SECTION 22 07 00

PLUMBING INSULATION

PART 1: GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

1.02 SUMMARY
A. Section Includes:
1. Insulation Materials:

a. Flexible elastomeric
b.  Mineral fiber
c. Polyolefin

Insulating cements.
Adhesives.

Mastics.

Lagging adhesives.
Sealants.
Factory-applied jackets.
Field-applied jackets.
Tapes.

Securements.

Corner angles.
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B. Related Sections include the following:
1. Division 23 Section "HVAC Insulation.”

1.03 SUBMITTALS

A. Product Data: For each type of product indicated. Include thermal conductivity, thickness, and jackets (both
factory and field applied, if any).

B. Shop Drawings:

Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
Detail attachment and covering of heat tracing inside insulation.

Detail insulation application at pipe expansion joints for each type of insulation.

Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
Detail removable insulation at piping specialties, equipment connections, and access panels.

Detail application of field-applied jackets.

Detail application at linkages of control devices.

Detail field application for each equipment type.
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C. Qualification Data: For qualified Installer.
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1.04 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another
craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.

B. Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-response characteristics
indicated, as determined by testing identical products per ASTME 84, by a testing and inspecting agency
acceptable to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic,
tapes, and cement material containers, with appropriate markings of applicable testing and inspecting agency.

1.  Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard
designation, type and grade, and maximum use temperature.

1.06 COORDINATION

A. Coordinate size and location of supports, hangers, and insulation shields specified in Division 22 Section "Hangers
and Supports for Plumbing Piping and Equipment."

B. Coordinate clearance requirements with piping Installer for piping insulation application and equipment Installer
for equipment insulation application. Before preparing piping Shop Drawings, establish and maintain clearance
requirements for installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

1.07 SCHEDULING

A.  Schedule insulation application after pressure testing systems and, where required, after installing and testing heat
tracing. Insulation application may begin on segments that have satisfactory test results.

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of construction.

PART 2: PRODUCTS

2.01 INSULATION MATERIALS

A. Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
B.  Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when
tested according to ASTM C 871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to ASTM C 795.
E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

F.  Flexible Elastomeric (FE): Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type |
for tubular materials and Type II for sheet materials; thermal conductivity (avg) of 0.27 Btu/hr-ft>-°F or lower at
mean temperature of 75°F; 3.0 Ibs./ft’ density (ASTM D/622); 0.08 perm-in permeability (ASTM E96); 0.2% water
absorption (ASTM C209).
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Mineral-Fiber Blanket Insulation (MF): Mineral or glass fibers bonded with a thermosetting resin. Comply with
ASTM C 553, Type II and ASTM C 1290, Type I; thermal conductivity (avg) of 0.25 Btu/hr-ft>-°F or lower at
mean temperature of 75°F. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

Mineral-Fiber, Preformed Pipe Insulation (MF): Type I, 850 deg F Materials: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Typel, Grade A, with factory-applied ASJ-SSL; thermal
conductivity (avg) of 0.25 Btuw/hr-ft’-°F or lower at mean temperature of 75°F. Factory-applied jacket requirements
are specified in “Factory-Applied Jackets” Article.

Mineral-Fiber, Pipe and Tank Insulation (MF): Mineral or glass fibers bonded with a thermosetting resin.
Semirigid board material with factory-applied ASJ complying with ASTM C 1393, Type Il or Type IIIA
Category 2, or with properties similar to ASTM C 612, Type IB. Nominal density is 3.5 Ib/cu. ft. or more.
Thermal conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article.

Polyolefin (P): Unicellular, polyethylene thermal plastic insulation. Comply with ASTM C 534 or ASTM C 1427,
Type I, Grade 1 for tubular materials and Type II, Grade 1 for sheet materials; thermal conductivity (avg) of 0.25
Btwhr-ft’-OF or lower at mean temperature of 75°F; 1.5 Ibs./ft’ density (ASTM D1622); 0.0 perm-in permeability
(ASTM E96); 0.0% water absorption (ASTM C209).

2.02 INSULATING CEMENTS

A.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449/C 449M.

2.03 ADHESIVES

A.

E.

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself
and to surfaces to be insulated, unless otherwise indicated.

Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class L.
Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding
insulation jacket lap seams and joints.

PVC Jacket Adhesive: Compatible with PVC jacket.

2.04 MASTICS

A.

Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-C-19565C,
Type I1.

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient services.

Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness.
Service Temperature Range: Minus 20 to plus 180 deg F.

Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.

Color: White.

e

Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.

Water-Vapor Permeance: ASTM F 1249, 3 perms at 0.0625-inch dry film thickness.
Service Temperature Range: Minus 20 to plus 200 deg F.

Solids Content: 63 percent by volume and 73 percent by weight.

Color: White.
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2.05 LAGGING ADHESIVES

A. Description: Comply with MIL-A-3316C Class [, Grade A and shall be compatible with insulation materials,
jackets, and substrates.

1.  Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant lagging cloths
over equipment and pipe insulation.

2. Service Temperature Range: Minus 50 to plus 180 deg F.
3. Color: White.
2.06 SEALANTS
A. FSK and Metal Jacket Flashing Sealants:
Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.
Color: Aluminum.

N

B. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1. Materials shall be compatible with insulation materials, jackets, and substrates.
2.  Fire- and water-resistant, flexible, elastomeric sealant.
3. Service Temperature Range: Minus 40 to plus 250 deg F.
4.  Color: White.
2.07 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets
are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with
ASTM C 1136, Type L.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable
protective strip; complying with ASTM C 1136, Type L.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; complying with
ASTM C 1136, Type I1.

2.08 FIELD-APPLIED JACKETS
A. Field-applied jackets shall comply with ASTM C 921, as follows:

1. Shall comply with ASTM C921, Type I, for applications where the equipment or pipes operate below ambient
temperature at least part of the time or where a vapor barrier is required.

2. Shall comply with ASTM C921, Type II, for applications where equipment or pipes operate above ambient
temperatures or where a vapor retarder is not required.

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness
as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket
schedules.

1.  Adhesive: Asrecommended by jacket material manufacturer.

No. 134003 22 07 00-4 Plumbing Insulation



2. Color: White.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a.  Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end
caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.
4.  Factory-fabricated tank heads and tank side panels.
C. Metal Jacket:
1. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105 or 5005, Temper H-14.
a.  Factory cut and rolled to size.
b.  Finish and thickness are indicated in field-applied jacket applications.
c.  Moisture Barrier for Outdoor Applications: 2.5-mil thick Polysurlyn.
d.  Factory-Fabricated Fitting Covers:
1)  Same material, finish, and thickness as jacket.
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius elbows.
3) Tee covers.
4)  Flange and union covers.
5) End caps.
6) Beveled collars.
7) Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not available.
2.09 TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with
ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 11.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4. Elongation: 2 percent.
5. Tensile Strength: 40 Ibf/inch in width.
6.  ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.
B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with
ASTM C 1136.
1. Width: 3 inches.
2. Thickness: 6.5 mils.
3. Adhesion: 90 ounces force/inch in width.
4.  Elongation: 2 percent.
5. Tensile Strength: 40 Ibf/inch in width.
6. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive. Suitable for

indoor and outdoor applications.

1.
2.

Width: 2 inches.
Thickness: 6 mils.
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3.
4.
5.

Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.
Tensile Strength: 18 Ibf/inch in width.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

SRS

Width: 2 inches.

Thickness: 3.7 mils.

Adhesion: 100 ounces force/inch in width.
Elongation: 5 percent.

Tensile Strength: 34 Ibf/inch in width.

2.10 SECUREMENTS

A.

Bands:

1.

Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 0.015 inch thick, 1/2 inch wide with
wing seal.

Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 inch wide
with wing seal.

Insulation Pins and Hangers:

1.

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for capacitor-discharge
welding, 0.135-inch diameter shank, length to suit depth of insulation indicated.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for capacitor-
discharge welding, 0.135-inch diameter shank, length to suit depth of insulation indicated with integral 1-1/2-
inch galvanized carbon-steel washer.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to projecting spindle that
is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking
washer is in place. Comply with the following requirements:

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

b.  Spindle: Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inch diameter shank, length to
suit depth of insulation indicated.

c.  Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability to bond
insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is capable of holding
insulation, of thickness indicated, securely in position indicated when self-locking washer is in place. Comply
with the following requirements:

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

b.  Spindle: Copper- or zinc-coated, low carbon steel, fully annealed, 0.106-inch diameter shank, length to
suit depth of insulation indicated.

c.  Adhesive-backed base with a peel-off protective cover.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, galvanized-steel sheet,
with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in
diameter.
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6. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch thick nylon sheet,
with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in
diameter.

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch wide, stainless steel or Monel.

D. Wire: 0.062-inch soft-annealed, stainless steel.

PART 3: EXECUTION
3.01 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation and other conditions affecting
performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

B. Coordinate insulation installation with the trade installing heat tracing. Comply with requirements for heat tracing
that apply to insulation.

3.03 PIPING INSULATION APPLICATION

A. Indoor Piping System Insulation: Insulate with insulation types and thickness as listed in Table below. If more than
one pipe material is listed for a piping system, selection from materials listed is the contractor’s option.

1. Potable cold water, hot water, and hot water circulating piping.

2. Interior aboveground, horizontal and vertical storm water piping. Storm water piping includes all piping
connected to both primary and overflow roof drains including drain bodies.

3. Plumbing vents within 6 lineal feet of roof outlet.

4.  Condensate drain piping from cooling coils.

TABLE NO. 22 07 00-1: MINIMUM PIPE INSULATION

TYPE OF (1) 1 1%” 2%
PIPING SYSTEM INSULATION & SMALLER TO2” & LARGER
Cold Water Piping MF, FE 2% 17 1”
HW Piping MF Va2 1? 1%”
HW Circulating Piping MF ¥ 1” 1%”
Plumbing Vents MF, FE 2 1” 17
Hot Drain Piping MF ¥ 17 1”
P-Trap and Sanitary Piping MF, FE 1 1 1”

NOTES:

1.  Insulation material abbreviations:
a.  Mineral Fiber (MF)
b. Flexible Elastomeric (FE)
c.  Polyolefin (P)
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Refer to Division 22 Section 22 05 29 “Hangers and Supports for Piping and Equipment” for insulation insert and
insulation shield requirements.

Outdoor Piping System Insulation: Increase insulation thicknesses indicated for indoor applications by %”. All
outdoor insulation shall be mineral fiber or polyolefin. Provide with weather barrier aluminum jacket.

Insulation Omitted: Omit insulation for the following:

1. Interior air conditioner condensate drain piping in mechanical rooms provided piping is less than 3 lineal feet
and is located within 12” of floor.

2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3. Discharge piping from trap primer valves connected to building sanitary waste floor drain traps.

3.04 GENERAL INSTALLATION REQUIREMENTS

A.

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids
throughout the length of equipment and piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of
equipment and pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not
corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended
by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors,
and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of
attachment to supported item to point of attachment to structure. Taper and seal ends at attachment to
structure with vapor-barrier mastic.

Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation inserts with
adhesive or sealing compound recommended by insulation material manufacturer.

(%)

4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to
protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film
thicknesses.
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3.05

Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch wide strips, of same material as insulation jacket. Secure strips with
adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of
pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge
at 2 inches o.c.

a.  For below ambient services, apply vapor-barrier mastic over staples.
4.  Cover joints and seams with tape as recommended by insulation material manufacturer to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to
pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal
movement.

Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4
inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

For above ambient services, do not install insulation to the following:

1. Vibration-control devices.

2.  Testing agency labels and stamps.
3. Nameplates and data plates.

4.  Manholes.

5.  Handholes.

6. Cleanouts.

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.
1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface and seal with joint
sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications
tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of roof flashing.

4.  Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush with sleeve seal.
Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall
penetrations.

1. Seal penetrations with flashing sealant.
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2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint
sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications
tightly joined to indoor insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.

4.  Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation
continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through
penetrations of fire-rated walls and partitions.

1. Comply with requirements in Division 07 Section "Firestopping" for firestopping and fire-resistive joint
sealers.

Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in Division 07 Section
"Firestopping."

3.06 GENERAL PIPE INSULATION INSTALLATION

A.

Requirements in this article generally apply to all insulation materials except where more specific requirements are
specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous thermal
and vapor-retarder integrity, unless otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and
density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with
adhesive. Fill joints, seams, voids, and irregular surfaces with insulating cement finished to a smooth, hard,
and uniform contour that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and
thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next
and hold in place with tie wire. Bond pieces with adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and
thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than two times the thickness
of pipe insulation, or one pipe diameter, whichever is thicker. For valves, insulate up to and including the
bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating
cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, density, and
thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than two times the thickness
of pipe insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with
insulating cement. Insulate strainers so strainer basket flange or plug can be easily removed and replaced
without damaging the insulation and jacket. Provide a removable reusable insulation cover. For below
ambient services, provide a design that maintains vapor barrier.
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3.07

6. Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is
thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-
barrier mastic for below ambient services and a breather mastic for above ambient services. Reinforce the
mastic with fabric-reinforcing mesh. Trowel the mastic to a smooth and well-shaped contour.

8.  For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin,
install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate ends with PVC

end caps. Tape PVC covers to adjoining insulation facing using PVC tape.

9. Label the outside insulation jacket of each union with the word "UNION." Match size and color of pipe
labels.

Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow
meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment. Shape insulation at these
connections by tapering it to and around the connection with insulating cement and finish with finishing cement,
mastic, and flashing sealant.

Provide 16 gauge galvanized sheet metal insulation shields at all hanger locations. Shields shall be a minimum 12”
in length and formed to fit pipe contour.

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in
insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges:
1.  Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe
insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe
segments with cut sections of sheet insulation of same thickness as pipe insulation.

4.  Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1.  Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:
1. Install preformed valve covers manufactured of same material as pipe insulation when available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body.
Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.
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4.

Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

3.08 MINERAL-FIBER INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

L.

Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without
deforming insulation materials.

Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier
mastic and joint sealant.

For insulation with factory-applied jackets on above ambient surfaces, secure laps with outward clinched
staples at 6 inches o.c.

For insulation with factory-applied jackets on below ambient surfaces, do not staple longitudinal tabs but
secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with
vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1.

2.

Install preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe
insulation.

Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe
segments with mineral-fiber blanket insulation.

Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal
joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install preformed sections of same material as straight segments of pipe insulation when available.

When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to
a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties

1.

2.

3.

4.

Install preformed sections of same material as straight segments of pipe insulation when available.
When preformed sections are not available, install mitered sections of pipe insulation to valve body.
Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

3.09 POLYOLEFIN INSULATION INSTALLATION

A. Insulation Installation on Straight Pipes and Tubes:

1.

Seal split-tube longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.
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Insulation Installation on Pipe Flanges:
1. Install pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe
insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe
segments with cut sections of polyolefin sheet insulation of same thickness as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1.  Install mitered sections of polyolefin pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install cut sections of polyolefin pipe and sheet insulation to valve body.

2.  Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
3. Install insulation to flanges as specified for flange insulation application.

4.  Secure insulation to valves and specialties, and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

3.10 FIELD-APPLIED JACKET INSTALLATION

A.

Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch wide joint strips at end joints.

Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier
mastic.

DR LN -

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal
applications, install with longitudinal seams along top and bottom of tanks and vessels. Seal with manufacturer's
recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along
seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. Overlap

longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation
manufacturer. Secure jacket with stainless-steel bands 12 inches o.c. and at end joints.

END OF SECTION 22 07 00
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SECTION 22 11 16

DOMESTIC WATER PIPING

PART 1: GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

1.02 SUMMARY
A. Section Includes:

Under-building slab and aboveground domestic water pipes, tubes, fittings, and specialties inside the building.
Encasement for piping.

Specialty valves.

Flexible connectors.

Escutcheons.

Sleeves and sleeve seals.

Wall penetration systems.

Nk LN~

1.03 SUBMITTALS
A. Product Data: For the following products:
1. Specialty valves.
2. Dielectric fittings.
3. Flexible connectors.
B. Coordination Drawings: Refer to coordination drawing requirements of 22 05 00.
C. Field quality-control and test and inspection reports.
1.04 QUALITY ASSURANCE
A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with NSF 61 for potable domestic water piping and components.
1.05 PROJECT CONDITIONS
A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others
unless permitted under the following conditions and then only after arranging to provide temporary water service

according to requirements indicated:

1. Notify Owner no fewer than two days in advance of proposed interruption of water service.
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PART 2: PRODUCTS

2.01 PIPING MATERIALS

A.

Comply with requirements in "Piping Applications" Article for applications of pipe, tube, fitting materials, and

joining methods for specific services, service locations, and pipe sizes.

2.02 COPPER TUBE AND FITTINGS

A.

Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

1. Cast-Copper Solder-Joint Fittings: ASME B16.18, pressure fittings.

2. Wrought-Copper Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
3.  Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

4. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-and-socket, metal-to-metal
seating surfaces, and solder-joint or threaded ends.

Soft Copper Tube: ASTM B 88, Type K water tube, annealed temper. Copper Solder-Joint Fittings complying with
ASME B16.22, wrought-copper pressure fittings.

2.03 PIPING JOINING MATERIALS

A.

Pipe-Flange Gasket Materials: AWWA C110, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic and
asbestos free, unless otherwise indicated; full-face or ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.
Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless
otherwise indicated.

2.04 SPECIALTY VALVES

A.

Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Piping" for general-duty
metal valves.

Comply with requirements in Division 22 Section "Domestic Water Piping Specialties" for balancing valves, drain
valves, backflow preventers, and vacuum breakers.

2.05 TRANSITION FITTINGS

A.

General Requirements:

1. Same size as pipes to be joined.

2. Pressure rating at least equal to pipes to be joined.

3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
Sleeve-Type Transition Coupling: AWWA C219.

Plastic-to-Metal Transition Fittings: CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimen-
sions; one end with threaded brass insert and one solvent-cement-socket or threaded end.
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E. Plastic-to-Metal Transition Unions: CPVC four-part union. Include brass threaded end, solvent-cement-joint or
threaded plastic end, rubber O-ring, and union nut.

2.06 DIELECTRIC FITTINGS

A. General Requirements: Assembly of copper alloy and ferrous materials or ferrous material body with separating
nonconductive insulating material suitable for system fluid, pressure, and temperature.

B. Dielectric Unions: 150 psig at 180 degrees F., solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges: Factory-fabricated, bolted, companion-flange assembly. Solder-joint copper alloy and threaded
ferrous; threaded solder-joint copper alloy and threaded ferrous.

D. Dielectric-Flange Kits: 150 psig rated, non-conducting materials for field assembly.
1. Gasket: Neoprene or phenolic.
2. Bolt Sleeves: Phenolic or polyethylene.
3. Washers: Phenolic with steel backing washers.

E. Dielectric Couplings: 300 psig at 225 degrees F., galvanized steel coupling.

1. End Connections: Female threaded.
2. Lining: Inert and noncorrosive, thermoplastic.

F. Dielectric Nipples: ASTM F1545, 300 psig at 225 degrees F., electroplated steel nipple.

1. End Connections: Male threaded.
2. Lining: Inert and noncorrosive, propylene.

2.07 FLEXIBLE CONNECTORS

A. Bronze-Hose Flexible Connectors: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed to
inner tubing.

1.  Working-Pressure Rating: Minimum 200 psig.
2. End Connections NPS 2 and Smaller: Threaded copper pipe or plain-end copper tube.
3. End Connections NPS 2-1/2 and Larger: Flanged copper alloy.
2.08 ESCUTCHEONS
A. General: Manufactured ceiling, floor, and wall escutcheons and floor plates.
B. One Piece, Cast Brass: Polished, chrome-plated finish with setscrews.
C. One Piece, Deep Pattern: Deep-drawn, box-shaped brass with chrome-plated finish.
D. Split Casting, Cast Brass: Polished, chrome-plated finish with concealed hinge and setscrew.
E. One-Piece Floor Plates: Cast-iron flange with holes for fasteners.
F.  Split-Casting Floor Plates: Cast brass with concealed hinge.
2.09 SLEEVES

A. Cast-Iron Wall Pipes: Fabricated of cast iron, and equivalent to ductile-iron pressure pipe, with plain ends and in-
tegral waterstop unless otherwise indicated.
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B. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with welded longitudinal
joint.

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc-coated, with plain ends.

D. Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping ring and
bolts and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with setscrews.
2.10 SLEEVE SEALS

A.  Description: Modular sealing element unit, designed for field assembly, used to fill annular space between pipe
and sleeve.

1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include type and number
required for pipe material and size of pipe.

2. Pressure Plates: Stainless steel.
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing elements.
2.11 GROUT
A. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
B. Characteristics: Nonshrink; recommended for interior and exterior applications.
C. Design Mix: 5000-psi, 28-day compressive strength.

D. Packaging: Premixed and factory packaged.

PART 3: EXECUTION
3.01 PIPING APPLICATIONS

A. Above Ground: Install Type L, drawn copper tube with wrought copper fittings and solder joints for pipe sizes 4
inches and smaller. Install Type L, drawn copper tube with brazed joints for pipe sizes 5 inches and larger.

B. Under Building Slab: Install Type K, annealed temper copper tube for pipe sizes 2 inches and smaller. Do not in-
stall with joints below ground.

C. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below
unless otherwise indicated.

D. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
3.02 JOINT CONSTRUCTION
A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
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G.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean
using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as fol-
lows:

1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged.

Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," "Brazed Joints" Chap-
ter.

Soldered Joints: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according
to ASTM B 828 or CDA's "Copper Tube Handbook."

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and thickness suitable
for domestic water service. Join flanges with gasket and bolts according to ASME B31.9.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both piping systems.

3.03 VALVE APPLICATIONS

A.

B.

Drawings indicate valve types to be used. Where specific valve types are not indicated, the following requirements
apply:

1. Shutoff Duty: Use ball valves for piping NPS 2 and smaller. Use butterfly, ball, or gate valves with flanged
ends for piping NPS 2-1/2 and larger.

2. Throttling Duty: Use ball or globe valves for piping NPS 2 and smaller. Use butterfly or ball valves with
flanged ends for piping NPS 2-1/2 and larger.

3. Drain Duty: Hose-end drain valves.

Use check valves to maintain correct direction of domestic water flow to and from equipment.

3.04 PIPING INSTALLATION

A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. In-
dicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design
considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
Install copper tubing under building slab according to CDA's "Copper Tube Handbook."

Install shutoff valve immediately upstream of each dielectric fitting.

Install domestic water piping level and plumb.

Install piping concealed from view and protected from physical contact by building occupants unless otherwise
indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to
building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with oth-
er services occupying that space.

Install piping adjacent to equipment and specialties to allow service and maintenance.
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I.  Install piping to permit valve servicing.

J. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than system pressure
rating used in applications below unless otherwise indicated.

K. Install piping free of sags and bends.
L. Install fittings for changes in direction and branch connections.
M. Install unions in copper tubing at final connection to each piece of equipment, machine, and specialty.

Install pressure gages on suction and discharge piping from each plumbing pump and packaged booster pump.
Comply with requirements in Division 22 Section "Meters and Gages for Plumbing Piping" for pressure gages.

3.05 VALVE INSTALLATION

A.  General-Duty Valves: Comply with requirements in Division 22 Section "General-Duty Valves for Plumbing Pip-
ing" for valve installations.

B. Install shutoff valve close to water main on each branch and riser serving plumbing fixtures or equipment, on each
water supply to equipment, and on each water supply to plumbing fixtures that do not have supply stops. Use ball
or gate valves for piping NPS 2 and smaller. Use butterfly or gate valves for piping NPS 2-1/2 and larger.

C. Install drain valves for equipment at base of each water riser, at low points in horizontal piping, and where required
to drain water piping. Drain valves are specified in Division 22 Section "Domestic Water Piping Specialties."

1.  Hose-End Drain Valves: At low points in water mains, risers, and branches.
2. Stop-and-Waste Drain Valves: Instead of hose-end drain valves where indicated.

3.06 TRANSITION FITTING INSTALLATION
A. Install transition couplings at joints of dissimilar piping.
B. Transition Fittings in Underground Domestic Water Piping:

1. NPS 1-1/2 and Smaller: Fitting-type coupling.
2. NPS 2 and Larger: Sleeve-type coupling.

C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition fittings
or unions.

3.07 DIELECTRIC FITTING INSTALLATION

A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or nipples.

C. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges or flange kits.

D. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange kits.

3.08 FLEXIBLE CONNECTOR INSTALLATION

A. Install flexible connectors in suction and discharge piping connections to each domestic water pump and in suction
and discharge manifold connections to each domestic water booster pump.

B. Install bronze-hose flexible connectors in copper domestic water tubing.
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3.09 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements in Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment" for
pipe hanger and support products and installation.

1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs: MSS Type 1, adjustable, steel clevis hangers.

3. Multiple, Straight, Horizontal Piping Runs: Field fabricated, heavy duty trapeze. Fabricate from steel shapes
required for loads.

B. Support vertical piping and tubing at base and at each floor.
C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
D. Install supports for vertical copper tubing every 10 feet.

E. Install supports for vertical steel piping every 15 feet.

F. Install hangers for horizontal piping with the following minimum rod sizes and maximum spacing for trapeze type
hangers with multiple rise runs of varying sizes. The hangers shall be spaced based upon the smallest diameter pipe.

Nom. Pipe Steel Pipe Copper Tube Min. Rod
Size — Inches Max. Span — Ft. Max. Span — Ft. Dia. - Inches
Upto % 7 5 3/8
1 7 6 3/8
1-1/4 7 6 3/8
1-1/2 9 8 3/8
2 10 8 3/8
2-1/2 11 9 Ya
3 12 10 Y
3-172 12 10 b2
4 12 10 Ya
5 12 10 5/8
6 12 10 Y4
8 12 10 7/8

G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.
3.10 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment and machines to allow service and maintenance.

C. Connect domestic water piping to connect to the following:

1. Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not smaller than required by
plumbing code. Comply with requirements in Division 22 Plumbing Fixture Sections for connection sizes.

2. Equipment: Cold- and hot-water supply piping as indicated, but not smaller than equipment connections.
Provide shutoff valve and union for each connection. Use flanges instead of unions for NPS 2-1/2 and larger.
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3.11 ESCUTCHEON INSTALLATION

A.

Install escutcheons for penetrations of walls, ceilings, and floors. Escutcheons in areas exposed to view shall have a
chrome plated finish.

3.12 SLEEVE INSTALLATION

A.

o o w
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General Requirements: Install sleeves for pipes and tubes passing through penetrations in floors, partitions, roofs,
and walls.

Sleeves are not required for core-drilled holes.

Cut sleeves to length for mounting flush with both surfaces unless otherwise indicated.

Install sleeves in new partitions, slabs, and walls as they are built.

For interior wall penetrations, seal annular space between sleeve and pipe or pipe insulation using joint sealants
appropriate for size, depth, and location of joint. Comply with requirements in Division 07 Section "Sealant and
Caulking" for joint sealants.

For exterior wall penetrations above grade, seal annular space between sleeve and pipe using joint sealants appro-
priate for size, depth, and location of joint. Comply with requirements in Division 07 Section "Sealants and Caulk-

ing" for joint sealants.

For exterior wall penetrations below grade, seal annular space between sleeve and pipe using sleeve seals specified
in this Section.

Seal space outside of sleeves in concrete slabs and walls with grout.

Install sleeves that are large enough to provide 1/4-inch annular clear space between sleeve and pipe or pipe insula-
tion unless otherwise indicated.

Install sleeve materials according to the following applications:
1. Sleeves for Piping Passing through Concrete Floor Slabs: Steel pipe.

2. Sleeves for Piping Passing through Concrete Floor Slabs of Mechanical Equipment Areas or Other Wet Are-
as: Steel pipe or stack sleeve fittings.

a.  Extend sleeves 2 inches above finished floor level.

b.  For pipes penetrating floors with membrane waterproofing, extend cast-iron sleeve fittings below floor
slab as required to secure clamping ring if ring is specified. Secure flashing between clamping flanges.
Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level. Comply with
requirements in Division 07 Section "Sheet Metal Coping and Flashing" for flashing.

3. Sleeves for Piping Passing through Gypsum-Board Partitions:
a.  Sleeves not required for pipes NPS smaller than 6”.
. Galvanized-steel sheet sleeves for pipes NPS 6 and larger.
c.  Exception: Sleeves are not required for water supply tubes and waste pipes for individual plumbing fix-

tures if escutcheons will cover openings.

4.  Sleeves for Piping Passing through Concrete Roof Slabs: Steel pipe.
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5. Sleeves for Piping Passing through Exterior Concrete Walls:
a.  Steel pipe sleeves for pipes smaller than NPS 6 (DN 150).
b.  Cast-iron wall pipe sleeves for pipes NPS 6 and larger.

c. Install sleeves that are large enough to provide 1-inch annular clear space between sleeve and pipe or
pipe insulation when sleeve seals are used.

6.  Sleeves for Piping Passing through Interior Concrete Walls:
a.  Steel pipe sleeves for pipes smaller than NPS 6.

K. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetra-
tions. Seal pipe penetrations with firestop materials. Comply with requirements in Division 07 Section
"Firestopping" for firestop materials and installations.

3.13 SLEEVE SEAL INSTALLATION
A. Install sleeve seals in sleeves in exterior concrete walls at water-service piping entries into building.

B. Select type and number of sealing elements required for pipe material and size. Position pipe in center of sleeve.
Assemble sleeve seal components and install in annular space between pipe and sleeve. Tighten bolts against pres-
sure plates that cause sealing elements to expand and make watertight seal.

3.14 IDENTIFICATION

A. Identify system components. Comply with requirements in Division 22 Section "Identification for Plumbing Piping
and Equipment" for identification materials and installation.

B. Label pressure piping with system operating pressure.
3.15 FIELD QUALITY CONTROL

A. Perform tests and inspections.

B. Piping Inspections:

1. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities hav-
ing jurisdiction.

2. During installation, notify authorities having jurisdiction at least one day before inspection must be made.
Perform tests specified below in presence of authorities having jurisdiction:

a.  Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after rough-
ing-in and before setting fixtures.

b.  Final Inspection: Arrange final inspection for authorities having jurisdiction to observe tests specified
below and to ensure compliance with requirements.

3. Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections, make re-
quired corrections and arrange for reinspection.

4.  Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
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C. Piping Tests: The following minimum tests shall be performed. Review procedures with the local jurisdiction and
provide any additional tests or procedures required.

1.

6.

Fill domestic water piping. Check components to determine that they are not air bound and that piping is full
of water.

Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or re-
paired. If testing is performed in segments, submit a separaie report for each test, complete with diagram of
portion of piping tested.

Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been
tested and approved. Expose work that was covered or concealed before it was tested.

Cap and subject piping to static water pressure of 1.5 times the normal operating pressure, without exceeding
pressure rating of piping system materials. Isolate test source and allow to stand for four hours. Leaks and
loss in test pressure constitute defects that must be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until satisfactory results are
obtained.

Prepare reports for tests and for corrective action required.

D. Domestic water piping will be considered defective if it does not pass tests and inspections.

E. Submit test and inspection reports.

3.16 ADJUSTING

A. Perform the following adjustments before operation:

1.

2.

7.

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Remove plugs used during testing of piping and for temporary sealing of piping during installation.
Remove and clean strainer screens. Close drain valves and replace drain plugs.

Remove filter cartridges from housings and verify that cartridges are as specified for application where used
and are clean and ready for use.

Check plumbing specialties and verify proper settings, adjustments, and operation.

3.17 CLEANING

A. Provide the following minimum cleaning and disinfecting procedures as follows. Notify the Engineer seven (7)
days in advance of disinfection procedures.

1.

2.

Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.

Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not pre-
scribed, use procedures as described below:

a.  Flush piping system with clean, potable water until dirty water does not appear at outlets.
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b.  Fill and isolate system according to either of the following:

1)  Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine. Isolate
with valves and allow to stand for 24 hours.

2)  Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine. Isolate
and allow to stand for three hours.

c.  Flush system with clean, potable water until no chlorine is in water coming from system after the stand-
ing time.

d.  Submit water samples in sterile bottles to authorities having jurisdiction. Repeat procedures if biological
examination shows contamination.

B. Prepare and submit reports of purging and disinfecting activities.
C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

END OF SECTION 22 11 16
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SECTION 221119

DOMESTIC WATER PIPING SPECIALTIES

PART 1: GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes the following domestic water piping specialties:

Vacuum breakers.

Temperature-actuated water mixing valves.
Strainers.

Drain valves.

Water hammer arresters.

Air vents.

AP e

B. Related Sections include the following:

1. Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers, pressure gages, and flow
meters in domestic water piping.

2. Division 22 Section "Domestic Water Piping" for water meters.

3. Division 22 Section “Plumbing Fixtures” for field installed components provided with plumbing fixtures.
1.03 PERFORMANCE REQUIREMENTS
A.  Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless otherwise indicated.
1.04 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Shop Drawings: Diagram power, signal, and control wiring.
C. Field quality-control test reports.

D. Operation and Maintenance Data: For domestic water piping specialties to include in emergency, operation, and
maintenance manuals.

1.05 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. NSF Compliance:

1. Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1 through 9."
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PART 2: PRODUCTS
2.01 VACUUM BREAKERS
A. Pipe-Applied, Atmospheric-Type Vacuum Breakers:

Standard: ASSE 1001.

Size: NPS 1/4 to NPS 3, as required to match connected piping.

Body: Bronze.

Inlet and Outlet Connections: Threaded.

Finish: Rough bronze in mechanical or boiler room. Chrome plated in all other areas.

Nh W

B. Hose-Connection Vacuum Breakers:

1. Standard: ASSE 1011.

2.  Body: Bronze, nonremovable, with manual drain.

3. Outlet Connection: Garden-hose threaded complying with ASME B1.20.7.

4.  Finish: Rough bronze in mechanical rooms or boiler rooms. Chrome plated in all other areas.

C. Pressure Vacuum Breakers:

Standard: ASSE 1020.

Operation: Continuous-pressure applications.

Pressure Loss: 5 psig maximum, through middle 1/3 of flow range.
Size: Full line size as indicated on drawings.

Valves: Ball type, on inlet and outlet.

DR WN -

2.02 TEMPERATURE-ACTUATED WATER MIXING VALVES
A. Point-of-Use, Thermostatic, Water Mixing Valves.
1.  Manufacturers: Subject to compliance with requirements. Provide products by one of the following:
a.  Apollo Vavles, Conbrace Industries, Inc.
b. Lawler Manufacturing Company, Inc.
c. Powers; a Watts Industries Co.
2.  Standard: ASSE 1016 and ASSE 1070.
3. Pressure Rating: 125 psig.

4. Type: Dual outlet, thermostatically controlled temperature limiting water mixing valve.

5. Material: Bronze body with PPO Noryl Shuttle, EPDM o-ring, wax-filled copper thermostat, 316 SS spring,
and ABS handle.

6. Connections: Standard 7/8”

7. Accessories: Control knob, tamper resistant temperature limit stop, crush proof integral check valves,
hot/cold water failure protection, cold water bypass for dual control faucets, and mounting bracket.

8.  Tempered-water setting: 110°F.
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2.03 STRAINERS FOR DOMESTIC WATER PIPING
A. Y-Pattern Strainers:
1. Pressure Rating: 125 psig minimum, unless otherwise indicated.

2. Body: Bronze for NPS 2 and smaller; cast iron with interior lining complying with AWWA C550 or FDA-
approved, epoxy coating and for NPS 2-1/2 and larger.

3. End Connections: Threaded for NPS 2 and smaller;flanged for NPS 2-1/2 and larger.
4. Screen: Stainless steel with round perforations, unless otherwise indicated.
5. Drain: Factory-installed, hose-end drain valve.
2.04 WATER HAMMER ARRESTERS
A. Water Hammer Arresters:
1. Standard: ASSE 1010 or PDI-WH 201.

2. Type: Copper tube with piston.
3. Size: ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F.

PART 3: EXECUTION
3.01 INSTALLATION

A. Refer to Division22 Section "Common Work Results for Plumbing" for piping joining materials, joint
construction, and basic installation requirements.

B. Install water regulators with inlet and outlet shutoff valves and bypass with memory-stop balancing valve. Install
pressure gages on inlet and outlet.

C. Install point-of-use thermostatic mixing valves at all ADA fixtures and fixtures specifically for elementary age user
and as indicated in Section 22 40 00 Plumbing Fixture Data Sheets for specific fixtures requiring a temperature
limiting device.

D. Install Y-pattern strainers for water on supply side of each control valve, water pressure-reducing valve, solenoid
valve, and pump.

E. Install water hammer arresters in water piping according to PDI-WH 201.
F. Install air vents at high points of water piping. Install drain piping and discharge onto floor drain.

3.02 CONNECTIONS

A. Piping installation requirements are specified in other Division22 Sections. Drawings indicate general
arrangement of piping and specialties.

B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical Systems."

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and Cables."
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3.03 FIELD QUALITY CONTROL
A. Perform the following tests and prepare test reports:

1. Test each pressure vacuum breaker and reduced-pressure-principle backflow preventer according to
authorities having jurisdiction and the device's reference standard.

B. Remove and replace malfunctioning domestic water piping specialties and retest as specified above.

3.04 ADJUSTING

A. Set field-adjustable temperature set points of temperature-actuated water mixing valves.

END OF SECTION 22 11 19
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SECTION 22 13 16

SANITARY WASTE AND VENT PIPING

PART 1: GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

1.02 SUMMARY
A. This Section includes the following for soil, waste, and vent piping inside the building:

1.  Pipe, tube, and fittings.
2.  Special pipe fittings.

B. Related Sections include the following:
1.  Division 22 Section "Sanitary Sewerage Pumps."
2. Division 22 Section "Chemical Waste Systems" for chemical-waste and vent piping systems.
1.03 DEFINITIONS
A. PVC: Polyvinyl chloride plastic.
1.04 PERFORMANCE REQUIREMENTS

A. Components and installation shall be capable of withstanding the following minimum working pressure, unless
otherwise indicated:

1. Soil, Waste, and Vent Piping: 10-foot head of water.
1.05 SUBMITTALS
A. Product Data: For pipe, tube, fittings, and couplings.
B. Field quality control inspection and test reports.
1.06 QUALITY ASSURANCE
A. Comply with the following Codes and Standards:
Plumbing Code Compliance: Comply with applicable State Codes.
ASTM A 888: Standard Specifications for Hubless Cast Iron Soil Pipe and Fittings.
ASTM A 74: Standard Specifications for Hub and Spigot Cast Iron Soil Pipe and Fittings.
ASTM C 564: Standard Specifications for Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

ASTM C 1277: Standard Shielded Couplings for Hubless Cast Iron Pipe and Fittings.
ASTM C 1540: Heavy duty shielded couplings for Hubless Cast Iron Pipe and Fittings.

QAL -

B. Piping material shall bear label, stamp, or other markings of specified testing agency.
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PART 2: PRODUCTS

2.01

A.

PIPING MATERIALS

Hubless Cast Iron Soil Pipe and Fittings: Conform to ASTM A888 and mark with the certified trademark of the
independent third party certification agency.

1.  Standard shielded couplings: Conform to ASTM C1277 assembly. Provide with stainless steel metal shield,
stainless steel bands and tightening devices and ASTM C564 rubber sleeve with integral center pipe stop.

2. Heavy duty shielded couplings: Conform to ASTM C1540. Provide with stainless steel metal shield, stainless
steel bands and tightening devices and ASTM C564 rubber sleeve with integral center pipe stop.

Service Weight Hub and Spigot Cast Iron Soil Pipe and Fittings: Conform to ASTM A 74 and mark with the
certified trademark of the independent third party/certification agency. Connecting gaskets shall conform to ASTM
C564.3.

Galvanized Steel Pipe and Fittings: Conform to ASTM A 53/A 53M, Type E or S, Grade A or B, Schedule 40.

1.  Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M or ASTM A 106, Schedule 40, galvanized,
seamless steel pipe. Include ends matching joining method.

2.  Malleable-Iron Unions: ASME B16.39; Class 150; hexagonal-stock body with ball-and-socket, metal-to-
metal, bronze seating surface; and female threaded ends.

PVC sewer pipe and fittings. Conform to ASTM D2665 for pipe and fittings with solvent welded joints using
solvents conforming to ASTM D2564. Primer color shall contrast with pipe and cement colors. Primer shall
conform to NSF number 14.

Copper Tube: ASTM B 88, Type L Water Tube, drawn temper with ASTM B16.22 wrought copper solder joint
fittings.

PART 3: EXECUTION

3.01

A.

PIPE APPLICATIONS
Above Ground: Install hubless cast iron soil pipe and fittings with heavy duty shielded couplings.
Below Ground: Install PVC sewer pipe and fittings or cast iron pipe and hubless fittings with stainless steel bands.

Indirect Waste: Install Type L, drawn copper tube with wrought copper fittings and solder joints. This includes but
is not limited to louver drain piping.

EXAMINATION

Verify all dimensions by field measurements. Verify that all drainage and vent piping and specialties may be in-
stalled in accordance with pertinent codes and regulations, the original design, and the referenced standards.

Verify all existing grades, inverts, utilities, obstacles, and topographical conditions prior to installations.

Examine rough-in requirements for plumbing fixtures and other equipment having drain connections to verify actu-
al locations of piping connections prior to installation.

Examine walls, floors, roof, and plumbing chases for suitable conditions where piping and specialties are to be in-
stalled.

Review soil testing information provided to verify conditions are suitable for piping installations.

Do not proceed until unsatisfactory conditions have been corrected.
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3.03 UNDERGROUND PIPE INSTALLATION

A.

Grade trench bottoms to provide a smooth, firm, and stable foundation, free from rock, throughout the length of the
pipe.

Remove unstable, soft, and unsuitable materials at the surface upon which pipes are to be laid and backfill with
clean sand or pea gravel to indicated invert elevation.

Shape bottom of trench to fit bottom % of the circumference of pipe. Fill unevenness with tamped granular sand
backfill. At each pipe joint dig bell holes to relieve the bell of the pipe of all loads, and to ensure continuous
bearing of the pipe barrel on the foundation.

Install underground building drains to conform with State Plumbing Code, and in accordance with the Cast Iron
Soil Pipe Institute Engineering Manual and Handbook. Lay underground building drains beginning at low point of
systems, true to grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping facing
upstream. Install required gaskets in accordance with manufacturer's recommendations for use of lubricants,
cements, and other special installation requirements. Maintain swab or drag in line and pull past each joint as it is
completed.

Backfill trench with clean sand or gravel. Removed trench soil may be used as backfill if suitable compaction can
be obtained.

Install building drain pitched down at minimum slope of 1/4" per foot (2 percent) for piping 3" and smaller, and
1/8" per foot (1 percent) for piping 4" and larger.

Make changes of direction using appropriate 45 degree wyes or long sweep bends. No change of direction in flow
greater than 90 degrees shall be made. Where different sizes of drainage pipes and fittings are connected, use
proper size, standard increasers and reducers. Reduction of the size of drainage piping in the direction of flow is
prohibited.

3.04 JOINING PIPES AND FITTINGS

A.

Cast-Iron Soil Pipe: Hubless joints shall be supported and restrained in accordance with ASTM 1540/CISPI 310
standards.

Soldered Joints: Use ASTM B813, water-flushable, lead-free flux; ASTM B32, lead-free-alloy solder, and ASTM
B828 procedures, unless otherwise indicated.

3.05 HANGER AND SUPPORT INSTALLATION

A.

Pipe hangers and supports are specified in Division 22 Section "Hangers and Supports for Plumbing Piping and
Equipment." Install the following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2.  Install individual, straight, horizontal piping runs: MSS Type 1, adjustable, steel clevis hangers.

3. Multiple, Straight, Horizontal Piping Runs: MSS SP-69 and MSS SP-89, field-fabricated trapeze pipe
hangers.

Install supports according to Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."

Support vertical piping and tubing at base and at each floor. Support vertical cast iron piping at a minimum of every
15 feet. Support vertical copper tubing at a minimum every 10 feet.

Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch minimum rods.

Install hangers with the following minimum rod sizes and maximum spacing in accordance with state code. For cast
iron pipe, hangers shall be at 5 feet intervals unless 10 feet lengths are used.
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Nom. Pipe Cast Iron Pipe Copper Tube Min. Rod

Size — Inches Max. Span — Feet Max. Span — Feet Dia. — Inches

Up to 3/4 - 5 3/8
1 — 6 3/8

1% 7 6 3/8
1% 9 8 3/8

2 10 8 3/8

2Y 10 9 3/8

3 10 10 3/8

4 10 10 5/8

5 10 10 5/8

6 10 10 3/4

8 10 10 7/8

10 10 10 7/8

12 10 10 7/8

Make changes in direction for drainage and vent piping using appropriate 45 degree wyes, half-wyes, or long sweep
quarter, sixth, eighth, or sixteenth bends. Sanitary tees or short quarter bends may be used on vertical stacks of
drainage lines where the change in direction of flow is from horizontal to vertical, except use long-turn tees where
two fixtures are installed back to back and have a common drain. Straight tees, elbows, and crosses may be used on
vent lines. No change in direction of flow greater than 90 degrees shall be made. Where different sizes of drainage
pipes and fittings are connected, use proper size, standard increasers and reducers. Reduction of the size of
drainage piping in the direction of flow is prohibited.

3.06 CONNECTIONS

A. Drawings indicate general arrangement of piping, fittings, and specialties.

B.

Connect drainage and vent piping to the following:

1.

Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than required by plumbing
code.

Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than
required by authorities having jurisdiction.

Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not smaller than required by
plumbing code.

3.07 FIELD QUALITY CONTROL

A.

Inspections:

1.

Do not enclose, cover, or put into operation drainage and vent piping system until it has been inspected and
approved by the authority having jurisdiction.

During the progress of the installation, notify the plumbing official having jurisdiction, at least 24 hours prior
to the time such inspection must be made. Perform tests in accordance with State and Local code

requirements in the presence of the plumbing official.

a.  Rough-in Inspection: Arrange for inspection of the piping system before concealed or closed-in after
system is roughed-in, and prior to setting fixtures.

b.  Final Inspection: Arrange for a final inspection by the plumbing official to observe the tests specified
below and to insure compliance with the requirements of the Michigan Plumbing Code.

Reinspections: Whenever the piping system fails to pass the test or inspection, make the required corrections,
and arrange for re-inspection by the plumbing official.
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4.  Reports: Prepare inspection reports, signed by the plumbing official.

B. Piping System Test:

1. Test for leaks and defects all new drainage and vent piping systems and parts of existing systems, which have
been altered, extended or repaired. If testing is performed in segments, submit a separate report for each test,
complete with a diagram of the portion of the system tested.

2. Leave uncovered and unconcealed all new, altered, extended, or replaced drainage and vent piping until it has
been tested and approved. Expose all such work for testing, that has been covered or concealed before it has
been tested and approved.

(98]

In the absence of State or Local code requirements, the following minimum level of testing shall be

performed. Drainage and Venting System Testing Procedures:

a.

Rough Plumbing: Except for outside leaders and perforated or open jointed drain tile, test the piping of
plumbing drainage and venting systems upon completion of the rough piping installation as follows:

1) Cast Iron Piping Systems:

a.  Attach an air compressor or testing apparatus to any suitable opening and close all other inlets
and outlets to the system by means of proper testing plugs. Plaster of paris shall not be used
in roof terminals. Air shall be forced tinto the system until there is a uniform pressure of five
piunds per square inch on the portion of the system being tested. The pressure shall remain
constant for 15 minutes without the addition of air.

2) Thermoplastic Piping Systems:

b.  Tightly close all openings in the piping system, and fill with water to the point of overflow,
but not less than 10 feet head of water. Water level shall not drop during the period from 15
minutes before the inspection starts through completion of the inspection. Inspect all joints
for leaks. The contractor shall pre-test the systems with air when necessary to avoid possible
damage to finished materials and surfaces.

Finished Plumbing: After the plumbing fixtures have been set and their traps filled with water, their
connections shall be tested and proved gas and water-tight. Plug the stack openings on the roof and
building drain where it leaves the building, and introduce air into the system equal to a pressure of 1"
water column. Use a "U" tube or manometer inserted in the trap of a water closet to measure this
pressure. Air pressure shall remain constant without the introduction of additional air throughout the
period of inspection. Inspect all plumbing fixture connections for gas and water leaks.

4. Repair all leaks and defects using new materials and re-test system or portion thereof until satisfactory results
are obtained.

5. Prepare reports for all tests and required corrective action.

3.08 ADJUSTING AND CLEANING

A. Clean interior of piping. Remove dirt and debris as work progresses.

B. Clean drain strainers, domes, and traps. Remove dirt and debris.

C. Protect drains during remainder of construction period to avoid clogging with dirt and debris and to prevent damage
from traffic and construction work.

D. Place plugs in ends of unoccupied piping at end of day and when work stops.
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3.09 PROTECTION

A. Protect drains during remainder of construction period, to avoid clogging with dirt and debris, and to prevent
damage from traffic and construction work.

B. Place plugs in ends of uncompleted piping at end of day or whenever work stops.

END OF SECTION 22 1316
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SECTION 22 13 19

SANITARY WASTE PIPING SPECIALTIES

PART 1: GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01
Specification Sections, apply to this Section.

1.02 SUMMARY
A.  This Section includes the following sanitary drainage piping specialties:

Cleanouts.

Floor drains.

Roof flashing assemblies.

Through-penetration firestop assemblies.
Miscellaneous sanitary drainage piping specialties.
Flashing materials.

B. Related Sections include the following:

1. Division 22 Section "Storm Drainage Piping Specialties" for trench drains for storm water, channel drainage
systems for storm water, roof drains, and catch basins.

2. Division 22 Section "Plumbing Fixtures" for specialties provided with plumbing fixtures and requiring
installation.

1.03 DEFINITIONS

A. ABS: Acrylonitrile-butadiene-styrene plastic.
B. FOG: Fats, oils, and greases.

C. FRP: Fiberglass-reinforced plastic.

D. HDPE: High-density polyethylene plastic.

E. PE: Polyethylene plastic.

F.  PP: Polypropylene plastic.

G. PVC: Polyvinyl chloride plastic.

1.04 SUBMITTALS

A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, and
accessories for the following:

1.  Floor drains.

B. Field quality-control test reports.
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C. Operation and Maintenance Data: For drainage piping specialties to include in emergency, operation, and
maintenance manuals.

1.05 QUALITY ASSURANCE
A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.

B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary piping specialty
components.

1.06 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and
formwork requirements are specified in Division 03.

B. Coordinate size and location of roof penetrations.

PART 2: PRODUCTS
2.01 CLEANOUTS
A. Metal Cleanouts:
1. Standard: ASME A112.36.2M cast iron for cleanout test tee.
2. Size: Same as connected drainage piping.
3. Body Material: Match connected piping material and connection method.
4.  Closure: Countersunk plug.
5. Options — Floor Cleanouts
a.  Closure: Brass plug with straight threads and gasket.
b.  Adjustable Housing Material: Cast iron with threads.
c.  Frame and Cover Material:
1) Finished Areas: Polished bronze.
2)  Unfinished Areas: Rough bronze.
3) Carpeted Areas: Stainless steel carpet marker with vandalproof screw.
6.  Options — Wall Cleanouts
a. Closure: Countersunk brass plug.
b.  Closure Size: Same as cleanout size.
c.  Wall Access: Round, flat, chrome plated brass coverplate with screw.
2.02 FLOOR DRAINS
A. Subject to compliance with requirements, provide drainage systems from one of the following:
1. Josam Mfg. Co.

2. Smith (Jay R) Mfg. Co.
3. Tyler Pipe; Subs, of Tyler Corp.
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4. Zurn Industries Inc,; Hydromechanics Div.
5. Watts Regulator Company
6. Mifab

B. All floor drains on grade shall be supplied with backwater valves unless otherwise noted.

C. General: Provide floor drains of size as indicated on drawings; and type, including features, as specified herein:
(Typical units listed below are of Josam manufacture).

D. Floor Drain Type FD-1: Coated cast iron combined floor drain and integral deep drum "P" trap with double
drainage flange, weepholes, side outlet spigot connection, adjustable satin nikaloy round "Super-Flo" strainer
Provide SureSeal Manufacturing trap protection device. Josam Series No-30600-AJ.

1. These drains are for use on grade in toilet rooms, showers, locker room and other finished areas.

2.03 ROOF FLASHING ASSEMBLIES

A. Roof Flashing Assemblies:

B. Description: Manufactured assembly made of 6.0-1b/sq. ft. thick, lead flashing collar and skirt extending at least 8
inches from pipe, with galvanized-steel boot reinforcement and counterflashing fitting.

1. Extended Vent Cap: With field-installed, vandal-proof vent cap.
2.04 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
A. Deep-Seal Traps:

1. Description: Cast-iron or bronze casting, with inlet and outlet matching connected piping and cleanout trap-
seal primer valve connection.

2. Size: Same as connected waste piping.

a. NPS2: 4-inch minimum water seal.
b. NPS 2-1/2and Larger: S-inch minimum water seal.

B. Air-Gap Fittings:

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between installed inlet and
outlet piping.

2. Body: Bronze or cast iron.

3. Inlet: Opening in top of body.

4.  Outlet: Larger than inlet.

5. Size: Same as connected waste piping and with inlet large enough for associated indirect waste piping.

C. Sleeve Flashing Device:

1. Description: Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe floor
penetrations of floor membrane. Include galvanized-steel pipe extension in top of fitting that will extend 2
inches above finished floor and galvanized-steel pipe extension in bottom of fitting that will extend through

floor slab.

2. Size: Asrequired for close fit to riser or stack piping.
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2.05

Stack Flashing Fittings:

1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof membrane, and
with threaded or hub top for extending vent pipe.

2. Size: Same as connected stack vent or vent stack.
Vent Caps:

1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include vented hood and
setscrews to secure to vent pipe.

2. Size: Same as connected stack vent or vent stack.
FLASHING MATERIALS

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights and thicknesses,
unless otherwise indicated:

1. General Use: 4.0-1b/sq. ft., 0.0625-inch thickness.
2. Vent Pipe Flashing: 3.0-1b/sq. ft., 0.0469-inch thickness.
3.  Burning: 6-Ib/sq. ft., 0.0938-inch thickness.

Copper Sheet: ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless otherwise
indicated:

1. General Applications: 12 oz./sq. ft.
2. Vent Pipe Flashing: 8 oz./sq. ft..

Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch minimum
thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-phosphatized finish for painting if
indicated.

Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum thickness.
Fasteners: Metal compatible with material and substrate being fastened.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units required for
installation; matching or compatible with material being installed.

Solder: ASTM B 32, lead-free alloy.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3: EXECUTION

3.01

A.

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining materials, joint
construction, and basic installation requirements.
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Install cleanouts in aboveground piping and building drain piping according to the following, unless otherwise
indicated:

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless larger cleanout is
indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger piping.
4.  Locate at base of each vertical soil and waste stack.

5. Locate where there is an increase in pipe size.

6. Locate at new to existing piping connections.

7. Locate at fixtures that are common vented at the same level.

8.  Locate at upper most terminal of horizontal drains where traps are concealed, so that all lines are accessible
for cleaning.

For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished floor.

For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, with frame and
cover flush with finished wall.

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with finished floor, unless
otherwise indicated.

1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining flooring.
Maintain integrity of waterproof membranes where penetrated.

4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise indicated.
Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.

Install flashing fittings on sanitary stack vents and vent stacks that extend through roof.

Install deep-seal traps on floor drains and other waste outlets, if indicated.

Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge into sanitary
drainage system.

Install sleeve flashing device with each riser and stack passing through floors with waterproof membrane.
Install vent caps on each vent pipe passing through roof.
Install wood-blocking reinforcement for wall-mounting-type specialties.

Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within cabinets and
millwork. Use deep-pattern escutcheons if required to conceal protruding pipe fittings.
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3.02 CONNECTIONS

A. Piping installation requirements are specified in other Division22 Sections. Drawings indicate general
arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment to allow service and maintenance.
3.03 FLASHING INSTALLATION

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are required. Join flashing
according to the following if required:

1. Lead Sheets: Burn joints of lead sheets 6.0-1b/sq. ft., 0.0938-inch thickness or thicker. Solder joints of lead
sheets 4.0-1b/sq. ft., 0.0625-inch thickness or thinner.

2. Copper Sheets: Solder joints of copper sheets.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors and roofs with
waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and skirt or flange
extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches around specialty.
C. Set flashing on floors and roofs in solid coating of bituminous cement.
D. Secure flashing into sleeve and specialty clamping ring or device.

E. Install flashing for piping passing through roofs with counterflashing or commercially made flashing fittings,
according to Division 07 Section "Sheet Metal Coping and Flashing."

F.  Fabricate and install flashing and pans, sumps, and other drainage shapes.
3.04 FIELD QUALITY CONTROL
A. Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect field-assembled
their installation, including piping and electrical connections, and to assist in testing.

B. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

3.05 PROTECTION

A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to prevent damage
from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.
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3.06 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and
maintain grease removal devices. Refer to Division 01 Section "Demonstration and Training."

END OF SECTION 22 1319
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