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2.09

Repair all piping leaks and associated damage. Pipes shall not rub on any part of the
building.

FINISH

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

PART 3 - EXECUTION

3.01

PLUMBING SUPPORTS AND ANCHORS
General Installation Requirements:

1. Install all items per manufacturer's instructions.

2.  Coordinate the location and method of support of piping systems with all
installations under other Divisions and Sections of the Specifications.

3. Where pipe support members.are welded to structural building framing, scrape,
brush clean, and apply one coat of zinc rich primer to welding.

4.  Supports shall extend directly to building structure. Do not support piping from
duct hangers unless coordinated with sheet metal contractor prior to installation.
Do not allow lightingor ceiling supports to be hung from piping supports.

Supports Requirements:

1. Where building structural steel is fireproofed, all hangers, clamps, auxiliary steel,
etc., which attach to it shall be installed prior to application of fireproofing. Repair
all fireproofing damaged during pipe installation.

2.  Set all concrete inserts in place before pouring concrete.

3. _Furnish, install and prime all auxiliary structural steel for support of piping
systems that are not shown on the Drawings as being by others.

4.  Install hangers and supports complete with lock nuts, clamps, rods, bolts,
couplings, swivels, inserts and required accessories.

5.7 Hangers for horizontal piping shall have adequate means of vertical adjustment
for alignment.

Pipe Requirements:

1. _Support all piping and equipment, including valves, strainers, traps and other
specialties and accessories to avoid objectionable or excessive stress,
deflection, swaying, sagging or vibration in the piping or building structure during
erection, cleaning, testing and normal operation of the systems.

2. Do not, however, restrain piping to cause it to snake or buckle between supports
or to prevent proper movement due to expansion and contraction.

3.  Support piping at equipment and valves so they can be disconnected and
removed without further supporting the piping.

PLUMBING SUPPORTS AND ANCHORS
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Piping shall not introduce strains or distortion to connected equipment.

Parallel horizontal pipes may be supported on trapeze hangers made of

structural shapes and hanger rods; otherwise, pipes shall be supported with

individual hangers.

6. Trapeze hangers may be used where ducts interfere with normal pipe hanging.

7.  Provide additional supports where pipe changes direction, adjacent to flanged
valves and strainers, at equipment connections and heavy fittings.

8.  Provide at least one hanger adjacent to each joint in grooved end steel pipe with

mechanical couplings.

S

D. Provided the installation complies with all loading requirements of truss and joist
manufacturers, the following practices are acceptable:

1.  Loads of 100 Ibs. or less may be attached anywhere along the top or bottom
chords of trusses or joists with a minimum 3' spacing between loads.

2.  Loads greater than 100 Ibs. must be hung concentrically and may be hung from
top or bottom chord, provided one of the following conditions is met:

a. The hanger is attached within 6" from a web/chord joint.
b.  Additional L2x2x1/4 web reinforcement is installed per manufacturer's
requirements.

3. ltis prohibited to cantilever a load using an angle or other structural component
that is attached to‘atruss or joistin such-a fashion that a torsional force is
applied to that structural member.

4.  If conditions cannot be met, coordinate installation with truss or joist
manufacturer and contact Architect/Engineer.

E. After piping and insulation installation are complete, cut hanger rods back at trapeze
supports so they do not extend more than 3/4" below bottom face of lowest fastener
and blunt any sharp edges.

F. Do not exceed 25 Ibs. per hanger and a minimum spacing of 2'-0" on center when
attaching to metal roof decking (limitation not required with concrete on metal deck).
This 25 Ibs. load and 2'-0" spacing include adjacent electrical and architectural items
hanging from deck. If the hanger restrictions cannot be achieved, supplemental
framing off steel framing will need to be added.

G. Do not.exceed the manufacturer's recommended maximum load for any hanger or
support.

H. Steel/Concrete Structure: Spacing of Hangers shall not exceed the compressive
strength of the insulation inserts, and in no case shall exceed the spacing as defined in
2022 CPC, Table 313.3 as applied to each piping system.

1.  Steel (Std. Weight or Heavier - Liquid Service):

PLUMBING SUPPORTS AND ANCHORS
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a. Maximum Spacing:

1) 1-1/4" & under: 7'-0"

2)  1-1/2" 90"
3) 2" 10-0"
4)  2-1/2"11-0"
5) 3" 12-0"

6) 4" & larger: 12'-0"
2.  Steel (Std. Weight or Heavier - Vapor Service):
a. Maximum Spacing:
1) 1/2" and under: 6'-0"
2) 3/4"to 1": 8'-0"
3) 1-1/4" and under: 9'-0"
4) 1-1/2": 10'-0"
5) 2" & larger: 10'-0"
3. Hard Drawn Copper & Brass (Liquid Service):

a. Maximum Spacing:

1) 3/4" and under: 5'-0"

2)  1".6-0"
3)  14/4" 6-0"
4y  1-1/2"6-0"
5) 2" 8-0"

6) 2-1/2". 9'-0"
4. _Hard Drawn Copper & Brass (Vapor Service):
a. Maximum Spacing:

1) 3/4" & under: 6'-0"

2) 1": 6'-0"

3) 1-1/4": 6'-0"

4) 1-1/2": 6'-0"

5) 2":10'-0"

6) 2-1/2" & larger: 10'-0"

5. Plastic Pipe:

a. Hangers shall be spaced based on the piping system manufacturer's
instructions or, if no system instructions are available, space hangers at 4'-

0" (1220 mm) maximum centers.

PLUMBING SUPPORTS AND ANCHORS

22 0529 -12



San Bernardino County

The Hospitality Lane Professional Center

412 West Hospitality Lane, San Bernardino, CA 92408
Project No. 23008184.00

6.  Soft Copper Tubing:
a. Continuous channel with hangers maximum 8'-0" OC.

I Wood Structure: Spacing of hangers shall not exceed the compressive strength of the
insulation inserts, and in no case shall exceed the following:

1.  Steel (Std. Weight or Heavier - Liquid Service):
a. Maximum Spacing:

1) 1-1/4" & under: 7'-0"
2) 1-1/2": 9'-0"

3) 2" 10-0"
4)  2-1/2"11-0"
5) 3" 12-0"

6) 4" through 6": 12'-0"
2.  Steel (Std. Weight or Heavier -‘Vapor Service):
a. Maximum Spacing:

1) 1/2" andunder: 6'-0"
2) 3/4" to'1": 8'-0"

3) 1-1/4" and under: 9'-0"
4) 1-1/2": 10'-0"

5) 2" &larger: 10'-0"

3. Hard-Drawn Copper & Brass (Liquid Service):
a.  Maximum Spacing:

1 3/4" & under: 5'-0"
2) 1": 6'-0"

3) 1-1/4". 6'-0"

4) 1-1/2": 6'-0"

5) 2" 8-0"

6) 2-1/2": 9'-0"

4. _Hard Drawn Copper & Brass (Vapor Service):
a. Maximum Spacing:
1) 3/4" & under: 6'-0"
2) 1" 6'-0"

3) 1-1/4": 6'-0"
4) 1-1/2": 6'-0"

PLUMBING SUPPORTS AND ANCHORS
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5) 2":10'-0"
6) 2-1/2" & larger: 10'-0"
5.  Plastic Pipe:

a. Hangers shall be spaced based on the piping system manufacturer's
instructions or, if no system instructions are available, space hangers at 4'-
0" maximum centers.

6.  Soft Copper Tubing:
a.  Continuous channel with hangers maximum 8'-0" OC.

J. Installation of hangers shall conform to MSS SP-58, 69, 89 and the applicable
Plumbing Code.

END OF SECTION

PLUMBING SUPPORTS AND ANCHORS
22 0529 - 14



San Bernardino County

The Hospitality Lane Professional Center

412 West Hospitality Lane, San Bernardino, CA 92408
Project No. 23008184.00

SECTION 22 0553 - PLUMBING IDENTIFICATION

PART 1 - GENERAL

1.01

A

1.02

1.03

SECTION INCLUDES

Identification of products installed under Division 22.

REFERENCES

ANSI/ASME A13.1 - Scheme for the Identification of Piping Systems.

ASTM B-1, B-3, and B-8 for copper conductors:

ASTM D-1248 for Polyethylene Extrusion Materials, ICEA S-70-547 Weatherproof
Resistant Polyethylene Conductors, ICEA S-61-402/NEMA WC5 Thermoplastic
Insulated Wire & Cable, ICEA S-95-658/NEMA WC70 Non-Shielded 0 “ 2kV Cables.

CGA Pamphlet C-9, Standard Color-Marking of Compressed Gas Cylinders for
Medical Use.

SUBMITTALS

Submit shop drawings under provisions of Section 22 0500. Include list of items
identified, wording, letter sizes, and color coding.

Include valve chart and schedule listing valve tag number, location, function, and valve
manufacturer's name and model.number.

PART 2 - PRODUCTS

2.01

MANUFACTURERS

3M

Bunting

Calpico
Craftmark
Emedco

Kolbi Industries
Seton

W.H. Brady
Marking Services

©CoNOOA~WN =
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2.02

MATERIALS

All pipe markers (purchased or stenciled) shall conform to ANSI A13.1. Marker lengths
and letter sizes shall be at least the following:

OD of Pipe or Insulation Marker Size of Letters
Length

Up to and including 1-1/4" 8" 172"

1-1/2" to 2" 8" 3/4"

2-1/2" to 6" 12" 1-1/4"

Plastic tags may be used for outside diameters under 3/4"

Plastic Nameplates: Laminated three-layer phenolic with engraved black, 1/4"
minimum letters on light contrasting background.

Plastic Tags: Minimum 1-1/2" square or round laminated three-layer phenolic with
engraved, 1/4" minimum black letters on light contrasting background.

Vinyl Pipe Markers: Colored vinylwith permanent pressure sensitive adhesive backing.

Underground Pipe Markers: Bright colored continuously printed plastic ribbon tape 6"
wide by 3.5 mils thick, manufactured for direct burial, with aluminum foil core for
location by non-ferric metal detectors and bold lettering identifying buried item.

Ceiling Markers:
1.  Label Style:

a.~ The intent is for the ceiling labels to be inconspicuous but easy to find and
read while standing underneath. The labels shall be located on the grid T-
bar nearest the ceiling tile that can be removed to provide the best access
to the serviceable side of equipment or to valves. An arrow can be used to
point to the tile needing removal.

b. The label tape shall be approximately 1/2" wide with all capitalized letters
approximately 3/16" tall.

c..  Ceiling grid labels shall be made with a label maker with durable adhesive
labels having a clear background and black letters.

d.  Equipment labels shall be as designated on the drawings (e.g., WHA, TP,
etc.).

e. Valve labels shall be designated by the size, service, and the valve tag
number (e.g., 1-1/4" CW #123, 2" HWS #234, etc.). A single longer label
can be used to identify multiple valves using spaces between the
descriptors if the valves are located close together and have the same
service (e.g., CW, HW, and HWC lines serving the same restroom, etc.).

PLUMBING IDENTIFICATION
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PART 3 - EXECUTION

3.01

INSTALLATION

Install all products per manufacturer's recommendations.

Degrease and clean surfaces to receive adhesive for identification materials.

Valves:

1. All valves (except shutoff valves at equipment) shall have numbered tags.

2. Provide or replace numbered tags on all existing valves that are connected to
new systems or that have been revised.

3. Provide all existing valves used to extend utilities to this project with numbered
tags. Review tag numbering sequence with the-Owner prior to ordering tags.

4.  Secure tags with heavy duty key chain and brass "S" link or with mechanically
fastened plastic straps.

5.  Attach to handwheel or around valve stem. On lever operated valves, drill the
lever to attach tags.

6. Number all tags and show the service of the pipe.

7.  Provide one Plexiglas framed valve directory listing all valves, with respective tag

numbers, uses and locations. Mount directory in location chosen by the
Architect/Engineer.

Pipe Markers:

1.

Adhesive Backed Markers: Use Brady Style 1, 2, or 3 on pipes 3" diameter and
larger. Use Brady Style 4, 6, or 8 on pipes under 3" diameter. Similar styles by
other listed manufacturers are acceptable. Secure all markers at both ends with a
wrap of pressure sensitive tape completely around the pipe.

Snap-on Markers: Use Seton "Setmark" on pipes up to 5-7/8" OD. Use Seton
"Setmark" with nylon or Velcro ties for pipes 6" OD and over. Similar styles by
other listed manufacturers are acceptable.

Apply markers and arrows in the following locations where clearly visible:

At each valve.

On both sides of walls that pipes penetrate.

At least every 20 feet along all pipes.

On each riser and each leg of each "T" joint.

At least once in every room and each story traversed.

® 000D

Underground Pipe Markers: Install 8" to 10" below grade, directly above buried
pipes.

PLUMBING IDENTIFICATION
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E. Equipment:

1.

All equipment not easily identifiable such as controls, relays, gauges,-etc.; and all
equipment in an area remote from its function shall have nameplates or plastic
tags listing name, function, and drawing symbol. Do not label exposed equipment
in public areas.

Mechanical equipment that is not covered by the U.S. National Appliance Energy
Conservation Act (NAECA) of 1987 shall carry a permanent label installed by the
manufacturer stating that the equipment complies with the requirements of
ASHRAE 90.1.

3.02 SCHEDULE

A. Pipes to be marked shall be labeled with text as follows, regardless of which method or
material is used:

Noohrowdb=

8.

CONDENSATE DRAIN: White lettering; green background

DOMESTIC COLD WATER: White lettering; green background

DOMESTIC HOT WATER: White lettering; green background

DOMESTIC HOT WATER CIRCULATING: White lettering; green background
SANITARY SEWER: Black lettering; yellow background

VENT: Black lettering; yellow background

STORM SEWER (PRIMARY AND SECONDARY): White lettering; green
background

NATURAL GAS: Black lettering; yellow background

B. Ceiling Markers:

arON=

CLEAN OUT Condensate, San, Etc.
WATER HAMMER ARRESTOR
CONTROL VALVE

TRAP PRIMER

HWC BALANCING/CONTROL VALVE

END OF SECTION
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SECTION 22 0593 - PLUMBING TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.01

A.

1.02

1.03

SECTION INCLUDES
Testing, adjusting, and balancing of plumbing systems.
QUALITY ASSURANCE

Agency shall be a company specializing in the adjusting and balancing of systems specified in this
section with minimum three years' experience. Perform work under supervision of AABC Certified
Test and Balance Engineer, Balancing and Adjusting Supervisor, or TABB Certified Supervisor.

Work shall be performed in accordance with the requirements of the references listed at the start of
this section.

REFERENCES

AABC - National Standards for Total System Balance, 2002.

ASHRAE - 2003 HVAC Applications Handbook; Chapter 37, Testing, Adjusting and Balancing.
TABB - International Standards for Environmental Systems Balance.

SUBMITTALS

Submit copies of report forms, balancing procedures, and the name and qualifications of testing and
balancing agency for approval within 30 days after award of Contract.

Electronic Copies:

1. Submit a certified copy of test reports to the Architect/Engineer for approval. Electronic
copies shall be in PDF format only. Scanned copies, in PDF format, of paper originals are
acceptable. Copies that are not legible will be returned to the Contractor for resubmittal. Do
not set any permission restrictions on files; protected, locked, or secured documents will be
rejected.

2. _Electronic file size shall be limited to a maximum of 10MB. Larger files shall be divided into

files that are clearly labeled as "1 of 2", "2 of 2", etc.

All text shall be searchable.

Bookmarks shall be used. All bookmark titles shall be an active link to the index page and

index tabs.

How

PLUMBING TESTING, ADJUSTING, AND BALANCING
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1.05

1.06

1.07

REPORT FORMS

Submit reports on AABC or SMACNA forms. Use custom forms approved by the Architect/Engineer
when needed to supply specified information.

Include in the final report a schematic drawing showing each system component, including
balancing devices, for each system. Each drawing shall be included with the test reports required
for that system. The schematic drawings shall identify all testing points.and cross-reference these
points to the report forms and procedures.

Refer to PART 4 for required reports.
WARRANTY/GUARANTEE

The TAB Contractor shall include an extended warranty of 90 days after owner receipt of a
completed balancing report, during which time the Owner may request a recheck of terminals, or
resetting of any outlet, coil, or device listed in the test report. This warranty shall provide a minimum
of 24 manhours of onsite service time. If it'is determined that the new test results are not within the
design criteria, the balancer shall rebalance the system according to design criteria.

Warranty/Guarantee must meet one of the following programs: TABB International Quality
Assurance Program, AABC National Project Performance Guarantee, NEBB's Conformance
Certification.

SCHEDULING

Coordinate schedule with other trades. Provide a minimum of seven days' notice to all trades and
the Architect/Engineer prior to performing each test.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01

A

GENERAL REQUIREMENTS

All procedures must conform to a published standard listed in the References article of this section.
All equipment shall be adjusted in accordance with the manufacturer's recommendations. Any
system not listed in this specification but installed under the contract documents shall be balanced
using a procedure from a published standard listed in the References article.

The Balancing Contractor shall incorporate all pertinent documented construction changes (e.g.,
submittals/shop drawings, change orders, RFls, ASls, etc.) and include in the balancing report.

PLUMBING TESTING, ADJUSTING, AND BALANCING
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3.02

o o

3.03

Recorded data shall represent actual measured or observed conditions.

Cut insulation, pipes, and equipment cabinets for installation of test probes to the minimum extent
necessary to allow adequate performance of procedures. After testing and balancing is complete,
close probe holes and patch insulation with new materials as specified. Restore vapor barrier and
finish as specified.

Permanently mark setting of valves and other adjustment devices allowing for settings'to be
restored. Set and lock memory stops.

Leave systems in proper working order, closing access doors, closing doors to electrical switch
boxes, plugging test holes, and restoring thermostats to specified settings.

Installations with systems consisting of multiple components shall be balanced with all system
components operating.

EXAMINATION

Before beginning work, verify that systems are complete and operable. Ensure the following:
1. General Equipment Requirements:

Equipment is safe to operate and in normal condition.

Equipment.with moving parts is properly lubricated.

Temperature control systems are complete and operable.
Access doors are closed and end caps are in place.

ap oo

2.  Pipe System Requirements:

a. . Strainer screens are clean and in place.
b.  Shutoff, throttling and balancing valves are open.

Report any defects or deficiencies to Architect/Engineer.

Promptly report items that are abnormal or prevent proper balancing.

If, for design reasons, system cannot be properly balanced, report as soon as observed.
Beginning of work means acceptance of existing conditions.

PREPARATION

Provide instruments required for testing, adjusting, and balancing operations. Make instruments
available to the Architect/Engineer for spot checks during testing.

PLUMBING TESTING, ADJUSTING, AND BALANCING
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B. Instruments shall be calibrated within six months of testing performed for project, or more recently if
recommended by the instrument manufacturer.

3.04 INSTALLATION TOLERANCES
A. + 10% of scheduled values:
1. Adjust piping systems to +10% of design values.
3.05 ADJUSTING

A. After adjustment, take measurements to verify balance has not been disrupted or thatdisruption
has been rectified.

B. Once balancing of systems is complete, at least one valve mustbe 100% open.

C. After testing, adjusting and balancing are complete, operate each system and randomly check
measurements to verify system is operating as reported in the report. Document any discrepancies.

3.06 SUBMISSION OF REPORTS

A. Fill in test results on appropriate forms.

PART 4 - SYSTEMS TO BE TESTED, ADJUSTED AND BALANCED
4.01 GENERAL REQUIREMENTS
A. Title Page:

Projectname.

Project location.

Project Architect.

Project Engineer. (IMEG Corp.).

Project General Contractor.

TAB Company name, address, phone number.
TAB Supervisor's name and certification number.
TAB Supervisor's signature and date.

Report date.

©oOoNOBE WM =

B. Report Index
C. General Information:

1. Test conditions.
2. Nomenclature used throughout report.

PLUMBING TESTING, ADJUSTING, AND BALANCING
22 0593 -4



San Bernardino County

The Hospitality Lane Professional Center

412 West Hospitality Lane, San Bernardino, CA 92408
Project No. 23008184.00

3 Notable system characteristics/discrepancies from design.
4.  Test standards followed.

5. Any deficiencies noted.

6 Quality assurance statement.

D. Instrument List;
1. Instrument.
2. Manufacturer, model, and serial number.
3. Range.
4, Calibration date.

4.02 PLUMBING SYSTEMS
A. Balancing Valve:

Drawing symbol.

Service.

Location.

Size.

Manufacturer and model.

Flow rate (gpm): specified and actual.
Pressure drop: specified and actual.

Nooahowh =~

END OF SECTION
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SECTION 22 0719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

1.01

SECTION INCLUDES
Piping Insulation.
Insulation Jackets.
QUALITY ASSURANCE

Applicator: Company specializing in piping insulation application with five years minimum
experience.

Materials: Listed and labeled for flame spread/smoke developed rating of no more than
25/50 when tested per ASTM E84 or UL 723 as required by code. Factory label insulation
and jacket materials and adhesive, mastic, tapes, and cement material containers with
appropriate markings of applicable/testing agency.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

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

Adhesives and Sealants: All sealers, adhesives, and sealants shall comply with the low
emitting material limits of the following standards:

1. CDPH Standard Method V1.1-2010 - Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions VOC from Indoor Sources Using
Environmental Chambers Version 1.1.

2. South Coast Air Quality Management District Rule 1168 - Adhesive and Sealant
Applications. All adhesives and sealants wet-applied on site shall comply with the
applicable chemical content requirements of SCAQMD Rule 1168.

3. South Coast Air Quality Management District Rule SCAQMD 1113 - Wet Applied
Paints and Coatings. All paints and coatings wet-applied on site must meet the
applicable VOC limits of SCAQMD Rule 1113.

PLUMBING PIPING INSULATION
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1.03

A.

1.04

A

REFERENCES

ANSI/ASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for Buildings
Except Low-Rise Residential Buildings.

ANSI/ASTM C533 - Calcium Silicate Block and Pipe Thermal Insulation:
ANSI/ASTM C534 - Elastomeric Foam Insulation.
ASTM C591 - Unfaced Preformed Rigid Cellular Polyisocyanurate Insulation.

ASTM C1126 - Standard Specification for Faced or Unfaced Rigid Cellular Phenolic Thermal
Insulation.

ASTM C1729 - Standard Specification for Aluminum Jacketing for Insulation.

ASTM C1767 - Standard Specification for Stainless Steel Jacketing for Insulation.

ASTM E84 - Surface Burning Characteristics of Building Materials.

NFPA 255 - Surface Burning Characteristics of Building Materials.

UL 723 - Surface Burning‘Characteristics of Building Materials.

National Commercial & Industrial Insulation Standards - 1999 Edition - as published by
Midwest Insulation Contractors Association and endorsed by National Insulation Contractors
Association.

California Title 24 - Building Energy Efficiency Standards.

SUBMITTALS

Submit shop drawings per Section 22 0500. Include product description, list of materials and
thickness for each service, and locations.

PART 2 - PRODUCTS

2.01

A.

INSULATION

Type A: Glass fiber; ANSI/ASTM C547; 0.24 maximum 'K' value at 75°F; non-combustible.
All-purpose polymer or polypropylene service jacket, listed and labeled at no more than
25/50 when tested per ASTM E84 or UL 723 as required by code.

PLUMBING PIPING INSULATION
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B.

C.

2.02

A.

Type B: Flexible elastomeric foam insulation; closed-cell, sponge or expanded rubber
(polyethylene type is not permitted); ANSI/ASTM C534 Grade 1 Type | for tubular materials;
flexible plastic; 0.25 maximum 'K' value at 75°F, listed and labeled at no more than 25/50
when tested per ASTM E84 or UL 723 as required by code. Maximum 1" thick per layer
where multiple layers are specified.

Type C: Molded rigid cellular glass; ANSI/ASTM C-552; 0.29 maximum 'K’ value at 75°F;
density 7.3Ib/ft; minimum compressive strength 90 psi parallel to rise; moisture resistant,
non-combustible; suitable for -100°F to +900°F. For below grade installations, use asphaltic
mastic paper vapor barrier jacket. Use self-seal all-purpose polymer or polypropylene
service jacket for above grade installations.

VAPOR BARRIER JACKETS

All-purpose polymer or polypropylene service jacket vapor.barrier with self-sealing adhesive
joints. Beach puncture resistance ratio of at least 50 units. Tensile strength: 35 psi minimum.
Single, self-seal acrylic adhesive on longitudinal jacket laps and butt strips.

PART 3 - EXECUTION

3.01

A.

3.02

A.

B.

PREPARATION

Install insulation after piping has been tested. Pipe shall be clean, dry and free of rust before
applying insulation.

INSTALLATION
GeneralInstallation Requirements:

1. < Install materials per manufacturer's instructions, building codes and industry
standards.

2. Continue insulation with vapor barrier through penetrations. This applies to all
insulated piping. Maintain fire rating of all penetrations.

Insulated Piping Operating Below 60°F:

1. Insulate fittings, valves, unions, flanges, strainers, flexible connections, flexible hoses,
and expansion joints. Seal all penetrations of vapor barrier.

2. On piping operating below 60°F in locations that are not mechanically cooled (e.g.,
penthouses, mechanical rooms, tunnels, chases at exterior walls, etc.), Type B
insulation shall be used.

3. All balance valves with fluid operating below 60°F shall be insulated with a removable
plug wrapped with vapor barrier tape to allow reading and adjusting of the valve.

PLUMBING PIPING INSULATION
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3.03

Insulated Piping Operating Between 60°F and 140°F:

1. Do not insulate flanges and unions, but bevel and seal ends of insulation at such
locations. Insulate all fittings, valves and strainers.

Insulated Piping Operating Above 140°F:

1. Insulate fittings, valves, flanges, and strainers.
2. All balance valves with fluid operating above 140°F shall be insulated‘and an opening
shall be left in the insulation to allow for reading and adjusting the valve.

Exposed Piping:

1. Locate and cover seams in least visible locations.

2. Where exposed insulated piping extends.above the floor, provide a sheet metal guard
around the insulation extending 12" above the floor. Guard shall be 0.016" cylindrical
smooth or stucco aluminum and shall fit tightly to the insulation.

3. On exposed piping serving kitchen equipment or plumbing fixtures, the piping shall be
insulated unless local code allows it to be uninsulated. In no instance should the
uninsulated portion of the piping be more than 4ft in developed length.

SUPPORT PROTECTION

Provide a shield on allinsulated piping at each support between the insulation jacket and
the support.

On all insulated piping greater than 1-1/2", provide shield with insulation insert of same
thickness and contour as adjoining insulation at each support, between the pipe and
insulation jacket, to prevent insulation from sagging and crushing. Inserts shall be as
follows:

1. = The insert shall be suitable for planned temperatures, be suitable for use with specific
pipe material, and shall be a minimum 180° cylindrical segment the same length as
metal shields. Inserts shall be:

a..  Cellular glass (for all temperature ranges) with a minimum compressive strength
of 90 psi is acceptable for pipe sizes 14" and below. For pipe sizes larger than
14" provide rolled steel plate in addition to the shield.

b.  As an alternative to separate pipe insulation insert and saddle, properly sized
manufactured integral rigid insulation insert and shield assemblies may be used.

1) Products:
a)  Buckaroo CoolDry

b)  Cooper/B-Line Fig. B3380 through B3384
c) Pipe Shields A1000, A2000

PLUMBING PIPING INSULATION
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3.04

c.  Insulation Couplings:

1) Molded thermoplastic slip coupling, -65°F to 275°F, sizes up.to 4-1/8"
OD, and receive insulation thickness up to 1". Suitable for use indoors or
outdoors with UV stabilizers. Vertical insulation riser clamps shall have a
1,000Ib vertical load rating. On cold pipes operating below 60°F, cover
joint and coupling with vapor barrier mastic to ensure continuous vapor
barrier.

2) Horizontal Strut Mounted Insulated Pipe Manufacturers:

a)  Klo-Shure or equal
3) Vertical:
a)  Manufacturers: Klo-Shure Titan or‘equal

d.  Rectangular blocks, plugs, or wood material are not acceptable.

e. Temporary wood blocking.may be used by the Piping Contractor for proper
height; however, these must be removed and replaced with proper inserts by the
Insulation Contractor. Refer to Supports and Anchors specification section for
additional information.

Neatly finish insulation at'supports, protrusions, and interruptions.
Install metal shields between all hangers or supports and the pipe insulation. Shields shall
be galvanized sheet metal, half-round with flared edges. Adhere shields to insulation. On

cold piping, seal the shields vapor-tight to the insulation as required to maintain the vapor
barrier, or add separate vapor barrier jacket.

Shields shall be at least the following lengths and gauges:

Pipe Size Shield Size
1/2" to 3-1/2" 12" long x 18 gauge

Minimum 1/4" rolled galvanized steel plates shall be provided in addition to the sleeves as
reinforcement on large pipes to reduce point loading on roller, trapeze hanger and strut
supportlocations depending on insulation compressive strength. Refer to section above for
exactlocations.

INSULATION
Type A Insulation:

1. All Service Jackets: Seal all longitudinal joints with self-seal laps using a single
pressure sensitive adhesive system. Do not staple.

PLUMBING PIPING INSULATION
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B.

C.

Hw

Type

N —

Type
1.

2.

Insulation without self-seal lap may be used if installed with Benjamin Foster 85-20 or
equivalent Chicago Mastic, 3M or Childers lap adhesive.

Apply insulation with laps on top of pipe.

Fittings, Valve Bodies and Flanges: For 4" and smaller pipes, insulate with.1 Ib.
density insulation wrapped under compression to a thickness equal to the adjacent
pipe insulation. For pipes over 4", use mitered segments of pipe insulation. Finish with
preformed plastic fitting covers. Secure fitting covers with pressure sensitive tape at
each end. Overlap tape at least 2" on itself. For pipes operating below 60°F seal fitting
covers with vapor retarder mastic in addition to tape.

B Insulation:

Install per manufacturer's instructions or ASTM C1710.

Elastomeric Cellular Foam: Where possible, slip insulation over the open end of pipe
without slitting. Seal all butt ends, longitudinal seams, and fittings with adhesive. At
elbows and tees, use mitered connections. Do not compress or crush insulation at
cemented joints. Joints shall be sealed completely and not pucker or wrinkle. Paint the
outside of outdoor insulation with two coats of latex enamel paint recommended by the
manufacturer.

Insulation Installation on Straight Pipes and Tubes:

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

b.  Insulation-must be installed in compression to allow for expansion and
contraction. Insulation shall be pushed onto the pipe, never pulled. Stretching of
insulation may result in open seams and joints.

Insulation Installation on Valves and Pipe Specialties:

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

b.  When preformed sections are not available, install mitered sections of pipe
insulation to valve body.

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

C Insulation:
Seal all longitudinal joints with manufacturer approved adhesive. Secure butt joint

strips in a similar manner.
Insulate fittings with prefabricated fittings.

PLUMBING PIPING INSULATION
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3.05 SCHEDULE

A. Refer to drawings for insulation schedule.

END OF SECTION
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SECTION 22 1000 - PLUMBING PIPING

PART 1 - GENERAL

1.01

A.

SECTION INCLUDES
Pipe and Pipe Fittings.
Valves.

Check Valves.
QUALITY ASSURANCE

Valves: Manufacturer's name and pressure rating marked on valve-body.
Remanufactured valves are not acceptable.

Welding Materials and Procedures: Conform to ASME Code and applicable state labor
regulations.

Welders Certification: In accordance with ANSI/ASME Sec 9 or ANSI/AWS D1.1.

All grooved couplings; fittings, valves, and specialties shall be the products of a single
manufacturer. Grooving tools.shall be of the same manufacturer as the grooved
components.

1. All castings used for couplings housings, fittings, or valve and specialty bodies
shall be date stamped for quality assurance and traceability.

Piping, Fittings, Valves, and Flux for Potable Water Systems: All components shall be
lead free per Federal Act S.3874, Reduction of Lead in Drinking Water Act.

Pipe hangers and supports shall be spaced per 2022 CPC, Table 313.3, as applied to
each pipe system listed. Refer to Section 22 0529 for hanger and support components.
Seismic supports shall be submitted as a deferred approval using OPM guidelines.
Shop drawings shall be submitted for review to the AHJ. Upon approval, these shop
drawings shall be included in the record set.

Potable water piping and fittings shall comply with California Assembly Bill AB1953
limiting lead content. Also described in 2022 CPC: 604.2 Lead Content.

Valves for potable water systems shall comply with California Assembly Bill AB1953
limiting lead content. Also described in 2022 CPC: 604.2 Lead Content.

PLUMBING PIPING
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1.03

A.

o

I o m. m

c A0 O T

REFERENCES

ANSI/ASME A112.3.1 - Stainless Steel Drainage Systems for Sanitary DWV, Storm,
and Vacuum Applications, Above and Below Ground.

ANSI/ASME B16.22 - Wrought Copper and Bronze Solder-Joint Pressure Fittings.
ANSI/ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings - DWV.

ANSI/ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder Joint
Drainage Fittings - DWV.

ANSI/ASME B16.3 - Malleable Iron Threaded Fittings.Class 150 NS 300.
ANSI/ASME B16.5 - Pipe Flanges and Flanged Fittings.

ANSI/ASME B16.9 - Factory-Made Wrought Steel Butt Welding Fittings.
ANSI/ASME Sec 9 - Welding and Brazing Qualifications.

ANSI/ASTM B32 - Solder Metal.

ANSI/AWS D1.1 - Structural Welding Code.

ASSE 1003 - Water Pressure Reducing Valves for Domestic \Water Supply Systems.
ASTM A53 - Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and Seamless.
ASTM A74~Hub and Spigot Cast Iron Soil Pipe and Fittings.

ASTMA234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and
Elevated Temperatures.

ASTM A312 - Standard for Seamless, Welded, and Heavily Cold Worked Austenitic
Stainless Steel Pipes.

ASTM A554 - Standard for Welded Stainless Steel Mechanical Tubing.
ASTM A888 - Hubless Cast Iron Soil Pipe and Fittings.

ASTM B88 - Seamless Copper Water Tube.

ASTM B306 - Copper Drainage Tube (DVWV).

ASTM C564 - Rubber Gaskets for Cast Iron Soil Pipe and Fittings.

ASTM C1540 - Shielded Couplings Joining Hubless Cast Iron Soil Pipe and Fittings.
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1.04

1.05

1.06

AWS A5.8 - Brazed Filler Metal.

AWWA C651 - Disinfecting Water Mains.

CISPI 301 - Cast Iron Soil Pipe and Fittings for Hubless Cast Iron Sanitary Systems.
CISPI 310 - Joints for Hubless Cast Iron Sanitary Systems.

FM 1680 - Couplings Used in Hubless Cast Iron Systems.

NSF - National Sanitation Foundation

CCR - California Code of Regulation

CBC - California Building Code

CPC - California Plumbing Code

SUBMITTALS

Submit shop drawings per Section 22 0500.

DELIVERY, STORAGE, AND HANDLING

Deliver and store valves in shipping containers with labeling in place.
COORDINATION DRAWINGS

Reference Coordination Drawings article in Section 22 0500 for required plumbing

systems.electronic CAD drawings to be provided to Coordinating Contractor for
inclusion into composite coordination drawings.

PART 2 - PRODUCTS

2.01

A

CAST IRON PIPE
Cast Iron; Standard Weight; No-Hub Sleeve Gaskets:

1. Pipe: Standard weight no-hub cast iron soil pipe, bituminous corrosion protective
coating inside and outside, CISPI 301 or ASTM A888.

2. Design Pressure: Gravity Maximum Design Temperature: 180°F

3. Joints: ASTM C1540, FM 1680, and ASTM C-564.

PLUMBING PIPING
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2.02

a.  Super Duty, Shielded Stainless Steel Couplings: Neoprene sleeve gasket,
0.015" thick 304 stainless steel shield , stainless steel 3/8" screw type
clamps, minimum of four clamps for 1-1/2" to 4" and six clamps for 5" and
larger pipe sizes. Clamps shall be tightened to minimum 80 inch pounds or
as manufacturer requires. Husky SD-4000 or equal.

Restraints: Install pipe and fittings per the Cast Iron Soil Pipe Institute's
Designation 310. Restrain pipe and fittings using an engineered and tested
product manufactured for restraining no-hub cast iron sail pipe. Install per
manufacturer's recommendations.

Adapters: Transitions from cast iron soil pipe to other pipe materials with
manufactured adapters specifically for the application. Adapter must meet the
same requirements as the joints listed above. ASTM C1460. Sticker identifying
transition fitting application must be visible to view.

Cast Iron; Standard Weight Epoxy Coated; No-Hub Sleeve Gaskets:

1.

2.

Pipe and Fittings: Standard weight no-hub cast iron soil pipe, epoxy paint
corrosion protective coating inside and outside, CISPI 301 or ASTM A888.
Joints: ASTM C1540 and FM 1680.

a.  Super Duty, Shielded Stainless Steel Couplings: Neoprene sleeve gasket,
0.015" thick 304 stainless steel shield , stainless steel 3/8" screw type
clamps, minimum of four clamps for 1-1/2" to 4" and six clamps for 5" and
larger pipe sizes. Clamps shall be tightened to minimum 80 inch pounds or
as manufacturer requires. Husky SD-4000 or equal.

Restraints: Install pipe and fittings per the Cast Iron Soil Pipe Institute's
Designation 301. Restrain pipe and fittings using an engineered and tested
product manufactured for restraining no-hub cast iron soil pipe. Install per
manufacturer's recommendations.

Adapters: Transitions from cast iron soil pipe to other pipe materials with
manufactured adapters specifically for the application. Adapter must meet the
same requirements as the joints listed above. ASTM C1460. Sticker identifying
transition fitting application must be visible to view.

COPPER PIPE

Copper Pipe; Type L; Solder Joints:

1

2.
3.
4

Pipe: Type L hard drawn seamless copper tube, ASTM B88.
Design Pressure: 175 psi; Maximum Design Temperature: 200°F.
Joints: Solder with 100% lead-free solder and flux, ASTM B32.
Fittings: Wrought copper solder joint, ANSI B16.22.

Copper Pipe; Type K; Solder Joints:

PLUMBING PIPING
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2.03

B.

HPON =

Pipe: Type K annealed copper tube, ASTM B88.

Design Pressure: 150 psi. Maximum Design Temperature: 200°F.
Joints: Solder with 100% lead-free solder and flux ASTM B32.
Fittings: Wrought copper solder joint, ANSI B16.22.

Copper Pipe: Type DWV; Solder Joints:

HODN =

Pipe: Type DWV hard temper seamless copper drainage tube, ASTM B306.
Design Pressure: Gravity Maximum Design Temperature: 180°F

Joints: Solder with 100% lead-free solder and flux, ASTM B32.

Fittings: Cast brass solder joint drainage type, ANSI B16.23 or wrought copper
solder joint drainage type, ANSI B16.29.

Copper Pipe: Type M; Solder Joints:

1.  Pipe: Type M hard temper seamless copper drainage tube, ASTM B306.

2. Design Pressure: Gravity Maximum Design Temperature: 180°F

3.  Joints: Solder with 100% lead-free solder and flux, ASTM B32.

4.  Fittings: Cast brass solder joint drainage type, ANSI B16.23 or wrought copper
solder joint drainage type, ANSI B16.29.

VALVES

Shutoff Valves:

1. For pipe systems where mechanical press connections are allowed, shutoff
valves with mechanical press connections are acceptable subject to the
requirements in the paragraphs below.

2. Ball Valves:

a. BA-1: 3" and under, 150 psi saturated steam, 600 psi CWP, full port,
screwed or solder ends (acceptable only if rated for soldering in line with
470°F melting point of lead-free solder), bronze body of a copper alloy
containing less than 15% zinc, stainless steel ball and trim, Teflon seats
and seals. Apollo #77C-140, Stockham #S-255-FB-P-UL, Milwaukee #BA-
400, Watts, Nibco #585-70-66, National Utilities Co., RUB.

1) Provide solid extended shaft for all insulated piping.

2) Provide lock out trim for all valves opening to atmosphere installed in
domestic water piping over 120°F, heating water piping over 120°F,
steam, condensate, boiler feed water piping, and gasoline/kerosene
piping, and as indicated on the drawings. Solid extended shaft is not
required on valves with lock out trim.

Throttling Valves

1.

Globe Valves:

PLUMBING PIPING
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2.04

2.05

2.06

2.07

2.08

2.09

a. GL-1: 2" and under, 150# saturated steam, 300# CWP, screwed, bronze.
Crane #7TF, Stockham #B22T, Walworth #3095, Milwaukee #590,
Hammond #IB413T, Watts #B-4010-T, Nibco T-235Y.

STRAINERS

For pipe systems where mechanical press connections are allowed; strainers with
mechanical press connections are acceptable subject to the requirements in the
paragraphs below.

ST-1: Bronze body, screwed ends, screwed cover, 150 psi S @ 350°F, 200 psi CWP
@ 150°F. Armstrong #F4SC, Metraflex #TS, Mueller Steam Specialty Co. #351, Sarco
#BT, Watts #777.

CHECK VALVES

CK-1: 2" and under, 125# steam @ 406°F, 200# CWP @ 150°F, screwed, bronze,
horizontal swing. Crane #37, Hammond #|B904, Stockham #B319-Y, Walworth #3406,
Milwaukee #509, Watts #G-5000, Nibco T-413B.

LOCK OUT TRIM

Provide lock out trim for all quarter turn shutoff valves opening to atmosphere and
installed in domestic water piping over.120°F and as indicated on the drawings.

VALVE OPERATORS
Provide handwheels for gate valves and gear operators for butterfly valves.
VALVE.CONNECTIONS

Provide all connections to match pipe joints. Valves shall be same size as pipe unless
noted otherwise.

CONNECTIONS BETWEEN DISSIMILAR METALS

Connections between dissimilar metals shall be insulating dielectric types that provide
a water gap between the connected metals, and that either allow no metal path for
electron transfer or that provide a wide water gap lined with a non-conductive material
to impede electron transfer through the water path.

Joints shall be rated for the temperature, pressure, and other characteristics of the
service in which they are used, including testing procedure.

Aluminum, iron, steel, brass, copper, bronze, galvanized steel and stainless steel are
commonly used and require isolation from each other with the following exceptions:

PLUMBING PIPING
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Iron and steel connected to each other.

Brass, copper, and bronze connected to each other.

Brass or bronze valves and specialties connected in closed systems with steel,
iron, or stainless steel on both sides of the brass or bronze valves and
specialties. Where two or more brass or bronze items occur together, they shall
be connected with brass nipples. Brass or bronze valves and specialties cannot
be used as a dielectric separation between pipe materials.

wn =

D. Dielectric protection is required at connections to equipment of a material different than
the piping.

E. Screwed and/or Grooved Joints (acceptable up to 4" size):

1.  Dielectric waterway rated for 300 psi CWP and 225°F.

2. Optional: Copper-silicon casting conforming to UNS C87850 with grooved and/or
threaded ends.

3. UL classified in accordance with ANSI / NSF-61 for potable water service.

4.  Manufacturers:

a. Elster Group ClearFlow fittings
b.  Victaulic Series 647
c.  Grinnell Series 407
d. Matco-Norca
F. Flanged Joints (any size):

—

Use 1/8" minimum thickness, non-conductive, full-face gaskets.

2.  Employ one-piece molded sleeve-washer combinations to break the electrical
path.through the bolts.

3.  Sleeve-washers are required on one side only, with sleeves minimum 1/32" thick
and washers minimum 1/8" thick.

4. 'Install steel washers on both sides of flanges to prevent damage to the sleeve-
washer.

5... Separate sleeves and washers may be used only if the sleeves are
manufactured to exact lengths and installed carefully so the sleeves must extend
partially past each steel washer when tightened.

6. Manufacturers:

a;. EPCO

b. Central Plastics

c. Pipeline Seal and Insulator
d. F.H. Maloney

e. Calpico
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PART 3 - EXECUTION

3.01

o o0 ® »

3.02

PREPARATION

Install all products per manufacturer's recommendations.

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
Remove scale and dirt, on inside and outside, before assembly.

Remove all scale, rust, dirt, oils, stickers and thoroughly clean exterior of all bare metal
exposed piping, hangers, and accessories in preparation to be painted.

Connect to equipment with flanges or unions. Unions or flanges for servicing and
disconnect are not required in installations using grooved joint couplings.

Use only piping materials rated for the maximum temperature of the application, e.g.,
do not use PVC for dishwasher drainage or piping that receives boiler blowdown.

Roof Penetration (Vent) Flashing:

1. Membrane, Metal or Shingled Roofs: Flash vents with premolded pipe flashing
cones for single-ply membrane roofs, metal roofs, or shingled roofs.

Existing building sewers or building drains'which are shown on the documents to be
reused shall be inspected and recorded by closed circuit television for their condition.
Report findings back to the Architect, Engineer, and Owner before proceeding with
work so any necessary rework can take place if needed.

SYSTEM, PIPING AND VALVE SCHEDULE
Cold Water and Hot Water - Potable and Non-Potable (Above Ground):

Copper Pipe; Type L; Solder Joints: All Sizes

Copper Pipe; Type L; Mechanical Press Connection: 4" and Under
Shutoff Valves:, BA-1

Throttling Valves: GL-1

Check Valves: CK-1

|Strainers: ST-1

oA WON =

|Sanitary Waste and Vent, Gravity (Above Ground):
1. Cast Iron; Standard Weight; No-Hub Sleeve Gaskets: 1-1/2" to 15"
Sanitary Indirect Drainage (Above Ground):

1.  Cast Iron; Standard Weight; No-Hub Sleeve Gaskets: 1-1/2" to 15"
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3.03

2.  Copper Pipe: Type DWV; Solder Joints: 1-1/4" to 4"

Storm Drainage, Gravity (Above Ground):

1. Cast Iron; Standard Weight; No-Hub Sleeve Gaskets: 1-1/2" to 15"
Sanitary Waste and Vent, Gravity (Underground - Inside Building):

1.  Cast Iron; Standard Weight; No-Hub Sleeve Gaskets: 1-1/2" to 15"
Storm Drainage, Gravity (Underground - Inside Building):

1.  Cast Iron; Standard Weight; No-Hub Sleeve Gaskets: 1-1/2" to 15"
Condensate/Equipment Drainage:

1.  Copper Pipe: Type DWV; Solder Joints: 1-1/4" to 4"
2.  Copper Pipe: Type M; Solder Joints: 1-1/4" to'4"

TESTING PIPING
Sanitary Drainage, Sanitary Vent, Storm Drainage:

1. Test all piping with‘water to prove tight.

2.  Test piping before insulation is applied.

3 Hydrostatically test all soil, waste, and vent piping inside of building with 10 feet
head of water for 15 minutes. Inspect before fixtures are connected. If leaks
appear, repair them and repeat the test.

4.  Hydrostatically test interior downspouts with 10 feet head of water for 15 minutes
with no leaks.

5. A smoke/air test at the same pressure may be used in lieu of the hydrostatic
water test. Exception: Smoke/air test shall not be performed on plastic piping.

6.  Test force mains with water at 105% of the operating pump discharge pressure
for 15 minutes.

7. Test pressures stated above shall be as listed or as required by the Authority
Having Jurisdiction, whichever is most stringent.

8.  Test piping per CPC requirements.

Hot Water - Potable and Non-Potable, Cold Water - Potable and Non-Potable:

1. Test pipes underground or in chases and walls before piping is concealed.

2. Test all pipes before the insulation is applied. If insulation is applied before the
pipe is tested and a leak develops which ruins the insulation, replace damaged
insulation.

3.  Test the pipe with 100 psig water pressure or equal inert gas such as nitrogen.
Exception: Inert gas test shall not be used to test plastic piping.

4.  Hold test pressure for at least 2 hours.
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3.04

3.05

5. Test to be witnessed by the Architect/Engineer's representative, if requested. by
the Architect/Engineer.

All Other Piping:

1.  Test piping at 150% of normal operating pressure.

2. Piping shall hold this pressure for one hour with no drop in pressure.

3 Test piping using water, nitrogen, or air as compatible with.the final service of the
pipe. Do not use combustible fluids.

4. Drain and clean all piping after testing is complete.

CLEANING PIPING
Assembly:

1.  Before assembling pipe systems, remove all loose dirt, scale, oil and other
foreign matter on internal or external surfaces by means consistent with good
piping practice subject to approval of the Architect/Engineer's representative.
Blow chips and burrs from machinery or thread cutting operation out of pipe
before assembly. Wipe cutting oil from internal and external surfaces.

2. During fabrication and assembly, remove slag and weld spatter from both internal
and external joints by peening, chipping and wire brushing.

3. Notify the Architect/Engineer's representative before starting any post erection
cleaning in sufficient time to allow. witnessing the operation. Consult with and
obtain approval from the Architect/Engineer's representative regarding specific
procedures and scheduling. Dispose of cleaning and flushing fluids properly.

4.  Prior to blowing or flushing erected piping systems, disconnect all
instrumentation and equipment, open wide all valves, and be certain all strainer
screens are in place.

All Water Piping:

1. Flush all piping using faucets, flush valves, etc. until the flow is clean.

2. After flushing, thoroughly clean all inlet strainers, aerators, and other such
devices.

3. If necessary, remove valves to clean out all foreign material.

INSTALLATION
General Installation Requirements:

1. Provide dielectric connections between dissimilar metals.

2. Route piping in orderly manner and maintain gradient. Install to conserve building
space.

3.  Group piping whenever practical at common elevations.

4. Install piping to allow for expansion and contraction without stressing pipe, joints,
or equipment.
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5.  Slope water piping and arrange to drain at low points.

6. Install bell and spigot piping with bells upstream.

7.  Where pipe supports are welded to structural building framing, scrape, brush
clean, and apply one coat of zinc rich primer to welds.

8.  Seal pipes passing through exterior walls with a wall seal per Section 22 0529.
Provide Schedule 40 galvanized sleeve at least 2 pipe sizes larger than the pipe.

9.  All non-potable outlets shall be clearly marked with a permanently affixed
laminated sign with 3/8" high lettering saying "Non-Potable Water Not for Human
Consumption." Sign shall have black lettering on a yellow background.

10. All vertical pipe drops to sinks or other equipment installed below the ceiling shall
be routed within a wall cavity, unless specifically noted otherwise to be surface
mounted. For renovation projects, this Contractor is responsible for opening and
patching existing walls for installation of piping=Wall patching shall match
existing condition.

B. Installation Requirements in Electrical Rooms:
1. Do not install piping or other equipment above electrical switchboards or

panelboards. This includes a dedicated space extending 25 feet from the floor to
the structural ceiling with width and depth equal to the equipment.

C. Valves/Fittings and Accessories:

1.

arwnN

o

Install shutoff valves that permit the isolation of equipment/fixtures in each room
without isolating any otherroom or portion of the building. Individual fixture angle
stops do not meet this requirement. Exception: Back-to-back rooms in no more
than two adjacent rooms.

Provide clearance for installation of insulation and access to valves and fittings.
Provide access doors for.concealed valves and fittings.

Install valve stems upright or horizontal, not inverted.

Provide one plug valve wrench for every ten plug valves 2" and smaller, minimum
of one. Provide each plug valve 2-1/2" and larger with a wrench with set screw.
Install corrugated, stainless steel tubing system according to manufacturer's
written instructions. Include striker plates to protect tubing from puncture where
tubing is restrained and cannot move.

D. Underground Piping:

1.

2.

3.

Install buried water piping outside the building with at least 5 feet of cover. Refer
to Section 22 0500 for Excavation, Fill, Backfill and Compaction requirements
Install buried borosilicate glass pipe with the protective polystyrene covering
intact. Lay the pipe on bedding and backfill per manufacturer instructions.

Install thrust blocking and restraints on all underground fire protection service
piping per NFPA 24 and as shown on drawings.

Install underground, sleeved, corrugated, stainless steel tubing system according
to manufacturer's written instructions. Extend vent from sleeve to exterior of
building and terminate with screened elbow.

PLUMBING PIPING
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10.

Direct buried, uninsulated steel pipe shall have a factory applied external
protective coating consisting of two coats with an intermediate layer of 18 mil
fibrous glass mat. Coating thickness shall total not less than 3/32". The outer
coating shall be further protected by a wrapping of heavy Kraft paper: This
external protection shall extend and be exposed for a minimum of 1 foot beyond
the buried or concealed portion of the pipe.

a. Manufacturers:

1) Pipe Line Service Co., Franklin Park, lllinois
2) Lithcote Corp., Melrose Park, lllinois

As an option, the Contractor may provide factory.applied protective coatings
consisting of a polyethylene plastic film bonded to the pipe surface by a hot
applied thermo-plastic adhesive.

a. Manufacturers:
1) Republic Steel Corp. "X-Tru-Coat"

Exercise care in handling, storing and laying pipe to avoid damaging factory
applied coatings. If any damage occurs, repair the coating to a condition equal to
the original.

Field application of protective coatings tojoints, fittings and to any damaged
factory applied.coatings shall be similar to factory applied coatings specified
above and shall be done in strict accordance with recommendations of the
supplier of pipe coatings.

After completion of the fabrication, laying and field coating of the joints and
fittings, but prior to backfilling, inspect the entire line in the presence of the
Architect/Engineer's representative with an electronic holiday detector. Any
defects in the protective coatings shall be repaired in accordance with
requirements for original coatings.

Coat flange bolts and nuts in pits and below ground at the time of installation with
a corrosion protective coating.

E. Sanitary and Storm Piping:

1.

2.

Install all sanitary and storm piping inside the building with a slope as shown on
the drawings.

Install horizontal offset at all connections to roof drains to allow for pipe
expansion.

Slope sanitary and storm piping outside the building to meet invert elevations
shown on drawings and to maintain a minimum velocity of 2 feet per second.

PLUMBING PIPING
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3.06

4.  Sway Bracing: Where horizontal sanitary and/or storm pipes 4 inches and larger
change flow direction greater than 45°, rigid bracing or thrust restraints shall be
installed to resist movement of the upstream pipe in the direction of pipe flow.
The rigid bracing or thrust restraint shall be connected to structure. A.change of
flow direction from horizontal into a vertical pipe does not require the upstream
pipe to be braced.

5.  Starter fittings with internal baffles are not permitted.

PIPE ERECTION AND LAYING

Carefully inspect all pipe, fittings, valves, equipment and accessories before
installation. Any items that are unsuitable, cracked or otherwise defective shall be
removed from the job immediately.

All pipe, fittings, valves, equipment and accessories shall have factory applied
markings, stampings, or nameplates with sufficient data to determine their
conformance with specified requirements.

Exercise care at every stage of storage, handling, laying and erecting to prevent entry
of foreign matter into piping, fittings, valves, equipment and accessories. Do not install
any item that is not clean.

Until system is fully operational, all openings in piping and equipment shall be kept
closed except when actual work is being performed on that item or system. Closures
shall be plugs, caps,blind flanges or other items specifically designed and intended for
this purpose.

Run pipes straight and true, parallel to building lines with minimum use of offsets and
couplings.-Provide only offsets.required to provide needed headroom or clearance and
to provide needed flexibility in pipe lines.

Make changes in direction of pipes only with fittings or pipe bends. Changes in size
only with fittings. Do not use miter fittings, face or flush bushings, or street elbows. All
fittings shall be of the long radius type, unless otherwise shown on the drawings or
specified.

Provide flanges or unions at all final connections to equipment, traps and valves.

Arrange piping and connections so equipment served may be totally removed without
disturbing piping beyond final connections and associated shutoff valves.

Use full and double lengths of pipe wherever possible.
Unless otherwise indicated, install all piping, including shutoff valves and strainers, to

coils, pumps and other equipment at line size with reduction in size being made only at
control valve or equipment.

PLUMBING PIPING
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3.07

3.08

Cut all pipe to exact measurement and install without springing or forcing except inthe
case of expansion loops where cold springing is indicated on the drawings.

Underground pipe shall be laid in dry trenches maintained free of accumulated water.
Refer to Section 22 0500 for Excavation, Fill, Backfill and Compaction requirements.

Unless otherwise indicated, branch take-offs shall be from top of mains or headers at
either a 45° or 90° angle from the horizontal plane for air lines, and from top, bottom or
side for liquids.

Do not use geotextile fabric with footing tile if silt content of soil exceeds 40% or if clay
content exceeds 50%. The fabric shall be installed around 1" river rock or 2" limestone.

DRAINING AND VENTING

Unless otherwise indicated on the drawings;all horizontal water lines, including
branches, shall pitch 1" in 40 feet to low points for complete drainage, removal of
condensate and venting.

Maintain accurate grade where pipes pitch or slope for venting and drainage. No pipes
shall have pockets due to changes in elevation.

Provide drain valves at alldow points of water piping systems for complete or
sectionalized draining.

Use eccentric reducing fittings on horizontal runs when changing size of pipes for
proper drainage and venting. Install gravity drain pipes with bottom of pipe and
eccentric reducers in a continuous line; all other liquid lines with top of pipe and
eccentric reducers in a continuous line.

Provide air vents at high points and wherever else required to eliminate air in all water
piping systems.

Install air vents in accessible locations. If necessary to trap and vent air in a remote
location, install an 1/8" pipe from the tapping location to an accessible location and
terminate with a venting device.

All vent and drain piping shall be of same materials and construction for the service
involved.

PLUMBING VENTS
Vent as shown on the drawings and in accordance with all codes having jurisdiction.

Extend the high side of the soil and waste stacks at least 12" above roof.

PLUMBING PIPING
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Flash pipes at roof with premolded EPDM pipe flashing cones adhered to roof
membrane by General Contractor. Secure top of cone with stainless steel clampand
seal watertight.

Increase vent pipes through the roof two pipe sizes with long increasers located at
least 12" below the roof.

In no case shall the vent through the roof be less than 4" in diameter.

Vent pipes through the roof shall be located a minimum of 10 feet25 feet from any air
intake opening on the roof.

BRANCH CONNECTIONS

For domestic water and vent systems only, make branch connections with standard
tee or cross fittings of the type required for the service.

Reducers are generally not shown. Where pipe sizes change at tee, the tee shall be
the size of the largest pipe shown connecting to it.

Do not use double wye or double combination wye and eighth bend DWWV fittings in
horizontal piping.

Further limit use of mechanically formed fittings as follows:

Must have at least same pressure rating as the main.

Main must be Type Kor L copper tubing.

Permanent marking shall indicate insertion depth and orientation.
Branch pipe shall conform to the inner curve of the piping main.
Main must be 1" or larger.

Branch must be 3/4" or larger.

oA WN=

Forged weld-on fittings are limited as follows:

1.~ Must have at least same pressure rating as the main.
2. Main must be 2-1/2" or larger.
3. Branchline is at least two pipe sizes under main size.

PLUMBING PIPING
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3.10

A.

3.1

JOINING OF PIPE

Solder Joints (Copper Pipe):

1.

Make up joints with 100% lead-free solder, ASTM B32. Cut tubing so ends are
perfectly square and remove all burrs inside and outside. Thoroughly clean
sockets of fittings and ends of tubing to remove all oxide, dirt and grease just
prior to soldering. Apply flux evenly, but sparingly, over all surfaces to be joined.
Heat joints uniformly so solder will flow to all mated surfaces. Wipe excess
solder, leaving a uniform fillet around cup of fitting.

Flux shall be non-acid type.

Solder end valves may be installed directly in the piping system if the entire valve
is suitable for use with 470°F melting point solder. Remove discs and seals
during soldering if they are not suitable for 470°F.

Brazed Joints (Copper Pipe):

1.

2.

Make up joints with silver alloy brazing filler metal conforming to ASTM B260
"Brazing Filler Metal" BAg-1 or BAg-2. Cut copper tubing so ends are perfectly
square and remove all burrs‘inside and outside. Thoroughly clean sockets of
fittings and ends of tubing to remove all oxide, dirt and grease just prior to
brazing. Apply non-corrosive flux of the type recommended by filler alloy
manufacturer, evenly, but sparingly, over all surfaces to be joined. Heat joints
uniformly using oxygen-acetylene torch with tip size recommended by fitting
manufacturer. Wipe and brush joint clean after alloy has set.

Remove discs from solder end valves during brazing.

No-Hub Sleeve Gaskets (No-Hub) (Cast Iron Pipe):

1.
2.
3

4.

Gasket shall be heavy weight class, conforming to ASTM C564.

The gasket shall have an internal center stop.

The gasket shall be covered by a stainless steel band secured with a minimum of
four stainless steel bands per fitting/joint.

Sleeve gaskets shall be installed in accordance with the manufacturer's
installation instructions.

DISINFECTION OF DOMESTIC WATER PIPING SYSTEM

Disinfection of the domestic water piping shall be completed within three (3) weeks
prior-to building occupancy. Contractor is responsible for disinfecting water piping if
used by workers during construction; disinfection during construction does not
eliminate the requirement for final disinfection prior to occupancy. Flushing of piping
shall be completed within two (2) weeks prior to building occupancy.

Provide necessary connections at the start of individual sections of mains for adding
chlorine.
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C. Before starting work, verify system is complete, flushed and clean.

D. Follow the disinfection of potable water procedure outlined in this project’s applicable
plumbing code, CPC 609.9. Where local codes do not outline a disinfection
procedure, follow the International Plumbing Code procedure 610.1.

E. Bleed water from all outlets to ensure chlorine distribution throughout the entire
domestic water system.

F. Take water samples, no sooner than 24 hours after flushing, from 2% _of outlets and
from water entry. Obtain, analyze, and test samples in accordance with AWWA C651,
Section 5 - Verification.

END OF SECTION
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SECTION 22 4000 - PLUMBING FIXTURES

PART 1 - GENERAL

1.01

A.

1.02

®© " mo o ®m »

1.03

SECTION INCLUDES

All plumbing fixtures.

REFERENCES

ANSI A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use.
ANSI A112.18.1 - Finished and Rough Brass Plumbing Fixture Fittings.

ANSI A112.19.1M - Enameled Cast Iron Plumbing Fixtures.

ANSI A112.19.2M - Vitreous China Plumbing Fixtures.

ASME A112.19.4 - Porcelain Enameled Formed Steel Plumbing Fixtures.
ANSI A112.19.5 - Trim for Water-Closet Bowls, Tanks, and Urinals.

AHRI 1010 - Drinking/Fountains and Self-Contained Mechanically Refrigerated
Drinking Water Coolers.

ASSE 1002 - Water Closet Flush Tank Ball Cocks.

Americans with Disabilities Act (ADA), Title III.

The Energy Policy Act (EPAct) of 2005.

SUBMITTALS

Submit product data under provisions of Section 22 0500. Submittals shall include
fixture carriers for record purposes only. Architect/Engineer does not review or
approve carriers except for manufacturer.

Include fixtures, sizes, rough-in dimensions, utility sizes, trim, and finishes.

For fixtures and trim requiring electrical connections, submit product data indicating

general assembly, components, electrical power/controls wiring diagrams, and service
connections.

PLUMBING FIXTURES
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PART 2 - PRODUCTS

2.01 MATERIALS

A. Wall Hung Fixture Carriers:

1.
2.

m O O @

Material: All Metal, ASME/ANSI A112.6.1M.
Manufacturers:

Zurn

JR Smith

Wade

Josam

Watts

Mifab

Sun Drainage Products
Sioux Chief

S@~oo0T

Water closet carrier shall be rated to support 500 lbs. unless noted otherwise on
the drawings.

All fixtures shall be as scheduled on the drawings.
All china shall be from the same manufacturer where possible.
All lavatory and sink trim shall be from the same manufacturer where possible.

All fixtures shall be lead free. Faucets, traps, stops, and other fixture accessories shall

not contain more lead than allowed per the latest State or Federal Act.

PART 3 - EXECUTION

3.01 INSTALLATION

A. General Installation Requirements:

1.

2.

Review millwork shop drawings. Confirm location and size of fixtures and
openings before rough-in and installation.

Install each fixture with trap easily removable for servicing and cleaning. Use
screwed tailpiece couplings. Connect fixture waste to stack with slip fitting.
Provide fixtures with supply lines, stop valves, reducers, escutcheons, and any
other items required for a complete and operational plumbing fixture assembly.
Install components level and plumb.

PLUMBING FIXTURES
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5.

6.

7.

Caulk joint between finish floor and floor mounted fixtures and between finish
walls and wall mounted fixtures with silicon caulk. Caulk the joint, betweenrim
and fixture where a fixture builds into a counter top, with caulking compound.
Refer to DIVISION 7 for "Caulking" requirements. Color to match fixture.
Where there is a possibility of water following pipe brackets, etc., into a wall;
caulk escutcheons, space around brackets, etc., to exclude water. Refer to
DIVISION 7 for "Caulking" requirements.

Refer to architectural drawings for fixture mounting heights:

All non-potable outlets shall be clearly marked with a permanently affixed
laminated sign with 3/8" high lettering saying "Non-Potable Water Not for Human
Consumption." Sign shall have black lettering on a yellow background.

B. Wall-Mounted Fixture Requirements:

1.

All wall-mounted fixtures shall have compatible carriers designed for their
intended service and suitable for the space available.and configuration of
fixtures. All carriers shall extend to the floor.and be anchored to the slab as
intended by the carrier manufacturer.

C. Floor-Mounted Fixture Requirements:

1.

Where floor mounted fixtures are installed on a sloped floor, the open void below
the fixture shall be grouted, leveled, and caulked to eliminate stress on the fixture
and to prevent water migration to.the floor below.

D. Exposed or Inside Accessible Cabinets Traps, Valve and Pipe Requirements:

1.

2.

3.

4.

All traps exposed under fixtures or inside accessible cabinets shall be chrome
plated brass.

All'water or waste piping for plumbing fixtures that is exposed or inside cabinets
shall be chrome plated.

All exposed flush valves for water closets and urinals shall have a chrome plated
hanger to anchor the piping to the wall.

All exposed water supply piping and fittings in a finished space to a shower
valve, hose bibb, or other water outlet shall be chrome plated.

E. ADA Accessible Exposed Sink and Lavatory Trim:

1.

All exposed sink and lavatory traps, piping and angle stops installed at
accessible sink and lavatory locations shall include offset style drain tailpiece, p-
trap installed near and parallel with back wall, and insulation kit specially
manufactured for this installation. Armaflex with duct tape is not acceptable.

F. ADA Accessible Water Closet Requirements:

PLUMBING FIXTURES
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1.  Handicapped accessible water closet flush valve or flush tank handles shall be
on the left hand or right hand side of the fixture, whichever is nearer to the center
of the stall.

2.  Coordinate flush valves in handicap accessible locations with grab bars installed
by the General Contractor. Make modifications as necessary to flush valve piping
to avoid conflict with grab bars. Common solutions include shortened or offset
vacuum breaker tailpieces.

3.02 ADJUSTING AND CLEANING

A. Adjust stops or valves for intended water flow rate to fixtures without splashing, noise,
or overflow.

B. At completion, clean plumbing fixtures, equipment, and faucet aerator screens.
3.03 FIXTURE ROUGH-IN SCHEDULE
A. Rough-in fixture piping connections.in accordance with table on plumbing drawings of

minimum sizes for particular fixtures.

END OF SECTION
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SECTION 23 0500 - BASIC HVAC REQUIREMENTS

PART 1 - GENERAL

1.01

A.

1.02

o o w »

m

SECTION INCLUDES

Requirements applicable to all Division 23 Sections. Also refer to Division 01 - General
Requirements.

All materials and installation methods shall conform to the applicable standards, guidelines
and codes referenced herein and within each specification section.

REFERENCES

CCR California Code of Regulation

CBC California Building Code

CFC California Fire Code

CEC California Electric Code

CMC California Mechanical Code

CPC California Plumbing Code

California Title 24 - Building Energy Efficiency Standards
SCAQMD South Coast Air Quality Management District
SCOPE OF WORK

This Specification and the associated drawings govern the furnishing, installing, testing and
placing into satisfactory operation the Mechanical Systems.

Each Contractor shall provide all new materials indicated on the drawings and/or in these
specifications, and all items required to make the portion of the Mechanical Work a finished
and working system.

Separate contracts will be awarded for the following work:

All work will be awarded under a single General Contract. The division of work listed below
is for the Contractor's convenience and lists normal breakdown of the work.

BASIC HVAC REQUIREMENTS
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E. Separate contracts will be awarded for the following work. The division of work listed below
is for the contractors' convenience and lists a normal breakdown of the work. Please refer to
the Construction Manager's scope statements for complete scope of work description.

F. Scope of Work:

1. Plumbing Work: Refer to Section 22 0500 "Basic Plumbing Requirements".
Heating Work shall include, but is not necessarily limited to:

a.
b.
c.
d.

€.

Furnish and install refrigerant piping, accessories, and final charge of refrigerant.
Furnish and install condensate drain piping from cooling related equipment such
as air handlers and cooling coil drain pans.

Furnish and install seismic restraint and.equipment designed for use in seismic
conditions described in Section 23 0550.

Furnish and install firestopping systems for penetrations of fire-rated
construction associated with this Contractor's work.

Complete all applicable tests, certifications, forms, and matrices.

3. Air Conditioning and Ventilating Work shall include, but is not necessarily limited to:

a.
b.
c.
d.

€.

Furnish and install package rooftop air handling units complete with curbs.
Furnish and install-all temperature control systems.

Furnish and install seismic restraint and equipment designed for use in seismic
conditions described in Section 23 0550.

Furnish and install firestopping systems for penetrations of fire-rated
construction associated with this Contractor's work.

Complete all applicable tests, certifications, forms, and matrices.

4. Temperature Control Work shall include, but is not necessarily limited to:

a.

oo

Furnish and install a complete temperature control system as specified in
Section 23 0900.

Temperature control system shall consist of a full Direct Digital Control (DDC)
system including all accessories, sensors, and programming.

Furnish automatic control valves and dampers for installation by others.
Furnish and install seismic restraint and equipment designed for use in seismic
conditions described in Section 23 0550.

Furnish and install firestopping systems for penetrations of fire-rated
construction associated with this Contractor's work.

5.  Testing, Adjusting, and Balancing Work shall include, but is not necessarily limited to:

BASIC HVAC REQUIREMENTS
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1.04

a.  Furnish complete testing, adjusting, and balancing as specified in Section23
0593, including, but not limited to, air systems, hydronic systems, plumbing
systems, and verification of control systems.

b.  Complete all applicable tests, certifications, forms, and matrices

DIVISION OF WORK BETWEEN MECHANICAL, ELECTRICAL & CONTROL
CONTRACTORS

Definitions:
1. "Mechanical Contractors" refers to the following:
a.  Plumbing Contractor.
b.  Air Conditioning and Ventilating Contractor.
c.  Temperature Control Contractor.
d.  Fire Protection Contractor.
e.  Testing, Adjusting, and Balancing Contractor.

2. Motor Control Wiring: The wiring associated with the remote operation of the magnetic
coils of magnetic motor starters or relays, or the wiring that permits direct cycling of
motors by means of devices in series with the motor power wiring. In the latter case
the devices are usually single phase and are usually connected to the motor power
wiring through a manual motor starter having "Manual-Off-Auto" provisions.

3. Control devicessuch as start-stop push buttons, thermostats, pressure switches, flow
switches, relays, etc., generally represent the types of equipment associated with
motor control wiring.

4. Motor control wiring is single phase and usually 120 volts. In some instances, the
voltage will be the same as the motor power wiring. Generally, where the motor power
wiring exceeds 120 volts, a control transformer is used to give a control voltage of 120
volts.

5.4 Temperature Control Wiring: The wiring associated with the operation of a motorized
damper, solenoid valve or motorized valve, etc., either modulating or two-position, as
opposed to wiring which directly powers or controls a motor used to drive equipment
such as fans, pumps, etc.

a..  This wiring will be from a 120 volt source and may continue as 120 volt, or be
reduced in voltage (24 volt) in which case a control transformer shall be
furnished as part of the temperature control wiring.

6. Control Motor: An electric device used to operate dampers, valves, etc. It may be two-
position or modulating. Conventional characteristics of such a motor are 24 volts, 60
cycles, 1 phase, although other voltages may be encountered.

7. Voltage is generally specified and scheduled as distribution voltage. Motor submittals
may be based on utilization voltage if it corresponds to the correct distribution voltage.

BASIC HVAC REQUIREMENTS
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Distribution/Nominal Voltage Utilization Voltage
120 115
208 200
240 230
277 265
480 460

B. General:

1. The purpose of these Specifications is to outline the Electrical and Mechanical
Contractor's responsibilities related to electrical work required for items such as
temperature controls, mechanical equipment, fans, chillers, compressors and the like.
The exact wiring requirements for much of the equipment cannot be determined until
the systems have been selected and submittals reviewed. Therefore, the electrical
drawings show only known wiring related to such items:Allwiring not shown on the
electrical drawings, but required for mechanical systems, is the responsibility of the
Mechanical Contractor.

2. Where the drawings require the Electrical Contractor to wire between equipment
furnished by the Mechanical Contractor, such wiring shall terminate at terminals
provided in the equipment. The Mechanical Contractor shall provide complete
electrical power/controls wiring diagrams and supervision to the Electrical Contractor
and designate the terminal numbers for correct wiring.

3. All electrical worksshall conform to the National Electrical Code. All provisions of the
Electrical Specifications concerning wiring, protection, etc., apply to wiring provided by
the Mechanical Contractor unless noted otherwise.

4.  Control low (24V) and control line (120V) voltage wiring, conduit, and related switches
and relays required for the automatic control and/or interlock of motors and equipment,
including final connection, are to be furnished and installed under Divisions 22 and 23.
Materials and installation to conform to Class 1 or 2 requirements, California Electrical
Code Article 725.

5.7 All Contractors shall establish utility elevations prior to fabrication and shall coordinate
their material and equipment with other trades. When a conflict arises, priority is as

follows:

a.  Light fixtures.

b.  Gravity flow piping, including steam and condensate.
C. Electrical busduct.

d.  Sheet metal.

€.  Electrical cable trays, including access space.

f. Sprinkler piping and other piping.

g.  Electrical conduits and wireway.
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C.

Mechanical Contractor's Responsibility:

1.

Assumes responsibility for internal wiring of all equipment provided by the-Mechanical
Contractor, for example:

a. Packaged Rooftop Units.

Assumes all responsibility for the Temperature Control wiring, when the Temperature
Control Contractor is a Subcontractor to the Mechanical Contractor.

Shall verify all existing equipment sizes and capacities where units are to be modified,
moved or replaced. Contractor shall notify Architect/Engineer of any discrepancies
prior to ordering new units or replacement parts, including replacements of equipment
motors.

Temperature Control Contractor's Responsibility:

a.  Wiring of all devices needed to make the Temperature Control System
functional.

b.  Verifying any control wiring on the electrical drawings as being by the Electrical
Contractor. All wiring required for the Control System, but not shown on the
electrical drawings, is the responsibility of the Temperature Control Contractor.

c.  Coordinating equipment locations (such as relays, transformers, etc.) with the
Electrical Contractor, where wiring of the equipment is by the Electrical
Contractor.

This Contractor is responsible for coordination of utilities with all other Contractors. If
any field coordination conflicts are found, the Contractor shall coordinate with other
Contractors to determine a viable layout.

Electrical Contractor's Responsibility:

1.

Provides all combination starters, manual starters and disconnect devices shown on
the Electrical Drawings or indicated to be by the Electrical Contractor on the
Mechanical Drawings or Specifications.

Installs and wires all remote control devices furnished by the Mechanical Contractor or
Temperature Control Subcontractor when so noted on the Electrical Drawings.
Provides motor control and temperature control wiring, where so noted on the
drawings.

Coordinate with the Mechanical Contractor for size of motors and/or other electrical
devices involved with repair or replacement of existing equipment.

Furnishes, installs and connects all relays, etc., for automatic shutdown of certain fans
upon actuation of the Fire Alarm System as indicated and specified in Division 28.
This Contractor is responsible for coordination of utilities with all other Contractors. If
any field coordination conflicts are found, the Contractor shall coordinate with other
Contractors to determine a viable layout.
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1.05

A.

B.

COORDINATION DRAWINGS

Definitions:

1.

Coordination Drawings: A compilation of the pertinent layout and system drawings that
show the sizes and locations, including elevations, of system componéents and
required access areas to ensure that no two objects will occupy the same space.

a. Mechanical trades shall include, but are not limited to, mechanical equipment,
ductwork, fire protection systems, plumbing piping, medical gas systems,
hydronic piping, steam and steam condensate piping, and any item that may
impact coordination with other disciplines.

b.  Electrical trades shall include, but are not limited to, electrical equipment,
conduit 1.5" (40 mm) and larger, conduit racks, cable trays, pull boxes,
transformers, raceway, busway, lighting, ceiling-mounted devices, and any item
that may impact coordination with other disciplines.

c.  Technology trades shall include, but are not limited to, technology equipment,

racks, conduit 1.5" (40 mm) and larger, conduit racks, cable trays, ladder rack,

pull boxes, raceway, ceiling-mounted devices, and any item that may impact
coordination with other disciplines.

Maintenance clearances and code-required dedicated space shall be included.

e. The coordination drawings.shall include all underground, underfloor, in-floor, in
chase, and vertical trade items.

e

Spaces with openi/cloud ceiling architecture shall indicate the overhead utilities and
locate equipment as required to maintain clearance above lights. The intent for the
installation is to maintain a maximum allowable vertical clearance and an
organized/clean manner in the horizontal. Notify Architect/Engineer of the maximum
clearance which can be maintained. Failure to comply will result in modifications with
no cost to Owner.

a. Incloud ceiling architecture, when open cabling/wire and/or cable tray crosses
gaps between ceiling clouds and/or walls, cabling is to transition to conduits to
span the gaps in order to conceal cabling from below.

The contractors shall use the coordination process to identify the proper sequence of
installation of all utilities above ceilings and in other congested areas, to ensure an
orderly and coordinated end result, and to provide adequate access for service and
maintenance.

Participation:

1.

The contractors and subcontractors responsible for work defined above shall
participate in the coordination drawing process.
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One contractor shall be designated as the Coordinating Contractor for purposes of
preparing a complete set of composite electronic CAD coordination drawings that
include all applicable trades, and for coordinating the activities related to this process.
The Coordinating Contractor for this project shall be the Mechanical Contractor.

a.  The Coordinating Contractor shall utilize personnel familiar with requirements of
this project and skilled as draftspersons/CAD operators, competent to prepare
the required coordination drawings.

Electronic CAD drawings shall be submitted to the Coordinating Contractor for addition
of work by other trades. IMEG will provide electronic file copies of applicable drawings
for contractor's use if the contractor signs and returns an "Electronic File Transfer"
waiver provided by IMEG. IMEG will not consider blatant reproductions of original file
copies an acceptable alternative for coordination drawings.

C. Drawing Requirements:

1.

The file format and file naming convention shall be coordinated with and agreed to by
all contractors participating in the coordination process and the Owner.

a.  Scale of drawings:

1) General plans: 1/4 Inch = 1'-0" (minimum).

2) Mechanical, electrical, communication rooms, and including the
surrounding areas within 10 feet: 1/2 Inch = 1'-0" (minimum).

3) Shafts and risers: 1/2 Inch = 1'-0" (minimum).

4) Sections of shafts and mechanical and electrical equipment rooms: 1/4
Inch = 1'-0" (minimum).

5) Sections of congested areas: 1/2 Inch = 1'-0" (minimum).

Ductwork layout drawings shall be the baseline system for other components.
Ductwork layout drawings shall be modified to accommodate other components as the
coordination process progresses.

There may be more drawings required for risers, top and bottom levels of mechanical
rooms, and shafts.

The minimum quantity of drawings will be established at the first coordination meeting
and sent to the Architect/Engineer for review. Additional drawings may be required if
other areas of congestion are discovered during the coordination process.

D. General:

1.

Coordination drawing files shall be made available to the Architect/Engineer and
Owner's Representative. The Architect/Engineer will only review identified conflicts
and give an opinion, but will not perform as a coordinator.
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1.06

hown

10.

1.

12.

A plotted set of coordination drawings shall be available at the project site.
Coordination drawings are not shop drawings and shall not be submitted as such.

The contract drawings are schematic in nature and do not show every fitting and
appurtenance for each utility. Each contractor is expected to have included in the bid
sufficient fittings, material, and labor to allow for adjustments in routing of utilities
made necessary by the coordination process and to provide a complete and functional
system.

The contractors will not be allowed additional costs or time extensions due to
participation in the coordination process.

The contractors will not be allowed additional costs or time extensions for additional
fittings, reroutings or changes of duct size, that are essentially equivalent sizes to
those shown on the drawings and determined necessary through the coordination
process.

The Architect/Engineer reserves the right to determine space priority of equipment in
the event of spatial conflicts or interference between equipment, piping, conduit, ducts,
and equipment provided by the trades.

Changes to the contract documents that are necessary for systems installation and
coordination shall be brought to the attention of the Architect/Engineer.

Access panels shall preferably occur only in.gypsum board walls or plaster ceilings
where indicated on the drawings.

a.  Access to mechanical, electrical, technology, and other items located above the
ceiling shall be through accessible lay-in ceiling tile areas.

b.  Potential layout changes shall.be made to avoid additional access panels.

c.  Additional'access panels shall not be allowed without written approval from the
Architect/Engineerat the coordination drawing stage.

d. Providing additional access panels shall be considered after other alternatives
are reviewed and discarded by the Architect/Engineer and the Owner's
Representative.

e When additional access panels are required, they shall be provided without
additional cost to the Owner.

Complete the coordination drawing process and obtain sign off of the drawings by all
contractors prior to installing any of the components.

Conflicts that result after the coordination drawings are signed off shall be the
responsibility of the contractor or subcontractor who did not properly identify their work
requirements, or installed their work without proper coordination.

Updated coordination drawings that reflect as-built conditions may be used as record
documents.

QUALITY ASSURANCE

Contractor's Responsibility Prior to Submitting Pricing Data:
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