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PART 1   GENERAL                                          

1.1
DESCRIPTION

A.
Requirements Included:

1.
The provisions of the General Requirements, Supplementary Requirements, and Division 1 apply to the plumbing work specified in this Division.  

2.
Provide all items, articles, materials, equipment, operations and/or methods listed, mentioned, shown and/or scheduled on the Drawings and/or in these Specifications, including all labor, supervision, services, permits, fees, and incidentals necessary and required to provide a complete and operable facility with complete systems as shown, specified, and required by applicable codes


3.
Cooperate with other trades.

B.
The work shall include, but not be limited to, the following systems:

1.
Water, sanitary sewer, and storm sewer service complete per serving utility company requirements.

2.
Service and distribution piping including valves, supports, insulation, etc.

3.
Complete plumbing systems, including fixtures, trim, equipment, etc.

4.
Rough-in and final connection of plumbing equipment and fixtures furnished under other Divisions of this Specification.

5.
Special systems as specified herein.

1.2
QUALITY ASSURANCE

A.
Codes and Standards:  Comply with the provisions of the following codes, standards and specifications, except where more stringent requirements are shown or specified.

1.
State of Oregon Structural Specialty Code.

2.
State of Oregon Mechanical Specialty Code.

3.
State of Oregon Plumbing Specialty Code.

B.
Seismic Requirements:  Provide seismic restraints in accordance with OSSC Section 1613.   Design restraint systems in accordance with "Seismic Restraint Manual: Guidelines for Mechanical Systems," Second Edition, 1998, SMACNA, or “A Practical Guide to Seismic Restraint,” ASHRAE RP-812, 1999.

C.
Field Measurements:  Take prior to preparation of shop drawings and fabrication, where possible.

D.
Permits, Licenses, Fees, and Taxes:  Obtain and pay for all permits, licenses, fees and taxes applicable to this project as required by law.

E.
Field Wiring:  It is the intent of these specifications that all systems shall be complete and operable.  Refer to all drawings and specifications, especially the electrical drawings, to determine voltage, phase, circuit ampacity and number of connections provided.  Provide all necessary field wiring and devices from the point of connection indicated on the electrical drawings. Bring to the attention of the Architect in writing all conflicts, incompatibilities, and/or discrepancies prior to bid.  Provide all field wiring diagrams with each equipment submittal requiring same.

F.
Insulation Thickness and Thermal Performance:  Comply with the provisions of the State of Oregon Energy Efficiency Code.  

1.3
SUBMITTALS

A.
Installation Submittals:  Submit all equipment submittals bound together in groups.

B.
Wiring Diagrams:  Submit complete diagrams showing field installed wiring and devices.

C.
Submittal Review:  Comply with the contract documents where deviations, discrepancies, and conflicts between the submittals and the contract documents are discovered prior to or after the review process.

D.
Project Record (As-Installed) Drawings:

1.
Obtain and pay for reproducible drawings from Architect.

2.
Keep Drawings clean, undamaged and up to date.

3.
Accurately depict locations and changes of piping and ductwork and eradicate extraneous information.

4.
Make Drawings available when requested by Architect for his review.

5.
Submit as part of project close-out documents.

E.
Maintenance Manuals:  Submit five (5) sets of Operating and Maintenance Instructions.

1.4
PROJECT CONDITIONS

A.
General:  Provide products which are compatible with other portions of the work and provide products with the proper or correct power and fuel-burning characteristics, and similar adaptations for the project.

B.
Arrangement:  Arrange ductwork and piping parallel with primary lines of the building construction, and with a minimum of 7' overhead clearance in unfinished equipment rooms where possible.  Conceal all piping and ductwork where possible unless indicated otherwise.  Locate operating and control equipment properly to provide easy access, and arrange entire mechanical work with adequate access for operation and maintenance.  Give right-of-way to piping which must slope for drainage.  Set all equipment level or as recommended by manufacturer.

C.
Coordination:  Where several elements of the work must be sequenced and positioned with precision in order to fit into the available space, prepare shop drawings showing the actual physical dimensions (at accurate scale) required for the installation and submit prior to purchase/fabrication/installation of any of the elements involved in the coordination.  

1.5
STANDARDS

A.
Governing Standards:  The following are typical standards generally referenced in these specifications and identified by their acronym.  Federal Specifications (FS), American Society for Testing Materials (ASTM) American National Standards Institute (ANSI), Manufacturers Standardization Society of the Valve and Fitting Industry - Standard Practice (MSS SP-69), Cast Iron Soil Pipe Institute (CISPI) numbers are given.

1.6
WARRANTY

A.
Furnish, prior to application for final payment, three copies of written and signed guarantee effective a period of one year from date of completion and acceptance of entire project; agree to correct, repair and/or replace defective materials and/or equipment or the results of defective workmanship without additional expense to the Owner.  Where no response satisfactory to the Owner has occurred within three working days from the written report of a warranty covered defect, the contractor shall agree to pay for the cost of repair of the reported defect by a contractor of the Owner's choice.

B.
Where the manufacturer's guarantee exceeds one year, the longer guarantee shall govern and include the Contractor's labor.

PART 2   PRODUCTS

2.1
GENERAL

A.
General:  Provide all new materials and equipment, identical to apparatus or equipment in successful operation for a minimum of two years.  Provide materials of comparable quality omitted here but necessary to complete the work.  Maximum allowable variation from stated capacities, minus 5% to plus 10% as approved in each case.

B.
Compatibility:  Provide products which are compatible with other portions of the work and provide products with the proper or correct power and fuel-burning characteristics, and similar adaptations for the project.

C.
Efficiency:  Service (Domestic) Water Heating Equipment shall comply with ASHRAE  Standard 90.1-2013 and the State Energy code.  Where equipment efficiencies are indicated, the use of alternate or substitute manufacturer’s equipment with lower efficiencies is not permitted.

D.
Lead Content: Potable water piping, fittings, and valves not limited to faucets, mixing valves, or pressure reducing valves shall not exceed federal standards for lead content.

E.
Storage and Handling:

1.
Delivery:  Deliver to project site with manufacturer's labels intact and legible.  

2.
Handling:  Avoid damage.  

3.
Storage: Inside protected from weather, dirt and construction dust.  Where necessary to store outside, elevate well above grade and enclose with durable, waterproof wrapping.

2.2
PIPING MATERIALS

A.
Cast Iron Soil Pipe: 

1.
Application:  2" and larger, sanitary waste, plumbing vent and rain drain.

2.
Pipe:  Hubless cast iron soil pipe, CISPI 301.

3.
Fittings:

a.
Hubless Cast Iron Fittings:  CISPI 301 clamping bands.

b.
Couplings Underground:  Clamp-All Corp. Hi-Torq 125, Husky SD4000, Mission Heavy Weight, or approved substitute.

c.
Couplings to Steel or Plastic:  Fernco "LowFlex" or approved.

B.
Copper Pipe and Tube:

1.
Application:  Domestic hot and cold water and priming lines

2.
Pipe:  ASTM B88.

a.
Above Ground Domestic Water:  Type L hard temper copper with soldered joints.

b.
Underground Domestic Water and Priming Lines:  Type L soft annealed with no joints or type K hard tempered copper with silver soldered joints.

3.
Fittings:  Wrought copper solder-joint fittings, ANSI B16.22.

4.
Domestic Water and Heating Water Fittings, 2-1/2” and Larger:  Rolled groove fittings with UPC approval.  Victaulic CTS approved.

C.
Plastic Pipe:

1.
Application:  Where approved by Code.

a.
Domestic water

2.
Pipe:

a.
Cross-linked polyethylene (PEX) tubing for Water Service: ASTM F877; SDR 9.  NSF-pw and NSF 61.

3.
Fittings:  Provide fittings of the type indicated, matching piping manufacturer.  Where not otherwise indicated, provide fittings produced and recommended by the piping manufacturer for the service indicated.

D.
Plastic Pipe - Drainage:

1.
Application:  Three story or fewer structures and where allowed by Code only, sanitary waste, plumbing vent and rain drain. (Not allowed for exposed pipe in parking garage).
2.
Pipe:  Polyvinyl chloride (PVC) plastic drain, waste and vent pipe and fittings (DWV), ASTM D2665.

3.
Fittings:  Provide fittings of the type indicated, matching piping manufacture.  Where not otherwise indicated, provide fittings produced and recommended for the service indicated by the piping manufacturer.

2.3
MISCELLANEOUS PIPING MATERIALS/PRODUCTS

A.
Hangers: Provide factory-fabricated piping support systems including hangers, supports, clamps, hanger rod, inserts, supports, etc. Provide materials which are zinc plated or factory painted to prevent corrosion.  Provide seismic restraints in accordance with code requirements.
B.
Valves:  Provide factory fabricated valves of the type, body material, and pressure class indicated and service indicated.  Where possible, provide valves from a single manufacturer.

1.
Install valves where required for proper operation of piping and equipment, including valves in branch lines where necessary to isolate sections of piping.  

2.
Locate valves in accessible spaces (or behind access panels) and so that separate support can be provided when necessary.

3.
Install valves with stems pointed up, in the vertical position where possible, but in no case with stems pointed downward from a horizontal plane.

4.
Valve Access:  Provide access panels to all valves installed behind walls, in furring or otherwise inaccessible.

2.4
HEAT TRACING

A.
Freeze Protection Heat Cable:  Self-regulating tracing cable with braided tinned copper under TPR outer jacket and all necessary accessories including controls, bulb-stat with 3' capillary, junction/power connection kit, pipe straps, power termination kit, end seal caps, etc.  
2.5
PIPING INSULATION

A.
Insulation Manufacturers:  Manville, Knauf, Armstrong, Owens-Corning, Pittsburgh Corning, Pabco, IMCOA or CertainTeed.  Manville products listed unless indicated otherwise.

B.
Interior Piping Systems 40 to 850 Degrees F:  Glass fiber preformed pipe insulation with a minimum K-value of 0.23 at 75 degrees F, a minimum density of 3.5 pounds per cubic foot within all-service vapor barrier jacket, vinyl or pre-sized finish and pressure sensitive seal.  Manville "Micro-Lok."

C.
Pipe Temperatures Minus 30 to 60 Degrees F:  Flexible, preformed, pre-slit, self-sealing elastomeric pipe insulation up to 2-1/8" ID, thermal conductivity of 0.27 BTU/hr. sq. ft./in. at 75 degrees F and vapor transmission rating of 0.2 perms/inch.  Apply in thickness necessary to prevent condensation on the surface at 85 degrees F and 70% RH.  Armstrong "Armaflex 2000" or in concealed locations IMCOA also approved.

D.
PVC Protective Jacketing and Fitting Covers:  CEEL-CO "Ceel-Tite 100 Series" with precut fitting fiberglass insulation.

2.6
PLUMBING MATERIALS

A.
Cleanouts:

1.
Manufacturer:  J.R. Smith, Josam, Zurn, Wade.  Smith numbers used as a basis of selection.

2.
Types:

a.
Tile Floor Cleanouts:  Smith 4053-U with square heavy-duty nickel bronze top, taper thread, bronze plug, and vandalproof screws.

b.
Carpeted Floor Cleanout:  Smith 4023-U-X with round heavy-duty nickel bronze top, taper thread, bronze plug, carpet clamping device and vandalproof screws.

c.
Concrete Floor Cleanout:  Smith 4023 with round heavy-duty nickel bronze top, stainless steel shallow cover and vandalproof screws.

d.
Wall Cleanouts:  Smith 4472-U, bronze ferrule with raised head bronze plug, stainless steel shallow cover and vandalproof screws.

e.
Outside Area Walks and Drives:  Smith 4253-U-G with galvanized cast iron body, top secured with vandalproof screws, taper thread and bronze plug.  Install in 18" x 18" x 6" deep concrete pad flush with grade.

B.
Flashing:  Minimum 4# sheet lead; to extend horizontally 10" from edge of vent penetrations or rain drain body and vertically 12" minimum up from roof turned over and down into hub of vent or finished with bronze cap providing counterflashing for screwed pipe.

C.
Shock Arrester:  Precharged bellows or sealed piston type manufactured to meet PDI WH-201 and ASSE 1010 Standards.  Size in accordance with PDI procedures.  Josam, J.R. Smith, PPP, Wade, Zurn.

D.
Priming Valves:  Smith 2699, Wade W8800T, Zurn Z1022 or equivalent Precision Plumbing.  Locate in closets, under counters or in walls behind access panels.  Use copper previously specified.

2.7
PLUMBING FIXTURES

A.
Fixture Color:  White unless indicated otherwise.

B.
Stops:  Furnish stop valves for all fixtures.  

C.
Fixture Traps:  Exposed fixture tailpieces, traps, and wastes shall be chrome plated seamless brass tube with deep or box style escutcheons as required to conceal rough piping.  Concealed traps may be smooth tubular plastic.
D.
Provide handicap piping protector kit on all exposed accessible fixture traps and supplies.

E.
See Architectural plans and Plumbing connection schedule for fixture specifications.
PART 3   EXECUTION

3.1
LAYOUT AND COORDINATION

A.
Site Examination:  Before starting work, carefully examine site and all contract Drawings.  Become thoroughly familiar with conditions governing work on this project.

B.
Discrepancies:  Any error, conflict or discrepancy in Plans, Specifications and/or existing conditions shall be reported immediately.  Do not proceed with any questionable items of work until clarification of same has been made.  

3.2
INSTALLATION

A.
Locating and Positioning Equipment:  Observe all Codes and Regulations and good common practice in locating and installing plumbing equipment and material so that completed installation presents the least possible hazard.  Maintain adequate clearances for repair and service to all equipment.  Installation of any equipment with less than minimum clearances shall not be accepted.

B.
Anchorage:  Anchor and/or brace all mechanical equipment, piping and ductwork to resist displacement due to seismic action, include snubbers on equipment mounted on spring isolators.

C.
Drip Pans:  Provide drip pans under all domestic water heaters.  Fabricate pans of galvanized steel, 2” deep.  Extend 3/4” drain to approved point of disposal.

D.
Trap priming:  Prime all traps serving floor drains, floor sinks, trench drains, interior catch basins, and similar fixtures as required by code.

E.
Access Panels:  Provide access panels with proper backing reinforcement for all equipment, fire and smoke dampers, dielectric unions and valves requiring service and installed above ceilings, behind walls, or in furring, complete with correct frame for type of building construction involved.  Exact size, number and location of access panels are not necessarily shown on Drawings.

F.
Adjusting:  Adjust and calibrate all automatic mechanical equipment, mixing valves, flush valves, float devices, etc.  Adjust flow rates at each piece of equipment or fixture.

3.3
PROTECTION

A.
Protect all work and materials against loss or damage.  Close all pipe openings with caps or plugs.  At final completion, thoroughly clean and deliver all work and equipment in an unblemished new condition.  Keep all motors and bearings in watertight and dustproof covers during entire course of installation.  

3.4
UTILITY SERVICE

A.
Plumbing Utility Connections:  Complete installation.  Refer to the site utility drawings.  Contact local serving utilities to determine conditions involved and make or arrange to have connection made at the proper time and pay all costs involved.

3.5
PIPE INSTALLATION

A.
General:  Install pipe, tube and fittings in accordance with recognized industry practices for each indicated service without piping failure.  Install each run with a minimum of joints and couplings, but with adequate and accessible unions and flanges for disassembly, maintenance and/or replacement of valves and equipment.  Reduce sizes (where indicated) by use of reducing fittings.  Align piping accurately at connections.  Under no conditions shall beams, girders, footings or columns be cut for mechanical items.  Casting of pipes into concrete is prohibited unless so shown on Drawings.  

B.
Piping Runs:  Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to drain) and avoid diagonal runs wherever possible.  Orient horizontal runs parallel with walls and column lines.  If not otherwise indicated, run piping in the shortest route which does not obstruct usable space or block access for servicing the building and its equipment.  Hold piping close to walls, overhead construction, columns and other structural and permanent-enclosure elements of the building.  Wherever possible in finished and occupied spaces, conceal piping from view.  Do not encase horizontal runs in solid partitions.

3.6
PIPING JOINTS

A.
General:  Provide joints of the type indicated in each piping system, and where piping and joint as manufactured form a system, utilize only that manufacturer's material.

B.
Cast Iron "No-Hub":  All joints in accordance with the Cast Iron Soil Pipe Institute pamphlet No. 100 "Installation Suggestions for 'No-Hub' Pipe and Fittings."

C.
Solder Copper Tube and Fitting Joints:  In accordance with recognized industry practice.  Cut tube ends squarely, ream to full inside diameter, and clean outside of tube ends and inside of fittings.  Apply solder flux to joint areas of both tubes and fittings.  Insert tube full depth into fitting, and solder in a manner which will draw solder full depth and circumference of joint.  Wipe excess solder from joint before it hardens.  "T-Drill" field-formed tees may be utilized where the main is at least two pipe sizes larger than the branch.

D.
Braze Copper Tube and Fitting Joints:  Where indicated, in accordance with ANSI B31.  Pass a slow stream of dry nitrogen gas through the tubing at all times while brazing to eliminate formation of copper oxide.

E.
Plastic Pipe/Tube Joints:  Comply with manufacturer's instructions and recommendations, and with applicable industry standards:

1.
Heat Joining of Thermoplastic Pipe:  ASTM D-2657.

2.
Making Solvent-Cemented Joints:  ASTM D-2865 and ASTM F-402.

F.
Insulating (Dielectric) Fittings:  Comply with manufacturer's instructions for installing unions or fittings.  Install in a manner which will prevent galvanic action and stop corrosion where the "joining of ferrous and non-ferrous piping" is indicated.

G.
Changes in Direction:  Use fittings for all changes in direction.  Run lines parallel with building surfaces.

H.
Line Grades:

1.
Drainage Lines:  Run at maximum possible grade and in no case less than 1/8" per foot within building.

2.
Vents:  Pitch for drainage 1/4" per 10'.

3.
Water:  Pitch to low points and install hose bib drains.  3' minimum depth of ground cover for all lines outside building unless otherwise noted.

I.
Unions and Flanges:  At all equipment to permit dismantling and elsewhere as consistent with good installation practice.

J.
Expansion:  Provide loops, swing joints, anchors, runouts and spring pieces to prevent damage to piping or equipment.

3.7
MISCELLANEOUS PIPING EQUIPMENT

A.
Floor, Wall and Ceiling Plates:  Chrome-plated pressed steel or brass screw locked split plates on all pipe penetrations in finished spaces.

B.
Strainers:  Install in a manner to permit access for cleaning and screen removal and with blow-off valve.

C.
Sleeves:  At all penetrations of concrete or masonry construction.  PVC, 24 gauge galvanized steel or Schedule 40 galvanized steel pipe.  Use steel pipe sleeves through beams, footings, girders or columns and for all penetrations of walls or floors below grade.  Where floor finish is ceramic tile, terrazzo, or similar material extend standard steel pipe sleeves 1-1/2" above finished floor.  Fabricate sleeves 1" diameter larger than pipe or insulation.  PVC and sheet metal sleeves at non-structural penetrations only.

D.
Sleeve Caulking:  Caulk insulated pipe with rubber link seal.  Grout uninsulated pipe with cement mortar or waterproof mastic.  All caulking or grouting shall extend full depth of sleeve.  Utilize rubber sealing links in lieu of caulking.    Install UL sealing caulk, putty and/or system at all penetrations of fire rated walls, floors and ceiling.

E.
Shock Arrestors:  Install at the end of mains, on water closet and urinal headers, ahead of quick closing and solenoid operated valves, etc.

3.8
PIPING INSULATION

A.
Domestic Water Piping:  Insulate with glass fiber pipe covering, 1" thick for cold water piping and for 1" and smaller hot water piping; 1-1/2" for 1-1/4" and larger hot water piping.  Insulate hot water return piping same as cold water piping.

B.
Interior Rain Drains:  

1.
Concealed:  Insulate with 1" thick one pound density glass fiber blanket and continuous vapor barrier jacket.

2.
Exposed:  Insulate with 3.5 pound density glass fiber insulation with continuous vapor barrier jacket.  

3.
Insulate over heat tape where indicated.

C.
Pipe Fittings:  Insulate and finish all fittings including valve bodies, bonnets, unions, flanges and expansion joints with precut fiberglass insulation and preformed PVC covers sealed to adjacent insulation jacket for continuous vapor barrier covering over all fittings.  

D.
Piping Insulation Lap Seams and Butt Joints:  Install insulation jacket in accordance with manufacturer's recommendation.  Where jacket joint and lap seams have not adhered, remove affected section of insulation and reinstall or, when accepted by the Architect, apply lap sealing adhesive in accordance with manufacturer's instructions.

3.9
FIXTURE INSTALLATION AND CONNECTION

A.
All exposed fixture hardware and piping shall be plated with polished chrome unless otherwise directed in these specifications.  

B.
All fixtures in contact with finished walls and floors shall be caulked with waterproof, white, non-hardening sealant which will not crack, shrink or change color with age.

C.
All fixtures and component parts shall conform to governing codes.

D.
All fixtures shall be securely mounted level and plumb or as recommended by the manufacturer.  Mount fixtures intended to be accessible to the handicapped at the dimensions required by code.

3.10
CLEANING

A.
Remove construction protection, tags and labels and thoroughly clean all plumbing equipment and trim and scour all fixtures just prior to building acceptance.

B.
General:  Clean all dirt and construction dust and debris from all mechanical piping systems and leave in a new condition.  Touch up paint where necessary.

C.
Domestic Water System:  Flush with clean water to eliminate grease, cuttings and foreign matter; run water until clear and free of oil.  Chlorinate domestic water as per procedure outlined by Code.

D.
Waste and Storm Drainage System:  

1.
Remove construction debris from cleanouts, drains, strainers, baskets, traps, etc., and leave same accessible and operable.  

2.
Clear the interior of sewer piping of dirt and other superfluous material as the work progresses.  Place plugs in the end of uncompleted piping at the end of the day or whenever work stops.  

3.
Before final acceptance of completed sewer system, flush and clean the entire system with water.  Trap and remove solid material obtained from flushing and cleaning from the new system.  Do not allow debris to enter the existing sewer system.

3.11
TEST

A.
General: 

1.
Minimum duration of two hours or longer, as directed for all tests.  Furnish report of test observation signed by qualified inspector.  Make all tests before applying insulation, backfilling, or otherwise concealing piping or connecting fixtures or equipment.  Where part of the system must be tested to avoid concealment before the entire system is complete, test that portion separately, same as for entire system.  

2.
Provide all necessary temporary equipment for testing, including pump and gauges.  Remove control devices before testing and do not use piping system valves to isolate sections where test pressure exceeds valve pressure rating.  Fill each section with water and pressurize for the indicated pressure and time.  

3.
Observe each test section for leakage at end of test period.  Test fails if leakage is observed or if pressure drop exceeds 5% of test pressure.  

B.
Repair:  

1.
Repair piping systems sections which fail the required piping test by disassembly and re-installation, using new materials to the extent required to overcome leakage.  Do not use chemical stop-leak compounds, solder, mastics, or other temporary repair methods.  

2.
Drain test water from piping systems after testing and repair work has been completed.

C.
Sewer:  Furnish all facilities and personnel for conducting the test.  Test in accordance with the requirements of the State Plumbing Inspector and local authorities.

D.
Drainage and Vent Piping:  Hydrostatic test by filling to highest point, but not less then 10' water column on major horizontal portion.

E.
Water Piping:  Hydrostatic pressure of 100 psig without loss for four hours.

3.12
MECHANICAL WORK CLOSEOUT 

A.
Refer to the Division 1 sections for general closeout requirements.  Calibrate all equipment requiring same.

END OF SECTION

November 26, 2019
Oregon Nikkei Legacy Center
Page 1 of 10

