BOOK 3
DETAILED SPECIFICATIONS
PART 2 OF 3

STATE / LAKE LOOP ELEVATED STATION

CDOT PROJECT ID: D-1-209
SPECIFICATION NO.: 1269715

CITY OF CHICAGO

BRANDON JOHNSON
MAYOR

Prepared by
Department of Transportation (CDOT)
Contracts Section

THOMAS CARNEY
Acting Commissioner of Department of Transportation
2 N. LaSalle Street, Suite 1110
Chicago, lllinois 60602-2570

DANIEL BURKE, P.E., S.E.
Managing Deputy Commissioner — Division of Engineering

Issued by the
DEPARTMENT OF PROCUREMENT SERVICES

AILEEN VELAZQUEZ
CHIEF PROCUREMENT OFFICER

Document Printed December 2023
All Signatures To Be Sworn To Before A Notary Public
Any contract entered into as a result of this bid process is governed by the terms and conditions
set forth in Book 1 “Terms and Conditions for Construction” for CDOT FTA, as amended and

incorporated as if fully set forth here by this reference; and by Book 2, Book 3 (if applicable),
plans, drawings, exhibits, and attachments as appropriate.

FTA Funded October 2023 1



SECTION 22 05 00
COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following: Piping materials, equipment, accessories and their
installation, commissioning and testing:

Water supply piping, drain piping, vent piping.
Connections, fittings.

Valves, sensors, controls.

Sleeves.

Escutcheons.

Faucets, drains, strainers, traps and accessories.
Supports and anchorages.

Pumps.

Meters.

10. Service connections.

11. Sump pits, manholes, catch basins.

12. Insulation.

13. Heat tracing.

14. Plumbing Fixtures.

15. Hot water heaters.

16. Natural gas piping, connections and valves.
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B. Individual plumbing specification sections have specific requirements that are in addition
to the requirements of this section.

C. Related Sections:

Section 07 84 13, Penetration Firestopping.

Section 22 05 17, Sleeves and Sleeve Seals for Plumbing Piping

Section 22 05 18, Escutcheons for Plumbing Piping

Section 22 05 19, Meters and Gages for Plumbing Piping

Section 22 05 23, General-Duty Valves For Plumbing Piping

Section 22 05 29, Hangers and Supports For Plumbing Piping and Equipment

Section 22 05 33, Heat Tracing For Plumbing Piping

Section 22 07 00, Pipe Insulation

Section 22 11 16, Domestic Water Piping

0. Section 22 11 19, Domestic Water Piping Specialties Section 22 11 23, Domestic
Water Pumps

11. Section 22 13 14, Plumbing for Underground Drainage

12. Section 22 13 16, Sanitary Waste and Vent Piping

13. Section 22 13 19, Sanitary Waste Piping Specialties

14. Section 22 13 20, Sanitary Drains

15. Section 22 13 29, Sanitary Sewerage Pumps

16. Section 22 14 13, Storm Drainage Piping
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17. Section 22 14 23, Storm Drainage Piping Specialties
18. Section 22 14 26, Prefabricated Trench Drain System
19. Section 22 14 29, Sump Pumps

20. Section 22 40 00, Plumbing Fixtures

1.3 REFERENCES

A. General: The work shall comply with or exceed the referenced standards and codes. Any
work which cannot meet the referenced standards and codes shall be brought to the at-
tention of the Authority for written approval before proceeding with the work.

B. Codes: The work shall comply with the following codes:

1. City of Chicago Building Code.
2. State of lllinois Plumbing Code.
C. Standards: The work shall comply with the following standards:
1. American National Standard Institute (ANSI)
a. ANSI B1.20.1 -Pipe Threads, General Purpose Revision and Re-designation of
ASME/ANSI B2.1.
2. American Society of Sanitary Engineering (ASSE):
a. ASSE 1001 - Pipe Applied Atmospheric Vacuum Breakers.
b. ASSE 1011 - Performance Requirements for Hose Connection Vacuum Break-
ers.
3. American Society of Mechanical Engineers (ASME):
a. ASME/ANSI Sec. 9 - Welding and Brazing
Qualifications.
b. ASME/ANSI B16.1 - Cast Iron Pipe Flanges and Flanged Fittings Class 25, 125,
250, and 800.
c. ASME/ANSI B16.3 - Galvanized Malleable Iron Threaded Fittings.
d. ASME/ANSI B16.4 - Cast Iron Threaded Fittings Class 125 and 250.
e. ASME/ANSI B16.18 - Cast Copper Alloy Solder-Joint Pressure Fittings.
f. ASME/ANSI B16.12 - Cast Iron Threaded Drainage Fittings.
g. ASME/ANSI B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fit-
tings.
h. ASME/ANSI B16.26 - Cast Bronze Fittings for Flared Copper Tubes.
i. ASME/ANSI B16.39 - Malleable Iron Threaded Pipe Unions.
j. ASME/ANSI B31.9 - Building Service Piping.
4. American Society of Testing and Materials (ASTM):
a. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seam-
less.
b. ASTM A74 - Cast Iron Soil Pipe and Fittings.
c. ASTM A106 — Standard Specification for Seamless Carbon Steel Pipe for High-
Temperature Service.
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d. ASTM B88 - Seamless Copper Water Tube.
e. ASTM B251 - Wrought Seamless Copper and Copper-Alloy Tube.

5. American Water Works Association (AWWA):

a. ANSI/AWWA C105/A21.5 - Polyethylene Encasement for Ductile-lIron Pipe Sys-
tems.
b. ANSI/AWWA C510 - Double Check Valve Backflow-Prevention Assembly.

6. Miscellaneous Standards and Regulations:

a. Environmental Protection Agency (EPA)

b. Clean Water Act (CWA)

c. Occupational Safety and Health Act (OSHA)
d. Manufacturer's Standardization Society MSS

D. Conflicts: In all cases where conflicts exist in standards or codes, the more stringent re-
quirement shall be followed. Where the Contract Documents are in excess of the refer-
enced codes and standards, the Contract Documents shall be followed. All conflicts shall
be brought to the attention of the Authority for written approval before proceeding with the
work in question.

1.4 DEFINITIONS

A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred
spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings,
unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical
contact by building occupants. Examples include above ceilings and in chases.

E. Concealed, Exterior Installations: Concealed from view and protected from weather
conditions and physical contact by building occupants but subject to outdoor ambient
temperatures. Examples include installations within unheated shelters.

F. The following are industry abbreviations for plastic materials:
1. ABS: Acrylonitrile-butadiene-styrene plastic.
2. CPVC: Chlorinated polyvinyl chloride plastic.
3. PE: Polyethylene plastic.
4. PVC: Polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:

1. EPDM: Ethylene-propylene-diene terpolymer rubber.
2. NBR: Acrylonitrile-butadiene rubber.
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1.5 SUBMITTALS

A. Unless specified otherwise in the individual plumbing sections, submit product data,
catalog cuts, specifications, installation instructions, recommendations, operating
instructions, parts list, warranty information and shop drawings for the following plumbing
items for review and approval by the Authority:

©CoONIORWN =

Water supply piping, drain piping, vent piping.
Connections, fittings.

Valves, sensors, controls.

Sleeves.

Escutcheons.

Faucets, drains, strainers, traps and accessories.
Supports and anchorages.

Pumps.

Meters.

. Service connections.

. Sump pits, manholes, catch basins.

. Insulation.

. Heat tracing.

. Plumbing Fixtures.

. Hot water heaters.

. Natural gas piping, connections and valves.
. Penetration Firestopping Materials.

B. Submit welding certificates.

C. Design Drawings: Submit marked up Design Drawings showing proposed locations for
piping and equipment for approval.

D. Utility Plans: Submit for Authority’s review and approval:

1.

5.

Contractor to submit utility plans for all levels of the facility for coordination of all utility
runs and chases. The utility plans to show the layout and location horizontally and
vertically of all utilities including pipes (water, drains and sewer, vent, gas, fire
protection, power, safety, communication); ductwork (supply, return, vent) and
equipment.

The utility plans to also show all obstructions, structural and building elements, walls
and other fixed elements.

Purpose of the utility plans are to indicate the relationship and coordination of the
utilities to the fixed building elements and to other utilities; indicate clearances;
determine location and extent of obstructions and indicate potential interferences.
The utility plans to show required clearances and spaces for maintenance of the
utilities and access to valves, shutoffs, controls, cleanouts and other equipment. The
drawings to show utility chases for pipes and other utilities; their layout and
accessibility.

It is the Contractor’s responsibility to obtain input from all utility and other trades to
develop the utility layouts; coordinate their work to avoid conflicts and interferences
as well as facilitate an orderly installation of all the work.

Upon approval, utility plans to be distributed to all applicable trades.

E. Closeout Submittals: The Contractor shall furnish operating instructions and
maintenance specifications and requirements in accordance with the requirements of
Division One Section, Closeout Procedures.

1.6 CONTRACT DRAWINGS AND SPECIFICATIONS
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A. The Contract Documents are in-part diagrammatic, unless specifically dimensioned, in
showing the general arrangement, and approximate sizes of equipment. Certain physical
relationships which must be established within the plumbing work, and in its interface with
other work is the responsibility of the Contractor. The Contract Documents indicate the
best available information on existing conditions, utilities, services, and on new services
(if any) to be provided to the project. Accuracy of this information is not assured and must
be verified in field by the Contractor.

B. The intent and purpose of Drawings and Specifications are that all necessary labor and
materials be provided for completion of all the work specified. The systems installed shall
be complete in all details, including all minor items, accessories or devices necessary for
a complete operational system ready for service, whether or not they are specifically
called for in the Specifications or on the Drawing.

C. Plumbing Contract Drawings are diagrammatic and show requirements by use of graphic
symbols. Symbols and Abbreviations drawings are provided. In general, these are
recognized symbols of industry and the engineering profession.

1.7 QUALITY ASSURANCE

A. Steel Support Welding: Qualify processes and operators according to AWS D1.1,
"Structural Welding Code--Steel."

B. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and
Pressure Vessel Code: Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."

2. Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.

C. Each major component of equipment shall have the manufacturer's name, address,
model number, and rating on a plate securely affixed in a conspicuous place.

D. Code Ratings, labels or other data which are die-stamped or otherwise affixed to the sur-
face of the equipment shall be in visible location.

E. Materials, installation and workmanship shall comply with all applicable codes, local ordi-
nances, regulations, industry standards, utility company regulations and all requirements
of local authorities having jurisdiction. Where the Contractor Documents are at variance,
the most stringent shall govern. The Contractor shall notify the Authority in writing of dis-
crepancies.

F. Manufacturers shall be firms regularly engaged in manufacturer of equipment and prod-
ucts of types, materials and sizes required, whose products have been in satisfactory use
in similar service for not less than 5 years.

G. The Installer shall be a firm with at least 3 years of successful installation experience on
similar projects and all plumbers shall be licensed and experienced.

1.8 DELIVERY, STORAGE, AND HANDLING
A Deliver products properly identified with names, model numbers, types, grades, compli-

ance labels. Adequately package or protected to prevent deterioration during shipment,
storage and handling. Store in a dry, well ventilated, indoor space, except where pre-

Common Work Results for Plumbing 22 05 00-5
CDOT Project No. D-1-209 State/Lake Loop Elevated Station



pared and protected specifically for exterior storage. Coordinate the deliveries of me-
chanical materials and products with the scheduling and sequencing of the work so that
storage requirements at the site are minimized.

B. Follow manufacturer's directions in the delivery, storage, protection and handling of all equip-

C.

ment and materials.

Deliver and store equipment and materials to the site in original containers, sheltered
from the elements and mechanical injury. ltems subject to moisture damage shall be
stored in dry, heated spaces.

Ascertain whether any temporary access openings in the building will be required for the
admission of apparatus and notify the Authority accordingly.

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of
dirt, debris, and moisture.

1.9 COORDINATION

A.

The Contractor is responsible for the coordination of work by the different sub-contractors
to avoid interferences and delays. The Authority is not responsible for coordination of
construction. In the event that interferences occur between the different trades, the
Contractor shall decide as to which trade shall relocate its work at no additional cost to
Authority.

For locations where several elements of mechanical or electrical work must fit into the
available space, prepare coordination shop drawings showing the actual physical
dimensions at an accurate scale. Submit prior to fabrication and installation.

Install piping and similar services straight and true, aligned with other work, close to walls
and overhead structure, concealed in occupied spaces, and out-of-the-way with
maximum passageway and headroom remaining in each space.

Arrange piping work in a neat, well organized manner running parallel with primary lines
of the building construction, and with a minimum of 7'-0" overhead clearance where
possible. Give right-of-way to piping which must slope for drainage. Arrange work to
facilitate maintenance and repair or replacement of equipment. Locate operating and
control equipment and devices for easy access.

Arrange for pipe spaces, chases, slots, and openings in building structure during
progress of construction, to allow for plumbing installations.

Coordinate installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

Coordinate requirements for access panels and doors for plumbing items requiring access
that are concealed behind finished surfaces. Access panels and doors are specified in
Division 08 Section "Access Doors and Frames."
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1.10 PROTECTION

A.

Keep pipe openings closed by means of plugs or caps; cover all fixtures, equipment and
apparatus to protect them against damage, both before and after installation.

Provide protective guards for devices such as valves which are located in elevator and
escalator pits, stairwells and where directed by the Authority.

Protect all work against injury by freezing or exposure to the weather while stored or
installed in place. All motors shall be wrapped for protection against excessive humidity
before the building is enclosed.

111 WARRANTY

A.

Warranty all materials and workmanship furnished and installed under this Contract for a
period of one year form the date of Substantial Completion of these items unless a
warranty for a longer period is specified for specific items.

PART 2 PRODUCTS

21 GENERAL PLUMBING PRODUCT REQUIREMENTS

A.

Provide materials and factory-fabricated products of sizes, types, ratings, and capacities
as indicated. Where not indicated, provide proper selection complying with the Specifica-
tions and governing regulations. Where more than one type is indicated, selection is the

Contractor's option.

Quality: Provide no less a quality than manufacturers' standard products, as specified by
their published product data while complying with the specified requirements. Do not as-
sume that the available off-the-shelf condition of a product complies with the require-
ments. Do not purchase specific plumbing materials and equipment for the project until
completion of submittals which might affect the purchase.

Condition: Except as otherwise indicated, provide new plumbing products, free of defects
and harmful deterioration at the time of installation. Provide each product complete with
trim, accessories, finish, guards, safety devices and similar components specified or rec-
ognized as integral parts of the product, or required by governing regulations. To the
greatest extent possible and unless otherwise indicated, complete the fabrication, as-
sembly finishing and testing of products prior to delivery to the project.

Uniformity: Where multiple units of a generic product are required for a single major sys-
tem, provide identical products by the same manufacturer, without variations except for

size and similar variations as indicated. Product/manufacturer uniformity does not apply
to raw materials and bulk materials.

Compatibility: Where more than one product selection is specified, either generically or
proprietary, selection is the Contractor's option. Provide adaptations as needed for inter-
facing of selected products in the work.

Nameplates: Provide a permanent operational data nameplate on each item of power
operated plumbing equipment, indicating the manufacturer, product name, model num-
ber, serial number, speed, capacity, power characteristics, labels of tested compliances,
and similar essential operating data. Locate nameplates in easily-read locations; except
where product is visually exposed in occupied areas of the building, locate nameplate in
a concealed position which is accessible for reading by service personnel.
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2.2 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and
joining methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.3 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed
below.
B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping

system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness
unless thickness or specific material is indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze
flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel
flanges.
2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and

full-face or ring type, unless otherwise indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according
to ASTM B 813.

D. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant
piping, unless otherwise indicated.

E. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for
wall thickness and chemical analysis of steel pipe being welded.

2.4 DIELECTRIC FITTINGS

A. Description: Combination fitting of copper alloy and ferrous materials with threaded,
solder-joint, plain, or weld-neck end connections that match piping system materials.

B. Insulating Material: Suitable for system fluid, pressure, and temperature.

C. Dielectric Unions: Factory-fabricated, union assembly, for 250-psig minimum working
pressure at 180 deg. F.

1. Manufacturers:
a. Eclipse, Inc.
b. Watts Industries, Inc.; Water Products Div.
C. Zurn Industries, Inc.; Wilkins Div.
D. Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150 psig

minimum working pressure as required to suit system pressures.
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2.5

2.6

1. Manufacturers:
a. Central Plastics Company.
b. Epco Sales, Inc.
C. Watts Industries, Inc.; Water Products Div.
E. Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include flanges,

full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves,
phenolic washers, and steel backing washers.

1.

Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.

C. Central Plastics Company.

Separate companion flanges and steel bolts and nuts shall have 150 psig
minimum working pressure where required to suit system pressures.

PIPE SLEEVE SEALS

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

1.

SLEEVES

Manufacturers:

a. Advance Products & Systems, Inc.
b. Calpico, Inc.
C. Metraflex Co.

Sealing Elements: EPDM interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.
Pressure Plates: Stainless steel. Include two for each sealing element.

Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of
length required to secure pressure plates to sealing elements. Include one for
each sealing element.

A. Galvanized-Steel Sheet: 0.0239-inch minimum thickness; round tube closed with welded
longitudinal joint.

B. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

C. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.

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 set screws.
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2.7 PENETRATION FIRESTOPPING SYSTEMS

A.

Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke
and other gases, and maintain original fire-resistance rating of construction penetrated.
Penetration firestopping systems shall be compatible with one another, with the
substrates forming openings, and with penetrating items if any.

1. Refer to Specification Section 07 84 13, Penetration Firestopping.

2.8 ESCUTCHEONS

A.

E.

2.9 GROUT

A

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID to
closely fit around pipe, tube, and insulation of insulated piping and an OD that completely
covers opening.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-
plated finish.

One-Piece, Cast-Brass Type: With set screw.

1. Finish: Polished chrome-plated and rough brass.
Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
1. Finish: Polished chrome-plated and rough brass.

One-Piece, Floor-Plate Type: Cast-iron floor plate.

Description: ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement
grout.

1. Characteristics: Post-hardening, volume-adjusting, non-staining, noncorrosive,
nongaseous, and recommended for interior and exterior applications.

Design Mix: 5000-psi, 28-day compressive strength.
Packaging: Premixed and factory packaged.

PART 3 EXECUTION

3.1 FIELD VERIFICATION

A.

Contractor shall review the Drawings, Specifications and visit the Site before submitting
Contractor’s bid. Contractor shall examine areas and conditions under which plumbing
work is to be installed, and notify General Contractor in writing of conditions detrimental
to proper completion of the work. Do not proceed with the work until unsatisfactory condi-
tions have been corrected.
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3.2

RECORD PLUMBING DRAWINGS

A.

Unless specified otherwise in Division 01, maintain a white-print set of the Plumbing
Drawings, shop drawings and utility plans in clean, undamaged condition, for mark-up of
actual installations which vary substantially from the work as shown. Obtain a set of
erasable mylar transparent originals for each drawing and use to record installed condi-
tions. The "Field Record" drawings shall be submitted to the Authority for approval before
final payment will be made on the contract. Record every substantive installation of
plumbing and mechanical work which previously is either not shown or shown inaccurate-
ly, but in any case record the following:

1. Concealed piping drawn to scale and fully dimensioned.
2. Work concealed in a non-accessible arrangement.
3. Valves, sensors, and control devices and items requiring maintenance.

3.3 PRODUCT INSTALLATION GENERAL

A.

Except where more stringent requirements are indicated, comply with the product manu-
facturer's installation instructions and recommendations, including handling, anchorage,
assembly, connections, cleaning, testing, charging, lubrication, start-up, test operation,
and shut-down of operating equipment.

3.4 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements, according to code and as specified
in individual Division 22 Sections specifying piping systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Indicated locations and arrangements were used to size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations. Install
piping as indicated unless deviations to layout are approved on Coordination Drawings.

C. Install piping in concealed locations, unless otherwise indicated and except in equipment
rooms and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls or other building systems unless otherwise
indicated. Diagonal runs are prohibited unless specifically indicated otherwise. Install
piping to allow maximum possible headroom unless specific mounting heights are
indicated.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping to permit valve servicing.

G. Install piping at indicated or required slopes; otherwise install piping level and plumb.
Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

. Install piping to allow application of insulation.

J. Install plumbing equipment to facilitate service, maintenance, and repair or replacement
of components. Connect equipment for ease of disconnecting, with minimum
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interference to other installations. Extend grease fittings to accessible locations. Install
equipment to allow right of way for piping installed at required slope.

K. Select system components with pressure rating equal to or greater than system operating
pressure.
L. Install escutcheons for penetrations of walls, ceilings, and floors according to the
following:
1. New Piping:
a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-

pattern type.

M. Install sleeves for pipes passing through concrete and masonry walls and concrete floor
and roof slabs.

N. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board
partitions, and concrete floor and roof slabs.

1. Cut sleeves to length for mounting flush with both surfaces.

a. Exception: Extend sleeves installed in floors of mechanical equipment
areas or other wet areas 2 inches above finished floor level. Extend
cast-iron sleeve fittings below floor slab as required to secure clamping
ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are constructed.

3. Install sleeves that are large enough to provide 1/4-inch annular clear space
between sleeve and pipe or pipe insulation. Use the following sleeve materials:

Steel Pipe Sleeves: For pipes smaller than NPS 6.

Steel Sheet Sleeves: For pipes NPS 6 and larger, penetrating gypsum-
board partitions.

C. Stack Sleeve Fittings: For pipes penetrating floors with membrane
waterproofing. Secure flashing between clamping flanges. Install
section of cast-iron soil pipe to extend sleeve to 2 inches above finished
floor level. Refer to Division 07 Section "Sheet Metal Flashing and Trim"

for flashing.
d. Seal space outside of sleeve fittings with grout.
4. Except for underground wall penetrations, seal annular space between sleeve

and pipe or pipe insulation, using joint sealants appropriate for size, depth, and
location of joint. Refer to Division 07 Section "Joint Sealers" for materials and
installation.

0. Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter.
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3. Piping Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve.
Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for sleeves.
Seal pipe penetrations using mechanical sleeve seals. Select sleeve size to allow for 1-
inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Piping Sleeve Seal Installation: Select type and number of sealing elements
required for pipe material and size. Position pipe in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pipe and sleeve.
Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and
floors at pipe penetrations. Seal pipe penetrations with firestop materials. Refer to
Division 07 Section "Penetration Firestopping" for materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for roughing-in
requirements.

3.5 PIPING JOINT CONSTRUCTION

A

Join pipe and fittings according to the following requirements and Division 22 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to
tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook,"
using lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and
Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

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 follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open
welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Atrticle.
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H.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt
threads.

3.6 PIPING CONNECTIONS

A.

Make connections according to the following, unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at
final connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping
materials of dissimilar metals.

4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect
piping materials of dissimilar metals.

5. All dielectric unions and couplings must be installed in a readily accessible and
visual location for ease of maintenance.

3.7 PIPING INSULATION

A.

Install insulation materials on clean and dry surfaces, after test acceptance. Do not apply
to hot surfaces. Butt insulation joints firmly together to ensure complete and tight fit over
surfaces to be covered. Insulate each continuous run with full-length units of insulation,
with single cut piece to complete run. Do not cut pieces or scraps abutting each other.
Insulation shall have smooth and even outside surfaces. Redo poorly fitted joints. Do not
use mastic or joint sealer as filler for gapping joints and excessive voids resulting from
poor workmanship. Cover insulated surfaces with glass cloth jacketing neatly fitted and
firmly secured. Lap seams at least two inches. Apply over vapor barrier where applicable.
Extend insulation without interruption through walls, floors and similar ductwork
penetrations, except where otherwise indicated. On insulated equipment, breeching and
stacks, apply using staggered joint method for both single and double-layer construction
where feasible. Apply each layer of insulation separately.

3.8  HANGERS AND SUPPORTS

A. All piping and equipment shall be adequately supported, either suspended from the
construction above, or by means of struts to the construction below. Comply with MSS

SP-69 and SP-89.

1. Cut fit, and place miscellaneous metal supports accurately in location, alignment
and elevation to support and anchor plumbing materials and equipment.

B. Provide:

1. Approved type inserts for support of work in case of concrete construction.

2. Approved type forged steel beam clamps in the case of steel construction.

3 Supplementary angles, channels, plates, etc., where supports are required
between building structural members, spanning the space and attached to
building structural members by welding, bolting or with concrete anchors.

4. All rods, angles, rails, struts, brace plates, platforms, etc., required for
suspension or support of piping, ducts and equipment.
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5. Hangers, rollers, threaded rods, turnbuckles, saddles, insulation protectors,
anchors, etc., and all miscellaneous specialties for the attachment of hanger and
supports to the structure.

6. Where additional hangers are required, provide ITT Philips "Red Head" self-
drilling anchors of the size required by hanger rod size and the imposing loading.
Anchors shall not be installed in concrete beams or girders. Anchors shall be
installed in accordance with manufacturer's recommendations. Anchor bolts shall
be case hardened steel of the type to meet manufacturer's recommended safe
working load of anchor.

Unless otherwise noted, the piping shall be supported as described under Section 22 40
00 - Plumbing.

Install hangers and supports to allow controlled movement of piping systems, to permit
freedom of movement between pipe anchors, and to facilitate action of expansion joints,
expansion loops, expansion bends and similar units.

Load Distribution: Install hangers and supports so that piping live and dead loading and
stresses from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that
maximum pipe deflections allowed by ASME B31.9 Building Services Piping Code is not
exceeded.

Cut, fit and place metal supports accurately — location, alignment and elevation to support
and anchor plumbing materials and equipment.

Insulated Piping: Comply with the following installations requirements:

1. Clamps: Attach clamps, including spaces (if any) to piping with clamps projecting
through insulation; do not exceed pipe stresses allowed by ASME B31.9.
2. Saddles: Install protection saddles MSS Type 39 where insulation without vapor

barrier is indicated. Fill interior voids with segments of insulation that match
adjoining pipe insulation.

Structural Steel Supports: All structural steel used in the fabrication of pipe and duct
supports, including cross members, steel shapes and plates, shall conform to ASTM
Specification A-36. Steel shall be well formed to shape and size. Shearing and punching
shall leave clean, true lines and surfaces. Carefully match exposed work to produce
continuity of line and design. All joints, unless otherwise shown or specified, shall be
accurately fitted and rigidly secured with hairline contact. Thickness of metal and details of
assembly and support shall give adequate strength and stiffness.

3.9 PIPE SLEEVES
A. Provide pipe sleeves for all pipes which pass through walls, partitions, floors, ceilings, or
roofs, in accordance with Section 22 40 00 - Plumbing.
3.10 EQUIPMENT IDENTIFICATION
A. All pumps, fan systems, etc., as well as their motor starters, shall be identified by 1/8 inch
thick, white with black core laminated phenolic nameplates. Equipment plates shall be 1%
inch x 4 inch with 3/16 inch lettering, and adhered with adhesive furnished by plate
manufacturer.
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1. Data: Manufacturer, product name, model number, serial number, capacity,
operating and power characteristics, labels of tested compliances, and essential
data.

3.11  IDENTIFICATION OF PIPING

A.

All service piping which is accessible for maintenance operations (except piping in
finished spaces) shall be identified with semi-rigid plastic (not pressure-sensitive)
identification markers or equal. Direction of flow arrows shall be included on each marker,
unless otherwise specified.

In conformance with "Scheme for the Identification of Piping Systems" (ANSI A13.1) and
OSHA, each marker shall show (1) approved color--coded background, (2) proper color
of legend in relation to background color, (3) approved legend letter size, and (4)
approved marker length.

For pipes under 3/4 inches O.D. (too small for color bands and legends), brass
identification tags 1-1/2 inch in diameter with depressed 1/4 inch high backfilled letters
above 1/2 inch back-filled numbers shall be fastened securely at specified locations.

Locations for pipe markers shall be as follows:

At each branch and riser take-off excluding short take-off for fixtures.
At each pipe passage through wall, floor and ceiling construction.

At each pipe passage to underground.

On all horizontal pipe runs - marked every 25 feet.

PN~

Pipe markers shall be as manufactured by Seton Name Plate Corp., New Haven,
Connecticut, 06505; Badger Tag & Label Company; Bunting Stamp, Inc., or approved
equal.

3.12 OPERATING AND MAINTENANCE MANUALS AND PARTS LISTS

A. Comply with the Section 01 70 00: Project Closeout.

B. Each manual shall contain all information pertinent to the equipment and essential for
good preventive maintenance practice, and for efficient replacement of all expandable
components.

C. The manual shall generally include the items listed below and other features as may be
recommended by the manufacturers:

6. Catalog information of the unit installed.

7. Capacity and installation details.

8. Special valves and control devices.

9. Operating pressure and temperatures.

10. Relief devices and setting.

11. Complete list of parts, including a list of spare parts recommended to "keep on
hand" for ordinary service requirements, with re-ordering numbers and current
pricing.

D. Manuals for instructions shall be complete and explicit.

E. The above information shall be provided for the following and for all other equipment
where it is necessary to have the aforementioned data:
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Plumbing fixtures, faucets, and flush valves.
Relief valves.

Temperature control systems (as installed).
Valves.

Vibration isolator units.

Specialties, etc.

AN

3.13 FLASHING SLEEVES

A. Wherever pipes pass through the roof, furnish and install Zurn Figure Z-195-10, Josam,
Jay R. Smith or approved equal, flashing sleeves, installed in accordance with
manufacturer's instructions. See typical detail on drawing.

B. Flashing sleeves shall be provided with 18 ounce copper flashing extending not less than
19 inches beyond the largest diameter of opening.

3.14  NOISE AND VIBRATION CONTROL

A. Make provisions in the installation of work so that noises or vibrations shall not be
transmitted through foundations, floors, walls, columns, ducts, piping, etc., so as to be not
objectionable in any manner. All equipment provided shall be selected and installed with
this in view. If any equipment exceeds reasonable requirements as to quietness of
operation and freedom from vibration when operating under continuous maximum
demands, it shall be altered or replaced.

B. Furnish and install vibration eliminators and isolation equipment as manufactured by the
Vibration Eliminator Co.; Korfund; Mason Industries, or approved equal, for equipment,
fans, motors, pumps, etc., as indicated on the drawings, specified or as required.

C. The isolation and vibration eliminator manufacturer and Contractor shall be responsible
for the selection of the power units for their loadings, quantities, etc., and he/she shall
guarantee that each and every installation and their application shall have a vibration
efficiency of 90% or greater. As a minimum, provide types of vibration eliminators as
indicated on the drawings.

D. Submit shop drawings to the Authority for approval of all isolation equipment, with
dimensions and other data as specified and prepared by the isolation equipment
manufacturer.

3.15 PENETRATION FIRESTOPPING INSTALLATION

A. Contractor responsible to firestop all pipe and other penetrations in walls, floors, ceilings
and other substrates to prevent infiltration of smoke, fire, air and noise, Firestopping
materials and installation to meet applicable codes and required fire ratings.

1. Refer to Specification Section 07 84 13, Penetration Firestopping.

3.16  CUTTING AND PATCHING

A. Cut and patch building materials as required for the installation of work. Do not cut struc-
tural framing, walls, floors, decks and other members intended to withstand stress. Holes
cut in structural steel must be drilled or punched. Cut openings through concrete (for pipe
penetrations and similar services) by core drilling or sawing. Execute patching in the
manner recommended by the Installer trade. Restore the cut work in every respect, in-
cluding the elimination of visual defects in exposed finishes.
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3.17  PAINTING

A. All shop fabricated and factory built equipment not primed, galvanized or protected by
plating shall be cleaned and given one (1) shop coat of zinc-chromate primer before
delivery to the site. Any portions of the shop coat damaged in delivery or during
construction shall be re-coated. Piping, ductwork and equipment shall be left cleaned and
primed, ready for finish painting. All insulation on piping that does not receive a jacket
shall be painted. All finish painting will be done under Section 09 90 00: Painting.

B. Paint nameplates, labels, tags, sprinklers, stainless steel or chromium-plated items such
as valve stems, motor shafts, levers, handles, trip strips, etc.

C. Repair marred and damaged factory-painted finished to match existing finishes.

3.18 CLEANING — GENERAL

A. Maintain the premises in an orderly fashion at all times, providing continuous clean-up
during the construction period. Remove all cartons, containers, crates, etc., as soon as
their contents have been removed and also remove all debris caused by work as soon as
possible. Deposit all discarded materials in a suitable refuse container and prevent these
materials from being scattered by the elements. All cartons, debris, etc., shall be
removed from the premises and site at the sole expense of the Contractor.

B. Contractor shall stack all construction materials associated with this work in areas so as
to avoid congestion and interference with other trades.

C. At the completion of the Work, the Contractor shall clean all of his/her work, equipment,
etc., free from dust, etc. and shall leave the Work in good housekeeping fashion, in a
manner acceptable to the Authority.

3.19 SYSTEM PERFORMANCE TEST RUN

A. With Authority's Representative present, operate each system in a test run to demon-
strate compliance with performance requirements. Make final corrections or adjustments
of systems to refine and improve performances. Demonstrate that controls and items re-
quiring service or maintenance are accessible.

3.20 CLEANING AND LUBRICATION

A. After final performance test run of each mechanical system, clean system both externally
and internally. Flush Domestic water piping systems. Clean strainers and traps. Lubricate
equipment and remove excess lubrication. Touch-up minor damage to painted finishes.

3.21  GENERAL OPERATING INSTRUCTIONS

A. Conduct a full-day minimum walk-through explanation and demonstration for orientation
and education of Authority's personnel to be involved in continued operation of building
and its mechanical plant. Describe each system, its control system, flow adjustments,
temperature control and similar operation. Explain identification system. Describe se-
quencing, interlock provisions, shut-down and season operations. Emphasize emergency
procedures and safety provisions during equipment malfunction, disasters, power failures
and similar unusual circumstances. Describe system limitations and precautions including
weather adjustments. Outline basic maintenance procedures. Explain maintenance man-
uals, record drawings, spare parts inventory, and storage of extra materials, meter read-
ings and similar service items.
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3.22

CONTINUED SYSTEMS OPERATIONS

A. At time of substantial completion of mechanical work, Authority's operating personnel will take
over operation of mechanical systems. Respond promptly with consultation and services
on whatever operation or maintenance problems may remain or arise in continued opera-
tion until expiration of guarantee period.

PART 4 - MEASUREMENT AND PAYMENT

4.01

4.02

4.03

MEASUREMENT

A. The work of COMMON WORK RESULTS FOR PLUMBING shall not be measured for
payment.

PAYMENT

A. No separate payment shall be made for the work covered in this section. Payment for the
Work of COMMON WORK RESULTS FOR PLUMBING shall be included in the contract
lump sum price as shown in the Schedule of Prices for PLUMBING WORK.

PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

12 SUMMARY

A. Section Includes: providing and installing for plumbing installations:
1. Sleeves.
2. Stack-sleeve fittings.
3. Sleeve-seal systems.
4. Sleeve-seal fittings.
5. Grout.
6. Silicone sealants.

B. Related Sections:
1. Section 07 62 00, Sheet Metal Flashing and Trim.
2. Section 07 84 13, Penetration Firestopping.
3. Section 07 92 00, Joint Sealants.
4. Section 22 11 16 Domestic Water Piping.
5. Section 22 13 16 Sanitary Waste and Vent Piping.
6. Section 22 14 13, Storm Drainage piping.

1.3 REFERENCES

A. General: The work shall comply with or exceed the referenced

standards and codes. Any work

which cannot meet the referenced standards and codes shall be brought to the attention of the

Authority for written approval before proceeding with the work.
B. Codes: The work shall comply with the following codes:
1. City of Chicago Building Code.
2. State of Illinois Plumbing Code.
1.4 SUBMITTALS
A. Product Data: For each type of product.
B. Installation Instructions: For each type of product installed.

C. Field quality-control reports.
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1.6

1.7

1.8

A.

QUALITY ASSURANCE

General: All materials shall be clearly stamped or tagged as required by the referenced
standards. Any materials or workmanship which in the opinion of the Authority does not use the
referenced standards and codes shall be discarded and replaced at the Contractor's expense.
Manufacturer Qualifications: Subject to conformance with the requirements of the Contract
Documents, the Contractor shall furnish plumbing materials and equipment manufactured by a
company specializing in manufacturing the products specified in this section with a minimum of
five (5) years documented experience.

Installer Qualifications: Subject to conformance with the requirements of the Contract
Documents, plumbing shall be installed by a company specializing in performing the work of the
Section with a minimum of five (5) years documented experience.
SEQUENCING/SCHEDULING

The Contractor shall schedule and perform tasks required for furnishing and installing the
plumbing in conformance with the requirements of the accepted project schedule.

PRODUCT DELIVERY, STORAGE AND HANDLING

Store products in manufacturer's original shipping containers. Do not stack containers or store
in such a manner that may cause damage.

Provide temporary protective coating on exposed installed materials

WARRANTY

All equipment, and accessories to be warranted by the manufacturer and installer for a period of

one (1) year after the date of final acceptance unless noted otherwise. If any item or installation
is found defective, the item or installation must be repaired or replaced at no cost to the Authori-
ty for parts or labor, and upon the discretion of the Authority.

PART 2 - PRODUCTS

2.1 PIPE SLEEVES - GENERAL

A. Provide pipe sleeves for all pipes which pass through walls, partitions, floors, ceilings, or roofs.

B. General floor sleeves shall be standard weight galvanized steel pipe with bottom end flush with
surface, top end extend 1" above finished floor, caulked.

C. Foundation walls and slabs on grade: Cast iron (per Clow 1430/1435 or Josam, Zurn, J.R.
Smith or Wade), sleeves, flush inside and outside, integral waterstop, caulked, or Thunderline
linkseal series "LS" sleeve with waterstop, rubber sealing elements, pressure plates and bolts.

D. Concrete walls: Standard weight galvanized steel pipe, flush with wall surface at both ends
anchored and caulked.
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E. Sleeves through fire/smoke rated walls or floors shall be of standard weight galvanized steel
pipe.

F. Interior partitions and ceilings: 20 gauge galvanized steel with lock joints.

G. Sleeves for uninsulated piping shall be two (2) sizes larger than pipe passing through. Sleeves
for insulated piping shall be large enough to accommodate the full thickness of the pipe
covering with clearance for expansion and contraction.

H. Where pipes pass through floors on fill or concrete exterior walls, caulk sleeves with oakum and
lead wool

l. For all fire rated walls, and partitions, annular space between interior surface of all pipes and
sleeves shall be packed with fire rated material such as Johns-Manville "Cerafiber", Super 48
Insulating Cement or Thermo-Fiber #CW40 and caulked water-tight with a water-proof mastic
such as Ink-Smith B-1 butyl sealant, or approved equal.

J. Pipe sleeves through non-rated wall, floors and partitions shall have the openings packed with
glass fiber insulation and both ends of sleeves caulked with waterproof mastic.

2.2 SLEEVES

A. Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:
1. Advance Products & Systems, Inc.

2. CALPICO, Inc.
3. GPT; an EnPro Industries company.
4. Approved equal.

B. Cast-Iron Pipe Sleeves: Cast or fabricated of cast or ductile iron, galvanized, and equivalent to
ductile-iron pressure pipe, with plain ends and integral waterstop collar.

C. Steel Pipe Sleeves: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, with plain ends
and integral welded waterstop collar.

D. Galvanized-Steel Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

E. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

F. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

G. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

H. Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.
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2.3

2.4

2.5

STACK-SLEEVE FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Jay R. Smith Mfg. Co.
2. Zurn Industries, LLC.
3. Approved equal.

Description: Manufactured, galvanized cast-iron sleeve with integral clamping flange for use in
waterproof floors and roofs. Include clamping ring, bolts, and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with setscrews.

SLEEVE-SEAL SYSTEMS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Advance Products & Systems, Inc.

2. CALPICO, Inc.

3. GPT; an EnPro Industries company.

4, Metraflex Company (The).

5. Proco Products, Inc.

6. Approved equal.

Description:

1. Modular sealing-element unit, designed for field assembly, for filling annular space
between piping and sleeve.

2. Designed to form a hydrostatic seal of 20 psig minimum.

3. Sealing Elements: EPDM-rubber,high-temperature-silicone or Nitrile (Buna N) as shown
on the drawings or as selected by the Authority; interlocking links shaped to fit surface of
pipe. Include type and number required for pipe material and size of pipe.

4, Pressure Plates: Carbon steel,,composite plastic, stainless steel or stainless steel,
Type 316; as shown on the drawings or as selected by the Authority.

5. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, ASTM B 633;

stainless steel or stainless steel, Type 316; as shown on the drawings or as selected by
the Authority; of length required to secure pressure plates to sealing elements.

SLEEVE-SEAL FITTINGS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

Advance Products & Systems, Inc.
CALPICO, Inc.

GPT; an EnPro Industries company.
Metraflex Company (The).

Proco Products, Inc.

Approved equal.

ogkrwnE
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2.6

2.7

Description: Manufactured plastic, sleeve-type, water-stop assembly made for imbedding in
concrete slab or wall.

Plastic or rubber water-stop collar with center opening to match piping OD.

GROUT

Description: Non-shrink, for interior and exterior sealing openings in non-fire-rated walls or
floors.

Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement
grout.

Design Mix: 5000-psi, 28-day compressive strength.

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent
movement capability, nontraffic-use, neutral-curing silicone joint sealant, ASTM C 920, Type S,
Grade NS, Class 25, Use NT.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following]:

Dow Corning Corporation.

GE Construction Sealants; Momentive Performance Materials Inc.
Polymeric Systems, Inc.

Schnee-Morehead, Inc., an ITW company.

Sherwin-Williams Company (The).

Approved equal.

~Poo0oT®

Silicone, S, P, 25, T, NT: Single-component, pourable, plus 25 percent and minus 25 percent
movement capability, traffic- and nontraffic-use, neutral-curing silicone joint sealant;

ASTM C 920, Type S, Grade P, Class 25, Uses T and NT. Grade P Pourable (self-leveling)
formulation is for opening in floors and other horizontal surfaces that are not fire rated.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. May National Associates, Inc.; a subsidiary of Sika Corporation.
b. Approved equal.

Silicone Foam: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and
cure in place to produce a flexible, nonshrinking foam.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
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a. Smooth-On.

b. Approved equal.

PART 3 - EXECUTION

3.1

3.2

3.3

GENERAL

Provide and install all trim, fittings, and accessories, as shown on the Contract Documents, as
required by the referenced standards and codes, as recommended by the manufacturer,
according to accepted practice.

Installation of trim, fittings and accessory materials shall be coordinated with other work.

EXAMINATION
Verify all dimensions and conditions in the field.

Examine walls, floors, roof, and plumbing chases for suitable conditions where specialties are to
be installed.

Do not proceed until unsatisfactory conditions have been corrected.

SLEEVE INSTALLATION
Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.

1. Sleeves are not required for core-drilled holes.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.

1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP
sleeves.

2. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or

other wet areas 2 inches above finished floor level.

3. Using grout or silicone sealant; as shown on the drawings or as selected by the Authority;
seal the space outside of sleeves in slabs and walls without sleeve-seal system.

Install sleeves for pipes passing through interior partitions.
1. Cut sleeves to length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.

Sleeves and Sleeve Seals Results for Plumbing Piping 220517-6
CDOT Project No. D-1-209 State/Lake Loop Elevated Station



3.4

3.5

3.6

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier
Penetrations: Maintain indicated fire or smoke rating of walls, partitions, ceilings, and floors at
pipe penetrations. Seal pipe penetrations with fire- and smoke-stop materials. Comply with
requirements for firestopping and fill materials specified in Section 07 84 13 "Penetration
Firestopping.”

STACK-SLEEVE-FITTING INSTALLATION

Install stack-sleeve fittings in new slabs as slabs are constructed.

1. Install fittings that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
2. Secure flashing between clamping flanges for pipes penetrating floors with membrane

waterproofing. Comply with requirements for flashing specified in Section 07 62 00
"Sheet Metal Flashing and Trim."

3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.

4, Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring
is specified.

5. Use silicone sealant to seal the space around outside of stack-sleeve fittings.

Fire-Resistance-Rated Penetrations, Horizontal Assembly Penetrations, and Smoke Barrier

Penetrations: Maintain indicated fire or smoke rating of floors at pipe penetrations. Seal pipe
penetrations with fire- and smoke-stop materials. Comply with requirements for firestopping

specified in Section 07 84 13 "Penetration Firestopping."

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and make
a watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-seal fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms.

Use grout or silicone sealant; as shown on the drawings or as selected by the Authority; to seal
the space around outside of sleeve-seal fittings.
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3.7

A.

3.8

3.9

FIELD QUALITY CONTROL

Inspections:

1. Do not enclose or cover, plumbing work until it has been inspected and approved by the
Authority.

2. All plumbing work to be installed as determined by the manufacturer and by code.

3. Repair or replace all defects using new materials

4 Prepare reports for all inspections and required corrective action.

Sleeves and seals to be sized and selected for the specific piping and substrate involved without
excessive gaps. Holes to be round and clearly cut with smooth edges and no damage to
adjacent surfaces.

Sleeves and seals to be of the proper size, type and material as specified herein.

Sleeves and seals of improper size, type or material or installed improperly as determined by
the Authority to be adjusted or replaced to the satisfaction of the Authority and at no additional
cost.

Perform the following tests and inspections:

1. Leak Test: After allowing for a full cure, test sleeves and sleeve seals for leaks. Repair
leaks and retest until no leaks exist.

Sleeves and sleeve seals will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

PROTECTION
Protect trim, fittings and accessory materials during remainder of construction period, to avoid
dirt and debris, and to prevent damage from traffic and construction work.
SLEEVE AND SLEEVE-SEAL SCHEDULE
Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves, Steel pipe sleeves, or Sleeve-
seal fittings; as shown on the drawings or as selected by the Authority.
b. Piping NPS 6 and Larger: Cast-iron pipe sleeves, Steel pipe sleeves or Sleeve-
seal fittings as shown on the drawings or as selected by the Authority.
2. Exterior Concrete Walls below Grade:
a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings; as shown on the

drawings or as selected by the Authority.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.
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b. Piping NPS 6 and Larger: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings; as shown on the
drawings or as selected by the Authority.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

3. Concrete Slabs-on-Grade:

a. Piping Smaller Than NPS 6: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings; as shown on the
drawings or as selected by the Authority.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

b. Piping NPS 6 and Larger: Cast-iron pipe sleeves with sleeve-seal system, Steel
pipe sleeves with sleeve-seal system or Sleeve-seal fittings; as shown on the
drawings or as selected by the Authority.

1) Select sleeve size to allow for 1-inch annular clear space between piping
and sleeve for installing sleeve-seal system.

4, Concrete Slabs above Grade:

a. Piping Smaller Than NPS 6: Steel pipe sleeves, PVC pipe sleeves, Stack-sleeve
fittings, Sleeve-seal fittings, Molded-PE or -PP sleeves or Molded-PVC sleeves; as
shown on the drawings or as selected by the Authority.

b. Piping NPS 6 and Larger: Steel pipe sleeves, PVC pipe sleeves or Stack-sleeve
fittings; as shown on the drawings or as selected by the Authority.

5. Interior Partitions:
a. Piping Smaller Than NPS 6: Steel pipe sleeves or PVC pipe sleeves; as shown on
the drawings or as selected by the Authority.
b. Piping NPS 6 and Larger: Galvanized-steel sheet sleeves; as shown on the

drawings or as selected by the Authority.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT
A The work of SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING shall not be
measured for payment.
4.2 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the

Work of SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING shall be included in
the contract lump sum price as shown in the Schedule of Prices for PLUMBING WORK.

4.3 PAY ITEM ACCOUNT NUMBER
A. Plumbing work: 220000.
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END OF SECTION
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SECTION 22 05 18

ESCUTCHEONS FOR PLUMBING PIPING

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes: Providing and installing the following for plumbing installations:
1. Escutcheons.
2. Floor plates.
B. Related Sections:

1. Section 22 11 16 Domestic Water Piping
2. Section 22 13 16 Sanitary Waste and Vent Piping
3. Section 22 14 13 Storm Drainage Piping
1.3 REFERENCES
A. General: The work shall comply with or exceed the referenced standards and codes. Any work
which cannot meet the referenced standards and codes shall be brought to the attention of the
Authority for written approval before proceeding with the work.
B. Codes: The work shall comply with the following codes:
1. City of Chicago Building Code.
2. State of Illinois Plumbing Code.
1.4 DEFINITIONS
A. Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise
indicated to be removed and salvaged, or removed and reinstalled.
15 SUBMITTALS
A. Product Data: For each type of product indicated.

B. Installation Instructions: For each type of product indicated.

C. Field quality-control reports.
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1.6

1.7

1.8

1.9

PART 2 -

2.1

2.2

QUALITY ASSURANCE

General: All materials shall be clearly stamped or tagged as required by the referenced
standards. Any materials or workmanship which in the opinion of the Authority does not use the
referenced standards and codes shall be discarded and replaced at the Contractor's expense.
Manufacturer Qualifications: Subject to conformance with the requirements of the Contract
Documents, the Contractor shall furnish plumbing materials and equipment manufactured by a
company specializing in manufacturing the products specified in this section with a minimum of
five (5) years documented experience.

Installer Qualifications: Subject to conformance with the requirements of the Contract
Documents, plumbing shall be installed by a company specializing in performing the work of the
Section with a minimum of five (5) years documented experience.
SEQUENCING/SCHEDULING

The Contractor shall schedule and perform tasks required for furnishing and installing the
plumbing in conformance with the requirements of the accepted project schedule.

PRODUCT DELIVERY, STORAGE AND HANDLING

Store products in manufacturer's original shipping containers. Do not stack containers or store
in such a manner that may cause damage.

Provide temporary protective coating on exposed installed materials.

WARRANTY
All plumbing equipment and accessories to be warrantied by the manufacturer and installer for a
period of one (1) year after the date of final acceptance unless noted otherwise. If any item or

installation is found defective, the item or installation must be repaired or replaced at no cost to
the Authority for parts or labor, and upon the discretion of the Authority.

PRODUCTS

ESCUTCHEOUS - GENERAL
Provide escutcheons on all exposed piping passing through walls, floors, partitions and ceilings.

Escutcheons shall be held in place by internal spring tension or set screws.

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. BrassCraft Manufacturing Co.; a Masco company.
2. Dearborn Brass.
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Jones Stephens Corp.

Keeney Manufacturing Company (The).
Mid-America Fittings, Inc.

ProFlo; a Ferguson Enterprises, Inc. brand.
Approved Equal

Nogakw

2.3 ESCUTCHEONS

A. One-Piece, Steel Type: With polished, chrome-plated finish and setscrew fastener.

B. One-Piece, Stainless-Steel Type: With polished stainless-steel finish.
C. One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.
D. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped steel with polished, chrome-plated

finish and spring-clip fasteners.

E. One-Piece, Stamped-Steel Type: With polished, chrome-plated finish and spring-clip fasteners.

m

Split-Plate, Stamped-Steel Type: With polished, chrome-plated finish; concealed hinge; and
spring-clip fasteners.

G. Escutcheons:

1. Prpyide escutcheons on all exposed piping passing through walls, floors, partitions and
2. (Iggﬂg:sﬁeons shall be held in place by internal spring tension or set screws.
3. Application;
Location Escutcheon Material
Finished Spaces: Anodized aluminum, chrome plated brass or

stainless steel.
Unfinished Spaces: Plain brass, or aluminum
Excluding mechanical
equipment rooms.

2.4 FLOOR PLATES

A. Split Floor Plates: Cast brass with concealed hinge.

PART 3 - EXECUTION

3.1 GENERAL
A. Provide and install all trim, fittings, and accessories, as shown on the Contract Documents, as
required by the referenced standards and codes, as recommended by the manufacturer,
according to accepted practice and as specified.

B. Installation of trim, fittings and accessory materials to be coordinated with other work.
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3.2

3.3

EXAMINATION

Verify all dimensions and conditions in the field.

Examine walls, floors, roof, and plumbing chases for suitable conditions where specialties are to

be installed.

Do not proceed until unsatisfactory conditions have been corrected.

INSTALLATION

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of insulated piping and
with OD that completely covers opening.

1.

Escutcheons for Piping:

coop

Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep pattern.
Chrome-Plated Piping: One-piece steel with polished, chrome-plated finish.
Insulated Piping: One-piece stainless steel with polished stainless-steel finish.
Insulated Piping: One-piece stamped steel or split-plate, stamped steel with
concealed hinge with polished, chrome-plated finish.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece
stainless steel with polished stainless-steel finish.

Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece
stamped steel or split-plate, stamped steel with concealed hinge with polished,
chrome-plated finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece stainless steel
with polished stainless-steel finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece stamped steel
or split-plate, stamped steel with concealed hinge with polished, chrome-plated
finish.

Bare Piping in Unfinished Service Spaces: One-piece stamped steel or split-plate,
Bare Piping in Equipment Rooms: One-piece steel with polished, chrome-plated
finish.

Bare Piping in Equipment Rooms: One-piece stamped steel or split-plate, stamped
steel with concealed hinge with polished, chrome-plated finish.

Escutcheons for Existing Piping to Remain:

Chrome-Plated Piping: Split-casting, stamped steel with concealed hinge with
polished, chrome-plated finish.

Insulated Piping: Split-plate, stamped steel with concealed hinge with polished,
chrome-plated finish

Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate,
stainless steel with concealed hinge with polished, stainless finish.

Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stainless steel
with concealed hinge with polished, stainless finish.

Bare Piping in Unfinished Service Spaces: Split-plate, stainless steel with
concealed hinge with polished, stainless finish.

Bare Piping in Equipment Rooms: Split-plate, stamped steel with concealed hinge
with polished, chrome-plated finish.
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C. Install floor plates for piping penetrations of equipment-room floors.

D. Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1. New Piping and Relocated Existing Piping: One-piece, floor plate.
2. Existing Piping: Split floor plate.

34 FIELD QUALITY CONTROL
A. Inspections:
1. Do not enclose or cover plumbing work until it has been inspected and approved by the
authority having jurisdiction.
2. All plumbing work to be installed as directed by the manufacturer and by code.
3. Repair all defects using new materials.
4. Prepare reports for all inspections and required corrective action.
B. Using new materials, replace broken and damaged escutcheons and floor plates.
35 PROTECTION

A. Protect trim, fittings and accessory materials during remainder of construction period, to avoid
dirt and debris, and to prevent damage from traffic and construction work.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT
A. The work of ESCUTCHEONS FOR PLUMBING PIPING shall not be measured for pay-
ment.
4.2 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the

Work of ESCUTCHEONS FOR PLUMBING PIPING shall be included in the contract
lump sum price as shown in the Schedule of Prices for PLUMBING WORK.

4.3 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION

Escutcheons for Plumbing Piping 22 05 18-5
CDOT Project No. D-1-209 State/Lake Loop Elevated Station



SECTION 22 05 19

METERS AND GAGES FOR PLUMBING PIPING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

RELATED DOCUMENTS

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

SUMMARY
A. Section Includes:
1. Bimetallic-actuated thermometers.
2. Filled-system thermometers.
3. Liquid-in-glass thermometers.
4. Light-activated thermometers.
5. Thermowells.
6. Dial-type pressure gages.
7. Gage attachments.
8. Test plugs.
9. Test-plug kits.
10. Sight flow indicators.
11. Metering.
B. Related Sections:
1. Section 22 11 16 "Domestic Water Piping" for water meters inside the building.
SUBMITTALS
A. Product Data: For each type of product indicated.
B. Product Certificates: For each type of meter and gage, from manufacturer.
C. Closeout Submittals: Operation and Maintenance Data for meters and gages to include

in operation and maintenance manuals.

QUALITY ASSURANCE

A. Installers performing the work of this section to be experienced plumbers licensed by the
City of Chicago.

B. All work performed under this section shall be according to all applicable codes.

PART 2 - PRODUCTS
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2.01

2.02

BIMETALLIC-ACTUATED THERMOMETERS

A.

r @

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Ashcroft Inc.

Ernst Flow Industries.

Marsh Bellofram.

Miljoco Corporation.

Nanmac Corporation.

Noshok.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.
10. Trerice, H. O. Co.

11. Watts; a Watts Water Technologies company.
12. Weiss Instruments, Inc.

13. Weksler Glass Thermometer Corp.
14. Approved equal.

CENOOAWN -

Standard: ASME B40.200.

Case: Liquid-filled and sealed type(s); stainless steel with 3-inch or 5-inch nominal
diameter, as selected by the Authority.

Dial: Non-reflective aluminum with permanently etched scale markings and scales in
Degree F and Degree C.

Connector Type(s): Union joint, adjustable angle, rigid, back and rigid, bottom, with
unified-inch screw threads, as selected by the Authority.

Connector Size: 1/2 inch, with ASME B1.1 screw threads.
Stem: 0.25 or 0.375 inch in diameter; stainless steel.
Window: Plain glass.

Ring: Stainless steel.

Element: Bimetal coil.

Pointer: Dark-colored metal.

Accuracy: Plus or minus 1 percent of scale range.

FILLED-SYSTEM THERMOMETERS

A.

Direct-Mounted, Metal-Case, Vapor-Actuated Thermometers:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:
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Ashcroft Inc.

Marsh Bellofram.

Miljoco Corporation.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Trerice, H. O. Co.

Weiss Instruments, Inc.

Approved equal.
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2. Standard: ASME B40.200.

3. Case: Sealed type drawn steel; 4-1/2-inch, 5-inch or 6-inch; as selected by the
Authority.
4. Element: Bourdon tube or other type of pressure element, as approved by the
Authority.
Movement: Mechanical, with link to pressure element and connection to pointer.
Dial: Non-reflective aluminum with permanently etched scale markings graduated
in Degree F and Degree C.
Pointer: Dark-colored metal.
Window: Glass
Ring: Stainless steel
0. Connector Type(s): Union joint, adjustable, 180 degrees in vertical plane, 360
degrees in horizontal plane, with locking device rigid, back and rigid, bottom; with
ASME B1.1 screw threads; as selected by the Authority.
11. Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass
stem and of length to suit installation; as selected by the Authority.

o o
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a. Design for Thermowell Installation: Bare stem.
12. Accuracy: Plus or minus 1 percent of scale range.
B. Remote-Mounted, Metal-Case, Vapor-Actuated Thermometers:
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. AMETEK, Inc.
b. Ashcroft Inc.
C. Marsh Bellofram.
d. Miljoco Corporation.
e. Palmer Wahl Instrumentation Group.
f. REOTEMP Instrument Corporation.
g. Trerice, H. O. Co.
h. Weiss Instruments, Inc.
i. WIKA Instrument Corporation.
j- Approved equal.
2. Standard: ASME B40.200.
3. Case: Sealed type, drawn steel; 4-1/2-inch or 6-inch nominal diameter with back
or front flange and holes for panel mounting; as selected by the Authority.
4. Element: Bourdon tube or other type of pressure element, as approved by the
Authority.
5. Movement: Mechanical, with link to pressure element and connection to pointer.
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Dial: Nonreflective aluminum with permanently etched scale markings graduated
indeg F

Pointer: Dark-colored metal.

Window: Glass

Ring: Stainless steel

Connector Type(s): Union joint, back or bottom; with ASME B1.1 screw threads.
Thermal System: Liquid-filled bulb in copper-plated steel, aluminum, or brass
stem and of length to suit installation; as selected by the Authority.

o3 ©oN
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a. Design for Thermowell Installation: Bare stem.

12. Accuracy: Plus or minus 1 percent of scale range.

2.03 LIQUID-IN-GLASS THERMOMETERS

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Flo Fab Inc.

Miljoco Corporation.

Palmer Wahl Instrumentation Group.
Tel-Tru Manufacturing Company.
Trerice, H. O. Co.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.
Winters Instruments - U.S.
Approved equal.
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2. Standard: ASME B40.200.

3. Case: Cast aluminum 7-inch or 9-inch nominal size unless otherwise indicated;
as selected by the Authority.

4. Case Form: Adjustable angle, Back angle, Straight unless otherwise indicated;
as selected by the Authority

5. Tube: Glass with magnifying lens and blue or red organic liquid; as selected by
the Authority

6. Tube Background: Nonreflective aluminum with permanently etched scale
markings graduated in deg F (deg C).

7. Window: Glass or plastic.

8. Stem: Aluminum and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.
9. Connector: 1-1/4 inches, with ASME B1.1 screw threads.

10. Accuracy: Plus or minus 1 percent of scale range or one scale division, to a
maximum of 1.5 percent of scale range.
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2.04

2.05

LIGHT-ACTIVATED THERMOMETERS

A.

Direct-Mounted, Light-Activated Thermometers:

1.

N

Al o
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Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Flo Fab Inc.

REOTEMP Instrument Corporation.
Trerice, H. O. Co.

Weiss Instruments, Inc.

Weksler Glass Thermometer Corp.
WIKA Instrument Corporation.
Winters Instruments - U.S.
Approved equal.
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Case: Metal; 7-inch or 9-inch nominal size unless otherwise indicated; as
selected by the Authority.

Scale(s): Deg F Deg C.

Case Form: Adjustable angle.

Connector: 1-1/4 inches, with ASME B1.1 screw threads.

Stem: Aluminum Insert material and of length to suit installation.

a. Design for Thermowell Installation: Bare stem.

Display: Digital.
Accuracy: Plus or minus 2 deg F.

Remote-Mounted, Light-Activated Thermometers:

1.

il oA
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Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Miljoco Corporation.
Weiss Instruments, Inc.
Winters Instruments - U.S.
Approved equal.

o0 oo

Case: Plastic, for wall mounting.
Scale(s): Deg F Deg C.
Sensor: Bulb and thermister wire.

a. Design for Thermowell Installation: Bare stem.

Display: Digital.
Accuracy: Plus or minus 2 deg F.

THERMOWELLS

A. Thermowells:
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1. Standard: ASME B40.200.
2. Description: Pressure-tight, socket-type fitting made for insertion into piping tee
fitting.
3. Material for Use with Copper Tubing: CNR or CUNI.
4. Material for Use with Steel Piping: CRES or CSA.
5. Type: Stepped shank unless straight or tapered shank is indicated.
6. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads, as
selected by the Authority.
7. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads, as
selected by the Authority.
8. Standard: ASME B40.200.
9. Description: Pressure-tight, socket-type fitting made for insertion into piping tee
fitting.
10. Material for Use with Copper Tubing: CNR or CUNI.
11. Material for Use with Steel Piping: CRES or CSA.
12. Type: Stepped shank unless straight or tapered shank is indicated.
13. External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads, as
selected by the Authority.
14. Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads, as
selected by the Authority.
15. Bore: Diameter required to match thermometer bulb or stem.
16. Insertion Length: Length required to match thermometer bulb or stem.
17. Lagging Extension: Include on thermowells for insulated piping and tubing.
18. Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.
B. Heat-Transfer Medium: Mixture of graphite and glycerin unless noted otherwise.

2.06 PRESSURE GAGES

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Ametek U.S. Gauge.

Ashcroft Inc.

Ernst Flow Industries.

Flo Fab Inc.

Marsh Bellofram.

Miljoco Corporation.

Noshok.

Palmer Wahl Instrumentation Group.
REOTEMP Instrument Corporation.
Tel-Tru Manufacturing Company.
Trerice, H. O. Co.

Watts; a Watts Water Technologies company.
Weiss Instruments, Inc.
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Standard: ASME B40.100.
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3. Case: Liquid-filled Sealed Open-front, pressure relief Solid-front, pressure relief
type(s); cast aluminum or drawn steel; 4-1/2-inch or 6-inch nominal diameter with
flange and holes for panel mounting; as selected by the Authority.

4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

5. Pressure Connection: Brass, with NPS V4, NPS 1/4 or NPS 1/2 NPS 1/2,

ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is
indicated; as selected by the Authority.

6. Movement: Mechanical, with link to pressure element and connection to pointer.

7. Dial: Nonreflective aluminum with permanently etched scale markings graduated
in psi.

8. Pointer: Dark-colored metal.

9. Window: Glass.

10. Ring: Metal, Brass or Stainless steel.

11. Accuracy: Grade A, plus or minus 1 percent of middle half of plus or minus 5
percent of whole scale range.

C. Remote-Mounted, Metal-Case, Dial-Type Pressure Gages:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Ametek U.S. Gauge.

b. Ashcroft Inc.

C. Ernst Flow Industries.

d. Flo Fab Inc.

e. Marsh Bellofram.

f. Miljoco Corporation.

g. Noshok.

h. Palmer Wahl Instrumentation Group.
i REOTEMP Instrument Corporation.
j Tel-Tru Manufacturing Company.

k. Trerice, H. O. Co.

I Watts; a Watts Water Technologies company.
m. Weiss Instruments, Inc.

n. WIKA Instrument Corporation.

2. Standard: ASME B40.100.

3. Case: Liquid-filled Sealed type; cast aluminum or drawn steel metal; 4-1/2-inch or
6-inch nominal diameter with back or front of flange and holes for panel
mounting; as selected by the Authority.

4. Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

5. Pressure Connection: Brass, with NPS 4, NPS 1/4 or NPS 2, NPS 1/2,

ASME B1.20.1 pipe threads and bottom-outlet type unless back-outlet type is
indicated; as selected by the Authority.

6. Movement: Mechanical, with link to pressure element and connection to pointer.

7. Dial: Nonreflective aluminum with permanently etched scale markings graduated
in psi.

8. Pointer: Dark-colored metal.

9. Window: Glass.

10. Ring: Metal or Stainless steel.

11. Accuracy: Grade A, plus or minus 1 percent of middle half of plus or minus 5
percent of whole scale range.
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2.07 GAGE ATTACHMENTS
A. Snubbers: ASME B40.100, brass; with NPS 4, NPS 1/4 or NPS 1/2 NPS 1/2,
ASME B1.20.1 pipe threads and piston porous-metal-type surge-dampening device.
Include extension for use on insulated piping.
B. Valves: Brass ball or Brass or stainless-steel needle, with NPS 4, NPS 1/4 or NPS 1%,
NPS 1/2, ASME B1.20.1 pipe threads.
2.08 TEST PLUGS
A Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the
following:
1. Flow Design, Inc.
2. Miljoco Corporation.
3. Nexus Valve, Inc.
4, Peterson Equipment Co., Inc.
5. Sisco Manufacturing Company, Inc.
6. Trerice, H. O. Co.
7. Watts; a Watts Water Technologies company.
8. Weiss Instruments, Inc.
9. Weksler Glass Thermometer Corp.
B. Description: Test-station fitting made for insertion into piping tee fitting.
C. Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include
extended stem on units to be installed in insulated piping.
D. Thread Size: NPS 1/4 or NPS 1/2, ASME B1.20.1 pipe thread.
E. Minimum Pressure and Temperature Rating: 500 psig at 200 Degree F.
F. Core Inserts: Chlorosulfonated polyethylene synthetic and EPDM self-sealing rubber.
2.09 TEST-PLUGKITS
A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:
1. Flow Design, Inc.
2. Miljoco Corporation.
3. Nexus Valve, Inc.
4, Peterson Equipment Co., Inc.
5. Sisco Manufacturing Company, Inc.
6. Trerice, H. O. Co.
7. Watts; a Watts Water Technologies company.
8. Weiss Instruments, Inc.
9. Approved equal.
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Furnish one test-plug kit containing one or two thermometer(s), one pressure gage and
adapter, and carrying case. Thermometer sensing elements, pressure gage, and adapter
probes shall be of diameter to fit test plugs and of length to project into piping.

C. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch diameter dial
and tapered-end sensing element. Dial range shall be at least 25 to 125 Degree F.
D. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch diameter dial
and tapered-end sensing element. Dial range shall be at least 0 to 220 Degree F.
E. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch diameter dial and
probe. Dial range shall be at least 0 to 200 psig.
F. Carrying Case: Metal, with formed instrument padding.
2.10  SIGHT FLOW INDICATORS
A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:
1. ARCHON Industries, Inc.
2. Dwyer Instruments, Inc.
3. Emerson Process Management; Rosemount Division.
4, Ernst Flow Industries.
5. John C. Ernst Co., Inc.
6. KOBOLD Instruments, Inc. - USA.
7. OPW Engineered Systems; OPW Fluid Transfer Group; a Dover company.
8. Pentair Valves & Controls; Penberthy Brand.
B. Description: Piping inline-installation device for visual verification of flow.
C. Construction: Bronze or stainless-steel body, with sight glass and ball, flapper, or paddle
wheel indicator, and threaded or flanged ends; as selected by the Authority.
D. Minimum Pressure Rating: 125 psig-150 psig as required.
E. Minimum Temperature Rating: 200 Degree F.
F. End Connections for NPS 2 and Smaller: Threaded.
G. End Connections for NPS 2-1/2 and Larger: Flanged.
211 METERING
A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:
1. AMCO Watering Metering Systems.
2. Badger Meter, Inc.
3. Carlon Meter.
4., Hays Fluid Controls.
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McCrometer, Inc.

Mueller Co.

Neptune Technology Group Inc.
Sensus Metering Systems.
Approved Equal.

©Ce~NoO

Meters capable of the following:

Recording daily water consumption.

Communicating data remotely.

Electronic data storage for one (1) year.

Reports showing daily, monthly, and annual water consumption.

Alarming capability in accordance with Water User Efficiency Plan for Operation.

aopwDO~

Meter potable and reclaimed water sources to the building and onsite non-potable water
sources individually.

Sub-meter the following:

Automatically controlled irrigation systems.
Tenant spaces.

Makeup-water lines to steam boilers.
Makeup-water lines to open-loop chillers.
Makeup-water lines to closed-loop systems.
Bus and train wash systems

ook wD =

PART 2 - EXECUTION

3.01  INSTALLATION

A. Install thermowells with socket extending a minimum of two (2) inches into fluid or one-
third of pipe diameter to center of pipe and in vertical position in piping tees.

B. Install thermowells of sizes required to match thermometer connectors. Include bushings
if required to match sizes.

C. Install thermowells with extension on insulated piping.

D. Fill thermowells with heat-transfer medium.

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted
positions.

F. Install remote-mounted thermometer bulbs in thermowells and install cases on panels;
connect cases with tubing and support tubing to prevent kinks. Use minimum tubing
length.

G. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe
at the most readable position.

H. Install remote-mounted pressure gages on panel.

l. Install valve and snubber in piping for each pressure gage for fluids.
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J.

K.

L.

Install test plugs in piping tees.
Install thermometers in the following locations:

1. Inlet and outlet of each water heater.

2. Inlets and outlets of each domestic water heat exchanger.
3. Inlet and outlet of each domestic hot-water storage tank.
4. Inlet and outlet of each remote domestic water chiller.

Install pressure gages in the following locations:

1. Building water service entrance into building.
2. Inlet and outlet of each pressure-reducing valve.
3. Suction and discharge of each domestic water pump.

3.02 CONNECTIONS

A.

Install meters and gages adjacent to machines and equipment to allow service and
maintenance of meters, gages, machines, and equipment.

3.03 ADJUSTING

A.

Adjust faces of meters and gages to proper angle for best visibility.

3.04 THERMOMETER SCHEDULE

A.

Thermometers at inlet and outlet of each domestic water heater shall be one of the
following:

1. Direct or Remote-mounted, metal case, vapor-actuated type.
2. Industrial-style, liquid-in-glass type.

Thermometers at inlets and outlets of each domestic water heat exchanger shall be one
of the following:

1. Direct or Remote-mounted, metal case, vapor-actuated type.
2. Industrial-style, liquid-in-glass type.

Thermometers at inlet and outlet of each domestic hot-water storage tank shall be one of
the following:

1. Direct or Remote-mounted, metal -case, vapor-actuated type.

Thermometers at inlet and outlet of each remote domestic water chiller shall be one of
the following:

1. Test plug with chlorosulfonated polyethylene synthetic or EPDM self-
sealing rubber inserts.

Thermometer stems shall be of length to match thermowell insertion length.
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3.05

3.06

3.07

3.08

THERMOMETER SCALE-RANGE SCHEDULE

A Scale Range for Domestic Cold-Water Piping: 0 to 100 deg F.
B. Scale Range for Domestic Hot-Water Piping: 0 to 250 deg F.
C. Scale Range for Domestic Cooled-Water Piping: 0 to 150 deg F.

PRESSURE-GAGE SCHEDULE

A. Pressure gages at discharge of each water service into building shall be one of the
following:

1. Test plug with chlorosulfonated polyethylene synthetic or EPDM self-
sealing rubber inserts.

B. Pressure gages at inlet and outlet of each water pressure-reducing valve shall be one of
the following:

1. Sealed, direct or remote-mounted, metal case.
2. Sealed, direct or remote-mounted, plastic case.

C. Pressure gages at suction and discharge of each domestic water pump shall be one of
the following:

1. Liquid-filled or Solid-front, pressure-relief, direct or remote-mounted, metal
case.

PRESSURE-GAGE SCALE-RANGE SCHEDULE

A Scale Range for Water Service Piping: 0 to 100 psi.

B. Scale Range for Domestic Water Piping: 0 to 100 psi.

QUALITY CONTROL

A. All materials and installations performed under this section to be according to the

requirements of the section and according to local codes.

B. Meters and gages shall be of proper type, size, pressure rating and other requirements
for the specific application and location within the plumbing system.

C. Meters and gages shall be calibrated and adjusted as required after installation. Test the
meters and gages for accuracy. Test for leaks. Test for pressure capabilities.

D. Any meters or gages not meeting the requirements of this section or not operating
properly need to be repaired, adjusted or replaced as approved by the Authority and at
no cost to the Authority.

PART 4 - MEASUREMENT AND PAYMENT

4.01

MEASUREMENT
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A. The work of METERS AND GAGES FOR PLUMBING PIPING shall not be measured for
payment.

4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the

Work of METERS AND GAGES FOR PLUMBING PIPING shall be included in the con-
tract lump sum price as shown in the Schedule of Prices for PLUMBING WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 05 23

GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Gate Valves, 2-Inches and Smaller

Gate Valves, 2'2-Inches and Larger

Ball Valves

Globe Valves, 2-Inches and Smaller

Globe Valves, 2'2-Inches and Larger
Butterfly Valves

Swing Check Valves, 2-Inches and Smaller
Swing Check Valves, 2%2-Inches and Larger
Silent Check Valves, 2-Inches and Smaller
0. Silent Check Valves, 2'2-Inches and Larger

OO NoOR~WN

B. Related Sections:

1. Division 22 plumbing piping Sections for specialty valves applicable to those
Sections only.

2. Division 22 Section "ldentification for Plumbing Piping and Equipment" for valve
tags and schedules.

3. Division 23 Section “Hydronic Piping”

1.3 DEFINITIONS

A. CWP: Cold working pressure.

B. EPDM: Ethylene propylene copolymer rubber.

C. NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
D. NRS: Nonrising stem.

E. OS&Y: Outside screw and yoke.
F. RS: Rising stem.
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1.4 SUBMITTALS

A.

Product Data: For each type of valve indicated.

1.5 QUALITY ASSURANCE

A.

Source Limitations for Valves: Obtain each type of valve from single source from single
manufacturer.

ASME Compliance:

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design
criteria.
ASME B31.1 for power piping valves.

ASME B31.9 for building services piping valves.

NSF Compliance: NSF 61 for valve materials for potable-water service.

1.6 DELIVERY, STORAGE, AND HANDLING

A.

Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle, gate, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or slightly open.

Block check valves in either closed or open position.

oAb~

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature.
If outdoor storage is necessary, store valves off the ground in watertight
enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not use
handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.01 GENERAL REQUIREMENTS FOR VALVES

A Valve Sizes: Same as upstream piping unless otherwise indicated.
B. Operators: Use specified operators and handwheels, except provide the following
special operator features:
1. Handwheels: For valves other than quarter turn.
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2. Lever Handles: For quarter-turn valves 6 inches and smaller, except for plug
valves, which shall have square heads. Furnish Owner with one wrench for
every 10-plug valves.

3. Chain-Wheel Operators: For valves 4 inches and larger, installed 96 inches or
higher above finished floor elevation.

4., Gear-Drive Operators: For quarter-turn valves 8 inches and larger.

C. Valves in Insulated Piping: With 2-inch stem extensions and the following features:

1. Gate Valves: With rising stem.

2. Ball Valves: With extended operating handle of non-thermal-conductive material,
and protective sleeve that allows operation of valve without breaking the vapor
seal or disturbing insulation.

3. Butterfly Valves: With extended neck.

D. Valve-End Connections:

1. Solder Joint: With sockets according to ASME B16.18.

2. Threaded: With threads according to ASME B1.20.1.

E. Valve Bypass and Drain Connections: MSS SP-45.

F. Threads: ASME B1.20.1.

G. Flanges: ASME B16.1 for cast iron, ASME B16.5 for steel, and ASME B16.24 for bronze
valves.

2.02 GATE VALVES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Gate Valves:

a. Crane Company; Valves and Fitting Division
b. Hammond Valve Corporation

c. Milwaukee Valve Company, Inc.

d. Nibco Inc.

e. Approved equal.

B. Gate Valves, 2-Inches and Smaller: MSS SP-80; Class 125, 200-psi cold working
pressure (CWP), or Class 150, 300-psi CWP as required in Application Schedule;

ASTM B 62 cast-bronze body and bonnet, solid-bronze wedge, dezincification-resistant

copper silicon alloy rising stem, union body-bonnet connection, non-asbestos packing,

bronze packing nut, malleable-iron handwheel, and threaded or soldered end
connections as required in Application Schedule.

C. Gate Valves, 22-Inches and Larger: MSS SP-70, Class 125, 200-psi CWP or Class 250,
500-psi CWP, ASTM A 126 cast-iron body and bonnet, solid cast-iron wedge, brass-alloy
stem, outside screw and yoke, bolted body-bonnet connection, teflon-impregnated
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packing with 2-piece packing gland assembly, flanged end connections; and with cast-
iron handwheel.

2.03 BALL VALVES

A.

Provide products by one of the following:

1. Ball Valves:
a. Conbraco Industries, Inc.; Apollo Division
b. Hammond Valve Corporation
c. Nibco Inc.
d. Milwaukee Valve Company, Inc.
e. Approved equal.

Ball Valves, 2-Inches and Smaller: MSS SP-110, 600-psi CWP, Class 150, ASTM B 584
bronze body and end piece(s), 2-piece or 3-piece construction as required in the
Application Schedule; stainless steel ball, full port, blowout proof; stainless steel stem;
teflon seats and seals; threaded or soldered end connections as called for in Part 3.
Vinyl-covered steel lever handle.

1. Options:

a. Stem Extension: For valves installed in insulated piping (if required in Appli-
cation Schedule) equip with 2-inch extended handle of non-thermal material.
Provide protective sleeve that allows operation of valve without breaking the
vapor seal or disturbing insulation.

b. Memory Stop: For operator handles (if required in Application Schedule).

Hose End Drain Valves: MSS SP-110, 3/4-inch NPS, 400 psi CWP, Class 150, ASTM B
584 bronze body and end piece, two-piece construction, chrome plated ball, full port;
brass stem; Teflon seats and seals; threaded or soldered end connections as called for in
Part 3. Vinyl covered steel lever handle.

1. Outlet: Short threaded nipple with ASTM B1.20.7 garden-hose thread, cap, and
drain.

2.04 GLOBE VALVES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Globe Valves:
a. Crane Company; Valves and Fitting Division
b. Hammond Valve Corporation
c. Milwaukee Valve Company, Inc.
d. Nibco Inc.
e. Approved equal.

B. Globe Valves, 2-Inches and Smaller: MSS SP-80; Class 150, 300-psi CWP or Class
300, 600-psi CWP as required in the Application Schedule; ASTM B 62 cast-bronze body
and bonnet bronze or teflon seat disc, dezincification-resistant copper silicon alloy rising
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stem, union body-bonnet connection, bronze packing nut, malleable-iron handwheel,
threaded end connections.

Globe Valves, 2%2-Inches and Larger: MSS SP-85, Class 125, 200-psi CWP or Class
250, 500-psi CWP; ASTM A 126 cast-iron body and bonnet with bronze fittings, bolted
body-bonnet connection, renewable bronze seat and disc, brass-alloy stem, outside
screw and yoke, teflon-impregnated packing with cast-iron follower, flanged end
connections; and with cast-iron handwheel.

2.05 BUTTERFLY VALVES

A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Butterfly Valves:

Demco

Keystone Valve USA, Inc.
Dezurik

Nibco Inc.

Milwaukee Valve Company, Inc.
Approved equal.
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Butterfly Valves: MSS SP-67, 200-psi CWP up to 12-inch and 150-psi for 14-inch and
larger, 150-psi maximum pressure differential, ASTM A 536 ductile-iron body, full lug
style, extended neck, stainless-steel stem, EPDM liner and stem seals. Suitable for bi-
directional dead-end service at valve’s rated pressure without need of downstream
flange.

1. Disc Type: Aluminum bronze or elastomer-coated ductile iron as indicated in
Application Schedule.

2. Operator for Sizes 2-Inches to 6-Inches: Lever handle with latch lock.

3. Operator for Sizes 8-Inches to 24-Inches: Gear operator with position indicator.

4. Operator for Sizes 8-Inches and Larger, 96 Inches or Higher above Floor: Chain-

wheel operator.

2.06 CHECKVALVES

A. Swing Check Valves, 2 Inches and Smaller: MSS SP-80; Class 125, 200-psi CWP or
Class 150, 300-psi CWP as required in the Application Schedule; horizontal swing, Y-
pattern, ASTM B 62 cast-bronze body and cap, rotating bronze disc with renewable seat
and disc, threaded or soldered end connections as required by Application Schedule.

1. Manufacturers: Subject to compliance with requirements, provide products by

one of the following:

a. Swing Check Valves:
1)  Crane Company; Valves and Fitting Division
2) Hammond Valve Corporation
3) Milwaukee Valve Company, Inc.
4) Nibco Inc.
5) Approved equal.
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B. Swing Check Valves, 22-Inches and Larger: MSS SP-71, Class 125, 200-psi CWP or
Class 250, 500-psi CWP as required in the Application Schedule, ASTM A 126 Class B
cast-iron body and bolted bonnet, horizontal-swing, bronze disc, flanged connections.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Swing Check Valves:

Crane Company; Valves and Fitting Division
Hammond Valve Corporation

Milwaukee Valve Company, Inc.

Nibco Inc.

Approved equal.
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C. Silent Check Valves, 2-Inches and Smaller: MSS SP-80, Class 125, 250-psig CWP,
inline spring actuated lift type, ASTM B 584 bronze body, stainless steel spring, Buna-N
seat, threaded connections.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Silent Check Valves:

—_

) Hammond Valve Corporation

2) Milwaukee Valve Company, Inc.
3) Mueller.
4) Nibco Inc.
5) Approved equal.
D. Silent Check Valves, 2'2-Inches and Larger: Class 125, 200-psi CWP, twin disc, spring

actuated type, ASTM A 126 Class B case iron body, bronze disc, stainless steel spring,
Buna-N seat, wafer, lug or grooved style connections.

1. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:

a. Silent Check Valves:

1) Hammond Valve Corporation
2) Milwaukee Valve Company, Inc.
3) Mueller.
4) Nibco Inc.
5) Approved equal.

PART 3 - EXECUTION

3.01 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.

Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.
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Operate valves in positions from fully open to fully closed. Examine guides and seats
made accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.
Examine mating flange faces for conditions that might cause leakage. Check bolting for
proper size, length, and material. Verify that gasket is of proper size, that its material

composition is suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

3.02  VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow
service, maintenance, and equipment removal without system shutdown.

B. Locate valves for easy access and provide separate support where necessary.

C. Install valves in horizontal piping with stem at or above center of pipe.

D. Install valves in position to allow full stem movement.

E. Install all valves with stems in either an upright (preferred) or horizontal position. Install
check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.
2. Silent Check Valves: In horizontal or vertical position, between flanges.

F. Control valves shall be installed with top works upward unless specifically shown
otherwise.

F. Sectional Valves: Install sectional valves on each branch and riser, close to main, where
branch or riser serves 2 or more plumbing fixtures or equipment connections, and else-
where as indicated. For sectional valves 2 inch and smaller, use gate or ball valves.

G. Shutoff Valves: Install shutoff valves on inlet of each plumbing equipment item, and on in-
let of each plumbing fixture, and elsewhere as indicated. For shutoff valves 2 inch or
smaller, use gate or ball valves.

H. Drain Valves: Install drain valves on each plumbing equipment item, located to complete-
ly drain equipment for service or repair. Install drain valves at the base of each riser, at
low points of horizontal runs, and elsewhere as required to completely drain distribution
piping system.

3.03 LOCATION OF OPERATION AND MAINTENANCE SYSTEM COMPONENTS

A. System components which require observation, operation or maintenance - such as
valves, traps, gauges, controls, strainers, dirt pockets, cleanouts, unions and flanges, etc.
- shall be located whenever possible so as to be readily accessible. They shall not be
concealed in chases or above ceilings without provision for access.
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B.

Instruments (i.e. pressure gauges, thermometers, orifice plates, etc.) are shown on the
drawings in their approximate locations. Exact locations shall consider visibility and any
special installation requirements.

3.04 SOLDERED CONNECTIONS (FOR DOMESTIC WATER SYSTEMS ONLY)

A. Cut tube square and to exact lengths.

B. Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel wire
brush to a bright finish. Clean valve socket.

C. Apply proper soldering flux in an even coat to inside of valve socket and outside of tube.

D. Open gate and globe valves to fully open position.

E. Remove the cap and disc holder of swing check valves having composition discs.

F. Insert tube into valve socket, making sure the end rests against the shoulder inside valve.
Rotate tube or valve slightly to ensure even distribution of the flux.

G. Apply heat evenly to outside of valve around joint until solder melts on contact. Feed
solder until it completely fills the joint around tube. Avoid hot spots or overheating valve.
Once the solder starts cooling, remove excess amounts around the joint with a cloth or
brush.

3.5 THREADED CONNECTIONS

A. Note the internal length of threads in valve ends and proximity of valve internal seat or
wall to determine how far pipe should be threaded into valve.

B. Align threads at point of assembly.

C. Apply appropriate tape or thread compound to the external pipe threads, except where
dry seal threading is specified.

D.  Assemble joint, wrench tight. Wrench on valve shall be on the valve end into which the
pipe is being threaded.

3.6 FLANGED CONNECTIONS

A. Align flange surfaces parallel.

B. Assemble joints by sequencing bolt tightening to make initial contact of flanges and
gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten
bolts gradually and uniformly with a torque wrench.

C. For dead-end service, butterfly valves require flanges both upstream and downstream for
proper shutoff and retention.
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3.8 ADJUSTING
Adjust or replace valve packing after piping systems have been tested and put into
service but before final adjusting and balancing. Replace valves if persistent leaking
occurs.
3.9 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
If valve applications are not indicated, use the following:
1. Shutoff Service: Gate, ball, butterfly valves.
2. Boiler Shutoff Service: OS&Y Gate Valves as shown on drawings
3. Butterfly Valve Dead-End Service: Single-flange lug type.
If valves with specified CWP ratings are not available, the same types of valves with
higher CWP ratings may be substituted.
Select valves, except wafer types, with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except solder-joint
valve-end can be used for domestic water systems and compressed air systems.
2. For Copper Tubing, NPS 2-1/2 to NPS 4: Flanged ends except where threaded
valve-end option is indicated in valve schedules below.
For Steel Piping, NPS 2 and Smaller: Threaded ends.
For Steel Piping, NPS 2-1/2 and larger: Flanged ends.
Domestic Water Systems: Use the following valve types:
1. Gate Valves, 2-Inches and Smaller: Class 125, bronze body.
2. Gate Valves, 22-Inches and Larger: Class 125, iron body.
3. Ball Valves: 2-piece with stem extension.
4, Globe Valves, 2-Inches and Smaller: Class 150,bronze body.
5. Globe Valves, 2'2-Inches and Larger: Class 125, cast-iron body.
6. Butterfly Valves: Elastomer-coated ductile iron or aluminum bronze disc.
7. Swing Check Valves, 2-Inches and Smaller: Class 125, bronze body, use for all
applications except at pump discharge.
8. Swing Check Valves, 2%2-Inches and Larger: Class 125, iron body, use for all
applications except at pump discharge.
9. Silent Check Valves, 2-Inches and Smaller: Class 125, bronze body; use at
pump discharge.
10. Silent Check Valves, 2'2-Inches and Larger: Class125, iron body, use at pump
discharge.
Heating Water Systems: Use the following valve types:
1. Gate Valves, 2-Inches and Smaller: Class 150, bronze body.
2. Gate Valves, 22-Inches and Larger: Class 125, iron body.
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10.

Ball Valves: 2-piece with stem extension and memory stop.
Globe Valves, 2-Inches and Smaller: Class 150,bronze body.
Globe Valves, 2%2-Inches and Larger: Class 125, cast-iron body.
Butterfly Valves: Aluminum bronze disc.

Swing Check Valves, 2-Inches and Smaller: Class 125, bronze body, use for all
applications except at pump discharge.

Swing Check Valves, 2%2-Inches and Larger: Class 125, iron body, use for all
applications except at pump discharge.

Silent Check Valves, 2-Inches and Smaller: Class 125, bronze body; use at
pump discharge.

Silent Check Valves, 2'2-Inches and Larger: Class125, iron body, use at pump
discharge.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT
A The work of GENERAL-DUTY VALVES FOR PLUMBING PIPING shall not be measured
for payment.
4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of GENERAL-DUTY VALVES FOR PLUMBING PIPING shall be included in the
contract lump sum price as shown in the Schedule of Prices for PLUMBING WORK.
4.03 PAY ITEM ACCOUNT NUMBER
A. Plumbing work: 220000.
END OF SECTION
General-Duty Valves for Plumbing Piping 22 05 23-10
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HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A This Section includes the following hangers and supports for plumbing system piping,
hydronic system piping and equipment:

Steel pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.
Thermal-hanger shield inserts.
Fastener systems.

Pipe stands.

Pipe positioning systems.
Equipment supports.

Fiberglass Strut System.

©CONOOAWN -

B. Related Sections include the following:

Section 05 50 00, Metal Fabrications.

Section 22 05 00, Common Work Results for Plumbing.
Section 22 11 16, Domestic Water Piping.

Section 22 13 16, Sanitary Waste and Vent Piping.
Section 22 14 13, Storm Drainage Piping.
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1.3 DEFINITIONS

A. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers
and Supports."

1.4 PERFORMANCE REQUIREMENTS

A. Delegated Design: Design trapeze pipe hangers and equipment supports, including com-
prehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B. Structural Performance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indi-
cated according to ASCE/SEI 7.

Hangers and Supports for Plumbing Piping and Equipment 22 05 291
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1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

C. Perform pipe stress analysis on new boiler heating water system piping per ASME B31.1
Power Piping Code. Design parameters to include 60°F low water temperature, 200°F
high water temperature, 150 psig, up to 25% propylene glycol water mix, ASTM A53
Grade B carbon steel schedule 40 piping. Design supports to meet ASME B31.1 criteria
and to meet boiler and pump manufacturer’s allowable forces and moments for the
equipment flange connections regarding the heating water supply and return piping.

D. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

E. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

1.5 SUBMITTALS

A. Product Data: For the following:
1. Steel pipe hangers and supports.
2. Thermal-hanger shield inserts.
3. Power-actuated fastener systems.
4. Equipment Supports.
5. Trapeze Hangers.
6. Fiberglass Strut Systems.
7. Pipe Stands.
B. Pipe Stress Analysis report.
C. Shop Drawing: Show Fabrication and Installation Details and Include Calculations for the
Following:
1. 3-Dimensional Pipe and Equipment Drawing: Field verified Water pipe

distribution and equipment system layout. Include location and type of supports
for new piping and equipment. Show clearances between existing building
structure and new piping and equipment. Include clearances from existing water
piping to remain and show access to valves and equipment. Also include water
flow meter (HWFM) location.

2. Pipe supports including trapeze pipe hangers, line stops, anchors and guides.
3. Equipment supports and bracing

4. Plumbing Plan to show routing of all equipment drains and reliefs to floor sinks
5. Professional Licensed Structural Engineer stamped calculations for pipe and

equipment support connections and details.

Hangers and Supports for Plumbing Piping and Equipment 22 05 29-2
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1.6

QUALITY ASSURANCE

A.

Welding: Qualify procedures and personnel according to AWS D1.1, "Structural Welding
Code--Steel."

Welding: Qualify procedures and personnel according to the following:

1. AWS D1.1, "Structural Welding Code--Steel."

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS

A.

P

In other Part 2 articles where titles below introduce lists, the following requirements apply
to product selection:

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

IPE HANGERS AND SUPPORTS

Provide adjustable hangers, inserts, brackets, rolls, clamps, supplementary steel, and other
devices required for proper support of all pipe lines. Hangers shall be designed to allow for
expansion and contraction of pipe lines, and shall be of adequate size to permit covering to run
continuously through hangers. Piping at pumps, tanks, and other items of equipment shall be
supported independently so that no weight shall be supported by the equipment.

All non-copper hangers and supports, including rods which are not plated, shall be furnished
with shop coat of rust inhibiting primer; copper or copper plated hangers and supports shall be
used wherever they touch bare copper tubing.

Wire or strap hangers are not permitted.

Pipe supports for beam and joist construction shall be beam clamps, B-Line Fig. B3054.

For insulated hot pipe and cold pipe in all sizes through 817, hangers shall be of Clevis type, B-
Line Fig. B-3108, for non-insulated piping hangers shall be of Clevis Type B-3100.

Piping supported from wall or columns shall utilize a steel bracket, B-Line Fig. 3-3064 with
adjustable pipe roll and base, B-Line B-3121 and pipe covering protection saddle B-Line B-
3160-3165.

Cast iron stacks and galvanized risers shall be supported at each floor with friction clamps
bolted together and supported by structural steel or additional channels, B-Line Fig. B-3373.

Steel and cast iron pipe support spacing shall not exceed, and sizes of pipe-hanging
suspension rods shall not be less than, the spacing and sizes indicated in the following tables.

Hangers and Supports for Plumbing Piping and Equipment 22 05 29-3
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2.3

STEEL PIPE HANGERS AND SUPPORTS

A.

1. Steel Pipe:

Nominal Pipe Size

Maximum distance for cast iron piping shall be 10 feet, 0 inches with all hub supported and with
a minimum of ¥z inch rod diameter.

"

34"

T

14"

112"

2" and 212"
3

4"

5

6"

8"to 12"

Copper Pipe:

Nominal Tube Size

Upto 1”
11%"t0 2"
21/2"

3"

4"

Maximum Space
Between Hangers

Minimum

3/8"
3/8"
3/8"
3/8"
3/8"
3/8"
1/2"
5/8"
3/4"
3/4"
7/8"

Maximum Space
Between Hangers

5
6
9’
10’
12’

3/8"
3/8"
1/2"
1/2"
5/8"

Rod Diameter

Minimum
Rod Diameter

Description: MSS SP-58, Types 1 through 58, factory-fabricated components. Refer to
Part 3 "Hanger and Support Applications" Article for where to use specific hanger and

support types.

ok wLD =

Manufacturers:

B-Line Systems, Inc.; a division of Cooper Industries.
Globe Pipe Hanger Products, Inc.

Grinnell Corp.

Carpenter and Paterson, Inc.

Tolco Inc.

Approved equal.

Galvanized, Metallic Coatings: Pregalvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

Hangers and Supports for Plumbing Piping and Equipment
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E.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion for
support of bearing surface of piping.

2.04 STRAP-TYPE FIBERGLASS PIPE HANGERS

A.

B.

Description: Similar to MSS SP-58, Type 9 or Type 10, steel pipe hanger except hanger
is made of fiberglass-reinforced resin.

Hanger Rod and Fittings: Continuous-thread rod, washer, and nuts made of stainless
steel.

2.05  STAINLESS-STEEL PIPE HANGERS AND SUPPORTS

A.

B.

C.

Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to sup-
port bearing surface of piping.

Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

2.06 FIBERGLASS STRUT SYSTEMS

A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Allied Tube & Conduit.

Champion Fiberglass, Inc.

Cooper B-Line, Inc.

SEASAFE, INC.; a Gibraltar Industries Company.
Approved equal.
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Description: Shop- or field-fabricated pipe-support assembly similar to MFMA-4 for sup-
porting multiple parallel pipes.

1. Channels: Continuous slotted fiberglass channel with inturned lips.

2. Channel Nuts: Fiberglass nuts or other devices designed to fit into channel slot
and, when tightened, prevent slipping along channel.

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

2.07 TRAPEZE PIPE HANGERS

A.

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made
from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-bolts.

2.08 METAL FRAMING SYSTEMS

A

Description: MFMA-3, shop- or field-fabricated pipe-support assembly made of steel
channels and other components.

Manufacturers:
1. B-Line Systems, Inc.; a division of Cooper Industries.

2. Power-Strut Div.; Tyco International, Ltd.
3. Unistrut Corp.; Tyco International, Ltd.
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2.09

G.

C.

D.

4, Tolco Inc.
5. Approved equal.

Coatings: Manufacturer's standard finish unless bare metal surfaces are indicated.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

THERMAL-HANGER SHIELD INSERTS

A.

F.

Description: 100-psig- minimum, compressive-strength insulation insert encased in sheet
metal shield.

Manufacturers:

1. ERICO/Michigan Hanger Co.

2. Pipe Shields, Inc.

3. Rilco Manufacturing Company, Inc.
4. Approved equal.

Insulation-Insert Material for Cold Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate with vapor barrier.

Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type |
calcium silicate.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of
pipe.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below
ambient air temperature.

2.10 PIPE STANDS

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support roof-mounted piping.
B. Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or V-
shaped cradle to support pipe, for roof installation without membrane penetration.
C. Low-Type, Single-Pipe Stand: One-piece stainless steel base unit with plastic roller, for
roof installation without membrane penetration.
D. High-Type, Single-Pipe Stand:
1. Description: Assembly of base, vertical and horizontal members, and pipe sup-
port, for roof installation without membrane penetration.
Base: Stainless Steel.
3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel, continu-
ous-thread rods.
4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with plastic or
stainless-steel, roller-type pipe support.
E. High-Type, Multiple-Pipe Stand:
Hangers and Supports for Plumbing Piping and Equipment 22 05 29-6
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1. Description: Assembly of bases, vertical and horizontal members, and pipe sup-
ports, for roof installation without membrane penetration.

Bases: One or more; plastic.

Vertical Members: Two or more protective-coated-steel channels.

Horizontal Member: Protective-coated-steel channel.

Pipe Supports: Galvanized-steel, clevis-type pipe hangers.

agrwD

Curb-Mounting-Type Pipe Stands: Shop- or field-fabricated pipe supports made from
structural-steel shapes, continuous-thread rods, and rollers, for mounting on permanent
stationary roof curb.

2.1 FASTENER SYSTEMS

A

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

6. Manufacturers:
a. Hilti, Inc.
b. ITW Ramset/Red Head.
c. Powers Fasteners.
d. Approved equal.

Mechanical-Expansion Anchors: Insert-wedge-type stainless steel, for use in hardened
portland cement concrete with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

1. Manufacturers:
a. B-Line Systems, Inc.; a division of Cooper Industries.
b. Hilti, Inc.
c. ITW Ramset/Red Head.
d. Approved equal.

2.12 EQUIPMENT SUPPORTS

A.

B.

Equipment supports require calculation and detail of each unit.

Description: Welded, shop- or field-fabricated equipment support made from structural-
steel shapes.

2.13  MISCELLANEOUS MATERIALS

A.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink
and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
7. Design Mix: 5000-psi, 28-day compressive strength.
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PART 3 - EXECUTION

3.1 HANGER AND SUPPORT APPLICATIONS

A. Specific hanger and support requirements are specified in Sections specifying piping
systems and equipment.
B. Comply with MSS SP-69 for pipe hanger selections and applications that are not
specified in piping system Sections.
C. Use hangers and supports with galvanized, metallic coatings for piping and equipment
that will not have field-applied finish.
D. Use nonmetallic coatings on attachments for electrolytic protection where attachments
are in direct contact with copper tubing.
E. Use padded hangers for piping that is subject to scratching.
F. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as
specified in piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated
or insulated stationary pipes, NPS 1/2 to NPS 30.
2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg F
pipes, NPS 4 to NPS 6, requiring up to 4 inches of insulation.
3. Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes,
NPS 1/2 to NPS 24, if little or no insulation is required.
4, Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 1/2 to NPS 4, to
allow off-center closure for hanger installation before pipe erection.
5. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension
of noninsulated stationary pipes, NPS 3/4 to NPS 8.
6. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 8.
7. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated
stationary pipes, NPS 1/2 to NPS 8.
8. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsulated stationary pipes, NPS 1/2 to NPS 2.
G. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers,
NPS 3/4 to NPS 6.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers,
NPS 3/4 to NPS 6, if longer ends are required for riser clamps.
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H. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy
loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

Malleable-lron Sockets (MSS Type 16): For attaching hanger rods to various
types of building attachments.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping
installations.

l. Building Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to
suspend pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange
of beams, channels, or angles.

4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange
of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if
loads are considerable and rod sizes are large.
C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required
tangent to flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of
steel I-beams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.

11. Malleable Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

12. Welded-Steel Brackets: For support of pipes from below, or for suspending from
above by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

13. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

14. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is
required.
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3.2

15. Horizontal Travelers (MSS Type 58): For supporting piping systems subject to
linear horizontal movement where headroom is limited.

Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1. Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by
manufacturer to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

Comply with MFMA-102 for metal framing system selections and applications that are not
specified in piping system Sections.

Use powder-actuated fasteners instead of building attachments where required in
concrete construction.

HANGER AND SUPPORT INSTALLATION

A.

Steel Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install
hangers, supports, clamps, and attachments as required to properly support piping from
building structure.

Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange
for grouping of parallel runs of horizontal piping and support together on field-fabricated
trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe
size or install intermediate supports for smaller diameter pipes as specified
above for individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being
supported. Weld steel according to AWS D1.1.

Metal Framing System Installation: Arrange for grouping of parallel runs of piping and
support together on field-assembled metal framing systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete
slabs less than 4 inches thick in concrete after concrete is placed and completely
cured. Use operators that are licensed by powder-actuated tool manufacturer.
Install fasteners according to powder-actuated tool manufacturer's operating
manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and
completely cured. Install fasteners according to manufacturer's written
instructions.
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F. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers,
and other accessories.

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

H. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

l. Install lateral bracing with pipe hangers and supports to prevent swaying.

J. Install building attachments within concrete slabs or attach to structural steel. Install
additional attachments at concentrated loads, including valves, flanges, and strainers,
NPS 2-1/2 and larger and at changes in direction of piping. Install concrete inserts before
concrete is placed; fasten inserts to forms and install reinforcing bars through openings at
top of inserts.

K. Load Distribution: Install hangers and supports so piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

L. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so
maximum pipe deflections allowed by ASME B31.9 (for building services piping) are not
exceeded.

M. Dissimilar Materials: Install hangers and supports as such to avoid dissimilar materials.

N. Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger
shield insert with clamp sized to match OD of insert.

C. Do not exceed pipe stress limits according to ASME B31.9 for building
services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier
is indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Option: Thermal-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on
rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.

Shields shall span an arc of 180 degrees.

a. Option: Thermal-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on
rollers.

4. Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
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b. NPS 4: 12 inches) long and 0.06 inch thick.

C. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
5. Pipes NPS 8 and Larger: Include wood inserts.

Insert Material: Length at least as long as protective shield.

7. Thermal-Hanger Shields: Install with insulation same thickness as piping
insulation.

3.3 EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to
support equipment above floor.

B. Grouting: Place grout under supports for equipment and make smooth bearing surface.

C. Provide lateral bracing, to prevent swaying, for equipment supports.

3.4 METAL FABRICATIONS

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and
equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that
cannot be shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding,
appearance and quality of welds, and methods used in correcting welding work, and with
the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.
Obtain fusion without undercut or overlap.
Remove welding flux immediately.
Finish welds at exposed connections so no roughness shows after finishing and
contours of welded surfaces match adjacent contours.
3.5 ADJUSTING

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to
achieve indicated slope of pipe.

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

3.6 PAINTING

A. Touch Up: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
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1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Touch Up: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint on miscellaneous metal are specified in Division 09 painting
sections.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.

PART 4 - MEASUREMENT AND PAYMENT

41 MEASUREMENT

A. The work of HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
shall not be measured for payment.

4.2 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT shall
be included in the contract lump sum price as shown in the Schedule of Prices for
PLUMBING WORK.
4.3 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 05 33

HEAT TRACING FOR PLUMBING 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 plumbing piping heat tracing for freeze prevention, domestic hot-water-
temperature maintenance, drains and snow and ice melting on roofs and in gutters and
downspouts with the following electric heating cables:

1. Plastic insulated, series resistance.
2. Self-regulating, parallel resistance.
3. Constant wattage.

B. The Contractor shall furnish and install complete and functional heat trace systems in-
cluding wiring; controls; thermostats; all electrical connections and any conduit, cable,
boxes, outlets and other equipment and accessories required.

C. Related Requirements:

1. Section 22 07 00 "Mechanical Insulation”.
1.3 SUBMITTALS

A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

2. Schedule heating capacity, length of cable, spacing, and electrical power
requirement for each electric heating cable required.

3. Thermostat, controls, warning lights, alarms and control panels.

B. Shop Drawings: For electric heating cable.

1. Include plans, elevations, sections, and attachment details.

2. Include diagrams for power, signal, and control wiring.

3. Layout of wiring, controls and all other equipment.

4. Calculation data showing the electrical load data for each system.

5. Installation instructions for the system.

C. Field quality-control reports.

D.Sample Warranty: For special warranty.
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E. Operation and Maintenance Data: For electric heating cables to include in operation and
maintenance manuals.
1.4 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace electric heating cable that
fails in materials or workmanship within specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS
2.1 GENERAL

A. The Contractor shall furnish all necessary labor and tools, materials, and equipment and
shall properly construct and connect the electric heat trace system in accordance with the
manufacturer’s directions and recommendations.

B. The electric heat trace cable shall be either be covered with a protective nickel braid or
covered with a tinned copper braid and a corrosion protective outer fluoropolymer jacket;
unless indicated otherwise.

C. The Contractor shall coordinate the design and installation of the heat trace system with
the pipe insulation system.

D. The design, selection and size of the heat trace cable shall be in accordance with correct
heat transfer calculations as recommended by the equipment manufactures design
guide.

E. The system shall be controlled and monitored from a single control panel. The system

shall be controlled from a thermostat with provisions for a manual override from a Hand-
Off-Auto switch.

F. Monitoring and alarm circuits shall be provided that monitor each heat trace circuit for
current and continuity of the heat trace cable, and the entire system for low temperature
failure.

G. The electric heat trace cable, control panel, and accessories shall have UL, FM, or CSA

system listing.
2.2 MATERIALS

A. The Contractor shall furnish and install the electric heat trace system which shall include
but not be limited to the electric heat trace cable, tape or banding, thermostats, control
panel and warning lights and alarm.

B. The electric heat trace system for freeze protection shall be controlled from a common
ambient sensing thermostat set to activate the system at 40 degrees, and a parallel
backup thermostat set at 40 degrees F. An alarm shall be provided to indicate the failure
of either thermostat or lack of power.

C. The control panel shall provide for the necessary controls and contactors plus an addi-
tional 25 percent spare space. The contactors shall be electrically operated, electrically
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held, 30 ampere, 600 Volt, 3 pole, with a 120 Volt control coil. The contactors shall be as
manufactured by Allen Bradley or Square D.

LED pilot lights shall be provided to indicate control power available, system on, off, and
circuit on and failure alarms for each heat trace circuit.

The system and all components shall be approved by the Authority.

The cable shall be industrial type, rated 8 watts per foot (W/ft), at 120 volts, at a tempera-
ture of 50 degrees F. and a temperature identification number (T-rating) of T6 (185 de-
grees F. exposure). Values shall be established per Institute of Electrical and Electronics
Engineers, Incorporated (IEEE) Standard 515, Testing, Design, Installation and Mainte-
nance of Electrical Resistance Heat Tracing for Industrial Applications.

The heating cable shall be self-regulating. The cable heat output shall decrease with rais-
ing ambient temperature without employment of an auxiliary electrical regulatory device.

The heating cable shall be composed of two parallel 16 AWG (or larger) stranded, nickel-
plated copper bus wires, embedded in a polymeric conductive (heat generative) core
(web). The wires and core shall be enclosed within a tinned copper, braided shield, suita-
ble for use as an electrical fault grounding conductor. All cable components shall be jack-
eted with a tough, abrasion and moisture resistant thermoplastic (e.g. polyolefin), inert
with aqueous and cleaning chemicals. The overjacket shall provide corrosion protection
for the cable. A polyolefin or fluoropolymer overjacket is an acceptable alternate.

The cable shall have, monitor wires and a tinned copper braid, with a fluoropolymer jack-
et for mechanical and corrosion protection. The cable is suitable for direct placement on
metallic and polyvinyl chloride (PVC) piping. The heat trace circuits shall be designed to
operate on 20 ampere circuits.

The heating cable shall be unaffected by exposure to non-hazardous, unshielded indoor
and outdoor environmental conditions. The cable service life shall not be diminished by
exposure to ultraviolet radiation and random fluctuating temperatures within the range of -
30 degrees to 150 degrees F.

The cable shall have a minimum expected service life of 10 years in applications of con-
tinuous operation. A minimum of 90% of the nominal rated power shall be exhibited fol-
lowing 1000 hours of continuous operation, in accordance with Underwriters Laborato-
ries, Incorporated (UL) Standard 746B, Polymeric Materials — Long Term Property Evalu-
ations.

Heating cable shall be UL approved. Cable shall have original manufacturer’s labeling.

The heat trace system shall be as manufactured by Delta-Therm, Chemelex, Bylin or ap-
proved equal.

2.03 PLASTIC-INSULATED, SERIES-RESISTANCE HEATING CABLES

A Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

1. Delta-Therm Corporation.
2. Easy Heat; a brand of EGS Electrical Group LLC; an division of Emerson
Industrial Automation.
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Nuheat Industries Ltd.

Orbit Manufacturing.

Pyrotenax; Tyco Thermal Controls.

Raychem; Tyco Thermal Controls.

WarmlyYours Radiant, Inc.

Watts Radiant; a Watts Water Technologies company.
Approved equal.

©ONO O AW

Comply with [EEE 515.1.

Heating Element: Single- or dual-stranded resistor wire. Terminate with waterproof,
factory-assembled, nonheating leads with connectors at both ends.

Electrical Insulating Jacket: Minimum 4.0 mil Kapton with silicone, Tefzel, or polyolefin.
Cable Cover: Aluminum braid and silicone or Hylar outer jacket.

Maximum Operating Temperature (Power On): 300 deg F.

Maximum Exposure Temperature (Power Off): 185 deg F.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

2.04 SELF-REGULATING, PARALLEL-RESISTANCE HEATING CABLES

A Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

1. BriskHeat.

2. Chromalox, Inc.

3. Delta-Therm Corporation.

4, Easy Heat; a brand of EGS Electrical Group LLC; an division of Emerson
Industrial Automation.

5. Nelson Heat Trace.

6. Pyrotenax; Tyco Thermal Controls.

7. Raychem; Tyco Thermal Controls.

8. Thermon Americas Inc.

9. Trasor Corp.

10. Approved equal.

B. Comply with IEEE 515.1.

C. Heating Element: Pair of parallel No. 16 (or larger) nickel-coated, stranded copper bus
wires embedded in crosslinked conductive polymer core, which varies heat output in
response to temperature along its length. Terminate with waterproof, factory-assembled,
nonheating leads with connectors at one end, and seal the opposite end watertight.
Cable shall be capable of crossing over itself once without overheating.

D.Electrical Insulating Jacket: Flame-retardant polyolefin.

E. Cable Cover: Tinned-copper braid and polyolefin outer jacket with ultraviolet inhibitor.
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F.

Maximum Operating Temperature (Power On): 150 deg F.

G.Maximum Exposure Temperature (Power Off): 185 deg F.

H.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Capacities and Characteristics:

1. Maximum Heat Output: 8 W/ft.
2.05 CONSTANT-WATTAGE HEATING CABLES

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

1. BriskHeat.

2. Chromalox, Inc.

3. Delta-Therm Corporation.

4, Easy Heat; a brand of EGS Electrical Group LLC; an division of Emerson
Industrial Automation.

5. Nelson Heat Trace.

6. Pyrotenax; Tyco Thermal Controls.

7. Raychem; Tyco Thermal Controls.

8. Thermon Americas Inc.

9. Trasor Corp.

10. Approved equal.

B. Comply with IEEE 515.1.

C. Heating Element: Pair of parallel No. 12 or greater AWG, nickel-coated, stranded copper
bus wires with single-stranded resistor wire connected between bus wires. Terminate with
waterproof, factory-assembled, nonheating leads with connectors at one end, and seal
the opposite end watertight.

D.Electrical Insulating Jacket: Flame-retardant fluoropolymer.

E. Cable Cover: Tinned-copper braid and polyolefin outer jacket with ultraviolet inhibitor.

F. Maximum Operating Temperature (Power On): 392 deg F.

G.Maximum Exposure Temperature (Power Off): 185 deg F.

H. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

l. Capacities and Characteristics:

1. Maximum Heat Output: 8 W/ft.
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2.06 CONTROLS

A. Pipe-Mounted Thermostats for Freeze Protection:

1.
2.

3.

4.

Remote bulb unit with adjustable temperature range from 30 to 50 deg F.

Snap action; open-on-rise, single-pole switch with minimum current rating
adequate for connected cable.

Remote bulb on capillary, resistance temperature device, or thermistor for
directly sensing pipe-wall temperature.

Corrosion-resistant, waterproof control enclosure.

B. Precipitation and Temperature Sensor for Snow Melting on Roofs and in Gutters:

1.

2.

IS

Microprocessor-based or automatic control with manual on, automatic, and
standby/reset switch.

Precipitation and temperature sensors shall sense the surface conditions of roof
and gutters and shall be programmed to energize the cable as follows.

a. Temperature Span: 34 to 44 deg F.
b. Adjustable Delay-Off Span: 30 to 90 minutes.

C. Energize Cables: Following two-minute delay if ambient temperature is

below set point and precipitation is detected.

d. De-Energize Cables: On detection of a dry surface plus time delay.

Corrosion-proof and waterproof enclosure suitable for outdoor mounting, for
controls and precipitation and temperature sensors.

Minimum 30-A contactor to energize cable or close other contactors.
Precipitation sensor shall be freestanding.

Provide relay with contacts to indicate operational status, on or off, for interface
with central HVAC control-system workstation.

C. Programmable Timer for Domestic Hot-Water-Temperature Maintenance:

ok LD =

Microprocessor based.

Minimum of four separate schedules.

Minimum 24-hour battery carryover.

On-off-auto switch.

365-day calendar with 20 programmable holidays.

Relays with contacts to indicate operational status, on or off, and for interface
with central HVAC control-system workstation.

21 ACCESSORIES

A. Cable Installation Accessories: Fiberglass tape, heat-conductive putty, cable ties, silicone
end seals and splice kits, and installation clips all furnished by manufacturer, or as
recommended in writing by manufacturer.

B. Warning Labels: Refer to Section 22 05 53 "Identification for Plumbing Piping and
Equipment.”

C. Warning Tape: Continuously printed "Electrical Tracing"; vinyl, at least 3 mils thick, and
with pressure-sensitive, permanent, waterproof, self-adhesive back.
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1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches: %
inch minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger: 1-
1/2 minimum.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

A.

Examine surfaces and substrates to receive electric heating cables for compliance with
requirements for installation tolerances and other conditions affecting performance.

1. Ensure surfaces and pipes in contact with electric heating cables are free of
burrs and sharp protrusions.

2. Heat tracing shall be installed on clean surfaces free of dirt, debris, protrusions,
oil, grease and moisture. Remove existing insulation, if any, as required for
proper installation of the heat trace cable. Remove existing heat trace system or
components as required for installation of the new system or components.

Proceed with installation only after unsatisfactory conditions have been corrected.

Locations for installation of the control panel, thermostat and warning light and alarm
shall be approved by the Authority.

INSTALLATION - GENERAL

A.

The heat trace cable shall be installed in such a manner as to maintain the best possible
contact with the traced pipe, valves, flanges and other in-line equipment. The heat tracing
cable shall be secured to the pipe as recommended by the heat trace system manufac-
tures installation instructions.

In order to allow for maintenance access to valves, strainers, and other in-line equipment
where additional heat tracing is required, a loose loop of heating cable of the length re-
quired shall be left at the item to be traced. The loop shall be spiraled around the item
and secured as recommended by the heat tracing system manufacture's installation in-
structions.

All junction boxes, splices, and terminations requiring maintenance shall be mounted to
be accessible without disturbing the insulation and jacket.

The location of the ambient sensing thermostats shall be selected to obtain a representa-
tive temperature, be accessible for maintenance, and protected from tampering.

The installation and final adjustments to the electrical heat tracing system shall be super-
vised and field tested by a qualified factory trained equipment manufactures service en-
gineer.

After field testing has been completed the installed heat trace system shall be covered
with insulation and a jacket as specified in pipe insulation section of this Specification.

All pipe electrically heat traced and insulated shall have a plastic label applied to the insu-
lation every 25 feet. The plastic label shall read "Electric Heat Trace Circuit Number,
Panel Number.
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H. Unless otherwise approved, cable of 1000 feet in length and shorter shall be furnished in
one piece. Cable of greater lengths shall be furnished in increments of this length or
longer.

3.3 INSTALLATION OF HEATING CABLE

A. Install electric heating cable across expansion, construction, and control joints according
to manufacturer's written instructions; use cable-protection conduit and slack cable to al-
low movement without damage to cable.

B. Electric Heating-Cable Installation for Snow and Ice Melting on Roofs and in Gutters and
Downspouts: Install on roof and in gutters and downspouts with clips furnished by
manufacturer that are compatible with roof, gutters, and downspouts.

C. Electric Heating-Cable Installation for Freeze Protection for Piping:
1. Install electric heating cables after piping has been tested and before insulation is
installed.
2. Install electric heating cables according to IEEE 515.1.
3. Install insulation over piping with electric cables according to Section 22 07 19

"Plumbing Piping Insulation.”
4. Install warning tape on piping insulation where piping is equipped with electric
heating cables.

D. Electric Heating-Cable Installation for Temperature Maintenance for Domestic Hot Water:

1. Install electric heating cables after piping has been tested and before insulation is
installed.

2. Install insulation over piping with electric heating cables according to Section 22
07 19 "Plumbing Piping Insulation."

3. Install warning tape on piping insulation where piping is equipped with electric

heating cables.

E. Set field-adjustable switches and circuit-breaker trip ranges.

3.4 CONNECTIONS

A. Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical
Systems."

B. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors
and Cables."
3.5 ELECTRICAL CONNECTIONS
A. Final electrical connections between the heat trace system and the power source and the
energizing of the system will be performed by the Authority’s electrical department unless
directed and approved otherwise.

3.6 RE-INSULATION

A. Re-insulate or insulate over the new heat trace cable after installation. See insulation
specification. Type of insulation must be approved to be used with the heat trace cable to
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avoid fire and other hazards. Insulate according to manufacturer’s directions. Take pre-
cautions to not damage the heat trace cable.

3.7 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B. Manufacturer's Field Service: Engage a factory-authorized service representative to test
and inspect components, assemblies, and equipment installations, including connections.
C. Perform the following tests and inspections with the assistance of a factory-authorized
service representative:
1. Perform tests after cable installation but before application of coverings such as
insulation, wall or ceiling construction, or concrete.
2. Test cables for electrical continuity and insulation integrity before energizing.
3. Test cables to verify rating and power input. Energize and measure voltage and
current simultaneously.
D. Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounted cables.
E. Cables will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports.
3.8 PROTECTION
A. Protect installed heating cables, including non-heating leads, from damage during
construction.
B. Remove and replace damaged heat-tracing cables.

3.9 OPERATION AND MAINTENANCE MANUAL

A.
B.

Upon completion, Contractor shall test system for proper operation and set controls.

The equipment manufacturer and installer shall provide adequate training for the Authori-

ty's Personnel in the proper operation and maintenance of the equipment.

The installer shall provide as built drawings indicating the location of heat tracing and lo-
cation of connections, controls, thermostats and warning lights and alarms. The manufac-
turer shall provide final and complete operation and maintenance manuals for all compo-
nents of the heat trace system.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT

D. The work of HEAT TRACING FOR PLUMBING PIPING shall not be measured for payment.

4.2 PAYMENT
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A. No separate payment shall be made for the work covered in this section. Payment for the
Work of HEAT TRACING FOR PLUMBING PIPING shall be included in the contract lump
sum price as shown in the Schedule of Prices for PLUMBING WORK.
4.3 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 05 53

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

1.2

13

RELATED DOCUMENTS.

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

SUMMARY
A. Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4 Stencils.
5. Valve tags.
6. Warning tags.
SUBMITTALS

A. Product Data: For each type of product indicated.

B. Samples: For color, letter style, and graphic representation required for each
identification material and device.

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

D.Valve numbering scheme.

E. Valve Schedules: For each piping system to include in maintenance manuals.

PART 2 - PRODUCTS

2.1

EQUIPMENT LABELS
A. Metal Labels for Equipment:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

a. Brady Corporation.
b. Brimar Industries, Inc.
C. Carlton Industries, LP.
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Champion America.
Craftmark Pipe Markers.
emedco.

Kolbi Pipe Marker Co.

LEM Products Inc.

Marking Services, Inc.

Seton Identification Products.
Approved equal.
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2. Material and Thickness: Brass, 0.032-inch, stainless steel, 0.025-inch, aluminum,
0.032-inch or anodized aluminum, 0.032-inch minimum thickness, and having
predrilled or stamped holes for attachment hardware.

3. Letter Color: Black, Blue, Red, White or Yellow.

4. Background Color: Black, Blue, Red, White or Yellow.

5. Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch.
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances up to 72 inches and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-quarters the size of principal lettering.

7. Fasteners: Stainless-steel rivets or self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
B. Plastic Labels for Equipment:
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Brady Corporation.

b. Brimar Industries, Inc.

C. Carlton Industries, LP.
d. Champion America.

e. Craftmark Pipe Markers.
f. emedco.

g. Kolbi Pipe Marker Co.

h. LEM Products Inc.

i. Marking Services, Inc.

j- Seton Identification Products.
k. Approved equal.

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/16 inch or 1/8 inch thick, and having predrilled holes for attachment
hardware.

3. Letter Color: Black, Blue, Red, White or Yellow.

4 Background Color: Black, Blue, Red, White or Yellow.

5. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

6. Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.

7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances up to 72 inches and proportionately larger
lettering for greater viewing distances. Include secondary lettering two-thirds to
three-quarters the size of principal lettering.

8. Fasteners: Stainless-steel rivets.
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9. Adhesive: Contact-type permanent adhesive, compatible with label and with
adhesive.

C. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch (A4) bond paper. Tabulate equipment identification number, and identify Drawing
numbers where equipment is indicated (plans, details, and schedules) and the
Specification Section number and title where equipment is specified. Equipment schedule
shall be included in operation and maintenance data.

2.2 WARNING SIGNS AND LABELS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Brady Corporation.

Brimar Industries, Inc.
Carlton Industries, LP.
Champion America.
Craftmark Pipe Markers.
emedco.

Marking Sevices Inc.
National Marker Company.
. Seton Identification Products.
0. Stranco, Inc.

1. Approved equal.
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B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch or 1/8 inch thick, and having predrilled holes for attachment hardware.

C. Letter Color: Black, Blue, Red, White or Yellow.
D.Background Color: Black, Blue, Red, White or Yellow.
E. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

F. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches,
1/2 inch for viewing distances up to 72 inches and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to three-quarters the
size of principal lettering.

H.Fasteners: Stainless-steel [rivets] [or] [self-tapping screws].

l. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

J. Label Content: Include caution and warning information plus emergency notification
instructions.
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2.3 PIPE LABELS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.
Brady Corporation.

Brimar Industries, Inc.
Carlton Industries, LP.
Champion America.
Craftmark Pipe Markers.
emedco.

Kolbi Pipe Marker Co.

9. LEM Products Inc.

10. Marking Sevices Inc.

11. Seton Identification Products.
12. Approved equal.
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B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially or fully cover
circumference of pipe and to attach to pipe without fasteners or adhesive.

D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

E. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow
direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to
accommodate both directions or as separate unit on each pipe label to indicate
flow direction.

2. Lettering Size: At least 1/2 inch for viewing distances up to 72 inches and
proportionately larger lettering for greater viewing distances.

24 STENCILS
A. Stencils for Piping:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Brimar Industries, Inc.
Carlton Industries, LP.
Champion America.
Craftmark Pipe Markers.
Kolbi Pipe Marker Co.
Marking Sevices Inc.
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2. Lettering Size: At least 1/2 inch for viewing distances up to 72 inches and
proportionately larger lettering for greater viewing distances.

3. Stencil Material: Fiiberboard or metal.

4, Stencil Paint: Exterior, gloss, alkyd enamel or acrylic enamel in colors complying
with recommendations in ASME A13.1 unless otherwise indicated. Paint may be
in pressurized spray-can form.

5. Identification Paint: Exterior, alkyd enamel or acrylic enamel in colors according
to ASME A13.1 unless otherwise indicated. Paint may be in pressurized spray-
can form.

25 VALVE TAGS
A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

1. Actioncraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.

2. Brady Corporation.

3. Brimar Industries, Inc.

4, Carlton Industries, LP.

5. Champion America.

6. Craftmark Pipe Markers.

7. emedco.

8. Kolbi Pipe Marker Co.

9. LEM Products Inc.

10. Marking Sevices Inc.

11. Seton Identification Products.

12. Approved equal.

B. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation and
1/2-inch numbers.

1. Tag Material: Brass, 0.032-inch; stainless steel, 0.025-inch; aluminum, 0.032-
inch or anodized aluminum, 0.032-inch minimum thickness; as indicated or as
selected by the Authority, and having predrilled or stamped holes for attachment
hardware.

2. Fasteners: Brass wire-link chain or beaded chain or S-hook.

C. Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate

valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal-operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special uses.

1.

Valve-tag schedule shall be included in operation and maintenance data.

2.06 WARNING TAGS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

1. Brady Corporation.
2. Brimar Industries, Inc.
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Carlton Industries, LP.
Champion America.
Craftmark Pipe Markers.
emedco.

Kolbi Pipe Marker Co.

LEM Products Inc.

. Marking Sevices Inc.

0. Seton Identification Products.
1. Approved equal.

RO ~N O AW

B. Description: Preprinted or partially preprinted accident-prevention tags of plasticized card
stock with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum or approximately 4 by 7 inches as indicated or
as selected by the Authority.

2. Fasteners: Brass reinforced grommet and wire.

3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or
"DO NOT OPERATE."

4, Color: Safety yellow background with black lettering.

PART 3 - EXECUTION

3.1 PREPARATION
A. Clean piping and equipment surfaces of substances that could impair bond of
identification devices, including dirt, oil, grease, release agents, and incompatible
primers, paints, and encapsulates.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.
C. Install identifying devices before installing acoustical ceilings and similar concealment.
3.3 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.
3.4 PIPE LABEL INSTALLATION
A. Piping Color Coding: Painting of piping is specified in Painting section of these
specifications.
Identification for Plumbing Piping and Equipment 22 05 53-6

CDOT Project No. D-1-209 State/Lake Loop Elevated Station



A. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured
pipe labels, if approved by the Authority. Install stenciled pipe labels, complying with
ASME A13.1, with painted, color-coded bands or rectangles on each piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.
B. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible

ceilings in finished spaces; machine rooms; accessible maintenance spaces such as
shafts, tunnels, and plenums; and exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of
concealed piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25
feet in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced
labels.

C. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes,

including pipes where flow is allowed in both directions.

D. Pipe Label Color Schedule:

1. Low-Pressure Compressed Air Piping:
a. Background: Safety blue.
b. Letter Colors: White.
2. High-Pressure Compressed Air Piping:
a. Background: Safety blue.
b. Letter Colors: White.
3. Domestic Water Piping
a. Background: Safety green.
b. Letter Colors: White.
4. Sanitary Waste and Storm Drainage Piping:
a. Background Color: Safety black, Safety purple, Safety white or Safety
gray as indicated or selected by the Authority.
b. Letter Color: Black or White as indicated or selected by the Authority.
35 VALVE-TAG INSTALLATION
A. Install tags on valves and control devices in piping systems, except check valves, valves

within factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-
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watering hose connections, and similar roughing-in connections of end-use fixtures and
units. List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme
and with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:

a. Cold Water: 1-1/2 inches or 2 inches; round or square shape as
indicated or as selected by the Authority.

b. Hot Water: 1-1/2 inches or 2 inches; round or square shape as indicated
or as selected by the Authority.

C. Low-Pressure Compressed Air: 1-1/2 inches or 2 inches; round or
square shape as indicated or as selected by the Authority.

d. High-Pressure Compressed Air: 1-1/2 inches or 2 inches; round or

square shape as indicated or as selected by the Authority.

2. Valve-Tag Colors:

a. Cold Water: Natural or safety green as indicated or as selected by the
Authority.

b. Hot Water: Natural or safety green as indicated or as selected by the
Authority.

C. Low-Pressure Compressed Air: Natural or safety blue as indicated or as
selected by the Authority.

d. High-Pressure Compressed Air: Natural or Safety blue as indicated or as

selected by the Authority.

3. Letter Colors:
a. Cold Water: White.
b. Hot Water: White.
C. Low-Pressure Compressed Air: White.
d. High-Pressure Compressed Air: White.

3.6 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items
where required.

PART 4 - MEASUREMENT AND PAYMENT

4.1 MEASUREMENT
A The work of IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT shall not be
measured for payment.
4.2 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the

Work of IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT shall be included
in the contract lump sum price as shown in the Schedule of Prices for PLUMBING
WORK.
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4.3 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 07 00
PIPE INSULATION
PART 1- GENERAL
1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of contract, including General and Special Conditions
and Division 01 Specification Sections, apply to this Section.

1.2 SCOPE OF WORK:

A. The Contractor shall furnish all labor, material, equipment, and services necessary to
furnish and install pipe insulation at the location as directed and required by the Authority.

B. Related Work:
1. Section 23 07 00, Mechanical Insulation.
2. Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment.

1.3 SUBMITTALS

A. The Contractor shall furnish product data, technical data, samples, installation
instructions and shop drawings as required below:

1. Product Data: Provide product description, list of materials, and thicknesses for
each type and application of insulation, cement, adhesive, sealant, tape,
attachment device, jacket, cover and other accessory.

a. Provide specifications and test data indicating thermal performance
standards of insulating products.
b. Provide data for each insulating product indicating thickness of material

and related R value.

2. Provide product data, specifications, technical data and shop drawings for any
equipment insulation indicating thickness, R values, size and profile of equipment
to be insulated, location of protrusions, access requirements, method of
attachment and seam closure method.

3. Samples: Submit two (2) samples of any representative size illustrating each
insulation and accessory type. Provide samples of any jackets or covers in actual
color and finish to be supplied.

4., Manufacturer's installation instructions: Indicate procedures which ensure
acceptable workmanship and installation standards will be achieved.

5. Manufacturer’s certificate of compliance and thermal efficiency.

6. Copy of manufacturer’s warranty.

1.4 QUALITY ASSURANCE

A. Manufacturer of insulation shall have been producing the products successfully for a
period of at least five years and be able to provide documentation that the products meet
all specified requirements.

B. The material(s) required for the pipe insulation work will be furnished by the Contractor.
All material(s) furnished by the Contractor shall be new and shall meet the standards and
requirements specified by the applicable institutions and organizations (i.e. ASME,
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1.5

1.6

1.7

1.8

1.9

ASTM, NFPA, and EPA), and local building codes.

C. All installation of insulation shall follow the insulation manufacturer’s recommended
procedures and meet the standards and requirements specified by the applicable
institutions, organizations, Federal, State, and Local building codes.

REFERENCE STANDARDS
A American Society for Testing and Materials:

ASTM E 84, Surface Burning Characteristics of Building Materials.

ASTM B 209, Specification for Aluminum and Aluminum-Alloy Sheet and Plate.

ASTM C 195, Specification for Mineral Fiber Thermal Insulating Cement.

ASTM C 411, Test Method for Hot-Surface Performance of High-Temperature

Thermal Insulation.

5. ASTM C 449, Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating
and Finishing Cement.

6. ASTM C 547, Specification for Mineral Fiber Pipe Insulation.

7. ASTM C 585, Practice for Inner and Outer Diameters of Rigid Thermal Insulation
for Nominal Sizes of Pipe and Tubing.

8. ASTM C 921, Practice for Determining the Properties of Jacketing Materials for

Thermal Insulation.

pOP A

B. National Fire Protection Association:
1. NFPA 255, Method of Test of Surface Burning Characteristics of Building
Materials.
2. NFPA 90A, National Fire Protection Association Standards.
C. Underwriters Laboratories:
1. UL 723 Fire and Smoke Hazard Classification.
SEQUENCING/SCHEDULING

A. Schedule and perform tasks required for furnishing and installing the thermal insulation
and accessories in conformance with the requirements of the accepted project schedule.

PRODUCT DELIVERY, STORAGE AND HANDLING
A. Deliver insulation products to the site in unbroken shipping cartons bearing a label
indicating the contents and the appropriate ASTM, NFPA and UL flame and smoke

hazard ratings as specified herein for the various insulation products.

B. Deliver and store insulation products protected from the weather. Store insulation on the
site elevated off wet and otherwise contaminating surfaces.

ENVIRONMENTAL REQUIREMENTS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

Maintain temperature during and after installation for minimum period of 24 hours

COORDINATION
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Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping 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.

Coordinate installation and testing of heat tracing.

1.10 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.

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

PART 2- PRODUCTS

2.1

2.2

Pipe Insulation

PIPE INSULATING MATERIALS, GENERAL:

A.

Rigid Insulation on Piping: Use rigid insulation manufactured of molded glass fiber with
composite (insulation, jacket or facing, and sealing adhesive) fire and smoke hazard
ratings meeting requirements of NFPA 90A Standards, tested per ASTM E 84, NFPA 255
and UL 723, not to exceed a "Flame Spread" rating of 25 and a "Smoke Developed"
rating of 50 except as noted herein. Products or their shipping cartons shall bear a label
indicating above requirements. Insulation shall have a maximum thermal conductivity of
0.23 BTUH per sq. ft. per degree F. per inch at 70 degrees F. mean temperature. The
water vapor transmission rating shall be less than 0.2 perms per inch using a jacket of
white kraft bonded to aluminum foil and reinforced with fiberglass yarn.

All exterior piping, whether heat traced or not, shall be insulated with cellular glass type
insulation having integral self-sealing jacket.

Fitting Insulation (Rigid): Insulate fittings and valve bodies with factory-premolded one-
piece insulation. Insulation inserts of noncombustible glass fiber shall have a K factor of
.27 at 75 degrees F. mean temperature.

Acceptable Manufacturers of Insulating Materials:
1 Johns-Manville, J-M Flame-Safe AP.

2. Owens-Corning Fiberglass.

3. Certain-Teed.

4 Pittsburgh Corning.

Acceptable Manufacturers of Aluminum Jacketing:

1. Childers.
2. Johns Manville.
3. Owens Corning.

INSULATING CEMENTS
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Mineral Fiber certified to meet the requirements specified in the current edition of ASTM
C 195.

1. Thermal Conductivity: Average max. 1.0 BTUlh./h{{t?@F at 500 °F mean
temperature.
2. Minimum compressive strength: 10 p.s.i. at 5 percent deformation.

Mineral Fiber, Hydraulic-Setting Insulating and Finishing Cement certified to meet the
requirements specified in the current edition of ASTM C 449.

1. Apparent Thermal Conductivity: Average max. 1.2 BTUlih./h{i2¥F at 400 °F
mean temperature.
2. Minimum compressive strength: 100 p.s.i. at 5 percent deformation.

2.3 PREFORMED GLASS FIBER

A.

Molded and jacketed inorganic glass fibers, bonded with a thermosetting resin, into
products preformed via a molding process to yield rigid full-round cylindrical pipe
insulation sections, certified to meet the requirements specified in the current edition of
ASTM C 547, for Type | insulation.

1. Apparent Thermal Conductivity: Average max. 0.26 BTUlh./h{{t?3F at 75 °F
mean temperature.
2. Density: Average max. 10 Ib/ft3

Surface Burning Characteristics: All preformed glass fiber insulation shall have composite
(insulation, jacket, tape seal, and adhesive used to adhere the jacket to the insulation)
Fire and Smoke Hazard ratings as tested in accordance with the current editions of
ASTM E 84, NFPA 255 and UL 723, not exceeding

1. Flame Spread 25
2. Smoke Developed 50

Hot-Surface Performance: All preformed glass fiber insulation shall not flame, glow,
smolder, crack, delaminate or warp after 96 hours exposure to the heated surface of a
heating pipe when tested in accordance with the current edition of ASTM C 411.

Jacketing: The preformed glass fiber insulation shall be furnished with either a foil and
paper jacket with end joint butt strips or an aluminum jacket. All jacketing shall conform to
the requirements specified herein under Article 3.1.5-Jackets.

2.4 JACKETS

A.

Pipe Insulation

Foil and Paper Jacket- Laminated glass-fiber-reinforced, flame-retardant Kraft paper and
aluminum foil having self-sealing lap conforming to the current edition of ASTM C 1136,
Type |, and ASTM C 921, Type | or Type Il.

1. Water Vapor Permeance: 0.02 perms maximum, when tested in accordance with
the current edition of ASTM E 96.

2. Puncture Resistance: 50 beach units minimum, when tested in accordance with
ASTM tests.

Aluminum Jacket - Aluminum jacketing material shall be Alloy 3003, H14 temper roll
stock, ready for shop or field fabrication to required sizes, in compliance with the current
edition of ASTM B 209.
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1. Finish and Thickness: Smooth finish, 0.010 inch to 0.016 inch thick.

2. Moisture Barrier: Factory applied 1-mil, heat bonded polyethylene and Kraft
paper.
3. Moisture Barrier: Factory applied 3-mil Dupont Surlyn, or approved equal.

Aluminum fitting jackets shall be factory preformed from the same material having the
same finish, moisture barrier, and thickness as that specified for jackets.

All straight runs of pipe insulation are to be protected with Childers Corrolon or approved
equal aluminum jacketing. The jacketing is to be manufactured from .016" type 3003 or
5005 aluminum. All jacketing shall have an integrally bonded polykraft moisture barrier
over the entire surface in contact with the insulation. All jacketing shall be installed in
accordance with manufacturer’s latest published recommendations.

All 90 degree F and 45 degree F insulated elbows having a nominal iron pipe size of /4"
to 12", inclusive, shall be protected with Childers Aluminum Ell-Jacs or approved equal
manufactured from 1100 Aluminum alloy in .024" thickness. The Ell-Jacs shall be
installed in accordance with manufacturer’s latest published recommendations.

25 STANDARD PVC FITTING COVERS

A.

Factory-fabricated fitting cover consisting of one-piece, pre-molded, PVC covers
manufactured from 20-mil thick, high-impact, ultraviolet-resistant PVC.

1. Shapes: 45- and 90-degree, short- and long-radius elbows, reducers, end caps,
soil-pipe hubs, traps, mechanical joints, roof drains, and P-trap, in compliance
with the current edition of ASTM C 585.

2. Smooth high gloss surface that does not promote bacteria or fungi growth.

2.6 ATTACHMENTS, ADHESIVES AND SEALANT MATERIAL

A.

B.

Pipe Insulation

Metal bands shall be 3/4 inch wide x 0.20 inch thick Type 304 stainless steel.

Wire tie material shall be one of the following: 14 gage nickel-copper alloy, 16 gage soft-
annealed stainless steel, or 16 gage soft-annealed galvanized steel as indicated in the
contract document.

Adhesives for the flexible elastomeric cellular insulation shall be solvent based, and
suitable for the insulation furnished as recommended by the insulation manufacturer.

Adhesives for rigid preformed glass fiber insulation shall be non-flammable, solvent
based and have a service temperature range of minus 20 °F to plus 180 °F.

Vapor Barrier Compound shall be a water-based fire-resistive composition exhibiting the
following characteristics.

1. Water Vapor Permeance: 0.08 perm maximum.
2. Temperature Range: Minus 20 °F to plus 180 °F.

Weatherproof Sealant: Flexible-elastomer-based, vapor barrier sealant designed to seal
metal joints.

1. Water Vapor Permeance: 0.02 perm maximum.

2. Temperature Range: Minus 50 °F to plus 250 °F.
Color: Aluminum.
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

Pipe Insulation

INSPECTION

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

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. Carefully inspect installed work of other Trades in connection with insulating work and
verify such work shall be complete, including system or equipment testing, to such point
where insulating work may begin.

D. Verify that systems to be insulated are free of defects. Verify that piping has been tested
and approved before applying insulation materials.

E. Verify that surfaces to be insulated are clean and dry.

PREPARATION

A. Apply insulation on clean, dry surfaces only and without foreign materials. Perform
cleaning required for removal of construction debris, spills, etc. prior to installation.

INSTALLATION

A. Install materials in accordance with manufacturer's instructions.

B. Install insulation continuous through structure penetration of surfaces being insulated. All
pipe insulation shall be continuous through walls, ceilings, floor openings or sleeves
except where firestop or firesafing materials are required.

C. Insulation installed on piping operating below ambient temperatures shall have a
continuous vapor barrier. Adequately seal hanger, support, and anchor penetrations of
insulation. All joints, seams and fittings shall be sealed with approved materials.

D. Apply specified insulation adhesive, sealers and coatings at the manufacturer's specified

minimum coverage per gallon.

PIPING INSULATION:

A.

Apply insulation materials on piped services listed below and in accordance with
thicknesses listed below. Insulate fittings and valve bodies and in-line control devices,
except gage and thermometer faces, setting or measuring scales integral with in-line
devices and control handles. Do not insulate unions or flanges.

Rigid Insulation Installation: Install on piping according to manufacturer's instructions,
using specified adhesive to seal both longitudinal jacket laps and butt strips. Insulate in-
line appurtenances with factory-premolded one-piece insulated covers as previously
specified. Secure fitting cover by stapling first followed by a tape sealing using tape
specified by the fitting cover manufacturer. Install insulation in thickness as follows:

1. Domestic hot & cold water in heated spaces - 1 inch thick; in unheated spaces -
2 inches thick.
2. Soil, waste and vent piping in heated spaces - 1 inch thick; in unheated spaces -

2 inches thick.
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3. Horizontal downspouts - 1 inch thick.
4. All heat traced piping - 2 inches thick minimum.
5. Refrigeration piping - 1 inch thick minimum
6. Drain line from fan coil drip pan - 1 inch thick minimum
C. For exterior applications, provide vapor barrier jacket. Insulate fittings, joints, and valves

with insulation of like material and thickness as adjoining pipe, and finish with glass mesh
reinforced vapor barrier cement applied in two inch thick coats. Install the glass
reinforcing mesh in the first coat while tacky and allow to dry before applying the second
coat. Cover with aluminum jacket with seams located on bottom side of horizontal piping
and facing building wall on vertical pipe. Secure cover with 3/4 inch wide and 0.20 inch
wide stainless steeldraw brands on maximum 2 foot centers, or edges with aluminum
sheet metal screws on maximum 4 inch centers. Caulk seams with flexible latex caulking.

D. For buried piping, provide factory fabricated assembly with inner all-purpose service
jacket with self-sealing lap, and asphalt impregnated open mesh glass fabric, with one mil
(0.025 mm) thick aluminum foil sandwiched between three layers of bituminous
compound; outer surface faced with a polyester film.

E. For heat traced piping, insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe. Size large enough to enclose pipe and heat
tracer. Cover with aluminum jacket with seams located on bottom side of horizontal

piping.

F. Insulate piping and equipment less than 8 feet above finished floors in locations
accessible to personnel contact so that temperatures of exposed surfaces do not exceed
180 degrees F.

G. Carry vapor barriers down and seal to the cold surface at not more than 50 foot intervals
on horizontal runs and at not more than 10 foot intervals on vertical runs.

H. Seal hanger rods on pipes carrying fluids of less than 70 degrees F to a point of 2 inches
minimum above the top of the insulation where the insulation is penetrated.

l. Vapor barrier jackets may be all purpose jackets, foil-scrim-kraft jacket, minimum 3 mil
plastic sheeting, or spray on plastic coatings.

J. Provide a factory or field applied fiberglass cloth jacket over all vapor barriers, except all-
purpose jackets, on all piping exposed to view or specified to be painted.

K. Provide a factory or field applied fiberglass cloth jacket over all thermal insulation
exposed to view or specified to be painted, except all-purpose jackets. Size all insulation
exposed to view in accordance with section painting.

L. Adhesives and fasteners used to secure jackets and covers on insulation shall be vermin,
rodent and mildew resistant and have a smoke and flame spread rating equal to or
greater than the insulation on which applied.

M. Apply insulation so that it does not interfere with the operation of control valves or
servicing of equipment, valves or controls. Apply insulation so that access doors, covers,
panels and access plates on equipment and piping can be removed, opened or operated
without damage to the insulation. Insulation shall not cover nameplates, inspection
stamps, rating plates, code stamps, and similar information attachments.

N. On high-temperature piping, provide double layering of insulation. Stagger insulation
joints when more than one layer of insulation is applied.
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O. All ends of insulation materials shall be firmly butted and secured with appropriate butt
strip materials.

P. When installing insulation cover seams, locate in the least visible location. All surface
finishes shall be extended in such a manner as to protect all raw edges, ends and
surfaces of insulation.

3.5 PENETRATIONS

A 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.
B. Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation

flush with sleeve seal. Seal terminations with flashing sealant.

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

1. Seal penetrations with flashing sealant.

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.

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

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

F. Comply with requirements in Section 07 84 13 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

G. Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies according to code.

3.6 CLEANUP

A. Ensure a general clean-up is conducted at all work sites at the close of each workday.
All waste material or rubbish (e.g. old insulation) must be disposed of in accordance with
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all applicable City and State regulations in effect for the work area, including disposal of
waste in a licensed yard and/or refuse land fill.

B. Do not dispose of waste material or rubbish into the Authority’s refuse containers or
anywhere else on or about the Authority’s property.

C. Keep premises free from accumulation of waste material or rubbish as the work
progresses. At completion of work, the Contractor shall remove all rubbish from the
worksite and shall remove all tools, scaffolding and surplus materials, leaving the work
area “broom clean”. In case of dispute, the Authority may remove rubbish and charge
such costs to the Contractor. Any damages caused by the Contractor, either directly or
indirectly, shall be the sole responsibility of the Contractor.

3.7 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B. Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected, by removing field-
applied jacket and insulation in layers in reverse order of their installation. Extent
of inspection shall be limited to three locations of straight pipe, three locations of
threaded fittings, three locations of welded fittings, two locations of threaded
strainers, two locations of welded strainers, three locations of threaded valves,
and three locations of flanged valves for each location of piping insulation work.

2. All insulation applications will be considered defective Work if sample inspection
reveals noncompliance with requirements.

3.8 DEFECTIVE MATERIALS OR WORKMANSHIP

A. All material and workmanship covered by this specification shall be subject to the
inspection and approval of the Authority and shall be in conformance with this
specification, all relevant codes and requirements and good practice. All materials used
for this work shall be new, in original packaging and undamaged prior to installation.

B. Any defective material shall be immediately removed from the premises by the Contractor

and replaced at no cost to the Authority. Any defective workmanship shall be promptly
corrected to the satisfaction of the Authority and at no cost to the Authority.

PART 4 - MEASUREMENT AND PAYMENT

41 MEASUREMENT
A. The work of PIPE INSULATION shall not be measured for payment.
4.2 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the

Work of PIPE INSULATION shall be included in the contract lump sum price as shown in
the Schedule of Prices for PLUMBING WORK.
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4.3 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 11 16
DOMESTIC WATER PIPING
PART 1 — GENERAL

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

1.2 SUMMARY
A. Section Includes:

1. Under-building-slab and aboveground domestic water pipes, tubes, and fittings
inside buildings.
2. Encasement for piping.

B. Related Requirements:

Section 22 05 00, Common Work Results for Plumbing

Section 22 05 17, Sleeves and Sleeve Seals for Plumbing Piping
Section 22 05 18, Escutcheons for Plumbing Piping

Section 22 05 19, Meters and Gages for Plumbing Piping

Section 22 05 23, General-Duty Valves for Plumbing Piping
Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment
Section 22 05 33, Heat Tracing for Plumbing Piping

Section 22 05 53, Identification for Plumbing Piping and Equipment
Section 22 07 00, Pipe Insulation

10. Section 22 11 19, Domestic Water Piping Specialties

11. Section 22 11 23, Domestic Water Pumps

12. Section 22 13 16, Sanitary Waste and Vent Piping

13. Section 22 13 19, Sanitary Waste Piping Specialties

14. Section 22 13 20, Sanitary Drains

15. Section 22 40 00, Plumbing Fixtures

CENoOOAWN -

1.3 REFERENCES

A. General: The work shall comply with or exceed the referenced standards and codes. Any
work which cannot meet the referenced standards and codes shall be brought to the at-
tention of the Authority for written approval before proceeding with the work.

B. Codes: The work shall comply with the following codes:
1. City of Chicago Building Code.
2. State of Illinois Plumbing Code.
C. Standards: The work shall comply with the following standards:
1. American National Standard Institute (ANSI)
a. ANSI B1.20.1 -Pipe Threads, General Purpose Revision and Re-

designation of ASME/ANSI B2.1.
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2. American Society of Sanitary Engineering (ASSE):

a.
b.

ASSE 1001 - Pipe Applied Atmospheric Vacuum Breakers.
ASSE 1011 - Performance Requirements for Hose Connection Vacuum
Breakers.

3. American Society of Mechanical Engineers (ASME):

a.

=
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ASME/ANSI Sec. 9 - Welding and Brazing

Qualifications.

ASME/ANSI B16.1 - Cast Iron Pipe Flanges and Flanged Fittings Class
25, 125, 250, and 800.

ASME/ANSI B16.3 - Galvanized Malleable Iron Threaded Fittings.
ASME/ANSI B16.4 - Cast Iron Threaded Fittings Class 125 and 250.
ASME/ANSI B16.18 - Cast Copper Alloy Solder-Joint Pressure Fittings.
ASME/ANSI B16.12 - Cast Iron Threaded Drainage Fittings.
ASME/ANSI B16.22 - Wrought Copper and Bronze Solder-Joint Pres-
sure Fittings.

ASME/ANSI B16.26 - Cast Bronze Fittings for Flared Copper Tubes.
ASME/ANSI B16.39 - Malleable Iron Threaded Pipe Unions.
ASME/ANSI B31.9 - Building Service Piping.

4. American Society of Testing and Materials (ASTM):

ASTM A5S3 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded
and Seamless.

ASTM A74 - Cast Iron Soil Pipe and Fittings.

ASTM A106 - StandardSpecification for Seamless Carbon Steel Pipe for
High-Temperature Service.

ASTM B88 - Seamless Copper Water Tube.

ASTM B251 - Wrought Seamless Copper and Copper-Alloy Tube.

5. American Water Works Association (AWWA):

a.

b.

ANSI/AWWA C105/A21.5 - Polyethylene Encasement for Ductile-Iron
Pipe Systems.

ANSI/AWWA C510 - Double Check Valve Backflow-Prevention Assem-
bly.

6. Miscellaneous Standards and Regulations:

a. Environmental Protection Agency (EPA)
b. Clean Water Act (CWA)
C. Occupational Safety and Health Act (OSHA)
d. Manufacturer's Standardization Society MSS
D. Conflicts: In all cases where conflicts exist in standards or codes, the more stringent re-

quirement shall be followed. Where the Contract Documents are in excess of the refer-
enced codes and standards, the Contract Documents shall be followed. All conflicts shall
be brought to the attention of the Authority for written approval before proceeding with the
work in question.
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1.4 SUBMITTALS

A. The Contractor shall furnish shop drawings, product data and samples in accordance
with the requirements of the Division One Section, “Submittals” and as required below:

B. Shop Drawings:
1. Shop Drawings of piping floor layouts in plan drawn to a minimum scale of 1/8" =
1"-0".
2. Supply, Drainage, and Vent Plumbing Diagrams showing pipe sizes, shut off
valves, provision for expansion, cleanouts, etc.
3. Contractor to submit utility plans for all levels of the facility for coordination of all

utility runs and chases. The utility plans to show the layout and location
horizontally and vertically of all utilities including water pipes, other pipes,
ductwork and equipment.

a. The utility plans to also show all obstructions, structural and building
elements, walls and other fixed elements.

b. Purpose of the utility plans are to indicate the relationship and
coordination of the utilities to the fixed building elements and to other
utilities; indicate clearances; determine location and extent of
obstructions and indicate potential interferences. The utility plans to
show required clearances and spaces for maintenance of the utilities and
access to valves, shutoffs, controls, cleanouts and other equipment. The
drawings to show utility chases for pipes and other utilities; their layout
and accessibility.

c. Utility plans to indicate for the hot and cold water piping pipe sizes, type
of pipe, valves, connections, provision for expansion and other related
items.

d. Itis the Contractor’s responsibility to obtain input from other trades to
develop the utility layouts; coordinate their work to avoid conflicts and
interferences as well as facilitate an orderly installation of all the work.

C. Product Data: Submit for Authority's review, manufacturer’s literature indicating
installation instructions and dimensions, materials, accessories, performance information,
certified performance curves, rated capacities, electrical requirements and wiring
diagrams, standards listing, certification and guarantees for the following:

1. Piping, tubing, fittings and couplings
2. Joints and materials.

D. Product data submitted shall include specifications section and paragraph reference with
intended use clearly indicated. A submittal shall be made for review and approval for all
items; even if already identified herein by manufacturer’s model number.

E. System purging and disinfecting activities report.

F. Field quality-control reports.

G. Test and Inspection Reports: Furnish within five (5) days of each test or inspection of any
piping segment, equipment device, or system. Include all relevant information concerning

the test or inspection, as provided in the format specified, including Contractor's Material
and Test Certificates for the following item:
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1. Pressure Testing of Piping.

1.5 QUALITY ASSURANCE

A.

General: All materials shall be clearly stamped or tagged as required by the referenced
standards. Any materials or workmanship which in the opinion of the Authority does not
use the referenced standards and codes shall be discarded and replaced at the Contrac-
tor's expense.

Authority's Review: No portion of any work shall commence until review of shop drawings
and other submittals for that portion of the work has been completed and returned to the
Contractor marked “Approved”. All work shall be in accordance with and constructed from
documents bearing the Authority's stamp of review.

Manufacturer Qualifications: Subject to conformance with the requirements of the Con-
tract Documents, the Contractor shall furnish plumbing materials and equipment manu-
factured by a company specializing in manufacturing the products specified in this section
with a minimum of five (5) years documented experience.

Installer Qualifications: Subject to conformance with the requirements of the Contract
Documents, plumbing shall be installed by a company specializing in performing the work
of the Section with a minimum of five (5) years documented experience.

Regulatory Requirements: City of Chicago Plumbing Code.

Welding: Qualifying welding procedures, welders and operators in accordance with
ASME B31.9, as applicable, for shop and project site welding of pipe work. Certify weld-
ing of piping work using Standard Procedure Specifications by, and welders tested under
supervision of, National Certified Pipe Welding Bureau (NCPWB).

Code Ratings, labels or other data which are die-stamped or otherwise affixed to the sur-
face of the equipment shall be in visible location.

1.6 SEQUENCING/SCHEDULING

A.

The Contractor shall schedule and perform tasks required for furnishing and installing the
plumbing in conformance with the requirements of the accepted project schedule.

Coordinate the installation of pipe sleeves for foundation wall penetrations.

Schedule fixture and piping rough-in with installation of other building components.

1.7 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Store products in manufacturer's original shipping containers. Do not stack containers or
store in such a manner that may cause damage.

B. Provide temporary protective coating on cast iron and steel valves.

C. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.
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1.8 WARRANTY
A. All plumbing equipment and accessories including piping and valves shall be warranted
by the manufacturer and installer for a period of one (1) year after the date of final ac-
ceptance unless noted otherwise. If any item or installation is found defective, the item or
installation must be repaired or replaced at no cost to the Authority for parts or labor, and
upon the discretion of the Authority.

1.9 FIELD CONDITIONS

A. Notify the Authority no fewer than fourteen (14) days in advance of proposed interruption
of water service.

1. Do not interrupt water service without the Authority’s written permission.

PART 2 - PRODUCTS

21 PIPING MATERIALS

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube,
fitting materials, and joining methods for specific services, service locations, and pipe
sizes.

B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G.
Plastic piping components shall be marked with "NSF-pw."

2.2 COPPER TUBE AND FITTINGS

A. Soft Copper Tube: ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed
temper.

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

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

E. Copper Unions:

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.

Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

el

F. Copper-Tube, Extruded-Tee Connections:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to the following:
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a. T-DRILL Industries Inc.

b. Approved equal.
2. Description: Tee formed in copper tube according to ASTM F 2014.
G. Appurtenances for Grooved-End Copper Tubing:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to the following:

Anvil International.
Grinnell Mechanical Products.
Shurjoint Piping Products.
Victaulic Company.
Approved equal.
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2. Bronze Fittings for Grooved-End, Copper Tubing: ASTM B 75 copper tube or
ASTM B 584 bronze castings.

3. Mechanical Couplings for Grooved-End Copper Tubing:

a. Copper-tube dimensions and design similar to AWWA C606.
b. Ferrous housing sections.
c. EPDM-rubber gaskets suitable for hot and cold water.
d. Bolts and nuts.
e. Minimum Pressure Rating: 300 psig.
2.3 DUCTILE-IRON PIPE AND FITTINGS

A. Mechanical-Joint, Ductile-Iron Pipe:

1. AWWA C151/A21.51, with mechanical-joint bell and plain spigot end unless grooved
or flanged ends are indicated.

2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

B. Standard-Pattern, Mechanical-Joint Fittings:

1. AWWA C110/A21.10, ductile or gray iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.

C. Compact-Pattern, Mechanical-Joint Fittings:
1. AWWA C153/A21.53, ductile iron.
2. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,
rubber gaskets, and steel bolts.
D.Push-on-Joint, Ductile-Iron Pipe:
1. AWWA C151/A21.51.

2. Push-on-joint bell and plain spigot end unless grooved or flanged ends are indicated.
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E. Standard-Pattern, Push-on-Joint Fittings:

1. AWWA C110/A21.10, ductile or gray iron.
2. Gaskets: AWWA C111/A21.11, rubber.

F. Compact-Pattern, Push-on-Joint Fittings:

1. AWWA C153/A21.53, ductile iron.
2. Gaskets: AWWA C111/A21.11, rubber.

G.Plain-End, Ductile-Iron Pipe: AWWA C151/A21.51.
H.Appurtenances for Grooved-End, Ductile-Iron Pipe:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

Shurjoint Piping Products.
Smith-Cooper International.
Star Pipe Products.
Victaulic Company.
Approved equal.
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2. Fittings for Grooved-End, Ductile-Iron Pipe: ASTM A 47, malleable-iron castings or
ASTM A 536, ductile-iron castings with dimensions that match pipe.
3. Mechanical Couplings for Grooved-End, Ductile-Iron-Piping:

AWWA C606 for ductile-iron-pipe dimensions.
Ferrous housing sections.

EPDM-rubber gaskets suitable for hot and cold water.
Bolts and nuts.

Minimum Pressure Rating:
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1) NPS 14 to NPS 18 (DN 350 to DN 450): 250 psig (1725 kPa).
2) NPS 20 to NPS 46 (DN 500 to DN 900): 150 psig (1035 kPa).
2.4 GALVANIZED-STEEL PIPE AND FITTINGS
A. Galvanized-Steel Pipe:

1. ASTM A 53, Type E, Grade B, Standard Weight.
2. Include ends matching joining method.

B. Galvanized-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53 or ASTM A 106,
Standard Weight, seamless steel pipe with threaded ends.

C. Galvanized, Gray-lron Threaded Fittings: ASME B16.4, Class 125, standard pattern.
D.Malleable-lron Unions:
1. ASME B16.39, Class 150.

2. Hexagonal-stock body.
3. Ball-and-socket, metal-to-metal, bronze seating surface.
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4. Threaded ends.
E. Flanges: ASME B16.1, Class 125, cast iron.
F. Appurtenances for Grooved-End, Galvanized-Steel Pipe:

1. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited
to the following:

Anvil International.

Grinnell Mechanical Products.
Shurjoint Piping Products.
Victaulic Company.

Approved equal.
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2. Fittings for Grooved-End, Galvanized-Steel Pipe: Galvanized, ASTM A 47, malleable-
iron casting; ASTM A 106, steel pipe; or ASTM A 536, ductile-iron casting; with
dimensions matching steel pipe.

3. Fittings for Grooved-End, Galvanized-Steel Pipe:

AWWA C606 for steel-pipe dimensions.

Ferrous housing sections.

EPDM-rubber gaskets suitable for hot and cold water.
Bolts and nuts.

Minimum Pressure Rating:
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1) NPS 8 (DN 200) and Smaller: 600 psig (4137 kPa).
2) NPS 10 and NPS 12 (DN 250 to DN 300): 400 psig (2758 kPa).
3) NPS 14 to NPS 24 (DN 350 to DN 600): 250 psig (1725 kPa).

25 STAINLESS-STEEL PIPING
A. Potable-water piping and components shall comply with NSF 61 Annex G.
B. Stainless-Steel Pipe: ASTM A 312, Schedule 10 and Schedule 40.
C. Stainless-Steel Pipe Fittings: ASTM A 815.
D.Appurtenances for Grooved-End, Stainless-Steel Pipe:

1. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited
to the following:

Anvil International.

Grinnell Mechanical Products.
Shurjoint Piping Products.
Victaulic Company.

Approved equal.
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2. Fittings for Grooved-End, Stainless-Steel Pipe: Stainless-steel casting with
dimensions matching stainless-steel pipe.
3. Mechanical Couplings for Grooved-End, Stainless-Steel Pipe:
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a. AWWA C606 for stainless-steel-pipe dimensions.
b. Stainless-steel housing sections.
c. Stainless-steel bolts and nuts.
d. EPDM-rubber gaskets suitable for hot and cold water.
€. Minimum Pressure Rating:
1) NPS 8 (DN 200) and Smaller: 600 psig (4137 kPa).
2) NPS 10 and NPS 12 (DN 250 to DN 300): 400 psig (2758 kPa).
3) NPS 14 to NPS 24 (DN 350 to DN 600): 250 psig (1725 kPa).
2.6 CPVC PIPING
A. CPVC Pipe: ASTM F 441, Schedule 40 and Schedule 80.
1. CPVC Socket Fittings: ASTM F 438 for Schedule 40 and ASTM F 439 for
Schedule 80.
2. CPVC Threaded Fittings: ASTM F 437, Schedule 80.
B. CPVC Piping System: ASTM D 2846, SDR 11, pipe and socket fittings.
C. CPVC Tubing System: ASTM D 2846, SDR 11, tube and socket fittings.
2.7 PEX TUBE AND FITTINGS
A. PEX Distribution System: ASTM F 877, SDR 9 tubing.
B. Fittings for PEX Tube: ASTM F 1807, metal-insert type with copper or stainless-steel
crimp rings and matching PEX tube dimensions.
C. Manifold: Multiple-outlet, plastic or corrosion-resistant-metal assembly complying with
ASTM F 877; with plastic or corrosion-resistant-metal valve for each outlet.
2.8 PEX-AL-PEX TUBE AND FITTINGS
A. PEX-AL-PEX Distribution System: ASTM F 1281 tubing.
B. Fittings for PEX-AL-PEX Tube: ASTM F 1281, metal-insert type with copper or stainless-
steel crimp rings and matching PEX-AL-PEX tube dimensions.
29 PEX-AL-HDPE TUBE AND FITTINGS
A PEX-AL-HPDE Distribution System: ASTM F 1986 tubing.
B. Fittings for PEX-AL-HDPE Tube: ASTM F 1986, metal-insert type with copper or
stainless-steel crimp ring and matching PEX-AL-HDPE tube dimensions
2.10 PVC PIPE AND FITTINGS
A. PVC Pipe: ASTM D 1785, Schedule 40 and Schedule 80.
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B. PVC Socket Fittings: ASTM D 2466 for Schedule 40 and ASTM D 2467 for Schedule 80..

C. PVC Schedule 80 Threaded Fittings: ASTM D 2464.

2.1 PP PIPE AND FITTINGS
A. PP Pipe: ASTM F 2389, SDR 7.4 and SDR 11.

B. PVC Socket Fittings: ASTM F 2389.

212 PIPING JOINING MATERIALS
A. Pipe-Flange Gasket Materials:
1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic
and asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

B. Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise
indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys.
D.Flux: ASTM B 813, water flushable.

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

F. Solvent Cements for Joining CPVC Piping and Tubing: ASTM F 493.

G. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to
ASTM F 656.

H. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and material recommended by
piping system manufacturer unless otherwise indicated.
2.13 ENCASEMENT FOR PIPING
A. Standard: ASTM A 674 or AWWA C105/A21.5.
B. Form: Sheet or tube.

C. Color: As selected by the Authority.

2.14 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.
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B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

C. Sleeve-Type Transition Coupling: AWWA C219.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

Cascade Waterworks Mfg. Co.
Dresser, Inc.

Ford Meter Box Company, Inc. (The).
Jay R. Smith Mfg. Co.

JCM Industries, Inc.

Romac Industries, Inc.

Smith-Blair, Inc.

Viking Johnson.
Approved equal.
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D. Plastic-to-Metal Transition Fittings:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

Charlotte Pipe and Foundry Company.
Harvel Plastics, Inc.
Spears Manufacturing Company.

Uponor.
Approved equal.
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2. Description:

a.CPVC or PVC one-piece fitting with manufacturer's Schedule 80 equivalent
dimensions.

b.One end with threaded brass insert and one solvent-cement-socket or threaded
end.

E. Plastic-to-Metal Transition Unions:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to the following:

a. Colonial Engineering, Inc.

b. NIBCO INC.

c. Spears Manufacturing Company.
d. Approved equal.

F. Description:
1. CPVC or PVC four-part union.
2. Brass or stainless-steel threaded end.
3. Solvent-cement-joint or threaded plastic end.
4., Rubber O-ring.
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5. Union nut.

2.15 DIELECTRIC FITTINGS

A. General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.

B. Dielectric Unions:

1. Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

A.Y. McDonald Mfg. Co.

Capitol Manufacturing Company.

Central Plastics Company.

HART Industrial Unions, LLC.

Jomar Valve.

Matco-Norca.

Watts:; a Watts Water Technologies company.
Wilkins.

Zurn Industries, LLC.

Approved equal.
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2. Standard: ASSE 1079.
3. Pressure Rating: 250 psig (1725 kPa) unless indicated otherwise.
4. End Connections: Solder-joint copper alloy and threaded ferrous.

C. Dielectric Flanges:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. Capitol Manufacturing Company.

Central Plastics Company.

Matco-Norca.

Watts:; a Watts Water Technologies company.
Wilkins.

Zurn Industries, LLC.

Approved equal.
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2. Standard: ASSE 1079.

3. Factory-fabricated, bolted, companion-flange assembly.

4. Pressure Rating: 300 psig (2070 kPa) minimum at 180 deg F unless indicated
otherwise.

5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-
joint copper alloy and threaded ferrous.

D.Dielectric-Flange Insulating Kits:
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1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following:

Advance Products & Systems, Inc.
Calpico, Inc.

Central Plastics Company.
Pipeline Seal and Insulator, Inc.
Approved equal.
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2. Nonconducting materials for field assembly of companion flanges.
3. Pressure Rating: 150 psig (1035 kPa) unless indicated otherwise.
4. Gasket: Neoprene or phenolic.

5. Bolt Sleeves: Phenolic or polyethylene.

6. Washers: Phenolic with steel backing washers.

Dielectric Nipples:
1. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited
to, the following:

a. Elster Perfection Corporation.
b. Grinnell Mechanical Products.
c. Matco-Norca.
d. Precision Plumbing Products.
e. Victaulic Company.
f.  Approved equal.
2. Standard: IAPMO PS 66.
3. Electroplated steel nipple complying with ASTM F 1545.
4. Pressure Rating and Temperature: 300 psig (2070 kPa) at 225 deg F.
5. End Connections: Male threaded or grooved.
6. Lining: Inert and noncorrosive, propylene.
216 VALVES
A. General: Valves shall comply with ASME B31.9 for building service piping. Provide valves
specified and indicated on the Drawings. Water working pressure rating for valves shall
be less than hydrostatic test pressures for the system in which they are installed. In addi-
tion comply with manufacturer's Standardization Society of the Valves and Fittings Indus-
try standards as follows.
1. Cast Iron Gate Valves, SP-70
2. Cast Iron Check Valves, SP-71
3. Bronze Valves, SP-80
B. End Connections:
1. Threads: Comply with ANSI B2.1, steel pipe connection 2 inch and smaller.
2. Flanges: Comply with ANSI B16.1 for cast iron, ANSI B16.5 for steel, and ANSI
B16.24 for bronze valves, steel pipe connection 2 1/2 inch and larger.
3. Solder Joint: Comply with ANSI B16.22, copper tube connection.
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a. Caution: Where soldered end connections are used, use solder having a
melting point below 840 degrees F for gate, globe and check valves; be-
low 421 degrees F for ball valves.

b. The use of filler material with lead content is prohibited.
C. Gate Valves:
1. Gate Valves - 2 inches and smaller: MSS SP-80; Class 125, body and bonnet of

ASTM B 62 cast bronze, rising stem threaded ends, solid disc, copper-silicon al-
loy stem, brass packing gland, "Teflon" impregnated packing, and malleable iron
handwheel.

2. Manufacturers: Subject to compliance with requirements, available manufactur-
ers offering products that may be incorporated into the Work include, but are not
limited to the following:

a. Stockham, B-109 or B-100
b. Nibco, S-111 or T-111

c. Milwaukee, 1149 or 148

d. Approved Equal.

3. Gate Valves - 2'2 inch and larger: MSS SP-70; OS&Y, Class 125 iron body,
bronze mounted, with body and bonnet conforming to ASTM A 126 Class B,
flanged ends, and "Teflon" impregnated packing and two-piece backing gland
assembly.

a. Stockham, B-24 or B-22

b. Nibco, S-235 or T-235

c. Milwaukee, 1590T or 590T
d. Approved Equal.

D. Check Valves:

1. Swing Check Valves - 2 inch and smaller: MSS SP-80; Class 125, cast bronze
body and cap conforming in ASTM B62, horizontal swing, Y-pattern, with bronze
disc, and having threaded ends. Valve shall be capable of being reground while
the valve remains in the line. Class 150 valves meeting the above specification
may be used where pressure requires or Class 125 are not available.

2. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Stockham, B-309 or B-319
b. Nibco, S-413-B or T-413-B
c. Milwaukee, 1509T or 509T
d. Approved Equal.
E. Ball Valves:
1. Size 2V2 inch and smaller: 400 Ib. WOG, two piece cast bronze body, screwed

ends, chrome plated brass ball, teflon ball and flange seals, rod silicon brass
stem, teflon and Viton "O" ring stem seals, zinc plated carbon steel handle with
vinyl grip and brass handle nut.
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2. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Apollo, 70-100/200
b. Stockham, S-216
c. Nibco, 580
d. Approved Equal.
F. Drain Valves: 3/4 inch brass, 150-Ib. WSP, angle valves, fitted with 3/4" brass hose nip-
ple.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Stockham B-229

b. Milwaukee

c. Nibco

d. Approved Equal.
G. Mixing Valves (MV):

1. Thermostat mixing valve to comply with ASSE 1017. Manually adjustable.
Bronze body. Union angle strainer check stops on inlets. Adjustable temperature
setting locking regulator. Integral wall support. Cast lever handle, bronze finish.
Minimum flow 1 GPM.

2. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Leonard Valve Co. Model TM-28.
b. Lawler Manufacturer Co.
c. Symmons Industries.
d. Approved Equal.
H. Solenoid Valves (SV):

1.2-way brass diaphragm valves:
Size: 1 % inch to 1 inch.
Pressure range: 145 psi.
Temperature range: 14 degrees Fahrenheit to 140 degrees Fahrenheit.
Power: 6.5 watts at 24 VDC.
Body: Brass.
Seal: buna.
Other parts: stainless steel.
Coil: class F, molded, continuous duty and UL recognized.

2. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Kip Norgen Co. , Model 8241.
b. Dwyer.
c. Neptronic.
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d. Approved Equal.
I Freeze Protection Drain Valves (FPV):

1. Stainless steel body, fittings, spring and plug. Maximum operating
pressure: 300 psig.

Maximum operating temperature: 200 degrees F.

Full open temperature: 35 degrees F.

Full close temperature: 48 degrees F.

Brass Thermal Actuator

2. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Therm-Omega-Tech, Inc., Model HAT/FP.
b. Danfoss.
c. Dwyer.
d. Approved Equal.
J. General Duty Valves:
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Stockham

Nibco
Milwaukee
Crane

Approved Equal.

e e

K. Relief Valves:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Conbraco Industries, Inc.
b. Watts Regulator Co.

€. Zurn Industries, Inc.; Wilkins-Regulator Div.
d. Approved Equal.

L. Two stage Electronic Thermostat (TF) for Freeze Protection:

1. On/Off control of valves:
Set point range: -30 degrees Fahrenheit to 220 degrees Fahrenheit.
Remote temperature sensing: up to 400 feet.
Input voltage: 120 VAC.
Switch action SPDT sensor 2 inches long x V4 inch diameter with 8 feet cable.

2. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:
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M.

a. Ranco Instrumentation, Model ETC.
b. Dayton.

c. Granger.

d.

Approved Equal.

General Application: Use gate and ball for shut-off duty; ball valve for throttling duty.

2.17 HOSE BIBB WALL HYDRANT

A.

Non-Freeze Wall Hydrant (WH): Anti siphon automatic draining, non-freeze type wall hy-
drant incorporating integral backflow preventer approved by American Society of Sanitary
Engineers (ASSE) and accepted by US Department of Health and listed by International
Association of Plumbing and Mechanical Officials (IAPMO), with rough brass finish on
brass casting, 3/4 inch hose thread nozzle. Operating stem to be hardened stainless
steel. For concealed installations against vandalism, provide polished bronze box and
hinged cover with loose “Tee” key to be furnished with each hydrant. Packing nut to be
secured with locknut. Large hemispherical (compression type) permanent valve seat.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Zurn Z-1320-6.

b. Josam Series 71000.
c. Smith 5509QT.

d. Approved Equal.

2.18 FLOOR HYDRANT

A.

Provide hydrant with box for standard 3/4 inch hose end outlets. Hydrant of cast bronze
box, hinged latching cover mechanism, adjustable locknut, removable nylon seat.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Josam Manufacturing Co., No. 7160.

b. Zurn Industries, Inc.

c. Wade.

d. Jay R. Smith Manufacturing Company No. 5611.
e. Approved equal.

2.19  WATER PIPING ACCESSORIES

A.

Air Cushions: Fixtures and Tops of Risers: Each supply riser and fixture supply, including
hot and cold water, shall have a separate air cushion chamber. At fixtures provide job-
fabricated air cushions, consisting of a section of pipe not less than 12 inches long, and
the same size to fixture, but not less than % inches.

Backflow Preventers: Reduced Pressure Backflow Preventer (RPZ) shall comply with
ASSE 1013 and AWWA C511 and consist of stainless steel internal parts and flange
bolts and tight-sealing rubber check valve assemblies, suitable for 175 psi and 140 de-
gree Fahrenheit temperature. Complete assembly includes supply strainer, ball valves
before and after device and device composed of a pressure differential relief valve be-
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tween two positive seating check valves and an intermediate atmospheric vent. Relief
valve discharge piped to drain. Permission to use this is required by the City of Chicago.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Watt, Model 909s-QT.
b. Hersey Products.
c. Febco.
d. ITT.
e. Approved Equal.
C. Thermometers: Thermometers shall be of the adjustable socket, mercury-in-glass, red-

reading type with 9" Fahrenheit scale of proper range for the service, enclosed in metal,
glass-covered case, with magnified mercury columns, separable wells, straight or angle
mounted as required, and installed where indicated in piping systems in such a manner
as to be easily read. Provide extension necks where required to clear insulation. Ther-

mometers shall be provided where indicated.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Ashcroft

b. Trerice

c. Weksler

d. Approved Equal.

D. Pressure Gauges: Pressure gauges shall be Grade A, accurate within 1%, of the Bour-
don tube, spring type, with 4%2" dials (unless otherwise indicated) and with recalibrating
screws. Gauges shall have plain cases with screwed rings and be finished in black
enamel. Each gauge shall be installed with necessary piping, including a shut-off cock.
Provide pressure snubber on each gauge. Gauges shall not be installed until systems are
cleaned.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Ashcroft "Quality"
b. Trerice No. 600
c. Weksler "Regal”
d. Approved Equal.
2. Pressure gauge ranges shall be such that the portion of the pointer during normal
operation will be 50% of dial range.
3. Pressure gauge shall be provided where indicated and as follows:
a. On each incoming cold water service main.
b. On discharge side of each pump.

2.20 PIPE HANGERS AND SUPPORTS

A. Provide adjustable hangers, inserts, brackets, rolls, clamps, supplementary steel, and
other devices required for proper support of all pipe lines. Hangers shall be designed to
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allow for expansion and contraction of pipe lines, and shall be of adequate size to permit
covering to run continuously through hangers. Piping at pumps, tanks, and other items of
equipment shall be supported independently so that no weight shall be supported by the
equipment.

B. All non-copper hangers and supports, including rods which are not plated, shall be fur-
nished with shop coat of rust inhibiting primer; copper or copper plated hangers and sup-
ports shall be used wherever they touch bare copper tubing.

C. Wire or strap hangers are not permitted.

D. Pipe supports for beam and joist construction shall be beam clamps, B-Line Fig. B3054.

E. For insulated hot pipe and cold pipe in all sizes through 8", hangers shall be of Clevis
type, B-Line Fig. B-3108, for non-insulated piping hangers shall be of Clevis Type B-
3100.

F. Piping supported from wall or columns shall utilize a steel bracket, B-Line Fig. 3-3064

with adjustable pipe roll and base, B-Line B-3121 and pipe covering protection saddle B-
Line B-3160-3165.

G. Cast iron stacks and galvanized risers shall be supported at each floor with friction
clamps bolted together and supported by structural steel or additional channels, B-Line
Fig. B-3373.

H. Steel and cast iron pipe support spacing shall not exceed, and sizes of pipe-hanging
suspension rods shall not be less than, the spacing and sizes indicated in the following
tables.

1. Steel Pipe:

Nominal Pipe Size Maximum Span Minimum Rod Diameter

V" 5 3/8"
3/4" 6! 3/8"
-1 " 7! 3/8"
14" 8 3/8"
175" 9 3/8"
2" and 212" 10' 3/8"
3" 12' 1/2"
4" 12' 5/8"
5" 12' 3/4"
6" 12' 3/4"
8"to 12" 15 7/8"

2. Copper Pipe:

Nominal Tube Size Maximum Space Between Hangers Minimum Rod Diameter

Upto 1” 5’ 3/8"

112" to0 27 6' 3/8"

21/2" 9 1/2"

3" 10’ 1/2"

4" 12' 5/8"
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2.21

2.22

PIPE SLEEVES AND ESCUTCHEONS

A.

Provide pipe sleeves for all pipes which pass through walls, partitions, floors, ceilings, or
roofs.

General floor sleeves shall be standard weight galvanized steel pipe with bottom end
flush with surface, top end extend 1" above finished floor, caulked.

Foundation walls and slabs on grade: Cast iron (per Clow 1430/1435 or Josam, Zurn,
J.R. Smith or Wade), sleeves, flush inside and outside, integral waterstop, caulked, or
Thunderline linkseal series "LS" sleeve with waterstop, rubber sealing elements, pressure
plates and bolts.

Concrete walls: Standard weight galvanized steel pipe, flush with wall surface at both
ends anchored and caulked.

Sleeves through fire/smoke rated walls or floors shall be of standard weight galvanized
steel pipe.

Interior partitions and ceilings: 20 gauge galvanized steel with lock joints.

Sleeves for uninsulated piping shall be two (2) sizes larger than pipe passing through.
Sleeves for insulated piping shall be large enough to accommodate the full thickness of
the pipe covering with clearance for expansion and contraction.

Where pipes pass through floors on fill or concrete exterior walls, caulk sleeves with oa-
kum and lead wool.

For all fire rated walls, and partitions, annular space between interior surface of all pipes
and sleeves shall be packed with fire rated material such as Johns-Manville "Cerafiber",
Super 48 Insulating Cement or Thermo-Fiber #CW40 and caulked water-tight with a wa-
ter-proof mastic such as Ink-Smith B-1 butyl sealant, or approved equal.

Pipe sleeves through non-rated wall, floors and partitions shall have the openings packed
with glass fiber insulation and both ends of sleeves caulked with waterproof mastic.

Escutcheons:

1. Provide escutcheons on all exposed piping passing through walls, floors, parti-
tions and ceilings.

2. Escutcheons shall be held in place by internal spring tension or set screws.

3. Application:

Location Escutcheon Material

Finished Spaces: Anodized aluminum, chrome
plated brass or stainless steel.

Unfinished Spaces: Plain brass, or aluminum
Excluding mechanical
equipment rooms.

REDUCED PRESSURE BACKFLOW PREVENTER
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Threaded type bronze construction, stainless steel internal parts and flange bolts, and
tight-sealing rubber check valve assemblies. Suitable for supply to 175 psi and 140 de-
grees F. temperature. Complete assembly includes supply strainer, ball valves before
and after the device and the device composed of a pressure differential relief valve be-
tween two positive seating check valves and an intermediate atmospheric vent. Relief
valve discharge piped to drain. Backflow preventer approved under ASSE Standard
1013. Permission to use this is required by the City.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Watts Regulator Company, No. 909S-QT.
b. Hersey Products, Inc.

c. |ITT Lawler.

d. Approved equal.

223 WATER METERS

A.

Coordinate supplying and installing water meters with “Water Systems” section of these
specifications. Provide water meter assemblies with remote reading system as indicated
and as required by the City of Chicago. Meters of nominal size 1-inch shall be of the ro-
tating disc type which includes integral strainer housing. Assemblies shall include two iso-
lating valves and union and nipples for meters with screwed end fittings.

1. Pressure Drop: Pressure drop across assembly shall not exceed 2 atmosphere,
with the following rates of flow.
2. Register: Totalizing registers shall be of the following range: 1-1/2 to 3 inch size

and 10 gallon total capacity with 100 gallons per sweep hand revolution.

3. Manufacturers (Size 3 inches and smaller): Subject to compliance with
requirements, available manufacturers offering products that may be
incorporated into the Work include, but are not limited to the following:

Badger Meter, Inc.

Hersey, model HD Series.

Hedland flow meter.

Approved Equal.

coop

PART 3 - EXECUTION

3.1 GENERAL

A.

Provide and install all piping, fittings, equipment, fixtures, and accessories, as shown on
the Contract Drawings, as required by the referenced standards and codes, as recom-
mended by the manufacturer, and as specified for hot and cold water supply systems.

All piping shall be arranged and aligned in accordance with reviewed Shop Drawings. In-
stall all piping straight and direct as possible, neatly spaced with risers and drops running
plumb and true.

Installation of piping shall be coordinated with other work. The Contractor shall carefully
check the architectural, mechanical, structural, electrical and civil drawings for conflicts
and interferences with his/her work.

3.2 EXAMINATION

Domestic Water Piping 22 11 16-21
CDOT Project No. D-1-209 State/Lake Loop Elevated Station



D.

Verify all dimensions by field measurements. Verify that all piping may be installed in ac-
cordance with pertinent codes and regulations, the original design, and the referenced
standards.

Examine rough-in requirements for plumbing fixtures and other equipment have water
connections to verify actual locations of piping connections prior to installation.

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

Do not proceed until unsatisfactory conditions have been corrected.

3.3 GENERAL PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems.

1. Indicated layout and locations and arrangements were used to size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations.

2. Install piping as indicated unless deviations to layout are approved on
coordination drawings.

B. Install piping in concealed locations unless otherwise indicated and except in equipment
rooms and service areas.

C. 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.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E. Install piping to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

l. Install piping to allow application of insulation.

J. Install piping according to applicable plumbing code.

K. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

L. Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

M. Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 22 05 17 "Sleeves and
Sleeve Seals for Plumbing Piping."

N. Install sleeve seals for piping penetrations of concrete walls and slabs.
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3.4

1. Comply with requirements for sleeve seals specified in Section 22 05 17 "Sleeves
and Sleeve Seals for Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 22 05 18
"Escutcheons for Plumbing Piping.

Full lengths of pipe shall be used wherever possible. Short lengths of pipe with couplings
will not be permitted.

All pipe shall be cut to exact measurement to be installed without forcing. After cutting,
ends shall be reamed and cleaned to eliminate foreign matter and burrs.

Cutting or other weakening of the building structure to facilitate piping installation will not
be permitted.

All pipe and fittings shall be marked by the manufacturer in accordance with the marking

sections of the standards to which reference is made or in accordance with the
requirements of MSS-S-5: Standard Marking System for Valves, fittings, Flanges and
Unions of the Manufacturers Standardization Society of the Valve and Fittings Industry.

Make all changes in size and direction of piping with manufactured fittings. Field
fabricated fittings will not be allowed.

Wherever two or more pipes are to be installed in parallel, or parallel to the piping of
other trades, the piping shall be installed with sufficient space between pipes to allow for
the proper application of pipe covering, painting and/or servicing.

In no case shall any pipe be installed where it is supported on, or suspended from,
another pipe or the piping of other trades.

All piping subject to expansion and contraction, at the time of installation, shall be cold
sprung to allow in part for expansion.

In all cases where pipe connections are made to piping or any item of equipment of
dissimilar metal, provide the proper type of dielectric fitting; EPCO or Center Plastics
insulated unions.

Layout of piping shall follow drawings, utility plans and if applicable, approved shop
drawings.

EXCAVATION AND BACKFILL

Excavation:

1. Pipe trench excavation: The width of the trench at and below the top of the pipe
shall be the outside diameter of the pipe plus 18 inches, unless otherwise indi-
cated. The width above the level may be as wide as necessary for proper per-
formance of the work. The bottom of the trenches shall be accurately graded to
provide continuous uniform bearing and support. Bell holes and depressions for
joints shall be carefully dug to be no larger than necessary. Over-excavation of
the trench bottom shall be brought back to grade with pit run gravel or clean con-
crete sand compacted with 4 inch layers, or with concrete.
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B.

2.

Under-slab work shall not be covered until it has been inspected, tested and ap-
proved.

Bedding and Backfill:

1.

All trenches shall be backfilled, from the trench bottom to a point at least 12 inch-
es above the top of the pipe, with fine aggregate trench bedding gradation as fol-
lows:

100% passing the 1" sieve

65-100% passing the No. 4 sieve
40-90% passing the No. 10 sieve
30-80% passing the No. 16 sieve
10-50% passing the No. 50 sieve
0-30% passing the No. 100 sieve
0-10% passing the No. 200 sieve

Depth of pipe bedding shall be a minimum of 6 inches below pipe.

3.

6.

The remainder of the trench shall be filled with limestone screenings or clean
sand, placed in 6 inch lifts and compacted by mechanical tampers or vibratory
compactors, completely filling the trenches to the bottom of the slab grade or
sub-grade.

Backfilling around appurtenances shall be as specified for backfilling of pipe
trenches above the pipe.

If the material found at the elevations specified are unstable and not suitable or in
case it is found desirable or necessary to go an additional depth, the Contractor
shall provide 6" deep stabilization stone below pipe bedding. The stabilization
stone shall be crushed stone and have CA-1 gradation conforming to the lllinois
Department of Transportation Standard Specifications.

All material and backfill operations shall be subjected to testing.

Removal of Water:

1.

The elevation of the groundwater shall be maintained to a minimum depth of 12
inches below the bottom of the excavation until the trench is backfilled to finished
grade.

At all times during the excavation period and until its completion and acceptance
at final inspection, ample means and equipment shall be provided with which to
remove promptly and dispose of properly all waste entering any excavation or
other parts of work. The excavation shall be kept dry.

Water pumped or drained from the work hereunder shall be disposed of in a suit-
able manner without damage to adjacent areas, to other work under construction
or to pavements. Water shall not be discharged without adequate protection of
the surface at the point of discharge.

Any and all damages caused by dewatering the work shall be promptly repaired
by the Contractor.

3.5 UNDERGROUND PIPE INSTALLATION

A.
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Hot and cold water piping and forced drainage mains shall be double electrically isolated
at the point where the piping leaves or enters the structure. Electrical continuity shall be
established along all metallic piping buried in the soil.

Buried hot and cold water piping and forced drainage mains shall be installed with dielec-
tric coating rate at a minimum insulation resistance of 1,076,391 ohms per square meter
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as measured by ASTM D-257-78. The coating shall consist of a hot-applied coal tar and
asphalt enamel in compliance with the National Association of Pipe Coating Applications
(NAPCA) Bulletin 3-67-83. Manufacturer’s recommendations shall be adhered to for pip-
ing preparation, priming, and coating application.

3.6 SUSPENDED PIPING INSTALLATION - WATER DISTRIBUTION

A.

General: All piping shall include the following:

1. Isolation valves and unions or flanges at each branch, and in supply and return to
each item of equipment such as pumps, tanks, automatic valves etcetera. Valves
and unions or flanges shall be located to isolate each unit, branch, or section of
piping to facilitate maintenance and/or removal of all equipment.

2. Gate valves on capped services for extension to equipment furnished under oth-
er sections.

3. Drain valves at all low points of each system to enable complete drainage.

4, Drain piping from pump glands, relief and safety valves, etc., to spill over open

sight drains, floor drains, or other acceptable discharge points, terminating drain
line with plain end (unthreaded) pipe.

5. Horizontal water supply and return piping, with straight side of eccentric fittings at
top of pipe, and pitch upward 1" in 40" in direction of flow.

3.7 LOCATION OF OPERATION AND MAINTENANCE SYSTEM COMPONENTS

A.

System components which require observation, operation or maintenance - such as
valves, traps, gauges, controls, strainers, dirt pockets, cleanouts, unions and flanges, etc.
- shall be located whenever possible so as to be readily accessible. They shall not be
concealed in chases or above ceilings without provision for access.

Install all valves with stems in either an upright (preferred) or horizontal position. Control
valves shall be installed with top works upward unless specifically shown otherwise.

Instruments (i.e. pressure gauges, thermometers, orifice plates, etc.) are shown on the
drawings in their approximate locations. Exact locations shall consider visibility and any
special installation requirements.

3.8 INSTALLATION OF VALVES

A.

Sectional Valves: Install sectional valves on each branch and riser, close to main, where
branch or riser serves 2 or more plumbing fixtures or equipment connections, and else-
where as indicated. For sectional valves 2 inch and smaller, use gate or ball valves.

Shutoff Valves: Install shutoff valves on inlet of each plumbing equipment item, and on in-
let of each plumbing fixture, and elsewhere as indicated. For shutoff valves 2 inch or
smaller, use gate or ball valves.

Drain Valves: Install drain valves on each plumbing equipment item, located to complete-
ly drain equipment for service or repair. Install drain valves at the base of each riser, at
low points of horizontal runs, and elsewhere as required to completely drain distribution
piping system.
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3.9 PIPING INSTALLATION

A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated 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 ductile-iron piping under building slab with restrained joints according to
AWWA C600 and AWWA M41.

Install underground copper tube and ductile-iron pipe in PE encasement according to
ASTM A 674 or AWWA C105/A21.5.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with
valve inside the building at each domestic water-service entrance. Comply with
requirements for pressure gages in Section 22 05 19 "Meters and Gages for Plumbing
Piping" and with requirements for drain valves and strainers in Section 22 11 19
"Domestic Water Piping Specialties."

Install shutoff valve immediately upstream of each dielectric fitting.
Install water-pressure-reducing valves downstream from shutoff valves. Comply with

requirements for pressure-reducing valves in Section 22 11 19 "Domestic Water Piping
Specialties."

H.Install domestic water piping level plumb.

M.

Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

Install seismic restraints on piping. Comply with requirements for seismic-restraint
devices in Section 22 05 48 "Vibration and Seismic Controls for Plumbing Piping and
Equipment.”

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 other services occupying that space.

N.Install piping to permit valve servicing.

O.

P.

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

Install piping free of sags and bends.

Q.Install fittings for changes in direction and branch connections.
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Install PEX piping with loop at each change of direction of more than 90 degrees.

Install unions in copper tubing at final connection to each piece of equipment, machine,
and specialty.

Install pressure gages on suction and discharge piping for each plumbing pump and
packaged booster pump. Comply with requirements for pressure gages in Section 22 05
19 "Meters and Gages for Plumbing Piping.

Install thermostats in hot-water circulation piping. Comply with requirements for
thermostats in Division 22 Section, "Domestic Water Pumps."

Install thermometers on inlet and outlet piping from each water heater. Comply with
requirements for thermometers in Division 22 Section, "Meters and Gages for Plumbing
Piping."

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Division 22 Section, "Sleeves and Sleeve Seals for
Plumbing Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 Section, "Sleeves and Sleeve
Seals for Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section, "Escutcheons for
Plumbing Piping."

3.10 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.

C. 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 follows:

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.

D. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

E. Soldered Joints for Copper Tubing: 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."

F. Pressure-Sealed Joints for Copper Tubing: Join copper tube and pressure-seal fittings
with tools recommended by fitting manufacturer.
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Push-on Joints for Copper Tubing: Clean end of tube. Measure insertion depth with
manufacturer's depth gage. Join copper tube and push-on-joint fittings by inserting tube
to measured depth.

Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use tool
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating
stop, and braze branch tube into collar.

Joint Construction for Grooved-End Copper Tubing: Make joints according to

AWWA C606. Roll groove ends of tubes. Lubricate and install gasket over ends of tubes
or tube and fitting. Install coupling housing sections over gasket with keys seated in
tubing grooves. Install and tighten housing bolts.

Joint Construction for Grooved-End, Ductile-Iron Piping: Make joints according to
AWWA C606. Cut round-bottom grooves in ends of pipe at gasket-seat dimension
required for specified (flexible or rigid) joint. Lubricate and install gasket over ends of
pipes or pipe and fitting. Install coupling housing sections over gasket with keys seated in
piping grooves. Install and tighten housing bolts.

Joint Construction for Grooved-End Steel Piping: Make joints according to AWWA C606.
Square cut or roll groove ends of pipe as specified. Lubricate and install gasket over ends
of pipes or pipe and fitting. Install coupling housing sections over gasket with keys seated
in piping grooves. Install and tighten housing bolts.

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.

Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces.
Join pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements. Apply primer.

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.

3. PVC Piping: Join according to ASTM D 2855.

N.Joints for PEX Piping: Join according to ASTM F 1807.

0.

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

3.1 TRANSITION FITTING INSTALLATION
A. Install transition couplings at joints of dissimilar piping.
B. Transition Fittings in Underground Domestic Water Piping:
1. Fittings for NPS 1-1/2 (DN 40) and Smaller: Fitting-type coupling.
2. Fittings for NPS 2 (DN 50) and Larger: Sleeve-type coupling.
C. Transition Fittings in Aboveground Domestic Water Piping NPS 2 (DN 50) and Smaller:
Plastic-to-metal transition fittings or unions.
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3.12 DIELECTRIC FITTING INSTALLATION
A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

B. Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric couplings, nipples or
unions.

C. Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges,
flange kits or nipples.

D.Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits.

3.13 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hanger, support products, and installation in
Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment.”

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

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe
rolls. Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

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 hangers for copper tubing with the following maximum horizontal spacing and
minimum rod diameters:

NPS 3/4 (DN 20) and Smaller: 60 inches with 3/8-inch rod.

NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches with 3/8-inch rod.
NPS 2-1/2 (DN 65): 108 inches with 1/2-inch rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet with 1/2-inch rod.

NPS 6 (DN 150): 10 feet with 5/8-inch rod.

NPS 8 (DN 200): 10 feet with 3/4-inch rod.

Nooakowhd~

E. Install supports for vertical copper tubing every 10 feet.

F. Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/4 (DN 32) and Smaller: 84 inches with 3/8-inch rod.

NPS 1-1/2 (DN 40): 108 inches with 3/8-inch rod.

NPS 2 (DN 50): 10 feet with 3/8-inch rod.

NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch rod.

NPS 3 and NPS 3-1/2 (DN 80 and DN 90): 12 feet with 1/2-inch rod.
NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet with 5/8-inch rod.

ogRswLN -
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7. NPS 6 (DN 150): 12 feet with 3/4-inch rod.
8. NPS 8to NPS 12 (DN 200 to DN 300): 12 feet with 7/8-inch rod.

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

H. Install hangers for stainless-steel piping with the following maximum horizontal spacing
and minimum rod diameters:

NPS 1-1/4 (DN 32) and Smaller: 84 inches with 3/8-inch rod.

NPS 1-1/2 (DN 40): 108 inches with 3/8-inch rod.

NPS 2 (DN 50): 10 feet with 3/8-inch rod.

NPS 2-1/2 (DN 65): 11 feet with 1/2-inch rod.

NPS 3 and NPS 3-1/2 (DN 80 and DN 90): 12 feet with 1/2-inch rod.
NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet with 5/8-inch rod.
NPS 6 (DN 150): 12 feet with 3/4-inch rod.

NPS 8 to NPS 12 (DN 200 to DN 300): 12 feet with 7/8-inch rod.

©®NoO GO A~WND =

l. Install supports for vertical stainless-steel piping every 15 feet.

J. Install vinyl-coated hangers for CPVC piping with the following maximum horizontal
spacing and minimum rod diameters:

NPS 1 (DN 25) and Smaller: 36 inches with 3/8-inch rod.

NPS 1-1/4 to NPS 2 (DN 32 to DN 50): 48 inches with 3/8-inch rod.
NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches with 1/2-inch rod.
NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches with 5/8-inch rod.
NPS 6 (DN 150): 48 inches with 3/4-inch rod.

NPS 8 (DN 200): 48 inches with 7/8-inch rod.

ook LD =

K. Install supports for vertical CPVC piping every 60 inches for NPS 1 (DN 25) and smaller,
and every 72 inches for NPS 1-1/4 (DN 32) and larger.

L. Install vinyl-coated hangers for PEX piping with the following maximum horizontal
spacing and minimum rod diameters:

1. NPS 1 (DN 25) and Smaller: 32 inches with 3/8-inch rod.
M. Install hangers for vertical PEX piping every 48 inches.

N. Install vinyl-coated hangers for PVC piping with the following maximum horizontal
spacing and minimum rod diameters:

NPS 2 (DN 50) and Smaller: 48 inches (1200 mm) with 3/8-inch rod.
NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches with 1/2-inch rod.
NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches with 5/8-inch rod.
NPS 6 (DN 150): 48 inches with 3/4-inch rod.

NPS 8 (DN 200): 48 inches with 7/8-inch rod.
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O.Install supports for vertical PVC piping every 48 inches.

P. Install vinyl-coated hangers for PP piping with the following maximum horizontal spacing
and minimum rod diameters:

1. NPS 1 (DN 25) and Smaller: 36 inches with 3/8-inch rod.
2. NPS 1-1/4 to NPS 2 (DN 32 to DN 50): 48 inches with 3/8-inch rod.
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NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches with 1/2-inch rod.
NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches with 5/8-inch rod.
NPS 6 (DN 150): 48 inches with 3/4-inch rod.

NPS 8 (DN 200): 48 inches with 7/8-inch rod.

o oRw

Install supports for vertical PP piping every 60 inches for NPS 1 (DN 25) and smaller, and
every 72 inches for NPS 1-1/4 (DN 32) and larger.

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

3.14 CONNECTIONS

A.

B.

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

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to
join dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and
connect to the following:

1. Domestic Water Booster Pumps: Cold-water suction and discharge piping.

2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not
smaller than that required by plumbing code.

4. 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 (DN 65) and larger.

3.15 ESCUTCHEON INSTALLATION

A. Install escutcheons for penetrations of walls, ceilings, and floors.
B. Escutcheons for New Piping:
1. Piping with Fitting or Sleeve Protruding from Wall: One piece, deep pattern.
2. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One piece, cast
brass with polished chrome-plated finish.
3. Bare Piping at Ceiling Penetrations in Finished Spaces: One piece, cast brass
with polished chrome-plated finish.
4, Bare Piping in Unfinished Service Spaces: One piece, cast brass with polished
chrome-plated finish.
5. Bare Piping in Equipment Rooms: One piece, cast brass.
6. Bare Piping at Floor Penetrations in Equipment Rooms: One-piece floor plate.
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3.16  SLEEVE INSTALLATION

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

B. Sleeves are not required for core-drilled holes.

C. Permanent sleeves are not required for holes formed by removable PE sleeves.

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

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

F. 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 "Joint Sealants" for joint sealants.

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

H. Install sleeves that are large enough to provide Vz-inch annular clear space between
sleeve and pipe or pipe insulation unless otherwise indicated.

l. 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 Areas: Steel pipe.

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 Flashing and Trim" for flashing.

3. Sleeves for Piping Passing through Gypsum-Board Partitions:
a. Steel pipe sleeves for pipes smaller than NPS 6.
4. Sleeves for Piping Passing through Concrete Slabs: Steel pipe.
5. Sleeves for Piping Passing through Interior Concrete Walls:
a. Steel pipe sleeves for pipes smaller than NPS 6.

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

Domestic Water Piping 2211 16-32

CDOT Project No. D-1-209 State/Lake Loop Elevated Station



3.17

3.18

3.19

3.20

SLEEVE SEAL INSTALLATION

A

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 pressure plates that cause sealing
elements to expand and make watertight seal.

WALL PENETRATION SYSTEM INSTALLATION

A.

Assemble wall penetration system components with sleeve pipe. Install so that end of
sleeve pipe and face of housing are flush with wall. Adjust locking devices to secure
sleeve pipe in housing.

IDENTIFICATION

A.

B.

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

Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL

A.

Perform the following tests and inspections:
1. Piping Inspections:

a.Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

b.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:

1) Roughing-in Inspection: Arrange for inspection of piping before
concealing or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to
observe tests specified in "Piping Tests" Subparagraph below and to
ensure compliance with requirements.

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

d.Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

2. Piping Tests:

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

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

C.

C. 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.

d.  Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow it to stand for four hours. Leaks and loss in test
pressure constitute defects that must be repaired.

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

f. Prepare reports for tests and for corrective action required.

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

Prepare test and inspection reports.

3.21 ADJUSTING

A.

Perform the following adjustments before operation:

pODA

Close drain valves, hydrants, and hose bibbs.

Open shutoff valves to fully open position.

Open throttling valves to proper setting.

Adjust balancing valves in hot-water-circulation return piping to provide adequate
flow.

a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to
provide hot-water flow in each branch.
b.  Adjust calibrated balancing valves to flows indicated.

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 p lugs.
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.

3.22 CLEANING

A. Clean and disinfect potable domestic water piping as follows:

1. Purge new piping and (if applicable) parts of existing piping that have been altered,
extended, or repaired before using.

2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction;
if methods are not prescribed, use procedures described in either AWWA C601 or
AWWA C651 or follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not

appear at outlets.
b. Fill and isolate system according to either of the following:
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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 standing time.

d. Repeat procedures if biological examination shows contamination.

e. Submit water samples in sterile bottles to authorities having jurisdiction.

B. Clean non-potable domestic water piping as follows:

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

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods
are not prescribed, follow procedures described below:

a.Flush piping system with clean, potable water until dirty water does not appear at
outlets.

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

C. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

D. Clean interior of domestic water piping system. Remove dirt and debris as work
progresses.

3.23 HEAT TRACING

A. All water, waste and vent piping exposed to the cold weather shall be heat-traced as indi-
cated on the Drawings.

B. All heat traced piping shall be insulated and provided with a weatherproof jacket to pro-
tect the insulation.

3.24 CORROSION CONTROL
A. All metallic piping passing from within the structure into the ground shall be fitted with two
stage dielectric isolation couplings to prevent possible stray currents.
3.25 PIPING SCHEDULE

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

B. Flanges and unions may be used for aboveground piping joints unless otherwise
indicated.

C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.
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D. Under-building-slab, domestic water, building-service piping, NPS 3 (DN 80) and smaller
shall be one of the following:

1. Soft copper tube, ASTM B 88, Type K; ASTM B 88, Type L; wrought-copper, solder-
joint fittings; and brazed copper pressure-seal fittings; and pressure-sealed joints.

2. PVC, Schedule 40 Schedule 80; socket fittings; and solvent-cemented joints.

3. PP, SDR 7.4; SDR 11 socket fittings; and fusion-welded joints.

E. Under-building-slab, domestic water, building-service piping, NPS 4 to NPS 8 (DN 100 to
DN 200) and larger, shall be one of the following:

1. Soft copper tube, ASTM B 88, Type K; ASTM B 88, Type L Type B); wrought-copper,
solder-joint fittings; and brazed joints.

2. Mechanical-joint, ductile-iron pipe; standard or compact pattern, mechanical-joint
fittings; and mechanical joints.

3. Push-on-joint, ductile-iron pipe; standard or compact pattern, push-on-joint fittings;
and gasketed joints.

4. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and
grooved joints.

5. PVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.

6. PP, SDR 7.4, SDR 11 socket fittings; and fusion-welded joints.

F. Under-building-slab, combined domestic water, building-service, and fire-service-main
piping, NPS 6 to NPS 12 (DN 150 to DN 300), shall be one of the following:

1. Mechanical-joint, ductile-iron pipe; standard or compact pattern, mechanical-joint
fittings; and mechanical joints.

2. Push-on-joint, ductile-iron pipe; standard or compact pattern, push-on-joint fittings;
and gasketed joints.

3. Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and
grooved joints.

G. Under-building-slab, domestic water piping, NPS 2 (DN 50) and smaller, shall be one of
the following:

1. Hard or soft copper tube, ASTM B 88, Type L; wrought-copper, solder-joint fittings;
and brazed copper pressure-seal-joint fittings; and pressure-sealed] joints.

2. PVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.

3. PP, SDR 7.4, SDR 11 socket fittings; and fusion-welded joints.

H. Aboveground domestic water piping, NPS 2 (DN 50) and smaller, shall be one of the
following:

1. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and
threaded joints.

2. Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; cast or wrought
copper, solder-joint fittings; and brazed or soldered joints.

3. Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; copper pressure-seal-
joint fittings; and pressure-sealed joints.

4. Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; copper push-on-joint

fittings; and push-on joints.

CPVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.

CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.

CPVC Tubing System: CPVC tube; CPVC socket fittings; and solvent-cemented

joints. NPS 1-1/2 (DN 40) and NPS 2 (DN 50) CPVC pipe with CPVC socket fittings

may be used instead of tubing.

No o
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8.
9.

PEX tube, NPS 1 (DN 25) and smaller; fittings for PEX tube; and crimped joints.
PE-AL-PE tube, NPS 1 (DN 25) and smaller; fittings for PE-AL-PE tube; and crimped
joints

10. PEX-AL-PEX tube, NPS 1 (DN 25) and smaller; fittings for PEX-AL-PEX tube; and

crimped joints.

11. PVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.
12. PP, SDR 7.4, SDR 11 socket fittings; and fusion-welded joints.

l. Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), shall
be one of the following:

1.

2.

o
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Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; cast or wrought
copper, solder-joint fittings; and brazed or soldered joints.

Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; copper pressure-seal-
joint fittings; and pressure-sealed joints.

Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; grooved-joint, copper-
tube appurtenances; and grooved joints.

Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and
threaded joints.

Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and
grooved joints.

CPVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.
CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.
PVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.

PP, SDR 7.4; SDR 11 socket fittings; and fusion-welded joints.

J. Aboveground domestic water piping, NPS 5 to NPS 8, shall be one of the following:

1.

2.

6.
7.
8.

Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; cast or wrought-
copper, solder-joint fittings; and brazed or soldered joints.

Hard copper tube, ASTM B 88, Type L or ASTM B 88, Type M; grooved-joint, copper-

tube appurtenances; and grooved joints.

Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and

threaded joints.

Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and

grooved joints.

Stainless-steel Schedule 10 or Schedule 40 pipe, grooved-joint fittings, and grooved

joints.

CPVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.

CPVC, Schedule 80 pipe; CPVC, Schedule 80 threaded fittings; and threaded joints.

PVC, Schedule 40 or Schedule 80; socket fittings; and solvent-cemented joints.

K. Aboveground, combined domestic water-service and fire-service-main piping, NPS 6 to
NPS 12 (DN 150 to (DN 300), shall be one of the following:

1.

Plain-end, ductile-iron pipe; grooved-joint, ductile-iron-pipe appurtenances; and
grooved joints.

2. Galvanized-steel pipe and nipples; galvanized, gray-iron threaded fittings; and
threaded joints.
3. Galvanized-steel pipe; grooved-joint, galvanized-steel-pipe appurtenances; and
grooved joints.
4. Stainless-steel Schedule 10 or Schedule 40 pipe, grooved-joint fittings, and grooved
joints.
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3.26 VALVE SCHEDULE

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

1. Shutoff Duty: Use ball or gate valves for piping NPS 2 (DN 50) and smaller. Use
butterfly, ball, or gate valves with flanged ends for piping NPS 2-1/2 (DN 65) and
larger.

2. Throttling Duty: Use ball or globe valves for piping NPS 2 (DN 50) and smaller. Use
butterfly or ball valves with flanged ends for piping NPS 2-1/2 (DN 65) and larger.

3. Hot-Water Circulation Piping, Balancing Duty: [Calibrated] [Memory-stop] balancing
valves.

4. Drain Duty: Hose-end drain valves.

B. Use check valves to maintain correct direction of domestic water flow to and from
equipment.
C. Iron grooved-end valves may be used with grooved-end piping.

PART 4 - MEASUREMENT AND PAYMENT
4.01 MEASUREMENT
A. The work of DOMESTIC WATER PIPING shall not be measured for payment.
4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of DOMESTIC WATER PIPING shall be included in the contract lump sum price as
shown in the Schedule of Prices for PLUMBING WORK.
4.03 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 11 19

DOMESTIC WATER PIPING SPECIALTIES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

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

Vacuum Breakers.

Backflow Preventers.

Water Pressure Reducing Valves.
Automatic Water Shutoff Valves.
Balancing Valves.

Water Mixing Valves.

Hose Stations.

Hose Bibbs.

9. Wall Hydrants.

10. Floor Hydrants.

11. Drain Valves.

12. Water Meters.

NG A~WN

B. Related Sections include the following:
1. Section 22 05 00, “Common Work Results for Plumbing”.
2. Section 22 05 19, "Meters and Gages for Plumbing Piping
3. Section 22 05 53, ” Identification for Plumbing Piping and Equipment”.
4. Section 22 11 16, "Domestic Water Piping"
5. Division 26 Sections, Electrical Sections

1.3 PERFORMANCE REQUIREMENTS
A. Potable water piping and components to comply with NSF 61.
B. Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig, unless
otherwise indicated.
1.4 SUBMITTALS
A. Product Data: For each type of product indicated, provide product data including
specifications, installation instructions, parts list, operation and maintenance instructions,

warranty information.

B. Shop Drawings:
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1. Diagrams for power, signal, and control wiring.

2. Proposed layout of piping and specialties indicating locations, vertical distances,
interferences and enclosures.

C. Field quality-control test reports.

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

E. Qualification Data: Provide information, copies of licenses, experience and other data to
substantiate that the manufacturer(s), installer(s) and testing agency meet the
qualification requirements stated in the Quality Assurance section of this specification
section.

F. Warranty or warranties for review and approval.

1.5 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."

C. Manufacturer’s Qualifications: Manufacturer(s) to be experienced and certified to
manufacture products of this section. Manufacturer(s) to have successfully produced
products of this section for a minimum of five (5) years.

D. Installer's Qualifications: Installer to be licensed in the City of Chicago and experienced in
installing products of this section. Plumber to have been licensed and experienced in
installing the products of this section for a minimum of five (5) years.

E.  Testing Agency’s Qualifications: Testing agency for domestic water piping specialties to
be paid for by the Contractor and be approved by the Authority as a licensed and
experienced agency performing tests for plumbing systems and equipment for a
minimum period of five (5) years.

1.06 WARRANTY

A.  The materials and installation of Domestic Water Piping Specialties to be warrantied for a
period of minimum one year after the date of substantial completion. The warranty to
include defects in material and workmanship. Defects include the equipment not
functioning as specified and leaks. The work shall be repaired and/or materials shall be
replaced as approved by the Authority and at no cost to the Authority.

B. Extended warranties may be offered for specific specialty items in which case, those
warranties will be in addition to the standard one year warranty.

PART 2 - PRODUCTS
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2.1 VACUUM BREAKERS

A Pipe-Applied, Atmospheric-Type Vacuum Breakers:

1.

Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to,
the following:

a. FEBCO; SPX Valves & Controls.

b. Watts Industries, Inc.; Water Products Div.
c. Zurn Plumbing Products Group; Wilkins Div.
d. Approved equal.

2. Standard: ASSE 1001.

3. Size: NPS 1/4 to NPS 2 as required to match connected piping.

4. Body: Bronze.

5. Inlet and Outlet Connections: Threaded.

6. Finish: Chrome plated.

B. Hose-Connection Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Watts Industries, Inc.; Water Products Div.

b. Woodford Manufacturing Company.

C. Zurn Plumbing Products Group; Light Commercial Operation.
d. Approved equal.

7. Standard: ASSE 1011.

8. Body: Bronze, non-removable, with manual drain.

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

10. Finish: Chrome or nickel plated.

C. Pressure Vacuum Breakers:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Ames Fire & Waterworks; A WATTS Brand.
b. Apollo Flow Controls; Conbraco Industries, Inc.
C. FEBCO; A WATTS Brand.
d. Flomatic Corporation.
e. Toro Company (The).
f. WATTS.
g. Zurn Industries, LLC.
h. Approved equal.
2. Standard: ASSE 1020.
3. Operation: Continuous-pressure applications.
4. Pressure Loss: 5 psig maximum, through middle third of flow range.
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Size: As shown on the drawings, NPS.

Design Flow Rate: As shown on the drawings, gpm.

Selected Unit Flow Range Limits: As shown on the drawings, gpm.
Pressure Loss at Design Flow Rate: As shown on the drawings, psig.
Accessories:

a. Valves: Ball type, on inlet and outlet.

2.2 BACKFLOW PREVENTERS

A. Reduced-Pressure-Principle Backflow Preventers:

1.

CEOENARN
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Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

FEBCO; SPX Valves & Controls.

Watts Industries, Inc.; Water Products Div.
Zurn Plumbing Products Group; Wilkins Div.
Approved equal.
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Standard: ASSE 1013.

Operation: Continuous-pressure applications.

Pressure Loss: 12 psig maximum, through middle 1/3 of flow range.

Pressure Loss at Design Flow Rate: 10 gpm for sizes NPS 2 and smaller.

Body: Bronze for NPS 2 and smaller; steel with interior lining complying with
AWWA C550 or that is FDA approved

End Connections: Threaded for NPS 2 and smaller.

Configuration: Designed for horizontal, straight through flow, with shut-off valves.
Accessories:

a. Valves: Ball type with threaded ends on inlet and outlet of NPS 2 and
smaller; outside screw and yoke gate-type with flanged ends on inlet and
outlet of NPS 2-1/2 and larger.

b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer
connection.

B. Hose-Connection Backflow Preventers:

1.

SEORENARN

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Apollo Flow Controls; Conbraco Industries, Inc.
b. WATTS.

C. Woodford Manufacturing Company.

d. Approved equal.

Standard: ASSE 1052.

Operation: Up to 10-foot head of water back pressure.

Inlet Size: NPS 1/2 or NPS 3/4.

Outlet Size: Garden-hose thread complying with ASME B1.20.7.
Capacity: At least 3-gpm flow.
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2.3

WATER PRESSURE-REDUCING VALVES

A.

B.

Water Regulators:

1.
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Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

a. Apollo Flow Controls; Conbraco Industries, Inc.
b.  Cash Acme, A Division of Reliance Worldwide Corporation.
c.Honeywell Water Controls.
d. WATTS.

e.  Zurn Industries, LLC.

f. Approved equal.

Standard: ASSE 10083.

Pressure Rating: Initial working pressure of 150 psig.

Size: As shown on drawings, NPS.

Design Flow Rate: As shown on the drawings, gpm.

Design Inlet Pressure: As shown on the drawings, psig.

Design Outlet Pressure Setting: As shown on the drawings, psig.

Body: Bronze for NPS 2 and smaller; cast iron with interior lining that complies
with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3.

Valves for Booster Heater Water Supply: Include integral bypass.

End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
NPS 3.

Water-Control Valves:

1.

2.

3.

4.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

Apollo Flow Controls; Conbraco Industries, Inc.
CLA-VAL Automatic Control Valves.

Flomatic Corporation.

OCV Control Valves.

WATTS.

Zurn Industries, LLC.

Approved equal.
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Pressure Rating: Initial working pressure of 150 psig minimum with AWWA C550
or FDA-approved, interior epoxy coating. Include small pilot-control valve,
restrictor device, specialty fittings, and sensor piping.

Main Valve Body: Cast- or ductile-iron body with AWWA C550 or FDA-approved,
interior epoxy coating; or stainless-steel body.

a. Size: As shown on the drawings, NPS.
b. Pattern: Angle or Globe-valve design, as selected by the Authority.
C. Trim: Stainless steel.

Design Flow: As shown on the drawings, gpm.
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5. Design Inlet Pressure: As shown on the drawings, psig.
6. Design Outlet Pressure Setting: As shown on the drawings, psig.

7. End Connections: Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and
larger.

2.4 AUTOMATIC WATER SHUTOFF VALVES

A Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

DynaQuip Controls.

FloLogic, Inc.

OnSite PRO Inc.

QMI Manufacturing Inc.

Reliance Detection Technologies.
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B. Standards: NSF 61 and NSF 372.
C. Shutoff Control Ball Valve:

1. Size: NPS 2, NPS %, NPS 1, NPS 1-1/4, NPS 1-1/2, NPS 2 as shown on the
drawings or as otherwise required.

2. Design Flow Rate: As shown on the drawings, gpm.

3. Design Inlet Pressure: As shown on the drawings, psig.

4. Control Valve: Two-piece, full-port brass ball valve, MSS SP-110.

End Connections: Threaded, female.

Seats: PTFE.

O-Rings: FKM.

Stem: Low lead brass. Blowout proof.

CWP Rating: 600 or as shown on the drawings, psig.

®a0oTw

5. Manual override control turn-knob for emergency operation of the valve.
D. Shutoff Control Butterfly Valve:

1. Size: NPS 2-1/2, NPS 3, NPS 4 as shown on the drawings or as otherwise
required.

2 Compliance: MSS SP-67.

3 Full-port, epoxy-coated, ductile-iron lug body.

4. Seat: EPDM, minus 30 deg F to plus 250 deg F.

5. Face-to-Face Flange: ASME B16.5 flanges.

6 Disc Design: Floating stainless-steel dual shaft.

7 Disc Material: Stainless steel.

8 Locating Pin: Carbon steel.

9. Bushings: PTFE.

10.  O-Rings: EPDM.

11.  Ten position stop.

12. Manual override control turn-knob for emergency operation of the valve.
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2.5

2.6

BALANCING VALVES

A.

Copper-Alloy Calibrated Balancing Valves:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

Armstrong International, Inc.
Flo Fab Inc.

ITT Corporation.

NIBCO INC.

Schneider Electric USA, Inc.
TACO Comfort Solutions, Inc.
WATTS.

Approved equal.
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Type: Ball or Y-pattern globe, as selected by the Authority, valve with two readout
ports and memory-setting indicator.

Body: Brass or bronze, as selected by the Authority.

Size: Same as connected piping, but not larger than NPS 2.

Accessories: Meter hoses, fittings, valves, differential pressure meter, and
carrying case.

Cast-Iron Calibrated Balancing Valves:

1.

3.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

Armstrong International, Inc.
Flo Fab Inc.

ITT Corporation.

NIBCO INC.

Schneider Electric USA, Inc.
WATTS.

Approved equal.
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Type: Adjustable with Y-pattern globe valve, two readout ports, and memory-
setting indicator.

Size: Same as connected piping, but not smaller than NPS 2-1/2.

Accessories: Meter hoses, fittings, valves, differential pressure meter, and carrying case.

TEMPERATURE-ACTUATED, WATER MIXING VALVES

A.

Water-Temperature Limiting Devices:

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
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Apollo Flow Controls; Conbraco Industries, Inc.
Armstrong International, Inc.

Cash Acme, A Division of Reliance Worldwide Corporation.
Honeywell Water Controls.

Legend Valve & Fitting, Inc.

Leonard Valve Company.

POWERS; A WATTS Brand.

Symmons Industries, Inc.

TACO Comfort Solutions, Inc.

WATTS.

Zurn Industries, LLC.

Approved equal.
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Standard: ASSE 1017.

Pressure Rating: 125 psig.

Type: Thermostatically controlled, water mixing valve.

Material: Bronze body with corrosion-resistant interior components.
Connections: Threaded union inlets and outlet.

Accessories: Check stops on hot- and cold-water supplies, and adjustable,
temperature-control handle.

Tempered-Water Setting: As shown on the drawings, deg F.

. Tempered-Water Design Flow Rate: As shown on the drawings, gpm.

10.  Valve Finish: Rough bronze.

NooRWN
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B. Primary, Thermostatic, Water Mixing Valves <Insert drawing designation if any>:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to the following:

Acorn Engineering Company.

Apollo Flow Controls; Conbraco Industries, Inc.
Armstrong International, Inc.

Lawler Manufacturing Company, Inc.

Leonard Valve Company.

POWERS; A WATTS Brand.

Symmons Industries, Inc.

Zurn Industries, LLC.

Approved equal.
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Standard: ASSE 1017.

Pressure Rating: 125 psig minimum unless otherwise indicated.

Type: Exposed-mounted or Cabinet-type as shown on the drawings or as selected
by the Authority, thermostatically controlled, water mixing valve.

Material: Bronze body with corrosion-resistant interior components.
Connections: Threaded union inlets and outlet.

Accessories: Manual temperature control, check stops on hot- and cold-water
supplies, and adjustable, temperature-control handle.

Tempered-Water Setting: As shown on the drawings, deg F (deg C).
Tempered-Water Design Flow Rate: As shown on the drawings, gpm (L/s).

0. Selected Valve Flow Rate at 45-psig Pressure Drop: As shown on the drawings,

gpm .
11.  Pressure Drop at Design Flow Rate: As shown on the drawings, psig.

Noo R~wN
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12.  Valve Finish: Polished, chrome plated unless shown otherwise.

13.  Piping Finish: Chrome plated unless shown otherwise.

14.  Cabinet: Factory fabricated, stainless steel, for recessed or surface mounting, as
shown on the drawings, and with hinged, stainless-steel door.

2.7 HOSE STATIONS
A.  Single-Temperature-Water Hose Stations:
1. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not
limited to, the following:

a. ARCHON Industries, Inc.
b. Armstrong International, Inc.
C. Cooney Brothers, Inc.
d. DynaFluid Ltd.
e. Leonard Valve Company.
f. Strahman Valves, Inc.
g. T&S Brass and Bronze Works, Inc.
h. Approved equal.
2. Standard: ASME A112.18.1.
3. Cabinet: Stainless-steel enclosure with exposed valve handle, hose connection,
and hose rack. Include thermometer in front.
4. Hose-Rack Material: Stainless steel.
5. Body Material: Bronze with stainless-steel wetted parts.
6. Body Finish: Rough bronze.
7. Mounting: Wall, with reinforcement; Floor, with stainless-steel pedestal.
8. Supply Fittings: NPS 2 or NPS 3/4 gate, globe, or ball valve and check valve and

NPS 2 or NPS 3/4 copper, water tubing. Omit check valve if check stop is
included with fitting.

9. Hose: Manufacturer's standard, for service fluid, temperature, and pressure; 25 or
50 feet long; selections as shown on the drawings.

10.  Nozzle: With hand-squeeze, on-off control.

11.  Vacuum Breaker:

a. Integral or factory-installed, non-removable, manual-drain-type, hose-
connection vacuum breaker complying with ASSE 1011 or backflow
preventer complying with ASSE 1052.

b. Garden-hose thread complying with ASME B1.20.7 on outlet.

2.08 HOSE BIBBS
A. Hose Bibbs:
1. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not
limited to the following:

a. Jay R. Smith Mfg. Co.
b. Josam Company.
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8.

9.
10.
11.

12.

MIFAB, Inc.

Prier Products, Inc.

Tyler Pipe; a subsidiary of McWane Inc.
WATTS.

Woodford Manufacturing Company.
Zurn Industries, LLC.

i. Approved equal.
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Standard: ASME A112.18.1 for sediment faucets.

Body Material: Bronze.

Seat: Bronze, replaceable.

Supply Connections: NPS 3/4 threaded or solder-joint inlet.

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

Pressure Rating: 125 psig.

Vacuum Breaker: Integral or field-installation, non-removable, drainable, hose-
connection vacuum breaker complying with ASSE 1011.
Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.

Operation for Equipment Rooms: Wheel handle or operating key.
Include operating key with each operating-key hose bibb.

Include integral wall flange with each chrome- or nickel-plated hose bibb.

2.9 WALL HYDRANTS

A. Non-freeze Wall Hydrants:

1.

Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Josam Company, Series 71000.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc., 5509QT.
C. Zurn Plumbing Products Group; Light Commercial Operation, Z-1320-6.
d. Approved equal.

2. Standard: ASME A112.21.3M for exposed-outlet, self-draining wall hydrants.

3. Pressure Rating: 125 psig.

4, Operation: Loose key.

5. Casing and Operating Rod: Length required to match wall thickness. Include
wall clamp.

6. Inlet: NPS 3/4.

7. Outlet: Concealed, with integral vacuum breaker and garden-hose thread
complying with ASME B1.20.7.

8. Box: Deep, flush mounting with cover.

9. Box and Cover Finish: Polished nickel bronze.

10. Outlet: Exposed, with integral vacuum breaker and garden-hose thread
complying with ASME B1.20.7.

11. Nozzle and Wall-Plate Finish: Polished nickel bronze.

12. Operating Keys(s): One with each wall hydrant.

13. Anti-siphon automatic draining, non-freeze type wall hydrant incorporating
integral backflow preventer approved by American Society of Sanitary Engineers
(ASSE) and accepted by US Department of Health and listed by International
Association of Plumbing and Mechanical Officials (IAPMO), with rough brass
finish on brass casting, 3/4 inch hose thread nozzle. Operating stem to be
hardened stainless steel. For concealed installations against vandalism, provide
polished bronze box and hinged cover with loose “Tee” key to be furnished with
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each hydrant. Packing nut to be secured with locknut. Large hemispherical
(compression type) permanent valve seat.

B.  Vacuum Breaker Wall Hydrants:

1.

5.
6.
7

8.
9.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

A.Y. McDonald Mfg. Co.
Arrowhead Brass Products.
Jay R. Smith Mfg. Co.
Mansfield Plumbing Products LLC.
Prier Products, Inc.
WATTS.
Woodford Manufacturing Company.
Zurn Industries, LLC.

Approved equal.
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Standard: ASSE 1019, Type A or Type B.

Type: Freeze-resistant, automatic draining with integral air-inlet valve.
Classification: Type A, for automatic draining with hose removed or Type B, for
automatic draining with hose removed or with hose attached and nozzle closed,
as selected by the Authority.

Pressure Rating: 125 psig.

Operation: Wheel handle.

Casing and Operating Rod: Of length required to match wall thickness. Include
wall clamp.

Inlet: NPS 1/2 or NPS 3/4.

Outlet: Exposed with garden-hose thread complying with ASME B1.20.7.

2.10 FLOOR HYDRANT

A. Provide hydrant with box for standard 3/4 inch hose end outlets. Hydrant of cast bronze
box, hinged latching cover mechanism, adjustable locknut, removable nylon seat.

pOD A

Josam Manufacturing Co., No. 7160.

Zurn Industries, Inc.

Wade.

Jay R. Smith Manufacturing Company No. 5611.

2.1 WATER METERS

A. Displacement-Type Water Meters:

1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. AALIANT.
b. ABB.
C. Carlon Meter.
d. Mueller Co.
e. Schlumberger Limited.
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f. Sensus.
g. Approved equal.

Standard: AWWA C700.

Pressure Rating: 150-psig (1035-kPa) working pressure.

Body Design: Nutating disc; totalization meter.

Registration: In gallons or cubic feet as required by utility company.
Case: Bronze.

End Connections: Threaded.

Turbine-Type Water Meters:

1.
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Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

AALIANT.

ABB.

Badger Industries, Inc.
Hays Fluid Controls.
Master Meter, Inc.
McCrometer, Inc.
Mueller Co.
Schlumberger Limited.
SeaMetrics, Inc.
Sensus.

Approved equal.
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Standard: AWWA C701.

Pressure Rating: 150 psig working pressure.

Body Design: Turbine; totalization meter.

Registration: In gallons or cubic feet as required by utility company.
Case: Bronze.

End Connections for Meters NPS 2 and Smaller: Threaded.

End Connections for Meters NPS 2-1/2 and Larger: Flanged.

Compound-Type Water Meters:

1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. ABB.
b. Badger Industries, Inc.
C. Master Meter, Inc.
d. Mueller Co.
e. Schlumberger Limited.
f. Sensus.
g. Approved equal.
2. Standard: AWWA C702.
3. Pressure Rating: 150-psig (1035-kPa) working pressure.
4. Body Design: With integral mainline and bypass meters; totalization meter.
Domestic Water Piping Specialties 2211 19-12

CDOT Project No. D-1-209 State/Lake Loop Elevated Station



5. Registration: In gallons (liters) or cubic feet (cubic meters) as required by utility

company.
6. Case: Bronze.
7. Pipe Connections: Flanged.

Remote Registration System: Encoder type complying with AWWA C707; modified with
signal-transmitting assembly, low-voltage connecting wiring, and remote register
assembly as required by utility company.

PART 3 - EXECUTION

3.1

A

3.2

A

INSTALLATION

Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining
materials, joint construction, and basic installation requirements.

Backflow Preventers: Install backflow preventers in each water supply to mechanical
equipment and systems and to other equipment and water systems that may be sources
of contamination. Comply with authorities having jurisdiction.

Locate backflow preventers in same room as connected equipment or system.
Install drain for backflow preventers with atmospheric-vent drain connection with
air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at
least two pipe diameters in drain piping and pipe to floor drain. Locate air-gap
device attached to or under backflow preventer. Simple air breaks are not
acceptable for this application.

3. Do not install bypass piping around backflow preventers.
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Water Regulators: Install with inlet and outlet shutoff valves. Install pressure gages on
inlet and outlet.

Water Control Valves: Install with inlet and outlet shutoff valves. Install pressure gages on
inlet and outlet.

Automatic Water Shutoff Valves: Test for signal strength before valve installation. Install
automatic shutoff valve downstream from main domestic water shutoff valve and
downstream from fire sprinkler system supply. Install valve controller is an accessible
location with sensors in areas where water is likely to accumulate.

Balancing Valves: Install in locations where they can easily be adjusted.

Hose Stations: Install with check stops or shutoff valves on inlets and with thermometer
on outlet.

Nonfreeze, Draining-Type Post Hydrants: Install with one (1) cu. Yd. of crushed gravel
around drain hole. Set post hydrants in concrete paving or in one (1) cu. Ft. of concrete
block at grade.

CONNECTIONS

Piping installation requirements are specified in other Division 22 Sections. Drawings
and approved shop drawings indicate general arrangement of piping and specialties.
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B. Electrical ground equipment according to Division 26.
C. Connect electrical wiring according to Division 26.

D. When installing piping specialties adjacent to equipment and machines, allow space for
service and maintenance.

3.3 LABELING AND IDENTIFYING

A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment
nameplate or sign on or near each water piping specialty, including, but not exclusive of
the following:

Pressure vacuum breakers.
Backflow preventers.

Water pressure-reducing valves.
Automatic water shutoff valves.
Calibrated balancing valves.
Primary water tempering valves.
Outlet boxes.

Hose stations.
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3.4 FIELD QUALITY CONTROL
A Perform the following tests and prepare test reports:
1. Test each vacuum breaker, reduced-pressure-principle backflow preventer and
double-check 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.

C. Test for leaks at connections with piping and at the specialty equipment itself.

3.5 ADJUSTING
A Set field-adjustable pressure set points of water pressure-reducing valves.

B. Set field-adjustable flow set points of balancing valves.

PART 4 - MEASUREMENT AND PAYMENT
4.01 MEASUREMENT

A. The work of DOMESTIC WATER PIPING SPECIALTIES shall not be measured for pay-
ment.

4.02 PAYMENT

A. No separate payment shall be made for the work covered in this section. Payment for the
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Work of DOMESTIC WATER PIPING SPECIALTIES shall be included in the contract
lump sum price as shown in the Schedule of Prices for PLUMBING WORK.

4.03 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 11 23

DOMESTIC WATER PUMPS

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

12 SUMMARY
A. Section Includes:
1. In-line, sealless centrifugal pumps.
2. Horizontally mounted, in-line, separately coupled centrifugal pumps.
3. Horizontally mounted, in-line, close-coupled centrifugal pumps.
4. Vertically mounted, in-line, close-coupled centrifugal pumps.
B. Related Sections include the following:
1. Section 22 05 00, Common Work Results for Plumbing.
2. Section 22 05 19, Meters and Gages for Plumbing Piping.
3. Section 22 05 23, General-Duty Valves for Plumbing Piping.
4, Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment.
5. Section 22 05 53, Identification for Plumbing Piping and Equipment.
6. Section 22 11 16, Domestic Water Piping.
1.3 DEFINITIONS
A. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than

50 V or for remote-control, signaling power-limited circuits.

1.4 SUBMITTALS

A. Product Data: For each type of product indicated. Include materials of construction,
rated capacities, certified performance curves with operating points plotted on curves,
operating characteristics, electrical characteristics, and furnished specialties and
accessories.

B. Operation and Maintenance Data: For domestic water pumps to include in operation and
maintenance manuals.
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15 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

B. UL Compliance: Comply with UL 778 for motor-operated water pumps.

C. All materials and installations performed under this section to be according to all

applicable local codes.

D. Installation of pumps to be performed by experienced plumbers licensed by the City of
Chicago.
1.6 DELIVERY, STORAGE, AND HANDLING
A. Retain shipping flange protective covers and protective coatings during storage.
B. Protect bearings and couplings against damage.
C. Comply with pump manufacturer's written rigging instructions for handling.
1.7 COORDINATION
A. Coordinate sizes and locations of concrete bases with actual equipment provided.

PART 2 - PRODUCTS

21 IN-LINE, SEALLESS CENTRIFUGAL PUMPS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Grundfos Pumps Corp.

TACO Comfort Solutions, Inc.
WILO USA LLC - WILO Canada Inc.
Approved equal.

inlh o\

B. Description: Factory-assembled and -tested, in-line, close-coupled, canned-motor,
sealless, overhung-impeller centrifugal pumps.

C. Pump Construction:
1. Pump and Motor Assembly: Hermetically sealed, replaceable-cartridge type with

motor and impeller on common shaft and designed for installation with pump and
motor shaft horizontal.

2. Casing: Bronze, with threaded or companion-flange connections.
3. Impeller: Plastic.
4, Motor: Single speed, unless otherwise indicated.
Domestic Water Piping 22 11 23-2
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D. Capacities and Characteristics:

Nounkwne
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Capacity: As indicated on drawings.

Total Dynamic Head: As indicated on drawings.

Minimum Working Pressure: 125 psig.

Maximum Continuous Operating Temperature: 220 deg F.

Inlet and Outlet Size: As indicated on drawings.

Pump Speed: As indicated on drawings.

Pump Control: Pressure switch, Thermostat or Timer, as indicated or selected by
the Authority.

Motor Horsepower: As indicated on drawings.

Electrical Characteristics:

Volts: 120.

Phases: Single.

Hertz: 60.

Full-Load Amperes: As indicated on drawings.

Minimum Circuit Ampacity: As indicated on drawings.
Maximum Overcurrent Protection: As indicated on drawings.
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2.2 HORIZONTALLY MOUNTED, IN-LINE, SEPARATELY COUPLED CENTRIFUGAL PUMPS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

ke

Bell & Gossett; a Xylem brand.
Marshall Engineered Products Co.
TACO Comfort Solutions, Inc.
Thrush Co. Inc.

Approved equal.

B. Description: Factory-assembled and -tested, in-line, single-stage, separately coupled,
overhung-impeller centrifugal pumps designed for installation with pump and motor
shafts mounted horizontal.

C. Pump Construction:

1.

Casing: Radially split with threaded companion-flange connections for pumps
with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2
pipe connections.

2. Impeller: Statically and dynamically balanced, closed, and keyed to shaft.

3. Shaft and Shaft Sleeve: Steel shaft, with copper-alloy shaft sleeve.

4. Coupling: Flexible.

5. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic
seat, and rubber bellows and gasket.

6. Bearings: Oil-lubricated; bronze-journal or ball type.

7. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft
misalignment.

D. Motor: Single speed, with grease-lubricated ball bearings; and resiliently or rigidly

mounted to pump casing, as indicated.

Domestic Water Piping
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E. Capacities and Characteristics:
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Capacity: As indicated on drawings.

Total Dynamic Head: As indicated on drawings.

Casing Material: Bronze or Cast iron, as indicated.

Impeller Material: ASTM B 584, cast bronze; ASTM B 584, cast bronze or
stainless steel; Stainless steel; as indicated on the drawings.

Minimum Working Pressure: 125 psig or 175 psig; as indicated on the drawings.
Maximum Continuous Operating Temperature: 225 deg F.

Inlet and Outlet Size: As indicated on drawings.

Pump Speed: As indicated on drawings.

Pump Control: Pressure switch, Thermostat or Timer as indicated or selected by
the Authority.

Motor Horsepower: As indicated on drawings.

Electrical Characteristics:

Volts: 120 or 240; as indicated.

Phases: Single or Three; as indicated.

Hertz: 60.

Full-Load Amperes: As indicated on drawings.

Minimum Circuit Ampacity: As indicated on drawings.
Maximum Overcurrent Protection: As indicated on drawings.
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2.3 HORIZONTALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

Noukbkne

Alyan Pump Company.

Bell & Gossett; a Xylem brand.
Marshall Engineered Products Co.
Pentair Pump Group.

TACO Comfort Solutions, Inc.
Thrush Co. Inc.

Approved equal.

B. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled,
overhung-impeller centrifugal pumps designed for installation with pump and motor shaft
mounted horizontal.

C. Pump Construction:

1. Casing: Radially split with threaded companion-flange connections for pumps
with NPS 2 pipe connections and flanged connections for pumps with NPS 2-1/2
pipe connections.

2. Impeller: Statically and dynamically balanced, closed, and keyed to shaft.

3. Shaft and Shaft Sleeve: Steel shaft with deflector, with copper-alloy shaft sleeve.
Include water slinger on shaft between motor and seal.

4. Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring, ceramic
seat, and rubber bellows and gasket.

5. Bearings: Oil-lubricated; bronze-journal or ball type.

6. Shaft Coupling: Flexible, capable of absorbing torsional vibration and shaft

Domestic Water Piping
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D. Motor: Single speed, with grease-lubricated ball bearings; and resiliently or rigidly
mounted to pump casing.

E. Capacities and Characteristics:
1. Capacity: As indicated on drawings.
2. Total Dynamic Head: As indicated on drawings.
3. Casing Material: Bronze or Cast iron; as indicated.
4, Impeller Material: ASTM B 584, cast bronze, ASTM B 584, cast bronze or

stainless steel, Stainless steel; as indicated.

5. Minimum Working Pressure: 175 psig.
6. Maximum Continuous Operating Temperature: 225 deg F.
7. Inlet and Outlet Size: As indicated on drawings.
8. Pump Control: Pressure switch, Thermostat or Timer as indicated or selected by
the Authority.
9. Electrical Characteristics:
a. Volts: 120 or 240; as indicated.
b. Phases: Single or Three; as indicated.
C. Hertz: 60.
d. Full-Load Amperes: As indicated on drawings.
e. Minimum Circuit Ampacity: As indicated on drawings.
f. Maximum Overcurrent Protection: As indicated on drawings.
2.4 VERTICALLY MOUNTED, IN-LINE, CLOSE-COUPLED CENTRIFUGAL PUMPS
A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:
1. Alyan Pump Company.
2. Armstrong Pumps, Inc.
3. Bell & Gossett; a Xylem brand.
4. Flo Fab Inc.
5. Grundfos Pumps Corp.
6. Marshall Engineered Products Co.
7. PACO Pumps; Grundfos Pumps Corporation, USA.
8. Pentair Pump Group.
9. TACO Comfort Solutions, Inc.
10. Thrush Co. Inc.
11.  Weinman Division.
12.  Approved equal.
B. Description: Factory-assembled and -tested, in-line, single-stage, close-coupled,

overhung-impeller centrifugal pumps designed for installation with pump and motor shaft
mounted vertical.

C. Pump Construction:

Domestic Water Piping

1. Casing: Radially split, cast iron, with wear rings and threaded companion-
flange connections for pumps with NPS 2 pipe connections and flanged
connections for pumps with NPS 2-1/2 closed, and keyed to shaft.

2. Shaft and Shaft Sleeve: Stainless-steel shaft, with copper-alloy shaft
sleeve.
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2.6 CONTROLS
A.
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Seal: Mechanical, with carbon-steel rotating ring, stainless-steel spring,
ceramic seat, and rubber bellows and gasket. Include water slinger on
shaft between motor and seal.

Bearings: Oil-lubricated; bronze-journal or ball type.

Shaft Coupling: Flexible or rigid type if pump is provided with coupling.

Motor: Single speed, with grease-lubricated ball bearings; and rigidly mounted to pump

Capacities and Characteristics:

Capacity: As indicated on drawings.

Total Dynamic Head: As indicated on drawings.

Casing Material: Bronze or Cast iron; as indicated.

Impeller Material: ASTM B 584, cast bronze; ASTM B 584, cast bronze or
stainless steel or Stainless steel; as indicated.

Minimum Operating Pressure: 175 psig.

Maximum Continuous Operating Temperature: 225 deg F.

Inlet and Outlet Size: As indicated on drawings.

Pump Control: Pressure switch, Thermostat or Timer as indicated or
selected by the Authority.

Pump Speed: As indicated on drawings.

Motor Horsepower: As indicated on drawings.

Electrical Characteristics:

Volts: 120 or 240; as indicated.

Phases: Single or Three; as indicated.

Hertz: 60.

Full-Load Amperes: As indicated on drawings.

Minimum Circuit Ampacity: As indicated on drawings.
Maximum Overcurrent Protection: As indicated on drawings.

Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors as specified herein, indicated on the drawings,
selected and approved by the Authority or as otherwise required for the manufacturer of

Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0.

Pressure Switches: Electric, adjustable for control of [water-supply] <Insert application>

Type: Water-immersion pressure sensor, for installation in piping.
Enclosure: NEMA 250, Type 4X or as indicated.

Operation of Pump: On or off.

Transformer: Provide if required.

Power Requirement: 24 V, ac or 120 V, ac as required.

CDOT Project No. D-1-209
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6. Settings: Start pump and stop pump at pressure levels indicated on the

drawings.
B. Thermostats: Electric; adjustable for control of hot-water circulation or other pump.
1. Type: Water-immersion temperature sensor, for installation in piping.
2. Range: 50 to 125 deg F, 65 to 200 deg F, 100 to 240 deg F, as indicated on
drawings.
3. Enclosure: NEMA 250, Type 4X.
4. Operation of Pump: On or off.
5. Transformer: Provide if required.
6. Power Requirement: 24 V, ac or 120 V, ac; as indicated on drawings.
7. Settings: Start pump at 105 deg F, 110 deg F, or 115 deg F as selected by the
Authority and stop pump at 120 deg F or 125 deg F; as selected by the
Authority.
C. Timers: Electric, for control of hot-water circulation pump.
1. Type: Programmable, seven-day clock with manual override on-off switch.
2. Enclosure: NEMA 250, Type 1, suitable for wall mounting.
3. Operation of Pump: On or off.
4. Transformer: Provide if required.
5. Power Requirement: 24-V ac or 120-V ac; as required.
6. Programmable Sequence of Operation: Up to two on-off cycles each day for
seven days.
D. Time-Delay Relays: Electric, for control of hot-water circulation pump between water

heater and connected hot-water storage tank.

Type: Adjustable time-delay relay.

Range: Up to five minutes.

Setting: Five minutes.

Enclosure: NEMA 250, Type 4X.

Operation of Pump: On or off.

Transformer: Provide if required.

Power Requirement: 24-V ac or 120-V ac; as required.

Programmable Sequence of Operation: Limit pump operation to periods of
burner operation plus maximum five minutes after the burner stops.

NGO RWNE

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine roughing-in of domestic-water-piping system to verify actual locations of
connections before pump installation.

3.2 PUMP INSTALLATION
A. Comply with manufacturer’s instructions and recommendations.
B. Install in-line, sealless centrifugal pumps with shaft horizontal unless otherwise
indicated.
Domestic Water Piping 22 11 23-7
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3.3

Install horizontally mounted, in-line, separately coupled and close-coupled centrifugal
pumps with shaft(s) horizontal.

Install vertically mounted, in-line, close-coupled centrifugal pumps with shaft vertical.

Pump Mounting: Install vertically mounted, in-line, close-coupled centrifugal pumps with
cast-iron base mounted on concrete base using elastomeric pads, elastomeric mounts
or restrained spring isolators; as indicated or selected by the Authority. Comply with
requirements for concrete base specified in Section 03 30 00 "Cast-in-Place Concrete."

1. Minimum Deflection: 1/4 inch or 1 inch; as indicated or selected by the Authority.

2. Install dowel rods to connect concrete base to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around the full perimeter of
concrete base.

3. For supported equipment, install epoxy-coated anchor bolts that extend through
concrete base and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to supported
equipment.

Install continuous-thread hanger rods and spring hangers with vertical-limit stop of size
required to support pump weight.

1. Comply with requirements for vibration isolation devices specified in Section 22
05 48 "Vibration Controls for Plumbing Piping and Equipment.” Fabricate
brackets or supports as required.

2. Comply with requirements for hangers and supports specified in Section 22 05
29 "Hangers and Supports for Plumbing Piping and Equipment.”

Install pressure switches in water supply piping.
Install thermostats in hot-water return piping.
Install timers at location shown or selected by the Authority.

Install time-delay relays in piping between water heaters and hot-water storage tanks.

CONNECTIONS

A.

Comply with requirements for piping specified in Section 22 11 16 "Domestic Water
Piping." Drawings indicate general arrangement of piping, fittings, and specialties.

Install piping adjacent to pumps to allow service and maintenance.

Connect domestic water piping to pumps. Install suction and discharge piping equal to
or greater than size of pump nozzles.

1. Install flexible connectors adjacent to pumps in suction and discharge piping of
the following pumps:

a. Horizontally mounted, in-line, separately coupled centrifugal pumps.
b. Horizontally mounted, in-line, close-coupled centrifugal pumps.
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C. Vertically mounted, in-line, close-coupled centrifugal pumps.
d. Comply with requirements for flexible connectors specified in Section 22
11 16 "Domestic Water Piping."

D. Install shutoff valve and strainer on suction side of each pump, and check, shutoff, and
throttling valves on discharge side of each pump. Install valves same size as connected
piping. Comply with requirements for valves specified in Section 22 05 23 “General-Duty
Valves in Plumbing Piping” and comply with requirements for strainers specified in
Section 22 11 16 "Domestic Water Piping."

1.

Install pressure gage at suction of each pump and pressure gage at discharge
of each pump. Install at integral pressure-gage tappings where provided or
install pressure-gage connectors in suction and discharge piping around pumps.
Comply with requirements for pressure gages and snubbers specified in
Section 22 05 19 "Meters and Gages for Plumbing Piping."

E. Connect pressure switches, thermostats, time-delay relays, and timers to pumps that
they control.

F. Interlock pump between water heater and hot-water storage tank with water heater
burner and time-delay relay.

3.4 IDENTIFICATION

A. Comply with requirements for identification specified in Section 22 05 53 "ldentification
for Plumbing Piping and Equipment" for identification of pumps.

35 STARTUP SERVICE
A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written
instructions.

2. Check piping connections for tightness.

3. Clean strainers on suction piping.

4, Set pressure switches, thermostats, timers and time-delay relays for automatic
starting and stopping operation of pumps.

5. Perform the following startup checks for each pump before starting:

a. Verify bearing lubrication.

b. Verify that pump is free to rotate by hand and that pump for handling hot
liquid is free to rotate with pump hot and cold. If pump is bound or drags,
do not operate until cause of trouble is determined and corrected.

C. Verify that pump is rotating in the correct direction.

6. Prime pump by opening suction valves and closing drains, and prepare pump
for operation.
7. Start motor.

Domestic Water Piping

22 11 23-9

CDOT Project No. D-1-209 State/Lake Loop Elevated Station



8. Open discharge valve slowly.
9. Adjust temperature settings on thermostats.

10. Adjust timer settings.

3.6 ADJUSTING
A. Adjust domestic water pumps to function smoothly, and lubricate as recommended by
manufacturer.
B. Adjust initial temperature set points.
C. Set field-adjustable switches and circuit-breaker trip ranges as indicated.
3.7 QUALITY CONTROL
A. All pumps and their installation to be according to the requirements of this section and

according to local governing codes. The type of pump and capacity to be as
recommended for the specific application.

B. The pumps shall be calibrated for proper operation. The pumps shall be tested by the
Contractor for proper installation and operation. Check the installation for leaks and
code compliance wiring. Pump shall be secure to avoid vibration during operation. Test
the pump for proper cycling, pressure capacity and other requirements.

C. Any pumps found to be improperly installed shall be adjusted as required. Any pumps
found to be malfunctioning to be replaced with a new pump at no cost to the Authority.

PART 4 - MEASUREMENT AND PAYMENT
401 MEASUREMENT
A. The work of DOMESTIC WATER PIPING PUMPS shall not be measured for payment.
4.02 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of DOMESTIC WATER PIPING PUMPS shall be included in the contract lump sum
price as shown in the Schedule of Prices for PLUMBING WORK.
4.03 PAY ITEM ACCOUNT NUMBER

A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 13 14
PLUMBING FOR UNDERGROUND DRAINAGE
PART 1 GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. The Contractor shall furnish all labor, material, equipment, and services necessary to furnish
and install Plumbing at the locations shown on the Drawings, as specified herein, or as
otherwise required.

B. The plumbing work includes but is not limited to the following:

Underground sewer pipe and pipe fittings.

Floor drains and cleanouts.

Connections to manholes, drains, sewers.
Adapters, gaskets and other accessories.
Excavation and backfilling.

Plumbing permits.

Testing.

All other required accessories and necessary work.
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C. Related Sections:

Section 22 05 00, Common Work Results For Plumbing

Section 22 05 17, Sleeves and Sleeve Seals for Plumbing Piping
Section 22 05 18, Escutcheons for Plumbing Piping

Section 22 13 16, Sanitary Waste and Vent Piping

Section 22 13 19, Sanitary Waste Piping Specialties

Section 22 13 20, Sanitary Drains

Section 22 13 29, Sanitary Sewerage Pumps

Section 22 14 26, Prefabricated Trench Drain System

Section 22 14 29, Sump Pumps

10. Section 31 20 00, Earth Moving

11. Section 31 20 10, Excavation, Trenching and Backfilling (Utilities).
12 Section 33 31 13, Sewer Main Pipe and Fiittings

CoNooarwON =

1.3 REFERENCES

A. General: The work shall comply with or exceed the referenced standards and codes. Any work
which cannot meet the referenced standards and codes shall be brought to the attention of the
Authority for his/her written approval before proceeding with the work.

B. Codes: The work shall comply with the following codes:
1. City of Chicago Plumbing Code
2. State of lllinois Plumbing Code
C. Standards: The work shall comply with the following standards.
Plumbing for Underground Drainage 22 13 141
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1. American Society of Mechanical Engineers (ASME)

a. ASME/ANSI Sec. 9 - Welding and Brazing Qualifications

b. ASME/ANSI B16.1 - Cast Iron Pipe Flanges and Flanged Fittings Class 25,
125, 250, and 800.

C. ASME/ANSI B16.3 - Galvanized Malleable Iron Threaded Fittings

d. ASME/ANSI B16.4 - Cast Iron Threaded Fittings Class 125 and 250

e. ASME/ANSI B16.18 - Cast Copper Alloy Solder-Joint Pressure Fittings

f. ASME/ANSI B16.12 - Cast Iron Threaded Drainage Fittings

g. ASME/ANSI B16.22 - Wrought Copper and Bronze Solder-Joint Pressure
Fittings

h. ASME/ANSI B16.26 - Cast Bronze Fittings for Flared Copper Tubes

i. ASME/ANSI B16.39 - Malleable Iron Threaded Pipe Unions

j- ASME/ANSI B31.9 - Building Service Piping

2. American Society of Testing and Materials (ASTM)

a. ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and
Seamless

b. ASTM A74 - Cast Iron Soil Pipe and Fittings

C. ASTM B88 - Seamless Copper Water Tube

d. ASTM B251 - Wrought Seamless Copper and Copper-Alloy Tube

D. Conflicts: In all cases where conflicts exist in standards or codes, the more stringent

requirement shall be followed. Where the Contract Documents are in excess of the referenced
codes and standards, the Contract Documents shall be followed. All conflicts shall be brought
to the attention of the Authority for his/her written approval before proceeding with the work in
question.

1.4 SUBMITTALS

A. The Contractor shall furnish shop drawings, product data and samples in accordance with the
requirements of Division One Section, Submittals, and as required below:

1. Shop Drawings of Piping layouts in plan drawn to a minimum scale of 1/8” = 1’-0”.

B. Product Data: Submit for Authority's review, manufacturer’s literature indicating product data,
specifications, catalog cuts, installation instructions and dimensions, materials, accessories,
performance information, electrical requirements and wiring diagrams, standards listing,
certification and guarantees for the following:

1. Piping and fittings.
2. Joints, gaskets and other materials.
3. Cleanouts.
4. Drains.
C. Test and Inspection Reports: Furnish within five (5) days of each test or inspection of any

piping segment, equipment device, or system. Include all relevant information concerning the
test or inspection, as provided in the format specified, including Contractor's Material and Test
Certificates for the following item:

1. Pressure Testing of Piping
D. The Contractor shall furnish operating instructions and maintenance

recommendations/requirements for the sump pump in accordance with the requirements of
Division One Section, Project Closeout.
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E. If required by the Authority, the Contractor shall submit on letterhead that all the floor drains
and cleanouts, including those for stations, bus turnaround bathrooms, etc. meet HS — 20 top
loading.

1.5 QUALITY ASSURANCE

A. General: All materials shall be clearly stamped or tagged as required by the referenced
standards. Any materials or workmanship which in the opinion of the Authority does not use the
referenced standards and codes shall be discarded and replaced at the Contractor's expense.

B. Authority's Review: No portion of any work shall commence until review of shop drawings or
submittals for that portion of work has been completed and returned to the Contractor. All work
shall be in accordance with and constructed from documents bearing the Authority's stamp of
review.

C. Manufacturer Qualifications: Subject to conformance with the requirements of the Contract
Documents, the Contractor shall furnish plumbing materials and equipment manufactured by a
company specializing in manufacturing the Products specified in this section with minimum five
(5) years documented experience.

D. Installer Qualifications: Subject to conformance with the requirements of the Contract
Documents, plumbing shall be installed by a company specializing in performing the work of
the Section with minimum five (5) years documented experience.

E. Regulator Requirements: City of Chicago Plumbing Code.

F. Code Ratings, labels or other data which are die-stamped or otherwise affixed to the surface of
the equipment shall be in visible location.

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Store products in manufacturer's original shipping containers. Do not stack containers or store
in such a manner that may cause damage.

B. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

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

1.7 PROJECT/SITE CONDITIONS

A. Verify that field measurements and elevations are as indicated.

B. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted
utilities to the Authority.

C. Verify locations of all existing utilities, manholes, and other site conditions. Coordinate
connections to and interruptions of existing utilities with the Authority and the respective utility
company.

1.8 SEQUENCING/SCHEDULING

A. The Contractor shall schedule and perform tasks required for furnishing and installing the

plumbing in conformance with the requirements of the accepted project schedule.
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Coordinate the size and location of concrete and other walls and other construction.
Coordinate the installation of pipe sleeves for foundation wall penetrations.

Coordinate the installation of plumbing in poured-in-place concrete slabs, provide for proper
drain elevations, and slope of slab to drains.

Coordinate the installation of sewer systems as necessary to interface floor drains and other
elements with drainage piping systems.

Coordinate the size, location and other requirements of the drains and other elements that is
to be connected to the building waste line.

Coordinate the requirements for the new sump pump including size and location of sump pump
pit and size and location of plumbing drain connection. Coordinate location of electrical outlet,
electrical requirements, grounding, ground fault, etc. as required.

PART 2 PRODUCTS

2.1 MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements, manufacturers offering
plumbing, piping, equipment and fixtures which may be incorporated in the work included, but
are not limited to, those listed herein:
2.2 PIPING SYSTEM MATERIALS
A. Pipe: ductile iron pipe shall conform to AWWA C151. Pipe shall be supplied in standard
lengths as much as possible. Provide minimum Class 350 for piping 12-inches and smaller in
diameter. All gaskets shall be Viton, and conform to AWWA C111 and Table 5-1 of AWWA M-
41. Acceptable ductile iron pipe manufactures include:
1. American Cast Iron Pipe Company
2. US Pipe and Foundry Company
3. Griffin Pip Products Company
B. Pipe Joints: restraint for push on joint pipe shall be positive locking ring “locked-type” joints
manufactured by the pipe and fitting manufacturer that utilize restrain independent of the joint
gasket. All restrained joint shall be fabricated of heavy section ductile iron castings. Bolts and
nuts shall be low carbon steel conforming to ASTM A193, Grade B7. Restraint for mechanical
joint fittings shall use retainer glands for restraining joint. Restraint push on joints shall be by
one of the following or an approved equal:
1. “Flex Ring (positive locking style)” by the American Cast Iron Pipe Company.
2. “TR Flex” by US Pipe and Foundry Company
3. “Snap Lok” by Griffin Pipe Products Company
C. All pipe and fittings shall be restrained.
D. Where mechanical joint fittings are used, Contractor shall use a retainer gland. The retainer
gland shall be EBAA Iron Megalug Series 1100, or approved equal.
E. Interior lining: all ductile iron pipe and fittings shall have ceramic epoxy interior lining.
Acceptable products and manufacturers include PROTECTO 401 Lining by Induron Coatings,
Inc. or NOVACOAT SP-200W by Superior Environmental Products, Inc.
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Exterior coating: All buried ductile iron pipe shall be installed with bituminous coating in
accordance with AWWA C151 and C110 respectively. All buried pipe shall be installed in
polyethylene encasement. Polyethylene encasement shall have a minimum thickness of 8 mils
and meet or exceed the minimum standard established by AWWA C105, current edition.
Acceptable manufacturers include North Town Company, AA thread and Seal Tape, Inc.,
Sigma Corp, or approved equal. Polyethylene encasement shall meet the minimum size
requirements per TABLE 3 of Section 2.15 of DIPRA’s Installation Guide for Ductile Iron Pipe.
Polyethylene seams, cuts, or tears shall be joined using 2-inch wide plastic adhesive tape such
as Calpico Vinyl, Polyken, U.P.C Tape, or approved equal. Duct tape will not be allowed.

Drainage piping specialties, cleanouts and drains:

Josam Mfg. Co.

Knight Division, Koch Engineering Co.
Smith (Jay R) Mfg. Co.

Wade, Div. of Tyler Corp.

Zurn Industries Inc., Hydromechanics Div.

Cast-Iron Waste Underground Pipe: ASTM A74, service weight, hub-and-spigot coated waste
pipe and fittings. Pipe shall be encased with 8 mil polyethylene sheeting installed in
accordance with ANSI/AWWA C105/A21.5.

1. Lead and Oakum Joints

23 DRAINAGE FITTINGS

A

General: Provide drainage fittings as indicated on the drawings and as hereinafter specified.
Connection sizes of drainage fittings shall be as indicated in the drawings.

Floor Drains: Floor drains are to be ASTM A112.21.1 M, round, cast iron body, and round
secured, cast-iron or ductile iron grate with vandal proof screws and integral cleanout. Drains
shall be top loaded, heavy duty rated HS-20. Include bottom outlet with no-hub connection of
sizes indicated on Drawings. Contractor shall connect the bottom outlet to the riser pipe in
accordance with the manufacturer’'s recommendations. Acceptable manufacturers and models
are as follows:

Jay R.Smith, Model 2510-B-U
Josam, Model 38040-VP-81-84
Zurn, Model Z730-VP-Y
Approved equal

Cleanouts: Provide cast bronze, taper threads, counter sunk type cleanout plugs where shown
on drawings and as required by Local Codes. Furnish access body assemblies for all
cleanouts located in floors. Cleanouts shall be top loaded, heavy duty rated for HS-20.

1. Cleanout Plugs: Cleanout Plugs shall be cast bronze taper thread countersunk type,
complying with ANSI B2.1.

2. Cleanouts - Threaded Seal - Unfinished Floors: Cleanouts with cast iron body and
frame, round adjustable scoriated cast iron or ductile iron top with non-tilt tractor cover
and vandal proof screws. Include bottom outlet with no-hub connections of sizes
indicated on Drawings. Contractor shall connect the bottom outlet to the riser pipe in
accordance with the manufacturer's recommendations. Acceptable manufacturers and
models are as follows:

Jay R. Smith, Model 4223S-M-U
Josam, Model 55004-22-Y-5-VP
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Zurn, Model Z1400-BP-VP
Approved equal.

PART 3 EXECUTION

3.1 GENERAL

A. Provide and install all piping, fittings, and accessories, as shown on the Contract Drawings, as
required by the referenced standards and codes and as specified for waste system.

B. All piping shall be arranged and aligned in accordance with reviewed Shop Drawings. Install all
piping straight and direct as possible, neatly spaced and running plumb and true.

C. Installation of piping shall be coordinated with other work. The Contractor shall carefully check
the architectural, mechanical, structural, electrical and civil drawings for conflicts and
interferences with his/her work.

3.2 EXAMINATION

A. Verify all dimensions by field measurements. Verify that all piping may be installed in
accordance with pertinent codes and regulations, the original design, and the referenced
standards.

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

C. Examine rough-in requirements for plumbing fixtures and other equipment have drain

connections to verify actual locations of piping connections prior to installation.

D. Examine walls, floors and pit for suitable conditions where piping and specialties are to be
installed.
E. Verify that trench cut is ready to receive the work and excavations, dimensions and elevations

are as indicated on Drawings. Trench to allow for minimum required cover for all piping.
F. Do not proceed until unsatisfactory conditions have been corrected.
3.3 GENERAL PIPING INSTALLATION

A. All ductile iron pipes, fittings and appurtenances shall be installed in accordance with the
requirements of AWWA C600 except as modified herein.

B. Full lengths of pipe shall be used wherever possible. Short lengths of pipe with couplings will
not be permitted.

C. All pipe shall be cut to exact measurement to be installed without forcing. After cutting, ends
shall be reamed and cleaned to eliminate foreign matter and burrs.

D. Cutting or other weakening of the building structure to facilitate piping installation will not be
permitted.
E. All pipe and fittings shall be marked by the manufacturer in accordance with the marking

sections of the standards to which reference is made or in accordance with the requirements of
MSS-S-5: Standard Marking System for Fittings, Flanges and Unions of the Manufacturers
Standardization Society of the Valve and Fittings Industry.
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F. Make all changes in size and direction of piping with manufactured fittings. Field fabricated
fittings will not be allowed.

G. Restrained joints shall be installed in accordance according to the pipe manufacturer’s
instructions.
H. Joints in threaded pipe installations shall be made tight without caulking or the use of lead or

paint, and no lubricant shall be used except flake graphite and cylinder oil paste; Dixon's
Compound or Key Paste, and the lubricant shall be applied to make threads only.

l. In screwed pipe installations, the use of short lengths of pipe and couplings shall not be
permitted. Piping between fittings shall be continuous wherever possible. If, however, the
distance between fittings exceeds the normal random length of pipe, and couplings shall be
used, they shall be heavy recessed couplings of the same material as the pipe to which they
are attached.

J. In screwed pipe installations, provide a union at each screwed valve, strainer, etc., and
elsewhere as indicated on the drawings or wherever required for proper servicing of
equipment, accessibility, etc.

K. The use of close or short screwed pipe nipples shall be avoided wherever possible; however, if
roughing-in dictates the use of close or short nipples, they shall be of pipe the same material
as adjoining pipe.

L. All piping subject to expansion and contraction, at the time of installation, shall be cold sprung
to allow in part for expansion.

M. In all cases where pipe connections are made to piping or any item of equipment of dissimilar
metal, provide the proper type of dielectric fitting; EPCO or Center Plastics insulated unions.

N. Polyethylene encasement shall be installed per ANSI/AWWA C105/A21.5, Method ‘A’ in
accordance with Section 2.15 of DIPRA’s installation Guide for Ductile Iron Pipe. All seams in
the polyethylene encasement shall be sealed completely with approved 2-inch wide plastic
adhesive tape. Extreme care shall be taken to ensure that all reps or tears in the polyethylene
encasement are properly repaired with additional tape and film as described in ANSI/AWWA
C105/A21.5.

3.4 CONNECTIONS TO STRUCTURES

A. Whenever a pipe 3-inches in diameter or larger passes from concrete to earth horizontally, two
flexible joints spaced from 2 to 4-inches apart (depending on pipe size) shall be installed, within
2-feet of the exterior face of the wall, whether or not shown on the Drawings.

B. Piping underneath structures or aprons located inside the canopy of the Bus Fueling Facility
shall be concrete encased.

3.5 EXCAVATION AND BACKEFILL
A. Excavation:

1. Pipe trench excavation: The width of the trench at and below the top of the pipe shall
be the outside diameter of the pipe plus 18 inches, unless otherwise indicated. The
width above the level may be as wide as necessary for proper performance of the
work. The bottom of the trenches shall be accurately graded to provide continuous
uniform bearing and support. Bell holes and depressions for joints shall be carefully
dug to be no larger than necessary. Over-excavation of the trench bottom shall be
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brought back to grade with pit run gravel or clean concrete sand compacted with 4 inch
layers, or with concrete.

Underground work shall not be covered until it has been inspected, tested and
approved.

B. Bedding and Backfill:

1.

5.

All trenches shall be backfilled, from the trench bottom to a point at least 12 inches
above the top of the pipe, with fine aggregate trench bedding gradation as follows:

100% passing the 1" sieve

65-100% passing the No. 4 sieve
40-90% passing the No. 10 sieve
30-80% passing the No. 16 sieve
10-50% passing the No. 50 sieve
0-30% passing the No. 100 sieve
0-10% passing the No. 200 sieve

Depth of pipe bedding shall be a minimum of 6 inches below pipe.

The remainder of the trench shall be filled with limestone screenings or clean sand,
placed in 6 inch lifts and compacted by mechanical tampers or vibratory compactors,
completely filling the trenches to the bottom of the slab grade or sub-grade.

Backfilling around appurtenances shall be as specified for backfilling of pipe trenches
above the pipe.

If the material found at the elevations specified are unstable and not suitable or in case
it is found desirable or necessary to go an additional depth, the Contractor shall
provide 6" deep stabilization stone below pipe bedding. The stabilization stone shall be
crushed stone and have CA-1 gradation conforming to ARTICLE 704 of the lllinois
Department of Transportation Standard Specifications.

All material and backfill operations shall be subjected to testing.

C. Removal of Water:

1.

2.

The elevation of the groundwater shall be maintained to a minimum depth of 12 inches
below the bottom of the excavation until the trench is backfilled to finished grade.

At all times during the excavation period and until its completion and acceptance at
final inspection, ample means and equipment shall be provided with which to remove
promptly and dispose of properly all waste entering any excavation or other parts of
work. The excavation shall be kept dry.

Water pumped or drained from the work hereunder shall be disposed of in a suitable
manner without damage to adjacent areas, to other work under construction or to
pavements. Water shall not be discharged without adequate protection of the surface
at the point of discharge.

Any and all damages caused by dewatering the work shall be promptly repaired by the
Contractor.

D. Contaminated water shall be disposed of properly by the Contractor and according to all
applicable regulations. Submit procedures to the Authority for approval.

3.6 UNDERGROUND PIPE INSTALLATION

A. General: Underground sanitary, storm and vent piping within the structure line and to a line 5
feet outside the structure line for connection to the underground exterior sewer system, shall
be laid at a pitch not less than 1/4" per foot. All changes in direction of piping shall proceed up-
grade with the spigot ends of bell-and-spigot pipe pointing in the direction of flow. Each pipe
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3.7

3.8

3.9

shall be laid true to line and grade an in such a manner as to form a close concentric joint with
the adjoining pipe and to prevent sudden offsets in the flow line.

Bell-and-Spigot Lead Joints: Bell-and-spigot joints shall be made by ramming rings of rope
oakum into the bell to fill same within 1" of the top of bell. The bell shall then be poured full
with molten lead and the lead caulked watertight and airtight flush with top of the bells.

SEWER CONNECTIONS

A

Where a storm sewer connection is to be made to the proposed underground exterior sewer
system, a Y branch fitting shall be installed at the junction.

Where a connection is to be made to an existing sewer manhole structure, at a location where
no factory-made junction exists, a circular opening shall be made in the existing manhole
structure as close as possible to the outside diameter of the proposed sewer, and a concrete
collar shall be constructed around the sewer pipe connection placed in the opening.

Sewer connections shall be performed as shown on the Drawings. New sewer main shall not
protrude inside the manholes more than 2”. Any deficiencies found during this inspection
process shall be corrected at the Contractor’s expense.

LOCATION OF OPERATION AND MAINTENANCE SYSTEM COMPONENTS

A

System components which require observation, operation or maintenance - such as cleanouts,
etc. - to be located whenever possible so as to be readily accessible.

FIELD QUALITY CONTROL

A

B.

Inspections:

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

2. During the progress of the installation, notify the plumbing official having jurisdiction, at
least 24 hours prior to the time such inspection shall be made. Perform tests specified
by the City of Chicago Building Code 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 plumbing code.

3. Reinspection: Whenever the plumbing official finds that the piping system will not pass
the test or inspection, make the required corrections and arrange for reinspection by
the plumbing official.

4. Reports: Prepare inspection reports, signed by the plumbing official.

Test drainage system as follows:

1. Test for leaks and defects all drainage and vent piping systems. 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 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.

3. Rough Plumbing Test Procedure: Except for outside leaders, test the piping of
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plumbing drainage and venting systems upon completion of the rough piping
installation. 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.

5. Repair all leaks and defects using new materials and retest system or portion thereof
until satisfactory results are obtained.
6. Prepare reports for all tests and required corrective action.

3.10 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.
3.11  CLEANING

A. At the conclusion of the Work, thoroughly clean all of the pipe by flushing with water or other
means to remove all dirt, stones, pieces of wood, or other material which may have entered
during the construction period. All debris shall be removed from the pipeline. The lowest
segment outlet shall be slushed last to assure debris removal.

B. After the pipe has been cleaned and if the groundwater level is above the pipe or water in the
pipe trench is above the pipe following a heavy rain, the Authority will examine the pipe for
leaks. If defective pipes, fittings or joints are discovered at this time, they shall be repaired or
replaced by the Contractor.

3.172 CORROSION CONTROL

A. All metallic piping passing from within the structure into the ground shall be fitted with two
stage dielectric isolation couplings to prevent possible stray currents.

PART 4 - MEASUREMENT AND PAYMENT
4.01  MEASUREMENT

A. The work of PLUMBING FOR UNDERGROUND DRAINAGE shall not be measured for
payment.

402 PAYMENT
A. No separate payment shall be made for the work covered in this section. Payment for the
Work of PLUMBING FOR UNDERGROUND DRAINAGE shall be included in the contract lump
sum price as shown in the Schedule of Prices for PLUMBING WORK.
4.03 PAY ITEM ACCOUNT NUMBER
A. Plumbing work: 220000.

END OF SECTION
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SECTION 22 13 16

SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes:

Hub-and-spigot, cast-iron soil pipe and fittings.
Hubless, cast-iron soil pipe and fittings.
Galvanized-steel pipe and fittings.
Stainless-steel drainage pipe and fittings.
Ductile-iron pipe and fittings.

Copper tube and fittings.

Specialty pipe fittings.

Encasement for underground metal piping.

N~ WN -

B. Related Requirements:

Section 22 05 00, Common Work Results for Plumbing

Section 22 05 17, Sleeves and Sleeve Seals for Plumbing Piping
Section 22 05 18, Escutcheons for Plumbing Piping

Section 22 05 19, Meters and Gages for Plumbing Piping

Section 22 05 23, General-Duty Valves for Plumbing Piping
Section 22 05 29, Hangers and Supports for Plumbing Piping and Equipment
Section 22 05 33, Heat Tracing for Plumbing Piping

Section 22 05 53, Identification for Plumbing Piping and Equipment
Section 22 07 00, Pipe Insulation

10. Section 22 11 16, Domestic Water Piping

11. Section 22 13 19, Sanitary Waste Piping Specialties

12. Section 22 13 20, Sanitary Drains

13. Section 22 13 29, Sanitary Sewerage Pumps

14. Section 22 40 00, Plumbing Fixtures

CoNOGO AWM~

1.3 SUBMITTALS
A. Product Data: For each type of product.

B. Shop Drawings: Include plans, elevations, sections, and details for drainage and vent
piping system.

1. Show layout and locations of sanitary waste and vent system. Indicate locations
and access to cleanouts. Indicate hangers for securing and supporting piping.
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1.4

PART 2 - PRODUCTS

Shop Drawings of piping floor layouts in plan drawn to a minimum scale of 1/8" =
1" -0".

Drainage Plumbing Diagrams showing pipe sizes, provision for expansion,
cleanouts, etc.

Contractor to submit utility plans for all levels of the facility for coordination of all
utility runs and chases. The utility plans to show the layout and location
horizontally and vertically of all utilities including sanitary waste and vent piping,
water pipes, other pipes, ductwork and equipment.

a. The utility plans to also show all obstructions, structural and building
elements, walls and other fixed elements.

b. Purpose of the utility plans are to indicate the relationship and
coordination of the utilities to the fixed building elements and to other
utilities; indicate clearances; determine location and extent of
obstructions and indicate potential interferences. The utility plans to
show required clearances and spaces for maintenance of the utilities and
access to valves, shutoffs, controls, cleanouts and other equipment. The
drawings to show utility chases for pipes and other utilities; their layout
and accessibility.

c. Utility plans to indicate for the sanitary waste and vent piping: pipe sizes,
type of pipe, cleanouts, connections, provision for expansion and other
related items.

d. Itis the Contractor’s responsibility to obtain input from other trades to
develop the utility layouts; coordinate their work to avoid conflicts and
interferences as well as facilitate an orderly installation of all the work.

C. Field quality-control reports.

FIELD CONDITIONS

A.

Interruption of Existing Sanitary Waste Service: Do not interrupt service to Authority’s
facilities or others unless permitted under the following conditions and then only after
arranging to provide temporary service according to requirements indicated:

1.

2.

Notify the Authority no fewer than two days in advance of proposed interruption
of sanitary waste service.

Do not proceed with interruption of sanitary waste service without Authority’s
written permission.

2.1 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.
2. Waste, Force-Main Piping: 100 psig, unless a higher pressure is indicated .
2.2 PIPING MATERIALS
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A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
23 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 74, Extra Heavy class.
B. Gaskets: ASTM C 564, rubber.

C. Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

2.4 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A. Pipe and Fittings: ASTM A 888 or CISPI 301.

B. Single-Stack Aerator Fittings: ASME B16.45, hubless, cast-iron aerator and deaerator
drainage fittings.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Conine Manufacturing Co., Inc.
b. SE Sovent.
c. Approved equal.

C. CISPI, Hubless-Piping Couplings:
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. ANACO-Husky.

b. Charlotte Pipe and Foundry Company.
C. Dallas Specialty & Mfg. Co.

d. Fernco Inc.

e. Josam Company.

f. Matco-Norca.

g. MIFAB, Inc.

h. Mission Rubber Company, LLC; a division of MCP Industries.
i. NewAge Casting.

j- Stant.

K. Tyler Pipe; a subsidiary of McWane Inc.
l. Approved equal.

2. Standards: ASTM C 1277 and CISPI 310.

3. Description: Stainless-steel corrugated shield with stainless-steel bands and
tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe
stop.
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D. Heavy-Duty, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. ANACO-Husky.
b. Charlotte Pipe and Foundry Company.
C. Clamp-All Corp.
d. Dallas Specialty & Mfg. Co.
e. MIFAB, Inc.
f. Mission Rubber Company, LLC; a division of MCP Industries.
g. NewAge Casting.
h. Stant.
i. Tyler Pipe; a subsidiary of McWane Inc.
j- Approved equal.
2. Standards: ASTM C 1277 and ASTM C 1540.
3. Description: Stainless-steel shield with stainless-steel bands and tightening

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.
E. Cast-Iron, Hubless-Piping Couplings:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

a. Charlotte Pipe and Foundry Company.
b. MG Piping Products Company.
c. Approved equal.
2. Standard: ASTM C 1277.
3. Description: Two-piece ASTM A 48, cast-iron housing; stainless-steel bolts and

nuts; and ASTM C 564, rubber sleeve with integral, center pipe stop.

2.5 GALVANIZED-STEEL PIPE AND FITTINGS

A Galvanized-Steel Pipe: ASTM A 53, Type E, Standard Weight class. Include square-cut-
grooved or threaded ends matching joining method.

B. Cast-Iron Drainage Fittings: ASME B16.12, threaded.

C. Steel Pipe Pressure Fittings:

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

2. Malleable-lron Unions: ASME B16.39; Class 150; hexagonal-stock body with
ball-and-socket, metal-to-metal, bronze seating surface; and female threaded
ends.
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3. Galvanized-Gray-Iron, Threaded Fittings: ASME B16.4, Class 125, standard
pattern.

D. Cast-lron Flanges: ASME B16.1, Class 125.

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-
free, 1/8-inch maximum thickness unless thickness or specific material is
indicated.

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

E. Grooved-Joint, Galvanized-Steel-Pipe Appurtenances:
1. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Anvil International.

Grinnell Mechanical Products.
Shurjoint Piping Products USA Inc.
Smith-Cooper International.
Victaulic Company.

Approved equal.

~Po0OT®

2. Galvanized, Grooved-End Fittings for Galvanized-Steel Piping: ASTM A 536
ductile-iron castings, ASTM A 47 malleable-iron castings, ASTM A 234 forged
steel fittings, or ASTM A 106 steel pipes with dimensions matching ASTM A 53
steel pipe, and complying with AWWA C606 for grooved ends.

3. Grooved Mechanical Couplings for Galvanized-Steel Piping: ASTM F 1476,
Type I. Include ferrous housing sections with continuous curved keys; EPDM-
rubber gasket suitable for hot and cold water; and bolts and nuts.

2.6 STAINLESS-STEEL DRAINAGE PIPE AND FITTINGS

A Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

1. BLUCHER; A Watts brand.
2. Josam Company.
3. Approved equal.

B. Description: Comply with requirements of ASME A112.3.1, drainage pattern.

C. Material: Type 316L stainless steel.

D. Pipe Construction: Seamless.

E. Internal Sealing Rings: EPDM, marked or color coded for the application.

F. Joints: Single or double, socket and spigot ends.

2.7 DUCTILE-IRON PIPE AND FITTINGS
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Ductile-Iron, Mechanical-Joint Piping:

1. Ductile-lron Pipe: AWWA C151/A21.51, with mechanical-joint bell and plain
spigot ends unless grooved or flanged ends are indicated.

2. Ductile-Iron Fittings: AWWA C110/A21.10, mechanical-joint, ductile- or gray-iron
standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.

3. Glands, Gaskets, and Bolts: AWWA C111/A21.11, ductile- or gray-iron glands,

rubber gaskets, and steel bolts.

Ductile-Iron, Push-on-Joint Piping:

1. Ductile-Iron Pipe: AWWA C151/A21.51, with push-on-joint bell and plain spigot
ends unless grooved or flanged ends are indicated.

2. Ductile-Iron Fittings: AWWA C110/A21.10, push-on-joint, ductile- or gray-iron
standard pattern or AWWA C153/A21.53, ductile-iron compact pattern.

3. Gaskets: AWWA C111/A21.11, rubber.

Ductile-lron, Grooved-Joint Piping: AWWA C151/A21.51, with round-cut-grooved ends
according to AWWA C606.

Ductile-Iron, Grooved-End Pipe Appurtenances:

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to the following:

Anvil International.

Shurjoint Piping Products USA Inc.
Smith-Cooper International.

Star Pipe Products.

Victaulic Company.

Approved equal.

~PQooOT®

2. Grooved-End, Ductile-Iron Fittings: ASTM A 536 ductile-iron castings, with
dimensions matching AWWA C110/A 21.10 ductile-iron pipe or
AWWA C153/A 21.53 ductile-iron fittings, and complying with AWWA C606 for
grooved ends.

3. Grooved Mechanical Couplings for Ductile-Iron Pipe: ASTM F 1476, Type I.
Include ferrous housing sections with continuous curved keys; EPDM-rubber
center-leg gasket suitable for hot and cold water; and bolts and nuts.

2.8 COPPER TUBE AND FITTINGS

A. Copper Type DWV Tube: ASTM B 306, drainage tube, drawn temper.
B. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought copper,
solder-joint fittings.
C. Hard Copper Tube: ASTM B 88, Type L and Type M, water tube, drawn temper.
D. Soft Copper Tube: ASTM B 88, Type L, water tube, annealed temper.
E. Copper Pressure Fittings:
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1. Copper Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-
copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.

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

F. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-
free, 1/8-inch maximum thickness unless thickness or specific material is
indicated.

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

G. Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.

2.9 SPECIALTY PIPE FITTINGS

A. Transition Couplings:
1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified
piping system fitting.
2. Unshielded, Nonpressure Transition Couplings:
a. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1) Dallas Specialty & Mfg. Co.

2) Fernco Inc.

3) Froet Industries LLC.

4) Mission Rubber Company, LLC; a division of MCP Industries.
5) Plastic Oddities.

6) Approved equal.

b. Standard: ASTM C 1173.

C. Description: Elastomeric, sleeve-type, reducing or transition pattern.
Include shear ring and corrosion-resistant-metal tension band and
tightening mechanism on each end.

d. End Connections: Same size as and compatible with pipes to be joined.

e. Sleeve Materials:

1) For Cast-Iron Soil Pipes: ASTM C 564, rubber.
2) For Dissimilar Pipes: ASTM D 5926, PVC or other material
compatible with pipe materials being joined.
3. Shielded, Nonpressure Transition Couplings:
a. Manufacturers: Subject to compliance with requirements, available

Sanitary Waste and Vent Piping
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include, but are not limited to the following:

1) Cascade Waterworks Mfg. Co.
2) Mission Rubber Company, LLC; a division of MCP Industries.
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b. Standard: ASTM C 1460.

C. Description: Elastomeric or rubber sleeve with full-length, corrosion-
resistant outer shield and corrosion-resistant-metal tension band and
tightening mechanism on each end.

d. End Connections: Same size as and compatible with pipes to be joined.
4., Pressure Transition Couplings:
a. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1) Apollo Flow Controls; Conbraco Industries, Inc.
2) Cascade Waterworks Mfg. Co.
3) Dresser, Inc.
4) EBAA Iron, Inc.
5) Ford Meter Box Company, Inc. (The).
6) Jay R. Smith Mfg. Co.
7) JCM Industries, Inc.
8) Romac Industries, Inc.
9) Viking Johnson.
10) Approved equal.
b. Standard: AWWA C219.
C. Description: Metal, sleeve-type same size as, with pressure rating at
least equal to, and ends compatible with, pipes to be joined.
d. Center-Sleeve Material: Stainless steel.
e. Gasket Material: Natural or synthetic rubber.
f. Metal Component Finish: Corrosion-resistant coating or material.
B. Dielectric Fittings:
1. Dielectric Unions:
a. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

A.Y. McDonald Mfg. Co.
Capitol Manufacturing Company.
Central Plastics Company.
HART Industrial Unions, LLC.
Jomar Valve.
Matco-Norca.
WATTS.
Wilkins.
Zurn Industries, LLC.

) Approved equal.
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b. Description:

1) Standard: ASSE 1079.
2) Pressure Rating: 150 psig, or as indicated otherwise.
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3) End Connections: Solder-joint copper alloy and threaded ferrous.
2. Dielectric Flanges:
a. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1) Capitol Manufacturing Company.
2) Central Plastics Company.
3) Matco-Norca.
4) WATTS.
5) Wilkins.
6) Zurn Industries, LLC.
7) Approved equal.
b. Description:
1) Standard: ASSE 1079.
2) Factory-fabricated, bolted, companion-flange assembly.
3) Pressure Rating: 150 psig, or as indicated otherwise.
4) End Connections: Solder-joint copper alloy and threaded ferrous;
threaded solder-joint copper alloy and threaded ferrous.
3. Dielectric-Flange Insulating Kits:
a. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

1) Advance Products & Systems, Inc.
2) Calpico, Inc.
3) Central Plastics Company.
4) Pipeline Seal and Insulator, Inc.
5) Approved equal.

b. Description:
1) Nonconducting materials for field assembly of companion

flanges.
2) Pressure Rating: 150 psig, or as indicated otherwise.
3) Gasket: Neoprene or phenolic.
4) Bolt Sleeves: Phenolic or polyethylene.
5) Washers: Phenolic with steel backing washers.
4. Dielectric Nipples:
a. Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work
include, but are not limited to the following:

Elster Perfection Corporation.
Grinnell Mechanical Products.
Josam Company.
Matco-Norca.

o=
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5) Precision Plumbing Products.
6) Victaulic Company.
7) Approved equal.

b. Description:

1) Standard: IAPMO PS 66.

2) Electroplated steel nipple.

3) Pressure Rating: 300 psig at 225 deg F or as otherwise
indicated.

4) End Connections: Male threaded or grooved.

5) Lining: Inert and noncorrosive, propylene.

210 ENCASEMENT FOR UNDERGROUND METAL PIPING

A.

B.

Standard: ASTM A 674 or AWWA C105/A 21.5.

Material: Linear low-density polyethylene film of 0.008-inch or high-density, cross-
laminated polyethylene film of 0.004-inch minimum thickness.

Form: Sheet or tube.

Color: Black or natural, as selected by the Authority.

PART 3 - EXECUTION

3.1 GENERAL

A.

Provide and install all piping, fittings, equipment, fixtures, and accessories, as shown on
the Contract Drawings, as required by the referenced standards and codes, as recom-
mended by the manufacturer, and as specified for hot and cold water supply systems.

All piping shall be arranged and aligned in accordance with reviewed Shop Drawings. In-
stall all piping straight and direct as possible, neatly spaced with risers and drops running
plumb and true.

Installation of piping shall be coordinated with other work. The Contractor shall carefully
check the architectural, mechanical, structural, electrical and civil drawings for conflicts
and interferences with his/her work.

3.2 EXAMINATION

A. Verify all dimensions by field measurements. Verify that all piping may be installed in ac-
accordance with pertinent codes and regulations, the original design, and the referenced
standards.

B. Examine rough-in requirements for plumbing fixtures and other equipment have water
connections to verify actual locations of piping connections prior to installation.

C. Examine walls, floors, roof, and plumbing chases for suitable conditions where piping and
specialties are to be installed.
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Do not proceed until unsatisfactory conditions have been corrected.

3.3 EARTH MOVING
Comply with requirements for excavating, trenching, and backfilling specified in
Section 31 20 00 "Earth Moving."
3.4 GENERAL PIPING INSTALLATION
Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Layout of piping shall follow drawings, utility plans and if applicable,
approved shop drawings.
1. Indicated locations and arrangements were used to size pipe and calculate
friction loss, expansion, pump sizing, and other design considerations.
2. Install piping as indicated unless deviations to layout are approved on
coordination drawings.
Install piping in concealed locations 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.
Install piping to permit valve servicing.
Install piping at indicated slopes.
Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.
Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends.
1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if
change in direction of flow is from horizontal to vertical.
2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed
back to back or side by side with common drain pipe.
a. Straight tees, elbows, and crosses may be used on vent lines.
3. Do not change direction of flow more than 90 degrees.
4. Use proper size of standard increasers and reducers if pipes of different sizes
are connected.
a. Reducing size of waste piping in direction of flow is prohibited.
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K. Lay buried building waste piping beginning at low point of each system.

1. Install true to grades and alignment indicated, with unbroken continuity of invert.
Place hub ends of piping upstream.
2. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements.
3. Maintain swab in piping and pull past each joint as completed.
L. Install soil and waste and vent piping at the following minimum slopes unless otherwise
indicated:
1. Revise three subparagraphs below as required by authorities having jurisdiction.
2. Building Sanitary Waste: 2 percent downward in direction of flow for piping
NPS 3 and smaller; 2 percent downward in direction of flow for piping NPS 4 and
larger.
3. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow.
4. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.
M. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings

Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Install encasement on underground piping according to ASTM A 674 or
AWWA C105/A 21.5.

N. Install steel piping according to applicable plumbing code.
O. Install stainless-steel piping according to ASME A112.3.1 and applicable plumbing code.
P. Install aboveground copper tubing according to CDA's "Copper Tube Handbook."
Q. Install engineered soil and waste and vent piping systems as follows:
1. Combination Waste and Vent: Comply with standards of authorities having
jurisdiction.
2. Hubless, Single-Stack Drainage System: Comply with ASME B16.45 and

hubless, single-stack aerator fitting manufacturer's written installation
instructions.

3. Reduced-Size Venting: Comply with standards of authorities having jurisdiction.
R. Install underground, ductile-iron, force-main piping according to AWWA C600.
1. Install buried piping inside building between wall and floor penetrations and
connection to sanitary sewer piping outside building with restrained joints.
2. Anchor pipe to wall or floor. Install thrust-block supports at vertical and horizontal
offsets.
3. Install encasement on piping according to ASTM A 674 or AWWA C105/A 21.5.
4. Install underground, copper, force-main tubing according to CDA's "Copper Tube
Handbook."
5. Install encasement on piping according to ASTM A 674 or AWWA C105/A 21.5.
S. Install force mains at elevations indicated.
T. Plumbing Specialties:
1. Install backwater valves in sanitary waster gravity-flow piping.
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AA.

BB.

CC.

a. Comply with requirements for backwater valves specified in Section 22
13 19 "Sanitary Waste Piping Specialties."

2. Install cleanouts at grade and extend to where building sanitary drains connect to
building sanitary sewers in sanitary waste gravity-flow piping.

a. Install cleanout fitting with closure plug inside the building in sanitary
drainage force-main piping.
b. Comply with requirements for cleanouts specified in Section 22 13 19

"Sanitary Waste Piping Specialties.”
3. Install drains in sanitary waste gravity-flow piping.

a. Comply with requirements for drains specified in Section 22 13 19
"Sanitary Waste Piping Specialties."

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Install sleeves for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for sleeves specified in Section 22 05 17 "Sleeves and
Sleeve Seals for Plumbing Piping.

Install sleeve seals for piping penetrations of concrete walls and slabs.

1. Comply with requirements for sleeve seals specified in Section 22 05 17
"Sleeves and Sleeve Seals for Plumbing Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors.

1. Comply with requirements for escutcheons specified in Section 22 05 18
"Escutcheons for Plumbing Piping.

Make all changes in size and direction of piping with manufactured fittings. Field
fabricated fittings will not be allowed.

Wherever two or more pipes are to be installed in parallel, or parallel to the piping of
other trades, the piping shall be installed with sufficient space between pipes to allow for
the proper application of pipe covering, painting and/or servicing.

In no case shall any pipe be installed where it is supported on, or suspended from,
another pipe or the piping of other trades.

All piping subject to expansion and contraction, at the time of installation, shall be cold
sprung to allow in part for expansion.

In all cases where pipe connections are made to piping or any item of equipment of
dissimilar metal, provide the proper type of dielectric fitting; EPCO or Center Plastics
insulated unions.

3.3 UNDERGROUND PIPE INSTALLATION

A. General: Underground sanitary, waste and vent piping within the structure line and to a
line 5 feet outside the structure line for connection to the underground exterior sewer
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system, shall be laid at a pitch not less than 1/8" per foot. All changes in direction of
piping shall proceed up-grade with the spigot ends of bell-and-spigot pipe pointing in the
direction of flow. Each pipe shall be laid true to line and grade an in such a manner as to
form a close concentric joint with the adjoining pipe and to prevent sudden offsets in the
flow line.

Bell-and-Spigot Lead Joints: Bell-and-spigot joints shall be made by ramming rings of
rope oakum into the bell to fill same within 1" of the top of bell. The bell shall then be
poured full with molten lead and the lead caulked watertight and airtight flush with top of
the bells.

3.4 INTERIOR SUSPENDED PIPE INSTALLATION

A.

Horizontal drain runs shall be installed at a pitch not less than 1/8" to the foot, shall be
suspended with hangers. All changes in direction of suspended soil and waste piping
shall be made with long-sweep drainage fittings. All offsets shall be made with 45°
fittings, except as otherwise noted. Due allowance for expansion shall be made in all
lines.

Traps shall be furnished and installed to connect each fixture or piece of equipment not
having a trap or seal as an integral part of same into sewer system. They shall conform
to the following patterns and materials:

1. Recessed threaded cast iron drainage traps, where shown or required, shall be
installed when connections are made in steel pipe.

2. Bell-and-spigot cast iron drainage traps shall be installed when connection are
made in bell-and-spigot pipe.

3. All exposed traps for fixtures shall be cast-brass, chrome-plated.

4., All traps installed in accessible positions shall be fitted with cleanout plugs or with
other acceptable means of cleaning.

Vent piping shall run parallel to the drainage systems, venting all traps on fixtures, and
connecting to the main stacks, which shall be extended through the roofs. Extra-heavy
cast iron increasers shall be installed on the top of each soil and vent stack before the
same passes through the roof. These increasers shall be one pipe size larger than the
soil and vent stacks, with no roof increaser smaller than 4". Soil and vent stacks shall
extend at least 12" square, extended up and 3" down into tops of increasers. All
horizontal vent pipes shall be grade up to meet the requirements of local and State
codes.

Provide cleanouts at each 90° change of direction in suspended horizontal soil or waste
pipe, 50' intervals in straight runs, at the base of each downspout and stack, in all P-traps
not installed in ground, and at such other points as may be necessary for proper
cleaning. Provide flashing flange with each cleanout and a clamping device where
cleanouts pass through a waterproof membrane.

3.5 JOINT CONSTRUCTION

A. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for compression joints.
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Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's "Cast
Iron Soil Pipe and Fittings Handbook" for lead-and-oakum calked joints.

Join hubless, cast-iron soil piping according to CISPI1 310 and CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for hubless-piping coupling joints.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
1. Cut threads full and clean using sharp dies.

2. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings
and valves as follows:

a. Apply appropriate tape or thread compound to external pipe threads
unless dry seal threading is specified.

b. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged.

C. Do not use pipe sections that have cracked or open welds.

Join stainless-steel pipe and fittings with gaskets according to ASME A112.3.1.

Join copper tube and fittings with soldered joints according to ASTM B 828. Use
ASTM B 813, water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

Grooved Joints: Cut groove ends of pipe according to AWWA C606. Lubricate and install
gasket over ends of pipes or pipe and fitting. Install coupling housing sections, over
gasket, with keys seated in piping grooves. Install and tighten housing bolts.

Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and
thickness. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.
Torque bolts in cross pattern.

3.6 SPECIALTY PIPE FITTING INSTALLATION

A. Transition Couplings:
1. Install transition couplings at joints of piping with small differences in ODs.
2. In Waste Drainage Piping: Unshielded or Shielded, non-pressure transition
couplings.
3. In Aboveground Force Main Piping: Fitting-type transition couplings.
4., In Underground Force Main Piping:
a. NPS 1-1/2 and Smaller: Fitting-type transition couplings.
b. NPS 2 and Larger: Pressure transition couplings.
B. Dielectric Fittings:
1. Install dielectric fittings in piping at connections of dissimilar metal piping and
tubing.
2. Dielectric Fittings for NPS 2 and Smaller: Use dielectric nipples or unions.
3. Dielectric Fittings for NPS 2-1/2 to NPS 4: Use dielectric flanges, flange kits or
nipples.
4. Dielectric Fittings for NPS 5 and Larger: Use dielectric flange Kits.
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3.7 VALVE INSTALLATION

A.

Comply with requirements in Section 22 05 23.12 "Ball Valves for Plumbing Piping,"
Section 22 05 23.13 "Butterfly Valves for Plumbing Piping," Section 22 05 23.14 "Check
Valves for Plumbing Piping,” and Section 22 05 23.15 "Gate Valves for Plumbing Piping
for general-duty valve installation requirements.

Shutoff Valves:

1. Install shutoff valve on each sewage pump discharge.
2. Install gate or full-port ball valve for piping NPS 2 and smaller.
3. Install gate valve for piping NPS 2-1/2 and larger.

Check Valves: Install swing check valve, between pump and shutoff valve, on each
sewage pump discharge.

Backwater Valves: Install backwater valves in piping subject to backflow.

1. Horizontal Piping: Horizontal backwater valves, closed type unless otherwise
indicated.

2. Floor Drains: Drain outlet backwater valves unless drain has integral backwater
valve.

3. Install backwater valves in accessible locations.

4., Comply with requirements for backwater valve specified in Section 22 13 19

"Sanitary Waste Piping Specialties.”

3.8 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for seismic-restraint devices specified in Section 22 05 48
"Vibration and Seismic Controls for Plumbing Piping and Equipment.”
B. Comply with requirements for pipe hanger and support devices and installation specified
in Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment.”
1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive
environments.
2. Install stainless-steel pipe hangers for horizontal piping in corrosive
environments.
3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive
environments.
4, Install stainless-steel pipe support clamps for vertical piping in corrosive
environments.
5. Vertical Piping: MSS Type 8 or Type 42, clamps.
6. Install individual, straight, horizontal piping runs:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44,
pipe rolls. Support pipe rolls on trapeze.
8. Base of Vertical Piping: MSS Type 52, spring hangers.
C. Support horizontal piping and tubing within 12 inches of each fitting, valve, and coupling.
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D. Support vertical piping and tubing at base and at each floor.

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum
rods.
F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and

minimum rod diameters:

NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.

NPS 3: 60 inches with 1/2-inch rod.

NPS 4 and NPS 5: 60 inches with 5/8-inch rod.

NPS 6 and NPS 8: 60 inches with 3/4-inch rod.

NPS 10 and NPS 12: 60 inches with 7/8-inch rod.

Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is
limited to 60 inches.

ogkwLN =

G. Install supports for vertical cast-iron soil piping every 15 feet.

H. Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/4: 84 inches with 3/8-inch rod.

NPS 1-1/2: 108 inches with 3/8-inch rod.

NPS 2: 10 feet with 3/8-inch rod.

NPS 2-1/2: 11 feet with 1/2-inch rod.

NPS 3: 12 feet with 1/2-inch rod.

NPS 4 and NPS 5: 12 feet with 5/8-inch rod.
NPS 6 and NPS 8: 12 feet with 3/4-inch rod.
NPS 10 and NPS 12: 12 feet with 7/8-inch rod.
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l. Install supports for vertical steel piping every 15 feet.

J. Install hangers for stainless-steel piping with the following maximum horizontal spacing
and minimum rod diameters:

1. NPS 2: 84 inches with 3/8-inch rod.
2. NPS 3: 96 inches with 1/2-inch rod.
3. NPS 4: 108 inches with 1/2-inch rod.
4. NPS 6: 10 feet with 5/8-inch rod.
K. Install supports for vertical stainless-steel piping every 10 feet.
L. Install hangers for copper tubing with the following maximum horizontal spacing and

minimum rod diameters:

NPS 1-1/4: 72 inches with 3/8-inch rod.

NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.

NPS 3 and NPS 5: 10 feet with 1/2-inch rod.

NPS 6: 10 feet with 5/8-inch rod.

NPS 8: 10 feet with 3/4-inch rod.
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M. Install supports for vertical copper tubing every 10 feet.
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N. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's
written instructions.
3.9 CONNECTIONS
A. Drawings indicate general arrangement of piping, fittings, and specialties.

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting
to join dissimilar piping materials.

C. Connect waste and vent piping to the following:

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

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

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

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with

cover flush with floor.

5. Install horizontal backwater valves with cleanout cover flush with floor.
6. Comply with requirements for backwater valves, cleanouts and drains specified
in Section 22 13 19 "Sanitary Waste Piping Specialties."
7. Equipment: Connect waste piping as indicated.
a. Provide shutoff valve if indicated and union for each connection.
b. Use flanges instead of unions for connections NPS 2-1/2 and larger.
D. Connect force-main piping to the following:
1. Sanitary Sewer: To exterior force main.
2. Sewage Pump: To sewage pump discharge.
E. Where installing piping adjacent to equipment, allow space for service and maintenance

of equipment.

F. Make connections according to the following unless otherwise indicated:
1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final
connection to each piece of equipment.
2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valve