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SECTION 21 00 00 - FIRE SUPPRESSION GENERAL CONDITIONS

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

A. Conform to General Conditions, Supplementary Conditions, the modifications thereto and 
Division 1 - General Requirements for all work.

B. This is a design/build specification.  Provide all required design, permits, labor, 
materials and installation of fire protection work, complete and operable in accordance with 
these specifications and drawings. Work of Division 21 includes, but is not limited to, that 
as delineated in conceptual information shown on the drawings and the following 
specification sections:

21 00 00 Fire Suppression General Conditions

21 05 00 Common Work Results for Fire Suppression

21 13 13 Wet-Pipe Sprinkler Systems

21 13 16 Dry-pipe Sprinkler Systems

1.2 CODES AND STANDARDS

A. Conform to following code and agency requirements having jurisdictional authority over fire 
protection installation.

1. International Building Code (IBC) with local amendments.

2. National Electrical Code (NEC) NFPA 70.

3. Requirements of OSHA.

4. National Fire Protection Association (NFPA) Codes and Standards.

5. ASTM, ASME, ANSI and NEMA standards, as referenced in subsequent sections.

6. Local Water District Requirements.

7. Local Health Department Requirements.

B. See Division 01 - Submittal Procedures.

C. Field Test Reports:  Include results of hydrostatic and flow tests with hydraulic calculations.

D. Design Data:  Submit design calculations signed and sealed by NICET Level III Certified 
Designer.

E. Provide one electronic copy of product data submittals for all products listed under �Part 2 
Products� of Division 21 and all additional products noted on drawings or required for 
completion of project.

F. Electronic: All sections of Division 21 shall be submitted together in one complete 
PDF file with bookmarks for each section.  Multi-part submittals will be returned 
without review.
1. First Page:  Name of Project, Owner, Location & Contracting Company.
2. Index Page:  List of specification sections with contents by Tag or item.
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3. Bookmarks:  Electronic bookmark of each specification section corresponding to 
listing in index.

G. Clearly indicate on each page the equipment schedule designation (Tag) and/or 
specification section, as applicable. Indicate model and all accessories intended for use.

H. Equipment vendor cover page with contact information shall precede submittal by that 
vendor.

I. Submitted product information shall include (as applicable) but not be limited to the 
following information:
1. Product description
2. Manufacturer and model
3. Dimensions
4. Performance Ratings (i.e. capacity, rpm, HP, temperature)
5. Construction Materials
6. Ratings (i.e. UL, FM, NEMA, etc)
7. Electrical data
8. Vibration Isolation
9. Controls and wiring diagrams
10. Accessories
11. Engineering technical data (i.e. pressure drops, leakage rates, pump curves)

1.3 SHOP DRAWINGS

A. Prepare Shop Drawings stamped and signed by a NICET Class III Certified designer.  
Develop in accordance with NFPA 13 and the State and Local Fire Marshals.  Submit PDF 
copies of these drawings for approval prior to beginning work.

B. Submit shop drawings to Architect, Local Fire Marshal, and all other approving authorities.  
Drawings shall be approved by all agencies prior to fabrication or installation.  Drawings 
submitted for Architect's approval shall have been stamped approved by the Fire 
Department.

C. The Contractor shall draw the design team�s attention to any areas in which they 
contemplate deviations from the conceptual information shown on the contract documents 
(e.g., due to site conditions).

D. These drawings and diagrams shall show all pipe sizes as well as the manufacturer�s name 
and catalog number of each piece of equipment used.

E. The Architect�s review of such drawings shall not relieve the Contractor of responsibility for 
deviations from the Contract drawings or specifications, nor shall it relieve him from 
responsibility for errors or omission in such drawings.

F. Fire Sprinkler shop drawings shall indicate all relevant pipe, ceiling, and structural 
elevations and clearances.  All elbows, offsets, and turns shall be clearly identified.  All 
required access doors shall be shown.  By submission of sheet fire sprinkler shop 
drawings, the Contractor acknowledges that coordination has been done to ensure that all 
ductwork and piping fits and no conflicts exist.

G. Indicate layout of piping and sprinkler locations coordinated with ceiling type, lighting, 
structural and mechanical.  Conform to symmetrical spacing of heads and integrate into 
locations of lights and other ceiling devices. Center heads on ceiling tiles (+/- 1") and align 
in straight rows.
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H. Indicate detailed pipe layout, hangers and supports, sprinklers, components and 
accessories.  Include building sections and a plot plan showing location of underground 
supply connections, outside control valves, fire department connections and other 
equipment to be used.

I. Indicate pipe materials used, jointing methods, supports, floor and wall penetration seals. 
Indicate installation layout, mounting and support details, and piping connections.

J. Indicate layout of flexible connectors, expansion joints, expansion compensators, loops, 
offsets and swing joints.

K. Indicate inertia bases and locate vibration isolators, with static and dynamic load on each.

L. Indicate layout of finished ceiling areas indicating sprinkler locations coordinated with 
ceiling installation.

M. Indicate system controls.

1.4 FIRE SPRINKLER PERMIT

A. Fire Sprinkler contractor shall prepare all documents for permit application, submit and 
obtain the permit from reviewing authority.  All costs and fees to obtain the permit shall be 
paid by the Fire Sprinkler Contractor.

1.5 QUALITY ASSURANCE

A. Perform work in accordance with NFPA 13 and Local and/ or State Fire Marshal.

B. Perform work in accordance with ASME B31.9 code for installation of piping systems and 
ASME Section IX for welding materials and procedures.

C. CPVC fire sprinkler piping located in plenums:  Peak optical density not greater than 0.5, 
average optical density not greater than 0.15, and flame spread not greater than 5 feet 
when tested in accordance with UL 1887.

1.6 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section 
with minimum three years of continuous representation, a stocking distributor and service 
representative in the State of Washington.

B. Contractor: Licensed and regularly engaged in the specialized design and installation of 
automatic sprinkler equipment as listed by UL or other nationally recognized testing 
laboratories.  Minimum three years� experience and have installed at least five systems of 
comparable size.

C. Bids by wholesalers, suppliers or any firm whose principal business is not that of 
manufacturing and/or installing fire protection systems are not acceptable.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver and store valves in shipping containers, with labeling in place.

B. Furnish cast iron and steel valves with temporary protective coating with end caps and 
closures on piping and fittings. Maintain in place until installation.
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C. Accept expansion joints on site in factory packing with shipping bars and positioning 
devices intact. Inspect for damage.

1.8 FIELD MEASUREMENTS

A. Where the word �verify� is used on the documents, the contractor shall field verify the 
existing conditions and modify the scope of the installation as required to meet the verified 
conditions without additional cost to the Owner.

B. Existing systems and utility lines indicated on drawings are in accordance with information 
furnished to the Architect and may not be complete.  Contractor is responsible for locating, 
uncovering, disposing of or maintaining existing systems.

1.9 COORDINATION

A. Visit the site and become familiar with existing conditions affecting work.

B. Verify locations of any overhead or buried utilities on or near site.  Determine such 
locations in conjunction with all public and private utility companies and with all authorities 
having jurisdiction.

C. Mechanical drawings are diagrammatic and do not indicate all possible site conditions. The 
contractor shall verify all measurements, dimensions and connections on site and 
coordinate between trades to preclude interferences.  The contractor shall provide 
adjustments to piping as necessary to fit conditions including but is not limited to relocation, 
offsets, and transitions.

D. In the event of a conflict with other trades of work, the following priority from highest to 
lowest shall be followed:  Structural, lighting, HVAC, plumbing/piping and sprinklers.  
Starting with the lowest priority, the HVAC, plumbing, and sprinkler contractors shall 
provide whatever materials, offsets, labor etc. is required to resolve the conflict.

E. When discrepancies occur between plans and specifications, the Architect will determine 
which takes precedence and the Contractor shall perform the selected requirement at no 
additional cost.

F. Prior to ordering equipment cross-check mechanical and electrical drawings and 
specifications to assure proper location and electrical characteristics of connections serving 
mechanical and electrical equipment.

G. Advise the Architect of any modifications required to suit equipment furnished.  Costs for 
modifications due to equipment substitution will be borne by the contractor.

H. Wherever conflicts occur between different parts of the Contract Documents the greater 
quantity, the better quality, or larger size shall prevail unless the Architect informs the 
Contractor otherwise in writing.

I. The scale of each drawing is relatively accurate, but the Contractor is warned to obtain the 
necessary dimensions for any exact takeoffs from the Architect.  No additional cost to the 
Owner will be considered for failure to obtain exact dimensions where not clear or in error 
on the drawings.  Any device of fixture roughed in improperly and not positioned on implied 
centerlines or as required by good practice must be repositioned at no cost to the Owner.
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1.10 CUTTING, FITTING, REPAIRING AND PATCHING

A. Arrange and pay for all cutting, fitting, repairing, patching and finishing of work by other 
trades where necessary for installation of mechanical work. Perform work only with 
craftsmen skilled in their respective trades.

B. Avoid cutting, where possible, by setting sleeves, frames, etc., and by coordinating for 
openings in advance. Assist other trades in securing correct location and placement of 
rough-frames, sleeves, openings, etc. for ducts and piping.

C. Cut all holes neatly and as small as possible to admit work. Perform cutting in manner so 
as not to weaken walls, partitions or floors. Drill holes required to be cut in floors without 
breaking out around holes.

1.11 SALVAGE

A. Remove excess piping and plug or cap any unused branch connections. Remove scrap 
pipe and all other excess materials from the site.

B. Comply with contractor�s Construction Waste Management Plan. 

1.12 EXTRA MATERIALS

A. Provide extra sprinklers under provisions of NFPA 13.

B. Furnish suitable wrenches for each sprinkler type.

C. Furnish metal storage cabinet adjacent to alarm valve.  Lettered "Automatic Sprinklers - 
Reserve Supplies."

1.13 FINAL APPROVAL

A. Completion and approval of the following is required for final approval of systems.
1. Execution of Architect's and Engineer�s final observation reports
2. Operation and maintenance instruction
3. Operation and maintenance manuals submitted
4. Equipment cleaning
5. Record drawings submitted

B. See Division 01.

1.14 OPERATING AND MAINTENANCE INSTRUCTIONS

A. General: In addition to requirements of Division 01, following initial operation of mechanical 
systems and prior to acceptance by the Architect, perform the following services.

B. At least two weeks prior to each instruction period, give written notification of readiness to 
proceed to the Architect and Owner, and obtain mutually acceptable dates.

C. Conduct demonstrations and instructions for the Owner's representatives, pointing out 
requirements for operating, servicing and maintaining equipment and systems.  Describe 
general system operation and specific equipment functions.  Cover all equipment 
calibration, setpoint adjustment, safeties and alarms.

D. Furnish qualifications of Contractor's personnel in charge of the instruction; foreman 
position is minimum acceptable.  Where equipment startup is performed by supplier�s or 
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manufacturer�s personnel, those personnel should also provide training on that equipment.

E. During demonstrations and instructions include and reference information from 
maintenance manuals and contract drawings.
1. Provide documentation of all instruction which includes:

a. Date and time of instruction
b. Name, affiliation and qualifications of the instructor
c. Name and affiliation of the attendees
d. Topics, systems, and equipment covered
e. Length of instruction

F. Minimum duration of instruction period is TBD.

1.15 OPERATING AND MAINTENANCE MANUALS

A. Contents: Furnish, in accord with Division 1, one PDF and one bound copy of operating 
and maintenance manuals to include the following:
1. Manufacturers, suppliers, contractor names, addresses and phone numbers.
2. Warranty service contractors' names, address and phone numbers (if different 

from above).
3. Schedule and description of routine maintenance for each component to include 

oiling, lubrication and greasing data.
4. Test data log.
5. Manufacturer's cuts and rating tables, including brochures for all submittal items.
6. Part numbers of all replaceable items.
7. Control diagrams and operation sequence.
8. Written guarantees.
9. Record drawings corrected and completed.
10. Completed equipment start-up forms and checklists.

B. Binders:
1. Furnish typewritten or printed index and tabbed dividers between principal 

categories.
2. Bind each manual in a hard-backed loose-leaf binder.

C. Imprint on cover:
1. Name of project.
2. Owner.
3. Location of project.
4. Architect.
5. Contractor.
6. Year of completion.

D. Imprint on backing:
1. Name of project.
2. Year of completion.

E. Submittals:
1. Preliminary Copies: Prior to scheduled completion of the project, provide one PDF 

copy for review by the Architect.
2. Final Copies:  After approval of the preliminary copy, submit one PDF and one 

bound copy to the Owner.
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1.16 EQUIPMENT AND PIPE CLEANING

A. Clean interior and exterior of all equipment.  Equipment shall be free of dirt, construction 
debris, corrosion, etc.

B. Adequate provisions shall be made during construction to eliminate dirt, debris or other 
material from entering and collecting inside of pipe. Any collection of material shall be 
thoroughly cleaned before equipment startup and if necessary before owner occupancy.

C. Clean exterior of all exposed pipe.

D. Flush entire piping system of foreign matter.

1.17 RECORD DRAWINGS

A. See Division 1.

B. Submit two digital files with all drawings in PDF and AutoCAD format.

C. Show location of equipment and size of piping.  Where appropriate provide tag or label 
identification for all valves and similar equipment.  Indicate locations and elevations of 
exterior pipe and utility connections.  Maintain continuously updated drawings during 
progress of project.

1.18 TESTING

A. Provide completed start-up forms and checklists.

1.19 WARRANTIES AND CONTRACTOR'S GUARANTEE

A. Furnish one year warranty from date of substantial completion for all systems unless 
specifically noted otherwise.

B. All work, material and equipment shall be free of defect, complete and in perfect operating 
order at time of delivery to Owner.

C. Without cost to Owner, correct all defects and failures discovered within one year 
from date of final acceptance, except when in the opinion of the Architect such condition 
is due to neglect or carelessness of the Owner.

D. The guarantee of the Contractor is independent of shorter time limits by any manufacturer 
of equipment he has furnished. Submit with Operation and Maintenance Manual all 
guarantees which exceed one year.

E. Make all necessary adjustments during first year of operation.

F. The presence of any inspector or observer during any construction does not relieve the 
Contractor from responsibility for defects discovered after completion of the work.
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PART 2 NOT USED

PART 3 EXECUTION

3.1 DOCUMENTATION

A. Additional plan submittals to Local Fire Marshal:  If additional drawing submittals are 
required at any time during construction contractor shall prepare and submit drawings, 
review with Fire Marshal, and pick up subsequent approved drawings. 

3.2 INSPECTION

A. Do not allow any work to be covered up or enclosed until inspected, tested and approved 
by the Architect and all authorities having jurisdiction over the work.

B. Should any work be enclosed or covered up before such inspection and test, Contractor 
shall at his own expense uncover work, and after it has been inspected, tested and 
approved, make all repairs as necessary to restore all work disturbed by him to its original 
condition.

3.3 INTERFACE WITH OTHER PRODUCTS

A. Verify devices are installed and connected to fire alarm system.

END OF SECTION
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SECTION 21 05 00 - COMMON WORK RESULTS FOR FIRE SUPPRESSION

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Pipe
2. Valves
3. Hangers and Support
4. Expansion Fittings and Loops
5. Seismic Controls
6. Identification

1.2 EXPANSION AND SEISMIC DESIGN REQUIREMENTS

A. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system.

B. Expansion Compensation Design Criteria:
1. Installation Temperature:  50 degrees F.
2. Fire Protection System Temperature:  90 degrees F.
3. Safety Factor:  30 percent.

C. Seismic performance:  Provide seismic restraint in compliance with local jurisdiction and 
IBC 1613 requirements.

1.3 QUALITY ASSURANCE

A. Through penetration firestopping of fire rated assemblies: ASTM E814 with 0.10� w.g. 
minimum positive pressure differential.  Minimum 1-hour protection.

B. Installed products shall have surface Burning Characteristics: 25/50 flame spread/smoke 
developed index when tested in accordance with ASTM E84.

C. Perform work in accordance with local jurisdiction�s requirements and AWS D1.1 for 
welding hanger and support attachments to building structure.

D. Conform to ASME A13.1 for color scheme for identification of piping systems and 
accessories.

PART 2 PRODUCTS

2.1 BURIED PIPING

A. Steel Pipe:  ASTM A53 Grade B, ASTM A135, ASTM A795 Schedule 40 black.
1. Steel Fittings:  ASME B16.9, wrought steel, butt welded; ASTM A234, wrought 

carbon steel and alloy steel; with half-lapped 10 mil polyethylene tape.
2. Cast Iron Fittings:  ASME B16.1 flanges and flanged fittings.
3. Joints:  AWS D1.1, welded.
4. Protection:  ASME C105 polyethylene jacket with heat shrink sleeves or double 

layer, half-lapped 10 mil polyethylene tape to 6" above grade.

B. Copper Tubing:  Type K annealed.  ASTM B75, ASTM B88, ASTM B251.
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1. Fittings:  Cast copper alloy ASME B16.18; wrought copper and bronze, ASME 
B16.22.  Pressure type solder joint.

2. Joints:  Silver braze, AWS A5.8 Classification BCuP-3 or BCuP-4; Solder, ASTM 
B32 Grade 95TA.

3. Protection:  ASME C105 polyethylene jacket with heat shrink sleeves or double 
layer, half-lapped 10 mil polyethylene tape to 6" above grade.

2.2 ABOVE GROUND PIPING

A. Steel Pipe:  ASTM A53 Grade B, ASTM A135, ASTM A795 Schedule 40 black; Schedule 
10 UL listed light wall; ASTM A-795 Type E, Grade A Eddy-Flow or Dyna-Flow UL listed 
thin wall flow pipe.
1. Steel Fittings:  ASME 16.9, wrought steel, butt welded; ASME B16.25, butt weld; 

ASTM A234, wrought carbon steel and alloy steel; ASME B16.5, steel flanges 
and fittings; ASME B16.11, forged steel socket welded and threaded.

2. Cast Iron Fittings:  ASME B16.1 flanges and flanged fittings; ASME B16.4, 
threaded fittings.

3. Malleable Iron Fittings:  ASME B16.3, threaded.
4. Ductile Iron Fittings: ASTM A536, Grade 65-45-12. In applicable sizes, fittings 

shall be short pattern, with flow equal to standard pattern fittings. Basis of 
Design: Victaulic FireLock.

5. Mechanical Grooved Couplings:  Ductile iron housing clamps to engage and lock, 
"C" shaped elastomeric sealing gasket, steel bolts, nuts, and washers. ASTM 
A449. Victaulic, Gruvlok or approved equal.
a. Rigid Type: Housings cast with offsetting, angle-pattern, bolt pads to 

provide system rigidity and support and hanging in accordance with 
NFPA-13, fully installed at visual pad-to-pad offset contact. (Couplings 
that require exact gapping at specific torque ratings are not permitted.). 
Basis of Design: Victaulic Style 009N and 107N.

b. Flexible Type: For use in locations where vibration attenuation and stress 
relief are required: Basis of Design: Victaulic Style 177 or Style 77.

6. Installation-Ready� fittings for Schedule 40/10 grooved end steel piping in fire 
protection applications sizes 1-¼ thru 2½ inches. Ductile iron housing conforming 
to ASTM A-536, Grade 65-45-12, with Installation-Ready� ends, pre-lubricated 
Grade �E� EPDM Type �A� gasket, and ASTM A449 electroplated steel bolts and 
nuts. UL listed for a working pressure of 300 psi and FM approved for working 
pressure 365 psi.

B. Steel Pipe:  ASTM A53 Grade B, ASTM A135, ASTM A795 Schedule 40 galvanized.  
Use only for dry-pipe sprinkler system and dry standpipes.
1. Steel Fittings:  ASME 16.9, wrought steel, butt welded; ASME B16.25, butt weld; 

ASTM A234, wrought carbon steel and alloy steel; ASME B16.5, steel flanges 
and fittings; ASME B16.11, forged steel socket welded and threaded.

2. Cast Iron Fittings:  ASME B16.1 flanges and flanged fittings; ASME B16.4, 
threaded fittings.

3. Malleable Iron Fittings:  ASME B16.3, threaded.
4. Ductile Iron Fittings: ASTM A536, Grade 65-45-12. In applicable sizes, fittings 

shall be short pattern, with flow equal to standard pattern fittings. Basis of 
Design: Victaulic FireLock.

5. Mechanical Grooved Couplings:  Malleable galvanized housing clamps to 
engage and lock, "C" shaped elastomeric sealing gasket, steel bolts, nuts, and 
washers.  ASTM A449.  Victaulic, Gruvlok or approved equal.
a.  Rigid Type: Housings cast with offsetting, angle-pattern, bolt pads to 

provide system rigidity and support and hanging in accordance with 
NFPA-13, fully installed at visual pad-to-pad offset contact. (Couplings 
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that require exact gapping at specific torque ratings are not permitted.). 
Basis of Design: Victaulic Style 009N and 107N.

b. Flexible Type: For use in locations where vibration attenuation and stress 
relief are required: Basis of Design: Victaulic Style 177 or Style 77.

6. Installation-Ready� fittings for Schedule 40 grooved end steel piping in fire 
protection applications sizes 1-¼ thru 2½ inches. Ductile iron housing conforming 
to ASTM A-536, Grade 65-45-12, with Installation-Ready� ends, pre-lubricated 
Grade �E� EPDM Type �A� gasket, and ASTM A449 electroplated steel bolts and 
nuts. UL listed for a working pressure of 300 psi and FM approved for working 
pressure 365 psi.

C. Steel Pipe: ASTM A135 Grade A, UL threadable thin wall, black.
1. Cast Iron Fittings: ASME B16.4, threaded fittings.
2. Malleable Iron Fittings: ASME B16.3 threaded type.

2.3 VALVES

A. Manufacturers: UL & FM approved by Nibco, Stockham, Milwaukee or approved equal.

B. Gate Valves:
1. Over 2 inches: Iron body, bronze trim, rising stem pre-grooved for mounting 

tamper switch, hand wheel, OS&Y, solid bronze or cast iron wedge, flanged or 
grooved ends. Basis of Design: Victaulic Series 771.

2. Over 2 inches: Iron body, bronze trim, non-rising stem with bolted bonnet, solid 
bronze wedge, flanged or grooved ends.  Basis of Design: Victaulic Series 772, 
for use with Series 773 (wall) or 774 (upright) post.

C. Ball Valves:
1. Up to and including 2 inches:  Bronze two piece body, brass, chrome plated 

bronze, or stainless steel ball, teflon seats and stuffing box ring, lever handle, 
threaded or sweat fitting ends.

2. Supervised valves provided with weatherproof actuator housing, handwheel, and 
supervisory switches. Basis of Design: Victaulic Series 728. 

D. Butterfly Valves:
1. Bronze Body: Stainless steel disc, resilient replaceable seat, threaded or grooved 

ends, extended neck, hand wheel and gear drive and integral indicating device, 
and built-in tamper proof switch where required.

2. Cast or Ductile Iron Body: Cast or ductile iron, chrome or nickel plated ductile 
iron or aluminum bronze disc, resilient replaceable pressure-responsive EPDM 
seat, stainless steel stem (offset from the disc centerline to provide complete 
360-degree circumferential seating), wafer, lug, or grooved ends. With extended 
neck, weatherproof actuator housing with hand wheel and gear drive and integral 
indicating device where required.  Basis of Design: Victaulic Series 705.

E. Check Valves:
1. Up to 2 inches: Bronze body and swing disc, rubber seat, threaded ends.
2. 2 to 4 inches: Iron body, bronze trim, swing check with rubber disc, renewable 

disc and seat, grooved or flanged ends.
3. 2 inches and over: Ductile iron body, stainless steel or bronze disc with resilient 

seal, or elastomer coated ductile iron disc with welded-in nickel seat.  Stainless 
steel spring.  Wafer, grooved or flanged ends.  Basis of Design: Victaulic Series 
717.

F. Drain Valves:
1. Compression Stop: Bronze with hose thread nipple and cap.
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2. Ball Valve: Brass with cap and chain, 3/4 inch hose thread.

2.4 BACKFLOW ASSEMBLY

A. Double check valve, detector check or as jurisdiction requires.  FDA approved epoxy 
coated cast iron check valve bodies with bronze seats.  Furnish with bronze body ball 
valve test cocks.  Suitable for supply pressures to 175 psi and water temperatures to 140 
degrees.  Tamper switches on gate valves for monitoring.  Ames, Watts, Apollo, FEBCO, 
Wilkins or approved.

2.5 PIPE HANGERS AND SUPPORTS

A. Conform to NFPA 13.

B. Hangers for Pipe Sizes 1 to 6 inch:  Carbon steel, adjustable swivel, band hanger.  Tolco 
Fig 200 or equal.

C. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

D. Wall Support for Pipe Sizes to 3 inches: Cast iron hook.

E. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel 
clamp.

F. Vertical Support:  Steel riser clamp.

G. Floor Support: Cast iron pipe saddle, lock nut, nipple, floor flange, and concrete pier or 
steel support.

2.6 FLEXIBLE PIPE CONNECTORS

A. Manufacturers:  Metraflex, Mason or approved equal.

B. Steel Piping:
1. UL Listed
2. Inner Hose: Stainless Steel.
3. Exterior Sleeve: Braided stainless steel.
4. Joint: Flanged, threaded with union or welded, as specified for pipe joints.
5. Maximum offset: 3/4 inch.

2.7 FLEXIBLE SPRINKLER HOSE CONNECTIONS

A. Manufacturers: Vic-Flex, FlexHead or approved equal.

B. The drop system shall consist of a braided type 304 stainless steel flexible tube, zinc 
plated steel Male threaded nipple or Victaulic FireLock IGS Groove Style 108 coupling for 
connection to branch-line piping, and a zinc plated steel reducer with a female thread for 
connection to the sprinkler head.

C. Performance:
1. FM Approved for its intended use pursuant to FM 1637 Approval Standard for 

Flexible Sprinkler Hose with Threaded End Fittings.
2. UL Listed for its intended use pursuant to UL 2443 Standard for Flexible 

Sprinkler Hose with Fittings for Fire Protection Service.
3. Seismically qualified for use pursuant to ICC-ES AC-156 Acceptance Criteria for 

Seismic Qualification by Shake-Table Testing of Nonstructural Components and 
Systems.
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D. Flexible Hose Assemblies and End Fittings:
1. 100% Type 304 Stainless Steel.
2. Straight Hose Assembly or Elbow Hose Assembly. 
3. ½ inch or ¾ inch outlet.
4. 175 psi  / 300 psi maximum rated pressure.
5. Fully welded non-mechanical fittings, braided, leak-tested with minimum 1 inch 

true-bore internal corrugated hose diameter.
6. Union joints shall be provided for ease of installation.  

E. Ceiling Bracket: 
1. Type G90 Galvanized Steel.
2. The bracket shall allow installation before the ceiling tile is in place. 
3. Direct attachment type, having integrated snap-on clip ends positively attached to 

the ceiling using tamper-resistant screws.
4. Flexible Hose Attachment: Removable hub type with set screw. 

2.8 EXPANSION JOINTS

A. Manufacturers:  Metraflex, Mason or approved equal.

B. Flexible Expansion Loop (seismic joint):
1. UL listed
2. Stainless steel hose & double stainless steel braid, carbon steel fittings.
3. Two flexible sections of hose and braid, two 90° elbows and a 180° return, 

assembled.
4. Support nut and drain plug at bottom of 180° return.
5. Provide nesting for multiple pipe runs.

C. Stainless Steel Bellows (expansion):
1. Low corrugation, non-controlled, two ply, 304 stainless steel.
2. ANSI class 150/300 flanges, grooved or welded ends.
3. 150/300 psi rated, maximum working temperature of 850 F.

D. External Ring Controlled Stainless Steel Bellows (expansion):
1. High Corrugation, self-equalizing, ring controlled, single ply, 304 stainless steel.
2. ANSI class 150/300 flanges, grooved or welded ends.
3. External sheet metal covers.
4. 300 psi rated, 500 F working.

2.9 FIRESTOPPING-APPLIED

A. Manufacturers:  RectorSeal, Dow Corning, 3M Fire Protection or approved equal.

B. General:
1. Fire stopping materials shall conform to Flame (F) and Temperature (T) ratings 

as required by applicable building codes and tested by nationally accepted test 
agencies per ASTM E 814 or UL 1479 fire tests for through penetrations, and 
ASTM E 1966 or UL 2079 for construction joints, and UL 2307 for perimeter edge 
joints.

2. Fire stopping material shall be free of asbestos, PCBs, ethylene glycol, and lead.
3. Do not use any product containing solvents or that requires hazardous waste 

disposal.
4. Fire stopping shall be performed by a contractor trained or approved by firestop 

manufacturer.
5. Select products with rating not less than rating of wall or floor being penetrated.
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C. Single Source Responsibility: Provide firestop systems for all conditions from a single 
supplier.

D. Product Description:   Provide Latex caulk/sealant, Silicone caulk/sealant, Intumescent 
Wrap Strip, Firestop Putty, Firestop Collar or Intumescent Sleeve to meet each specific 
application and performance requirement.

E. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces 
and suitable for required fire ratings.

F. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and 
other devices required to position and retain materials in place.
1. Forming/Damming Materials:  Mineral fiberboard, backer rod or other type 

recommended by Manufacturer�s tested system.

2.10 FIRE STOPPING-CAST IN PLACE

A. Manufacturers: Presealed Systems "Hydro Flame" or approved equal.

B. Product Description: Factory assembled for use in concrete floors, outer sleeve lined with 
intumescent strip, radial extended flange, waterstop gasket/mid-body seal.

C. General: UL listed system with 3 hour fire rating.  Watertight, Class 1 with 3 feet head 
pressure for 72 hours.

D. Installation: Provide device based upon pipe type, size and concrete thickness. Align with 
penetration layout and nail in place.  Secure cap prior to pouring concrete. Deburr and 
clean debris from pipe prior to installation.  Coat pipe end with compatible lubricant as 
necessary.

2.11 MECHANICAL SLEEVE SEALS

A. Manufacturers:  Metraflex Metraseal, Thunderline Link-Seal or approved equal.

B. Product Description:  Modular mechanical type, consisting of interlocking synthetic rubber 
links shaped to continuously fill annular space between object and sleeve, connected 
with bolts and pressure plates causing rubber sealing elements to expand when 
tightened, providing watertight seal and electrical insulation.

2.12 MECHANICAL FIRESTOPPING SLEEVE SEALS

A. Manufacturers:  Metraflex Metraseal 120 or approved equal.

B. Product Description:  Modular mechanical type, consisting of interlocking intumescent 
synthetic rubber links shaped to continuously fill annular space between object and 
sleeve, connected with bolts and pressure plates causing rubber sealing elements to 
expand when tightened, providing watertight seal and electrical insulation.  UL listed for 2 
hour fire protection.

2.13 PIPING ACCESSORIES

A. Manufacturers: Grinnell, EMCO Wheaton, OPW or approved equal.

B. Pipe Alignment Guides: Two piece welded steel with enamel paint, bolted, with spider to 
fit standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick 
insulation, minimum 3 inch travel.
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C. Swivel Joints:  Fabricated steel, bronze, ductile Iron or cast steel body, double ball 
bearing race, field lubricated, with rubber or Buna-N o-ring seals.

2.14 PIPE MARKERS

A. Color and Lettering shall conform to ASME A13.1.

B. Fire service piping labels shall be red background with white lettering.  Legend shall 
indicate service of pipe.

C. Plastic Pipe Markers:  Factory fabricated, flexible, semi-rigid plastic, preformed to fit 
around pipe or pipe covering. Larger sizes may have maximum sheet size with spring 
fastener.

D. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive 
backing and printed markings.

PART 3 EXECUTION

3.1 PREPARATION - PIPING

A. Ream pipe and tube ends. Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and foreign material, from inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges, unions or grooved couplings.

3.2 INSTALLATION - PIPING

A. Install piping in accordance with NFPA 13 for sprinkler systems.

B. Route piping in orderly manner, plumb and parallel to building structure. Maintain 
gradient.

C. Install piping to conserve building space, to not interfere with use of space and other 
work.

D. Group piping whenever practical at common elevations.

E. CPVC sprinkler piping may only be installed in areas where it is completely concealed, 
i.e. behind sheet rock or suspended ceilings.  Otherwise piping must be metallic.

F. Install pipe sleeve at piping penetrations through footings, partitions, walls, and floors. 
Seal pipe and sleeve penetrations to maintain fire resistance equivalent to fire separation.

G. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment.

H. Pipe Hangers and Supports:
1. Install in accordance with NFPA 13.
2. Install hangers with minimum 1/2 inch space between finished covering and 

adjacent work.
3. Place hangers within 12 inches of each horizontal elbow.
4. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for 

pipe movement without disengagement of supported pipe.
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5. Support vertical piping at every floor. Support riser piping independently of 
connected horizontal piping.

6. Where installing several pipes in parallel and at same elevation, provide multiple 
or trapeze hangers.

7. Install copper plated hangers and supports for copper piping.
8. Prime coat exposed steel hangers and supports.  Hangers and supports located 

in crawl spaces, pipe shafts, and suspended ceiling spaces are not considered 
exposed.

I. Slope piping and arrange systems to drain at low points.

J. Prepare pipe, fittings, supports, and accessories for finish painting.  Where pipe support 
members are welded to structural building framing, scrape, brush clean, and apply one 
coat of zinc rich primer to welding.

K. Do not penetrate building structural members unless indicated.

L. Where more than one piping system material is specified, install compatible system 
components and joints. Install flanges, union, and couplings at locations requiring 
servicing.

M. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed 
oil or other non-toxic joint compound applied to male threads only.

N. Install valves with stems upright or horizontal, not inverted.  Remove protective coatings 
after installation.

O. Install gate, ball, or butterfly valves for shut-off or isolating service.

P. Install drain valves at main shut-off valves, low points of piping and apparatus.

3.3 INSTALLATION � EXPANSION FITTINGS AND LOOPS

A. Install Work in accordance with ASME B31.9.

B. Provide structural work and equipment required for expansion and contraction of piping. 
Verify anchors, guides, and expansion joints provide and adequately protect system.

C. Provide support and anchors for controlling expansion and contraction of piping. Provide 
loops, pipe offsets, and swing joints, or expansion joints where required.

D. Provide grooved piping systems with minimum one joint per inch pipe diameter instead of 
flexible connector supported by vibration isolation. Grooved piping systems need not be 
anchored.

3.4 INSTALLATION � SEISMIC CONTROLS

A. Provide seismic restraints and hangers in compliance with NFPA 13.

B. Seismic Bracing: Follow NFPA 13 and the following.
1. Bracing shall be bidder designed to resist seismic loading.
2. Provide seismic calculations as required for Ip = 1.5.

3.5 INSTALLATION � FIRESTOPPING AND SEALS AT PARTITIONS

A. Install material at fire rated construction perimeters and openings containing penetrating 
sleeves, piping and other items requiring firestopping.
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B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings. Primers 
must comply with VOC limits per Green Seal standards GS-03 (1997), GS-11 (1993), or 
SCAQMD Rule #1113 (2004).

C. Place intumescent coating in sufficient coats to achieve rating required.

D. Clean adjacent surfaces of firestopping materials.

E. Fire Rated Surface:
1. Seal opening at floor, wall, partition, ceiling, and/or roof as follows:

a. Install sleeve through opening and extending beyond minimum of 1 inch 
on both sides of building element.

b. Size sleeve allowing minimum of 1 inch void between sleeve and 
building element.

c. Pack void with backing material.
d. Seal ends of sleeve with UL listed fire resistive silicone compound to 

meet fire rating of structure penetrated.

F. Non-Rated Surfaces:
1. Seal opening through non-fire rated wall, partition, floor, ceiling, and/or roof 

opening as follows:
a. Install sleeve through opening and extending beyond minimum of 1 inch 

on both sides of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and 

building element.
2. Install escutcheons where piping penetrates non-fire rated surfaces in occupied 

spaces.
3. Exterior wall openings below grade:  Assemble rubber links of mechanical 

sealing device to size of piping and tighten in place, in accordance with 
manufacturer's instructions.

4. Interior partitions:  Seal pipe penetrations air tight. Apply sealant to both sides of 
penetration to completely fill annular space between sleeve and conduit.

3.6 INSTALLATION - IDENTIFICATION

A. Identification is not required on sprinkler branch lines and run-outs to heads.

B. Identification is required on:
1. Bulk mains
2. Incoming fire service
3. FDC piping
4. Standpipe (not in stairwell)

C. Identify service and flow direction (and pressure where more than one pressure is used).  
Install in clear view and align with axis of piping.  Locate identification not to exceed 20 
feet on straight runs including risers and drops, adjacent to each valve and tee, at each 
side of penetration of structure or enclosure, and at each obstruction.  Install a minimum 
of one label for each story traversed by piping.

D. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.

E. Install labels with sufficient adhesive for permanent adhesion.
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3.7 INTERFACE WITH OTHER PRODUCTS

A. Inserts:
1. Install inserts for placement in concrete forms.
2. Install inserts for suspending hangers from reinforced concrete slabs and sides of 

reinforced concrete beams.
3. Install hooked rod to concrete reinforcement section for inserts carrying pipe over 

4 inches.
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

3.8 MANUFACTURER'S FIELD SERVICES

A. Furnish inspection services by flexible pipe manufacturer's representative for final 
installation and certify installation is in accordance with manufacturer's recommendations 
and connectors are performing satisfactorily.

END OF SECTION
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SECTION 21 13 13 - WET-PIPE SPRINKLER SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes wet-pipe sprinkler system design, installation, and certification.

1.2 SYSTEM DESCRIPTION

A. This section requires design and installation of wet pipe sprinkler systems for building fire 
protection.  For areas subject to freezing, see Section 21 13 16 for design and installation 
of dry pipe sprinkler systems.

B. Perform work in accordance with NFPA 13, FM approval guide, state and local 
municipality having jurisdiction.

C. Determine volume and pressure of incoming water supply from water flow test data. 
Revise design when test data become available prior to submittals.

D. Interface system with building fire and smoke alarm system.

E. Provide fire department connections.  Note if location(s) are indicated on Drawings.

F. Fire suppression system shall not contain ozone depleting substances such as halons, 
CFC�s and HCFC�s.

PART 2 PRODUCTS

2.1 SPRINKLERS

A. Manufacturers: Tyco, Reliable, Viking or approved equal.

B. Provide �quick response� heads in all light hazard occupancies.

C. Suspended T-bar Ceiling Type:
1. Type:  Semi-recessed pendant type with matching escutcheon plate.
2. Sprinkler and escutcheon plate finish:  Chrome factory finish.
3. Fusible link:  Glass bulb type temperature rated for specific area hazard.

D. GWB Ceiling Type:
1. Type:  Semi-recessed pendant type with matching escutcheon plate.
2. Sprinkler and escutcheon plate finish:  Chrome factory finish.
3. Fusible link:  Glass bulb type temperature rated for specific area hazard.

E. Exposed Area Type:
1. Type:  Standard upright type.
2. Finish:  Brass
3. Fusible Link:  Glass bulb type temperature rated for specific area hazard.

F. Side wall Type:
1. Type:  Semi-recessed horizontal side wall type.
2. Sprinkler and escutcheon plate finish:  Chrome factory finish.
3. Fusible Link:  Glass bulb type temperature rated for specific area hazard.
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G. Guards:  Finish matching sprinkler finish.

2.2 PIPING SPECIALTIES

A. Electric Alarm:  Electrically operated red enameled gong with pressure alarm switch.

B. Water Flow Switch:  Vane type switch for mounting horizontal or vertical, with two 
contacts.

2.3 FIRE DEPARTMENT CONNECTION

A. Manufacturer: Potter-Roemer or approved equal.

B. Wall Type:  Cast brass flush mounted wall type with brass finish.

C. Post Type:  Free standing type with ductile iron pedestal red enameled finish.

D. Threaded Inlets:  Two-way 2-1/2" connections with fire department threads. Threaded 
cast brass plug and chain of matching material and finish.

E. Storz Inlet: Hard coated aluminum with blind cap and chain.

F. Drain:  3/4 inch automatic drip, outside or connect to drain.

G. Label:  �Sprinkler - Fire Department Connection".

2.4 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Controls:  Supervisory switches.  Coordinate with fire alarm section of work.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with NFPA 13.

B. Install buried shut-off valves in valve box.  Furnish post indicator.

C. Install pressure gauges on each side of sprinkler alarm valve.

D. Install approved backflow assembly at sprinkler system water source connection.

E. Locate fire department connection with sufficient clearance from walls, obstructions, or 
adjacent Siamese connectors to allow full swing of fire department wrench handle.

F. Locate outside alarm on building exterior wall.

G. Place pipe runs to minimize obstruction to other work.

H. It shall be a specific requirement that insofar as possible, all sprinkler system mains and 
branches shall be installed as close as possible to the structural members, not the 
ceiling.

I. Install main piping in concealed spaces above finished ceilings or soffits; branch piping in 
joist space or other concealed space to sprinkler heads.
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J. Center sprinklers in two directions in ceiling tile and install piping offsets.

K. Install guards on sprinklers exposed to potential damage.

L. Provide drains at system low points.

M. Hydrostatically test entire system.

N. Testing must be witnessed by Authorities having jurisdiction.

3.2 CLEANING

A. Flush entire piping system of foreign matter.

3.3 PROTECTION OF INSTALLED CONSTRUCTION

A. Apply masking tape or paper cover to protect concealed sprinklers, cover plates, and 
sprinkler escutcheons not receiving field paint finish. Remove after painting. Replace 
painted sprinklers with new.

END OF SECTION
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SECTION 21 13 16 - DRY-PIPE SPRINKLER SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A. Section includes dry-pipe sprinkler system design, installation, and certification.

1.2 SYSTEM DESCRIPTION

A. Determine volume and pressure of incoming water supply from water flow test data.  
Revise design when test data become available prior to submittals.

B. Interface system with building fire and smoke alarm system.

C. Provide fire department connections.  Note if location(s) are indicated on Drawings.

D. Fire suppression system shall not contain ozone depleting substances such as halons, 
CFC�s and HCFC�s.

1.3 QUALITY ASSURANCE

A. Perform work in accordance with NFPA 13, FM approval guide, state and local 
municipality having jurisdiction.

PART 2 PRODUCTS

2.1 SPRINKLERS

A. Manufacturers:  Tyco, Reliable, Viking or approved equal.

B. Suspended T-bar Ceiling Type:
1. Type: Semi-recessed pendant type with matching escutcheon plate.
2. Sprinkler and escutcheon plate finish: Chrome factory finish.
3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

C. GWB Ceiling Type:
1. Type: Semi-recessed pendant type with matching escutcheon plate.
2. Sprinkler and escutcheon plate finish: Chrome factory finish.
3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

D. Exposed Area Type:
1. Type: Standard upright type.
2. Finish: Brass
3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

E. Side wall Type:
1. Type: Semi-recessed horizontal side wall type with matching escutcheon plate.
2. Sprinkler and escutcheon plate finish: Chrome factory finish.
3. Fusible Link: Glass bulb type temperature rated for specific area hazard.

F. Guards:  Finish matching sprinkler finish.



Kitsap County Human Services Department Pacific Building Conversion
Bid Set August 31, 2023

DRY-PIPE SPRINKLER SYSTEMS 21 13 16 - 2

2.2 PIPING SPECIALTIES

A. Dry Pipe Sprinkler Alarm Valve:  Check type valve with divided seat ring, bronze main 
seat and mechanism to automatically actuate electric alarm with test and drain.  Pressure 
gauges each side of valve.  Viking or approved equal.

B. Electric Alarm:  Electrically operated red enameled gong with pressure alarm switch.

C. Pressure Switch:  Two contacts; rated 10 amp at 125 volt AC and 2.5 amp at 24 volt DC.

2.3 FIRE DEPARTMENT CONNECTION

A. Manufacturer: Potter-Roemer or approved equal.

B. Wall Type:  Cast brass flush mounted wall type with brass finish.

C. Post Type:  Free standing type with ductile iron pedestal red enameled finish.

D. Threaded Inlets:  Two-way 2-1/2" connections with fire department threads. Threaded 
cast brass plug and chain of matching material and finish.

E. Storz Inlet: Hard coated aluminum with blind cap and chain.

F. Drain:  3/4 inch automatic drip, outside or connected to drain.

G. Label:  �Sprinkler - Fire Department Connection".

2.4 AIR COMPRESSOR

A. Manufacturers:  
1. Bell & Gossett 
2. Quincy
3. Ingersoll Rand
4. Jenny
5. Gast

B. Compressor:  Single unit, electric motor driven, motor, motor starter, safety valves, check 
valves, air maintenance device incorporating electric pressure switch and unloading 
valve.

2.5 ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Controls:  Supervisory switches, Water Level Supervisory Switches, Tank Temperature 
Supervisory Switches, Room Temperature Supervisory Switches.

B. Disconnect Switch:  Factory mount in on equipment.

PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with NFPA 13.

B. Install buried shut-off valves in valve box. Install with post indicator.

C. Install approved backflow assembly at sprinkler system water source connection.
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D. Locate fire department connection with sufficient clearance from walls, obstructions, or 
adjacent Siamese connectors to allow full swing of fire department wrench handle.

E. Install outside alarm on exterior building wall.

F. Install piping to minimize obstruction with other work.

G. It shall be a specific requirement that insofar as possible, all sprinkler system mains and 
branches shall be installed as close as possible to the structural members, not the 
ceiling.

H. Install main piping in concealed spaces above finished ceilings or soffits; branch piping in 
joist space or other concealed space to sprinkler heads.

I. Center sprinklers in two directions in ceiling tile and install piping offsets.

J. Install guards on sprinklers exposed to potential damage.

K. Install air compressor on vibration isolators.

L. Provide drains at system low points.

M. Hydrostatically test entire system.

N. Test must be witnessed by Authority having jurisdiction.

3.2 CLEANING

A. Flush entire piping system of foreign matter.

3.3 PROTECTION OF INSTALLED CONSTRUCTION

A. Apply masking tape or paper cover to protect concealed sprinklers, cover plates, and 
sprinkler escutcheons not receiving field paint finish. Remove after painting. Replace 
painted sprinklers with new.

END OF SECTION
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SECTION 22 00 00 - PLUMBING GENERAL CONDITIONS

PART 1 GENERAL

1.1 GENERAL REQUIREMENTS

1.2 SUMMARY

A. Provide labor, materials and appliances necessary for satisfactory installation of mechanical 
work ready to operate in strict accordance with these specifications and drawings.  Work of 
Division 22 includes, but is not limited to, that as delineated in the following specification 
sections:

22 00 00 Plumbing General Conditions

22 05 00 Common Work Results for Plumbing

22 07 00 Plumbing Insulation

22 08 00 Project Commissioning (by Commissioning Agent)

22 11 00 Facility Water Distribution

22 13 00 Facility Sanitary Sewerage

22 14 00 Facility Storm Drainage

22 23 00 Natural-Gas Systems

22 30 00 Plumbing Equipment

22 40 00 Plumbing Fixtures

B. TEST AND BALANCE:  Provided by 23 05 93.  Provide all necessary coordination, assistance 
and documentation.

1.3 CODES AND STANDARDS

A. Conform to following code and agency requirements having jurisdictional authority over 
mechanical installations.
1. Uniform Plumbing Code (UPC) with local amendments.
2. International Mechanical Code (IMC) with local amendments.
3. International Building Code (IBC) with local amendments.
4. International Fuel Gas Code (IFGC) with local amendments.
5. National Electrical Code (NEC) NFPA 70.
6. Requirements of OSHA and EPA.
7. National Fire Protection Association (NFPA) Codes and Standards.
8. ASME code for construction of pressure vessels.
9. American Gas Association (AGA) Standards.
10. ASTM, ANSI and NEMA standards, as referenced in subsequent sections.
11. Local Sewer District Requirements.
12. Local Water District Requirements.
13. Local Health Department Requirements.



Kitsap County Human Services Department Pacific Building Conversion
Bid Set August 31, 2023

PLUMBING GENERAL CONDITIONS 22 00 00 - 2

14. Washington State Energy Code.

1.4 PERFORMANCE REQUIREMENTS

A. Firestopping:  Conform to International Building Code with local amendments, FM and UL for 
fire resistance ratings and surface burning characteristics.

B. Provide vibration isolation on motor driven equipment 0.5 hp or more, plus connected piping.

C. Provide minimum static deflection of isolators for equipment as follows:
1. 5 hp and less:  1 inch

D. Maintain rooms below the maximum sound levels, as defined by ASHRAE Handbook HVAC 
Applications and ANSI S1.8.

1.5 PRODUCT SUBSTITUTIONS: 

A. Manufacturers and models of equipment and material indicated herein and on drawings are 
those upon which mechanical design is based.  Other manufacturers with products considered 
equal in general quality may be listed without specific model designation.  Manufacturers not 
listed must be submitted for approval.

B. Substitutions will be evaluated based on product manufacturer only.  Specific product model, 
specifications, options and accessories will be evaluated during submittals.  Approval of a 
manufacturer substitution does not constitute approval of the submitted product.

C. Any equipment other than the basis of design is considered a substitution.

D. In selecting substitute equipment, the Contractor is responsible for and must guarantee equal 
performance and fit.  Cost of redesign and all additional costs incurred to accommodate the 
substituted equipment shall be borne by the Contractor.

E. Unless indicated otherwise, "or approved" may be assumed for all products in Division 22.

1.6 SUBMITTALS

A. Provide one electronic copy of product data submittals for all products listed under �Part 2 
Products� of Division 22 and all additional products noted on drawings or required for 
completion of sequence of operations.

B. Electronic: All sections of Division 22 shall be submitted together in one complete PDF 
file with bookmarks for each section.  Multi-part submittals will be returned without 
review.
1. First Page:  Name of Project, Owner, Location & Contracting Company.
2. Index Page:  List of specification sections with contents by Tag or item.
3. Bookmarks:  Electronic bookmark of each specification section corresponding to listing 

in index.

C. Clearly indicate on each page the equipment schedule designation (Tag) and/or specification 
section, as applicable. Indicate selected model and all accessories intended for use.
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D. Equipment vendor cover page with contact information shall precede submittal by that vendor.

E. Submitted product information shall include (as applicable) but not be limited to the following 
information:
1. Product description
2. Manufacturer and model
3. Dimensions
4. Performance Ratings (i.e. capacity, rpm, HP, temperature)
5. Construction Materials
6. Ratings (i.e. UL, ASTM, NEMA, etc)
7. Electrical data
8. Sound level data (corresponding to scheduled values)
9. Vibration Isolation
10. Controls and wiring diagrams
11. Accessories
12. Engineering technical data (i.e. pressure drops, leakage rates, pump curves)

F. If requested by Architect or Engineer, submit Manufacturer's Installation Instructions on any 
equipment, procedures, or certifications so requested.

G. Do no ordering, fabrication or manufacturing of products until return of approved submittals.

1.7 SHOP DRAWINGS

A. Plumbing Shop Drawings:  Submit PDF copies of shop drawings for approval prior to beginning 
work, drawn to scale not smaller than 1/8 inch equals 1 foot, including but not limited to: 
1. All products, systems, and system components.
2. All pipe sizes.
3. All elbows, offsets, and turns clearly identified.
4. Indicate all relevant pipe, ceiling, and structural elevations and clearances.
5. All required valves.
6. Special supports which are not a standard catalog product and which may be 

fabricated for the Contractor or by the Contractor. 
7. Piping system schematic with electrical and connection requirements.
8. Mounting and installation details.
9. General layout of control and alarm panels.
10. Heat exchanger dimensions, size of taps, and performance data.
11. Dimensions of tanks, tank lining methods, anchors, attachments, lifting points, taps, 

and drains.
12. Locations of access doors.
13. Flexible connectors, expansion joints, loops, offsets, and swing joints.
14. Weights of equipment.
15. Placement and location of openings, holes, or manholes.
16. Equipment substitutions and where installation will differ from design drawings.

B. The Contractor shall also submit drawings and/or diagrams for review and for job coordination 
in all cases where deviation from the Contract Drawings are contemplated because of job 
conditions, interference or substitution of equipment, or when requested by the Engineer for 
purposes of clarification of the Contractor�s intent.  Also submit detailed drawings, rough-in 
sheets, etc., for all special or custom-built items or 
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equipment.  Drawings and details under the section shall include (but not be limited to) the 
following, where applicable to this project:
1. Electrical interlock wiring diagrams.
2. Piping layout plans and interference details.
3. Custom sink layout.

C. By submission of plumbing shop drawings, the Contractor acknowledges that coordination has 
been done to ensure that all piping fits and no conflicts exist.

D. The Architect�s review of shop drawings shall not relieve the Contractor of responsibility for 
deviations from the Contract drawings or specifications, unless he has, in writing, called the 
attention of the Architect to such deviations at the time of the submission, nor shall it relieve 
him from responsibility for errors or omission in such shop drawings.

1.8 COMMISSIONING

A. See Division 01 and Section 22 08 00 for roles and responsibilities of commissioning.

B. Provide all necessary commissioning assistance, equipment and documentation as required by 
the Commissioning Plan.

C. The duty and responsibility for all Division 22 commissioning work shall be assigned to a 
specific individual.  Inform the General Contractor, Commissioning Professional (CCXP) of the 
contact information for the person so assigned.

D. Perform corrective actions needed to resolve deficiencies identified during commissioning.  
Record action taken on commissioning deficiency log.

1.9 PLUMBING PERMIT 

A. Plumbing contractor shall prepare all documents for additional required permit application(s), 
submit for and obtain the permit(s).  All costs and fees to obtain the permit(s) shall be paid by 
the Plumbing Contractor.  Additional permit(s) may include but are not limited to:
1. Mechanical permit for Heat Pump Water Heater Equipment.
2. Pressure Vessel permit for Hot Water Storage Tanks.

B. Contractor shall not commence work until permit is obtained.  Contractor is solely responsible 
to insure that the permit application and any revisions are submitted in a timely manner so as 
not to impact project schedule.

1.10 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.9 � Building Services Piping for installation of 
piping systems and ASME Section IX � Welding and Brazing Qualifications for welding 
materials and procedures.

B. Perform Work in accordance with the Uniform Plumbing Code including State and local 
amendments.

C. Provide products requiring electrical connections listed and classified by UL as suitable for 
purpose specified and indicated.

D. Perform Work in accordance with Washington State Energy Code.
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1.11 QUALIFICATIONS

A. Manufacturer:  Company specializing in manufacturing Products specified in this section with 
minimum three years� experience.

B. Installer:  Company specializing in performing Work of this section with minimum three years� 
experience.

1.12 SEQUENCING

A. Sequence balancing between completion of systems tested and Date of Substantial 
Completion.

1.13 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site in original factory packaging, labeled with manufacturer's identification.

B. Protect all equipment, materials, and insulation from weather, construction traffic, dirt, water, 
chemicals, and damage by storing in original packaging and under cover.  Where original 
packaging is insufficient, provide additional protection. Maintain protection in place until 
installation.

C. Inspect all products and materials for damage prior to installation.

D. Protect piping from all entry of foreign materials by providing temporary end caps or closures 
on piping and fittings.  Furnish temporary protective coating on cast iron and steel valves.

E. Protect heat exchangers and tanks with temporary inlet and outlet caps. Maintain caps in place 
until installation.

F. Protect materials and finishes during handling and installation to prevent damage.

G. Comply with manufacturer's installation instruction for rigging, unloading and transporting units.

H. Protect installed fixtures from damage by securing areas and by leaving factory packaging in 
place to protect fixtures and prevent use.

1.14 ENVIRONMENTAL REQUIREMENTS

A. Do not apply fire stopping materials when temperature of substrate material and ambient air is 
below 60 degrees F. Maintain this minimum temperature before, during, and for minimum 3 
days after installation of fire stopping materials.

B. Provide ventilation in areas to receive solvent cured materials.

C. Do not install underground piping or valves when bedding is wet or frozen.

D. Install insulation only when ambient temperature and humidity conditions are within range 
recommended by manufacturer. Maintain temperature during and after installation for minimum 
period of 24 hours.
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E. Do not install instruments when areas are under construction, except rough in, taps, supports 
and test plugs.

1.15 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

B. Verify by field measurements, sizes and configurations are compatible with wall construction 
and layout.

C. Existing systems and utility lines indicated on drawings are in accordance with information 
furnished to the Architect and may not be complete.  Contractor is responsible for locating, 
uncovering, disposing of or maintaining existing systems.

1.16 COORDINATION

A. Visit the site and become familiar with existing conditions affecting work.

B. Verify locations of any overhead or buried utilities on or near site.  Determine such locations in 
conjunction with all public and private utility companies and with all authorities having 
jurisdiction.

C. Existing systems and utility lines indicated on drawings are in accordance with information 
furnished to the Architect and may not be complete.  Contractor is responsible for locating, 
uncovering, disposing of or maintaining existing systems.

D. Plumbing drawings are diagrammatic and do not indicate all possible site conditions. The 
contractor shall verify all measurements, dimensions and connections on site and coordinate 
between trades to preclude interferences.  The contractor shall provide adjustments to piping 
as necessary to fit conditions including but is not limited to relocation, offsets, and transitions.

E. In the event of a conflict with other trades of work, the following priority from highest to lowest 
shall be followed:  Structural, lighting, HVAC, plumbing/piping and sprinklers.  Starting with the 
lowest priority, the HVAC, plumbing, and sprinkler contractors shall provide whatever materials, 
offsets, labor etc. is required to resolve the conflict.

F. When discrepancies occur between plans and specifications, the Architect will determine which 
takes precedence and the Contractor shall perform the selected requirement at no additional 
cost.

G. Prior to ordering equipment cross-check plumbing and electrical drawings and specifications to 
assure proper location and electrical characteristics of connections serving mechanical and 
electrical equipment.

H. Advise the Architect of any modifications required to suit equipment furnished.  Costs for 
modifications due to equipment substitution will be borne by the contractor.

I. Wherever conflicts occur between different parts of the Contract Documents the greater 
quantity, the better quality, or larger size shall prevail unless the Architect informs the 
Contractor otherwise in writing.

J. The scale of each drawing is relatively accurate, but the Contractor is warned to obtain the 
necessary dimensions for any exact takeoffs from the Architect.  No additional cost to 
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the Owner will be considered for failure to obtain exact dimensions where not clear or in error 
on the drawings.  Any device or fixture roughed in improperly and not positioned on implied 
centerlines or as required by good practice must be repositioned at no cost to the Owner.

K. Where the word �verify� is used on the documents, the contractor shall field verify the existing 
conditions and modify the scope of the installation as required to meet the verified conditions 
without additional cost to the Owner.

L. Coordinate trenching, excavating, bedding, backfilling of buried systems with requirements of 
this specification.

M. Coordinate wall openings, piping rough-in locations, concrete housekeeping pads, and 
electrical rough-in locations to accommodate Work of this Section.

1.17 CUTTING, FITTING, REPAIRING AND PATCHING

A. Arrange and pay for all cutting, fitting, repairing, patching and finishing of work by other trades 
where necessary for installation of plumbing work. Perform work only with craftsmen skilled in 
their respective trades.

B. Avoid cutting, where possible, by setting sleeves, frames, etc., and by coordinating for 
openings in advance. Assist other trades in securing correct location and placement of rough-
frames, sleeves, openings, etc. for piping.

C. Cut all holes neatly and as small as possible to admit work. Perform cutting in manner so as 
not to weaken walls, partitions or floors. Drill holes required to be cut in floors without breaking 
out around holes.

1.18 SALVAGE

A. Remove excess piping and plug or cap any unused branch connections. Remove scrap pipe 
and all other excess materials from the site.

B. Comply with contractor�s Construction Waste Management Plan

1.19 ELECTRICAL

A. Motors:
1. Temperature Rating: Rated for 40 degree C environment with maximum 50 degree C 

temperature rise for continuous duty at full load.
2. Starting Capability: Not less than 12 starts per hour.
3. Phase Characteristics: Squirrel-cage induction poly-phase motors for 3/4 HP and 

larger, and capacitor-start single-phase motors for 1/2 HP and smaller. At equipment 
manufacturer's option, 1/6 HP and smaller may be split-phase type.

4. Service Factor: 1.15 for polyphase motors and 1.35 for single-phase motors.
5. Enclosure Type: Open drip-proof motors for indoor use where satisfactorily housed or 

remotely located during operation, and guarded drip-proof motors where exposed to 
contact by employees or building occupants. Weather-protected Type I for outdoor 
use, Type II, where not housed.

6. Overload Protection: Built-in thermal overload protection.
7. Name Plate: Indicate full identification of manufacturer, ratings, characteristics, 

construction, special features and similar information.
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8. All motor efficiencies shall conform to Washington State Energy Code and NEMA MG-
1.

B. Motor Starters: By plumbing equipment manufacturer where factory mounted controls are 
provided.  Variable frequency drives by Division 22, all other starters provided by Electrical 
Contractor.

C. Power Wiring:  By Electrical Contractor.

D. Control Wiring:  Responsibility of Division 22, including all line and low voltage control wiring.  
Owner will not entertain additional cost due to lack of coordination between Plumbing 
Contractor and Electrical Contractor.

1.20 EXTRA MATERIALS

A. Furnish one set of mechanical seals for each pump where such seals exist.

1.21 PROJECT CLOSEOUT

A. Completion, submission and approval of the following is required for final project closeout.
1. Execution of Architect's and Engineer�s final observation reports (punchlist)
2. Operating and Maintenance Instructions
3. Operating and Maintenance Manual
4. Equipment and Pipe Cleaning
5. Record Drawings
6. Testing
7. Commissioning
8. Warranty

B. See Division 01 for additional requirements.

1.22 OPERATING AND MAINTENANCE INSTRUCTIONS

A. General: In addition to requirements of Division 01, following initial operation of plumbing 
systems and prior to acceptance by the Architect, perform the following services.

B. At least two weeks prior to each instruction period, give written notification of readiness to 
proceed to the Architect and Owner, and obtain mutually acceptable dates.

C. Conduct demonstrations and instructions for the Owner's representatives, pointing out 
requirements for operating, servicing and maintaining equipment and systems.  Describe 
general system operation and specific equipment functions.  Cover all equipment calibration, 
setpoint adjustment, safeties and alarms.

D. Furnish qualifications of Contractor's personnel in charge of the instruction; foreman position is 
minimum acceptable.  Where equipment startup is performed by supplier�s or manufacturer�s 
personnel, those personnel should also provide training on that equipment.

E. During demonstrations and instructions include and reference information from maintenance 
manuals and contract drawings.
1. Provide documentation of all instruction which includes:

a. Date and time of instruction
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b. Name, affiliation and qualifications of the instructor
c. Name and affiliation of the attendees
d. Topics, systems, and equipment covered
e. Length of instruction

F. Minimum duration of instruction periods:
1. Plumbing Systems TBD

1.23 OPERATING AND MAINTENANCE MANUALS

A. Contents: Furnish, in accord with Division 1, one PDF and one bound copy of operating and 
maintenance manuals to include the following:
1. Manufacturers, suppliers, contractor names, addresses and phone numbers.
2. Warranty service contractors' names, address and phone numbers (if different from 

above).
3. Schedule and description of routine maintenance for each component to include oiling, 

lubrication and greasing data.
4. Test data log.
5. Manufacturer's cuts and rating tables, including brochures for all submittal items.
6. Part numbers of all replaceable items.
7. Control diagrams and operation sequence.
8. Written guarantees.
9. Record drawings corrected and completed.
10. Completed equipment start-up forms and checklists.

B. Operation and Maintenance Data:
1. Submit frequency of treatment required for interceptors. Include, spare parts lists, 

exploded assembly views for pumps and equipment. 
2. Submit fixture, trim, exploded view and replacement parts lists. 
3. Submit replacement part numbers and availability, and nearest service depot location 

and telephone number.

C. Binders:
1. Furnish typewritten or printed index and tabbed dividers between principal categories.
2. Bind each manual in a hard-backed loose-leaf binder.

D. Imprint on cover:
1. Name of project.
2. Owner.
3. Location of project.
4. Architect.
5. Contractor.
6. Year of completion.

E. Imprint on backing:
1. Name of project.
2. Year of completion.

F. Submittals:
1. Preliminary Copies: Prior to scheduled completion of the project, submit one PDF copy 

for review by the Architect.
2. Final Copies: After approval of the preliminary copy, submit one PDF and one bound 

copy to the Owner.
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1.24 EQUIPMENT AND PIPE CLEANING

A. Clean interior and exterior of all equipment.  Equipment shall be free of dirt, construction 
debris, corrosion, etc.

B. Adequate provisions shall be made during construction to eliminate dirt, debris or other 
material from entering and collecting inside of pipe and equipment. Any collection of material 
shall be thoroughly cleaned before equipment startup and if necessary again before owner 
occupancy.

C. Clean exterior of all exposed pipe and equipment.

1.25 RECORD DRAWINGS

A. Submit one digital file with all drawings in PDF format.

B. Show location of equipment, location and size of piping. Locate all valves and similar 
equipment with tag or label identification. Indicate locations and elevations of exterior pipe and 
utility connections. Maintain continuously updated drawings during progress of project.

C. Record actual locations of equipment, clean-outs, controlling devices, and all above grade, 
under-floor, and buried piping.

1.26 TESTING

A. Provide completed start-up forms and checklists.

B. Coordinate Test and Balance with Division 23 05 93.  Provide all necessary assistance and 
documentation.

1.27 WARRANTIES AND CONTRACTOR'S GUARANTEE

A. All work, material and equipment shall be free of defect, complete and in perfect operating 
order at time of delivery to Owner.

B. Furnish one year warranty from date of substantial completion for all systems unless 
specifically noted otherwise.

C. Without cost to Owner, correct all defects and failures discovered within one year from 
date of final acceptance, except when in the opinion of the Architect a failure is due to neglect 
or carelessness of the Owner.

D. The guarantee of the Contractor is independent of shorter time limits by any manufacturer of 
equipment furnished.  Submit with Operation and Maintenance Manual all guarantees that 
exceed one year (e.g.: water heaters).

E. Make all necessary balancing and control adjustments during first year of operation.

F. The presence of any inspector or observer during any construction does not relieve the 
Contractor from responsibility for defects discovered after completion of the work.
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PART 2 NOT USED

PART 3 EXECUTION

3.1 DOCUMENTATION

A. Additional plan submittals to reviewing authority:  If additional drawing submittals are required 
at any time during construction contractor shall submit drawings, review with authority, and pick 
up subsequent approved drawings.  Engineer will revise and/or prepare drawings for submittal.

3.2 INSPECTION

A. Do not allow any work to be covered up or enclosed until inspected, tested and approved by 
the Architect and all authorities having jurisdiction over the work.

B. Should any work be enclosed or covered up before such inspection and test, Contractor shall 
at his own expense uncover work, and after it has been inspected, tested and approved, make 
all repairs as necessary to restore all work disturbed by him to its original condition.

3.3 FIELD QUALITY CONTROL

A. Inspect installed fire stopping for compliance with specifications and submitted schedule.

B. Inspect isolated equipment after installation for proper movement clearance.

C. Test domestic water piping system in accordance with applicable code and local authority 
having jurisdiction.

D. Test sanitary waste and vent piping system in accordance with applicable code and local 
authority having jurisdiction.

E. Test storm drainage piping system in accordance with applicable code and local authority 
having jurisdiction.

3.4 CLEANING

A. Clean adjacent surfaces of fire stopping materials.

B. Clean plumbing fixtures and equipment.

C. Use acceptable cleaning products per IAQ Management Plan.

3.5  MANUFACTURER'S FIELD SERVICES

A. Where PEX tubing or seismic joints are installed, furnish inspection services by manufacturer's 
representative and certify installation is in accordance with manufacturer's recommendations 
and equipment is performing satisfactorily.

3.6 PROTECTION OF FINISHED WORK

A. Protect adjacent surfaces from damage by material installation.
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B. Do not permit use of plumbing fixtures before final acceptance.

END OF SECTION
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. General Plumbing Valves.
2. Hangers and Supports.
3. Expansion Fittings and Loops.
4. Vibration and Seismic Controls.
5. Firestopping.
6. Access Panels
7. Tags and Identification.
8. Execution

1.2 GENERAL REQUIREMENTS

A. Comply with requirements and recommendations of Manufacturers Standardization Society of 
the Valve and Fittings Industry (MSS) Standards SP-58 and SP-69.

B. Comply with Federal "Reduction of Lead in Drinking Water Act" � 2011.  Pipes, pipe fittings, 
plumbing fittings and fixtures shall be "Lead Free" meaning not more than a weighted average of 
0.25% lead in wetted surfaces.

1.3 SCOPE

A. This section includes products, assemblies and methods applicable to more than one of the 
systems specified in the following sections of Division 22.

1.4 MATERIALS AND EQUIPMENT

A. Where two or more units of same class of equipment are required, use products of a single 
manufacturer.  All equipment shall be new and free from damage.

B. Provide major equipment components with manufacturer's name, address, catalog number and 
capacity indicated on a nameplate, securely affixed in a conspicuous place.

C. Furnish standard and fabricated hangers and supports complete with necessary inserts, bolts, 
nuts, rods, washers and other accessories.

1.5 QUALITY ASSURANCE

A. Installed products shall have surface Burning Characteristics: 25/50 flame spread/smoke 
developed index when tested in accordance with ASTM E84.

B. Perform work in accordance with local jurisdiction�s requirements and AWS D1.1 for welding 
hanger and support attachments to building structure.
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PART 2 PRODUCTS

2.1 GENERAL VALVE REQUIREMENTS

A. Bronze valves shall be made with dezincification-resistant materials.  Bronze valves made with 
copper alloy (brass) containing more than 15 percent zinc are not permitted.  Brass valves are 
not permitted.

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system 
pressures and temperatures.

C. Valve Sizes:  Same as upstream piping unless otherwise indicated.

2.2 GATE VALVES

A. Manufacturers:  NIBCO or equal by Apollo, Hammond, Milwaukee, Stockham or approved equal.

B. 4 inches and Smaller:  Use ball valve or butterfly valve in lieu of gate valve.

2.3 BALL VALVES

A. Manufacturers:  NIBCO or equal by Apollo, Hammond, Milwaukee, Stockham or approved equal.

B. 2 inches and Smaller:  Lead-Free, NSF-61-8, UPC-IGC-157, MSS SP 110, 600 psi WOG, two 
piece silicon performance bronze body, bronze trim, bronze ball, full port, PTFE seats, blow-out 
proof stem, solder or threaded ends with union, lever handle.  For insulated piping provide 2" 
extended handles of non-thermal conductive material.  Nibco Model T/S-585-80-LF.

2.4 BUTTERFLY VALVES

A. Manufacturers:  NIBCO or equal by Apollo, Hammond, Milwaukee, Stockham, Victaulic or 
approved equal.

B. 2-1/2 inches to 6": Lead-Free, MSS-SP67, 200 psi CWP, lug style ductile iron body, suitable for 
bidirectional dead-end service at rated pressure without use of downstream flange. Aluminum-
bronze disc, molded-in EPDM seat, geometric drive, one-piece stainless steel stem, copper 
bushing.  Lever operated with 10-position throttling plate. For insulated piping provide 2" 
extended neck.  Nibco LD-2000.

C. 2-1/2 inches to 6": Lead-Free, MSS-SP67, 300 psi CWP, grooved end, coated ductile iron body, 
suitable for bidirectional dead-end service at rated pressure without use of downstream flange. 
EPDM encapsulated disc, EPDM O-Ring seal, geometric drive, two-piece stainless steel stem.  
Lever operated with 10-position throttling plate. For insulated piping provide 2" extended neck.  
Nibco GD-4765.

2.5 CHECK VALVES

A. Swing Check Valves:
1. Manufacturers:  NIBCO or equal by Apollo, Hammond, Milwaukee, Stockham or 

approved equal.
2. 2 inches and Smaller:  Lead-Free, NSF-61-8, MSS SP 80, 200 psi CWP, silicone 

performance bronze body and cap, bronze disc with PTFE seat, Y-pattern design, solder 
or threaded ends. Nibco Model T/S-413-Y-LF.
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3. 2-1/2 inches and Larger:  Lead-Free, NSF-61-8, MSS SP 71, Class 125, 200 psi CWP, 
cast iron body, bronze trim, bronze disc and seat, flanged ends. Nibco Model F-910-LF.

B. Spring Loaded Check Valves:
1. Manufacturers:  NIBCO or equal by Apollo, Hammond, Milwaukee, Stockham, Titan or 

approved equal.
2. 2 inches and Smaller:  Lead-Free, NSF-61-8, MSS SP 80, 250 psi CWP, silicone 

performance bronze body, in-line spring lift check, silent closing, PTFE disc, integral 
seat, solder or threaded ends. Nibco Model T/S-480-Y-LF.

3. 2-1/2 inches and Larger:  Lead-Free, NSF-61-8, MSS SP 71, Class 125, 200 psi CWP, 
wafer style, cast iron body, Buna-N bonded to bronze seat, center guided bronze disc, 
stainless steel spring and screws, flanged ends. Nibco Model F-910-LF.

2.6 PIPE HANGERS AND SUPPORTS

A. Provide hangers and supports with incompressible insulation inserts and shields for all piping to 
be insulated per 220700.
1. Manufacturer:  Pipe Shields, INC or approved equal.
2. Material: Calcium Silicate or Uretherne per temperature application.
3. Thickness: Insert thickness shall match required insulation thickness per 220700.

B. Plumbing Piping - DWV: Cast-iron or PVC
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split ring.
2. Hangers for Pipe Sizes 2 inches and Larger: Carbon steel, adjustable, clevis.
3. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
4. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hook.
5. Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and wrought 

steel clamp.
6. Vertical Support: Steel riser clamp.
7. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 

concrete pier or steel support.
8. Copper Pipe Support: Copper-plated, carbon-steel adjustable, ring.

C. Plumbing Piping - Water: Copper
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Carbon steel, adjustable swivel, split ring, with 

rigid insulation inserts.
2. Hangers for Cold Pipe Sizes 2 inches and Larger: Carbon steel, adjustable, clevis, with 

rigid insulation inserts and saddle.
3. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis, with rigid 

insulation inserts and saddle.
4. Hangers for Hot Pipe Sizes 6 inches and Larger: Adjustable steel yoke, cast iron roll, 

double hanger, with rigid insulation inserts and saddle.
5. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.
6. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel channels 

with welded spacers and hanger rods, cast iron roll.
7. Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hook.
8. Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket and wrought 

steel clamp.
9. Wall Support for Hot Pipe Sizes 6 inches and Larger: Welded steel bracket and wrought 

steel clamp with adjustable steel yoke and cast iron roll.
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10. Vertical Support: Steel riser clamp.
11. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor 

flange, and concrete pier or steel support.
12. Floor Support for Hot Pipe Sizes 4 inches and Smaller: Cast iron adjustable pipe saddle, 

lock nut, nipple, floor flange, and concrete pier or steel support.
13. Floor Support for Hot Pipe Sizes 6 inches and Larger: Adjustable cast iron roll and 

stand, steel screws, and concrete pier or steel support.
14. Copper Pipe Support: Copper-plated, Carbon-steel ring.

D. Steel Piping: Natural Gas
1. Hangers for Pipe Sizes 1/2 to 1-1/2 inch:  Carbon steel, adjustable swivel, split ring.
2. Hangers for Sizes 2 inches and Larger:  Carbon steel, adjustable, clevis.
3. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods.
4. Wall Support for Pipe Sizes 3 inches and Smaller:  Cast iron hooks.
5. Wall Support for Pipe Sizes 4 inches and Larger:  Welded steel bracket and wrought 

steel clamp.
6. Vertical Support:  Steel riser clamp.
7. Floor Support for Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, 

and concrete pier or steel support.

E. Secondary Pipe Positioning and Supports:
1. Makeshift, field devised methods of plumbing pipe support, such as with the use of 

scrap framing materials, are not allowed. Support and positioning of piping shall be by 
means of engineered methods that comply with IAPMO PS 42-96.  Hubbard 
"HOLDRITE" support systems or approved equal.

2. For vertical mid-span supports of piping 4� and under, use HOLDRITE Stout Brackets� 
with HOLDRITE Stout Clamps or two-hole pipe clamps (MSS Type 26).

3. For plenum applications use pipe supports that meet ASTM E-84 25/50 standards, such 
as the HOLDRITE Flame Fighter TM or approved equal.

2.7 HANGER ACCESSORIES

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded.

2.8 INSERTS

A. Malleable iron case of galvanized steel shell and expander plug for threaded connection with 
lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit 
threaded hanger rods.

2.9 ACCESS PANELS

A. Milcor or approved equal.

B. Include an allowance for a minimum of 16 access panels.

C. Architectural grade, 16 guage frame and door, painted steel or stainless steel based on 
application.

D. Provide with optional cylinder lock, common key for all panels.
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2.10 UNIONS AND FLANGES

A. Unions for Pipe 2 inches and Smaller:
1. Ferrous Piping:  Class 150, 300 psi CWP, malleable iron, threaded.
2. Copper Piping:  Class 150, 300 psi CWP, bronze unions.
3. Dielectric Connections:  Union with galvanized or plated steel threaded end, copper 

solder end, water impervious isolation barrier.
4. PVC Piping:  PVC.
5. CPVC Piping:  CPVC.

B. Flanges for Pipe 2-1/2 inches and Larger:
1. Ferrous Piping: Class 150, 300 psi CWP, forged steel, slip-on flanges.
2. Copper Piping: Class 150, 300 psi CWP, slip-on bronze flanges.
3. PVC Piping:  PVC flanges.
4. CPVC Piping:  CPVC flanges.
5. Gaskets:  1/16 inch thick preformed neoprene gaskets.

C. PVC Pipe Materials:  For connections to equipment and valves with threaded connections, 
furnish solvent-weld socket to screwed joint adapters and unions, or Schedule 80 threaded PVC 
pipe (ASTM D2464).

2.11 FLEXIBLE PIPE CONNECTORS

A. Manufacturers:  Metraflex, Mason or approved equal.

B. Braided Stainless Steel (Pump Connection)
1. 304 Stainless Steel flexible hose, close pitch, annular corrugated.
2. 304 Stainless Steel double braided outer covering.
3. ANSI Class 150 carbon steel flanges or carbon steel male pipe thread.
4. UL listed, ANSI/NSF-61

C. Victaulic Style flexible couplings may be used in lieu of flexible connectors for vibration isolation 
at equipment connections.  Three (3) couplings, for each connector, shall be placed in close 
proximity to the source of vibration.

2.12 FLASHING

A. Metal Flashing: 26 gage galvanized steel.

B. Metal Counterflashing: 22 gage galvanized steel.

C. Lead Flashing:
1. Waterproofing: 5 lb./sq. ft sheet lead.
2. Soundproofing: 1 lb./sq. ft sheet lead.

D. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.

E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.

2.13 SLEEVES

A. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage galvanized steel.

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:  
Steel pipe or 18 gage galvanized steel.
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C. Sealant:  Acrylic

D. Size large enough to allow for movement due to expansion and to provide for continuous 
insulation or installation of fire sealant at fire-rated walls. Note that insulation is discontinuous at 
fire walls.

2.14 MECHANICAL SLEEVE SEALS

A. Manufacturers:  Metraflex Metraseal, Thunderline Link-Seal or approved equal.

B. Product Description:  Modular mechanical type, consisting of interlocking synthetic rubber links 
shaped to continuously fill annular space between object and sleeve, connected with bolts and 
pressure plates causing rubber sealing elements to expand when tightened, providing watertight 
seal and electrical insulation.

2.15 MECHANICAL FIRESTOPPING SLEEVE SEALS

A. Manufacturers:  Metraflex Metraseal 120 or approved equal.

B. Product Description:  Modular mechanical type, consisting of interlocking intumescent synthetic 
rubber links shaped to continuously fill annular space between object and sleeve, connected with 
bolts and pressure plates causing rubber sealing elements to expand when tightened, providing 
watertight seal and electrical insulation.  UL listed for 2 hour fire protection.

2.16 FORMED STEEL CHANNEL

A. Manufacturers:  Allied Tube & Conduit, B-Line Systems, Unistrut or approved equal.

B. Product Description:  Galvanized 12 gage steel with holes 1-1/2 inches on center.

2.17 SUPPORT ACCESSORIES

A. Pipe Alignment Guides:  Two piece welded steel with enamel paint, bolted, with spider to fit 
standard pipe, frame with four mounting holes, clearance for minimum 1 inch thick insulation, 
minimum 3 inch travel.

B. Swivel Joints:  Bronze body, double ball bearing race, field lubricated, with rubber (Buna-N) o-
ring seals.

2.18 FIRESTOPPING-APPLIED

A. Manufacturers:  RectorSeal, Dow Corning, 3M Fire Protection or approved equal.

B. General:
1. Fire stopping materials shall conform to Flame (F) and Temperature (T) ratings as 

required by applicable building codes and tested by nationally accepted test agencies 
per ASTM E 814 or UL 1479 fire tests for through penetrations, and ASTM E 1966 or UL 
2079 for construction joints, and UL 2307 for perimeter edge joints.

2. Fire stopping material shall be free of asbestos, PCBs, ethylene glycol, and lead.
3. Do not use any product containing solvents or that requires hazardous waste disposal.
4. Fire stopping shall be performed by a contractor trained or approved by firestop 

manufacturer.
5. Select products with rating not less than rating of wall or floor being penetrated.
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C. Single Source Responsibility: Provide firestop systems for all conditions from a single supplier.

D. Product Description:   Provide Latex caulk/sealant, Silicone caulk/sealant, Intumescent Wrap 
Strip, Firestop Putty, Firestop Collar or Intumescent Sleeve to meet each specific application and 
performance requirement.

E. Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and 
suitable for required fire ratings.

F. Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other 
devices required to position and retain materials in place.
1. Forming/Damming Materials:  Mineral fiberboard, backer rod or other type 

recommended by Manufacturer�s tested system.

2.19 FIRE STOPPING-CAST IN PLACE

A. Manufacturers: Presealed Systems "Hydro Flame" or approved equal.

B. Product Description: Factory assembled for use in concrete floors, outer sleeve lined with 
intumescent strip, radial extended flange, waterstop gasket/mid-body seal.

C. General: UL listed system with 3 hour fire rating.  Watertight, Class 1 with 3 feet head pressure 
for 72 hours.

D. Installation: Provide device based upon pipe type, size and concrete thickness. Align with 
penetration layout and nail in place.  Secure cap prior to pouring concrete. Deburr and clean 
debris from pipe prior to installation.  Coat pipe end with compatible lubricant as necessary.

2.20 VIBRATION ISOLATORS

A. Manufacturers:  Mason, Amber Booth or approved equal.

B. Restrained Closed Spring Isolators:
1. Spring Isolators:

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings and 
neoprene coated springs.

b. Code: Color code springs for load carrying capacity.
2. Type: Closed spring mount with top and bottom housing separated with neoprene 

rubber stabilizers.
3. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 

deflection between 0.3 and 0.6 of maximum deflection.
4. Housings: Incorporate neoprene isolation pad meeting requirements for neoprene pad 

isolators, and neoprene side stabilizers with minimum 0.25 inch clearance and limit 
stops.

C. Spring Hanger:
1. Spring Isolators:

a. For Exterior and Humid Areas: Furnish hot dipped galvanized housings and 
neoprene coated springs.

b. Code: Color code springs for load carrying capacity.
2. Springs: Minimum horizontal stiffness equal to 75 percent vertical stiffness, with working 

deflection between 0.3 and 0.6 of maximum deflection.
3. Housings: Incorporate [neoprene isolation pad meeting requirements for neoprene pad 

isolators] [rubber hanger with threaded insert].
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4. Misalignment: Capable of 20 degree hanger rod misalignment.

D. Neoprene Pad Isolators:
1. Rubber or neoprene-waffle pads.

a. 30 durometer.
b. Minimum 1/2 inch thick.
c. Maximum loading 40 psi.
d. Height of ribs: not to exceed 0.7 times width.

2. Configuration: Single layer.

E. Rubber Mount or Hanger: Molded rubber designed for 0.5 inches deflection with threaded insert.

F. Glass Fiber Pads: Neoprene jacketed pre-compressed molded glass fiber.

G. Seismic Snubbers:
1. Type: Non-directional and double acting unit consisting of interlocking steel members 

restrained by neoprene elements.
2. Neoprene Elements: Replaceable, minimum of 0.75 inch thick.
3. Capacity: 4 times load assigned to mount groupings at 0.4 inch deflection.
4. Attachment Points and Fasteners: Capable of withstanding 3 times rated load capacity 

of seismic snubber.

2.21 TAGS

A. Plastic Tags:  Laminated three-layer plastic with engraved black letters on light contrasting 
background color. Tag size minimum 1-1/2 inches high.

B. Metal Tags:  Brass, Aluminum or Stainless Steel with stamped letters; tag size minimum 1-1/2 
inches diameter with finished edges.  Plain English designations.

C. Information Tags:  Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 
3-1/4 x 5-5/8 inches with grommet and self-locking nylon ties.

D. Tag Chart:  Plain English designations so no chart or index is required.

2.22 PIPE MARKERS

A. Color and Lettering shall conform to ASME A13.1 and UPC.  Specific examples are noted in the 
table below.

Service
Background 
Color

Letter Color Legend

Domestic Cold 
Water

Green White DOMESTIC COLD WATER

Domestic Hot Water Green White DOMESTIC HOT WATER
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Domestic 
Recirculation

Green White DHW RECIRC

Tempered Domestic 
Water

Green White TEMPERED WATER

Waste Black White SANITARY SEWER

Vent Black White SANITARY VENT

Condensate Drain Black White CONDENSATE

Storm Drainage Black White STORM

Natural Gas Yellow Black NATURAL GAS

B. Plastic Pipe Markers:  Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe 
or pipe covering. Larger sizes may have maximum sheet size with spring fastener.

C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing and 
printed markings.

2.23 CEILING TACKS

A. Description: Steel with 3/4 inch diameter color-coded head.

B. Color code plumbing valves green.

2.24 LOCKOUT DEVICES

A. Lockout Hasps:  Anodized aluminum hasp with erasable label surface; size minimum 7-1/4 x 3 
inches.

B. Valve Lockout Devices:  Nylon device preventing access to valve operator, accepting lock 
shackle.

PART 3 EXECUTION

3.1 EXISTING WORK

A. Provide access to existing piping and equipment and other installations remaining active and 
requiring access.

B. Extend existing piping installations using materials and methods compatible with existing 
installations.

3.2 SURFACE PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond of 
firestopping material.

B. Remove incompatible materials affecting bond of adhesives or firestopping.

C. Install backing or damming materials to arrest liquid material leakage.

D. Obtain permission from Architect/Engineer before drilling or cutting structural members.

E. Degrease and clean surfaces to receive adhesive for identification materials.
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3.3 INSTALLATION-CLEARANCE

A. Appliances and equipment shall be accessible for inspection, service, repair and replacement.

B. A minimum of 36� of clearance shall be provided in front of the control side of appliances and 
equipment.  Provide additional space when required by NEC.

3.4 INSTALLATION - INSERTS

A. Install inserts for placement in concrete forms.

B. Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 
concrete beams.

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches and 
larger.

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with 
recessed square steel plate and nut recessed into and grouted flush with slab.

3.5 INSTALLATION � ACCESS PANELS

A. Furnish access panels for installation at all concealed equipment which requires service, 
maintenance or adjustment to include but not limited to equipment, valves, open drains, control 
valves and controls.

B. Provide location layout and required size for all access panels to general contractor.  Layout shall 
be regular and consistent, maintain a uniform wall panel height of 24� centerline above finished 
floor, unless noted otherwise.

C. Provide fire rated access panels where installed in fire rated assembly.

D. Furnish access panels to general contractor for installation.

E. Paint installed access panels to match wall or ceiling.  Verify that panels are not painted shut.

3.6 INSTALLATION - VALVES

A. Install valves with stems upright or horizontal, not inverted.

B. Install brass male adapters each side of valves in copper piped system. Solder adapters to pipe.

C. Install 3/4 inch ball valves with cap for drains at main shut-off valves, low points of piping, bases 
of vertical risers, and at equipment.

D. Install valves with clearance for installation of insulation and allowing access.

E. Provide access panels where valves and fittings are not accessible.

F. Insulate valves according to application in Section 22 07 00.
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G. For installation of valves in domestic water systems refer to Section 22 11 00.

3.7 VALVE APPLICATIONS

A. Install ball or butterfly valves for shut-off and to isolate equipment, part of systems, or vertical 
risers.

B. Install globe valves for throttling, bypass, or manual flow control services.

C. Install spring loaded check valves on discharge of pumps.

3.8 INSTALLATION - PIPE HANGERS AND SUPPORTS

A. Support horizontal piping as scheduled.

B. Install hangers with minimum 1/2 inch space between finished covering and adjacent work.

C. Place hangers within 12 inches of each horizontal elbow.

D. Use hangers with 1-1/2 inch minimum vertical adjustment.

E. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.

F. Where piping is parallel and at same elevation, provide multiple pipe or trapeze hangers.

G. Adjust hangers and supports as required to bring system to proper line and grade.  Piping shall 
be plumb with floor and parallel/perpendicular to building structure.

H. Support riser piping independently of connected horizontal piping.

I. Provide copper plated hangers and supports for copper piping, or sheet lead packing between 
pipe and hanger.

J. Design hangers for pipe movement without disengagement of supported pipe.

K. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl spaces, 
pipe shafts, and suspended ceiling spaces are not considered exposed.

L. Provide clearance in hangers and from structure and other equipment for installation of 
insulation. Insulated piping shall have insulation run continuous through hangers and supports 
with use of rigid inserts.  Insulation shall be glued to both sides of insert at hangers and supports, 
no insulation gaps are allowed.   Refer to Section 22 07 00.

M. Support of pipe, tubing and equipment shall be accomplished by means of engineered products, 
specific to each application. Makeshift, field devised methods shall not be allowed.

N. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between 
hangers.

3.9 INSTALLATION � SEISMIC CONTROLS

A. Provide seismic restraints and hangers in compliance with IBC 1613 and ASCE 7.
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B. Seismic Bracing: Follow IBC 1613, ASCE 7, SMACNA Seismic Restraint Manual and the 
following.
1. Bracing shall be bidder designed to resist seismic loading in accord with Chapter 16 of 

the International Building Code, ASCE 7 or the SMACNA guideline.
2. Provide seismic calculations as required for Ip = 1.5.

3.10 INSTALLATION-PIPING PROTECTION

A. Provide protective shield plates in concealed locations where piping, other than cast-iron or steel, 
is installed in studs, joists or rafters.  Plates shall be 16 gage steel and cover the pipe area plus 
2�.  Shields may be omitted if piping is more than 1-1/2� from nearest edge of structural member.

B. Prevent contact between dissimilar metals, such as copper tubing and steel, by use of copper-
plated, plastic coated, or flexible materials. All supports which contact copper tubing shall be 
copper plated.

3.11 INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, minimum 4 inches thick and extending 6 inches beyond 
supported equipment.

B. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and 
anchoring equipment.

C. Construct supports of steel members, formed steel channel or steel pipe and fittings. Brace and 
fasten with flanges bolted to structure.

D. Provide rigid anchors for pipes after vibration isolation components are installed.

E. When water heaters and similar equipment are installed in a suspended application, an 
engineered and manufactured platform, such as the Hubbard Enterprises/HOLDRITE Suspended 
Water Heater Platform shall be used. Weight loading capability shall include a minimum safety 
factor of 2.

3.12 INSTALLATION - FLASHING

A. Provide flexible flashing and metal counterflashing where piping penetrates weather or 
waterproofed walls, floors, and roofs.

B. Provide acoustical lead flashing around pipes penetrating equipment rooms for sound control.

C. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead 
worked 1 inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inches sheet 
size. For pipes through outside walls, turn flanges back into wall and caulk, metal counter-flash, 
and seal.

D. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides 
with minimum 36 x 36 inch sheet size. Fasten flashing to drain clamp device.

E. Seal drains watertight to adjacent materials.

F. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars above roof 
jacks. Screw vertical flange section to face of curb.
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3.13 INSTALLATION - SLEEVES

A. Exterior watertight entries: Seal with mechanical sleeve seals.

B. Set sleeves in position in forms. Provide reinforcing around sleeves.

C. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for 
continuous insulation wrapping.

D. Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.

E. Where piping penetrates floor, ceiling, or wall, close off space between pipe and adjacent work 
with insulation and caulk or fireproof airtight. Provide close fitting metal collar or escutcheon 
covers at both sides of penetration.

3.14 INSTALLATION � FIRESTOPPING AND SEALS AT PARTITIONS

A. Install material at fire rated construction perimeters and openings containing penetrating sleeves, 
piping and other items requiring firestopping.

B. Apply primer where recommended by manufacturer for type of firestopping material and 
substrate involved, and as required for compliance with required fire ratings.

C. Apply firestopping material in sufficient thickness to achieve required fire and smoke rating and to 
uniform density and texture.  Remove dam material after firestopping material has cured.

D. Place foamed material in layers to ensure homogenous density, filling cavities and spaces.  
Place sealant to completely seal junctions with adjacent dissimilar materials.

E. Place intumescent coating in sufficient coats to achieve rating required.

F. Clean adjacent surfaces of firestopping materials.

G. Fire Rated Surface:
1. Seal opening at floor, wall, partition, ceiling, and/or roof as follows:

a. Install sleeve through opening and extending beyond minimum of 1 inch on 
both sides of building element.

b. Size sleeve allowing minimum of 1 inch void between sleeve and building 
element.

c. Pack void with backing material.
d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet fire 

rating of structure penetrated.

H. Non-Rated Surfaces:
1. Seal opening through non-fire rated wall, partition, floor, ceiling, and/or roof opening as 

follows:
a. Install sleeve through opening and extending beyond minimum of 1 inch on 

both sides of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and building 

element.
2. Install escutcheons where piping penetrates non-fire rated surfaces in occupied spaces.
3. Exterior wall openings below grade:  Assemble rubber links of mechanical sealing 

device to size of piping and tighten in place, in accordance with manufacturer's 
instructions.
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4. Interior partitions:  Seal pipe penetrations air tight. Apply sealant to both sides of 
penetration to completely fill annular space between sleeve and conduit.

3.15 INSTALLATION � VIBRATION ISOLATION

A. Install isolation for motor driven equipment.

B. Install flexible pipe connectors on pipes connected to equipment supported by vibration isolation.  
Provide line size flexible connectors. 

C. Install flexible connectors at right angles to displacement.  Install one end immediately adjacent 
to isolated equipment and anchor other ends.  Install in horizontal plane unless indicated 
otherwise. 

D. Provide grooved piping systems with minimum of three flexible couplings instead of flexible 
connector supported by vibration isolation.

E. Adjust equipment level.

F. Install spring hangers without binding.

G. On closed spring isolators, adjust so side stabilizers are clear under normal operating conditions.

H. Prior to making piping connections to equipment with operating weights substantially different 
from installed weights, block up equipment with temporary shims to final height. When full load is 
applied, adjust isolators to load to allow shim removal.

I. Provide resiliently mounted equipment and piping with seismic snubbers. Provide each inertia 
base with minimum of four seismic snubbers located close to isolators. Snub equipment 
designated for post disaster use to 0.05 inch maximum clearance. Provide other snubbers with 
clearance between 0.15 inch and 0.25 inch.

J. Support piping connections to isolated equipment resiliently to nearest flexible pipe connector or 
as follows:
1. Up to 4 inch Diameter: First three points of support.
2. 5 to 8 inch Diameter: First four points of support.
3. 10 inch Diameter and Over: First six points of support.
4. Select three hangers closest to vibration source for minimum 1.0 inch static deflection or 

static deflection of isolated equipment. Select remaining isolators for minimum 1.0 inch 
static deflection or 1/2 static deflection of isolated equipment.

3.16 INSTALLATION � EXPANSION FITTINGS AND LOOPS 

A. Provide support and anchors for controlling contraction of piping.  Provide loops, pipe offsets, 
and swing joints, or expansion joints where required.

B. Install Work in accordance with ASME B31.9.

C. Rigidly anchor pipe to building structure.  Provide pipe guides to direct movement only along axis 
of pipe.  Erect piping so strain and weight is not on cast connections or apparatus.

D. Provide expansion loops as indicated in Drawings.
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3.17 INSTALLATION - IDENTIFICATION

A. Install identifying devices after completion of coverings and painting.

B. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive.

C. Install labels with sufficient adhesive for permanent adhesion and seal with clear lacquer. For 
unfinished canvas covering, apply paint primer before applying labels.

D. Identify nonpotable water outlets with plastic permanent mounted sign in uppercase lettering 
which reads, �CAUTION: NONPOTABLE WATER, DO NOT DRINK.�  Signage shall be black 
lettering on yellow background.

E. Nameplates:  Identify plumbing equipment (water heaters, pumps, heat transfer equipment, 
tanks, and water treatment devices) with plastic nameplates.
1. Identify in-line pumps and other small devices with name tags.
2. Identify control panels and major control components outside panels with plastic 

nameplates.
3. Identity description should be as numbered on drawings or plain English description. i.e. 

�WH-1� or �Rain Water Storage Tank�.
4. Label automatic controls, instruments, and relays. Key to control schematic.
5. Label wall controls and switches with associated equipment designation and control 

function, i.e. �DCP, Timer�.

F. Valve Tags: Identify valves in main and branch piping with tags.
1. Do not provide numbered tags.
2. Provide tags with plain English description of service and function.  i.e. �Domestic Hot 

Water, Kitchen�

G. Pipe Labels:  Identify piping, concealed or exposed, with plastic tape pipe markers.
1. Identify service, flow direction, and pressure.
2. Install in clear view and align with axis of piping.
3. Locate identification on straight runs including risers and drops with spacing not to 

exceed 20 feet.
4. Locate adjacent to each valve and tee, at each side of penetration of structure or 

enclosure, and at each obstruction.

H. Provide ceiling tacks to locate valves above T-bar type panel ceilings. Locate in corner of panel 
closest to equipment.

I. Equipment and Valve Tag Index:  Plain English designations so no chart or index is required.

3.18 PROTECTION OF FINISHED WORK

A. Protect adjacent surfaces from damage by firestoppping material installation.

3.19 SCHEDULES

A. Pipe Hanger Spacing

PIPE MATERIAL

MAXIMUM

HANGER SPACING

 (Feet)

HANGER ROD

DIAMETER

 (Inches)

ABS (All sizes)  4  3/8
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Aluminum (All sizes)  10  1/2

Cast Iron (All Sizes)  5  3/8

Cast Iron (All Sizes) with 10 foot length 
of pipe

 10  3/8

CPVC, 1 inch and smaller  3  1/2

CPVC, 1-1/4 inches and larger  4  1/2

Copper Tube, 1-1/4 inches and smaller  6  1/2

Copper Tube, 1-1/2 inches and larger  10  1/2

PVC (All Sizes)  4  3/8

Steel, 3 inches and smaller  6  1/2

Steel, 4 inches and larger  12  3/8

B. Pipe Isolation Schedule:

Pipe Size Inch Isolated Distance from Equipment

1  120 diameters

2  90 diameters

3  80 diameters

4  75 diameters



Kitsap County Human Services Department Pacific Building Conversion
Bid Set August 31, 2023

COMMON WORK RESULTS FOR PLUMBING 22 05 00 - 17

C. Equipment isolation schedule:

BASE ISOLATOR ISOLATED 
EQUIPMENT

TYPE THICKNESS TYPE DEFLECTION

Inline Pumps N/A N/A Braided Flex

Skid/Base Pumps Concrete 4� Braided Flex

Water Heater Copper Flex

END OF SECTION
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SECTION 22 07 00 - PLUMBING INSULATION

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Piping system insulation.
2. Equipment insulation.
3. Pipe insulation jackets.
4. Equipment insulation jackets.
5. Insulation accessories including vapor retarders and accessories.

1.2 QUALITY ASSURANCE

A. Provide insulation tested for maximum flame spread index of 25 and maximum smoke 
developed index of not exceeding 50 in accordance with ASTM E84.

B. All systems components subject to heat loss or gain, such as, piping, storage tanks, vessels, 
valves etc. shall be insulated to conform with the Washington State Energy Code (as 
minimum).

1.3 IDENTIFICATION

A. Insulation shall bear a manufacturer�s mark indicating the product R-value or K-value and 
thickness.  This mark shall be visible after installation and shall be repeated at an interval of 
no greater than 10 feet.

B. R-values shall be based on insulation at 75 F mean temperature difference.

C. For rigid or spray foam the aged R-value per inch shall be provided in submittals.

PART 2 PRODUCTS

2.1 GLASS FIBER, RIGID

A. Manufacturers:  Johns Manville Micro-Lok AP-T Plus or equal by Owens-Corning, Knauf, 
Manson or approved equal.

B. Insulation:  Rigid, noncombustible.  ASTM C547.
1. �K� factor: 0.23 at 75 degrees F.
2. Fiberglass or Earthwool with ECOSE
3. Maximum Service Temperature: 850 degrees F.
4. Maximum Moisture Absorption: 0.2 percent by volume.
5. Density: 3.0 lb/cu ft.

C. Vapor Retarder Jacket:  ASJ+ or Type I, reinforced facing, paintable.  Longitudinal acrylic 
adhesive closure system with factory supplied butt strips.  ASTM C1136. 

D. Rigid clamp/hanger insert: Preformed, incompressible (Calcium Silicate or similar), matching 
pipe size and insulation thickness.



Kitsap County Human Services Department Pacific Building Conversion
Bid Set August 31, 2023

PLUMBING INSULATION 22 07 00 - 2

2.2 GLASS FIBER, BLANKET

A. Manufacturers:  Johns Manville Micro-Flex or equal by Owens-Corning, Knauf, Manson or 
approved equal.

B. Insulation:  Semi-rigid, shot-free, continuous fiber, noncombustible.  ASTM C1393.
1. �K� factor:  0.24 at 75 degrees F.
2. Maximum Service Temperature:  850 degrees F.
3. Maximum Moisture Absorption:  0.2 percent by volume.
4. Density:  2.5 lb/cu ft.

C. Vapor Retarder Jacket:  Type I, reinforced facing, will accept paint.  Seal with pressure 
sensitive tape.  ASTM C1136. 

2.3 POLYOLEFIN INSULATION

A. Manufacturers:  IMCOA or similar.

B. Polyolefin or Polyethylene pipe insulation is NOT ACCEPTABLE for any application.

2.4 ELASTOMERIC CELLULAR FOAM

A. Manufacturers:  Armacell AP/Armaflex, Aeroflex Aerocel or approved equal.

B. Preformed flexible, closed-cell, elastomeric thermal insulation:  Type I, Tubular form, self-seal 
or continuous, 25/50-rated, CFC free, low VOC, 'K' factor: 0.27 at 75 degrees F.  ASTM C534.

C. Rigid clamp/hanger insert: Armacell Armafix, polyurethane insert and aluminum jacket, single 
piece with self-adhering closure.

2.5 PIPE INSULATION AND EQUIPMENT JACKETS

A. PVC Plastic Pipe Jacket:
1. Product Description:  One piece molded type fitting covers and sheet material, off-

white color.  ASTM D1784.
2. Thickness:  15 mil indoor, 30 mil outdoor.
3. Connections:  Brush on welding adhesive.

B. Canvas Equipment Jacket:
1. Fabric:  6 oz/sq yd, plain weave cotton.
2. Composite of insulation, jacket and laces.

C. Aluminum Pipe Jacket:
1. Thickness:  0.016 inch thick sheet.  ASTM B209.
2. Finish:  Embossed
3. Joining:  Longitudinal slip joints and 2 inch laps.
4. Fittings:  0.016 inch thick die shaped fitting covers with factory attached protective 

liner.
5. Metal Jacket Bands:  3/8 inch wide; 0.015 inch thick aluminum.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify piping and equipment has been tested before applying insulation materials.
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B. Verify surfaces are clean and dry, with foreign material removed.

3.2 INSTALLATION

A. Apply insulation when building is thoroughly dry to prevent shrinkage.

B. Exposed Piping:  Locate insulation and cover seams in least visible locations.

C. Insulate entire piping system including fittings, valves, unions, flanges, strainers, flexible 
connections, pump fittings, connections to equipment and expansion joints.  Use canvas 
jackets for valves and other irregular shapes.

D. Insulate flanges and unions with removable sections and jackets.

E. Piping Inserts and Shields:
1. Insulation shall be continuous through supports and hangers with incompressible 

inserts and shields. Do not directly clamp/support pipe scheduled to be insulated.
2. Shields:  Galvanized steel saddle between pipe clevis hangers or pipe rollers and 

insulation. Minimum 6 inches long, of contour matching adjoining insulation; may be 
factory fabricated.

3. Inserts:  Between pipe clamps, hangers or rollers and piping.
4. Insert material:  Compression resistant insulating material suitable for insulation type 

and planned temperature range and service.
5. Glue insulation to both sides of insert.
6. Shields without inserts may be used at clevis hangers on refrigerant piping 5/8� and 

smaller with continuous insulation.

F. Continue insulation through penetrations of building assemblies or portions of assemblies 
having fire resistance rating of one hour or less. Provide intumescent firestopping when 
continuing insulation through assembly. Finish at supports, protrusions, and interruptions.

G. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces:  Finish with PVC jacket 
and fitting covers.

H. Exterior Piping Applications:  Use only elastomeric closed-cell foam insulation. Insulate 
fittings, joints, and valves with insulation of like material and thickness as adjoining pipe, and 
finish with sealant.  Cover with aluminum jacket with seams located at 3 or 9 o�clock position 
on side of horizontal piping with overlap facing down to shed water or on bottom side of 
horizontal equipment.

I. Exterior Piping Applications:  Provide continuous heat trace of piping, joints and valves.

J. Exposed Equipment:  Locate insulation and cover seams in least visible locations.

K. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten 
insulation to equipment with studs, pins, clips, adhesive, wires, or bands.

L. Fill joints, cracks, seams, and depressions with bedding compound to form smooth surface.  
On cold equipment, use vapor retarder cement.

M. Finish insulation at supports, protrusions, and interruptions.

N. Nameplates and ASME Stamps:  Bevel and seal insulation around; do not insulate over.

O. Equipment Requiring Access for Maintenance, Repair, or Cleaning:  Install insulation for easy 
removal and replacement without damage.
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3.3 SCHEDULES

A. Piping:  Provide on piping as listed below.  Exception:  In residential units only, the water 
piping downstream of the submeters can be insulated per the minimum Washington State 
Energy Code requirements.

PIPE SIZE

Service
Insulation 

Type
<1�

1" to
 1-1/4�

1-1/2" to
 4"

4" to
8�

Domestic Cold 
Water

Glass Fiber 
RIGID

1/2" 1/2" 1/2" 1/2"

Domestic Hot Water 
Supply

Glass Fiber 
RIGID

1" 1" 1-1/2" 1-1/2"

Domestic Hot Water 
Recirc.

Glass Fiber 
RIGID

1" 1" 1-1/2" 1-1/2"

Tempered Hot 
Water

Glass Fiber 
RIGID

1" 1" 1-1/2" 1-1/2"

Domestic water 
H/C/R/T outside 

conditioned space

Glass Fiber 
RIGID

1-1/2� 1-1/2� 2� 2�

Condensate Drains
RIGID / 
FOAM

1/2" 1/2" 1/2" 1/2"

Roof Drain & 
Overflow Bowls

in conditioned area

Glass Fiber 
RIGID

1/2" 1/2" 1/2" 1/2"

Rainleader & 
Overflow Piping in 
conditioned area

Glass Fiber 
RIGID

1/2" 1/2" 1/2" 1/2"

1. Do not insulate direct burial rain leader.
2. Do not insulate direct burial cold water.
3. For all exterior piping applications use only Elastomeric Cellular Foam with Aluminum 

jacket.
4. For all below grade piping application use only insulation specifically engineered for 

application. (Closed Cell Polyurethane System)

B. Equipment:  Provide on equipment as listed below.

Service
Insulation 

Type
Thickness Jacket

Hot Water Storage 
Tank

Glass Fiber 
BLANKET

4"
Reinforced White-

Kraft Paper

Expansion Tank
Glass Fiber 
BLANKET

2�
Reinforced White-

Kraft Paper

Valves, strainers, 
and other domestic 
piping accessories

Glass Fiber 
BLANKET /

Cellular FOAM
Per pipe schedule

Canvas bag with 
wire ties.

END OF SECTION
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SECTION 22 11 00 - FACILITY WATER DISTRIBUTION

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Domestic water piping.
2. Piping Accessories.
3. Circuit balancing valve.
4. Reduce pressure backflow assembly.
5. Thermostatic mixing valves.

1.2 SCOPE

A. This section includes hot and cold water supply, equipment and accessories.

B. This section includes domestic hot and/or cold water consumption metering with data collection and 
billing software.

1.3 GENERAL REQUIREMENTS

A. Comply with Federal "Reduction of Lead in Drinking Water Act" � 2011.  Pipes, pipe fittings, 
plumbing fittings and fixtures shall be "Lead Free" meaning not more than a weighted average of 
0.25% lead in wetted surfaces.

1.4 SITE MAINS

A. Provide connections to Site water mains as indicated on drawings.

1.5 QUALITY ASSURANCE

A. The grooved coupling manufacturer�s factory trained representative shall provide on-site training for 
contractor�s field personnel in the use of grooving tools and installation of grooved joint products. 
The representative shall periodically visit the jobsite and review installation. (A distributor�s 
representative is not considered qualified to conduct the training or jobsite visit(s).)

B. The mechanical press fitting manufacturer�s factory trained representative shall provide on-site 
training for contractor�s field personnel in the use of press fittings and crimping tools. The 
representative shall periodically visit the jobsite and review installation. (A distributor�s 
representative is not considered qualified to conduct the training or jobsite visit(s).)

PART 2 PRODUCTS

2.1 DOMESTIC WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Copper Tubing:  Type K hard drawn or annealed.  ASTM B88.
1. Fittings: ASME B16.22, ASTM B75, wrought copper.
2. Joints:  Brazed

a. Copper to copper:  Silver/phosphorus/copper alloy (15 percent silver).  AWS A5.8 
BCuP-5.

b. Copper to brass or steel:  AWS Bag-5 Silver (45 percent silver)
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2.2 DOMESTIC WATER PIPING, ABOVE GRADE

A. Copper Tubing:  Type L hard drawn seamless.  ASTM B88.
1. Fittings:

a. Wrought copper and bronze.  ASME B16.22, ASTM B75.
b. Copper press with EPDM O-ring, ASME B16.22, 200 psi.

2. Joints:
a. Solder, lead free, 95-5 tin-antimony, or tin and silver.  ASTM B32.
b. Press connection, Viega ProPress or approved equal.

B. Copper Tubing:  Type L hard drawn, rolled grooved ends.  ASTM B88.
1. Copper Grooved-End Fittings: ASME B75 copper tube or bronze ASTM B584 bronze 

castings, with copper tube dimensioned grooved ends (flaring of tube and fitting ends to 
IPS dimensions is not permitted).

2. Joints: Grooved mechanical couplings meeting ASTM F1476. Victaulic or approved equal.
a. Housing Clamps: ASTM A395 and ASTM A536 ductile iron cast with offsetting, 

angle-pattern bolt pads, copper-colored enamel coated, compatible with copper 
tubing sizes, to engage and lock designed to permit some angular deflection, 
contraction, and expansion.

b. Gasket: Grade �EHP� EPDM.
c. Accessories: Steel bolts, nuts, and washers.
d. Design:  �Installation Ready� designed for direct �stab� installation onto roll 

grooved copper tube without prior field disassembly and no loose parts.  Victaulic 
Style 607 QuickVic�. 

C. CPVC Pipe (2" and larger): Schedule 80 CPVC, Charlotte Corzan or approved equal.  ASTM 
D1784, ASTM F441, NSF 61.
1. Fittings:  Schedule 80 CPVC.  ASTM F439, NSF 61.
2. Joints:  Solvent weld with ASTM F493 two-step solvent cement with primer.

D. Domestic PEX Pipe: See Section 22 11 16.

2.3 TRAP PRIMER PIPING

A. Copper Tubing:  ½� Type L soft annealed seamless, ASTM B88
1. Fittings: Flared compression.

B. PEX: ½� Uponor, Viega or approved equal
1. PEX-a (Engel-Method Crosslinked Polyethylene) Piping: NSF 61, ASTM F 876 and F877.

2.4 PRESSURE GAUGES

A. Manufacturers:  Marsh, Trerice, Weiss or approved equal.

B. Gauge:  Rotary stainless steel movement, 316 stainless steel socket, front calibration adjustment, 
black scale on white background.  ASME B40.1.  Trerice 700.
1. Case:  304 stainless steel
2. Bourdon Tube and wetted parts:  316 stainless steel.
3. Dial Size:  4  inch diameter within 7' of floor, 6 inch diameter over 7'.
4. Mid-Scale Accuracy:  1/2 percent.
5. Scale:  PSI.
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2.5 PRESSURE GAUGE TAPS

A. Needle Valve:  316 stainless steel, 1/4 inch NPT for minimum 300 psi. Trerice 735.

B. Pulsation Damper:  316 stainless steel, 1/4 inch NPT connections.  Trerice 870

C. Pressure Snubber:   316 stainless steel, 1/4 inch NPT connections.  Trerice 872

D. Siphon:  316 stainless steel, 1/4 inch NPT angle or straight pattern.  Trerice 885.

2.6 STEM TYPE THERMOMETERS

A. Manufacturers:  Marsh, Trerice, Weiss or approved equal.

B. Thermometer:  Blue appearing organic, lens front tube, cast aluminum case with epoxy finish, 
adjustable angle.  ASTM E1.  Trerice AX/BX.
1. Size:  7-inch scale within 7' of floor, 9-inch scale mounted over 7'.
2. Window:  Clear.
3. Stem:  304SS, 3/4 inch NPT.
4. Accuracy:  2 percent.
5. Calibration:  Degrees F.

2.7 AUTOMATIC FLOW BALANCING VALVE

A. Manufacturers:  Caleffi 127, Nibco Flo-Boss or approved equal.

B. Construction:  Low-lead brass body, anti-scale polymer flow cartridge, stainless steel spring, EPDM 
seals.  200 psi max working pressure. 200 F max temperature.

C. Control: Working pressure ranges 2-14 psid or 2-32 psid for flows from 0.5 gpm to 5 gpm.

2.8 STRAINERS

A. Manufacturers: Apollo/Conbraco, Metraflex, Titan, Nibco or approved equal.

B. 4 inch and Smaller:  Threaded or Solder, 400 PSI CWP, lead-free bronze body, Y-pattern with 20 
mesh stainless steel perforated screen.  Apollo 59LF.

C. 5 inch and Larger:  Flanged, 200 psi CWP, iron body, epoxy coated, Y-pattern with 3/64 inch 
stainless steel perforated screen. Apollo 125YF

2.9 REDUCED PRESSURE BACKFLOW PREVENTERS (RPBA)

A. Manufacturers:  Watts or equal by Apollo/Conbraco, Wilkens or approved equal.  Must be listed as 
acceptable by the State of Washington Cross Connection Manual.

B. 2-1/2 inches and Larger:  Lead- Free. Comply with ASSE 1013.  300 stainless steel body with 
internal pressure differential air-in/water-out relief valve located between two positive seating 
captured spring check valves, epoxy coated inlet Y-strainer, inlet and outlet epoxy coated gate 
valves, ball valve test cocks, stainless steel internal parts, replaceable stainless steel seats, air gap 
drain fitting, 175 psi working pressure, 33-110 F operating temperature range. Watts model 994.

2.10 WATER HAMMER ARRESTORS

A. Manufacturers:  Wade, PPP or approved equal.
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B. ASSE 1010; stainless steel or copper construction, pre-charged, bellows or piston type sized in 
accordance with PDI WH-201.

2.11 THERMOSTATIC MIXING VALVE (ELECTRONIC)

A. Manufacturers:  Heat-Timer ETV Platinum Plus, equal by Leonard or approved equal.

B. The control shall operate on 120VAC. The control shall be pre-engineered and programmed for the 
direct valve actuator operation in a domestic hot water heating system. It shall incorporate the 
following components:

C. Control: A microprocessor Electronic Tempering Valve control with PID-type logic, built-in 
transformer, digital display of temperature and set point, and LED indicator. It shall be capable of 
controlling a set point range from 40°F to 200°F. It shall display the valve opening percentage to 
match actuator percent. The control shall maintain set point temperature within ±2°during a 
domestic draw of 0.5 gpm to full flow capacity in accordance with ASSE 1017.

D. Actuator: An actuator/Motor and linkage capable of traveling the complete valve stroke from fully 
OPEN to fully CLOSE in less than 20 seconds. It shall calibrate to the actual valve stroke. The 
actuator is also capable of operating in the reverse direction, allowing the interchangeability of the 
HOT and COLD connections to the valve body.

E. Stainless Steel Valve: An NPT threaded 3-way mixing valve with 304 stainless steel body and trim. 
The maximum operating temperature of the valve shall be 300°F (149°C) with a maximum working 
pressure of 225 psi.

F. Sensor: Temperature sensor of the thermistor type that can measure from -30°F to 250°F.

G. Features:
1. The control shall modulate the mixing valve to match the set point.
2. Setpoint: The control shall offer the user the ability to adjust the setpoint using a menu 

option and it shall display the setpoint at all times on the default screen.
3. Modes of Operation: The control shall operate as an electronic tempering valve with high 

temp alarm/safeguard.
4. Schedules: The control shall offer the user the ability to set a schedule where the control 

overrides the setpoint and sets an absolute water temperature. The control shall offer 
schedules for each day, every day, weekdays only, and weekends only. Up to four periods 
can be configured per day.

5. Flow Switch: The control shall offer an input that can accept a dry-contact flow switch to 
detect when no water flow is detected.

6. Auto Calibration: After initial startup calibration, the actuator/motor shall automatically 
calibrate itself to the valve attached.

7. Multiple Actuator Connection: The control shall be capable of operating multiple valves 
piped in parallel with a single 0�10Vdc output signal.

8. Display: The control shall have an alphanumeric display. All control operation information 
shall be available for display.

9. Memory and Backup: The control shall store all configuration and settings on EEPROM. In 
case of power failure, the control shall be able to retrieve all of its latest settings when 
power is restored.

10. Sensor Inputs: The control shall be capable of supporting three standard sensor inputs. 
The sensor inputs shall be of the thermistor type. Thermistor operating temperature range 
shall be -30°F to 250°F. Should the sensor show a fault condition, the control shall 
automatically close the hot port of the valve until the 
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situation is rectified. The sensors shall monitor inlet CW, HW and outlet mixed water 
temperatures.  Locate the CW and HW inlet sensors at least 6 feet from the valve.  The 
CW sensor shall also be downstream of the HWC connection.  Locate the mixing outlet 
sensor between 1 and 3 feet from the valve.

11. Alarm / Safeguard Option: The control shall have a manual reset button that will exit the 
control from its alarm status. The reset function shall only work when the temperature has 
dropped below the alarm setpoint. The control will turn on an alarm indicator and energize 
both alarm relays for optional external alarms. When the alarm is corrected the control is 
reset.

12. Power Failure:  The control shall automatically shut off the flow of hot water in the event of 
a power failure.

2.12 THERMOSTATIC MIXING VALVES

A. Manufacturers:  Symmons, Lawler, Powers, Acorn or approved equal.

B. Valve:  Lead-Free cast brass body with [rough bronze] [chrome] finish, liquid filled thermal motor 
with bellows, stainless steel piston, integral temperature adjustment control.

C. Assembly:  Valve and piping assembly with wall mounting bracket, pipe unions, check valve and 
strainer stop inlets, outlet dial thermometer, outlet ball valve. Factory assembled and tested. 
Certified to ASSE 1017 standard.

2.13 TEMPERING VALVE (PUBLIC LAV)

A. Manufacturers:  Symmons, Leonard, Powers, Acorn or approved equal.

B. General:  Lead-Free brass and bronze body with brass and stainless steel flow control components 
with check stops, vandal resistant lockable handle, rough [bronze] [chrome] finish. Certified to 
ASSE 1070 standard.

PART 3 EXECUTION

3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs.  Bevel or groove plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with groove couplings, flanges or unions.

D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or caps.

3.2 INSTALLATION - BURIED PIPING SYSTEMS

A. Verify connection to existing piping system size, location, and invert are as indicated on Drawings.

B. Provide connections to site mains as indicated on drawings.

C. Grade piping at 1/4� per foot where possible, but in no case less than 1/8� per foot.  Install all main 
vertical soil and waste stacks with provisions for expansion and extend full size to roof line as 
vents.
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D. Backfill trenching with pea-gravel if available at site for other purposes.  If pea-gravel is unavailable, 
native soil may be used for backfill if all the following conditions are met.
1. All broken concrete and sharp stones (+1� dia.) to be removed from backfill soil.
2. All large stones (3� dia. or bigger) to be removed from backfill soil.
3. Piping shall be bedded on min. 2� thickness of replaced �rock free� soil and then checked 

for grade.

E. Establish elevations of buried piping with not less than 3 ft of cover.

F. Establish minimum separation from other services piping in accordance with Code.

G. Route pipe in straight line.

H. Install pipe to allow for expansion and contraction without stressing pipe or joints.

I. Install plastic ribbon tape continuous over top of pipe.

J. Install trace wire continuous over top of pipe.

3.3 INSTALLATION - ABOVE GROUND PIPING

A. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to walls.

B. Install piping to maintain headroom without interfering with use of space or taking more space than 
necessary.

C. Group piping whenever practical at common elevations.

D. Install piping on interior side of building insulation.

E. Provide heat tape for all piping in unheated areas.

F. Sleeve pipe passing through partitions, walls and floors.

G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.

H. Protection: Where piping, other than cast iron or steel, is installed in a concealed location through 
holes or notches in framing (i.e. studs, joists, rafters, etc.), less than 1-1/2 from framing edge, 
provide shield plates.  Shield plates shall be 16 gauge steel and cover the piping area within 
framing plus 2� on each side along framing.

I. Provide clearance in hangers and from structure and other equipment for installation of insulation 
and access to valves and fittings. Refer to Section 22 07 00.

J. Grooved Joints:  Install in accordance with the manufacturer's (Victaulic) guidelines and 
recommendations.  The gasket style and elastomeric material (grade) shall be verified as suitable 
for the intended service as specified.  Grooved end shall be clean and free from indentations, 
projections, and roll marks in the area from pipe end to groove for proper gasket sealing.  A factory-
trained field representative shall provide on-site training for contractor's field personnel in the 
proper use of grooving tools and installation of grooved piping products.  Factory-trained 
representative shall periodically review the product installation.  Contractor shall remove and 
replace any improperly installed products.

K. Provide access panel where valves and fittings are not accessible.
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L. Install non-conducting dielectric connections wherever jointing dissimilar metals.

M. Slope piping and arrange systems to drain at low points.  Provide hose bibb if low point is not at a 
plumbing fixture.

N. Protect piping systems from entry of foreign materials by temporary covers, completing sections of 
the Work, and isolating parts of completed system.

O. Insulate piping. Refer to Section 22 07 00.

P. Install pipe identification in accordance with Section 22 05 00.

3.4 INSTALLATION - DOMESTIC WATER PIPING SYSTEMS

A. Install domestic water piping system in accordance with ASME B31.9.

B. Grade piping to drain at low points. Provide hose bibb if low point is not at plumbing fixture.

C. Install water piping on interior side of building insulation.  Provide heat tape for all piping in 
unheated areas.

D. Install water hammer arrestors on hot and cold water of each fixture group (e.g.: one arrestor may 
serve each service to a toilet). Select unit sizes and install in accord with PDI Standard WH-201.

3.5 VALVES

A. Use ball valves for up to 4� piping.  Gate valves are not approved for use up to 4� piping.  Gate 
valves are for 6� piping and larger only.

B. Gate valves which are part of a valve assembly are acceptable.

3.6 INSTALLATION - THERMOMETERS AND GAUGES

A. Install pressure gauges on each side of domestic water service assembly (i.e double check, PRV, 
etc.).

B. Install one pressure gauge for each pump, locate taps before strainers and on suction and 
discharge of pump; pipe to gauge.

C. Install gauge taps in piping.

D. Install pressure gauges with pulsation dampers.  Provide needle valve or ball valve to isolate each 
gauge.

E. Install thermometers in piping systems in sockets in short couplings. Enlarge pipes smaller than 2-
1/2 inches for installation of thermometer sockets. Allow clearance from insulation.

F. Provide instruments with scale ranges selected according to service with largest appropriate scale.

G. Install gauges and thermometers in locations where they are easily read from normal operating 
level. Install vertical to 45 degrees off vertical.
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H. Adjust gauges and thermometers to final angle, clean windows and lenses, and calibrate to zero.

3.7 INSTALLATION - SERVICE CONNECTIONS

A. Provide new water service complete with approved double check back-flow preventer, pressure 
reducing valve, by-pass valves, pressure gauges and strainer.

B. Provide sleeve in wall for service main and support at wall with reinforced-concrete bridge. Caulk 
enlarged sleeve and make watertight with pliable material. Anchor service main inside to concrete 
wall.

C. Provide 18 gauge galvanized sheet metal sleeve around service main to 6 inch above floor and 6 
feet minimum below grade. Size for minimum of 2 inches of loose batt insulation stuffing.

3.8 FIELD QUALITY CONTROL

A. Test domestic water piping system at 100 psig minimum for a period of not less than 4 hours.

3.9 CLEANING

A. Flush system with water for minimum of 60 minutes to remove all dirt and foreign materials.  Use 
minimum of 80 psi flushing pressure.

B. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to obtain 
residual from 50 to 80 mg/L.

C. Bleed water from outlets to obtain distribution and test for disinfectant residual at a minimum of 15 
percent of outlets.

D. Maintain disinfectant in system for 24 hours.

E. Flush disinfectant from system until residual concentration is equal to incoming water or 1.0 mg/L.

END OF SECTION
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SECTION 22 13 00 - FACILITY SANITARY SEWERAGE

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Sanitary sewer piping, buried within 5 feet of building.
2. Sanitary sewer piping, above grade.
3. Condensate drains
4. Floor drains.
5. Trench drains.
6. Floor sinks.
7. Cleanouts.
8. Interceptors.
9. Sewage ejectors.

PART 2 PRODUCTS

2.1 SANITARY SEWER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe & Fittings:  ASTM A888, CISPI 301, hub-less. Made in USA by AB&I, Charlotte 
or Tyler marked with collective trademark of the Cast Iron Soil Pipe Institute (CISPI) and listed 
by NSF International.
1. Fittings:  ASME B16.45 or ASSE 1043, long pattern cast iron, hubless.
2. Joints:  Heavy-Duty, Shielded, Stainless-Steel coupling with all type 304 stainless 

steel shield and band assembly, 80 in/lbs worm drive. ASTM C-564 Neoprene gasket. 
CISPI 310 and certified by NSF international. Minimum 4 clamps up to 4�, 6 clamps for 
5� and larger.  Husky SD (Super-Duty) 4000, Clamp-All 125, Ideal Tridon Super 
Heavy-Duty, Mifab QXHUB Heavy Duty or approved equal.

B. ABS Pipe:  Schedule 40, ABS material, DWV, Cellular Core, bell and spigot style solvent 
sealed ends.  NSF Standard 14, ASTM F628, ASTM D3965.
1. Fittings: ABS, DWV, ASTM D2661.
2. Joints:  Solvent weld.  ASTM D2235.

C. PVC Pipe:  Schedule 40 solid wall PVC, bell and spigot solvent sealed ends.  NSF Standard 
14, ASTM D1785, ASTM D1784.
1. Fittings:  Schedule 40, PVC, ASTM D2665.
2. Joints:  Solvent weld with ASTM D2564 solvent cement.

2.2 SANITARY SEWER PIPING, ABOVE GRADE

A. Cast Iron Pipe & Fittings: ASTM A888, CISPI 301, hub-less. Made in USA by AB&I, Charlotte 
or Tyler marked with collective trademark of the Cast Iron Soil Pipe Institute (CISPI) and listed 
by NSF International.
1. Fittings:  ASME B16.45 or ASSE 1043, long pattern cast iron, hubless.
2. Joints:  Heavy-Duty, Shielded, Stainless-Steel coupling with all type 304 stainless 

steel shield and band assembly, 80 in/lbs worm drive. ASTM C-564 Neoprene gasket. 
CISPI 310 and certified by NSF international. Minimum 4 clamps up to 4�, 6 clamps for 
5� and larger.  Husky SD (Super-Duty) 4000, Clamp-All 125, Ideal Tridon Super 
Heavy-Duty, Mifab QXHUB Heavy Duty or approved equal.

3. Joints:  Standard-Duty, Shielded, Stainless-Steel coupling with all type 304 stainless 
steel shield and band assembly. ASTM C-564 Neoprene gasket. CISPI 
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310 and certified by NSF international.  Husky HD 2000, Clamp-All 80, Mission 
Heavyweight, Ideal Tridon Heavy-Duty �HD� Yellow or approved equal.

B. Copper Tube (Use only for short piping sections where dimensional constraints require thin 
wall pipe):  ASTM B306 DWV.
1. Fittings:  Long Pattern, ASME B16.23, cast bronze, or ASME B16.29, wrought copper.
2. Joints:  Solder, lead free, ASTM B32, 95-5 tin-antimony, or tin and silver.

C. [VENT ONLY]  ABS Pipe:  Schedule 40, ABS, DWV, Cellular Core, bell and spigot style 
solvent sealed ends (If approved by local authorities).  NSF Standard 14, ASTM F628, ASTM 
D3965. Not for use in air plenum.
1. Fittings:  ABS, DWV, ASTM D2661.
2. Joints:  Solvent weld.  ASTM D2235.

D. [VENT ONLY]  PVC Pipe:  Schedule 40 solid wall PVC, bell and spigot solvent sealed ends (If 
approved by local authorities).  NSF Standard 14, ASTM D1785, ASTM D1784. Not for use in 
air plenum.
1. Fittings: Schedule 40, PVC, ASTM D2665.
2. Joints: Solvent weld with ASTM D2564 solvent cement.

2.3 SANITARY SEWER PIPING, FORCE MAIN

A. Steel Pipe:  Schedule 40, galvanized.  ASTM A53.
1. Fittings:  Steel, grooved, hot dipped galvanized.
2. Joints:  Mechanical Coupling, hot dipped galvanized, elastomeric sealing gasket, steel 

bolts and washers.  Victaulic or approved equal.

B. PVC Pipe:  Schedule 40 solid wall PVC, ASTM D1785, ASTM D1784.
1. Fittings:  Schedule 40, PVC, ASTM D2665.
2. Joints:  Solvent weld with ASTM D2564 solvent cement.

2.4 NO-HUB TRANSITION COUPLING FOR JOINING CAST IRON AND PVC PIPE

A. Coupling shall be Tested and Certified to ASTM C 1460 and be constructed with type 304 
stainless steel shield, thickness 0.015, gasket material to meet ASTM C564, 1-1/2" - 4" will be 
3" wide with four (4) 304 stainless steel bands and 6" - 10" will be 4" wide with six (6) 304 
stainless steel bands and 3/8" 305 stainless steel hex head screws torqued to 80 inch pounds. 
Husky SD 4000 PVC x CI or approved equal.

2.5 EQUIPMENT DRAINS (CONDENSATE)

A. CPVC Pipe:  Schedule 40.  ASTM D2846.  Not for use in air plenum.
1. Fittings:  Schedule 40 CPVC.  ASTM D2846.
2. Joints:  Solvent weld with ASTM F493 solvent cement.  ASTM D2846.

2.6 FLOOR DRAINS

A. Manufacturers:  Zurn, Josam, J.R. Smith, Wade or approved equal.

B. General Service:  Cast iron body, membrane clamp, adjustable collar, polished nickel bronze 
strainer, trap primer connection.  Provide funnel where scheduled.

2.7 TRENCH DRAIN

A. Manufacturers:  Zurn, J.R. Smith, Aco or approved equal.
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B. 6� wide, sloped modular channel sections with interlocking end and radiused bottom, HDPE, 
extra heavy duty frame with anchor studs and grate lockdown, ductile iron cast bar grate with 
H-20 rating.

2.8 FLOOR SINKS

A. Manufacturers:  Zurn, Josam, J.R. Smith, Wade or approved equal.

B. Cast iron body with white acid resisting porcelain enamel coating on body and grate, sump 
dome strainer, trap primer connection.

2.9 CLEANOUTS

A. Manufacturers:  Zurn, J.R. Smith, Josam, Wade or approved equal.

B. Exterior or interior vehicle areas:  Heavy-Duty round coated cast iron body and cover with 
bronze plug.

C. Exterior Surfaced Areas: Round cast nickel bronze access frame with bronze gasket threaded 
plug and non-skid cover.

D. Exterior Unsurfaced Areas: Line type with lacquered cast iron body and bronze gasket 
threaded plug.

E. Interior Finished Floor Areas: Type of ferrule, top and cover as required for the type of floor 
construction, finish surface and traffic conditions. Cleanout construction material to match 
waste piping with anchor flange, threaded top assembly, and round scored cover with gasket in 
service areas and round depressed cover with gasket to accept floor finish in finished floor 
areas.  For carpet provide marker.  For cast iron construction provide bronze gasket threaded 
plug.

F. Interior Finished Wall Areas: Cleanout construction material to match waste piping, line type 
with round gasket threaded plug, and round stainless steel access cover secured with machine 
screw.  For cast iron construction provide bronze gasket threaded plug.

G. Interior Unfinished Accessible Areas: Threaded type. Provide bolted stack cleanouts on vertical 
waste stacks.

2.10 HAND HOLE ACCESS VAULT

A. Manufacturers:  Utility Vault or approved equal.

B. Construction:  Minimum 2� W x 3� L pre-cast concrete vault with side knockouts, galvanized 
diamond plate cover w/locking latch.  Provide risers as required to meet grade.

2.11 FLASHING AND COUNTERFLASHING

A. 3lb. lead soldered joints and seams, 24 x 24 base pad and counterflashed into pipe.

2.12 TRAP PRIMER

A. Manufacturers:  PPP, Wade, J.R. Smith, Josam, Watts, Zurn or approved equal.

B. Construction:  Automatic, bronze body, integral vacuum breaker.
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C. See 221100 for trap primer piping.

2.13 TRAP PRIMER TAIL PIECE

A. Manufacturers:  PPP or approved equal.

B. Construction:  1-1/2� tail piece trap primer assembly with ½� stainless steel flexible priming 
water line and chrome plated escutcheon.

C. See 221100 for trap primer piping.

2.14 AIR GAP FITTING

A. Manufacturers:  Zurn Z-1025 or equal by J.R. Smith or approved equal.

B. Construction:  Inline, fixed air gap, coated cast iron.

2.15 SUMPS

A. Manufacturers:  B&G, Weil, or approved equal.

B. Sump: Precast concrete or glass fiber reinforced with required openings and drainage fittings.

C. Cover:  3/8 inch thick checkered steel plate with gasket seal frames and anchor bolts.

2.16 GREASE INTERCEPTORS

A. Manufacturers:  Schier or approved equal

B. Construction:  Made in USA
1. Material:  Seamless, rotationally-molded, High Density Polyethylene with minimum 

3/8� uniform wall thickness.
2. Rough in:  Below grade, provide risers for cover to meet grade.
3. Certified by NSF and listed by IAPMO to ASME A112.14.3 - Grease Interceptors 

standards, PDI rated at 100 ppm.

C. Cover:  Water and gas-tight cover with minimum H20 load capacity.

D. Accessories:
1. Adjustable riser system for extension to grade
2. Anchor kit (on required for high water table)

2.17 SEWAGE EJECTION PUMP

A. Manufacturers:  Weil or approved equal.  Explosion proof pumps and controls..

B. Type:  Vertical centrifugal, direct connected, duplex arrangement.

C. Casing:  Cast iron volute with radial clearance around impeller, slide away couplings.

D. Impeller:  Bronze, open non-clog, keyed to stainless steel shaft.

E. Support:  Cast iron pedestal motor support on steel floor plate with gas tight gaskets.
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F. Bearings:  Forced grease lubricated bronze sleeve spaced maximum 48 inches and grease 
lubricated ball thrust at floor plate.

G. Drive:  Flexible coupling to vertical, solid shaft ball bearing electric motor.

H. Sump: Steel cover plate with inspection opening and cover, and alarm fittings.

I. Controls (Duplex): Float operated mechanical alternator with float rod, stops, and corrosion 
resistant float to alternate operation of pumps. Cut-in second pump on rising level or lead pump 
failure. Furnish separate pressure switch high level alarm with transformer, alarm bell, and 
standpipe, and extra set of wired terminals for remote alarm circuit and emergency float switch 
with float rod, stops, and corrosion resistant float to operate both pumps on failure of alternator.

PART 3 EXECUTION

3.1 PREPARATION

A. Remove scale and dirt, on inside and outside, before assembly.

B. Prepare piping connections to equipment with flanges or unions.

C. Verify and provide required extensions, clamps and drain styles to match floor construction and 
finish.

3.2 INSTALLATION

A. Coordinate location of floor drains in mechanical spaces with mechanical contractor equipment 
layout.

B. Protect floor drain strainer during construction.

C. Traps:
1. Install trap seal maintenance devices only where called for on plans or approved by 

engineer; at all other drain locations provide automatic trap primers.
2. Install automatic trap primers throughout at site drains and floor drains except those 

located in showers or provided with trap seal maintenance devices.
3. Provide access panels for automatic trap primers.
4. Adjust automatic trap primer pressure setting for proper operation.

D. Align square floor drains with floor tiles or parallel with walls.

E. Install interceptors with top flush with adjacent surface or grade.  Provide quantity and size of 
vents as indicated in manufacturer�s literature.  Terminate vents minimum 10 feet above grade 
or through roof at a location determined by the architect.

3.3 CONDENSATE PIPING

A. Provide condensate piping for air-conditioning and high-efficiency gas fired equipment.  
Coordinate quantity required with mechanical contractor.  Provide minimum 3� deep p-trap at 
equipment.

B. Determine best routing to nearest indirect waste using minimum 3/4� piping with minimum 1/8� 
per foot slope.  Acceptable indirect waste locations are service sink, laundry sink, floor drain or 
air gap fitting into waste pipe.  Provide open drain box or access panel for 
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air gap fitting as approved by local authority.  Discharge onto roof or at grade is acceptable if 
allowed by local code, provide splash block.

C. If proper slope cannot be achieved advise Mechanical Contractor to provide condensate pump.

3.4 INSTALLATION - BURIED PIPING SYSTEMS

A. Verify connection to existing piping system size, location, and invert are as indicated on 
Drawings.

B. Provide connections to site mains as indicated on drawings.

C. Grade piping at 1/4� per foot where possible, but in no case less than 1/8� per foot.  Install all 
main vertical soil and waste stacks with provisions for expansion and extend full size to roof 
line as vents.

D. Install buried ABS piping per ASTM D2321 and ASTM F1668.

E. Backfill trenching with pea-gravel if available at site for other purposes.  If pea-gravel is 
unavailable, native soil may be used for backfill if all the following conditions are met.
1. All broken concrete and sharp stones (+1� dia.) to be removed from backfill soil.
2. All large stones (3� dia. or bigger) to be removed from backfill soil.
3. Piping shall be bedded on min. 2� thickness of replaced �rock free� soil and then 

checked for grade.

F. Establish elevations of buried piping with not less than 3 ft of cover.

G. Establish minimum separation from other services piping in accordance with Code.

H. Provide piping layout to satisfy the UPC requirements for suds relief.

I. Route pipe in straight line.

J. Install pipe to allow for expansion and contraction without stressing pipe or joints.

K. Install plastic ribbon tape continuous over top of pipe.

L. Install trace wire continuous over top of pipe.

3.5 INSTALLATION - ABOVE GROUND PIPING

A. Route piping in orderly manner and maintain gradient at 1/4� per foot where possible, but in no 
case less than 1/8� per foot. Route parallel and perpendicular to walls.

B. Install piping to maintain headroom without interfering with use of space or taking more space 
than necessary.

C. Group piping whenever practical at common elevations.

D. Install piping on interior side of building insulation.

E. Provide heat tape for all p-traps in unheated areas.

F. Sleeve pipe passing through partitions, walls and floors.
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G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.

H. Protection: Where piping, other than cast iron or steel, is installed in a concealed location 
through holes or notches in framing (i.e. studs, joists, rafters, etc.), less than 1-1/2 from framing 
edge, provide shield plates.  Shield plates shall be 16 gauge steel and cover the piping area 
within framing plus 2� on each side along framing.

I. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.

J. Provide access panel where valves and fittings are not accessible.

K. Install non-conducting dielectric connections wherever jointing dissimilar metals.

L. Establish invert elevations, slopes for drainage to 1/4 inch per foot minimum.  Provide 1/8 inch 
per foot only where necessary and allowed by local jurisdiction.  Maintain gradients.

M. Provide piping layout to satisfy the UPC requirements for suds relief.

N. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the Work, and isolating parts of completed system.

O. Install piping penetrating roofed areas to maintain integrity of roof assembly.

P. Insulate piping. Refer to Section 22 07 00.

Q. Install pipe identification in accordance with Section 22 05 00.

3.6 INSTALLATION - SANITARY WASTE AND VENT SYSTEMS

A. Install sanitary waste and vent piping systems in accordance with ASME B31.9 and local 
plumbing code.

B. Support cast iron drainage piping at every joint.

C. Flash and counterflash.  Install vents passing through roof with roof flashing and 
counterflashing assemblies.  3lb. lead soldered joints and seams, 24 x 24 base pad and 
counterflashed into pipe.

D. Install automatic trap primers throughout at floor drains except those located in showers.  
Provide access panel for trap primers.

E. Provide piping layout to satisfy the UPC requirements for suds relief.

F. Provide cleanouts every 50 feet and install at all locations required by code and to permit 
cleaning of all waste piping.  Provide cleanouts full size of pipe, but no larger than 4�.  
Coordinate with Architect when cleanouts are located in finished rooms.  Install cleanout 
threads with graphite.  Locate cleanouts to clear cabinet work and to be easily accessible.

3.7 INSTALLATION - PUMPS

A. Provide pumps operating at specified system fluid temperatures without vapor binding and 
cavitation, non-overloading in parallel or individual operation, and operating within 25 percent 
of midpoint of published maximum efficiency curve.
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B. Provide shaft length allowing ejector pumps to be located minimum 24 inches below lowest 
invert into sump pit and minimum 6 inches clearance from bottom of sump pit.

C. Provide air cock and drain connection on horizontal pump casings.

D. Provide line sized ball valve and line sized soft seated check valve on pump discharge.

E. Decrease from line size with long radius reducing elbows or reducers. Support piping adjacent 
to pump independently of pump casings. Install supports under elbows on pump discharge line 
sizes 4 inches and larger.

F. Check, align, and certify alignment of pumps prior to start-up.

3.8 FIELD QUALITY CONTROL

A. Obtain written approval of local Plumbing Authority prior to covering or concealing any work.
B. Test sanitary waste and vent piping system to hydrostatic test of 10 feet head of water.

END OF SECTION
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SECTION 22 14 00 - FACILITY STORM DRAINAGE

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Storm water piping, buried within 5 feet of building.
2. Storm water piping, above grade.
3. Roof drains.
4. Parapet drains.
5. Downspout nozzles.
6. Cleanouts.

PART 2 PRODUCTS

2.1 STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Cast Iron Pipe & Fittings:  ASTM A888, CISPI 301, hub-less. Made in USA by AB&I, Charlotte or 
Tyler marked with collective trademark of the Cast Iron Soil Pipe Institute (CISPI) and listed by 
NSF International.
1. ASME B16.45 or ASSE 1043, long pattern cast iron, hubless.
2. Joints:  Heavy-Duty, Shielded, Stainless-Steel coupling with all type 304 stainless steel 

shield and band assembly, 80 in/lbs worm drive. ASTM C-564 Neoprene gasket. CISPI 
310 and certified by NSF international. Minimum 4 clamps up to 4�, 6 clamps for 5� and 
larger.  Husky SD (Super-Duty) 4000, Clamp-All 125, Ideal Tridon Super Heavy-Duty, 
Mifab QXHUB Heavy Duty or approved equal.

B. ABS Pipe:  Schedule 40, ABS material, DWV, Cellular Core, bell and spigot style solvent sealed 
ends.  NSF Standard 14, ASTM F628, ASTM D3965.
1. Fittings: ABS, DWV, ASTM D2661.
2. Joints:  Solvent weld.  ASTM D2235.

C. PVC Pipe:  Schedule 40 solid wall PVC, bell and spigot solvent sealed ends.  NSF Standard 14, 
ASTM D1785, ASTM D1784.
1. Fittings:  Schedule 40, PVC, ASTM D2665.
2. Joints:  Solvent weld with ASTM D2564 solvent cement.

2.2 STORM WATER PIPING, ABOVE GRADE

A. Cast Iron Pipe: ASTM A888, CISPI 301, hub-less. Made in USA by AB&I, Charlotte or Tyler 
marked with collective trademark of the Cast Iron Soil Pipe Institute (CISPI) and listed by NSF 
International.
1. Fittings:  ASME B16.45 or ASSE 1043, long pattern cast iron, hubless.
2. Joints:  Heavy-Duty, Shielded, Stainless-Steel coupling with all type 304 stainless steel 

shield and band assembly, 80 in/lbs worm drive. ASTM C-564 Neoprene gasket. CISPI 
310 and certified by NSF international. Minimum 4 clamps up to 4�, 6 clamps for 5� and 
larger.  Husky SD (Super-Duty) 4000, Clamp-All 125, Ideal Tridon Super Heavy-Duty, 
Mifab QXHUB Heavy Duty or approved equal.

3. Joints:  Standard-Duty, Shielded, Stainless-Steel coupling with all type 304 stainless 
steel shield and band assembly. ASTM C-564 Neoprene gasket. CISPI 310 and 
certified by NSF international.  Husky HD 2000, Clamp-All 80, Mission Heavyweight, 
Ideal Tridon Heavy-Duty �HD� Yellow or approved equal.
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B. ABS Pipe:  Schedule 40, ABS, DWV, Cellular Core, bell and spigot style solvent sealed ends (If 
approved by local authorities).  NSF Standard 14, ASTM F628, ASTM D3965.  Not for use in 
air plenum.
1. Fittings:  ABS, DWV, ASTM D2661.
2. Joints:  Solvent weld.  ASTM D2235.

C. PVC Pipe:  Schedule 40 solid wall PVC, bell and spigot solvent sealed ends (If approved by 
local authorities).  NSF Standard 14, ASTM D1785, ASTM D1784.
1. Fittings: Schedule 40, PVC, ASTM D2665.  Not for use in air plenum.
2. Joints: Solvent weld with ASTM D2564 solvent cement.

2.3 NO-HUB TRANSITION COUPLING FOR JOINING CAST IRON AND PVC PIPE

A. Coupling shall be Tested and Certified to ASTM C 1460 and be constructed with type 304 
stainless steel shield, thickness 0.015, gasket material to meet ASTM C564, 1-1/2" - 4" will be 
3" wide with four (4) 304 stainless steel bands and 6" - 10" will be 4" wide with six (6) 304 
stainless steel bands and 3/8" 305 stainless steel hex head screws torqued to 80 inch pounds. 
Husky SD 4000 PVC x CI or approved equal.

2.4 ROOF DRAINS

A. Manufacturers:  Zurn, Josam, J.R. Smith, Wade or approved equal.

B. Coated cast iron body with aluminum dome, membrane flange and clamp, underdeck clamp, 
roof sump receiver, waterproofing flange, adjustable extension sleeve for roof insulation.  On 
overflow drains provide 2� internal water dam.

2.5 DOWNSPOUT NOZZLE

A. Manufacturers:  Zurn Z-199 or approved equal.

B. Construction:  Nickel bronze body, decorative face wall flange, outlet �cow�s tongue� nozzle, 
stainless steel screen.

2.6 CLEANOUTS

A. Manufacturers:  Zurn, J.R. Smith, Josam, Wade or approved equal.

B. Exterior Surfaced Areas:  Round cast nickel bronze access frame with bronze gasket threaded 
plug and non-skid cover.

C. Exterior Unsurfaced Areas:  Line type with lacquered cast iron body and bronze gasket threaded 
plug.

D. Interior Finished Floor Areas:  Type of ferrule, top and cover as required for the type of floor 
construction, finish surface and traffic conditions. Cleanout construction material to match waste 
piping with anchor flange, threaded top assembly, and round scored cover with gasket in service 
areas and round depressed cover with gasket to accept floor finish in finished floor areas.  For 
carpet provide marker.  For cast iron construction provide bronze gasket threaded plug.

E. Interior Finished Wall Areas:  Cleanout construction material to match waste piping, line type 
with round gasket threaded plug, and round stainless steel access cover secured with machine 
screw.  For cast iron construction provide bronze gasket threaded plug.
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F. Interior Unfinished Accessible Areas:  Threaded type. Provide bolted stack cleanouts on vertical 
rainwater leaders.

PART 3 EXECUTION

3.1 PREPARATION

A. Verify and provide required extensions, clamps and drain styles to match deck or roof 
construction and finish.

3.2 INSTALLATION - BURIED PIPING SYSTEMS

A. Verify connection to existing piping system size, location, and invert are as indicated on 
Drawings.

B. Provide connections to site mains as indicated on drawings.

C. Grade piping at 1/4� per foot where possible, but in no case less than 1/8� per foot.  Install all 
main vertical soil and waste stacks with provisions for expansion and extend full size to roof line 
as vents.

D. Backfill trenching with pea-gravel if available at site for other purposes.  If pea-gravel is 
unavailable, native soil may be used for backfill if all the following conditions are met.
1. All broken concrete and sharp stones (+1� dia.) to be removed from backfill soil.
2. All large stones (3� dia. or bigger) to be removed from backfill soil.
3. Piping shall be bedded on min. 2� thickness of replaced �rock free� soil and then 

checked for grade.

E. Establish elevations of buried piping with not less than 3 ft of cover.

F. Establish minimum separation from other services piping in accordance with Code.

G. Route pipe in straight line.

H. Install pipe to allow for expansion and contraction without stressing pipe or joints.

I. Install shutoff and drain valves at locations indicated on Drawings.

J. Install plastic ribbon tape continuous over top of pipe.

K. Install trace wire continuous over top of pipe.

3.3 INSTALLATION - ABOVE GROUND PIPING

A. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to walls.

B. Install piping to maintain headroom without interfering with use of space or taking more space 
than necessary.

C. Group piping whenever practical at common elevations.

D. Install piping on interior side of building insulation.

E. Sleeve pipe passing through partitions, walls and floors.
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F. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected 
equipment.

G. Protection: Where piping, other than cast iron or steel, is installed in a concealed location 
through holes or notches in framing (i.e. studs, joists, rafters, etc.), less than 1-1/2 from framing 
edge, provide shield plates.  Shield plates shall be 16 gauge steel and cover the piping area 
within framing plus 2� on each side along framing.

H. Provide clearance in hangers and from structure and other equipment for installation of 
insulation and access to valves and fittings.

I. Establish invert elevations, slopes for drainage to 1/4 inch per foot minimum.  Provide 1/8 inch 
per foot only where necessary and allowed by local jurisdiction.  Maintain gradients.

J. Protect piping systems from entry of foreign materials by temporary covers, completing sections 
of the Work, and isolating parts of completed system.

K. Install piping penetrating roofed areas to maintain integrity of roof assembly.

L. Insulate piping. Refer to Section 22 07 00.

M. Install pipe identification in accordance with Section 22 05 00.

3.4 INSTALLATION - STORM DRAINAGE PIPING SYSTEMS

A. Install storm drainage piping systems in accordance with ASME B31.9 and local plumbing code.

B. Support cast iron drainage piping at every joint.

C. Roof drain flashing and counter flashing.  3lb. lead soldered joints and seams, 24 x 24 base 
pad.

D. Provide cleanouts every 50 feet and install at all locations required by code and to permit 
cleaning of all waste piping.  Provide cleanouts full size of pipe, but no larger that 4�.  
Coordinate with Architect when cleanouts are located in finished rooms.  Install cleanout threads 
with graphite.  Locate cleanouts to clear cabinet work and to be easily accessible.

3.5 FIELD QUALITY CONTROL

A. Obtain written approval of local Plumbing Authority prior to covering or concealing any work.

B. Test storm piping system to hydrostatic test of 10 feet head of water.

END OF SECTION
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SECTION 22 23 00 - NATURAL GAS SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Natural gas piping buried within 5 feet of building.
2. Natural gas piping above grade.
3. Coordination with local gas company
4. Valves & Strainers.
5. Natural gas pressure regulators.

1.2 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, provide compatible system 
components and joints. Use non-conducting dielectric connections when joining dissimilar 
metals in systems.

B. Provide flanges, unions, or couplings at locations requiring servicing. Use unions, 
flanges, or couplings downstream of valves and at equipment connections. Do not use 
direct welded or threaded connections to valves, equipment.

C. Use ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

1.3 QUALITY ASSURANCE

A. Comply with requirements and recommendations of NFPA 54 and the International Fuel 
Gas Code.

B. Perform work in accordance with applicable code and local gas company requirements.

C. Furnish shutoff valves complying with ASME B16.33 or ANSI Z21.15.

1.4 COORDINATION

A. Refer to plans for meter location and coordinate with the Gas Company for installation 
and size. Facilitate application for gas service and pay all charges necessary for 
complete installation.

PART 2 PRODUCTS

2.1 NATURAL GAS PIPING, BURIED WITHIN 5 FEET OF BUILDING

A. Steel Pipe: ASTM A53, Schedule 40 black, seamless.  Manufactured in the USA.
1. Fittings: ASTM A234, forged steel welding type.
2. Joints: ASME B31.9, welded.
3. Jacket: AWWA C105 polyethylene jacket or double layer, half-lapped 10 mil 

polyethylene tape.

2.2 NATURAL GAS PIPING, ABOVE GRADE

A. Steel Pipe: ASTM A53, Schedule 40 black, seamless.  Manufactured in the USA.
1. Fittings:  ASME B16.3, malleable iron, or ASTM A234, forged steel welding type.
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2. Joints: 2 inch and smaller pipe - Threaded.
3. Joints: 2-1/2 inches and larger pipe � welded.

B. Steel Pipe: ASTM A53, Schedule 40 black, seamless.  Manufactured in the USA.
1. Fittings:  Compression type, Viega MegaPress G or NIBCO BenchPressG. ANSI 

LC4-2012, zinc and nickel coating, HNBR sealing element, 420 stainless steel 
grip ring, 304 stainless steel separator ring and smart connect feature.

2. Joints: 4 inch and smaller pipe - Viega MegaPress G or NIBCO BenchPressG 
tool press.

2.3 BALL VALVES

A. Manufacturers:  Nibco, Stockham, Milwaukee, or approved equal.

B. 1/2 inch to 3/4 inch (appliance shutoff valve): 1/2 psi rated for indoor appliance 
connections per ANSI Z21.15.  Forged brass body, chrome plated brass ball, 
fluorocarbon o-rings, brass stem, painted aluminum lever handle.  (Nibco G10)

C. 1/4 inch to 1 inch:  MSS SP 110, Class 125, two piece, threaded ends, bronze body, 
chrome plated bronze ball, reinforced teflon seats, blow-out proof stem, lever handle, UL 
842 listed for flammable liquids and LPG, full port. (Nibco T585-70-UL)

D. 1-1/4 inch to 3 inch:  MSS SP 110, Class 125, two piece, threaded ends, bronze body, 
chrome plated bronze ball, reinforced teflon seats, blow-out proof stem, lever handle, UL 
842 listed for flammable liquids and LPG, conventional port. (Nibco T580-70-UL)

2.4 FLEXIBLE PIPE CONNECTIONS

A. Tubing: Annealed, 304 stainless steel, ASTM A240

B. Fittings: Brass or stainless steel.

C. Coating: Yellow polymer.

2.5 QUICK CONNECT FITTING

A. Manufacturers:  T&S or approved equal.

B. 3/4" one-way shut-off coupling and plug body.  Bass body construction with stainless 
steel internal parts.

2.6 EARTHQUAKE VALVE

A. Manufacturers: California Seismic Valves 300 series or approved equal.

B. Valve shall be full size of pipe off meter. No external electrical power required. Swing 
check valve arrangement with an acceleration sensitive triggering mechanism. Trip 
mechanism consists of steel ball. Horizontal motion of an earthquake triggers shut off. 
Manual reset. Sight glass indicates open or closed.

2.7 EXTERIOR WALL OUTLET

A. Manufacturer:  Burnaby #GR0101-SS or approved equal.

B. Recessed stainless steel gas outlet box with brushed finish, 1/2" NPT pipe connection, 
shutoff valve, 3/8� quick disconnect plug, lockable access door.
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2.8 STRAINERS

A. 2 inch and Smaller: Screwed brass or iron body for 175 psig working pressure, Y pattern 
with 1/32 inch stainless steel perforated screen.

B. 2-1/2 inch to 4 inch: Flanged iron body for 175 psig working pressure, Y pattern with 3/64 
inch stainless steel perforated screen.

2.9 NATURAL GAS PRESSURE REDUCING VALVES

A. Manufacturers:  Fisher or approved equal.

B. Product Description:  Quick-reacting, low-shock natural gas, spring loaded pressure 
regulator, ductile Iron body, aluminum casings and orifice, nitrile diaphragm and o-rings, 
full internal relief, 125 psi inlet rated.  Threaded or flanged ends depending on size.

2.10 NATURAL GAS PRESSURE REDUCING VALVES (VENTLESS)

A. Manufacturers:  Maxitrol 325-L Series or approved equal.

B. Product Description:  High leverage linkage assembly with positive dead-end lockup 
pressure regulator.  Aluminum housing, threaded ends.  Provide with VLimiter vent 
limiting devise.  

PART 3 EXECUTION

3.1 GAS METERS AND DISTRIBUTION

A. Refer to plans for meter location and coordinate with the Gas Company for installation 
and size. Facilitate application for gas service and pay all charges necessary for 
complete installation.

3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside of pipe, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.3 INSTALLATION - BURIED PIPING SYSTEMS

A. Install natural gas piping in accordance with NFPA 54 and the International Fuel Gas 
Code.

B. Verify connection to existing piping system size, location, and invert.

C. Establish elevations of buried piping with not less than 2 ft of cover.

D. Establish minimum separation from other services piping in accordance with code.

E. Install pipe on prepared bedding.

F. Route pipe in straight line.
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G. Install pipe to allow for expansion and contraction without stressing pipe or joints.

H. Install plastic ribbon tape continuous over top of pipe and buried 6 inches below finish 
grade, above pipe line.

3.4 INSTALLATION - ABOVE GROUND PIPING SYSTEMS

A. Install natural gas piping in accordance with NFPA 54 and the International Fuel Gas 
Code.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C. Grade horizontal pipe not less than ¼� in 15 feet.

D. Route piping in orderly manner and to conserve building space and not interfere with use 
of space.

E. Group piping whenever practical at common elevations.

F. Provide 6� long drip leg at bottom of vertical pipe.

G. Take from top or side of horizontal pipe.

H. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment.

I. Sleeve pipe passing through partitions, walls and floors.

J. Install firestopping at fire rated construction perimeters and openings containing 
penetrating sleeves and piping.

K. Provide clearance for access to valves and fittings.

L. Provide access doors where valves and fittings are not exposed.

M. Do not embed any building service low pressure pipe in concrete, in masonry, or below 
grade. Install such pipe in Schedule 40 welded pipe sleeves and vent to roof.

N. Provide support for utility meters in accordance with requirements of utility company.

O. Prepare pipe, fittings, supports, and accessories not pre-finished, ready for finish 
painting. 

P. Install identification on piping systems.

Q. Install valves with stems upright or horizontal, not inverted.

R. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the Work, and isolating parts of completed system.

3.5 INSTALLATION � EQUIPMENT CONNECTION

A. Provide shutoff valve and flexible pipe at connections to all equipment.  Use sufficient 
flexible pipe length to allow for 4� of movement.
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B. Connect piping to unit, full size of unit gas train inlet.  Arrange piping with clearance for 
burner and equipment service.

C. Provide drip leg.

D. Provide strainer.

3.6 INSTALLATION � APPLIANCES

A. Range: Align gas piping with recess behind appliance.  Coordination size and location of 
recess with range manufacturer�s installation instructions.  Gas piping installation shall 
not prevent range from being fully installed against wall.

3.7 PRESSURE REDUCING VALVES

A. Install per manufacturer�s recommendations. If PRV is installed indoors determine routing 
to an approved location and provide independent relief pipe to outside. Size relief vent 
pipe full port size, ¾� minimum.  Increase vent pipe size one pipe size for lengths greater 
than 15�.  Increase vent pipe size two pipe sizes for lengths greater than 25�.

3.8 FIELD QUALITY CONTROL

A. Pressure test natural gas piping in accordance with NFPA 54 and the International Fuel 
Gas Code.

B. Subject pipe to air pressure of 60 psig for 30 minutes with no perceptible drop in 
pressure.

C. When pressure tests do not meet specified requirements, remove defective work, replace 
and retest.

END OF SECTION
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SECTION 22 30 00 - PLUMBING EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Water heaters.
2. Diaphragm-type expansion tanks.
3. In-line circulator pumps.
4. Water heater venting (Plastic)

1.2 VENTING

A. Provide plastic venting and combustion air for water heaters and boilers in this section.

1.3 COORDINATION

A. For equipment which requires metal venting coordinate required material and location 
with Division 23.

1.4 QUALITY ASSURANCE

A. Water Heater Performance Requirements:  Equipment efficiency not less than prescribed 
by Washington State Energy Code and scheduled on drawings.

PART 2 PRODUCTS

2.1 COMMERCIAL GAS FIRED WATER HEATERS

A. Manufacturers:  Laars "U.H.E.", HTP or approved equal.

B. Type:  Automatic, natural gas-fired, condensing, sealed combustion, vertical storage.

C. Tank: Steel with glass lining; minimum 2" polyurethane thermal insulation (R-14), 
encased in corrosion-resistant jacket; zero clearance to combustibles.  95%-99% thermal 
efficiency.

D. Controls: Electronic water thermostat with adjustable temperature range from 120 to 180 
degrees F with LCD display; Automatic reset high temperature limiting thermostat, low 
water cutoff, upper hot water sensor, lower cold water sensor, gas pressure regulator, 
electronic direct spark ignition system.

E. Factory-Installed Appurtenances:
1. Four replaceable magnesium anode rods.
2. Brass drain valve.
3. T&P relief valve.
4. Zero clearance to combustibles.
5. Bolted hand hole cleanout.
6. Sediment reducing cold water inlet tube.
7. Dielectric fittings.

F. Accessories:
1. Direct venting concentric termination kit.



Kitsap County Human Services Department Pacific Building Conversion
Bid Set August 31, 2023

PLUMBING EQUIPMENT 22 30 00 - 2

2.2 DIAPHRAGM-TYPE EXPANSION TANKS

A. Manufacturers:  Amtrol, Armstrong or approved equal.

B. Construction:  Welded steel, tested and stamped in accordance with ASME Section VIII; 
with pre-charged flexible EPDM diaphragm sealed into tank; steel ring base (vertical) or 
saddles (horizontal)

C. Accessories:  Pressure gage and air-charging fitting, tank drain.

D. Installation:  Before installation, charge tank with Nitrogen gas to equal domestic water 
line pressure at tank.  Permanently mark fill pressure on tank.

2.3 IN-LINE CIRCULATOR PUMPS

A. Manufacturers:  Armstrong ARMflo E Series or similar by B&G, Taco or approved equal.

B. Type: Horizontal shaft, single stage, direct connected, with dry motor for in-line mounting, 
for 150 psig maximum working pressure.

C. Casing: Cast iron, (all bronze for domestic water), with flanged pump connections.

D. Impeller: 30% glass-filled noryl.

E. Bearings: Sealed, permanently lubricated stainless steel.

F. Shaft: Stainless steel.

G. Seal: Silicon carbide enviroseal with viton eleastomer.  230 degrees F maximum 
continuous operating temperature.

H. Drive: Two pole, single phase.

I. Accessories:
1. 24 hour timer control.
2. Temperature sensor.
3. P/T test plugs

2.4 FLUE AND COMBUSTION AIR PIPING

A. PVC Pipe: ASTM D1785, Schedule 40 solid wall, polyvinyl chloride (PVC) material.
1. Fittings: ASTM D2665, Schedule 40, PVC.
2. Joints: Solvent weld with ASTM D2564 solvent cement. Prime joints with a 

contrasting color.

B. CPVC Pipe: ASTM F441/F441M, Schedule 40 solid wall, chlorinated polyvinyl chloride 
(CPVC) material.
1. Fittings: ASTM F438, CPVC, Schedule 40, socket type.
2. Joints: ASTM D2846/D2846M, solvent weld with ASTM F493 solvent cement. 

Prime joints with a contrasting color.
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PART 3 EXECUTION

3.1 INSTALLATION � WATER HEATER

A. Maintain manufacturer's recommended clearances around and over water heaters.

B. Install water heater on concrete housekeeping pad, minimum 4 inches high and 6 inches 
larger than water heater base on each side.  For electric water heaters include 
incompressible insulated surface (R-10 min).

C. Anchor or strap to structure to resist horizontal displacement due to earthquake. IAPMO 
listed, galvanized steel, double body straps, Hubbard Quick Strap or approved equal.

D. Connect domestic hot water and domestic cold water piping to water heater connections. 
Provide integral heat traps at connections.

E. Install the following piping accessories. Refer to Section 22 11 00.
1. On cold water:

a. Thermometer well and thermometer.
b. Strainer.
c. Pressure gage.
d. Shutoff ball valve.

2. On hot water:
a. Thermometer well and thermometer.
b. Shutoff ball valve.

F. Install discharge piping from relief valves and drain valves to nearest floor drain or 
indirect waste location.  Determine best routing.

G. Provide pan where required or specified.

H. Install water heater trim and accessories furnished loose for field mounting.

I. Install electrical devices furnished loose for field mounting.

J. Install control wiring between water heater control panel and field mounted control 
devices.

3.2 INSTALLATION � NATURAL GAS FUEL FIRED

A. Connect natural gas piping to water heater in accordance with NFPA 54, full size of water 
heater gas train inlet. Arrange piping with clearances for burner removal and service.

B. Install the following piping accessories on natural gas piping connections. Refer to 
Section 22 23 00.
1. Strainer.
2. Shutoff valve.

C. Connect flue to water heater outlet, full size of outlet.

3.3 INSTALLATION - FLUE AND COMBUSTION AIR PIPING

A. Install flue and vent piping per manufacturer�s installation instructions.  Note maximum 
allowable venting length.
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B. Install piping to maintain headroom without interfering with use of space or taking more 
space than necessary.

C. Group piping whenever practical at common elevations.

D. Sleeve pipe passing through partitions, walls and floors.

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or 
connected equipment.

F. Protection: Where piping, other than cast iron or steel, is installed in a concealed location 
through holes or notches in framing (i.e. studs, joists, rafters, etc.), less than 1-1/2 from 
framing edge, provide shield plates.  Shield plates shall be 16-gauge steel and cover the 
piping area within framing plus 2� on each side along framing.

G. Protect piping systems from entry of foreign materials by temporary covers, completing 
sections of the Work, and isolating parts of completed system.

H. Provide factory vent and combustion air terminations.  Flash and seal piping penetrating 
building exterior to maintain integrity of assembly.

I. Install pipe identification in accordance with Section 22 05 00.

3.4 INSTALLATION � TANK & HEAT EXCHANGER

A. Connect hot water piping to supply and return water heater connections.  Provide integral 
heat traps at connections.

B. Domestic Water Heat Exchangers:
1. Install domestic water heat exchangers with clearance for tube bundle removal 

without disturbing other installed equipment or piping.
2. Pipe relief valves and drains to nearest floor drain.

C. Domestic Hot Water Storage Tanks:
1. Provide support, independent of building structural framing members.
2. Clean and flush after installation. Seal until pipe connections are made.
3. Field insulate tank with 4�, 2.5 pcf insulation with FSK facing.  Install tank 

thermometer and pressure gauge.

3.5 INSTALLATION - PUMPS

A. Provide pumps to operate at specified system fluid temperatures without vapor binding 
and cavitation, are non-overloading in parallel or individual operation, and operate within 
25 percent of midpoint of published maximum efficiency curve.

B. Install long radius reducing elbows or reducers between pump and piping.  Support 
piping adjacent to pump so no weight is carried on pump casings. For close coupled or 
base mounted pumps, install supports under elbows on pump suction and discharge line 
sizes 4 inches and over.

C. Provide line sized shut-off valve and strainer on pump suction, and line sized check 
valve, balancing valve, and shut-off valve on pump discharge.

D. Decrease from line size with long radius reducing elbows or reducers.  Support piping 
adjacent to pump, so no weight is carried on pump casings.  Provide supports under 
elbows on pump suction and discharge line sizes 4 inches and larger.
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E. Provide P/T test plugs.

F. Provide air cock and drain connection on horizontal pump casings.

G. Provide drains for bases and seals.

H. Where appropriate, lubricate pumps before start-up.

END OF SECTION
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SECTION 22 40 00 - PLUMBING FIXTURES

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. General Plumbing Fixtures: Water closets, Lavatories, Sinks, Service sinks, 

Showers, Drinking fountains, Electric water coolers.
2. Faucets and valves
3. Hose bibbs & Hydrants.
4. Accessories.

1.2 SCOPE

A. This section includes all plumbing fixtures, trim and installation, to include owner 
furnished equipment.

1.3 REQUIREMENTS

A. All china fixtures shall be white or manufacturer�s standard unless otherwise indicated.

B. Ensure that that all china fixtures install in a room or area are the exact same color and 
hue, especially if from different manufacturers.

C. Fixtures by type and material shall be of the same manufacturer except when scheduled 
or approved otherwise.

D. Fixtures shall be designed or equipped to meet the following water use efficiency 
standards:
1. Water closets (flush valve) 1.28 GPF
2. Shower heads 1.8 GPM (WaterSense)
3. Lavatory faucets (Public) 0.5 GPM
4. Kitchen Sink faucets 1.8 GPM
5. Sink faucets 2.2 GPM
6. Metered faucets 0.25 GPC
7. Pre-Rise Spray Valve 1.6 GPM

PART 2 PRODUCTS

2.1 FLUSH VALVE WATER CLOSETS

A. Manufacturers: Kohler, Toto, Eljer, American Standard or approved equal.

B. Floor Mount:  white, vitreous china, 10� or 12� rough-in, 15� rim height, 1-1/2� top spud, 
elongated bowl, siphon jet, 2-1/4� passageway, china bolt caps.

C. Floor Mount (ADA):  white, vitreous china, 10� or 12� rough-in, 17-1/2� rim height, ADA 
compliant, 1-1/2� top spud, elongated bowl, siphon jet, 2-1/4� passageway, china bolt 
caps.

2.2 FLUSH VALVES

A. Manufacturers:  Sloan, Zurn, no equal.
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B. Water Closet (Manual):  Quiet, exposed, diaphragm type, chrome plated flush valve with 
synthetic rubber diaphragm, dual filtered fixed bypass, ADA compliant non-hold open 
triple seal handle, angle stop, adjustable tailpiece, back pressure vacuum breaker, 
escutcheon.

2.3 WATER CLOSET SEATS

A. Manufacturers: Bemis, Olsonite or approved equal.

B. Open Front:  Heavy duty solid plastic, white, large molded-in bumpers, external check 
hinges with stainless steel posts, without cover.

2.4 LAVATORIES

A. Manufacturers:  Kohler, Eljer, American Standard or approved equal.

B. Wall Hung:  white, vitreous china, wall mounted, drilled for concealed arm carrier, 
overflow, ADA compliant.  Provide with wall carrier.

C. Counter Top:  white, vitreous china, self-rimming, overflow, ADA compliant.

D. Undercounter:  white, vitreous china, unglazed rim for under counter mount with overflow.

2.5 SINKS

A. Manufacturers:  Elkay, Just, Acorn or approved equal.

B. Single Compartment:  Seamless 18 gauge. Type 304 stainless steel, self-rimming, radius 
corners, sound deadening undercoat.

C. Double Compartment:  Seamless 18 gauge. Type 304 stainless steel, self-rimming, 
radius corners, sound deadening undercoat.

D. Bar:  Seamless 18 gauge. Type 304 stainless steel, self-rimming, radius corners, sound 
deadening undercoat.

E. Scullery:  14 gauge stainless steel, welded construction ground smooth, 1/4� radius 
corners, wall and floor mounted with tubular stainless steel legs, 8� high full length 
backsplash with 45 deg. slope top, 1-1/2� wide inward slopping top channel rims, integral 
drainboards sloped to drain, drilled for faucet and drain outlets, satin finish.

2.6 SERVICE SINKS

A. Manufacturers:  Fiat, Florestone, Kohler or approved equal.

B. Floor:  Molded stone, 10� deep, stainless steel drain body with strainer and lint basket, 
vinyl bumperguards, stainless steel wall guards, mop hanger, hose clamp hanger, 5 feet 
of hose.

2.7 BATHTUBS

A. Manufacturers:  Kohler, Eljer, American Standard or approved equal.

B. White, porcelain enameled steel, acid resistant, recessed with integral apron and tiling 
flange, slip-resistant coating.  Verify left or right hand outlet.
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2.8 SHOWER ENCLOSURES

A. Manufacturers:  Fiberfab, Aquatic, InPro or approved equal.

B. One piece gel-coated fiberglass or acrylic shower stall with stainless steel curtain rod.  
Curtain rod shall be minimum 6�-3� AFF (verify with architect).

C. (ADA):  One piece gel-coated fiberglass or acrylic shower stall, barrier-free with stainless 
steel curtain rod, folding transfer seat, stainless grab bar.

D. Models that include a flange at the floor threshold shall be installed to conceal the flange.  
See part 3 for coordination and installation requirements.

2.9 DRINKING FOUNTAINS

A. Manufacturers:  Elkay, Oasis, Haws, Acorn, Murdock or approved equal.

B. Wall hung, hi-low stations, barrier-free ADA compliant, front controls, lead-free, stainless 
steel basins, support arms and wall cover, safety bubbler.

2.10 ELECTRIC WATER COOLERS

A. Manufacturers:  Elkay, Oasis, Haws, Acorn, Murdock or approved equal.

B. Self-contained, wall hung, hi-low stations, barrier-free ADA compliant, front and side 
controls, lead-free, 8 GPH capacity, HFC-134a refrigerant, steel cabinet, mounting 
bracket, stainless steel basin, safety bubbler.

2.11 FAUCET, LAVATORY

A. Manufacturers: Chicago, Geberit, Delta HDF, Symmons or approved equal and as 
specifically noted below.

B. Centerset:
1. Single Handle:  Polished chrome plated cast brass, deck mount, metal lever 

handle, ceramic mixing cartridge, temperature limit stop, 2.2 gpm aerator.  Spout 
length, drain and hole spacing as scheduled.

2. Dual Handle:  Polished chrome plated cast brass, deck mount, metal indexed 
wristblade handles.  Spout length, drain and hole spacing as scheduled.

3. Sensor:  Polished chrome plated cast brass, deck mount,vandal resistant 
aerator, DC power, adjustable distance and time delay settings.  Spout length, 
drain and hole spacing as scheduled.  Provide 120V power transformer.  
Chicago, Geberit or Speakman.

4. Metered:  Polished chrome plated brass, deck mount, vandal resistant aerator, 
blade handle, temperature limit stop, time limit stop, slow-closing valve.  Spout 
length, drain and hole spacing as scheduled.

2.12 FAUCET, SINK

A. Manufacturers: Chicago, Delta HDF, Symmons or approved equal.

B. Swing Spout:
1. Single Handle:  Polished chrome plated cast brass, deck mount, metal lever 

handle, ceramic mixing cartridge, temperature limit stop.  Spout length, drain and 
hole spacing as scheduled.
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C. Gooseneck:
1. Dual Handle:  Polished chrome plated cast brass, deck mount, metal indexed 

wristblade handles.  Spout height, reach, drain and hole spacing as scheduled.

2.13 FAUCET, SERVICE

A. Manufacturers: T&S Brass, Chicago, Delta HDF, Symmons, or approved equal.

B. Wall Mount:  Chrome plated brass, vacuum breaker spout with pail hook and wall brace, 
indexed level handles, hose thread outlet, adjustable supply arms, integral stops and 
supply check valves.

2.14 SHOWER/TUB VALVES

A. Manufacturers: Chicago, Delta HDF, Symmons or approved equal and as specifically 
noted below.

B. Shower:  Pressure balancing valve that cycles from cold to hot, lever handle, chrome 
plated brass, intergral service stops, complete with shower head, arm and flange.

2.15 SHOWER HEADS

A. Manufacturers:  Speakman or approved equal.

B. Solid brass construction, polished chrome finish, 6-jet showerhead, infinitely adjustable 
spray streams with operating handle, pressure-compensating auto-flow limit to 2.0 gpm.

2.16 SHOWER HAND SPRAY

A. Manufacturers:  Alsons or approved equal.

B. Personal hand held shower with push button, on-off control, 60� double spiral metal hose, 
24� stainless steel slide/grab bar, ADA adjustable slide, chrome plated vacuum breaker, 
chrome plated wall supply elbow.

2.17 HOSE BIBBS

A. Manufacturers:  Woodford, Zurn, JR Smith or approved equal.

B. Interior:  Bronze or brass with integral mounting flange, automatic draining, anti-siphon 
vacuum breaker, 3/4� hose thread, wheel handle.

C. Exterior (Freeze Proof Wall Box):  Automatic draining, freezeless, hose connection 
backflow protection with two check valves, 3/4� hose thread, loose key handle, wall 
clamp, recessed wall box with chrome finish.

2.18 HOSE STATION

A. Manufacturers:  Leonard or approved equal.

B. Hot & Cold: Panel-type recessed stainless steel cabinet with stainless steel cover, inlets 
with stops, check valves and color coded handles, outlet dial thermometer, vacuum 
breaker hose connection, stainless steel hose rack, [10] feet of 3/4" heavy duty EPDM 
hose with industrial rubber coated bronze nozzle.
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2.19 HOSE REELS

A. Manufacturers:  Graco, Reelcraft or approved equal.

B. Heavy duty type, steel construction, dual pedestal frame, powder coat finish, hand crank 
retractable, ¾� inlet, ¾� outlet, 300 psi rated.

C. Hose: ¾� 125 psi rated.

D. Accessories:
1. Mounting bracket and stainless steel hardware.
2. Hose inlet kit.

2.20 RECESSED VALVE BOX

A. Manufacturers:  Guy Gray, Acorn, Oatey, Sioux Chief or approved equal.

B. General:  Box construction shall match fire rating of wall.

C. Washing Machine: 2� drain socket, 3/4� hot & cold brass valves, wall brackets, face plate.

D. Water: 1/4 turn brass ball valve with recessed wall box, wall brackets, face plate.

2.21 FIXTURE SUPPLIES

A. Manufacturers:  Brass Craft, McGuire, Chicago or approved equal.

B. Chrome plated all brass angle stops with brass stems (no plastic). Loose key metal 
handle and chrome plated escutcheon.  Chrome plated copper flexible supplies for 
exposed connections, braided supplies acceptable where concealed.  Provide stop and 
supply type as applicable to specific fixtures.  Supply shall be marked with manufacturer�s 
name and comply with ANSI NSF 61 �No Lead�.

2.22 TRAPS

A. Manufacturers:  Brass Craft, Dearborn Brass, McGuire or approved equal.

B. Adjustable type, polished chrome plated cast brass, 17 gauge,  with escutcheon.  Provide 
type as applicable to specific fixture installation.  PVC acceptable only where concealed.

2.23 LAVATORY INSULATION KIT

A. Manufacturers:  Truebro, Plumberex, McGuire or approved equal.

B. Where lavatories or sinks have exposed traps or supplies furnish the following for ADA 
compliance: Safety Covers conforming to ANSI A177.1 and consisting of insulation kit of 
molded closed cell vinyl construction, 3/16 inch thick, white color, for insulating tailpiece, 
P-trap, valves, and supply piping. Furnish with weep hole and angle valve access covers, 
antimicrobial, with flush reusable fasteners.

2.24 CARRIERS

A. Manufacturers: Wade, J.R. Smith, Zurn, Josam or approved equal.
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B. Water Closet:  Adjustable, coated cast iron assembly with neoprene closet gasket, 
integral drain hub and vent, lugs for floor and wall attachment, suitable for type of closet 
and connecting pipe.

C. Lavatory:  Provide concealed arm carriers for all wall mounted lavatories.  Coated steel 
uprights with welded feet, cast iron adjustable headers, concealed arms, lugs for floor 
and wall attachment, steel sleaves, alignment truss.

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify electric power is available and of correct characteristics.

C. For all lavatories and sinks verify required number of holes and hole spacing before 
ordering.

D. Verify finish floor elevation and flooring material for shower stall installation.

3.2 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture 
rough-in schedule for particular fixtures and in accordance with manufacturer's details.

B. Locate fixtures in accordance with architectural drawings, details on structural drawings 
and/or Engineer's direction in field.  Mount ADA fixtures according to dimensions on 
architectural drawings.

C. If drain, tailpiece, strainer or other accessories are not furnished by fixture manufacturer 
then provide accessories by Brass Craft or approved equal.

D. Provide vandal proof features on faucets, aerators, bubblers and pop-up waste 
assemblies on fixtures in public areas.

E. Coordinate shower enclosure floor recess for ADA threshold height or hidden mounting 
flange on polished concrete floors.

3.3 INSTALLATION

A. Install shut-off valves on water lines servicing a fixture group.

B. Support piping at stop, valve or flush valve.

C. Align fixtures and equipment installed in accord with architectural drawings.

D. Locate shower head mounting height 80� minimum from drain to centerline of head pipe.

E. Locate shower curtain rod minimum 6�-3� AFF (verify with architect).

F. Locate floor service sink (mop sink) faucet rough-in at 36� AFF.

G. Locate water recessed valve boxes for refrigerators at 18� AFF.
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H. Locate water recessed valve boxes for coffee makers per architectural plans.

I. Seal fixtures to wall and floor surfaces with silicon sealant, color to match fixture.

J. Solidly attach water closets to floor with lag screws. Lead flashing is not intended hold 
fixture in place.

K. For ADA accessible water closets, install flush valve with handle to wide side of stall.

L. For ADA showers, recess shower enclosures into floor to obtain required accessible 
threshold dimension.  Coordinate with architect on finish floor material and height. 
Provide the threshold with a finished appearance.

M. For showers installed on polished concrete floors, recess tile flange into floor for a 
finished threshold appearance.

N. Provide grout bedding beneath shower pans, shower enclosures and floor mounted mop 
sinks.  Bedding shall support base of fixture and provide level installation.

3.4 INTERFACE WITH OTHER PRODUCTS

A. Review millwork shop-drawings. Confirm location and size of fixtures and openings 
before rough in and ordering.

3.5 ADJUSTING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or 
overflow.

B. Adjust flush lever or valve for intended flow rate and operation.

END OF SECTION
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