


inch water seal.

3. Running trap design is not permitted.
4, Secondary drain shall not be trapped.
D. Condensate trap shall be checked at equipment operational tests for proper water

drainage flow from air conditioning unit. Cooling condensate pan shall be filled with water,
filters covered with plastic (plugged filter simulated), unit panels replaced, and unit motor
running at design condition. Pan shall drain without hesitation to bottom of inlet
connection. Tests are made prior to installation of ceiling.

E. Secondary Overflow Drain:

1. Drain pan installed underneath air conditioning units in concealed ceiling space or
units that incorporate dam fitting shall be furnished with secondary drain piped to
outside planter area with outflow location clearly visible.

2 If outside building location is not available or feasible, secondary drains will be
piped to a classroom sink, if sink is not available pipe to a room corner away from
cabinets, computers, desks, door ways/entrances or stairs.

3 Secondary vertical pipe that penetrates through suspended ceiling shail be
furnished with a coupling or threaded adapter so ceiling tile can be removed
without damage.

3.7 CONDENSATE DRAINS - FROM WINDOW TYPE HEAT PUMP AND EXTERIOR WALL
MOUNT HEAT PUMP UNITS

A Whether indicated on Drawings or not, window units and wall mount units without built in
bottom drain pan for evaporator and condenser coils shall be provided with galvanized
steel condensate pan at bottom of unit with drain line that drains into drywell. Install
copper 1/2 inch diameter pipe for window type air conditioners and 3/4 inch diameter pipe
for exterior wall-mounted heat pump units.

3.8 MAKE-UP WATER SYSTEMS
A. Provide and connect make-up water systems for equipment in other sections.
3.9 GAS SERVICE

A Above Grade Service: Pipe shall be steel, hammered, free of dirt and scale, and blown
out with oil-free air or nitrogen to a clean, dry condition. Piping shall not be installed in or
through a ventilation duct or plenum.

B. Underground Service, Gas approved (yellow) Polyethylene Plasfic Pipe:
Refer to Section 15050: “Basic Mechanical Materials and Methods”.

1. Pipes shall be joined with polyethylene fitting and joined together by thermal
fusion in accordance with procedures recommended by Polyethylene plastic pipe
and fitting manufacturer.

2. Plastic pipe shall be installed not less than 30 inches below grade..

3. Underground Warning Tape shall be installed 12" above buried gas piping.
Warning tape shall be vyellow with caution statement as follows:
“CAUTION - BURIED GAS LINE BELOW".
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4, Plastic pipe shall not be installed in or under a building or structure. Pipe shall be
installed under bituminous surfacing or compacted soil area, free from large
stones. Pipe may be installed under sidewalks or driveways, as long as no joint
occurs. Pipe installed under paved covered areas wider than 40 feet shall be
installed in ventilated conduits extending 2 feet past paving.

5. Pipe shall be installed on a 6 inches deep sand bed. After required pressure-leak
test, pipe shall be covered with sand not less than 6 inches thick.

6. Piping shall not support weight of valves, metal fittings or other items. Pipe shall
be installed strain free.

7. Plastic pipe fittings shall not be stored or left exposed to sunlight. Pipe in open
trenches shall be shielded. A sand envelope of 6” minimum shall be placed
around pipe, with exception of joints, untill inspection by IOR is completed.
Protection for pipe shall be provided when necessary to leave pipe exposed
overnight.

8. Installer of piping is required to have training and to have attained a certification.
Non-trained/Non-certified installer must contact the manufacturer or
manufacturer’s representative to provide on-site fusion training and certification,
prior to work commencement

9. Polyethylene plastic pipe shall connect to a steel epoxy coated anodeless type
riser to minimum of 6” above grade, when exiting the underground installation
and transitioning to steel pipe connection.

10. Where s steel pipe rise passes into a structure or building, a double swing or
double-offset joint shall be furnished. Pipe shall pass into structure 6” above
grade and through a sleeve with a minimum one inch clearance. An isolation
valve is required before pipe entering the building.

3.10 CLEANING - PLUMBING PIPING SYSTEMS AND FIXTURES

A

Plumbing lines and fixtures shall be flushed to remove dirt and foreign material until water
runs clear and no foreign substance or odor is present. Strainers and screens on faucets
shall be removed during this cleaning operation.

After satisfactory cleaning of strainer and screen replacements has been witnessed by
IOR, post and maintain signs stating: "CAUTION - Water at this construction Project has
not yet been certified for human consumption."” Signs shall be furnished with letters at
least 1/2 inch in height, and shall be conspicuously posted at entrances to Project site.
Signs shall be paneled, black and yellow, in conformance with OSHA Section 1910.1455,

3.11  DISINFECTING DOMESTIC WATER PIPING SYSTEMS

A

Newly installed or replaced piping and/or fixtures dispensing potable water shall be
disinfected and undergo an approved bacteriological analyses before water system is
allowed for public use.

All work shall be performed by Technicians Certified by the American Water Works
Association (AWWA ) and/or the State of California Department Health Services, Grade Il
Water Treatment Operator Certification or higher issued by the Department of Health
Services (DHS) for the State of California. Comply with Title 22, Code of Regulations
Division 4, Chapter 13, Article 2 Operator Certification Grades.

Method:
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D.

A Reduced Pressure Backflow assembly shall be in installed to protect from cross
contamination of the local water purveyor’'s meter service supply when at any time
there is any type of water connection with the piping to be disinfected
(Chlorinated) and the water meter service supply.

System is to be flushed to remove any materials that may have entered the
system.

Using a chemical feed metering pump and a chlorine tank, the chlorine solution is
injected into the water system.

Disinfection and De-chlorination procedure (24 or 3 Hour Contact Time):

1.

24 Hour Test Method:

a. Prior to disinfection, post signs on all water outlets of the system to be
disinfected. Sign or tags shall read, “Water System Being Chlorinated-
“Danger Do Not Drink Water” or similar warning.

b. Piping system shall then be adequately flushed with water to remove any
particles and eliminate air pockets.

C. Using the continuous feed method, sodium hypochlorite conforming to
ANSI/ AWWA B300 will be injected into the water system at a minimum
of 50 PPM. A water flow meter provided by the water treatment
technician will be used to determine the rate of injection and a chlorine
test kit, Hach or equivalent, will be used to monitor the residual.

d. Chlorine residual test will be taken at all appropriate points and outlets to
verify 50 PPM residual levels.

e. The chlorinated system shall be shut down for any use and the
chlorinated water shall remain in the water system for retention of 24
hours.

f. After 24 hours, chlorine residual levels will again be tested at various

points throughout the system to insure a minimum of 25 PPM residual. If
the system has not met the minimum of a 25 PPM residual, the above
disinfection process shali be repeated.

g. After satisfactory completion of the residual testing, flush out system until
Hach or equivalent test reveal the water outlets have a free chlorine
residual concentration less than 0.5 PPM. The procedure shall be in
accordance with the AWWA standard C651-05.

h. The OAR may allow temporary use of the water system for construction
purposes pending results of the bacteriological test analysis. Sign or
Tags shall be left on all outlets stating water system is not safe for
consumption until laboratory results are complete and meet these
specifications.

3 Hour Test Method:

a. If the water systems must be turned on for use as soon as possible, a 3
hours chlorine contact time to allow for disinfection is permitted with the
OAR’s approval.
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E.

b.

Prior to disinfection, post signs on all water outlets of the system to be
disinfected. Sign or tags shall read, “Water System Being Chlorinated-
“Danger Do Not Drink Water” or similar warning.

Piping system shall be then adequately flushed with water to remove any
particles and eliminate air pockets. Using the continuous feed method,
sodium hypochlorite conforming to ANSI/ AWWA B300 will be injected
into the water system at a minimum of 200 PPM. A water flow meter
provided by the water treatment technician will be used to determine the
rate of injection and a chlorine test kit, Hach or equivalent, will be used to
monitor the residual.

Chilorine residual test will be taken at all appropriate points and outlets to
verify 200 PPM levels. The chlorinated system shall be shut down for any
use and the chlorinated water shall remain in the water system for
retention of 3 hours.

After satisfactory completion of a 3 hour disinfection period, flush out
system until Hach or equivalent test reveal the water outlets have a free
chlorine residual concentration less than 0.5 PPM. The procedure shall
be in accordance with the AWWA standard C651-05.

The OAR may allow temporary use of the water system for construction
purposes pending results of the bacteriological test analysis. Sign or
Tags shall be left on all outlets stating water system is not safe for
consumption until laboratory results are complete and meet these
specifications.

Bacteriological Test:

1.

After final flushing and satisfactory results from the residual free chlorine
concentration test, Bacteriological test samples shall be collected. The intent of
the following is to provide insurance for an accurate representation to a complete
Bacteriological test of the water system. At least two samples shall be taken from
each floor of each building.

Bacteriological test samples shall be delivered to a State of California Department
of Health Services Certified Laboratory to perform qualitative and quantitative
bacterial analyses on the water samples for the presence of any Total Coliform
bacteria and Plate Count. This count must be less than 500 cfu/mL.

The procedure shall be repeated if it shown by bacteriological examination made
by an approved agency that the level of Disinfection does not meet these
specifications.

After satisfactory results for the bacteriological test are provided to the OAR,
warning Sign or Tags shall be removed.

312 VALVES ON PLUMBING SYSTEM

A

Furnish and install gates, ball, globes, angles, and check valves on plumbing Work at
foliowing locations whether indicated on drawings or not.

All hot and cold valves shall be iron pipe size (IPS).

1.
2.

Sweat valves are prohibited.

Above the ground copper water system, 2" and larger may utilize Victaulic
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butterfly valves and fittings for their connections. A 2” or larger Victaulic valve may
be in a wall if an adequately sized access panel is provided for maintenance or
removal.

Valves shall be accessible and installed within an access panel approximately 3 feet
above floor and no more than 7 feet above floor, or in a marked Yard Box to prevent
tampering.

1.

10.

Immediately after each water meter, in addition to any valve furnished by utility
company, there shall be an accessible valve on the inlet side for a strainer
assembly, dual Backflow device assembly and/or possibly a dual pressure
reducing valve assembly.

A gate or ball valve on each water supply before it enters building. Valve s shall
be accessible from outside building and shall be installed in a marked Yard Box,
unless otherwise indicated on drawings. Ball valves 2-1/2” size or larger shall
omit gate valve handle and furnish 2” square operating nut.

At multi story buildings, provide an isolation-valve or multiple valves for both hot
and cold water in access panel to isolate and control each floor level..

For classrooms, shops, offices and boiler / mechanical room, install a gate or ball
valve to control hot and cold water lines to each group of fixtures, a group of
fixtures shall be considered to be 2 or more fixtures in the same room. When
practical, valves shall be installed on the same wall as group of fixtures. Valves
shall control ONLY fixtures in rooms in which they are installed.

For restrooms, a gate or ball valve shall be installed in each restroom to isolate
the hot and cold water supply into a restroom regardless of the number of
fixtures. These valves shall control and be accessible only from within the
restroom in which fixtures are installed. If possible, valves shall be installed on the
same wall as the group of fixtures it serves. Valves shall control only fixtures in
restroom in which they are installed. Back to back restrooms shall be isolated
separately and individually.

Install a gate or ball valve on each building branch line, which serves 2 or more
fixtures, when These fixtures are not provided with a group isolation valve as
specified above. These valves shall be located approximately 3 feet but not more
than 7 feet above finish floor.

Install a gate, ball valve or partition stop for a drinking fountain or a group of
drinking fountains.

Install a gate, ball valve or partition stop for hot and cold water supply to plumbing
fixtures with no accessible supply stops, such as wall mounted faucets.

Install a gate, ball valve or partition stop for stops adjacent to, and controlling
water flow to each sill cock and hose bib except as follows:

a. A sill cock immediately below an exterior drinking fountain may be
controlled by the same gate, ball valve or partition stop as drinking
fountain.

b. Valves or stops will not be required for individual hose bibs when these

hose bibs are on a branch line serving only hose bibs and branch line is
furnished with a shut-off valve.

Install a lose key angle stop, on each exposed fixture supply, and for each flush
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valve unless otherwise specified,

11. Install gate or bail valve at each iocation where a water line is connected to a
piece of equipment other than items mentioned above.

12. Install a check valve on each hot water return line where it connects to a hot
water storage tank or a water heater.

13. Handles, hand wheels (including dishwasher fill valve handles) and operating nuts
shall be furnished of steel, brass, or cast iron and shall be removable. Unless
specified to be loose key type, handles shall be securely fastened to their stems.
On exposed outdoor valves, omit operating handles and provide operating nuts.

14. Provide a handle or a key for each 5, or fraction thereof, loose key valves, bibs, or
stops and deliver them to the project OAR.

3.13 VALVES - GAS SERVICE

A A gas readily accessible shut-off stop shall be installed on each gas line entering a
building immediately prior to the point it enters the building. Unless otherwise specified or
indicated, shut-off valves for lines entering a permanent structure, buildings or portable
buildings, shall be installed in a vertical riser above grade.

1. Gas shut off valve for portable buildings — A dedicated Gas shut off valve shall be
provided in a marked Yard Box, for each portable building to facilitate
relocation/removal of building without the need to shut off gas to entire school.

B. Gas Shut off valve within a building — A gas shut off valve with handles shall be
accessible and serviceable within an access panel. Install valve minimum 3 feet above
floor but less than 7 feet above floor.

C. In addition to locations specified, gas shut ff valve shall be installed at following locations:

1. Install a lubricated plug gas shut off valve on any line connected to gas main or
header at master assembly.

2. Install a lubricated plug gas shut off valve before entering any building or
structure.

3. Install a gas valve on each outlet, in addition to any gas stop furnished with
equipment.

4, Service to laboratory gas cocks shall be furnished with a special precision check

valve, located downstream from gas stop servicing room outlet at each laboratory
cock. Unless otherwise specified, 1/8” bore shall be provided for each outlet cock.

5. Install a gas shut-off valve on each gas line serving 2 or more gas outlets in same
room. Service stop shall be installed not more than 7 feet above floor, and shall
be in the room it serves.

6. Install a gas shut-off valve on inlet side of each gas pressure regulating valve.

7. Gas shut-off valves to be furnished with equipment.

8. Install gas shut-off valve at not more than 1,000 foot intervals on each gas main.
9. At multi-story buildings, provide gas-shut off valve(s) to isolate and control each

floor/level. Install valve(s) in a concealed manner in walls with access panel(s).
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10. Gas shut-off valves in classrooms and locations subject to tampering shall be
protected while remaining accessible.

D. When a gas-shut off valve adjacent to gas-fired equipment is indicated in Contract
Documents it shall be furnished and installed as part of Work of this section.

E. When electrical wall switches with emergency push button are specified for controlling
gas outlets at Laboratory Classrooms, provide main shut-off gas valve with normally
closed electric solenoid valve within an accessible access panel.

3.14 ELECTROLYSIS PREVENTION

A Brass nipples, 6 inches, with recognized brass unions; flanges shall be furnished and
installed at locations described herein. Flanges shall be installed with complete insulating
component consisting of gasket bolt sleeves and bolt washers. Dielectric insulators shall
be installed at following locations:

1. Where special applications indicated on Drawings require an insulation flange or
brass union, with 6-inch brass nipple to be installed in a condensate line, or
steam line, flange insulation shall be of a high temperature type, suitable for
continuous operation at temperatures up to 220 degrees F. for condensate and
400 degrees F. for steam. :

2. Where steel or cast iron in ground connects to copper or brass piping above
ground, transition from steel or cast iron pipe to copper or brass pipe shall be
provided in an accessible location.

3. Underground dielectric connections shall be furnished in accessible yard boxes.

4. Above ground dielectric connections shall be exposed; or if in finished rooms
shall be located in accessible access boxes.

3.15 UNDERGROUND PIPE MARKERS

A Pipe markers shall be furnished according to:
Section 15075: “Mechanical Identification” — 2.06, A and B.

B. Under ground Caution Tape shall be placed 12” to 18” above the utility line. The Caution
Tape shall be a designated color and marked with the appropriate name for the specific
type of utility pipe as follows:

1. Yellow — with the words: CAUTION GAS LINE BELOW
2. Blue — with the words: CAUTION WATER LINE BELOW
3.16 HOT WATER CIRCULATING PUMPS

A. Floor-mounted pumps shall be provided with a 4-inch high concrete base with 1/2 inch
reinforcing bars at 12-inch centers each way and doweled into concrete floor.

B. Piping shall be supported from building structure so as to prevent any strain on pump
casing.

C. In-line pumps, unless otherwise specified, shall be centrifugal type with non-overloading

characteristics and shall not overload motor above its horsepower rating under operating
conditions with ratings based on continuous operation.

D. Centrifugal water pumps shall be rated according to Hydraulic Institute Test Code for
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Centrifugal Pumps. Pumps shall be furnished with bronze water chamber, bronze impeller
and mechanical seal. Rotating parts shall be statically and dynamically balanced.

E. Flanged connections shall be provided on pumps with discharge connections larger than
2 inches. Smaller sizes may be threaded connections.

F. Hot water circulating pump shall be arranged so that pump can be automatically turned
off when hot water system is not in operation.

3.17 WATER TEMPERATURE CONTROLLERS

A. Furnish and install a water temperature controller in hot water line adjacent to, and for
control of, circulating pumps on hot water return lines when said pump is indicated on
Drawings or herein specified. Bulb of temperature controller shall be installed so as to be
directly in path of flowing water and so as not to obstruct flow of water.

B. Furnish and install a water temperature controller in hot water storage tanks for control of
circulating pump on hot water circulating line when said pump is indicated on Drawings or
specified herein.

3.18 COMPRESSED AIR SYSTEMS

A Compressed air systems including compressors, air line filters, receivers, piping and
appurtenances shall be installed as indicated and specified.

B. Component parts of compressor unit shall be installed on a base firmly attached to
receiver; motor and compressor shall be properly aligned auxiliary equipment and
controls specified, furnished with necessary controls, automatic moisture eliminator
fittings, piping, conduits and wiring properly installed and connected in a professional
manner. Lubricant shall be furnished to fill until ready for operation. Safety valves shall be
installed to permit normal operation and properly protect equipment. Thermai units shall
be installed in motor starter to trip at 125 percent of motor nameplate rating. Pressure
switches shall be installed to cut in and cut out of settings indicated.

C. Compressor shall be installed on vibration dampers and flexible connections installed in
piping to isolate vibration. Dampers shall be furnished with transmissibility of less than 10
percent for grade installation and less than 5 percent for above grade floor installation.

D. Furnished compressed air system shall comply with safety orders of Industrial Accident
Commission of State of California, Building and Safety Department of City of Los Angeles,
and electrical units shall be listed as UL approved. Piping between first downstream
moisture eliminator and receiver shall pitch down to receiver and shall be not less than
one pipe size larger than pipe leaving eliminator. Provide drip points at each building with
piping pitching down to them. Drip leg at each drip point and moisture eliminator shall be
not less than 6 inches long, capped 1-1/2 inch pipe with drain petcock. Upon completion
of compressed air piping installation and prior to testing of pipe and final connection to
compressed air receivers, systems shall be blown out to a clean, dry condition.

319 DEPTH OF SEWER LINES

A Minimum depth of below grade sewer lines shall be 24 inches to centerline of pipe. Sewer
lines shall slope 1/4 inch per foot minimum, unless otherwise indicated. Minimum depth
at Owner property line shall be 6 feet, unless otherwise required.

3.20 BACKFLOW PREVENTION DEVICES

A Backflow Devices: Installation of backflow devices shall be tested and certified by Los
Angeles County backflow device tester before Substantial Completion. Tests shall be
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performed in presence of IOR. Test reports shall be turned over to IOR for mailing to
proper agency.

3.21 CLEANUP

A Remove rubbish, debris, and waste materials and legally dispose off Project site.
3.22 PROTECTION

A Protect Work of this section until Substantial Completion.

END OF SECTION
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