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220500
COMMON WORK RESULTS FOR PLUMBING

PART 1 GENERAL

1.01

1.02

1.03

A

1.04

DESCRIPTION OF SYSTEMS
Division 22 includes but is not limited to:

Section 22 0500 — Common Work Results for Plumbing.
Section 22 0553 — Plumbing Identification.

Section 22 0700 — Plumbing Insulation.

Section 22 1000 — Pipe, Valves and Pipe Specialties.
Section 22 2000 — Plumbing Systems.
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DESCRIPTION OF WORK

Work Included: Unless specified otherwise, provide all supervision, labor, materials,
transportation, equipment, hauling, and services necessary for a complete and operational
mechanical system. Provide all incidental items such as offsets, fittings, etc. required as part of
the work even though not specifically shown on Contract Drawings or Specifications.

Requests for Information: See Section 01 2000 — Price & Payment Procedures, for required
research of Contract Documents and subsequent documentation of noted issues through
requests for information.

Existing Utilities are indicated as accurately as possible on the Drawings. If utilities are
encountered and not indicated on Drawings, notify the Architect prior to proceeding with work.

Types of mechanical related work specified in this section include the following:
1. Access Doors.

2. Excavation.

3. Cutting and Patching.

SUBMITTALS
Provide the following submittals:
1. Access Doors.

UTILITIES, EXTENSIONS, CONNECTIONS AND FEES FOR WATER, SEWER AND GAS

Provide all services within the building to a point five (5) feet outside of building. Provide
permanent marker at grade for other contractors’ location reference for connection purposes.

In the event that the serving utility (gas) company installs their own taps, service, meters, etc.,
all costs imposed by this action shall be paid for by the Owner. Extensions from termination
points to connection with building services and systems will be the responsibility of the Division
22 Contractor.

In the event that the water service to the building is a combination domestic and fire protection
service, the responsibility of said "combination service" to the point of domestic connection shall
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1.05

1.06

1.07

be that of a licensed Fire Protection Contractor, including tap, valves, excavation, backfill,
compaction and meters, if any. After point of domestic connection, responsibility for separate
fire and domestic services is with appropriate trades including all labor and materials as herein
before mentioned.

REFERENCES

For products or workmanship specified by Association, Trade or Federal Standards, comply
with requirements of the standard, except when more rigid requirements are specified or are
required by applicable codes.

The date of the standard is that which is in effect as of the date of the Contract Documents,
except when a specific date is specified.

QUALITY CONTROL
See Division 01 for general quality control requirements.

Materials and apparatus required for the plumbing scope of work shall be new and of first-class
quality. Delivered, erected, connected and finished in every detail, and selected and arranged
so as to fit properly into the building spaces.

Unless otherwise specifically indicated, equipment and materials shall be installed in
accordance with the recommendations of the manufacturer. This includes the performance of
tests as recommended by the manufacturer.

EXAMINATION OF CONTRACT DRAWINGS AND SPECIFICATIONS

The Plumbing Drawings show the general arrangement of piping, plumbing equipment, and
appurtenances, and shall be followed as closely as actual building construction and the work of
other trades will permit.

The Architectural and Structural Drawings shall be considered part of the plumbing work insofar
as these Drawings furnish this Division with information relating to design and construction of
the building.

Field verify building dimensions governing plumbing work. Do not scale the Plumbing Drawings
for dimensions.

The Plumbing Contractor shall request of the Test and Balance (TAB) Contractor an early
review of the Contract Documents for the purpose of identifying where proper balancing cannot
be achieved. The report requirements are specified in Division 23, Temperature Controls
section, “Submittals.” Forward a copy of the report to the Mechanical Engineer for review. The
Plumbing Contractor shall modify the system as recommended by the TAB Contractor or refer
unresolved issues to the Mechanical Engineer for resolution prior to ordering of equipment.
Unresolved balancing issues from untimely or incomplete application of these requirements will
be the responsibility of the Plumbing Contractor to correct.

Discrepancies:

1. Examine Drawings and Specifications for other parts of the work, and if any discrepancies
occur between the drawings for the work of this Division and the drawings for the work of
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1.08

1.09

1.10

others, report such discrepancies as a request for information following the procedure
outlined in Division 01.

2. Should there be a conflict in dimensions or locations between Plumbing Drawings and/or

other Drawings, report such discrepancies as a request for information following the
procedure outlined in Division 01.

REGULATORY REQUIREMENTS

See Division 01 for applicable codes and regulations.

COORDINATION

See Division 01 for coordination requirements and procedures between all applicable
construction trades.

Before purchase, fabrication, or installation of plumbing components, determine if the
installation will properly fit and can be installed as contemplated without interference with
structural elements or the work of other trades.

Locations of pipes, ducts, switches, panels, equipment, and fixtures, shall be adjusted to
accommodate the work or interferences anticipated and encountered. Determine the exact
route and location of each pipe and duct prior to fabrication.

Right of Way: Lines which pitch shall have the right-of-way over those which do not pitch. Lines
whose elevations cannot be changed shall have right-of-way over lines whose elevations can
be changed.

Offsets, transitions and changes in direction of pipes and ducts shall be made as required to
maintain proper head room and pitch of sloping lines whether or not indicated on the Drawings.

Where major conflicts occur, contractor shall rely upon the Architect/Engineer to make final
decision regarding priority of right-of-way. Prior to installation or removal of components in
conflict, report any such conflicts as a request for information following the procedure outlined in
Section 01 2000.

When directed by the Architect/Engineer, submit Coordination Drawings showing
interrelationship of various portions of work and work of other trades. Failure to properly
coordinate may result in removal and relocation at expense to the Contractor.

Coordination Drawings for Acoustical and Drywall Ceilings, Plumbing, Fire Protection, HVAC
and Electrical shall be provided in accordance with requirements listed in Division 01.

Coordinate all cutting & patching, provide per Division 01.

Utility Interruptions: Coordinate mechanical utility interruptions with the general contractor per
Division 01.

COMMISSIONING

Division 22 is responsible to participate in the commissioning process. See Division 01. The
commissioning process and contractor responsibilities are described in these sections.
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1.1

1.12

1.13

Plumbing contractor, sub-contractors and manufacturers equipment start-ups to comply with
these sections and provide coordination with the commissioning agent as required.

PROJECT CONDITIONS
Accessibility:
1. Contractor shall be responsible for the sufficiency of the size of shafts and chases and the

adequate clearance in double partitions and hung ceilings for proper installation of work.
Such spaces and clearances shall be kept to the minimum size required.

2. Locate all equipment which must be serviced, operated, or maintained in fully accessible
positions. Furnish access doors for this purpose. Minor deviations from Drawings may be
allowed to provide for better accessibility. Any changes shall be approved by the
Architect prior to making the change.

3. Determine the exact locations of access doors. Locations of these doors shall be
submitted in sufficient time to be installed in the normal course of work.
4. Demonstration of access will be required prior to project completion. The contractor is

responsible for providing reasonable and safe access for all system components.
Plumbing Contractor to demonstrate access and serviceability of all equipment to Owner.

Fabrication: Before installing and/or fabricating any lines of piping or ductwork the Contractor
shall assure himself that they can be run as contemplated in cooperation with Contractors of
other Divisions of the Work and the physical constraints of the Structural and Architectural
Work.

Freeze Protection: Do not run pipes in outside walls, or locations where freezing may occur.
Piping next to outside walls shall be in furred spaces with insulation between the piping and the
outside wall. Insulation of piping shall not be considered freeze protection.

Scaffolding, Rigging and Hoisting: Provide scaffolding, rigging, hoisting and services necessary
for erection and delivery into the premises of any equipment and apparatus furnished. Remove
same from premises when no longer required.

SUBMITTALS
See Division 01 for submittal procedures applicable to all sections in Division 22.

The review comments of the Architect and/or Engineer do not in any case supersede the
Drawings and Specifications, and shall not relieve the Contractor from responsibility for
deviations from the Drawings or Specifications unless the Contractor has called to the attention
of the Architect and/or Engineer, in writing, such deviations at the time of submission, nor shall it
relieve the Contractor from responsibility for errors of any sort in the items submitted.

Deviations: It is the contractor’s responsibility to indicate deviations from the Plans and
Specifications. Approval shall not be considered acceptance of the deviation unless it has been
explicitly indicated.

SEISMIC RESTRAINT PLAN SUBMITTAL:

The Plumbing Contractor shall provide a vibration and seismic restraint plan for projects
designated a Seismic Design Category C (with a seismic importance factor greater than 1.0), D,
E, or F as found on the structural drawings. The plan shall include stamped and signed
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1.14

1.15

1.16

1.17

(engineer with minimum of 5 years of experience) drawings for the state in which the project is
located, details, equipment cutsheets, and analysis from one of the acceptable equipment
manufacturers listed below for the entire project scope. The Plumbing Contractor will provide
the selected equipment manufacturer with a copy of the drawings, specifications, soil reports
and any other pertinent information necessary to perform the vibration and seismic restraint
analysis per pertinent codes.

Acceptable Manufacturers:

Mason Industries, Inc.

Kinetics Noise Control, Inc.

M. W. Sausse & Co., Inc.
Amber/ Booth, a VMC Company
Vibro Acoustics

arON=

FIELD REPORTS

During the construction period the Engineer may issue periodic field reports. The contractor
shall immediately address the issues and provide a written response.

The written response must be returned to the Architect no later than (5) working days after
receipt of the site observation report.

PRODUCT OPTIONS AND SUBSTITUTIONS

Substitutions: See Division 01 for substitution procedures applicable to all products specified in
Division 22.

When alternate or substitute materials and equipment are used, Contractor will be responsible
for space requirement, configurations, performance, changes in bases, supports, structural
members and opening in structure, electrical changes and other apparatus and trades that may
be affected by their use. Contractor shall provide drawings for alternate/substitute equipment in
detail equal to the Construction Documents.

PROJECT RECORD DOCUMENTS

See Division 01 for submittal requirements and procedures.

ELECTRIC WIRING AND SAFETY DEVICE WORK AND MATERIAL RESPONSIBILITIES

Unless otherwise indicated, all mechanical equipment motors and controls shall be furnished,
set in place, and wired in accordance with the following schedule: PD = Plumbing Division, MD
= Mechanical Divisions, ED = Electrical Division, FD = Fire Protection Division, TD =
Temperature Control Division, | = Installer of equipment requiring electrical service.

Note: If Temperature Control Division is a subcontract to the HVAC Contractor, both MD and TD
shall fall under the responsibility of MD. If no Temperature Control Contractor is under contract,
Mechanical Division shall assume all Temperature Control responsibilities.
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Furnished Setin Place | Power Wired | Control Wired
Under or Mounted | & Connected | & Connected
Under Under Under
1. Mechanical Magnetic Motor Starters, PD PD ED TD
VFD’s
2. Control Wiring Regardless of Voltage | TD TD D D
See footnote 1
3. Control Components: Control Relays, | TD TD TD TD
Control Transformers, EP, PE See footnote 1
Switches
4. Control Valves, Solenoid Valves, TD PD -- D
Plumbing Fixtures
5. Thermowells in Piping TD PD -- --
6. Fused and Unfused Disconnect ED ED ED --
Switches & Thermal Overload See footnote 2 See footnote 2
Switches
7. Contactors ED ED ED ED
8. Water Heater Controls PD PD D D
See footnote 1
1. Footnote 1: It is the intention of this specification for all conduit and wiring which connects
to control equipment or provides controls to mechanical equipment to be provided by the
Temperature Control Contractor. Other portions of the specification which may be in
conflict with this concept shall be brought to the attention of the engineer for clarification
prior to bidding the project. The ED shall provide line voltage wiring conduit and junction
boxes for the express purpose of temperature controls. It shall be the responsibility of the
Temperature Control Contractor to coordinate the location of the junction boxes (if not
otherwise shown on the Electrical Drawings) and to utilize these junction boxes for
temperature control wiring. The Temperature Control Contractor shall extend line and/or
low voltage wiring from junction boxes to all mechanical and control components which
require control wiring.
2. Footnote 2: Unless furnished with equipment.

C. Provide Division 26 with a complete summary list of all plumbing equipment control requiring
electric power within 30 days after award of contract. This list shall summarize equipment
power loads, line voltage control requirements, quantities, and locations of equipment and
connection points. If any plumbing equipment is required to run on emergency power, the list
shall note that requirement along with the requirement for the building temperature controls
systems to also be under emergency power.

1.18 DELIVERY, STORAGE AND HANDLING
A. Comply with requirements specified in Division 01.
1.19 WARRANTIES
A. See Division 01 for general warranty requirements.
1.20 SCHEDULE OF TESTING
A. See Division 01 for testing requirements and procedures.

Division 22 — Common Work Results for Plumbing
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B. Make all specified tests on piping and related systems as necessary. Demonstrate the proper
operation of equipment installed under this project.

C. Equipment shall not be tested, or operated for any purpose until fully lubricated in accordance
with manufacturer's instructions and until connections to fully operative systems have been
accomplished.

D. A schedule of testing shall be prepared in such a manner that it will show areas tested, test
pressure, length of test, date, time and signature of testing personnel. All testing must be
performed in the presence of the General Contractor's representative; his signature for
verification of the test must appear on the schedule. At completion of testing, the schedule shall
then be submitted in triplicate to the Architect.

E. Make sure operational and performance tests are made on seasonal equipment (equipment not
operating year-round).

1.21 DEMONSTRATION OF ACCESS

A. The Contractor shall demonstrate to the Owner’s designated representative the access to all
switches, valves, actuators, dampers, motors, lubrication lines, sensors and panels. Contractor
shall correct deficiencies noted by the Owner. Refer outstanding issues to the
Architect/Engineer for resolution. Contractor to be responsible for arranging the demonstration
prior to final inspection.

1.22 KEYS
A. Keys: Upon completion of work, submit keys for plumbing equipment, panels, etc. to the
General Contractor.
1.23 OPERATING AND MAINTENANCE DATA
A. See Division 01 for Operating and Maintenance Manual requirements.
1.24 INSTRUCTIONAL SESSIONS
A. See Division 01 for all instruction session requirements. Provide separate training on respective
systems per this section.
PART 2 PRODUCTS
2.01 ACCESS DOORS
A. See Division 01.
B. Furnish access doors where shown on Drawings and at all locations where required for access

to concealed valves, shock absorbers, dampers, cleanouts, control devices, coils, and
equipment servicing. Access doors shall be 12” x 12” for hand access and 24” x 24” for head
and shoulder access, or as indicated.
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PART 3 EXECUTION

3.01

A.

3.02

ACCESS TO PLUMBING WORK
Installation:

1. Provide access doors for installation and provide instructions for their location. Exact
location of access doors to be as directed by Mechanical Contractor and
Architect/Engineer.

Furnish all access doors whether shown or not.

Comply with manufacturer's instructions for installation of access doors.

Coordinate installation with work of other trades.

Set frames accurately in position and securely attach to supports with face panels plumb
or level in relation to adjacent finish surfaces.

Access door location shall be coordinated with Architect/Engineer prior to installation. All
access panels not coordinated will run the risk of removal and relocation at the expense of
the contractor.

7. Install access doors for the following concealed equipment:

oL

o

Shock absorbers.

Valves.

Control devices.

Trap primers.

Other plumbing equipment requiring service.

P20 TO

Adjust and Clean:

1. Adjust hardware and panels after installation for proper operation.
2. Remove and replace panels or frames that are warped, bowed, or otherwise damaged.

EXCAVATING FOR MECHANICAL WORK
Refer to Division 01.

General: Do not excavate for mechanical work until work is ready to proceed without delay, so
that total time lapse from excavation to completion of backfilling will be minimum.

Existing Ultilities: Locate and protect existing utilities and other underground work in manner
which will ensure that no damage or service interruption will result from excavating and
backfilling.

All trenches deeper than the footing of any building or structure and paralleling the same shall
be at least forty-five (45) degrees therefrom, unless permission is otherwise granted by the
Administrative Authority and Structural Engineer.

Excavation for Trenches: Dig trenches to uniform width required for particular item to be
installed, sufficiently wide to provide ample working room. Provide 6" to 9" clearance on both
sides of piping:

1. Excavate trenches to depth indicated or required. Carry depth of trenches for piping to
establish indicated flow lines and invert elevations. Beyond building perimeter, keep
bottoms of trenches sufficiently below finish grade to avoid freeze-ups.

Division 22 — Common Work Results for Plumbing 220500 - 8
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3.03

3.04

3.056

A.

2. Where rock is encountered, carry excavation 6" below required elevation and backfill with
6" layer of 3/4" gravel prior to installation of pipe.
3. Where bedding is required, backfill with sand 6" below and 6" above pipe.

4. For piping 5" or less in nominal size, do not excavate beyond indicated depths. Hand
excavate bottom cut to accurate elevations and support piping on undisturbed soil.
5. For piping 6" and larger in nominal size, tanks, and other mechanical work indicated to

receive sub-base, excavate to sub-base depth indicated, or if not otherwise indicated, to
6" below bottom of work to be supported.

6. Grade bottoms of trenches as indicated, notching under piping couplings to provide solid
bearing for entire body of piping.

Shape sub-bases and bottoms of excavations with recesses to receive pipe bells, flanged
connections, valves and similar enlargements in piping systems.

Concrete Encasement: Where piping under roadways is less than 2'-6" below surface of
roadway, provide 4" base slab of concrete to support piping. After piping is installed and tested,
provide 4" thick encasement (sides and top) of concrete before backfilling. Provide Class 2500
concrete for encasement and slab.

BACKFILLING

Do not backfill until installed mechanical work has been tested and accepted, wherever testing
is indicated.

All excavations shall be completely backfilled as soon after inspection as practical. Adequate
precaution shall be taken to ensure proper compactness (95% density) of backfill around piping
without damage to such piping. Trenches shall be backfilled in thin layers to twelve (12) inches
(0.3m) above the top of the piping with clean earth which shall not contain stones, boulders,
cinderfill, or other materials which would damage or break the piping or cause corrosive action.
Mechanical devices such as bulldozers, graders, etc., may then be used to complete backfill to
grade. Fill shall be properly compacted (95% density). Suitable precautions shall be taken to
ensure permanent stability for pipe laid in filled or made ground.

EXISTING PIPES AND PLUMBING EQUIPMENT TO BE REMOVED

Where existing plumbing equipment, fixtures and/or piping is to be removed and/or relocated, all
piping shall be disconnected and capped. All existing piping and hangers not to remain in use
shall be removed completely to an existing main that is to remain in use, and capped at the
main. All existing equipment not to remain in use shall be removed completely. General
Contractor shall do all cutting, patching, and restoring that may be required for the removal of
this piping and equipment. Where it is not possible to remove branch piping not remaining in
use due to its being concealed in the structure, the Division 22 Contractor shall cap the
concealed piping at both ends in these areas as approved by the Architect.

All mechanical equipment, fixtures, and piping to be removed and not re-used shall remain the

property of the Division 22 Contractor and used as credit to the contract price except as noted
otherwise.

CUTTING AND PATCHING

See Division 01 for Cutting & Patching Procedures.

END SECTION
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220553
PLUMBING IDENTIFICATION
PART 1 GENERAL

1.01 SUMMARY
A. Types of identification devices specified in this section include the following:

Plastic Pipe Markers.

Plastic Tape.

Valve Tags.

Valve Schedule Frames.
Engraved Plastic-Laminate Signs.
Plastic Tags.
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1.02 SUBMITTALS

A. Provide the following submittals:
1. Pipe Marker.
2. Valve Tags.
3. Engraved Signs.
4. Equipment Tags.

1.03 REFERENCES
A. American National Standards Institute (ANSI)

1. ANSI A13.1 “Scheme for Identification of Piping Systems”.
2. ANSI Z53.1 “Safety Color Code for Marking Physical Hazards”.

B. American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE).
PART 2 PRODUCTS

2.01 IDENTIFICATION MATERIALS
A. General: Where more than single type is specified for application, selection is Installer’s option,
but provide single selection for each product category.
2.02 PLASTIC PIPE MARKERS

A. Pressure-Sensitive Type: Provide manufacturer's standard pre-printed, permanent adhesive,
color-coded, pressure-sensitive vinyl pipe markers, complying with ANSI A13.1.

B. Insulation: Furnish 1" thick molded fiberglass insulation with jacket for each plastic pipe marker

to be installed on uninsulated pipes subjected to fluid temperatures of 125°F (52°C) or greater.
Cut length to extend 2" beyond each end of plastic pipe marker.

Division 22 — Plumbing Identification 220553 - 1
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C.

2.03

2.04

Small Pipes: For external diameters less than 6" (including insulation if any), provide full-band
pipe markers, extending 360 degrees around pipe at each location, fastened by one of the
following methods:

1. Adhesive lap joint in pipe marker overlap.

2. Laminated or bonded application of pipe marker to pipe (or insulation).

3 Taped to pipe (or insulation) with color-coded plastic adhesive tape, not less than 3/4"
wide; full circle at both ends of pipe marker, tape lapped 1-1/2".

Large Pipes: For external diameters of 6" and larger (including insulation if any), provide either
full-band or strip-type pipe markers, but not narrower than 3 times letter height (and of required
length), fastened by one of the following methods:

1. Laminated or bonded application of pipe marker to pipe (or insulation).

2. Taped to pipe (or insulation) with color-coded plastic adhesive tape, not less than 1-1/2"
wide, full circle at both ends of pipe marker, tape lapped 3".

3. Strapped-to-pipe (or insulation) application of semi-rigid type, with manufacturer's

standard stainless-steel bands.
Lettering: Manufacturer's standard pre-printed nomenclature which best describes piping
system in each instance, as selected by Architect/Engineer in cases of variance with name as
shown or specified.

PLASTIC TAPE

General: Provide manufacturer's standard color-coded pressure- sensitive (self-adhesive) vinyl
tape, not less than 3 mils thick.

Width: Provide 1-1/2" wide tape markers on pipes with outside diameters (including insulation,
if any) of less than 6". Provide 2 1/2" wide tape for larger pipes.

Color: Comply with ANSI A13.1, except where another color selection is indicated.

VALVE TAGS

Brass Valve Tags: Provide 19-guage polished brass valve tags with stamp-engraved piping
system abbreviation in 1/4" high letters and sequenced valve number 1/2" high, and with 5/32"
hole for fastener.

1. Provide 1-1/2" diameter tags.

Valve Tag Fasteners: Provide manufacturer’s standard solid brass chain wire link or beaded
type, or solid brass S-hooks of the sizes required for proper attachment of tags to valves, and
manufactured specifically for that purpose.

Access Panel Markers: Provide manufacturer's standard 1/16" thick engraved plastic laminate
access panel markers, with abbreviations and numbers corresponding to concealed valve.
Include 1/8" center hole to allow attachment.

Division 22 — Plumbing Identification 220553 - 2
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2.05 VALVE SCHEDULE FRAMES
A. General: For each page of valve schedule, provide glazed display frame, with screws for
removable mounting on masonry walls. Provide frames of finished hardwood or extruded
aluminum, with SSB-grade sheet glass.
2.06 ENGRAVED PLASTIC-LAMINATE SIGNS
A. General: Provide engraving stock melamine plastic laminate, complying with FS L-P-387, in the
sizes and thicknesses indicated, engraved with engraver's standard letter style of the sizes and
wording indicated, black / red with white core (letter color) except as otherwise indicated,
punched for mechanical fastening except where adhesive mounting is necessary because of
substrate.
B. Fasteners: Self-tapping stainless-steel screws, except contact- type permanent adhesive where
screws cannot or should not penetrate the substrate.
2.07 PLASTIC TAGS
A. General: Manufacturer's standard pre-printed or partially pre-printed accident-prevention tags,

of plasticized card stock with matte finish suitable for writing, approximately 3-1/4" x 5-5/8", with
brass grommets and wire fasteners, and with appropriate pre-printed wording including large-
size primary wording (as examples; DANGER, CAUTION, DO NOT OPERATE).

PART 3 EXECUTION

3.01

3.02

GENERAL INSTALLATION REQUIREMENTS

Coordination: Where identification is to be applied to surfaces which require insulation, painting
or other covering or finish, including valve tags in finished mechanical spaces, install
identification after completion of covering and painting. Install identification prior to installation of
acoustical ceilings and similar removable concealment.

PIPING SYSTEM IDENTIFICATION

General: Install pipe markers of one of the following types on each system indicated to receive
identification, and include arrows to show normal direction of flow.

1. Plastic pipe markers, with application system as indicated under "Materials" in this
section. Install on pipe insulation segment where required for hot non-insulated pipes.

Locate pipe markers and color bands as follows wherever piping is exposed to view in occupied
spaces, machine rooms, accessible maintenance spaces (shafts, tunnels, plenums) and
exterior non-concealed locations.

1. Near each valve and control device.

2. Near each branch, excluding short take-offs for fixtures and terminal units; mark each
pipe at branch, where there could be question of flow pattern.

3. Near locations where pipes pass through walls or floors/ceilings, or enter non-accessible
enclosures.

Division 22 — Plumbing Identification 220553 - 3



CARD AQUATIC AND RECREATION FACILITY PROJECT# CH 23030

CHICO, CA 100% BID SET | 2025-01-24

4, At access doors, manholes and similar access points which permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced intermediately at maximum spacing of 50" along each piping run, except reduce
spacing to 25' in congested areas of piping and equipment.

7. On piping above removable acoustical ceilings, except omit intermediately spaced
markers.

3.03 VALVE IDENTIFICATION

A. General: Provide valve tag on every valve, cock and control device in each piping system;
exclude check valves, valves within factory-fabricated equipment units, plumbing fixture faucets,
convenience and lawn-watering hose bibs, and shut-off valves at plumbing fixtures and similar
rough-in connections of end-use fixtures and units. List each tagged valve in valve schedule for
each piping system.

B. Mount valve schedule frames and schedules in boiler rooms where indicated or, if not otherwise
indicated, where directed by Architect/Engineer.

3.04 MECHANICAL EQUIPMENT IDENTIFICATION

A. General: Install engraved plastic laminate sign on or near each major item of mechanical
equipment and each operational device, as specified herein if not otherwise specified for each
item or device. Provide signs for the following general categories of equipment and operational
devices:

1. Main control and operating valves, including safety devices and hazardous units such as
gas outlets.

Meters, gauges, thermometers and similar units.

Fuel-burning units including water heater.

Pumps and similar motor-driven units.

Tanks and pressure vessels.

Strainers, filters, and similar equipment.

oA WON

B. Optional Sign Types: Where lettering larger than 1" height is needed for proper identification,
because of distance from normal location of required identification, stenciled signs may be
provided in lieu of engraved plastic, at Installer's option.

C. Lettering Size: Minimum 1" high lettering for name of unit.

D. Text of Signs: In addition to name of identified unit, provide lettering to distinguish between

multiple units, inform operator of operational requirements, indicate safety and emergency
precautions and warn of hazards and improper operations.

END SECTION
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220700
PLUMBING INSULATION

PART 1 GENERAL

1.01

1.02

1.03

DESCRIPTION OF WORK

Types of plumbing insulation specified in this section include the following:

1. Piping System Insulation:
a. Glass Wool / Fiberglass.
b. Flexible Elastomeric.
QUALITY ASSURANCE

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

Surface-Burning Characteristics: For insulation and related materials UL/ULC Classified per UL
723 or meeting ASTM E 84 by a testing agency acceptable to authorities having jurisdiction.
Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material
containers, with appropriate markings of applicable testing agency.

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

index of 150 or less.

SUBMITTALS

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

Provide the following submittals:

Pipe Insulation.

Pipe fitting insulation.
Adhesives.

Sealants.

Mastics.

Field Applied Jackets.

R i e

PART 2 PRODUCTS

2.01

INSULATION MATERIALS

General:
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1.

Products shall not contain asbestos, lead, mercury, or mercury compounds if possible.
Products shall be Certified UL GREENGUARD Gold or Indoor Advantage Gold, if
possible.

Insulation materials applied to carbon steel shall be Mass Load Corrosion Rate (MLCR)

PROJECT# CH 23030
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tested per ASTM 1617.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.

All insulation materials installed within a plenum shall meet a flame spread rating of 25
and a smoke developed rating of 50 when tested per ASTM E84.

Factory Applied Jacketing:

a. FSK — Foil Scrim Kraft. Aluminum foil, fiberglass reinforced scrim, kraft paper
backing. Silver finish.

b. FSP — Foil Scrim Polyethylene. Aluminum foil, fiberglass reinforced scrim,
polyethylene backing. Silver finish.

C. ASJ — All Service Jacket. Kraft paper, fiberglass-reinforced scrim, with aluminum
backing. Paper-white finish.

d. ASJ-SSL — ASJ with Self Seal Lap. Self-sealing, pressure-sensitive, acrylic based
adhesive covered by removable protective strip. No staple, faster install, for
piping.

e. PSK — Polypropylene Scrim Kraft or “poly-top” jacketing, white finish, greater
puncture resistance, no water stains, cleanable vs. ASJ/FSK.

f. Vinyl — Similar look to PSK, older project, high permeability. Not used.

B. Piping Insulation:

1.

Flexible Elastomeric Insulation (PEX-A only):

a. Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534,
Type | for tubular materials.
1) Factory Applied Jacket:
a) None.
2) Field Applied Jacket:
a) See requirements below. (Aluminum Jacketing).
b. Acceptable Manufacturers:

1) Aeroflex: Aerocell.
2) Armacell: Armaflex AP.
3) K-Flex: Insultube.

Glass Wool / Fiberglass, Preformed Pipe Insulation:

a.

Type |, 850° F min. Materials: Glass Wool / Fiberglass bonded with a
thermosetting resin. Comply with ASTM C 585, ASTM C 411, ASTM C795, and
ASTM C 547, Type | and Type IV, with factory-applied ASJ.

1) Factory Applied Jacket:
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2.02

2.03

a) ASJ-SSL — comply with ASTME C 1136, Type 1.
2) Field Applied Jacket:
a) See requirements below.
3) Acceptable Manufacturers:
a) Johns Manwville: Micro-Lok HP
b) Knauf Insulation: Earthwool 1000°
c) Owens Corning: Fiberglass Pipe Insulation
ADHESIVES
General:
1. Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Calcium Silicate Adhesive:

1. Fibrous, sodium-silicate-based adhesive with a service temperature range of 50 to 800
deg F.

Flexible Elastomeric and Polyolefin Adhesive:
1. Comply with MIL-A-24179A, Type Il, Class I.
ASJ Adhesive, and FSK and PVDC Jacket Adhesive:

1. Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and
joints.

PVC Jacket Adhesive:

1. Compatible with PVC jacket.

MASTICS
General:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. For indoor applications, use mastics that have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Vapor-Barrier Mastic:

1. Water based; suitable for indoor use on below-ambient services.
Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.04 at 40-mil dry film
thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F.
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2.04

2.05

4. Solids Content: ASTM D 1644, 52 percent by volume and 62 percent by weight.
5. Color: White.

Vapor-Barrier Mastic:

1. Solvent based; suitable for outdoor use on below-ambient services.

2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm at 30-mil dry film thickness.
3. Service Temperature Range: Minus 50 to plus 220 deg F.

4. Solids Content: ASTM D 1644, 33 percent by volume and 46 percent by weight.

5. Color: White.

SEALANTS

General

1. Materials shall be compatible with insulation materials, jackets, and substrates.

2. For indoor applications, sealants shall have a VOC content of 420 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Joint Sealants for Metal Jacket Flashing Sealants:

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

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

Color: Aluminum.

Pob=

ASJ Flashing Sealants, PVDC, and PVC Jacket Flashing Sealants:

Materials shall be compatible with insulation materials, jackets, and substrates.
Fire- and water-resistant, flexible, elastomeric sealant.

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

Color: White.

PN~

FIELD-APPLIED JACKETS

General:

1. Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
FSK Jacket:

1. Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing.

PVC Jacket:

1. High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C;

30 mils or less thickness; roll stock ready for shop or field cutting and forming.
2. Color: White.

3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

4, Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions,
reducers, end caps, soil-pipe hubs, traps and mechanical joints

5. Acceptable Manufacturers:
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Johns Manwville.

Knauf.

P.1.C. Plastics, Inc.
Proto Corporation.
Speedline Corporation.

D. Metal Jacket:

1. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or
5005, Temper H-14.

a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to size.
b. 0.016” thick smooth or embossed finish.
C. Moisture Barrier for Indoor Applications: 1-mil - thick, heat-bonded polyethylene
and kraft paper.
d. Moisture Barrier for Outdoor Applications: 2.5-mil - thick polysurlyn.
e. Factory-Fabricated Fitting Covers:
1) Same material, finish, and thickness as jacket.
2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
3) Tee covers.
4) Flange and union covers.
5) End caps.
6) Beveled collars.
7) Valve covers.
8) Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.
2. Acceptable Manufacturers:
a. Ideal Products.
b. ITW Insulation Systems.
C. RPR Products, Inc.
d. Pittsburgh Corning Corporation.
e. Polyguard Products, Inc.

E. Self-Adhesive Aluminum Outdoor Jacket:

1. 60-mil - thick, laminated vapor barrier and waterproofing membrane for installation over
insulation located aboveground outdoors; consisting of a rubberized bituminous resin on
a cross laminated polyethylene film covered with stucco-embossed aluminum-foil facing.
2. Acceptable Manufacturers:

a.
b.

PART 3 EXECUTION

3.01 GENERAL

Polyguard Products, Inc.
Venture Tape.

A. Inspection: Examine areas and conditions under which mechanical insulation is to be installed.
Do not proceed with work until unsatisfactory conditions have been corrected in manner
acceptable to Installer.
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B. Insulation Thickness: Pipe insulation thickness shall be in accordance with the minimum
thicknesses listed in the latest edition of the International Energy Conservation Codes and
ASHRAE 90.1.
C. R Values: Insulation R values shall be in accordance with the latest edition of the International

Energy Conservation Codes.

3.02

PLUMBING PIPING SYSTEM INSULATION

A. General: Insulate plumbing piping per the following table.

PLUMBING PIPING INSULATION SCHEDULE
System Location Type Pipe Size | Thickness | Jacket
Factory
40°F-60°F Interior Glass Wool | A 1" foJ-est
e Domestic Cold-Water Piping 9 Bafrier
¢ Air Conditioner Condensate Exterior/
Drain Piping Below Flexible All 1-1/2" None
Elastomeric
Grade
e Roof/Overflow Drain Body, Glass Wool Zgzt_osrél_
Horizontal Piping and Interior / Fiberalass All 1" Vapor
1st Vertical Portion 9 Bafrier
<1-1/4” 1"
o o . Glass Wool Factory
105°F-140°F Interior . 1-1/2" to )
«  Domestic Hot Water / Fiberglass o 1-1/2” ASJ-SSL
e Domestic Hot Water Exterior/ _
Recirculation Piping Below Flexible All 2 None
Elastomeric
Grade
Pipe Fitting Covers Interior (IDDX\(/:erS All Sléstf;m E{\:\/(ét;ory
Notes:
e Interior location is inside of building thermal envelope.
e Exterior location is outside of building thermal envelope (i.e. rooftop or grade mounted piping).

Omit insulation on chrome-plated exposed piping (except for ADA fixtures), air chambers,
unions, strainers, check valves, balance cocks, flow regulators, drain lines from water coolers,
drainage piping located in crawl spaces or tunnels, buried piping, fire protection piping, and pre-

Encase pipe fitting insulation with flame and smoke rated one-piece premolded PVC fitting

General: Install insulation products in accordance with manufacturer's written instructions, and
in accordance with recognized industry practices to ensure that insulation serves its intended

B.
insulated equipment.
C. Provide insulation within building partition wall.
D.
covers, fastened as per manufacturer’'s recommendations.
3.03 INSTALLATION OF PIPING INSULATION
A.
purpose.
B.

Division 22 — Plumbing Insulation
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C.

3.04

Install insulation materials with smooth and even surfaces. Insulate each continuous run of
piping with full-length units of insulation, with single cut piece to complete run. Do not use cut
pieces or scraps abutting each other.

Clean and dry surfaces prior to insulating. Butt insulation joints firmly together to ensure
complete and tight fit over surfaces to be covered.

Maintain integrity of vapor-barrier jackets on insulation, and protect to prevent puncture or other
damage.

Insulation Installation on Valves and Pipe Specialties: Cover valves, fittings and similar items in
each piping system with equivalent thickness and composition of insulation as applied to
adjoining pipe run. Apply insulation as follows:

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

2. When pre-formed sections are not available, install mitered sections of pipe insulation to
valve body.

3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

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

Insulation Installation on Pipe Flanges:

-_—

Install preformed pipe insulation to outer diameter of pipe flange.

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

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

4. Install jacket material with manufacturer’s recommended adhesive, overlap seams at

least 1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation.
2. Install with preformed pipe fitting covers as scheduled.

a. Overlap at longitudinal seams and end joints for horizontal applications.

b. Seal with manufacturer’'s adhesive. Apply two continuous beads of adhesive to
seams and joints, one bead under lap and the finish bead along seam and joint
edge.

Extend insulation without interruption through walls, floors and similar piping penetrations,
except where otherwise indicated.

Insulation should go through the hanger with the insert carefully placed in a notch in the
insulation at the 6 o’clock position between the pipe and the shield. For hot pipes, apply 3" wide
vapor barrier tape or band over the butt joints. For cold piping apply wet coat of vapor barrier
lap cement on butt joints and seal joints with 3" wide vapor barrier tape or band.

Install insulation and vapor barrier jackets continuous over piping at trapeze hangers.

PROTECTION AND REPLACEMENT

Replace damaged insulation which cannot be repaired satisfactorily, including units with vapor
barrier damage and moisture saturated units.

Replace and repair insulation disturbed by testing and balancing procedures required under
Section 23 0593 — Testing, Adjusting and Balancing.
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C. Protection: Insulation Installer shall advise Contractor of required protection for insulation work

during remainder of construction period, to avoid damage and deterioration.

END SECTION
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PIPE, VALVES & PIPE SPECIALTIES

PART 1 GENERAL

1.01

1.02

1.03

DESCRIPTION OF WORK

Types of equipment specified in this section include the following:

oo~ ON =

Pipes and Pipe Fittings.
Valves.

Pipes Specialties.
Expansion Devices.
Supports and Anchors.
Meters and Gauges.

SUBMITTALS

Provide the following submittals:

1. Pipe and Fittings.

2. Grooved joint couplings.
3. Soldering and Brazing Material.
4. Valves.

5. Backflow Preventers.

6. Escutcheons.

7. Strainers.

8. Dielectric Fittings.

9. Fire Barrier Sealants.

10.  Water Hammer Arrestors.
11. Sleeve Seals.

12. Hangers and Supports.
13.  Shields.

14. Thermometers.

15.  Pressure Gauges.
QUALITY ASSURANCE

Codes and Standards:

1.

2.

221000
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Welding: Qualify welding procedures, welders and operators in accordance with ASME
B31.1, or ASME B31.9, as applicable, for shop and project site welding of piping work.
Brazing: Certify brazing procedures, brazers, and operators in accordance with ASME
Boiler and Pressure Vessel Code, Section IX, for shop and job-site brazing of piping

work.

PART 2 PRODUCTS

2.01

A

PIPE AND FITTINGS

Shall be of material, weight, ASTM and ANSI Designation, and pressure ratings as follows
unless specifically accepted otherwise.

Division 22 — Pipe, Valves & Pipe Specialties
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B. Above Ground Storm Drain, Waste, and Vent Piping:

1. Pipe Size 10" and Smaller: Hubless cast-iron soil pipe fittings conforming to CISPI 301.
Acceptable manufacturers: AB&l, Charlotte Pipe, Tyler Pipe and NewAge Casting.

a. Hubless Joints:
1) Standard couplings equal to CISPI 310.
a) All vent piping

2) Heavy-Duty Couplings with 304 stainless steel band, bolts, etc. equal to
Husky HD2000, Clamp-All 80, Mission HD, Ideal HD on the following piping:

a) All waste piping

3) Extra Heavy-Duty Coupling with all stainless-steel band, bolts, etc. equal to
Husky SD4000.

a) All roof drain, overflow drain and storm drain piping.
2. Pipe size 1 1/2" and Smaller: DWV copper with DWV pattern solder joints.

C. Underground Storm Drain and Building Drain Piping to 5 Feet Beyond Building Line:
1. Pipe size 8" and smaller: Schedule 40 PVC solid core (only), PVC-DWYV pipe with DWV
drainage fitting and solvent welded joints. ASTM D-2665, ASTM D-2321 (underground
installation) and ASME B31.3 (Bunder’s Qualification).

D. Domestic Water Service Outside of Building:

1. 3” and Smaller: Type "K" hard drawn copper, all joints to be brazed.
E. Domestic Cold, Hot, Hot Water Recirculation Piping Underground:

1. 2” and Smaller:

a. Pipe: PEX piping equal to Uponor “AquaPEX” (PEX-A), high density polyethylene,
cross linked. Must meet the following standards: ASTM F876, ASTM F877, ASTM
F1807, ASTM, 1960, ASTM F2080, ANSI/NSF Standard 14 and 61.

b. Fittings: polyethylene fittings only.

F. Domestic Cold Water, Hot Water, Hot Water Recirculation and Condensate Piping Above
Ground Inside Building:

1. 4” and Under:

a. Pipe: Type L, hard drawn, seamless copper tubing ASTM B 88-70.

b. Fittings: Wrought copper solder joint pressure type fittings as per ANSI B16.22 or
cast copper solder joint fittings as per ANSI B16.18.

C. Joints: Canfield 100% watersafe solder for pipe sizes 1 2" and smaller, and
brazed joints 2” and larger. Antimony is not allowed in solder.

2. 4” and Under

a. Press Fittings: Copper press fittings shall conform to the material and sizing
requirements of ASME B16.54.
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b. For Types K and L hard copper tubing 1/2" to 4” and soft copper tubing in 1/2" to 1-
1/4”.

C. Housing: Copper or bronze.

d. Sealing Element: EPDM.

e. Multiple leak path detection system.

f. IAPMO PS-117.

g. Tools: Manufacturer's special tools.

h. Maximum 300 psig (2069 kPa) working-pressure.

i. Maximum temperature rating at 250 deg F (121 deg C).

j. Maximum test pressures at 600 psig (4136 kPa).

k. Fittings for 2” and Smaller: Wrought-copper fitting with EPDM-rubber, sealing
element in each end.

l. Fittings for 2-1/2” to 4”: Cast-bronze or wrought-copper with stainless-steel grip ring
and EPDM-rubber, sealing element in each end.

m. Manufacturers for copper press fittings:

1) Viega, 17545 Daleview Dr., Lakewood, OK 44107, 877-620-0016
2) Nibco, Inc.

3) Apollo

4) Or Approved Equal

G. Natural Gas and Natural Gas Relief Vent Piping, Above Ground Inside Building and Above
Ground Exterior:

1.

Pipe: Schedule 80 ASTM A-53, Grade B, Type E or ASTM A-53 Grade A, Type F for pipe
sizes 1/2" and under; Schedule 40 ASTM A-53, Grade B, Type E or ASTM A-53 Grade A,
Type F for pipe sizes over 1/2". Piping must be UL listed and FM approved.
Threaded/welded fittings:

a. 2" and Under: 300-pound malleable iron (ASTM B16.2) flat banded pattern
screwed fittings per ANSI B16.3.

b. Over %" thru 2";: Same as above except 150-pound class, screwed or welding
fittings per joints below.
C. Over 2": Schedule 40, seamless carbon steel welding fittings, long radius, 150-

pound class, dimensions per ANSI B16.9-1971; ASTM A 234-73, Grade WPB.

Press fittings:

a. Over %%” thru 2": Carbon steel press connect fittings.

b. Fittings shall conform to CSA/IAPMO LC-4 and ICC-ES PMG1036.

C. Fittings shall be equal to ASTM A-106 Grade A Carbon Steel with Zinc-nickel coating
and designed for use with IPS SCH 10 thru SCH 40 carbon steel or galvanized pipe
conforming to ASTM A53, ASTM A106, ASTM A135, or ASTM A795.

d. Fittings shall have an HNBR sealing element, 420 stainless steel grip ring, 304
stainless steel separator ring, and Yellow color coded Press Indicator rings.

e. Approved manufacturers:

1) Apollo Valves; PowerPress
2) Nibco; BenchPressG
3) Viega

Joints:

a. 2” and Under: Threaded using joint compound resistant to gas-air mixture.

b. 2” and Under: Carbon steel press connect.
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2.02

2.03

C. 2-1/2" and Above: Butt-welded.
d. Note: Weldolets, Threadolets, Sockolets, where permitted by authorities having
jurisdiction may be used in lieu of standard fittings on natural gas piping.

Sump Pump and Sewer Ejector Discharge:

1. Pipe: Schedule 40 solid core PVC if not located in a return air plenum.
2. Fittings: solvent welded DWV Schedule 40 solid core PVC joints.
MISCELLANEOUS PIPING MATERIALS/PRODUCTS

Welding Materials: Except as otherwise indicated, provide welding materials as determined by
Installer to comply with installation requirements.

1. Comply with AWS D10.12M/D1.12 for welding materials appropriate for wall thickness
and chemical analysis of steel pipe being welded.

2. Comply with Section Il, Part C, ASME Boiler and Pressure Vessel Code for welding
materials.

Soldering Materials: Except as otherwise indicated, provide soldering materials as determined
by Installer to comply with installation requirements.

1. Canfield 100% Water Safe. "No Antimony."

Brazing Materials: Except as otherwise indicated, provide brazing materials as determined by
Installer to comply with installation requirements.

1. AWS A5.8/5.8M BCuP Series, copper-phosphorus alloys for joining copper with copper.
2. Comply with SFA-5.8, Section Il, ASME Boiler and Pressure Vessel Code for brazing
filler metal materials.

Gaskets for Flanged Joints: ANSI B16.21; full-faced for cast- iron flanges; raised-face for steel
flanges, unless otherwise indicated.

Solvent Cements for Plastic Piping:
1. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
Piping Connectors for Dissimilar Non-Pressure Pipe: Elastomeric annular ring insert, or

elastomeric flexible coupling secured at each end with stainless steel clamps, sized for exact fit
to pipe ends and subject to approval by plumbing code.

1. Acceptable Manufacturers:
a. Fernco, Inc.
b. Indiana Seal
VALVES

General: Provide valves of types and pressure ratings indicated; provide proper selection as
determined by Installer to comply with installation requirements. Provide end connections which
properly mate with pipe, tube, and equipment connections. Where more than one type is
indicated, selection is Installer's option. Valves shall be manufactured in accordance with all
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applicable M.S.S. Standards. All valves intended to supply drinking water shall meet NSF-61
(180° F C. Hot). All valves installed in the plumbing system shall be lead free in accordance with

NSF-372.
B. Sizes: Unless otherwise indicated, provide valves of same size as upstream pipe size.
C. Operators: Provide handwheels, fastened to valve stem, for valves other than quarter-turn.

Provide lever handle for quarter-turn valves, 6" and smaller, other than plug valves. Provide one
wrench for every 10 plug valves. Provide gear operators for quarter-turn valves 8" and
larger. Provide chain-operated sheaves and chains for overhead valves as indicated.

D. Acceptable Manufacturer’s

1.

Drain Valves:

a. Apollo.

b. Hammond/Milwaukee Valve Corp.
C. Nibco, Inc.

Gas Plug Valves:

a. DeZurik Co.

b. Homestead.

C. Nordstrom.

d. Power.

e. Walworth Co.
Gas Cocks:

a. Conbraco/Apollo.
b. DeZurik Corp.

C. Nibco, Inc.

Ball Valves:

a. Apollo.

b. Hammond/Milwaukee Valve Corp.
C. Nibco, Inc.

d. Watts Co.
Butterfly Valves:

a. Apollo.

b. Centerline.

C. DeZurik Co.

d. Keystone.

e. Nibco, Inc.

Swing Check Valves:
Apollo.

Nibco, Inc.
Watts.

aoow
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Wafer Check Valves:

a. Apollo.

b. Centerline.

c. Crane/Jenkins/Stockham.
d. Nibco, Inc.

e. Mission.

f. Titan FCI.

Lift Check Valves:

a. Hammond/Milwaukee Co.
b. Nibco, Inc.

c. Stockham/Crane.

Balance Valve (2" and smaller Venturi Type):

Armstrong.

Flowset-Flow Design Inc.
Gerand.

Preso.

Griswold.

Victaulic / IML.

~0o0oTw®

Balance Valve (2" and smaller variable CV orifice type):

Armstrong.
Bell & Gossett.
Nibco, Inc.
Victaulic / IMI.

coop

Reduced Pressure Backflow Preventer:

Apollo.

Febco Sales, Inc.
Watts.
Zurn/Wilkins.

aoow

E. Valve Features:

1.

General: Provide valves with features indicated and, where not otherwise indicated,
provide proper valve features as determined by Installer for installation requirements.
Comply with ASME B31.9 for building services piping, and ASME B31.1 for power piping.
All valves in the plumbing system shall be lead free.

Flanged: Valve flanges complying with ANSI B16.1 (cast iron), ANSI B16.5, (steel), or
ANSI B16.24 (bronze).

Threaded: Valve ends complying with ANSI B2.1.

Solder-Joint: Valve ends complying with ANSI B16.18.

Press Ends: Valve end comply with ANSI B 75 or ANSI B 88 or ASME B16.54.

F. Valve Schedule:

1.

General: Provide the following valves for various valve types referenced in Division 22
sections.
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2. Drain Valves:
a. 125 Ib. SWP: Bronze body, stainless ball and stem, , 3/4" hose outlet, provide cap
and chain. Cap shall be fully rated to the maximum pressure of the valve body.
Conform to ASSE 1005. Lead free.
1) Threaded End:

a)  Apollo 70LF-14X-HC
b)  Nibco, Inc. TS-585-80-LF-HC.

2) Solder Ends:

a)  Apollo 70LF-20X-HC
b)  NIBCO S-585-80-LF-HC

3. Ball Valves:

a. See sizes below. 600 CWP/150 SWP, bronze body, full port, bronze trim, 2-piece
construction, TFE seats and seals (NSF 61 - 180° F C. Hot). Lead free.

1) Solder

a) 2" to 2 V4" Apollo 77CLF-200A.

b) 2" to 2”: Milwaukee UPBA-450

c) 2" to 2”: Nibco, Inc. S-585-80-LF or S-585HP-LF.
2) Threaded

a) 2" to 2 V2": Apollo 77CLF-100A.

b) 2" to 2”: Milwaukee UPBA-400.

c) 2" to 2”: Nibco, Inc. T-585-80-LF or T-585HP-LF.

4. Butterfly Valves:

a. 6” and Smaller: 200 psi, cast iron or ductile iron body, lug type, extended neck,
CF8M stainless steel or aluminum bronze disc, bearings, reinforced resilient EDPM
seat, manual lever and lock, lead free. Conform to MSS SP-67. Butterfly valves shall
be capable of bubble tight shut-off at full rated pressure and be rated for bi-
directional dead-end service without the need for a downstream flange.

1) Lug:
a) Apollo LD141
b) Nibco, Inc. LD2000.
5. Swing Check Valves:

a. 3” and Smaller: 125 Ib. SWP, bronze body, horizontal swing, straight pattern flow
renewable disc, lead free. Conform to MSS SP-80.

1) Threaded Ends:

a) Apollo 161TLF.
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b) Nibco, Inc. T-413-Y-LF.
2) Solder Ends:

a) Apollo 161SLF
b) Nibco, Inc. S-413-Y-LF.

6. Wafer Check Valves:

a. All Sizes: 125 psi, cast-iron body, aluminum bronze or plated iron plates, stainless
steel stem, Buna-N seat, stainless steel springs, lead free.

1) Apollo 6WC-10X-NILF
2) Nibco, Inc.: W-920-W-LF.

7. Lift Check Valves:

a. 2” and Smaller: 125 psi, bronze body, lift type, spring loaded, renewable disc,
threaded ends, lead free. Conform to FCI74-1 for design, rating and testing.

1) Nibco, Inc. T-480-Y-LF.
8. Gas Plug Valve:

a. 2” and Smaller: 150 psi, cast-iron body, straightaway pattern, square bronze head,
threaded ends.

1) DeZurik #PEC.
2) Homestead: 611.

b. 2-1/2”and Larger: 175 psi, lubricated or permanently lubricated plug type, semi-
steel body, single gland, wrench operated, flanged ends.

1) DeZurik #PEC.

2) Nordstrom 143.

3) Powell 2201.

4) Homestead: 611/612.

9. Gas Cocks:

a. Gas Cocks 3" and Smaller: 250 psi non-shock CWP, bronze ball valve with chrome
plated ball, threaded ends, UL listed.

1) Nibco, Inc. T-580-70-UL-842.
2)  Apollo 80-100

10. Balance Valves:

a. (CV Type) 2” Size and Smaller: Provide balance valves equipped with readout
valves to facilitate connecting of differential pressure meter to balance valves.
Equip each readout valve with integral EPT check valve designed to minimize
system fluid loss during monitoring process. Provide calibrated nameplate to
indicated degree of closure of precision machined orifice. Construct balancing
valve with internal EPT O-ring seals to prevent leakage around rotating element.
Provide balance valves with preformed polyurethane insulation suitable for use on
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heating and cooling systems, and to protect balance valves during shipment. Must
be lead free.

1) Acceptable Manufacturers:

a) Armstrong.

b) Bell & Gossett, ITT; Fluid Handling Div.
c) Nibco, Inc.

d) Victaulic / IMI.

(Venturi Type) 2” and Smaller: One piece, non-ferrous, bronze/brass flow
measuring and balancing/shut-off valve combination. The flow element shall be a
low loss/high signal Venturi type (+ 2% accuracy) of one to ten rangeability,
equipped with dual Schrader Type pressure test posts and caps. Balancing/shutoff
valves shall be ball type with large diameter plated ball, teflon seats, blow out proof
stem with teflon packing and packing nut. Full size handle, grip and memory stop.
Entire assembly rated to 400 WOG and tested to 100% after assembly. Must be
lead free.

1) Acceptable Manufacturers:

a) Armstrong

b) Flow Design-Flowset.

c) Gerand Co.

d) Griswold (manually adjusted valves only).
e) Preso.

f) Victaulic / IMI.

11. Reduced Pressure Backflow Preventer:

a.

Provide reduced pressure principle backflow preventers consisting of assembly
including shutoff valves on inlet and outlet, and strainer on inlet. Backflow
preventers shall include test cocks, and pressure-differential relief valve located
between 2 positive seating check valves. Provide funnel drain assembly and
airgap drain to floor drain. Construct in accordance with ASSE Standard 1013, and
is USC approved and lead free.

1) FEBCO Co. LF880V (all sizes), LF860 (all sizes).

PIPING SPECIALTIES

General: Provide factory-fabricated piping specialties recommended by manufacturer for use in
service indicated. Provide piping specialties of types and pressure ratings indicated for each
service, or if not indicated, provide proper selection as determined by Installer to comply with
installation requirements. Provide sizes as indicated, and connections, which properly mate with
pipe, tube, and equipment connections. Where more than one type is indicated, selection is
Installer's option.

Pipe Escutcheons:

General: Provide pipe escutcheons as specified herein with inside diameter closely fitting

pipe outside diameter, or outside of pipe insulation where pipe is insulated. Select outside
diameter of escutcheon to completely cover pipe penetration hole in floors, walls, or
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ceilings; and pipe sleeve extension, if any. Furnish pipe escutcheons with nickel or
chrome finish for occupied areas, prime paint finish for unoccupied areas.

2. Pipe Escutcheons for Moist Areas: For waterproof floors, and areas where water and
condensation can be expected to accumulate, provide cast brass or sheet brass
escutcheons, solid or split hinged.

3. Pipe Escutcheons for Dry Areas: Provide sheet steel escutcheons, solid or split hinged.
4, Acceptable Manufacturers:

a. Brasscraft.

b. Dearborn.

C. McGuire.

d. Zurn.

C. Air Admittances Valve: Provide an air admittance valve constructed of materials approved for
specific application.

1. Sanitary vent system admittance valves shall meet with ASSE 1051.
2. Acid Vent system admittance valves shall meet ASSE 1049.
3. Acceptable Manufacturers:

a. Studor.

D. Strainers:

1. General: Provide strainers full line size of connecting piping, with ends matching piping
system materials. Select strainers for 125 psi working pressure, with Type 304 stainless
steel screens, with 3/64" perforations @ 233 per sqg. in. as a minimum.

a. Flanged Ends, 6" and Smaller in Copper Piping Systems: wye patterned cast
copper silicon strainer, screwed screen retainer with centered blowdown fitted and
blowdown piped to nearest drain with valve.

b. Acceptable Manufacturers:

1) Watts LF7777: 1/4” thru 4”.
2) Apollo 59LF Series: 1/8” thru 4”.

E. Dielectric Fittings:

1. General: Provide standard products recommended by manufacturer for use in service
indicated, which effectively isolate ferrous from non-ferrous piping (electrical conductance),
prevent galvanic action, and stop corrosion.

2. Dielectric unions and flanges shall conform to ANSI and have no flow restriction when
assembled. Flanges shall be rated at 175 psi and unions at 250 psi.

a. Acceptable Manufacturers:
1) Capital MFG.
2) Epco Sales, Inc.
3) Mueller Company.
4) Watts Regulator.

b. Clearflow dielectric waterway nipple, steel nipple with inert thermoplastic liner. Shall
meet ASTM F-492-77.

1) Acceptable Manufacturers:
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a) Gruvlok.
b) Victaulic.

Fire Barrier Penetration Seals:

1.

Provide seals for any opening through fire-rated walls, floors, or ceilings used as passage
for mechanical components such as piping or ductwork.

a.

Cracks, Voids, or Holes Up to 4" Diameter: Use putty or caulking, one-piece
intumescent elastomer, non-corrosive to metal, compatible with synthetic cable
jackets, and capable of expanding 10 times when exposed to flame or heat, UL-
listed.

Openings 4" or Greater: Use sealing system capable of passing 3-hour fire test in
accordance with ASTM E-814, consisting of wall wrap or liner, partitions, and end
caps capable of expanding when exposed to temperatures of 250 to 350°F (121 to
177°C), UL-listed.

1) VOC content of fire barrier sealant not to exceed 250 g/L.
Acceptable Manufacturers:

1) Electro Products Div./3M. (Fire Barrier Systems)
2) Mansville Products Corp.

3) Nelson; Unit of General Signal. (Flameseal)

4) Pipe Shield Incorporated.

5) STI.

6) Hilti — FS/One.

Water Hammer Arresters:

1.

General: Provide piston type water hammer arresters, pressure rated for 250 psi, tested
and certified in accordance with ASSE #1010 and lead free. Provide access panel for
servicing.

Acceptable Manufacturers:

~0 a0 o

Josam Co.

PPP, Inc.

Sioux Chief.

Smith (Jay R.) Mfg. Co.

Watts.

Zurn Industries, Inc.; Hydromechanics Div.

FABRICATED PIPING SPECIALTIES

Drip Pans: Provide drip pans fabricated from corrosion-resistant sheet metal with watertight
joints, and with edges turned up 2-1/2". Reinforce top, either by structural angles or by rolling
top over 1/4" steel rod. Provide hole, gasket, and flange at low point for watertight joint and 1"
drain line connection.

Pipe Sleeves: Provide pipe sleeves of one of the following:

1.

Sheet-Metal: Fabricate from galvanized sheet metal; round tube closed with snap lock
joint, welded spiral seams, or welded longitudinal joint. Fabricate from the following
gauges: 3" and smaller, 20 gauge; 4" to 6" 16 gauge; over 6", 14 gauge.
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2. Steel-Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs.
3. Iron-Pipe: Fabricate from cast-iron or ductile-iron pipe; remove burrs.

2.06

2.07

4, Plastic-Pipe: Fabricate from Schedule 80 PVC plastic pipe; remove burrs.

Sleeve Seals: Provide sleeve seals in sleeve as follows:

1. Below grade in foundation wall or exterior walls above grade.
a. Link seal.
b. Innerlynx.
2. Penetration below grade thru floor.
a. Provide elastomeric joint sealant to maintain watertight and airtight continuous
seal.
3. Penetrations thru walls, floors, or ceilings above grade.
a. Intumescent fire stop.

PIPE ALIGNMENT GUIDES

General: Provide pipe alignment guides on both sides of expansion joints, and elsewhere as
indicated. Construct with 4- finger spider traveling inside guiding sleeve, with provision for
anchoring to building substrate.

Acceptable Manufacturers:

1. Anvil.
2. Hyspan Precision Products, Inc.
3. Metraflex Co.

HANGERS AND SUPPORTS
References:

1. ASTM B633 — Specification for Electrodeposited Coatings of Zinc on Iron and Steel.

2. ASTM A123 — Specification for Zinc (Hot Galvanized) Coatings on Products Fabricated
from Rolled, Pressed, and Forged Steel Shapes, Plates, Bars, and Strip.

3. ASTM A653 G90 — Specification for Steel Sheet, Zinc Coated by the Hot-Dip Process.

4, MSS SP58 — Manufacturers Standardization Society: Pipe Hangers and Supports —
Materials, Design and Manufacture.

5. MSS SP69 — Manufacturers Standardization Society: Pipe Hangers and Supports —
Selection and Application.

Quality Assurance:

1. Hangers and supports used in fire protection piping systems shall be listed and labeled
by Underwriters Laboratories.

2. Steel pipe hangers and supports shall have the manufacturer’s name, part number, and
applicable size stamped in the part itself for identification.

3. Hangers and supports shall be designed and manufactured in conformance with MSS
SP58.
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Supports for sprinkler piping shall be in conformance with NFPA 13.

C. Horizontal-Piping Hangers and Supports:

1.

General: Except as otherwise indicated, provide factory- fabricated horizontal-piping
hangers and supports selected by Installer to suit horizontal-piping systems. Use only
one type by one manufacturer for each piping service. Select size of hangers and
supports to exactly fit pipe size for bare piping, and to exactly fit around piping insulation
with saddle or shield for insulated piping. Provide baked on epoxy paint hangers and
supports for copper piping systems.

D. Vertical-Piping Clamps:

1.

General: Except as otherwise indicated, provide factory- fabricated vertical-piping clamps
complying with MSS SP-58 selected by Installer to suit vertical piping systems, in
accordance with MSS SP-69 and manufacturer's published product information. Select
size of vertical piping clamps to exactly fit pipe size of bare pipe. Provide baked on epoxy
paint clamps for copper-piping systems.

E. Hanger-Rod Attachments:

1.

General: Except as otherwise indicated, provide factory- fabricated hanger-rod
attachments complying with MSS SP-58 selected by Installer to suit horizontal-piping
hangers and building attachments, in accordance with MSS SP-69 and manufacturer's
published product information. Use only one type by one manufacturer for each piping
service. Select size of hanger-rod attachments to suit hanger rods. Provide copper-plated
hanger-rod attachments for copper-piping systems.

F. Building Attachments:

1.

General: Except as otherwise indicated, provide factory- fabricated building attachments
complying with MSS SP-58 selected by Installer to suit building substrate conditions, in
accordance with MSS SP-69 and manufacturer's published product information. Select
size of building attachments to suit hanger rods.

G. Finishes:

1.

2.

Indoor Finishes:

a. Hangers and clamps for support of bare copper piping shall be coated with copper
colored epoxy paint. Additional PVC coating of the epoxy painted hanger shall be
used where necessary.

b. Hangers for other than bare copper pipe shall be zinc plated in accordance with
ASTM B633 or shall have an electrodeposited epoxy finish.

C. Strut channels shall be pre-galvanized in accordance with ASTM A653 G90 or
have an electrodeposited epoxy finish.

Outdoor, High Humidity and Corrosive Area Finishes:

a. Hangers and strut for insulated piping in high humidity areas, including but not
limited to; Natatoriums, pool locker rooms and pool equipment rooms, shall be hot
dip galvanized after fabrication by manufacturing in accordance with ASTM A123.
All hanger hardware in high humidity areas shall also be hot-dip galvanized. Zinc
plated or stainless-steel hardware is not acceptable for these areas.
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b. Hangers in direct contract with un-insulated steel or cast-iron piping in high
humidity areas, including but not limited to; natatoriums, pool locker rooms, pool
chemical rooms and pool equipment rooms, shall be electro-deposit epoxy finish.
Attachments, strut, hanger rod and hardware shall be hot-dip galvanized after
fabrication by manufacturing in accordance with ASTM A123. Zinc plated or
stainless-steel hardware is not acceptable for these areas.

C. Hangers and struts located in outdoor or corrosive areas, including but not limited
to corrosive chemical storage rooms, shall be electro-deposit epoxy finish with
stainless steel hardware. (Does not apply to chlorine storage, the chlorine storage
room hangers shall match the natatorium.).

H. Acceptable Manufacturers of Hangers and Supports:
1. B-Line Systems Inc.
2. Superstrut.
3. PHD, Inc.
4. Erico.
l. Pipe Positioning Systems:
1. Description: IAPMO PS42, system of metal brackets, clips and straps for positioning
piping in pipe spaces for plumbing fixtures.
2. Acceptable Manufacturers:
a. Holdrite Corp.; Hubbard Enterprises.

J. Cast Iron Piping Restraints

1. Engineered restraints for cast iron piping up to 50 feet of head pressure.
2. Acceptable Manufacturers:

a. Holdrite Corp.; Hubbard Enterprises.
K. Shields:

1. General: Except as otherwise indicated, provide saddles or shields under piping hangers
and supports, factory-fabricated, for all insulated piping. Size saddles and shields for
exact fit to mate with pipe insulation.

2. Protection Shields: MSS Type 40; of length per schedule below to prevent crushing of
insulation. Provide coated projection shields on cold/ chilled water piping.

a. Schedule:
Nominal Pipe or Shield Gauge
Tubing Size Shield Length | Thickness Material
V%" thru 3” 12” 18 Galvanized
4’ 12” 16 Galvanized

3. Thermal Hanger Shields: MSS Type 40 Constructed of an insert of high density, 100 psi,
water-proofed calcium silicate, encased in a sheet metal shield. Provide assembly of
same thickness as adjoining insulation. The style of thermal hanger shield assembly shall
be determined by shield manufacturer based on hanger type.

4, Acceptable Manufacturers:

a. Pipe Shields, Inc.
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2.08

2.09

b. Value Engineering Products, Inc.

MISCELLANEOUS MATERIALS
Metal Framing:

1. Supplementary Structural Supports: Design and fabricate supports using structural
quality steel bolted framing materials as manufactured by B-Line Systems. Channels
shall be roll formed, 12-gauge ASTM A570 Grade 33 steel, 1 5/8” x 1 5/8” or greater as
required by loading conditions. Submit designs for pipe tunnels, pipe galleries, etc., to
Engineer for approval. Use clamps and fittings designed for use with the strut system.

Steel Plates, Shapes and Bars: Provide products complying with ASTM A 36.
Trapeze Hangers:

1. Trapeze hangers shall be constructed from 12-gauge roll formed ASTM A570 Gr. 33
structural steel channel, 1 5/8” x 1 5/8” minimum. B-Line B22 strut or stronger as
required.

2. Mount pipes to trapeze with 2-piece pipe straps sized for outside diameter of pipe, B-Line
B2000 Series.

3. For pipes subjected to axial movement:

a. Strut mounted roller support, B-Line B3126. Use pipe protection saddles or
shields on insulated lines.
b. Strut mounted pipe guide, B-Line B2417.

Heavy-Duty Steel Trapezes: Fabricate from steel shapes selected for loads required; weld steel
in accordance with AWS standards.

Pipe Guides: Provide factory-fabricated guides, of cast semi- steel or heavy fabricated steel,
consisting of bolted two- section outer cylinder and base with two-section guiding spider bolted
tight to pipe. Size guide and spiders to clear pipe and insulation (if any), and cylinder. Provide
guides of length recommended by manufacturer to allow indicated travel.

GLASS THERMOMETERS

General: Provide glass thermometers of materials, capacities, and ranges indicated, designed
and constructed for use in service indicated.

Case: Die cast aluminum finished in baked epoxy enamel, glass front, spring secured, 9" long.

Adjustable Joint: Die cast aluminum, finished to match case, 180°F adjustment in vertical plane,
360 degrees adjustment in horizontal plane, with locking device.

Tube and Capillary: Organic filled "red" color, magnifying lens, 1% scale range accuracy, shock
mounted.

Scale: Satin faced, non-reflective aluminum, permanently etched markings.

Stem: Copper-plated steel, or brass, for separable socket, length to suit installation and lead
free.
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210

2.1

212

Range: Conform to the following:
1. Hot Water: 30° - 240°F with 2°F scale divisions.
Acceptable Manufacturers:

Ernst Gauge Co.
Marshalltown Instruments, Inc.
Taylor.

Trerice (H.O.) Co.

Weiss Instruments, Inc.
Winters Thermogauge.

2 e

THERMOMETER WELLS

General: Provide thermometer wells constructed of brass or stainless steel, lead free, pressure
rated to match piping system design pressure. Provide 2" extension for insulated piping.
Provide cap nut with chain fastened permanently to thermometer well.

Manufacturer: Same as thermometers.

PRESSURE AND TEMPERATURE GAUGE CONNECTOR PLUGS

General: Provide temperature and pressure gauge connector plugs pressure rated for 500 psi
and 275°F. Construct of brass and finish in nickel-plate, lead free, equip with 1/2" NPT fitting,
with self-sealing valve core type neoprene gasketed orifice suitable for inserting 1/8" O.D. probe
assembly from dial type insertion thermometer or pressure gauge. Equip orifice with gasketed
screw cap and retaining strap. Provide extension, length equal to insulation thickness, for
insulated piping.

Acceptable Manufacturers:

1. Peterson Equipment Co.

PRESSURE GAUGES

General: Provide pressure gauges of materials, capacities, and ranges indicated, designed and
constructed for use in service indicated.

Type: General use, 1% accuracy, ANSI B40.1 grade A, phosphor bronze bourdon type, bottom
connection.

Case: Drawn steel or brass, glass lens, 4 1/2" diameter.

Connector: Brass with 1/4" male NPT, lead free. Provide protective syphon when used for
steam service.

Scale: White coated aluminum, with permanently etched markings.
Range: Conform to the following:

1. Water: 0 - 100 psi.
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G.

213

C.

Acceptable Manufacturers:

Ametek/U.S. Gauge.

Marsh Instrument Co.; Unit of General Signal.
Marshalltown Instruments, Inc.

Trerice (H.O.) Co.

Weiss Instruments, Inc.

Winters Thermogauge.

oAM=

PRESSURE GAUGE COCKS

General: Provide pressure gauge cocks between pressure gauges and gauge tees on piping
systems. Construct gauge cock of brass with 1/4" female NPT on each end, and "T" handle
brass plug.

Snubber: 1/4" brass bushing with corrosion resistant porous metal disc, through which pressure
fluid is filtered. Select disc material for fluid served, lead free and pressure rating.

Manufacturer: Same as for pressure gauges.

PART 3 EXECUTION

3.01

3.02

A.

PIPE AND PIPE FITTING INSTALLATION

General: Install pipes and pipe fittings in accordance with recognized industry practices which
will achieve permanently leakproof piping systems, capable of performing each indicated
service without piping failure. Install each run with minimum joints and couplings, but with
adequate and accessible unions for disassembly and maintenance/replacement of valves and
equipment. Reduce sizes (where indicated) by use of reducing fittings. Align piping accurately at
connections, within 1/16" misalignment tolerance.

Locate piping runs, except as otherwise indicated, vertically and horizontally (pitched to drain)
and avoid diagonal runs wherever possible. Orient horizontal runs parallel with walls and
column lines. Locate runs as shown or described by diagrams, details and notations or, if not
otherwise indicated, run piping in shortest route which does not obstruct usable space or block
access for servicing building and its equipment. Hold piping close to walls, overhead
construction, columns and other structural and permanent-enclosure elements of building; limit
clearance to 1/2" where furring is shown for enclosure or concealment of piping, but allow for
insulation thickness, if any. Where possible, locate insulated piping for 1" clearance outside
insulation. Wherever possible in finished and occupied spaces, conceal piping from view, by
locating in column enclosures, in hollow wall construction or above suspended ceilings; do not
encase horizontal runs in solid partitions, except as indicated.

Electrical Equipment Spaces: Do not run piping through transformer vaults and other electrical
or electronic equipment spaces and enclosures unless unavoidable. Install drip pan under
piping that must be run through electrical spaces.

Painting of Pipe: Paint all exterior steel piping (gas, etc.) with a rust inhibitor paint. Coordinate
color with architect prior to painting.

PIPING SYSTEM JOINTS

General: Provide joints of type indicated in each piping system.
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B.

3.03

Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies. Ream
threaded ends to remove burrs and restore full inside diameter. Apply pipe joint compound, or
pipe joint tape (Teflon) where recommended by pipe/fitting manufacturer, on male threads at
each joint and tighten joint to leave not more than 3 threads exposed.

Braze copper tube-and-fitting joints where indicated, in accordance with ASME B31.

Solder copper tube-and-fitting joints where indicated, in accordance with recognized industry
practice. Cut tube ends squarely, ream to full inside diameter, and clean outside of tube ends
and inside of fittings. Apply solder flux to joint areas of both tubes and fittings. Use only flux with
no lead content. Insert tube full depth into fitting, and solder in manner which will draw solder full
depth and circumference of joint. Wipe excess solder from joint before it hardens.

Press Connections: Copper press fittings shall be made in accordance with the manufacturer’'s
installation instructions. The tubing shall be fully inserted into the fitting and the tubing marked
at the shoulder of the fitting. The fitting alignment shall be checked against the mark on the
tubing to assure the tubing is fully engaged (inserted) in the fitting. The joints shall be pressed
using the tool approved by the manufacturer.

Weld pipe joints in accordance with recognized industry practice and as follows:

1. Weld pipe joints only when ambient temperature is above 0°F (-18°C) where possible.

2. Bevel pipe ends at a 37.5-degree angle where possible, smooth rough cuts, and clean to
remove slag, metal particles and dirt.

3. Use pipe clamps or tack-weld joints with 1" long welds; 4 welds for pipe sizes to 10", 8
welds for pipe sizes 12" to 20".

4, Build up welds with stringer-bead pass, followed by hot pass, followed by cover or filler

pass. Eliminate valleys at center and edges of each weld. Weld by procedures which will
ensure elimination of unsound or unfused metal, cracks, oxidation, blow-holes and non-
metallic inclusions.

5. Do not weld-out piping system imperfections by tack-welding procedures; re-fabricate to
comply with requirements.

6. At Installer's option, install forged branch-connection fittings wherever branch pipe is
indicated; or install regular "T" fitting.

7. Clean all welded joints and apply prime coat rust inhibitor.

Weld pipe joints of steel water pipe in accordance with AWWA C206.

Hubless Hub & Spigot, Cast-lron Joints: Comply with coupling manufacturer's installation
instructions.

Plastic Pipe/Tube Joints: Comply with manufacturer's instructions and recommendations, and
with applicable industry standards. Install per ASTM D-2321 (underground installation) with
contractor Bunder’s Qualification per ASME B31.3.

INSTALLATION OF VALVES

General: Except as otherwise indicated, comply with the following requirements:

1. Install valves where required for proper operation of piping and equipment, including
valves in all branch lines to isolate sections of piping whether shown or not. Branch lines

will be considered any line connecting to the main piping. Locate valves so as to be
accessible and so that separate support can be provided when necessary.
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3.04

2. Install valves with stems pointed up, in vertical position where possible, but in no case
with stems pointed downward from horizontal plane unless unavoidable. Install valve
drains with hose-end adapter for each valve that must be installed with stem below
horizontal plane.

Shutoff Valves: Install on inlet and outlet of each mechanical equipment item, and elsewhere as
indicated.

Drain Valves: Install on each mechanical equipment item located to completely drain equipment
for service or repair. Install at base of each riser, at base of each rise or drop in piping system,
and elsewhere where indicated or required to completely drain hydronic piping system.

Insulation: Where insulation is indicated, install extended-stem valves, arranged in proper
manner to receive insulation.

Mechanical Actuators: Install mechanical actuators with chain operators where indicated.
Extend chains to about 5' above floor and hook to clips to clear aisle passage.

Valve System: Select and install valves with outside screw and yoke stems, except provide
inside screw non-rising stem valves where headroom prevents full opening of OS&Y valves.

Non-Metallic Disc: Limit selection and installation of valves with non-metallic discs to locations
indicated and where foreign material in piping system can be expected to prevent tight shutoff of
metal seated valves.

Renewable Seats: Select and install valves with renewable seats, except where otherwise
indicated.

Fluid Control: Except as otherwise indicated, install ball or butterfly valves to comply with ANSI
B31.9. Where throttling is indicated or recognized as principal reason for valve, install balancing
valves or as indicated on drawings.

Installation of Check Valves (5x diameter of pipe lay length away from pumps):

1. Swing Check Valves: Install in horizontal position with hinge pin horizontally
perpendicular to center line of pipe. Install for proper direction of flow.

2. Wafer Check Valves: Install between 2 flanges in horizontal or vertical position, position
for proper direction of flow.

3. Lift Check Valve: Install in piping line with stem vertically upward, position for proper

direction of flow.

INSTALLATION OF PIPING SPECIALTIES

Pipe Escutcheons: Install pipe escutcheons on each pipe penetration thru floors, walls,
partitions, and ceilings where penetration is exposed to view; and on exterior of building. Secure
escutcheon to pipe or insulation so escutcheon covers penetration hole, and is flush with
adjoining surface.

Y-Type Strainers: Install Y-type strainers full size of pipeline, in accordance with manufacturer's
installation instructions. Install pipe nipple and shutoff valve in strainer blow down connection,
full size of pipe connection. Provide drain line from shutoff valve to plumbing drain and airgap,
full size of blow down connection.
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1. Locate Y-type strainers in supply line ahead of the following equipment, and elsewhere
as indicated, if integral strainer is not included in equipment:

a. Pumps.
b. Pressure reducing valves.
C. Main domestic water entry prior to backflow.

Dielectric Fittings:

1. Contractor shall use dielectric nipples wherever possible.

2. Provide dielectric pipe fittings and isolators at all connections between dissimilar metals
in the domestic water and fire protection systems to control corrosion potential
caused by galvanic or electrolytic action.

3. Typical locations for dielectric isolation are: water heaters, storage and pressure
tanks, water conditioning equipment, pumps, changes in service piping materials,
make-up connections to boilers and chilled water systems, valves, deaerators,
flexible connectors and the like where materials of different electrode potential are
joined.

4. Storage tanks shall be isolated from piping and tank stands by use of anti-electrolytic and
galvanic isolators.

Fire Barrier Penetration Seals: Fill entire opening with sealing compound. Adhere to
manufacturer's installation instructions.

Water Hammer Arresters: Install in upright position, in locations of all quick closing valves and
as required by code, and of sizes in accordance with ASSE #1010, and elsewhere as indicated.

INSTALLATION OF FABRICATED PIPING SPECIALTIES

Drip Pans: Locate drip pans under piping passing over or within 3' horizontally of electrical
equipment, and elsewhere as indicated. Hang from structure with rods and building
attachments, weld rods to sides of drip pan. Brace to prevent sagging or swaying. Connect 1"
drain line to drain connection, and run to nearest plumbing drain or elsewhere as indicated.

Pipe Sleeves: Install pipe sleeves of types indicated where piping passes through walls, floors,
ceilings, and roofs. Do not install sleeves through structural members of work, except as
detailed on drawings, or as reviewed by Architect/Engineer. Install sleeves accurately centered
on pipe runs. Size sleeves so that piping and insulation (if any) will have free movement in
sleeve, including allowance for thermal expansion; but not less than 2 pipe sizes larger than
piping run. Where insulation includes vapor-barrier jacket, provide sleeve with sufficient
clearance for installation. Install length of sleeve equal to thickness of construction penetrated,
and finish flush to surface; except floor sleeves. Extend floor sleeves 1/4" above level floor
finish, and 3/4" above floor finish sloped to drain. Provide temporary support of sleeves during
placement of concrete and other work around sleeves, and provide temporary closure to
prevent concrete and other materials from entering sleeves.

1. Install sheet-metal sleeves at interior partitions and ceilings other than suspended
ceilings.

2. Install iron-pipe sleeves at exterior penetrations; both above and below grade.

3. Install steel-pipe sleeves except as otherwise indicated.

Sleeve Seals: Install in accordance with the manufacturer's requirements.
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3.06

A.

3.07

EXPANSION LOOP INSTALLATION

General: Fabricate expansion loops as indicated, in locations indicated, and elsewhere as
determined by Installer for adequate expansion of installed piping system. Subject loop to cold
spring which will absorb 50% of total expansion between hot and cold conditions. Provide pipe
anchors and pipe alignment guides as indicated, and elsewhere as determined by Installer to
properly anchor piping in relationship to expansion loops.

INSTALLATION OF HANGERS AND SUPPORTS

General: Install hangers, supports, clamps and attachments to support piping properly from
building structure; comply with MSS SP-69. Arrange for grouping of parallel runs of horizontal
piping to be supported together on trapeze type hangers where possible. Install supports with
maximum spacings per local code. Where piping of various sizes is to be supported together by
trapeze hangers, space hangers for smallest pipe size or install intermediate supports for
smaller diameter pipe. Do not use wire or perforated metal to support piping, and do not support
piping from other piping.

Installation of Building Attachments:

1. Install building attachments at required locations within concrete or on structural steel for
proper piping support. Space attachments within maximum piping span length indicated
in MSS SP-69 Table 3 or local code, whichever is more stringent. Install additional
hangers at concentrated loads, including valves, flanges, guides, strainers, expansion
joints, and at changes in direction of piping. Install concrete inserts before concrete is
placed; fasten insert securely to forms. Where concrete with compressive strength less
than 2500 psi is indicated, install reinforcing bars through openings at top of inserts.

Install hangers and supports complete with necessary inserts, bolts, rods, nuts, washers and
other accessories. Except as otherwise indicated for exposed continuous pipe runs, install
hangers and supports of same type and style as installed for adjacent similar piping.

Prevent electrolysis in support of copper tubing by use of hangers and supports which are
copper plated, or by other recognized industry methods, or by plastic coated hangers.

Provisions for Movement:

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

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

3. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes, and so that
maximum pipe deflections allowed by ANSI B31 Pressure Piping Codes are not
exceeded.

Insulated Piping: Comply with the following installation requirements.
1. Clamps: Attach clamps, including spacers (if any), to piping with clamps projecting
through insulation; do not exceed pipe stresses allowed by ANSI B31.

2. Shield Installation:

a. 3” and smaller piping: Contractor option: protection shields or thermal hanger
shields. Provide on cold/chilled water a vapor barrier.
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b. 4” and Larger: thermal hanger shields. Provide on cold/chilled water piping a vapor
barrier.

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

H. Hangers, struts and hardware in outdoor or high humidity areas including but not limited to;
Natatoriums, pool locker rooms, pool chemical rooms and pool equipment rooms, shall be field
painted by the general contractor. Coordinate hanger material with painting contractor prior to
painting. The installing paint contractor shall provide preparation and painting suitable for the
material used.

3.08 INSTALLATION OF ANCHORS AND/OR RESTRAINTS

A. Install anchors at proper locations to prevent stresses from exceeding those permitted by ANSI
B31, and to prevent transfer of loading and stresses to connected equipment.

B. Fabricate and install anchor by welding steel shapes, plates and bars to piping and to structure.
Comply with ANSI B31 and with AWS standards.

C. Where expansion compensators are indicated, install anchors in accordance with expansion
unit manufacturer's written instructions, to limit movement of piping and forces to maximums
recommended by manufacturer for each unit.

D. Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe-runs,
at intermediate points in pipe- runs between expansion loops and bends. Make provisions for
preset of anchors as required to accommodate both expansion and contraction of piping.

E. Provide Restraints on cast-iron that is greater than 4” in size or as required by Codes.

1. Engineered Restraints per Section 22 1000 only.
3.09 EQUIPMENT SUPPORTS

A. Provide structural steel stands to support equipment not floor mounted or hung from structure.
Construct of structural steel members or steel pipe and fittings. Provide factory-fabricated tank
saddles for tanks mounted on steel stands.

3.10 INSTALLATION OF TEMPERATURE GAUGES

A. General: Install temperature gauges in vertical upright position, and tilted so as to be easily read
by observer standing on floor.

B. Locations: Install in the following locations, and elsewhere as indicated:

1. At outlet of each domestic hot water storage tank and temperature mixing valve.
2. Downstream of hot water recirculation pump.
C. Thermometer Wells: Install in piping tee where indicated, in vertical upright position. Fill well

with oil or graphite, secure cap.
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D.

3.1

3.12

3.13

Temperature Gauge Connector Plugs: Install in piping tee where indicated, located on pipe at
most readable position. Secure cap.
INSTALLATION OF PRESSURE AND TEMPERATURE TEST PLUGS

General: Install in piping where indicated, located on pipe at the most readable position. Secure
cap.

For horizontal pipe, install in top half of pipe line.

INSTALLATION OF PRESSURE GAUGES

General: Install pressure gauges in piping tee with pressure gauge cock, located on pipe at
most readable position.

Locations: Install in the following locations, and elsewhere as indicated:

1. At suction and discharge of each pump.
2. At discharge of each pressure reducing valve.
3. At water service and fire service entry. Prior to backflow preventer.

Pressure Gauge Cocks: Install in piping tee with snubber.

Pressure Gauge Connector Plugs: Install in piping tee where indicated, located on pipe at most
readable position. Secure cap.

CLEANING, FLUSHING, INSPECTING

General: Clean exterior surfaces of superfluous materials, and prepare for application of
specified coatings (if any). Flush out systems with clean water before proceeding with required
tests. Inspect each run of each system for completion of joints, supports and accessory items.

1. Inspect pressure piping in accordance with procedures of ASME B31.

Disinfection of Domestic Water Piping System

1. Disinfect water mains and water service including all new and existing inside building
domestic HW, CW and HWC piping.

2. Disinfection of piping and testing shall be completed a minimum of one week prior to
occupancy.

3. Prior to starting work, verify system is complete, flushed and clean.

4. Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or
soda ash) or acid (hydrochloric).

5. Inject disinfectant free chloride in liquid, powder, tablet or gas form, throughout system to

obtain 50 to 80 mg/K residual.

Bleed water from outlets to ensure distribution and test for disinfectant residual at a

minimum 15 percent of outlets.

Maintain disinfectant in system for 24 hours.

If final disinfectant residual tests less than 25 mg/L, repeat treatment.

Flush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

0. Take samples no sooner than 24 hours after flushing, from 5 percent of outlets and from
water entry, and analyze in accordance with AWWA C651.

o
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C.

3.14

Disinfect water mains and water service including all new inside building domestic HW, CW and
HWC piping in accordance with the authority having jurisdiction or, if methods are not
prescribed, in accordance with AWWA C651. Disinfection of piping and testing shall be
completed a minimum of one week prior to occupancy.

PIPING TESTS
Test pressure piping in accordance with ASME B31.

General: Provide temporary equipment for testing, including pump and gauges. Test piping
system before insulation is installed wherever feasible, and remove control devices before
testing. Test each natural section of each piping system independently but do not use piping
system valves to isolate sections where test pressure exceeds valve pressure rating. Fill each
section with water and pressurize for indicated pressure and time. Air may be used if allowed by
Code. Air cannot be used for plastic piping.

1. Required test period is 8 hours.

2. Test each piping system at 150% of operating pressure indicated, but not less than 100
psi test pressure.

3. Test drainage piping systems at a nominal pressure of 10 ft. hydrostatic head.

4, Test force drainage (pumped) piping at 50 psi.

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

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

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

END SECTION
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222000
PLUMBING SYSTEMS
PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Refer to Section 22 1000 “Pipes, Valves and Piping Specialties.”

1.02 DESCRIPTION OF WORK
A. Systems and equipment specified in this section include the following:

Potable Water System.

Storm Water, Waste and Vent System.
Natural Gas System.

Plumbing Fixtures.

Plumbing Pumps.

Water Heaters.

oAM=

1.03 SUBMITTALS
A. Provide the following submittals:

Potable Water Specialties.
Thermostatic Mixing Valves.
Expansion Tank.

Gas Regulators.

Cleanouts.

Drains.

Plumbing Fixtures & Trim.
Pumps.

Water Heaters.

PART 2 PRODUCTS

©CoNooO~WN =

2.01 MATERIALS AND PRODUCTS

A. General: Provide piping materials and factory-fabricated piping products, and specified
equipment of sizes, types, pressure ratings, temperature ratings, and capacities as indicated.
Provide sizes and types matching piping and equipment connections and provide fittings of
materials which match pipe materials. Where more than one type of materials or products are
indicated, selection is Installer's option.

2.02 PIPES, PIPE FITTINGS AND ACCESSORIES

A. Basic Valves: Refer to Section 22 1000 for valve and manufacturer Specification.
1. Sectional and Shutoff Valves:
a. 2" and Smaller: Ball valves.
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b. 2-1/2" and Larger: Ball valves or butterfly valves.
2. Drain Valves:
a. 2" and Smaller: Ball valves.
b. 2-1/2" and Larger: Ball valves or butterfly valves.

3. Check Valves:

a. All Sizes: Swing or lift check valves.
4, Balancing Valves:
a. All sizes: Calibrated or Venturi type only; positive shut-off.

2.03 POTABLE WATER SPECIALTIES
A. Hose Bibbs and Floor Boxes

1. HB-1: Chicago Faucet Co. No. 952-CP; Threaded end, chrome plated, bronze body,
renewable composition disc, tee handle, 3/4" NPT inlet, 3/4" hose outlet, integral vacuum

breaker.
2. HB-2: Zurn Z-1350-VB, stainless steel cabinet with door and wall flange, loose key
handle, vacuum breaker, coordinate, water proofing.
3. FB-1: Woodford #Y95 nickel bronze box and cover, vacuum breaker.
4, Acceptable Manufacturers:
a. Acorn.
b. Chicago Faucet Co.
C. Mifab, Inc.
d. Prier Co.
e. Smith, (Jay R.) Mfg. Co.
f. T & S Brass and Bronze Co.
g. Zurn.
h. Woodfono Mfg. Co.

B. Wall Hydrants

1. WH-1: Woodford Model B67; non-freeze cast-bronze/brass box hydrant, polished
bronze/brass plated face, tee handle key, bronze casing, length to suit wall thickness,
integral vacuum breaker, self-draining, hinged locking cover, 3/4" inlet, hose outlet.

2. Acceptable Manufacturers:

Josam Mfg. Co.

Mifab, Inc.

Smith, (Jay R.) Mfg. Co.

Woodford Mfg. Co.

Watts Co.

Zurn Industries Inc., Hydromechanics Div.

~0 o0 U

C. Roof Hydrants
1. RH-1: Woodford #SRH-MS, non-freeze, automatic draining reservoir, built-in vacuum
breaker, cast-iron deck support and flange, secured in roof deck, roof flashing.
2. Acceptable Manufacturers:
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Josam Mfg. Co.

Mifab, Inc.

Smith, (Jay R.) Mfg. Co.

Woodford Mfg. Co.

Zurn.

MAPA Products (Roof hydrants only).

~0oo0oT®

D. Connection Outlet

1. Ice Maker Box (IMB-1): Sioux Chief #696-G101, white ABS, Type L copper, “AA” water
hammer arrestor, face plate, Lead free.

2. Washer Box (WB-1): Sioux Chief #696-G2313, white ABS, Type L copper, “AA” water
hammer arrestor face plate, Lead free.

3. Acceptable Manufacturers:
a Sioux Chief.
b. IPS Corporation.
c Oatey.
d Proset Systems.

E. Backflow Preventers

1. Refer to Section 22 1000 for Specification.

F. Relief Valves
1. Provide relief valves as indicated, of size and capacity as selected by Installer for proper
relieving capacity, in accordance with ASME Boiler and Pressure Vessel Code.
2. Acceptable Manufacturers:

a. Cash (A. W.) Valve Mfg. Corp.
b. Conbraco Industries, Inc.
C. Watts Regulator Co.
d. Zurn Industries, Inc.; Wilkins-Regulator Div.
G. Water Hammer Arresters
1. Refer to Section 22 1000 for Specification.

H. P-Trap Supplies, Stops & Supply Insulation Kits

1. Approved Manufacturers:
a. Brass Craft.
b. Dearborn.
C. McQuire Manufacturing.
d. PlumberEx.
e. Truebro.

l. Trap Primers

1. Provide bronze trap primer valve with automatic vacuum breaker, complying with ASSE
1018, with 2" connections matching mating piping system.
2. Acceptable Manufacturers:
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Josam Mfg. Co.

MiFab.

Precision Plumbing Products, Inc.

Sioux Chief

Smith (Jay R.) Mfg. Co.

Tyler Pipe; Subs. of Tyler Corp.

Watts Regulator Co.

Zurn Industries, Inc.; Hydromechanics Div.

S@moaooTy

Water Pressure Regulating Valves

1. Provide pressure regulating valves, single seated, direct operated type, bronze body,
integral strainer, complying with requirements of ASSE Standard 1003 and lead free.
Size for maximum flow rate and inlet and outlet pressures indicated on drawings.

2. Acceptable Manufacturers:

a. Mueller Mfg. Co.
b. Watts Regulator Co.
C. Zurn/Wilkins.

Water Meter

1. Provide meter of size and capacity indicated. Provide roughing-in and bypass for meter in
accordance with Utility Company Requirements. Coordinate with utility company for
approved meter manufacturers. Provide manufacturers listed below only if utility
company does not have recommended manufacturers.

2. Acceptable Manufacturers:
a. Badger Meter, Inc.
b. Hersey Products Inc.
C. Neptune Water Meter Co.; Subs. Neptune Intl.
d. Rockwell Intl.; Municipal & Utility Div.
e. Sensus.

THERMOSTATIC MIXING VALVE
Master Mixing Valve:

1. Provide lead free thermostatic mixing valve or assembly ASSE 1017 listed, to include
thermostatic three-way mixing valve(s), if required, pressure reducing valve, pressure
gauges, union inlet strainer checkstops, dial thermometer, shut-off ball valves and all
interconnecting piping. Valve(s) shall provide protection against hot or cold supply line
failure and thermostatic failure. Valve(s) shall meet drawing scheduled requirements.

Point of Use Mixing Valve

1. Provide lead free thermostatic mixing valve, checkstops, ASSE 1070 listed, and located
in a serviceable location.

Emergency Fixture Mixing Valve:
1. Thermostatic mixing valve system for supplying tempered water to emergency fixtures

shall have a tamper-resistant factor set point of 85°F (29°C), union strainer checkstops
and an outlet thermometer. It shall include dual internal cold-water bypass and pressure
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2.06

based external bypass to ensure flow in the event of valve failure or loss of hot water
supply. The valve shall provide precise temperature control, capable of compliance to
the control accuracy requirements of ASSE 1071. It shall effectively shut down in the
event of cold-water failure.

Acceptable Manufacturers:

Lawler.

Leonard Valve Company.

MCC Powers Process Controls.
Symmons.

Bradley.

Watts.

R e e

DIAPHRAGM-TYPE EXPANSION TANKS

General: Provide diaphragm expansion tanks of size and number as indicated. Construct tank
of welded steel, constructed, tested, and stamped in accordance with Section VIII of ASME
Boiler and Pressure Vessel Code for working pressure of 125 psi and lead free. Furnish
National Board Form U-1 denoting compliance. Provide specially compounded heavy-duty
butyl flexible diaphragm securely sealed into tank to permanently separate air charge from
system water, and to maintain design expansion capacity. Provide pressure gauge and air-
charging fitting, and drain fitting.

Acceptable Manufacturers:

1. Amtrol, Inc.

2. Armstrong Pumps, Inc.

3. Bell & Gossett ITT.

GAS PRESSURE REGULATORS

General Requirements:

1. Single stage and suitable for natural gas.
2. Steel jacket and corrosion resistant components.
3. Elevation compensator.

Pressure Regulators (Service or Line): “Natural Gas” Comply with ANSI Z21.80. Subject to
compliance with requirements, provide as indicated on the Drawings.

1. End connections: Threaded for regulators 2” and smaller; flanged for regulators 2-1/2”
and larger.

Body and Diaphragm Case: Cast iron or die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the
valve port.

Orifice: Aluminum; interchangeable.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Single-port, self-contained regulator with orifice no larger than required at maximum
pressure inlet, and no pressure sensing piping external to the regulator.

aoRrwd
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9. Pressure regulator shall maintain discharge pressure setting downstream, and not
exceed 150 percent of design discharge pressure at shutoff.

10.  Atmospheric Vent: Factory- or field-installed, stainless steel screen in opening if not
connected to vent piping. Regulator may include vent limiting device instead of vent
connection if approved by authorities having jurisdiction.

11. Maximum Inlet Pressure: See Drawings.

12.  Outlet Pressure: See Drawings and Equipment Schedules.

13.  Approved Manufacturers:

a. American Meter Company.
b. Fisher Control Valves and Regulators; Division of Emerson Process Management.
C. Itron, Inc.

Pressure Regulators (Appliance): “Natural Gas” Comply with ANSI Z21.18. Subject to
compliance with requirements, provide as indicated on the Drawings.

1. End connections: Threaded for regulators 2” and smaller; flanged for regulators 2-1/2”
and larger.

Body and Diaphragm Case: Die-cast aluminum.

Springs: Zinc-plated steel.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber resistant to gas impurities, abrasion, and deformation at the
valve port.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Atmospheric Vent: Regulator may include vent limiting device instead of vent connection
if approved by authorities having jurisdiction.

Maximum Inlet Pressure: See Drawings.

Outlet Pressure: See Drawings and Equipment Schedules.

0. Approved Manufacturers:

abrwd
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a American Meter Company.

b Fisher Control Valves and Regulators; Division of Emerson Process Management.
C. Maxitrol.

d Itron, Inc.

STORM DRAIN, WASTE AND VENT SYSTEM
General: Provide pipes and pipe fittings complying with Division 22, Section 22 1000.

Floor Drain, Floor Sinks, Roof Drain, Area Drains and Vent Flashing: Flashing (safe pan) shall
consist of one of the following:

1. 4 |b./ft? sheet lead with appropriate under support.

2. No. 24 B & S gauge (.02) sheet copper with 15 Ib. asphalt felt sub pans (silver soldered
seams only).

3. .04 thickness non plasticized chlorinated polyethylene and asphalted saturated felt
flashing as approved and acceptable with jurisdictional code.

Drainage Piping Products: Provide factory-fabricated drainage piping products of size and type
indicated. Where not indicated, provide proper selection as determined by Installer to comply
with installation requirements and governing regulations.

1. Cleanout Plugs: Cast-bronze or brass, threads complying with ANSI B2.1, countersunk
head.
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Floor Cleanouts: Cast-iron body and frame; cleanout plug; adjustable round top as
follows:

a. (General) Nickel-Bronze Top: Manufacturers standard cast unit of the pattern
indicated:

1) Pattern: Exposed flush type, standard non-slip scored or abrasive finish.

Grade Cleanouts: Cast-iron body and frame; cleanout plug; adjustable round top as
follows:

a. Cast-iron Top: Manufacturers standard cast unit of the pattern indicated:
1) Pattern: Exposed flush type, standard non-slip scored or abrasive finish.

Wall Cleanouts: Cast-iron body adaptable to pipe with cast-bronze or brass cleanout
plug; stainless steel cover including screws.
Acceptable Manufacturers:

Josam Mfg. Co.
Mifab, Inc.

Sioux Chief.

Smith (Jay R.) Co.
Tyler-Wade.

Watts Co.

g. Zurn Industries Inc.
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D. Floor Drains and Floor Sinks:

1.

General: Provide factory-fabricated drains of size and type indicated. Where not
indicated, provide proper selection as determined by Architect/Engineer to comply with
installation requirements and governing regulations.

Floor Drains and Floor Sinks:

a. Floor Drain (FD-1): Josam No. 30000-A, cast-iron body, flashing collar, weep
holes, satin 5” Diameter Nikaloy strainer.

b. Floor Drain (FD-2): Sioux Chief #Fat Max-860, PVC grate and body, bottom outlet,
flashing flange. No lift handle.

C. Floor Sink (FS-1): Josam No. 49320A-NB-AS, cast iron body, flashing flange acid
resisting interior, weep holes, aluminum dome strainer, 12-1/2" square top, 6"
deep, 1/2 grate.

d. Floor Sink (FS-2): Sioux Chief #Square Max 861-_P2, pvc grate and body, bottom
outlet, flashing flange. Square top, 14"x14”.

Roof Drains, Area Drains & Downspout Nozzles:
a. Combination Roof/Overflow Drain (CRD-1): Zurn No. Z100C-C-DU-ULP, cast iron

body, clamp ring w/gravel stop, bottom outlets, deck clamp, cast iron domes.
b. Area Drain (AD-1): Same as FD-2 above, less p-trap.

C. Downspout Nozzle (DSN-1): Josam #25010 Series, cast bronze downspout
nozzle, loose wall flange and inlet threaded connection.
d. Acceptable Manufacturers:

1) Josam Mfg. Co.
2) Mifab, Inc.
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3) Sioux Chief.

4) Smith (Jay R.) Mfg. Co.

5) Tyler Pipe; Subs. of Tyler Corp.

6) Watts Co.

7) Zurn Industries, Inc.; Hydromechanics Div.

4, Non-Metallic Trench Drains: Polymer concrete or high-density polyethylene, interlocking
design with pre-sloped or non-sloped bottom radius as plans indicate.

a. Channel Sections: Interlocking joint, modular units with end caps. Includes flat,
round or included bottoms with level, invert and with outlet numbers, sizes and
locations.

b. Grates: As indicated in detail on drawings. Color of trench and grate shall be

approved by Architect at no additional cost. Channels shall fit recesses in channel
sections withy no more than 1/8” tolerance to channel or concrete slab.
C. Accessories:

1) Provide manufacturer’s standard supports, anchors, and setting devices.

2) Provide channel-section joining and fastening materials per manufacturer.

3) Provide layout drawings for Engineer/Architect approval. Drawings should
show locations, lengths, and installation detail with concrete support, etc.

d. Acceptable Manufacturers:

1) ACO.

2) Dura Trench

3) Jay R. Smith.
4) Mifab, Inc.

5) Poly Drain.

6) Zurn Industries.

2.08 NATURAL GAS SYSTEM

A. General: Provide pipes and pipe fittings complying with Division 22, Section 22 1000.

2.09 PLUMBING FIXTURES

A. General: Provide factory-fabricated fixtures of type, style and material indicated. Where more
than one type is indicated, selection is Installer's option; but, all fixtures of same type must be
furnished by single manufacturer.

B. Materials:

1. General: Unless otherwise specified, comply with applicable Federal Specification WW-
P-541/-Series sections pertaining to plumbing fixtures, fittings, trim, metals and finishes.
Comply with requirements of WW-P-541/-specification relative to quality of ware, glazing,
enamel, composition and finish of metals, air gaps, and vacuum breakers, even though
some plumbing fixtures specified in this section are not described in WW-P-541.

2. Provide materials which have been selected for their surface flatness and smoothness.
Exposed surfaces which exhibit pitting seam marks, roller marks, foundry sand holes,
stains, discoloration, or other surface imperfections on finished units are not acceptable.

3. Where fittings, trim and accessories are exposed or semi-exposed provide bright chrome-
plated or polished stainless-steel units. Provide copper or brass where not exposed.
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4, Stainless Steel Sheets: ASTM A 167, Type 302/304, hardest workable temper.

a. Finish: No. 4, bright, directional polish on exposed surfaces.
5. Vitreous China: High quality, free from fire cracks, spots, blisters, pinholes and specks;
glaze exposed surfaces, and test for crazing resistance in accordance with ASTM C 554.
6. Synthetic Stone: High quality, free from defects, glaze on exposed surfaces, stain
resistant.

PLUMBING FITTINGS, TRIM AND ACCESSORIES

General: All components in the plumbing system shall be lead free.

Water Outlets: At locations where water is supplied by manual, automatic or remote control,
provide commercial quality faucets, valves, or dispensing devices, of type and size indicated,
and as required to operate as indicated. Include manual shutoff valves and connecting stem
pipes to permit outlet servicing without shut-down of water supply piping systems.

1. Vacuum Breakers: Provide with flush valves where required by governing regulations,
including locations where water outlets are equipped for hose attachment.

P-Traps: Include removable, 17-gauge, chrome plated P-traps with brass nuts, where drains
are indicated for direct connection to drainage system.

Carriers: Provide cast-iron supports for fixtures of either graphitic gray iron, ductile iron, or
malleable iron.

Fixture Bolt Caps: Provide manufacturer's standard exposed fixture bolt caps finished to match
fixture finish.

Escutcheons: Where fixture supplies and drains penetrate walls in exposed locations, provide
chrome-plated cast-brass escutcheons with set screw.

Aerators: Provide aerators of types approved by Health Departments having jurisdiction.
Comply with additional fixture requirements contained in fixture schedule.

Faucet/trim shall meet ANSI 117.1 Section 4.20.4.

Acceptable Manufacturers:

1. Plumbing Fixtures (Vitreous China):

a. American Standard; U.S. Plumbing Products.
b. Kohler Co.
C. Sloan.
d. Toto.
e. Zurn.
2. Lavatory Trim:
a. Chicago.
3. Sink Trim:
a. Chicago.
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b. Delta.
4. Flush Valves (Diaphragm):
a. Sloan Valve Co.
5. Fixture Seats:
Bemis Mfg. Co.
Beneke Corp.

Church Products.
Kohler Co.

"0 a0 T

Toto.
6. Drinking Fountains:

Elkay Mfg. Co.

Halsey Taylor Div.

Haws Drinking Faucet Co.
Murdock Manufacturing.

aoow

7. Mop Basin/Shower Base (Molded Stone):

Fiat Co.
Florestone.
Mustee.
Zurn.

a0 oo

8. Stainless Steel Sinks:
a. Elkay Mfg. Co.
b. Just Mfg. Co.
C. Kohler.

9. Shower Trim:

a. Bradley Corp.

10.  Fixture Carriers:

a. Josam Mfg. Co.
b. Mifab, Inc.

C. Smith Co.

d. Tyler-Wade.

e. Watts Co.

f.

11.  Emergency Showers/Eyewashes:

a. Acorn

b. Bradley Co.

C. Guardian Brass Co.
d. Haws Co.

e. Speakman Co.

Division 22 — Plumbing Systems

Olsonite Corp.; Olsonite Seats.

Zurn Industries, Inc.; Hydromechanics Div.
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2.1 PUMPS
A. General: Provide factory-tested pumps, thoroughly cleaned, and painted with one coat of

212

machinery enamel prior to shipment. Type, size, and capacity of each pump is listed in pump
schedule. Provide pumps of same type by same manufacturer.

In-line Recirculation Pumps:

1.

n

Noos~w

General: Provide in-line recirculation pumps where indicated, and of capacities as
scheduled.

Type: Horizontal, oil-lubricated, designed for 125 psi working pressure, 225°F (107°C)
continuous water temperature, and specifically designed for quiet operation.

Body: Bronze or stainless-steel construction.

Shaft: Steel, ground and polished, integral thrust collar.

Bearings: Two horizontal sleeve bearings designed to circulate oil.

Seal: Mechanical, with carbon seal face rotating against ceramic seat.

Motor: Non-overloading at any point on pump curve, open, drip- proof, sleeve bearings,
quiet operating, rubber mounted construction, built-in thermal overload protection.
Coupling: Self-aligning, flexible coupling.

Acceptable Manufacturers:

a. Armstrong Pumps, Inc.

b. Bell & Gossett ITT; Fluid Handling Div.
C. Grundfos.

d. Paco Inc.

e. Taco, Inc.

SUBMERSIBLE SUMP PUMPS AND SEWAGE EJECTORS

General: Provide submersible sump pumps and sewage ejectors as indicated, of size and
capacity as scheduled.

Pump: Cast-iron shell, cast iron impeller, stainless steel shaft, factory-sealed grease lubricated
ball bearings and double mechanical seals.

Motor: Hermetically sealed, air filled or oil filled design with built-in overload protection,
electrical characteristics as scheduled.

Controls: Mechanical float switches (no mercury) with galvanized rod and switch mounting
plate or wall support bracket as indicated on the plans.

Control Panel: Duplex panel in NEMA 1 enclosure. Panel to have hinged door and shall
include:

SO NoOORWN =

Fused disconnect switches with lock-out handles through cover.
Magnetic starters with OL and LV protection.

Test-off-automatic selector switches.

Electric Alternator.

Control circuit transformers.

Green pump running lights.

OL reset buttons.

Alarm silencing switch.

Terminal Switch.

Remote dry contacts for pump trouble with hot water alarm to DDC.
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F. Provide remote alarm panel for high water condition with alarm bell and alarm light with flasher.

G. Provide submersible sewage ejectors with quick remove system including floor discharge
elbow, stainless steel lifting rope and upper guide pipe bracket.

H. Acceptable Manufacturers:

arON =

E. Myers.
Hydro-Matic Co.
Paco Pump Co.
Weil Pump Co.
Zoeller Co.

213 DOMESTIC WATER HEATER

A. Commercial Gas-Fired Water Heaters (Gas-Fired)

1.

General: Provide commercial fully condensing design (94% to 99%) gas-fired water
heaters of sizes and capacities as indicated on schedule. Provide U.L Listed and meet
efficiency requirements of ASHRAE/IES 90.1b-1992. This heater shall be listed by
SCAQMD Rule 1146.2 Low NOx.

Heater: Construct for working pressure of 160 PSI; boiler type hand hole cleanout;
aluminum anode rod; 3/4” tapping for relief valve; glass lining on internal surfaces
exposed to water.

Controls: the control shall be an integrated solid-state temperature and ignition control
device with integral diagnostics, LED fault display capability and a digital display of
temperature settings.

Direct Venting: The heater(s) shall be suitable for venting PVC, ABS and/or CPVC for
sealed combustion direct venting. The heater shall be factory assembled and tested.
The power burner shall be of a design that requires no special calibrations on start up.
The heater(s) shall be approved for 0” clearances to combustibles.

a. Freeze protection system having spring loaded damper power to open and spring
to close.

Jacket: Insulate tank with vermin-proof glass fiber or foam insulation. Provide outer steel
jacket with baked enamel finish over bonderized undercoating.

Accessories: Provide brass drain valve; 3/4” ASME pressure and temperature relief
valve, ASME rated construction and cold-water dip tube or vacuum relief valve (Watts
#N36-M1) piped above tank.

Provide JUM Boiler Works #JM Series or Axiom #NC-1 Condensate Neutralizing Tube for
condensing flues and combustion chambers. Pipe to nearest floor drain.

Acceptable Manufacturers:

Bradford — White.

PVI Industries, Inc.

Rheem Water Heater.

Smith Corp. (A.O.); Consumer Products Div.
State Water Heater.

P20 TO

B. Electric Water Heaters

1.

General: Provide electric water heaters of sizes, capacities, and electrical characteristics
as indicated on schedule.
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Heater: Construct for working pressure of 150 PSI; aluminum anode rod; glass, poly or
epoxy lining on internal surfaces exposed to water.

Heating Elements: Low watt density with zinc plated copper sheath; double element, non-
simultaneous operation.

Safety Controls: Equip with high temperature cutoff for each element, factory wired.
Jacket: Equip with full size control compartments with front panel opening. Insulate tank
with vermin-proof glass fiber or foam insulation. Provide outer steel jacket with baked
enamel finish.

Accessories: Provide brass drain valve; 3/4" ASME T & P relief valve; cold water dip
tube and cold-water dip tube or vacuum relief valve (Watts #N36-M1) piped above tank.
Controls: Provide thermostat for each element, factory wired.

Acceptable Manufacturers:

Bradford — White.

Lochinvar Water Heater Corp.

Rheem Water Heater.

Smith Corp. (A.O.); Consumer Products Div.
State Industries Inc.

P20 T O

C. Commercial Electric Water Heaters (Electric)

1.

2.

General: Provide commercial electric water heaters of sizes, capacities, and electrical
characteristics as indicated on schedule.

Heater: Working pressure of 150 PSI, aluminum anode rod; glass lining on internal
surfaces exposed to water.

Heating Elements: Heavy-duty, medium watt density, with nikaloy sheath, thermostat
stepped through magnetic contactors.

Safety Controls: Double pole, manual reset, high limit; probe type electric low water
cutoff; both factory-wired.

Jacket: Equip with full size control compartments with front panel opening. Insulate tank
with vermin-proof glass fiber or foam insulation. Provide outer steel jacket with
bonderized undercoat and baked enamel finish.

Accessories: Provide brass drain valve; 3/4" ASME temperature and pressure relief
valve; ASME tank construction for 125 PSI working pressure; and 4" x 6" hand hole
cleanout, NSF rated and cold-water dip tube or vacuum relief valve (Watts #N36-M1)
piped above tank.

Controls: Adjustable immersion thermostat; power circuit fusing; pilot light and switch
controlling control circuit; 3-stage time delay sequencer; and 7-day time clock.
Acceptable Manufacturers:

a. Bradford — White.

b. PVI Industries, Inc.

C. Rheem Water Heater.

d. Smith Corp (A.O.); Consumer Products Div.
e. State Industries, Inc.

PART 3 EXECUTION

3.01 INSPECTION

A. General: Examine areas and conditions under which piping systems are to be installed. Verify
actual locations of equipment, fixtures and/or piping connections prior to installation. Also
examine floors and substrates, and conditions under which work is to be accomplished. Correct
any incorrect locations of piping, and other unsatisfactory conditions. Do not proceed with work
until unsatisfactory conditions have been corrected in manner acceptable to Installer.
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3.02 INSTALLATION OF INTERIOR WATER PIPING

A. Install piping level with no pitch.

B. Locate groups of pipes parallel to each other, spaced to permit applying full insulation and
servicing of valves.

C. Refer to Section 22 1000 for hanger and support requirements.

3.03 INSTALLATION OF EXTERIOR WATER PIPING

A. General: Install water service piping system in compliance with local governing regulations.

B. Street Main Connection: Arrange and pay for tap in water main, of size and in location indicated,
by Local Water Utility Company.

C. Street Main Connection: Cut into and install new tee for water service in existing water main, at
location indicated, in accordance with local Water Utility Company requirements. Provide curb
valve and curb box as indicated.

D. Water Service Piping: Extend water service piping of size and in location indicated to water
service entrance at building. Provide sleeve in foundation wall for water service entry; make
entry watertight. Provide shutoff valve at water service entry inside building; strainer, pressure
gauge, test tee with valve.

3.04 INSTALLATION OF CONDENSATE PIPING

A. Route piping to open waste receptacle (i.e. floor drain, floor sink, mop service basin) or to roof
drain, or on to roof or grade per Local Code. If on to grade, do not discharge over walkway.

B. Contractor shall provide acid neutralization tank (container) and all associated flue, boiler and
water heater acid condensate connections, including backflow preventer and water connection,
as required per the equipment manufacturer. Route piping to acid neutralization vessel and air
gap discharge to floor drain or floor sink.

3.05 INSTALLATION OF BACKFLOW PREVENTERS

A. Install backflow preventers where indicated, and where required by governing authority having
jurisdiction. Locate in same room as equipment being protected. Pipe relief outlet to nearest
floor drain.

3.06 INSTALLATION OF PRESSURE REGULATING VALVES

A. Install pressure regulating valves where indicated. Provide inlet and outlet shutoff valves, and

throttling valve bypass. Provide pressure gauge on valve outlet. Refer to details on drawings.
3.07 INSTALLATION OF WATER METER
A. Install water meter in accordance with local utility companies' installation instructions, and

comply with requirements.
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3.08

3.09

INSTALLATION OF UNDERGROUND STORM AND SANITARY SEWER PIPING EXTERIOR
TO BUILDING

General: Install piping in accordance with governing authorities having jurisdiction, except
where more stringent requirements are indicated.

Utility Connections: Provide new tap connection to existing Sanitary Sewer Utility main as
indicated. Coordinate tap requirements with governing sanitary district, provide all materials and
labor necessary to comply with such requirements.

On-Site Storm Sewer Utility Connections: Make connections to existing piping so that finished
work will conform as nearly as practicable to requirements specified for new work.

Inspect piping before installation to detect apparent defects. Mark defective materials with white
paint and promptly remove from site.

Lay piping beginning at low point of system, true to grades and alignment indicated, with
unbroken continuity of invert.

Place bell ends or groove ends of piping facing upstream.

Install gaskets in accordance with manufacturer's recommendations for use of lubricants,
cements, and other special installation requirements.

Polyvinyl Chloride (PVC) Pipe: Install in accordance with manufacturer's installation
recommendations, and in accordance with ASTM D2321.

Cleaning Piping: Clear interior of piping of dirt and other superfluous material as work
progresses. Maintain swab or drag in line and pull past each joint as it is completed.

1. Place plugs in ends of uncompleted conduit at end of day or whenever work stops.

INSTALLATION OF UNDERGROUND STORM AND SANITARY DRAIN PIPING WITHIN
BUILDING

General: Install underground building drains as indicated and in accordance with International
Plumbing Code. Lay underground building drains beginning at low point of systems, true to
grades and alignment indicated with unbroken continuity of invert. Place bell ends of piping
facing upstream. Install required gaskets in accordance with manufacturer's recommendations
for use of lubricants, cements, and other special installation requirements. Clean interior of
piping of dirt and other superfluous material as work progresses. Maintain swab or drag in line
and pull past each joint as it is completed. Place plugs in ends of uncompleted piping at end of
day or whenever work stops.

All soil and waste piping: Shall be run at a slope of not less 1/4" per foot (2.08%) for piping up to
4" in size. All piping 4" and over shall be run at a slope of not less than 1/8" (1.04%) per foot
unless noted otherwise on Drawings. All storm drain piping shall be run at slopes indicated on
the drawings.

Polyvinyl Chloride (PVC) Pipe: Install in accordance with manufacturer's installation
recommendations, and in accordance with ASTM D2321 (solid core Schedule 40 PVC only).

Provide either stainless steel waste piping or coated cast iron waste piping on dishwasher
discharge line for the first 20’ downstream of dishwasher discharge.
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3.10

INSTALLATION OF ABOVE GROUND STORM AND SANITARY DRAIN, WASTE AND VENT
PIPING WITHIN BUILDING

General: Install all piping, as indicated and in accordance with the International Plumbing Code.

Provide restraints and hangers as appropriate and in accordance with manufacturers
recommendations based upon type of pipe, fittings, joints. Refer to Section 22 1000.

Piping shall be run true, plumb, and straight, with all restraints and hangers adjusted to carry
their proportional load and locked to prevent pipe "wag", misalignment, movement or shear.

Provide anchors for piping risers on every floor using riser clamps, wall brackets, knee brackets,
and foot blocks for all vertical piping over 20 feet straight height.

All soil and waste piping shall be run at a slope of not less than 1/4" per foot (2.08%) for piping
up to 4" in size. All piping 4" and over shall be run at a slope of not less than 1/8" (1.04%) per
foot unless noted otherwise on Drawings. All storm drain piping shall be run at slopes indicated
on the drawings.

Bushings in soil waste or vent piping shall be prohibited. Tapped spigots or tees shall be used
when changing from cast iron pipe to DWV waste or vent piping, and for appropriate cleanout

plugs.

All horizontal storm soil, waste and vent piping shall be supported from the building structure at
not more than five (5) foot intervals. Cast iron no-hub pipe and fittings shall be supported within
one foot of each side of couplings. All vertical storm soil and vent stacks shall be supported with
riser clamps at each floor slab.

The waste connections between fixtures and their respective collection and venting systems
shall consist of DWV nipples and drainage fittings.

All interior waste and vent piping up to 1 1/4" shall consist of DWV copper with drainage fittings.
All 1-1/2” piping van be either DWV copper or cast-iron. All piping 2" and over shall consist of
service weight cast-iron soil pipe and fittings.

All cast iron pipe and fittings shall have affixed thereon the CISPI grade mark of identification.

All vents protruding through the roof shall be not less than 3" size and extended to not less than
12" above the finished roof, and flashed with 24" x 24" x 4 Ib. sheet lead. The flashing shall
extend not less than 6" above the roof and the edges turned down into a hub type cast iron vent
pipe, caulked in place and finished with hot poured lead or per roof membrane manufacturer’s
requirements.

All vents shall be located in accordance with jurisdictional code and in no case less than two (2)
feet from roof edge or parapet, or wall line of an "on the roof structure".

Provide all expansion joints, braces, earthquake restraints as required by the contract
documents and jurisdictional authority.

Provide heavy duty couplings on cast-iron no-hub drainage piping above nursery, computer
rooms, base of waste stack more than two (2) stories in height, and storm piping with more than
10’ of head.

Provide either stainless steel waste piping or coated cast iron waste piping on dishwasher
discharge line for the first 20’ downstream of dishwasher discharge.
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3.1 INSTALLATION OF DRAINAGE PIPING PRODUCTS
A. Cleanouts: Install in above ground piping and building drain piping as indicated, as required by
International Plumbing Code; and at each change in direction of piping greater that 45 degrees;
at minimum intervals of 50' for piping 3" and smaller and 100’ for larger piping; and at base of
each vertical soil or waste stack. Install floor and wall cleanout covers for concealed piping.
Wall cleanouts shall be installed at a maximum height of 1'-6" above finished floor unless
otherwise indicated or directed on the plans.
3.12 INSTALLATION OF BACKWATER VALVES
A. Install backwater valves in building drain piping as indicated, and as required by governing
authorities having jurisdiction. For interior installation, provide cleanout cover flush to floor
centered over backwater valve cover, and of adequate size to remove valve cover for service.
3.13 INSTALLATION OF FLOOR DRAINS, FLOOR SINKS AND AREA DRAINS
A. General: Install floor drains, floor sinks and area drains in accordance with manufacturer's
written instructions and in locations indicated.
B. Coordinate flashing work with work of waterproofing and adjoining substrate work.
C. Cover all drain strainers during building construction with heavy-duty tape similar to duct tape.
D. Install drains at low points of surface areas to be drained, or as indicated. Set tops of drains
flush with finished floor.
E. Install drain flashing collar or flange so that no leakage occurs between drain and adjoining
flooring. Maintain integrity of waterproof membranes, where penetrated.
F. Provide flashing (safepan) for each floor drain above grade, 24"x24" in size.
3.14 INSTALLATION OF TRAP PRIMERS
A. General: Install trap primers in accordance with manufacturer's installation instructions. Pitch
piping towards drain trap, minimum of 1/8" per floor (1%), adjust trap primer for proper flow.
Provide trap primers as required by local code authorities and at all floor drains where loss of
trap seal due to evaporation exists.
3.15 EQUIPMENT CONNECTIONS
A. Piping Runouts to Fixtures: Provide soil and waste piping runouts to plumbing fixtures and
drains, with approved trap, of sizes indicated; but in no case smaller than required by
International Plumbing Code.
B. Locate piping runouts as close as possible to bottom of floor slab supporting fixtures or drains.
C. Upon completion of installations, flush all traps and fill with water.
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3.16 INSTALLATION OF ROOF DRAINS

A. General: Install roof drains in accordance with manufacturer's written instructions and in
locations indicated.

B. Coordinate flashing work with work of roofing, water-proofing and adjoining substrate work.

C. Provide flashing (safe pan) for each roof drain, 36" x 36" in size.

D. Coordinate with roofing as necessary to interface roof drains with roofing work.

E. Install roof drains at low points of surface areas to be drained, or as indicated.

F. Install drain flashing collar or flange so that no leakage occurs between roof drain and adjoining
roofing. Maintain integrity of waterproof membranes, where penetrated.

G. Position roof drains so that they are accessible and easy to maintain.

H. During application of roofing, plug all roof drains with test plugs, remove plugs after roofing has
cured.

l. Securely lock roof drain domes in place upon completion of construction.

3.17 INSTALLATION OF PLUMBING FIXTURES

A. General: Install plumbing fixtures of types indicated where shown and at indicated heights; in
accordance with fixture manufacturer's written instructions, roughing-in drawings, and with
recognized industry practices. Ensure that plumbing fixtures comply with requirements and
serve intended purposes. Comply with applicable requirements of governing authority having
jurisdiction pertaining to installation of plumbing fixtures.

B. Fasten plumbing fixtures securely to indicated supports or building structure; and ensure that
fixtures are level and plumb. Secure plumbing supplies behind or within wall construction so as
to be rigid, and not subject to pull or push movement.

C. Protect installed fixtures from damage during remainder of construction period.

3.18 FIELD QUALITY CONTROL FOR FIXTURES

A. Upon completion of installation of plumbing fixtures and after units are water pressurized, test
fixtures to demonstrate capability and compliance with requirements. When possible, correct
malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and
replace with new units and proceed with retesting.

B. Inspect each installed unit for damage to finish. If feasible, restore and match finish to original
at site; otherwise, remove fixture and replace with new unit. Feasibility and match to be judged
by Architect/Engineer. Remove cracked or dented units and replace with new units.

3.19 ADJUSTING AND CLEANING OF FIXTURES
A. Clean plumbing fixtures, trim, and strainers of dirt and debris upon completion of installation.

Division 22 — Plumbing Systems 222000 - 18



CARD AQUATIC AND RECREATION FACILITY PROJECT# CH 23030

CHICO, CA 100% BID SET | 2025-01-24

B. Adjust water pressure at drinking fountains, faucets, shower valves, and flush valves to provide
proper flow stream and specified gpm.

C. Adjust or replace washers to prevent leaks at faucets and stops.

3.20 INSTALLATION OF NATURAL GAS PIPING

A. Use sealants on metal gas piping threads which are chemically resistant to natural gas. Use
sealants sparingly, and apply to only male threads of metal joints.

B. Comply with NFPA 54 and International Gas Code for installation, purging and accidental
ignition.

C. Remove cutting and threading burrs before assembling piping.

D. Do not install defective piping or fittings. Do not use pipe with threads which are chipped,
stripped or damaged.

E. Plug each gas outlet, including valves, with threaded plug or cap immediately after installation
and retain until continuing piping, or equipment connections are completed.

F. Ground gas piping electrically and continuously within project, and bond tightly to grounding
connection.

G. Install drip-legs in gas piping where indicated, and where required by code or regulation.

H. Install "Tee" fitting with bottom outlet plugged or capped, at bottom of pipe risers.

l. Use dielectric unions where dissimilar metals are joined together.

J. Install piping with 1/64" per foot (1/8%) downward slope in direction of flow.

K. Install piping parallel to other piping, but maintain minimum of 12" clearance between gas piping
and steam or hydronic piping above 200°F (93°C).

L. For piping underground beneath buildings, install in welded conduit. Extend conduit inside and
terminate in accessible portion of building and seal. Extend conduit outside minimum of 4" from
building, and vent above grade.

M. For risers running through concrete or asphalt, install through pipe sleeve to a minimum of 6"
above grade and vent at both ends. Fill annular space with gravel.

N. Install magnesium anodes for underground steel pipe, one-5 Ib. anode for up to 100" in length
and one-5 Ib. anode for each additional 100'.

0. Install magnesium anodes for each underground steel or malleable- iron fitting, isolated
between 2 sections of plastic pipe; one-3 Ib. anode for each fitting.

P. For underground piping, provide insulating flange or union above ground prior to entering
building above grade.

Q. Refer to Section 22 1000 for hanger and support requirements.
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3.21

A.

3.22

3.23

INSTALLATION OF GAS SERVICE

General: Arrange with Utility Company to provide gas service to building including gas meter,
regulator, service shut-off valve, and gas load within 30 days after award of contract. Consult
with Utility as to extent of its work, costs, fees and permits involved. Pay such costs and fees;
obtain permits. Costs for actual installation of service and setting of meter by the utility company
shall be paid by the owner. Coordinate size of concrete pad or wall brackets for utility company
to set meter.

Extend building service line from gas meter into building. Provide full size plug valve on
downstream side of meter. Enter building at a minimum of 12" above grade.

Provide shutoff outside building where indicated, in adjustable gas service valve box, with cover
set flush to finished grade.

Provide shutoff in gas service pipe at entry in building, extend pipe to gas meter location
indicated; provide parts and accessories required by Utility to connect meter.

INSTALLATION OF GAS VALVES

Gas Cocks: Provide at connection to gas train for each gas-fired equipment item; and on risers
and branches where indicated.

Locate gas cocks where easily accessible, and where they will be protected from possible
injury.

Pressure Regulating Valves: Install as indicated; comply with Utility requirements. Pipe
atmospheric vent to outdoors, full size of outlet. Install gas shutoff valve upstream of each
pressure regulating valve.

Verify venting requirements for pressure regulating valves in factory installed or factory supplied
valve trains. Extend atmospheric vent to outdoors, full size of vent outlet when equipment is
controlled by spark ignition. When equipment has standing pilot, pipe regulator vent(s) to
combustion chamber. Verify regulator venting requirements with local authority prior to
installation.

INSTALLATION OF PUMPS
General: Install plumbing pumps where indicated, in accordance with manufacturer's published
installation instructions, complying with recognized industry practices to ensure that plumbing

pumps comply with requirements and serve intended purposes.

Access: Provide access space around plumbing pumps for service as indicated, but in no case
less than that recommended by manufacturer.

Support: Install base-mounted pumps on minimum of 4" high concrete base equal or greater
than 3 times total weight of pump and motor, with anchor bolts poured in place. Set and level
pump, grout under pump base with non-shrink grout.

Install in-line pumps, supported from piping system.
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3.24 INSTALLATION OF SUMP PUMPS AND SEWAGE EJECTORS

A. Coordinate electrical power and control wiring, panel mounting and remote and local alarm
systems wiring with Division 26 Contractor.

B. All openings through basin or cover to be gas tight, provide unions, valves and checks as
appropriate. Note: pump discharge check valves to be non slam type, tilting disc or pilot
operated 45-degree swing design. Lift type or spring-operated types will not be allowed.

C. Operating floats shall be tied to vertical float rod and shall not swing free in basin.

D. Provide pump power cords of sufficient length to exit basin and connect to power source above
floor outside of basin area.

E. Mount control panel and alarm panel, on walls secured tightly and permanently.

F. Basins: Install sump pump basins in indicated locations and connect to sewer lines. Brace
interior of basin in accordance with manufacturer's instructions, to prevent distortion or collapse
during concrete placement. Refer to Division 03 for concrete work; not work of this section. Set
cover over basin, fasten to top flange of basin. Install so cover is flush with finished floor.

G. Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to be
factory-mounted. Furnish copy of manufacturer's wiring diagram submittal to Electrical Installer.

3.25 ADJUSTING AND CLEANING OF PUMPS

A. Alignment: Check alignment, and where necessary, realign shafts of motors and pumps within
recommended tolerances by manufacturer.

B. Start-Up: Lubricate pumps before start-up. Start-up in accordance with manufacturer's
instructions.
3.26 INSTALLATION OF WATER HEATERS
A. General: Install water heaters in accordance with manufacturer's installation instructions.
Install units plumb and level, firmly anchored in locations indicated, and maintain manufacturer's

recommended clearances. Provide heat traps per Code on all water heaters.

B. Support: Place units on concrete pads, orient so controls and devices needing service and
maintenance have adequate access.

1. Flue: Connect flue to draft hood with gas-tight connection. Provide flue of minimum size
as flue outlet on heater. Comply with gas utility requirements.

C. Electric Water Heaters:
1. Electrical Wiring: Install electrical devices furnished by manufacturer but not specified to
be factory-mounted. Furnish copy of manufacturer's wiring diagram submittal to

Electrical Installer.

a. Verify that electrical wiring installation is in accordance with manufacturer's
submittal and installation requirements of Division 26 sections. Do not proceed
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with water heater start-up until wiring installation is acceptable to water heater
Installer.

3.27 EXPANSION TANK
A. Install expansion tank in accordance with manufacturer's recommendations.
B. Provide unions and ball valves for complete isolation of the tank from the system.
C. Charge tank with proper air charge as recommended by manufacturer.
D. Tank tappings shall be provided as detailed or appropriate, ASME welded tank flanges or
nipples.
E. Suspend tank from building structure.
END SECTION
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230500
COMMON WORK RESULTS FOR HVAC

PART 1 GENERAL

1.01

1.02

1.03

1.04

DESCRIPTION OF SYSTEMS

Division 23 includes but is not limited to:

Section 23 0500 — Common Work Results for HVAC.
Section 23 0548 — Seismic — Vibration Control.

Section 23 0553 — HVAC Identification.

Section 23 0593 — Testing, Adjusting and Balancing.
Section 23 0700 — HVAC Insulation.

Section 23 0800 — Commissioning of HVAC Systems
Section 23 0923 — Temperature Control Systems — DDC.
Section 23 0993 — Sequences of Operations.

. Section 23 2300 — Refrigerant Piping Systems

10. Section 23 3000 — Air Distribution.

11. Section 23 7302 — Packaged Rooftop Air Handling Units.
12. Section 23 8100 — Electric Heating Terminals.

©CoNooOA~WON =

DESCRIPTION OF WORK

Work Included: Unless specified otherwise, provide all supervision, labor, materials,
transportation, equipment, hauling, and services necessary for a complete and operational HVAC
system. Provide all incidental items such as offsets, fittings, etc. required as part of the work
even though not specifically shown on Contract Drawings or Specifications.

Requests for Information: See Section 01 2000 — Price and Payment Procedures — Modification
Procedures, for required research of Contract Documents and subsequent documentation of
noted issues through requests for information.

Types of mechanical related work specified in this section include the following:

1. Motors.

2. Starters.

3. Access Doors.

4. Temporary Heating and Ventilation.
5.  Cutting and Patching
SUBMITTALS

Provide the following submittals:

1. Motors

2. Starters

3. Access Doors.
REFERENCES

See Section 01 4000 - Quality Requirements - References and Standards, for references to
documents and standards.

For products or workmanship specified by Association, Trade or Federal Standards, comply with
requirements of the standard, except when more rigid requirements are specified or are required
by applicable codes.
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C.

1.05

1.06

1.07

The date of the standard is that which is in effect as of the date of the Contract Documents,
except when a specific date is specified.

QUALITY CONTROL
See Section 01 4000 — Quality Requirements, for quality control requirements.

Materials and apparatus required for the HVAC scope of work shall be new and of first-class
quality. Erected, connected and finished in every detail, and selected and arranged so as to fit
properly into the building spaces.

Unless otherwise specifically indicated, equipment and materials shall be installed in accordance
with the recommendations of the manufacturer. This includes the performance of tests as
recommended by the manufacturer.

EXAMINATION OF CONTRACT DRAWINGS AND SPECIFICATIONS

The HVAC Drawings show the general arrangement of piping, ductwork, HVAC equipment, and
appurtenances, and shall be followed as closely as actual building construction and the work of
other trades will permit.

The Architectural and Structural Drawings shall be considered part of the HVAC work insofar as
these Drawings furnish this Division with information relating to design and construction of the
building.

Field verify building dimensions governing HVAC work. Do not scale the HVAC Drawings for
dimensions.

The HVAC Contractor shall request of the Test and Balance (TAB) Contractor an early review of
the Contract Documents for the purpose of identifying where proper balancing cannot be
achieved. The report requirements are specified in Division 23, Section 23 0593, Testing,
Adjusting and Balancing, “Submittals.” Forward a copy of the report to the HVAC engineer for
review. The HVAC Contractor shall modify the system as recommended by the TAB Contractor
or refer unresolved issues to the HVAC Engineer for resolution prior to ordering of ductwork and
equipment. Unresolved balancing issues from untimely or incomplete application of these
requirements shall be corrected in the field at no extra cost to the project.

Discrepancies:

1. Examine Drawings and Specifications for other parts of the work, and if any discrepancies
occur between the drawings for the work of this Division and the plans for the work of
others. Report such discrepancies as a request for information following the procedure
outlined in Section 01 2000.

2. Should there be a conflict in dimensions or locations between the HVAC Drawings and/or
Architectural/Structural Drawings, report such discrepancies as a request for information
following the procedure outlined in Section 01 2000.

REGULATORY REQUIREMENTS

See Section 01 4100 — Regulatory Requirements, for applicable codes and regulations in addition
to the following.

2022 California Building Code.

2022 California Mechanical Code.

2022 Title 24.

2022 California Fire Code.

2022 California Green Code.

arON =
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B.

1.08

Where hourly fire and smoke ratings are indicated or required, whether or not shown, provide
components and assemblies meeting requirements of the American Insurance Association,
Factory Mutual Insurance Association and listed by Underwriters Laboratories, Inc.

COORDINATION

See Section 01 3114 — Facility Services Coordination, for coordination requirements and
procedures between all applicable construction trades.

Before purchase, fabrication, or installation of HVAC components, determine if the installation will
properly fit and can be installed as contemplated without interference with structural elements or
the work of other trades.

Locations of pipes, ducts, switches, panels, equipment, and fixtures, shall be adjusted to
accommodate the work or interferences anticipated and encountered. Determine the exact route
and location of each pipe and duct prior to fabrication.

Right of Way: Lines which pitch shall have the right-of-way over those which do not pitch. Lines
whose elevations cannot be changed shall have right-of-way over lines whose elevations can be
changed.

Offsets, transitions and changes in direction of pipes and ducts shall be made as required to
maintain proper head room and pitch of sloping lines whether or not indicated on the Drawings.

Where major conflicts occur, contractor shall rely upon the Architect/Engineer to make final
decision regarding priority of right-of-way. Prior to installation or removal of components in
conflict, report any such conflicts as a request for information following the procedure outlined in
Section 01 2000.

When directed by the Architect/Engineer, submit Coordination Drawings showing interrelationship
of various portions of work and work of other trades. Failure to properly coordinate may result in
removal and relocation at expense to the Contractor.

Three-Dimensional Coordination Documents for Acoustical and Drywall Ceilings, Plumbing, Fire
Protection, HVAC and Electrical, shall be provided in accordance with requirements listed in
Section 01 3114 — Facility Services Coordination.

Coordination Drawings for Acoustical and Drywall Ceilings, Plumbing, Fire Protection, HVAC and

Electrical:

1. Coordination Drawings are required for the trades noted above. The HVAC contractor shall
prepare reproducible Coordination Layout and Installation Drawings (at least ¥4” scale or as
approved by the Architect) for resolution of interferences and conflicts with other trades.

2. The Plumbing, Fire Protection and Electrical Contractors, as well as acoustical and drywall
ceiling contractors, are required to superimpose their Shop Drawings on the HVAC
Drawings and verify layout and elevations to eliminate conflicts. Any conflicts shall be
highlighted and these Drawings shall be forwarded to the Architect for resolution. Priority
shall be given to “gravity” systems above the ceiling. Each trade shall initial
acknowledgement that the proceeding has been completed. No fabrication of ductwork, fire
protection, or other prefabricated systems shall begin until these Coordination Drawings
have been completed and reviewed by the General Contractor and Architect/Engineers.
Any Subcontractor that fabricates and installs items above the ceiling before the
Coordinated Drawings are reviewed and conflicts resolved shall do so at their own risk, and
be responsible to relocate said equipment in the event conflicts arise, at no cost to the
Owner.
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1.09

1.10

3. Additionally, all trades shall show the proposed location of access panels (for maintenance)
in “hard” ceilings for access to HVAC boxes, control valves, fire damper motors, plumbing
valves, fire protection drains, valves, light fixture remote ballasts, ceiling hung equipment,
etc., for coordination with the reflected ceiling plans. Indicate on same Drawings the
location of access panels in walls as well as location of plumbing cleanouts.

Upon Architect/Engineer completion of the review of the Coordination Drawings, the Design
Team, General Contractor and Subcontractors shall conduct a pre-installation coordination
meeting for all “fit-up” above ceilings. No ceiling shall be lowered without the expressed approval
of the Owner and the Architect

Coordinate all cutting & patching, provide cutting and patching per Section 01 7000.
Utility Interruptions: Coordinate HVAC utility interruptions per Section 01 7000.
COMMISSIONING

Division 23 is responsible to participate in the commissioning process. See Section 01 9113 -
General Commissioning Requirements, Section 23 0800 - Commissioning and Section 23 0995 -
Metering, Trending and Remote Data Acquisition for M&V, for commissioning requirements. The
commissioning process and contractor responsibilities are described in these sections. HVAC
contractor, sub-contractors and manufacturers equipment start-ups to comply with these sections
and provide coordination with the commissioning agent as required.

PROJECT CONDITIONS

Indoor Air Quality During Construction: Contractor is responsible to meet the SMACNA IAQ
Guideline for Occupied Buildings Under Construction, 2007, ANSI/SMACNA 008-2008, Chapter 3
and the requirements in Division 1, Section 01 0150 “LEED Requirements.”

Accessibility:

1. Contractor shall be responsible for the sufficiency of the size of shafts and chases and the
adequate clearance in double partitions and hung ceilings for proper installation of work.
Such spaces and clearances shall be kept to the minimum size required.

2. Locate all equipment which must be serviced, operated, or maintained in fully accessible
positions. Furnish access doors for this purpose. Minor deviations from Drawings may be
allowed to provide for better accessibility. Any changes shall be approved by the Architect
prior to making the change.

3. Determine the exact locations of access doors. Locations of these doors shall be submitted
in sufficient time to be installed in the normal course of work.

4. Demonstration of access will be required prior to project completion. The contractor is
responsible for providing reasonable and safe access for all system components. HVAC
Contractor to demonstrate access and serviceability of all equipment to Owner.

Fabrication: Before any ductwork is fabricated and before installing and/or fabricating any lines of
piping or ductwork the Contractor shall assure himself that they can be run as contemplated in
cooperation with Contractors of other Divisions of the Work and the physical constraints of the
Structural and Architectural Work.

Freeze Protection: Do not run pipes in outside walls, or locations where freezing may occur.
Piping next to outside walls shall be in furred spaces with insulation between the piping and the
outside wall. Insulation of piping shall not be considered freeze protection.
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E.

1.1

1.12

1.13

1.14

Scaffolding, Rigging and Hoisting: Provide scaffolding, rigging, hoisting and services necessary
for erection and delivery into the premises of any equipment and apparatus furnished. Remove
same from premises when no longer required.

SUBMITTALS:
See Section 01 3000 — Administration Requirements, for submittal procedures.

The review comments of the Architect and/or Engineer do not in any case supersede the
Drawings and Specifications, and shall not relieve the Contractor from responsibility for deviations
from the Drawings or Specifications unless the Contractor has called to the attention of the
Architect and/or Engineer, in writing, such deviations at the time of submission, nor shall it relieve
the Contractor from responsibility for errors of any sort in the items submitted.

Deviations: It is the contractor’s responsibility to indicate deviations from the Plans and
Specifications. Approval shall not be considered acceptance of the deviation unless it has been
explicitly indicated.

SEISMIC RESTRAINT PLAN SUBMITTAL:

The contractor shall provide a vibration and seismic restraint plan for projects designated a
Seismic Design Category C (with a seismic importance factor greater than 1.0), D, E, or F as
found on the structural drawings. The plan shall include stamped and signed (engineer with
minimum of 5 years of experience) drawings for the state in which the project is located, details,
equipment cutsheets, and analysis from one of the acceptable equipment manufacturers listed
below for the entire project scope. The contractor will provide the selected equipment
manufacturer with a copy of the drawings, specifications, soils reports and any other pertinent
information necessary to perform the vibration and seismic restraint analysis per pertinent codes.

Acceptable Manufacturers:

Mason Industries, Inc.

Kinetics Noise Control, Inc.

M. W. Sausse & Co., Inc.
Amber/ Booth, a VMC Company
Vibro Acoustics

orON=

FIELD REPORTS

During the construction period the Engineer may issue periodic field reports. The contractor shall
immediately address the issues and provide a written response.

The written response must be returned to the Architect no later than (5) working days after receipt
of the site observation report.

PRODUCT OPTIONS AND SUBSTITUTIONS

Substitutions: See Section 01 6000 — Product Requirements, for substitution procedures
applicable to all products specified in Division 23.

Substitution requirements listed in Section 01 6000 apply to any “acceptable manufacturer” that is
not the basis of design. Manufacturers specifically shown on the equipment schedules shall be
considered the basis of design; the basis of design for unscheduled equipment shall be as noted
in the associated specification section.
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When alternate or substitute materials and equipment are used, Contractor will be responsible for
space requirement, configurations, performance, changes in bases, supports, structural members
and openings in structure, electrical changes and other apparatus and trades that may be
affected by their use. Contractor shall provide drawings for alternate/substitute equipment in
detail equal to the construction documents.

PROJECT RECORD DOCUMENTS

See Section 01 7800 — Closeout Submittals, for submittal requirements and procedures.
ELECTRIC WIRING AND SAFETY DEVICE WORK AND MATERIAL RESPONSIBILITIES
Unless otherwise indicated, all HYAC equipment motors and controls shall be furnished, set in
place, and wired in accordance with the following schedule: MD = HVAC Division, ED = Electrical

Division, TD = Temperature Control Division, | = Installer of equipment requiring electrical service.

Note: If Temperature Control Division is a subcontract to the HVAC Contractor, both MD and TD
shall fall under the responsibility of MD. If no Temperature Control Contractor is under contract,

MD shall assume all Temperature Control responsibilities.

Furnished Set in Place | Power Wired Control Wired
Under or Mounted | & Connected & Connected
Under Under Under
1. Other Equipment Motors/Starters I I ED I
2. HVAC Equipment Motors MD MD ED TD
3. HVAC Magnetic Motor Starters, MD MD ED TD
VFD’s
4. Control Wiring Regardless of TD TD TD TD
Voltage See footnote 1
5. Control Components: Control TD TD TD TD
Relays, Thermostats, Control See footnote 1
Transformers, EP, PE Switches
6. Temperature Control Panels, Time TD TD TD TD
Clocks, Controllers See footnote 1
7. Valve and Damper Motors and TD TD TD TD
Actuators See footnote 1
8. Control Valves, Solenoid Valves TD MD -- D
9. Control Dampers Integral with a MD MD - --
Fan Unit
10. Control Dampers (duct mounted) TD MD -- TD
11. Thermowells in Piping TD MD - --
12. Smoke Duct Detectors (including ED MD ED ED
rel ays) See footnote 3 See footnote 3 See footnote 4 See footnote 3
13. Fire and Smoke Dampers MD MD ED ED
See footnote 2
14. Pushbutton Stations and Pilot MD MD ED D
Lights See footnote 4
15. Manual Operating Switches MD MD ED --
See footnote 5
16. Multi-speed Switches (not integral MD MD ED --
with Equipment served) See footnote 5
17. Fused and Unfused Disconnect ED ED ED --
Switches & Thermal Overload See footnote 6 See footnote 6
Switches
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Furnished Set in Place | Power Wired Control Wired
Under or Mounted | & Connected & Connected
Under Under Under
18. Contactors ED ED ED ED
19. Temporary Heating Connection MD MD ED TD
20. Boiler Controls, Boiler Burner MD MD TD TD
Control Panels Internally Wired See footnote 1
21. Remote Disconnect Switches for TD TD TD TD
Boiler (Domestic HW & Pool Heat) See footnote 7 See footnote 8
Controls per ASME-CSD-1.

1.

8.

Footnote 1: It is the intention of this specification for all conduit and wiring which connects
to control equipment or provides controls to HVAC equipment to be provided by the
Temperature Control Contractor. Other portions of the specification which may be in
conflict with this concept shall be brought to the attention of the engineer for clarification
prior to bidding the project. The ED shall provide line voltage wiring conduit and junction
boxes for the express purpose of temperature controls. It shall be the responsibility of
the Temperature Control Contractor to coordinate the location of the junction boxes (if not
otherwise shown on the Electrical Drawings) and to utilize these junction boxes for
temperature control wiring. The Temperature Control Contractor shall extend line and/or
low voltage wiring from junction boxes to all HVAC and control components which require
control wiring.

Footnote 2: Wiring from the fire alarm electrical contacts to fire alarm system control
panel by ED; all HVAC equipment control function wiring by TD. ED to coordinate
locations of electrical contact with MD. MD to coordinate locations of duct smoke
detectors with ED.

Footnote 3: MD shall assist in locating the detectors, but ED shall verify that the
installation meets the manufacturer’s installation guidelines, and is responsible for
correctly ordering the smoke detectors. MD shall mount the detectors in a manner
directed by ED according to manufacturer’s recommendation. If the detector is used for
operation of a smoke/fire damper, the control wiring will be by ED. If the unit is used for
fan shutdown, the fire alarm functions will be by ED and the wiring to the starter or VFD
for a direct shutdown will be by MD, typically by the TD. Any signal required for the
sequence of operation shall be coordinated between MD and ED, with ED providing a
point of connection and MD responsible for the remainder of the installation.

Footnote 4: For connection to auxiliary contacts if required.

Footnote 5: Device is used in the power wiring circuit to the equipment. Control functions
do not exist.

Footnote 6: Unless furnished with equipment.

Footnote 7: A manually operated remote shutdown switch(es) shall be located just
outside the boiler room door and marked for easy identification. Consideration should be
given to the type and location of the switch to safeguard against tampering. If the boiler
room door is on the building exterior, the switch should be located just inside the door. If
there is more than one door to the boiler room, there should be a switch located at each
door. The emergency shutdown switch shall be wired to the boiler safety circuit relay and
shall disconnect all power to the boiler safety circuit.

Footnote 8: TD shall provide 24V to emergency power off switches.

C. Provide Division 26 with a complete summary list of all HVAC equipment requiring electric power
prior to within 30 days after award of contract. This list shall summarize equipment power loads,
line voltage control requirements, quantities, and locations of equipment and connection points. If
any HVAC equipment is required to run on emergency power, the list shall note that requirement
along with the requirement for the building temperature controls systems to also be on
emergency power.
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1.17 DELIVERY, STORAGE AND HANDLING

A. See Section 01 6000 — Product Requirements, for delivery, storage and handling requirements.
118 WARRANTIES

A. See Section 01 7800 — Closeout Submittals, for general warranty requirements.
119 SCHEDULE OF TESTING

A. See Section 01 4533 — Code Required Special Inspections, for testing requirements and
procedures.

B. Make all specified tests on piping, ductwork and related systems as necessary. Demonstrate the
proper operation of equipment installed under this project.

C. Equipment shall not be tested, or operated for any purpose until fully lubricated in accordance
with manufacturer's instructions and until connections to fully operative systems have been
accomplished.

D. A schedule of testing shall be in such a manner that it will show areas tested, test pressure,
length of test, date, time and signature of testing personnel. All testing must be performed in the
presence of the Contractor's representative; his signature for verification of the test must appear
on the schedule. At completion of testing, the schedule shall then be submitted in triplicate to the
Architect.

E. Make sure operational and performance tests are made on seasonal equipment.

120 KEYS

A. Keys: Upon completion of work, submit keys for HYAC equipment, panels, etc. to the General
Contractor.

1.21 OPERATING AND MAINTENANCE DATA

A. See Section 01 7800 — Execution and Closeout Requirements, for Operating and maintenance
Manual requirements.

1.22 INSTRUCTIONAL SESSIONS
A. See Section 01 7900 - Demonstration and Training, for all instruction session requirements. Both

HVAC Contractor and Temperature Controls Contractor to provide separate training on
respective systems per this section.

PART 2 PRODUCTS

2.01

MOTORS

Motor Characteristics: Except where more stringent requirements are indicated, comply with the

following requirements for motors of mechanical work:

1. Temperature Rating: Rated for 104°F (40°C) environment with maximum 122°F (50°C)
temperature rise for continuous duty at full load (Class A Insulation).

2. Altitude Deration: Motors to be furnished to maintain specified rated service factor at altitude
of project.
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Starting Capability: Provide each motor capable of making starts as frequently as indicated
by automatic control system, and not less than 5 starts per hour for manually controlled
motors.

Phases and Current Characteristics: Provide squirrel-cage induction polyphase motors for
3/4 hp and larger. Provide capacitor-start single-phase motors for 1/2 hp and smaller;
except 1/6 hp and smaller may, at equipment manufacturer's option, be split-phase type.
Coordinate current characteristics with power specified in Division-26 sections and with
individual equipment requirements specified in other Division-23 requirements. Do not
purchase motors until power characteristics available at locations of motors have been
confirmed, and until rotation directions have been confirmed.

Power Factor: All motors rated greater than 1000 watts shall have a Power Factor of not
less than 85% under rated load conditions. The 85% PF may be obtained by design of the
motor or by providing a capacitor. Capacitors, if provided to obtain the 85% PF, must be
switched with the motor. If the motor draws less than 1000 watts at full load, it is excluded
from the 85% power factor requirement.

Efficiency: Motor efficiency ratings shall conform to NEMA Standard MG-1-2011.

Service Factor: 1.15 for three-phase motors and 1.35 for single-phase motors.

VFD Compatible: All three-phase motors shall be inverter duty for use with a VFD.

B. Motor Construction: Provide general purpose, continuous duty motors, Design "B" or "C" where
required for high starting torque. Provide inverter duty motors, for all variable speed motor

applications:

1. Frames: NEMA No. 56.

2. Bearings: Ball or roller bearings with inner and outer shaft seals, regreasable except
permanently sealed where motor is normally inaccessible for regular maintenance. Provide
double shielded ball bearings in accordance with ANSI-B 3.16-1972.

3.  Where belt drives and other drives produce lateral or axial thrust in motor, provide bearings
designed to resist thrust loading. Refer to individual sections of Division 23 for fractional-hp
light-duty motors where sleeve-type bearings are permitted.

4. Enclosure Type: Except as otherwise indicated, provide open drip-proof motors for indoor
use where satisfactorily housed or remotely located during operation, and provide guarded
drip-proof motors where exposed to contact by employees or building occupants. Provide
weather-protected Type | for outdoor use, Type Il where not housed. Refer to individual
sections of Division 23 for other enclosure requirements.

5. Overload Protection: Provide built-in thermal overload protection and, where indicated,
provide internal sensing device suitable for signaling and stopping motor at starter.

6. Noise Rating: Provide "Quiet" rating on motors. Motors shall not exceed 80 DB at full speed
and power.

7. Shaft Grounding Kits: Provide shaft grounding rings for all 3-phase motors with variable

frequency drives as called out on the plans.

C. Name Plate: Provide metal nameplate on each motor, indicating full identification of
manufacturer, ratings, characteristics, construction, special features and similar information.

D. Manufacturer: Except where item of mechanical equipment (which otherwise complies with
requirements) must be integrally equipped with motor produced by another manufacturer, provide
motors for mechanical equipment manufactured by one of the following:

NGO ALON =

Allis-Chalmers Corp.

Baldor Electric Co.

Century Electric Div., Inc.

General Electric Co.

Louis Allis Div.; Litton Industrial Products, Inc.
Marathon Electric Mfg. Corp.

Reliance Electric Co.

Westinghouse Electric Corp.
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2.02 STARTERS
A.  Motor Starter Characteristics: Comply with NEMA standards and NEC. Provide enclosures

2.03

NEMA Type as required with padlock ears, and with frames and supports for mounting on wall,
floor or panel as indicated. Where starter location is not within sight of motor, provide fused
disconnect switch within sight of motor. Provide type and size of starter recommended by motor
manufacturer and equipment manufacturer for applicable protection and start-up condition; refer
to individual equipment sections for basic load requirements.

1. Manual Switches: Provide manual switch and pilot light for motors 1/2 hp and smaller,
except where interlock or automatic operation is indicated. Provide extra switch positions
and pilot lights for multi-speed motors.

a. Overload Protection: Provide melting alloy type thermal overload relays.

2. Magnetic Starters: Provide magnetic starters for motors 3/4 hp and larger, and for smaller
motors where interlock or automatic operation is indicated. Include the following:

a. Heavy-duty oiltight type hand-off-auto switch and pilot lights, properly arranged for
single-speed operation as indicated.

b.  Trip-free thermal overload relays, each phase.

c.  Built-in 120-volt control circuit transformer, fused from line side and on secondary side.

d.  Control circuit conductors to be protected in accordance with Article 250-5, Exception

5, of the National Electric Code.

Externally operated manual reset.

Undervoltage release or protection.

Hand-off-auto switch.

Single Phasing Protection: All starters shall include a phase protection relay mounted

and wired in the starter enclosure, equal to time-mark 257 series or motor saver model

201. Starters for motors 5 hp and less may meet this requirement either by supplying

the phase protection relay as above, or by providing a current differential trip

mechanism in the overload relay which advances the trip setting 25% or more under
single phase conditions. Submittals must include documentation of the type of single
phasing protection is used.

i. Provide spare normally open and normally closed contacts.

j. With two speed starters, include an adjustable time delay device within starter
enclosure to allow the motor to come to a complete stop when switching from high to
low speed. Two speed starters shall have heavy duty 4 position rotary switch, "auto-
off-low-high".

Se ™o

Weather Protection: Provide weather-proof mounting of magnetic starters for equipment outside
of the building.

Unless furnished otherwise, provide over current protection for each motor. Coordinate with
Division 26.

Motor Starter Manufacturer: Provide motor starters for mechanical equipment manufactured by
one of the following:

ABB.

Allen-Bradley Co.

Cutler-Hammer, Inc.

General Electric Co.

Sprecher & Schuh.

Square D Co.

Westinghouse Electric Co.

Nogoh~wh =

ACCESS DOORS

See Section 08 3100 — Access Doors and Panels, for access door product requirements.
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PART 3 EXECUTION

3.01

A

3.02

3.03

3.04

INSTALLATION OF MOTORS AND STARTERS

Install motors on motor mounting systems in accordance with motor manufacturer's instructions,
securely anchored to resist torque, drive thrusts, and other external forces inherent in mechanical
work. Secure sheaves and other drive units to motor shafts with keys and Allen set screws,
except motors of 1/3 hp and less may be secured with Allen set screws on flat surface of shaft.
Unless otherwise indicated, set motor shafts parallel with machine shafts.

Install starters and wiring devices securely supported and anchored, and in accordance with
manufacturer's installation instructions. Locate for proper operational access, including visibility,
and for safety.

Install control connections for motors to comply with NEC and applicable provisions of Division 26
sections.

ACCESS TO MECHANICAL WORK

Installation:

1. Provide access doors for installation and provide instructions for their location. Exact
location of access doors to be as directed by HVAC Contractor and Architect/Engineer.
Furnish all access doors whether shown or not.

Comply with manufacturer's instructions for installation of access doors.

Coordinate installation with work of other trades.

Set frames accurately in position and securely attach to supports with face panels plumb or
level in relation to adjacent finish surfaces.

Access door location shall be coordinated with Architect/Engineer prior to installation. All
access panels not coordinated will run the risk of removal and relocation at the expense of
the contractor.

7. Install access doors for the following concealed equipment:

Manual volume dampers.

Valves.

Control devices.

Fire dampers and fire/smoke dampers.

Coils.

Other mechanical equipment requiring service.

aobrwd

o
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Adjust and Clean:
1. Adjust hardware and panels after installation for proper operation.
2. Remove and replace panels or frames that are warped, bowed, or otherwise damaged.

CUTTING AND PATCHING
See Section 01 7000 — Cutting and Patching, for all general cutting and patching requirements.

HEATING AND COOLING SYSTEMS USED FOR TEMPORARY CONDITIONING DURING
CONSTRUCTION

Permanent heating and cooling systems shall not be used unless approved in writing.
If for any reason a mechanical system has been placed into operation, it shall not be shut down

except for moderate weather, and all heated areas shall be maintained at a minimum temperature
of 50°F, 24 hours a day. Building must be totally enclosed; no temporary barriers.

Division 23 — Common Work Results for HYAC 230500 - 11



CARD AQUATIC AND RECREATION FACILITY PROJECT# CH 23030
CHICO, CA 100% BID SET | 2025-01-24

C. When any air-handling equipment is used for temporary conditioning, the filters shall be installed
and maintained. Filter efficiency shall have minimum rating of MERV-8.

D. Before building acceptance by Owner, these units shall be thoroughly cleaned and new filters
shall be installed. This is over and above the set of filters to be provided the Owner as called for
in the specifications. Coils shall be cleaned if necessary, as determined by the Architect or
Engineer:

1. Any and all systems being used for temporary conditioning shall become the contractor's
responsibility to maintain, and be put into first class working order before acceptance by the
Owner.

2. Any guarantees that start with the use of equipment for temporary conditioning shall be
personally extended by the contracting firm holding the prime contract for construction, so
that the Owner will have fully specified warranty from date of acceptance.

END SECTION
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230548
SEISMIC VIBRATION CONTROL

PART 1 GENERAL

1.01 DESCRIPTION

A. Seismic Restraint Plan

1.

The contractor shall provide a vibration and seismic restraint plan for projects designated a
Seismic Design Category ‘D’ as found on the structural drawings. The plan shall include
stamped and signed drawings for the state in which the project is located, details, equipment
cutsheets, and analysis from one of the acceptable equipment manufacturers listed below
for the entire project scope. The contractor will provide the selected equipment manufacturer
with a copy of the drawings, specifications, soils reports and any other pertinent information
necessary to perform the vibration and seismic restraint analysis per pertinent codes.

DIV 21 fire protection equipment and piping contained within this project are required for a
life-safety function, therefore the component i