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Fuel Gas Quick-Disconnect. A hand-operated device that
provides a means for connecting and disconnecting an appli-
ance or an appliance connector to a gas supply and that is
equipped with an automatic means to shut off the gas supply
where the device is disconnected. [NFPA 54:3.3.29.3]
Fuel Gas Vent.A listed factory-made vent pipe and vent fit-
tings for conveying flue gases to the outdoors.
Fuel Gas Venting System. A continuous open passageway
from the flue collar or draft hood of an appliance to the out-
doors for the purpose of removing flue or vent gases. [NFPA
54:3.3.100.7]

209.0 – G –
Gang or Group Shower. Two or more showers in a common
area.
Gas Piping.An installation of pipe, valves, or fittings that is
used to convey fuel gas, installed on a premises or in a build-
ing, but shall not include:
(1) A portion of the service piping.
(2) An approved piping connection 6 feet (1829 mm) or less

in length between an existing gas outlet and a gas appli-
ance in the same room with the outlet.

Gas Piping System. An arrangement of gas piping or regu-
lators after the point of delivery and each arrangement of gas
piping serving a building, structure, or premises, whether
individually metered or not.
General Care Areas. General care areas are patient bed-
rooms, examining rooms, treatment rooms, clinics, and sim-
ilar areas in which it is intended that the patient will come in
contact with ordinary appliances such as a nurses-call sys-
tem, electric beds, examining lamps, telephones, and enter-
tainment devices. [NFPA 99:3.3.138.2]
Grade. The slope or fall of a line of pipe in reference to a
horizontal plane. In drainage, it is usually expressed as the
fall in a fraction of an inch (mm) or percentage slope per foot
(meter) length of pipe.
Gravity Grease Interceptor. A plumbing appurtenance or
appliance that is installed in a sanitary drainage system to
intercept nonpetroleum fats, oils, and greases (FOG) from a
wastewater discharge and is identified by volume, 30 minute
retention time, baffle(s), not less than two compartments, a
total volume of not less than 300 gallons (1135 L), and grav-
ity separation. [These interceptors comply with the require-
ments of Chapter 10 or are designed by a registered
professional engineer.] Gravity grease interceptors are gen-
erally installed outside.
Graywater [BSC & HCD 1]. Pursuant to Health and Safety
Code Section 17922.12, "graywater" means untreated waste-
water that has not been contaminated by any toilet discharge,
has not been affected by infectious, contaminated, or
unhealthy bodily wastes, and does not present a threat from
contamination by unhealthful processing, manufacturing, or
operating wastes. "Graywater" includes, but is not limited to,
wastewater from bathtubs, showers, bathroom washbasins,
clothes washing machines, and laundry tubs, but does not
include wastewater from kitchen sinks or dishwashers.
Note: For the purpose of applying the standards contained
in this code, “Graywater” as defined above, has the same
meaning as “gray water”, “grey water”, and “greywater”.

Gray Water System [BSC]. A system designed to collect gray
water to be treated on-site for reuse or distribution to an irri-
gation or disposal field. A gray water system may include,
on-site treated nonpotable water devices or equipment, tanks,
valves, filters, pumps or other appurtenances along with pip-
ing and receiving landscape.
Gray Water System [HCD 1]. A system designed to collect
gray water on-site for reuse or distribution to an irrigation or
disposal field. A gray water system may include, on-site
treated nonpotable water devices or equipment, tanks, valves,
filters, pumps or other appurtenances along with piping and
receiving landscape.
Grease Interceptor.A plumbing appurtenance or appliance that
is installed in a sanitary drainage system to intercept nonpetro-
leum fats, oil, and greases (FOG) from a wastewater discharge.
Grease Removal Device (GRD).A hydromechanical grease
interceptor that automatically, mechanically removes non-
petroleum fats, oils and grease (FOG) from the interceptor,
the control of which are either automatic or manually initi-
ated.
Grounding Electrode. A device that establishes an electri-
cal connection to the earth.

210.0 – H –
Handwashing Fixture [OSHPD 1, 2, 3 & 4]. Handwash fix-
tures consist of faucet, trim and sink as described:
(1) Faucets and Trim

a. Hand washing fixtures used by medical and nursing
staff, patients, and food handlers shall be trimmed with
valves that can be operated without the use of hands.
i. Wrist or elbow blades shall be permitted unless

otherwise noted in Table 4-2.
ii. Blade handles used for this purpose shall be at

least 4 inches (102 mm) in length.
b. Sensor operated fixtures shall be capable of func-

tioning during loss of normal power.
c. Faucets shall not be equipped with an aerator but

may be equipped with a non-aerating laminar flow
device. 

d. Temperature Control(s)
i. When deck-mounted temperature controls are

provided, they shall be equipped with wrist
blades at least 4 inches (102 mm) in length or
be sensor operated.

ii. When faucet-mounted temperature controls are
provided, they shall be sensor operated.

e. Faucets shall be equipped with gooseneck spouts. A
gooseneck spout is a deck or fixture-mounted spout
so the discharge point of the spout return is at least
5 inches (127 mm) above the fixture rim.

(2) Sinks
a. Sinks in hand-washing fixtures shall be designed and

installed to prevent splashing outside of the sink.
b. Sinks shall ave well-fitted and sealed basins to pre-

vent water leaks onto or into the cabinetry or wall
spaces.
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c. Deign of sinks and cabinetry shall not permit stor-
age beneath the sink basin.

Hangers. See Supports.
Heat-Fusion Weld Joints. A joint used in some thermoplas-
tic systems to connect pipe to fittings or pipe lengths directly
to one another (butt-fusion). This method of joining pipe to
fittings includes socket-fusion, electro-fusion, and saddle-
fusion. This method of welding involves the application of
heat and pressure to the components, allowing them to fuse
together forming a bond between the pipe and fitting.
High Hazard. See Contamination.
Horizontal Branch.A drain pipe extending laterally from a
soil or waste stack or building drain with or without vertical
sections or branches, which receives the discharge from one
or more fixture drains and conducts it to the soil or waste
stack or to the building drain.
Horizontal Pipe. A pipe or fitting that is installed in a hori-
zontal position or which makes an angle of less than 45
degrees (0.79 rad) with the horizontal.
Hot Water. Water at a temperature exceeding or equal to
120°F (49°C).
House Drain. See Building Drain.
House Sewer. See Building Sewer.
Hydromechanical Grease Interceptor. A plumbing appur-
tenance or appliance that is installed in a sanitary drainage
system to intercept nonpetroleum fats, oil, and grease (FOG)
from a wastewater discharge and is identified by flow rate,
and separation and retention efficiency. The design incorpo-
rates air entrainment, hydromechanical separation, interior
baffling, or barriers in combination or separately, and one of
the following:
A - External flow control, with air intake (vent), directly con-
nected.
B - External flow control, without air intake (vent), directly
connected.
C - Without external flow control, directly connected.
D - Without external flow control, indirectly connected.
These interceptors comply with the requirements of Table
1014.2.1. Hydromechanical grease interceptors are generally
installed inside.

211.0 – I –
Indirect-Fired Water Heater. A water heater consisting of a
storage tank equipped with an internal or external heat
exchanger used to transfer heat from an external source to
heat potable water. The storage tank either contains heated
potable water or water supplied from an external source, such
as a boiler.
Indirect Waste Pipe. A pipe that does not connect directly
with the drainage system but conveys liquid wastes by dis-
charging into a plumbing fixture, interceptor, or receptacle
that is directly connected to the drainage system.
Individual Vent. A pipe installed to vent a fixture trap and
that connects with the vent system above the fixture served or
terminates in the open air.

Industrial Waste. Liquid or water-borne waste from indus-
trial or commercial processes, except domestic sewage.
Insanitary.A condition that is contrary to sanitary principles
or is injurious to health.

Conditions to which “insanitary” shall apply include the
following:
(1) A trap that does not maintain a proper trap seal.
(2) An opening in a drainage system, except where lawful,
that is not provided with an approved liquid-sealed trap.

(3) A plumbing fixture or other waste discharging receptor
or device that is not supplied with water sufficient to
flush and maintain the fixture or receptor in a clean con-
dition.

(4) A defective fixture, trap, pipe, or fitting.
(5) A trap, except where in this code exempted, directly con-
nected to a drainage system, the seal of which is not pro-
tected against siphonage and backpressure by a vent pipe.

(6) A connection, cross-connection, construction, or condi-
tion, temporary or permanent, that would permit or make
possible by any means whatsoever for an unapproved
foreign matter to enter a water distribution system used
for domestic purposes.

(7) The foregoing enumeration of conditions to which the
term “insanitary” shall apply, shall not preclude the appli-
cation of that term to conditions that are, in fact, insani-
tary.

Interceptor (Clarifier).A device designed and installed so as
to separate and retain deleterious, hazardous, or undesirable
matter from normal wastes and permit normal sewage or liq-
uid wastes to discharge into the disposal terminal by gravity.
Invert. The lowest portion of the inside of a horizontal pipe.
Irrigation Field [BSC & HCD 1]. An intended destination
for gray water in the receiving landscape, including but not
limited to, a drip irrigation system, mulch basin, or other
approved method of dispersal for irrigation purposes.

212.0 – J –
Joint, Brazed.A joint obtained by joining of metal parts with
alloys that melt at temperatures exceeding 840°F (449°C), but
less than the melting temperature of the parts to be joined.
Joint, Soldered.A joint obtained by the joining of metal parts
with metallic mixtures or alloys that melt at a temperature up
to and including 840°F (449°C).
Joint, Welded. A gastight joint obtained by the joining of
metal parts in the plastic molten state.

213.0 – K –
No definitions.

214.0 – L –
Labeled. Equipment or materials bearing a label of a listing
agency (accredited conformity assessment body). See Listed
(third-party certified).

DEFINITIONS
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401.0 Materials – General Requirements.
401.1 Quality of Fixtures. Plumbing fixtures shall be con-
structed of dense, durable, non-absorbent materials and shall
have smooth, impervious surfaces, free from unnecessary
concealed fouling surfaces. Except as permitted elsewhere in
this code, fixtures shall comply with the quality and design of
nationally recognized applicable standards referenced in
Table 1401.1.
401.2 Lead. Sheet lead shall be not less than the following: 
For safe pans not less than 4 pounds per square foot (lb/ft2)
(19 kg/m2) or 1⁄16 of an inch (1.6 mm) thick. (See Table
1401.1)

402.0 Installation.
402.1 Cleaning. Plumbing fixtures shall be installed in a
manner to afford easy access for repairs and cleaning. Pipes
from fixtures shall be run to the nearest wall.
402.2 Joints.Where a fixture comes in contact with the wall
or floor, the joint between the fixture and the wall or floor
shall be made watertight.
402.3 Securing Fixtures. Floor-outlet or floor-mounted fix-
tures shall be rigidly secured to the drainage connection and
to the floor, where so designed, by screws or bolts of copper,
brass, or other equally corrosion-resistant material.
402.4 Wall-Hung Fixtures. Wall-hung fixtures shall be
rigidly supported by metal supporting members so that no
strain is transmitted to the connections. Flush tanks and sim-
ilar appurtenances shall be secured by approved non-corro-
sive screws or bolts.
402.5 Setting. Fixtures shall be set level and in proper align-
ment with reference to adjacent walls. No water closet or
bidet shall be set closer than 15 inches (381 mm) from its cen-
ter to a side wall or obstruction nor closer than 30 inches (762
mm) center to center to a similar fixture. The clear space in
front of a water closet or bidet shall be not less than 24 inches
(610 mm). No urinal shall be set closer than 12 inches (305
mm) from its center to a side wall or partition nor closer than
24 inches (610 mm) center to center.
Exception: The installation of paper dispensers or accessi-
bility grab bars shall not be considered obstructions.
402.6 Flanged Fixture Connections. Fixture connections
between drainage pipes and water closets, floor outlet service
sinks and urinals shall be made by means of approved brass,
hard lead, ABS, PVC, or iron flanges caulked, soldered, sol-
vent cemented; rubber compression gaskets; or screwed to
the drainage pipe. The connection shall be bolted with an

approved gasket, washer, or setting compound between the
fixture and the connection. The bottom of the flange shall be
set on an approved firm base.

Wall-mounted water closet fixtures shall be securely
bolted to an approved carrier fitting. The connecting pipe
between the carrier fitting and the fixture shall be an approved
material and designed to accommodate an adequately sized
gasket. Gasket material shall be neoprene, felt, or similar
approved types.

402.6.1 Closet Rings (Closet Flanges). Closet rings
(closet flanges) for water closets or similar fixtures shall
be of an approved type and shall be bronze, copper, hard
lead, cast-iron, galvanized malleable iron, ABS, PVC, or
other approved materials. Each such closet ring (closet
flange) shall be approximately 7 inches (178 mm) in
diameter and, where installed, shall, together with the
soil pipe, present a 11⁄2 inch (38 mm) wide flange or face
to receive the fixture gasket or closet seal.

Caulked-on closet rings (closet flanges) shall be not
less than 1⁄4 of an inch (6.4 mm) thick and not less than 2
inches (51 mm) in overall depth.

Closet rings (closet flanges) shall be burned or sol-
dered to lead bends or stubs, shall be caulked to cast-iron
soil pipe, shall be solvent cemented to ABS and PVC,
and shall be screwed or fastened in an approved manner
to other materials.

Closet bends or stubs shall be cut off so as to pres-
ent a smooth surface even with the top of the closet ring
before rough inspection is called.

Closet rings (closet flanges) shall be adequately
designed and secured to support fixtures connected
thereto.
402.6.2 Securing Closet Flanges. Closet screws, bolts,
washers, and similar fasteners shall be of brass, copper,
or other listed, equally corrosion-resistant materials.
Screws and bolts shall be of a size and number to prop-
erly support the fixture installed.
402.6.3 Securing Floor-Mounted, Back-Outlet Water
Closet Bowls. Floor-mounted, back-outlet water closet
bowls shall be set level with an angle of 90 degrees (1.57
rad) between the floor and wall at the centerline of the fix-
ture outlet. The floor and wall shall have a flat mounting
surface not less than 5 inches (127 mm) to the right and left
of the fixture outlet centerline. The fixture shall be secured
to the wall outlet flange or drainage connection and to the
floor by corrosion-resistant screws or bolts. The closet
flange shall be secured to a firm base.
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Where floor-mounted, back-outlet water closets are
used, the soil pipe shall be not less than 3 inches (80 mm)
in diameter. Offset, eccentric, or reducing floor flanges
shall not be used.

402.7 Accessible Plumbing Facilities. Where accessible
facilities are required in applicable building regulations, the
facilities shall be installed in accordance with those regula-
tions. [HCD 1-AC] For specific requirements regarding
accommodations for persons with disabilities, see California
Code of Regulations, Title 24, Part 2, Chapter 11A.
402.8 Supply Fittings. The supply lines and fittings for every
plumbing fixture shall be so installed as to prevent backflow
in accordance with Chapter 6.
402.9 Installation. Water-conserving fixtures shall be
installed in strict accordance with the manufacturer’s instal-
lation instructions to maintain their rated performance.
402.10 Design and Installation of Plumbing Fixtures.
Plumbing fixtures shall be installed such that fixture fittings
shall be in accordance with the backflow prevention require-
ments of ASME A112.18.1/CSA B125.1. These requirements
shall not be compromised by the designated fixture fitting
mounting surface.
402.11 Slip Joint Connections. Fixtures having concealed
slip joint connections shall be provided with an access panel
or utility space not less than 12 inches (305 mm) in its least
dimension and so arranged without obstructions as to make
such connections accessible for inspection and repair.
402.12 Future Fixtures. Where provisions are made for the
future installation of fixtures, those provided for shall be con-
sidered in determining the required sizes of drain pipes. Con-
struction for future installations shall be terminated with a
plugged fitting or fittings. Where the plugged fitting is at the
point where the trap of a fixture is installed, the plumbing sys-
tem for such fixture shall be complete and be in accordance
with the plumbing requirements of this code.

403.0 Water-Conserving Fixtures and Fittings.
Note: [BSC] On and after January 1, 2014, certain commer-
cial real property, as defined in Civil Code Section 1101.3,
shall have its noncompliant plumbing fixtures replaced with
appropriate water-conserving plumbing fixtures under spe-
cific circumstances. See Civil Code Section 1101.1 et seq. for
definitions, types of commercial real property affected, effec-
tive dates, circumstances necessitating replacement of non-
compliant plumbing fixtures, and duties and responsibilities
for ensuring compliance.
Note: [HCD-1] On or after January 1, 2014, residential build-
ings undergoing permitted alterations, additions or improve-
ments shall replace noncompliant plumbing fixtures with
water-conserving plumbing fixtures. Plumbing fixture replace-
ment is required prior to issuance of a certificate of final com-
pletion, certificate of occupancy or final permit approval by the
local building department. See Civil Code Section 1101.1, et
seq. for the definition of a noncompliant plumbing fixture, types
of buildings affected and other subsequent enactment dates.
403.1 Flush Volumes. Flush volumes for low-consumption
and water-saver water closets and urinals shall comply with
applicable standards referenced in Table 1401.1.

403.2 Water Closets. Water closets, either flush tank,
flushometer tank, or flushometer valve operated, shall have an
average consumption not to exceed 1.6 gallons (6.0 Lpf) of
water per flush.

403.2.1 Water Closets on or after July 1, 2011 [HCD 1
& HCD 2] Water closets, either flush tank, flushometer
tank, or flushometer valve operated installed on or after
July 1, 2011, shall have an effective flush volume in com-
pliance with the following:
(1) Single Flush Toilets - The effective flush volume

shall not exceed 1.28 gallons (4.8 liters) when tested
in accordance with ASME A112.19.2, Standard for
Vitreous China Plumbing Fixtures and Hydraulic Fix-
tures Requirements for Water Closets and Urinals

(2) Dual Flush Toilets - The effective flush volume shall
not exceed 1.28 gallons (4.8 liters) when tested in
accordance with ASME A112.19.2, Standard for Vitre-
ous China Plumbing Fixtures and Hydraulic Fixtures
Requirements for Water Closets and Urinals, and
ASME A112.19.14, Standard for Six-Liter Water Clos-
ets Equipped with a Dual Flushing Device.
403.2.1.1 Performance [HCD 1 & HCD 2] Water
closets installed on or after July 2, 2011, shall meet
or exceed the minimum performance criteria devel-
oped for certification of high-efficiency toilets under
the WaterSense program sponsored by the U.S. Envi-
ronmental Protection Agency (EPA).

403.3 Urinals. Urinals shall have an average water con-
sumption not to exceed 0.5 gallons (2 L) of water per flush.

403.3.1 Nonwater Urinals. [Not adopted for OSHPD
1, 2, 3, & 4]Nonwater urinals shall be listed and comply
with the applicable standards referenced in Table 1401.1.
Nonwater urinals shall have a barrier liquid sealant to
maintain a trap seal. Nonwater urinals shall permit the
uninhibited flow of waste through the urinal to the sani-
tary drainage system. Nonwater urinals shall be cleaned
and maintained in accordance with the manufacturer’s
instructions after installation. Where nonwater urinals are
installed they shall have a water distribution line rough-
in to the urinal location to allow for the installation of an
approved backflow prevention device in the event of a
retrofit. For additional information, see Health and
Safety Code Section 17921.4.

403.3.1.1 Nonwater Urinal Drainage Connections.
Where nonwater urinals are installed, not less than
one water supplied fixture rated at not less than 1
drainage fixture unit (DFU) shall be installed
upstream on the same drain line to facilitate drain
line flow and rinsing.

403.4 Metered Faucets. Self-closing or self-closing metering
faucets shall be installed on lavatories intended to serve the
transient public, such as those in, but not limited to, service
stations, train stations, airports, restaurants, and convention
halls. Metered faucets shall deliver a maximum of 0.25 gal-
lons (0.95 L) of water per use.
403.5 Pre-Rinse Spray Valve. Commercial food service pre-
rinse spray valves shall have a maximum flow rate of 1.6 gal-
lons per minute (gpm) at 60 pounds-force per square inch
(psi) (6.0 L/m at 414 kPa) in accordance with ASME

52 2013 CALIFORNIA PLUMBING CODE

PLUMBING FIXTURES AND FIXTURE FITTINGS

JULY 1, 2015 SUPPLEMENT
BLUE



A112.18.1/CSA B125.1 and shall be equipped with an integral
automatic shutoff.
403.6 Kitchen Faucets. [HCD 1] The maximum flow rate of
kitchen faucets shall not exceed 1.8 gallons (6.81 L) per
minute at 60 psi. Kitchen faucets may temporarily increase
the flow above the maximum rate, but not to exceed 2.2 gal-
lons (8.32 L) per minute at 60 psi, and must default to a max-
imum flow rate of 1.8 gallons (6.81 L) per minute at 60 psi.
Note: Where faucets meeting the maximum flow rate of 1.8
gpm (6.81 L) are unavailable, aerators or other means may
be used to achieve reduction.
403.7 Residential Lavatory Faucets. [HCD 1] The maximum
flow rate of residential lavatory faucets shall not exceed 1.5
gallons (5.68 L) per minute at 60 psi. The minimum flow rate
of residential lavatory faucets shall not be less than 0.8 gal-
lons (3.03 L) per minute at 20 psi.
403.8 Lavatory Faucets in Common and Public Use Areas.
[HCD 1 & HCD 2] The maximum flow rate of lavatory
faucets, installed in common and public use areas (outside of
dwellings or sleeping units) in residential buildings, shall not
exceed 0.5 gallons (1.89 L) per minute at 60 psi.

404.0 Overflows.
404.1 General.Where a fixture is provided with an overflow,
the waste shall be so arranged that the standing water in the
fixture shall not rise in the overflow where the stopper is closed
or remain in the overflow where the fixture is empty. The over-
flow pipe from a fixture shall be connected on the house or
inlet side of the fixture trap, except that overflow on flush tanks
shall be permitted to discharge into the water closets or urinals
served by them, but it shall be unlawful to connect such over-
flows with any other part of the drainage system.

405.0 Strainers and Connections.
405.1 Strainers. Plumbing fixtures, other than water closets
and urinals, shall be equipped with approved strainers having
an approved waterway area. Strainers serving shower drains
shall have a waterway equivalent to the area of the tailpiece.
405.2 Continuous Wastes.Continuous wastes and fixture tail-
pieces shall be constructed from the materials specified in Sec-
tion 701.1 for drainage piping, provided, however, that such
connections where exposed or accessible shall be permitted to
be of seamless drawn brass not less than No. 20 B & S Gauge
(0.032 inches) (0.8 mm). Each such tailpiece, continuous waste,
or waste and overflow shall be not less than 11⁄2 inches (40 mm)
O.D. for sinks, dishwashers, laundry tubs, bathtubs, urinals,
and similar fixtures, and not less than 11⁄4 inches (32 mm) for
lavatories, drinking fountains, and similar small fixtures.

406.0 Prohibited Fixtures.
406.1 Prohibited Water Closets. Water closets having an
invisible seal or an unventilated space or having walls which
are not thoroughly washed at each discharge shall be prohib-
ited. A water closet that might permit siphonage of the con-
tents of the bowl back into the tank shall be prohibited.
406.2 Prohibited Urinals. Trough urinals and urinals with
an invisible seal shall be prohibited.

406.3 Miscellaneous Fixtures. Fixed wooden, or tile wash trays
or sinks for domestic use shall not be installed in a building
designed or used for human habitation. No sheet metal-lined
wooden bathtub shall be installed or reconnected. No dry or
chemical closet (toilet) shall be installed in a building used for
human habitation, unless first approved by the Health Officer.

407.0 Special Fixtures and Specialties.
407.1 Water and Waste Connections. Baptisteries, orna-
mental and lily ponds, aquaria, ornamental fountain basins,
and similar fixtures and specialties requiring water, waste
connections, or both shall be submitted for approval to the
Authority Having Jurisdiction prior to installation.
407.2 Special Use Sinks. Restaurant kitchen and other spe-
cial use sinks shall be permitted to be made of approved-type
bonderized and galvanized sheet steel of not less than No. 16
U.S. gauge (0.0625 inches) (1.6 mm). Sheet-metal plumbing
fixtures shall be adequately designed, constructed, and braced
in an approved manner to accomplish their intended purpose.
407.3 Special Use Fixtures. Special use fixtures shall be
made of one of the following:
(1) Soapstone
(2) Chemical stoneware
(3) Copper-based alloy
(4) Nickel-based alloy
(5) Corrosion-resistant steel
(6) Other materials suited for the intended use of the fixture
407.4 Zinc Alloy Components. Zinc alloy components shall
comply with applicable nationally recognized standards and
shall be used in accordance with their listing.

408.0 Showers.
408.1 Application. Manufactured shower receptors shall
comply with the applicable standards referenced in Table
1401.1.
408.2 Water Consumption. [HCD 1] Showerheads shall
have a maximum flow rate of 2.0 gallons (7.57 L) per minute
measured at 80 psi and must comply with Division 4.3 of the
California Green Building Standards Code (CALGreen).
408.3 Individual Shower and Tub-Shower Combination
Control Valves. Showers and tub-shower combinations shall
be provided with individual control valves of the pressure bal-
ance, thermostatic, or combination pressure balance/thermosta-
tic mixing valve type that provide scald and thermal shock
protection for the rated flow rate of the installed showerhead.
These valves shall be installed at the point of use and in accor-
dance with ASSE 1016 or ASME A112.18.1/CSA B125.1. Gang
showers, where supplied with a single temperature-controlled
water supply pipe, shall be controlled by a mixing valve that is
in accordance with ASSE 1069. Handle position stops shall be
provided on such valves and shall be adjusted per the manufac-
turer’s instructions to deliver a maximum mixed water setting of
120°F (49°C). Water heater thermostats shall not be considered
a suitable control for meeting this provision.
408.4 Waste Outlet. Showers shall have a waste outlet and
fixture tailpiece not less than 2 inches (50 mm) in diameter.
Fixture tailpieces shall be constructed from the materials
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specified in Section 701.1 for drainage piping. Strainers serv-
ing shower drains shall have a waterway at least equivalent to
the area of the tailpiece.
408.5 Finished Curb or Threshold.Where a shower recep-
tor has a finished dam, curb, or threshold it shall be not less
than 1 inch (25.4 mm) lower than the sides and back of such
receptor. In no case shall a dam or threshold be less than 2
inches (51 mm) or exceeding 9 inches (229 mm) in depth
where measured from the top of the dam or threshold to the top
of the drain. Each such receptor shall be provided with an inte-
gral nailing flange to be located where the receptor meets the
vertical surface of the finished interior of the shower compart-
ment. The flange shall be watertight and extend vertically not
less than 1 inch (25.4 mm) above the top of the sides of the
receptor. The finished floor of the receptor shall slope uni-
formly from the sides towards the drain not less than 1⁄4 inch per
foot (20.8 mm/m), nor more than 1⁄2 inch per foot (41.8 mm/m).

Thresholds shall be of sufficient width to accommodate
a minimum 22 inch (559 mm) door. Shower doors shall open
so as to maintain not less than a 22 inch (559 mm) unob-
structed opening for egress.
Exceptions:
(1) Showers that are designed to be in accordance with the

accessibility standards listed in Table 1401.1. [HCD 1-
AC] Specific requirements regarding accommodations
for persons with disabilities are contained in California
Code of Regulations, Title 24, Part 2, Chapter 11A. Table
1401.1 does not contain the correct accessibility stan-
dards for use in California.

(2) A cast-iron shower receptor flange shall be not less than
0.3 of an inch (7.62 mm) in height.

(3) For flanges not used as a means of securing, the sealing
flange shall be not less than 0.3 of an inch (7.62 mm) in
height.

408.6 Shower Compartments. Shower compartments,
regardless of shape, shall have a minimum finished interior of
1024 square inches (0.6606 m2) and shall also be capable of
encompassing a 30 inch (762 mm) circle. The minimum
required area and dimensions shall be measured at a height
equal to the top of the threshold and at a point tangent to its
centerline. The area and dimensions shall be maintained to a
point of not less than 70 inches (1778 mm) above the shower
drain outlet with no protrusions other than the fixture valve or
valves, shower head, soap dishes, shelves, and safety grab
bars, or rails. Fold-down seats in accessible shower stalls shall
be permitted to protrude into the 30 inch (762 mm) circle.
Exceptions:
(1) Showers that are designed to comply with Chapter 11A

of the California Building Code.
(2) The minimum required area and dimension shall not

apply for a shower receptor having overall dimensions
of not less than 30 inches (762 mm) in width and 60
inches (1524 mm) in length.

(3) [HCD 1-AC] Specific requirements regarding accom-
modations for persons with disabilities are contained in
California Code of Regulations, Title 24, Part 2, Chap-
ter 11A. ICC A117.1, Standard for Accessible and Usable

Buildings and Facilities, does not contain the correct
accessibility standards for use in California.

408.7 Lining for Showers and Receptors. Shower receptors
built on-site shall be watertight and shall be constructed from
approved-type dense, nonabsorbent, and noncorrosive mate-
rials. Each such receptor shall be adequately reinforced, shall
be provided with an approved flanged floor drain designed to
make a watertight joint in the floor, and shall have smooth,
impervious, and durable surfaces.

Shower receptors shall have the subfloor and rough side
of walls to a height of not less than 3 inches (76 mm) above
the top of the finished dam or threshold shall be first lined
with sheet plastic, lead, or copper, or shall be lined with other
durable and watertight materials. Showers that are provided
with a built in place, permanent seat or seating area that is
located within the shower enclosure, shall be first lined with
sheet plastic, lead, copper, or shall be lined with other durable
and watertight materials that extend not less than 3 inches (76
mm) above horizontal surfaces of the seat or the seating area.

Lining materials shall be pitched 1⁄4 inch per foot (20.8
mm/m) to weep holes in the subdrain of a smooth and solidly
formed subbase. Such lining materials shall extend upward on
the rough jambs of the shower opening to a point not less than
3 inches (76 mm) above the horizontal surfaces of the seat or
the seating area, the top of the finished dam or threshold and
shall extend outward over the top of the permanent seat, per-
manent seating area, or rough threshold and be turned over
and fastened on the outside face of both the permanent seat,
permanent seating area, or rough threshold and the jambs.

Nonmetallic shower subpans or linings shall be permit-
ted to be built up on the job site of not less than three layers of
standard grade 15 pound (6.8 kg) asphalt-impregnated roof-
ing felt. The bottom layer shall be fitted to the formed subbase
and each succeeding layer thoroughly hot-mopped to that
below. Corners shall be carefully fitted and shall be made
strong and watertight by folding or lapping, and each corner
shall be reinforced with suitable webbing hot-mopped in place.

Folds, laps, and reinforcing webbing shall extend not less
than 4 inches (102 mm) in all directions from the corner, and
webbing shall be of approved type and mesh, producing a ten-
sile strength of not less than 50 lb/ft2 (244 kg/m2) in either
direction. Nonmetallic shower subpans or linings shall be per-
mitted to consist of multilayers of other approved equivalent
materials suitably reinforced and carefully fitted in place on
the job site as elsewhere required in this section.

Linings shall be properly recessed and fastened to
approved backing so as not to occupy the space required for
the wall covering, and shall not be nailed or perforated at a
point that is less than 1 inch (25.4 mm) above the finished
dam or threshold. An approved-type subdrain shall be
installed with a shower subpan or lining. Each such subdrain
shall be of the type that sets flush with the subbase and shall
be equipped with a clamping ring or other device to make a
tight connection between the lining and the drain. The
subdrain shall have weep holes into the waste line. The weep
holes located in the subdrain clamping ring shall be protected
from clogging.

Shower lining materials shall comply with approved
standards acceptable to the Authority Having Jurisdiction.
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Lead and copper subpans or linings shall be insulated from
conducting substances other than their connecting drain by
15 pound (6.8 kg) asphalt felt or its equivalent, and no lead
pan or liner shall be constructed of material weighing less
than 4 lb/ft2 (19 kg/m2). Copper pans or liners shall be not
less than No. 24 B & S Gauge (0.02 inches) (0.51 mm). Joints
in lead pans or liners shall be burned. Joints in copper pans or
liners shall be soldered or brazed. Plastic pans shall not be
coated with asphalt-based materials.

408.7.1 Tests for Shower Receptors. Shower receptors
shall be tested for watertightness by filling with water to
the level of the rough threshold. The test plug shall be so
placed that both upper and under sides of the subpan shall
be subjected to the test at the point where it is clamped
to the drain.

408.8 Public Shower Floors. Floors of public shower rooms
shall have a nonskid surface and shall be drained in such a
manner that wastewater from one bather shall not pass over
areas occupied by other bathers. Gutters in public or gang
shower rooms shall have rounded corners for easy cleaning
and shall be sloped not less than 2 percent toward drains.
Drains in gutters shall be spaced at a maximum of 8 feet (2438
mm) from sidewalls nor more than 16 feet (4877 mm) apart.
408.9 Location of Valves and Heads. Control valves and
showerheads shall be located on the sidewall of shower com-
partments or otherwise arranged so that the showerhead does
not discharge directly at the entrance to the compartment so
that the bather can adjust the valves prior to stepping into the
shower spray.
408.10 Water Supply Riser. A water supply riser from the
shower valve to the showerhead outlet, whether exposed or
not, shall be securely attached to the structure.

409.0 Bathtubs and Whirlpool Bathtubs.
409.1 Application. Bathtubs and whirlpool bathtubs shall
comply with the applicable standards referenced in Table
1401.1. Pressure sealed doors within a bathtub or whirlpool
bathtub enclosure shall comply with the applicable standards
referenced in Table 1401.1.
409.2 Waste Outlet. Bathtubs and whirlpool bathtubs shall be
provided with a waste outlet and tailpiece not less than 11⁄2
inches (40 mm) in diameter. Fixture tailpieces shall be con-
structed of materials in accordance with Section 701.1. Waste
outlets shall be provided with an approved stopper or strainer.
409.3 Overflow. Overflows shall be installed in accordance
with Section 404.1.
409.4 Limitation of Hot Water in Bathtubs and Whirlpool
Bathtubs. The maximum hot water temperature discharging
from the bathtub and whirlpool bathtub filler shall be limited
to 120°F (49°C) by a device that is in accordance with ASSE
1070 or CSA B125.3. Water heater thermostats shall not be
considered a control for meeting this provision.
409.5 Backflow Protection. The water supply to a bathtub
and whirlpool bathtub filler valve shall be protected by an air
gap or in accordance with Section 417.0.
409.6 Installation and Access. Bathtubs and whirlpool bath-
tubs shall be installed in accordance with the manufacturer’s

installation instructions. Access openings shall be of size and
opening to permit the removal and replacement of the circu-
lation pump.

Whirlpool pump access located in the crawl space shall
be located not more than 20 feet (6096 mm) from an access
door, trap door, or crawl hole.

The circulation pump shall be located above the crown
weir of the trap.

The pump and the circulation piping shall be self-drain-
ing to minimize water retention. Suction fittings on whirlpool
bathtubs shall be listed in accordance with ASME A112.19.7.

410.0 Bidets.
410.1 Application. Bidets shall comply with the applicable
standards referenced in Table 1401.1.
410.2 Backflow Protection. The water supply to the bidet
shall be protected by an air gap or in accordance with Section
603.3.2, Section 603.3.5, or Section 603.3.6.
410.3 Limitation of Water Temperature in Bidets. The max-
imum hot water temperature discharging from a bidet shall be
limited to 110°F (43°C) by a device that is in accordance with
ASSE 1070 or CSA B125.3. Water heater thermostats shall
not be considered a control for meeting this provision.

411.0 Water Closets.
411.1 Water Closet Bowls. Water closet bowls for public use
shall be of the elongated type. In nurseries, schools, and other
similar places where plumbing fixtures are provided for the
use of children less than 6 years of age, water closets shall be
of a size and height suitable for children’s use. Water closets
shall be equipped with seats in accordance with Section 411.2
through Section 411.2.2.
411.2 Water Closet Seats. Water closet seats shall be of
smooth, non-absorbent material. Seats for public use shall com-
ply with the applicable standards referenced in Table 1401.1.

411.2.1 Type. Water closet seats, for public use, shall be
of the elongated type and either of the open front type or
have an automatic seat cover dispenser.
411.2.2 Size. Water closet seats shall be properly sized
for the water closet bowl type.

412.0 Urinals.
412.1 General. A water supply to a urinal shall be protected
by an approved-type vacuum breaker or other approved back-
flow prevention device in accordance with Section 603.5.
413.0 Flushing Devices for Water Closets and Urinals.
413.1 Application. Flushometer valves, flushometer tanks,
or flush tanks shall comply with the applicable standards ref-
erenced in Table 1401.1.
413.2 Flushing Devices Required. Each water closet, urinal,
clinic sink, or other plumbing fixture that depends on trap
siphonage to discharge its waste contents shall be provided
with a flushometer valve, flushometer tank, or flush tank
designed and installed so as to supply water in sufficient
quantity and rate of flow to flush the contents of the fixture to
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>which it is connected, to cleanse the fixture, and to refill the
fixture trap, without excessive water use. Flushing devices
shall meet antisiphon requirements in accordance with Sec-
tion 603.5.
413.3 Flushometer Valves. No manually controlled
flushometer valve shall be used to flush more than one urinal,
and each such urinal flushometer valve shall be an approved,
self-closing type discharging a predetermined quantity of
water. Flushometers shall be installed so that they will be
accessible for repair. Flushometer valves shall not be used
where the water pressure is insufficient to properly operate
them. Where the valve is operated, it shall complete the cycle
of operation automatically, opening fully, and closing posi-
tively under the line water pressure. Each flushometer shall be
provided with a means for regulating the flow through it.
[OSHPD 1, 2, 3, & 4] Sensor operated flush valves shall be
capable of functioning during loss of normal power.
413.4 Water Supply for Flush Tanks.An adequate quantity
of water shall be provided to flush and clean the fixture
served. The water supply for flushing tanks and flushometer
tanks equipped for manual flushing shall be controlled by a
float valve or other automatic device designed to refill the
tank after each discharge and to completely shut off the water
flow to the tank where the tank is filled to operational capac-
ity. Provision shall be made to automatically supply water to
the fixture so as to refill the trap seal after each flushing.
413.5 Overflows in Flush Tanks. Flush tanks shall be pro-
vided with overflows discharging into the water closet or uri-
nal connected thereto. Overflows supplied as original parts
with the fixture shall be of sufficient size to prevent tank flood-
ing at the maximum rate at which the tank is supplied with
water under normal operating conditions and where installed
in accordance with the manufacturer’s installation instructions.

414.0 Dishwashing Machines.
414.1 Application. Domestic or commercial dishwashing
machines shall comply with the applicable standards refer-
enced in Table 1401.1.
414.2 Backflow Protection. The water supply connection to
a commercial dishwashing machine shall be protected by an
air gap or a backflow prevention device in accordance with
Section 603.3.2, Section 603.3.5, or Section 603.3.6.
414.3 Drainage Connection. Domestic dishwashing
machines shall discharge indirectly through an air gap fitting
in accordance with Section 807.4 into a waste receptor, a wye
branch fitting on the tailpiece of a kitchen sink, or dishwasher
connection of a food waste grinder. Commercial dishwash-
ing machines shall discharge indirectly through an air gap or
direct connection in accordance with Section 704.3 with floor
drain protection. 

415.0 Drinking Fountains.
415.1 Application. Drinking fountains shall be self-closing
and comply with NSF 61 and to the applicable standards ref-
erenced in Table 1401.1. [HCD 1] Drinking fountains shall be
installed and so regulated that a jet of water extending at least

2 inches (51 mm) in height from the water orifice shall be
constantly available. The orifice shall not be accessible to the
mouth of the drinker nor subject to immersion.
415.2 Where Required. Where food is consumed indoors,
water stations shall be permitted to be substituted for drink-
ing fountains. Drinking fountains shall not be required for an
occupant load of 30 or less.
415.3 Drainage Connection. Drinking fountains shall be per-
mitted to discharge directly into the drainage system or indi-
rectly through an air break in accordance with Section 809.1.
415.4 Location. Drinking fountains shall not be installed in
toilet rooms.

416.0 Emergency Eyewash and Shower Equipment.
416.1 Application. Emergency eyewash and shower equip-
ment shall comply with ISEA Z358.1.
416.2 Water Supply. Emergency eyewash and shower equip-
ment shall not be limited in the water supply flow rates. Flow
rate, discharge pattern, and temperature of flushing fluids
shall be provided in accordance with ISEA Z358.1 based on
the hazardous material.
416.3 Installation. Emergency eyewash and shower equip-
ment shall be installed in accordance with the manufacturer’s
installation instructions.
416.4 Location. Emergency eyewash and shower equipment
shall be located on the same level as the hazard and accessi-
ble for immediate use. The path of travel shall be free of
obstructions and shall be clearly identified with signage.
416.5 Drain.A drain shall not be required for emergency eye-
wash or shower equipment. Where a drain is provided, the
discharge shall be in accordance with Section 811.0.

417.0 Faucets and Fixture Fittings.
417.1 Application. Faucets and fixture fittings shall comply
with ASME A112.18.1/CSA B125.1. Fixture fittings covered
under the scope of NSF 61 shall be in accordance with the
requirements of NSF 61.
417.2 Deck Mounted Bath/Shower Valves. Deck mounted
bath/shower transfer valves with integral backflow protection
shall comply with ASME A112.18.7. This shall include hand-
held showers and other bathing appliances mounted on the
deck of bathtubs or other bathing appliances that incorporate
a hose or pull out feature.
417.3 Handheld Showers. Handheld showers shall comply
with ASME A112.18.1/CSA B125.1. Handheld showers with
integral backflow protection shall comply with ASME
A112.18.1/CSA B125.1 or shall have a backflow prevention
device that is in accordance with ASME A112.18.3.
417.4 Faucets and Fixture Fittings with Hose Connected
Outlets. Faucets and fixture fittings with pull out spout shall
comply with ASME A112.18.1/CSA B125.1. Faucets and fix-
ture fittings with pull out spouts with integral backflow pro-
tection shall comply with ASME A112.18.1/CSA B125.1 or
shall have a backflow preventer device that is in accordance
with ASME A112.18.3.
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610.10 Sizing for Flushometer Valves.Where using Table
610.4 to size water supply systems serving flushometer
valves, the number of flushometer fixture units assigned to
every section of pipe, whether branch or main, shall be
determined by the number and category of flushometer
valves served by that section of pipe, in accordance with
Table 610.10. Piping supplying a flushometer valve shall
be not less in size than the valve inlet.

Where using Table 610.10 to size water piping, care
shall be exercised to assign flushometer fixture units based
on the number and category of fixtures served. 

In the example below, fixture units assigned to each
section of pipe are computed. Each capital letter refers to
the section of pipe above it, unless otherwise shown.

A: 1 WC = 40 F.U. 
B: 2 WC = 70 F.U. 
C: 2 WC (70) + 1 UR (20) = 90 F.U. 
D: 2 WC (70) + 2 UR (35) = 105 F.U. 
E: 2 WC (70) + 2 UR (35) + 1 LAV (1) = 106 F.U. 
F: 2 WC (70) + 2 UR (35) + 2 LAV (2) = 107 F.U. 
G: 1 LAV = 1 F.U. 
H: 2 LAV = 2 F.U. 
I: 2 LAV (2) + 1 UR (20) = 22 F.U. 
J: 2 LAV (2)+ 2 UR (35) = 37 F.U. 
K: 2 LAV (2) + 2 UR (35) + 1 WC (40) = 77 F.U. 
L: 2 LAV (2) + 2 UR (35) + 2 WC (70) = 107 F.U. 
M: 4 WC (105) + 4 UR (53) + 4 LAV (4) = 162 F.U. 
N: 1 WC = 40 F.U. 
O: 1 WC (40) + 1 UR (20) = 60 F.U. 
P: 1 WC (40) + 1 UR (20) + 1 LAV (1) = 61 F.U. 
Q: 2 WC (70) + 1 UR (20) + 1 LAV (1) = 91 F.U. 
R: 2 WC (70) + 2 UR (35) + 1 LAV (1) = 106 F.U. 
S: 2 WC (70) + 2 UR (35) + 2 LAV (2) = 107 F.U. 
T: 6 WC (125) + 6 UR (63) + 6 LAV (6) = 194 F.U.

610.11 Sizing Systems for Flushometer Tanks. The size
of branches and mains serving flushometer tanks shall be
consistent with the sizing procedures for flush tank water
closets.
610.12 Sizing for Velocity. Water piping systems shall not
exceed the maximum velocities listed in this section or
Appendix A.

610.12.1 Copper Tube Systems. Maximum velocities
in copper and copper alloy tube and fitting systems
shall not exceed 8 feet per second (ft/s) (2.4 m/s) in
cold water and 5 ft/s in hot water (1.5 m/s).
610.12.2 Tubing Systems Using Copper Alloy Fit-
tings. Maximum velocities through copper alloy fit-
tings in tubing other than copper shall not exceed 8 ft/s
(2.4 m/s) in cold water and 5 ft/s in hot water (1.5 m/s).

610.13 Exceptions. The provisions of this section relative
to size of water piping shall not apply to the following:
(1) Water supply piping systems designed in accordance

with recognized engineering procedures acceptable to
the Authority Having Jurisdiction.

(2) Alteration of or minor additions to existing installa-
tions, provided the Authority Having Jurisdiction finds
that there will be an adequate supply of water to oper-
ate fixtures.

(3) Replacement of existing fixtures or appliances.
(4) Piping that is part of fixture equipment.

LAV  LAV  UR  UR  WC  WC

LAV  LAV  UR  UR  WC  WC

LAV  UR  WC  LAV  UR  WC

T

M
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S    R    Q    P    O    N

G    H    I    J    K    L

FIXTURE CATEGORY: WATER CLOSET WITH FLUSHOMETER VALVES 

NUMBER OF
FLUSHOMETER

VALVES

INDIVIDUAL 
FIXTURE UNITS 
ASSIGNED IN 

DECREASING VALUE

FIXTURE UNITS ASSIGNED
FOR WATER CLOSETS AND
SIMILAR 10-UNIT FIXTURES
IN ACCUMULATIVE VALUES

1 40 40
2 30 70
3 20 90
4 15 105

5 or more 10 each 115 plus 10 for each addi-
tional fixture in excess of 5

FIXTURE CATEGORY: URINALS WITH FLUSHOMETER VALVES

NUMBER OF
FLUSHOMETER

VALVES

INDIVIDUAL 
FIXTURE UNITS 
ASSIGNED IN 

DECREASING VALUE

FIXTURE UNITS ASSIGNED
FOR URINALS AND SIMILAR

5-UNIT FIXTURES IN
ACCUMULATIVE VALUES

1 20 20
2 15 35
3 10 45
4 8 53

5 or more 5 each 58 plus 5 for each additional
fixture in excess of 5

TABLE 610.10
FLUSHOMETER FIXTURE UNITS FOR WATER 

SIZING USING TABLE 610.3

EXAMPLE 610.10
SIZING METHOD FOR PUBLIC USE FIXTURES

USING TABLE 610.10
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(5) Unusual conditions where, in the judgment of the
Authority Having Jurisdiction, an adequate supply of
water is provided to operate fixtures and equipment.

(6) Piping for nonpotable gray water or rainwater systems
as defined in Chapter 2.

(7) The size and material of irrigation water piping
installed outside of a building or structure and sepa-
rated from the potable water supply by means of an
approved air gap or backflow prevention device is not
regulated by this code. The potable water piping sys-
tem supplying each such irrigation system shall be ade-
quately sized as required elsewhere in this chapter to
deliver the full connected demand of both the domestic
use and the irrigation systems.

611.0 Drinking Water Treatment Units.
611.1 Application. Drinking water treatment units shall
comply with NSF 42 or NSF 53. Water softeners shall
comply with NSF 44. Ultraviolet water treatment systems
shall comply with NSF 55. Reverse osmosis drinking water
treatment systems shall comply with NSF 58. Drinking
water distillation systems shall comply with NSF 62. 
611.2 Air Gap Discharge. Discharge from drinking water
treatment units shall enter the drainage system through an
air gap in accordance with Table 603.3.1 or an air gap device
in accordance with Table 603.2, NSF 58, or IAPMO PS 65.
611.3 Connection Tubing. The tubing to and from drink-
ing water treatment units shall be of a size and material as
recommended by the manufacturer. The tubing shall com-
ply with the requirements of NSF 14, NSF 42, NSF 44,
NSF 53, NSF 55, NSF 58, NSF 62 or the appropriate mate-
rial standards referenced in Table 1401.1.
611.4 Sizing of Residential Softeners. Residential-use water
softeners shall be sized in accordance with Table 611.4. 

612.0 Residential Fire Sprinkler Systems.
612.1 General. Where residential fire sprinkler systems are
installed, they shall be installed in accordance with the
standards listed in Table 1401.1.

613.0 [OSHPD 1, 2, 3 & 4] Domestic Hot-Water Distribu-
tion Systems for Health Facilities and Clinics.
613.1 The domestic water-heating equipment and distribu-
tion systems shall supply water at the temperature and
amounts shown in Table 613.1. Where the system is
designed by a mechanical engineer, appropriate diversity
factors may be utilized.

613.2 At least two pieces of hot-water-heating equipment
shall be provided to supply hot water for dishwashing and
minimum patient services such as handwashing and bathing.
Booster heaters for 125°F to 180°F (52°C to 82°C) water
are acceptable as a second piece of equipment for dishwash-
ing. Where storage tanks are separate from the water heater,
at least two independent storage tanks shall be provided.
613.3 Instantaneous heaters are permitted for supplying
hot water to handwashing and bathing fixtures if a continu-
ous mechanical recirculation system is also provided.
613.4 Water storage tanks shall be fabricated of corrosion-
resistant materials or lined with corrosion-resistant materi-
als.
613.5 Temperature control valves shall be provided to
automatically regulate the temperature of hot water deliv-
ered to plumbing fixtures used by patients to a range of
105°F (41°C) minimum to 120°F (49°C) maximum. High
temperature alarm set at 125°F (52°C) shall be provided.
The audible/visual device for the high temperature alarm
shall annunciate at a continuously occupied location.
613.6 Hot-water distribution system serving patient care
areas shall be under constant mechanical recirculation to
provide continuous hot water at each hot water outlet. Non-
recirculated fixture branch piping shall not exceed 25 feet
(7.62 meters) in length. Dead-end piping (risers with no flow,
branches with no fixture) shall not be installed. In renovation
projects, dead-end piping shall be removed in the area of ren-
ovation. Empty risers, mains, and branches installed for
future use shall be permitted.

TABLE 611.4
SIZING OF RESIDENTIAL WATER SOFTENERS4

For SI units: 1 inch = 25 mm
Notes:
1 Installation of a kitchen sink and dishwasher, laundry tray, and auto-
matic clothes washer permitted without additional size increase.

2 An additional water closet and lavatory permitted.
3 Over four bathroom groups, the softener size shall be engineered for
the specific installation.

4 See also Appendix A, Recommended Rules for Sizing the Water Sup-
ply System, and Appendix C, Alternate Plumbing Systems, for alter-
nate methods of sizing water supply systems.

REQUIRED SIZE OF SOFTENER
CONNECTION (inches)

NUMBER OF BATHROOM
GROUPS SERVED1

3⁄4 up to 22

1 up to 43

1 Rinse water temperature at automatic dishwashing equipment and pot
sinks shall be 180°F(82°C).
Exception: The rinse water supply to pot rinse sinks may be deleted if
a method of chemical disinfection using a three-compartment sink is
proposed.

2 The required temperature of 160°F (71°C) in the laundry is that mea-
sure in the washing machine and shall be supplied so that the temper-
ature may be maintained over the entire wash and rinse period.
Exception: A lower water temperature of 140°F (60°C) may be utilized,
provided linens are subsequently passed through a tumbler dryer at 180°F
(82°C) or a flatwork ironer at 300°F (149°C).

CLINICAL DIETARY1 LAUNDRY2

Liter/Hour/Bed 11.9 7.2 7.6
Gallons/Hour/Bed 3 2 2
Temperature °C 41-49.0 49.0 71.0
Temperature °F 105-120.0 120.0 160.0

TABLE 613.1
[OSHPD 1, 2, 3 & 4] HOT WATER USE
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CALIFORNIA PLUMBING CODE – MATRIX ADOPTION TABLE
CHAPTER 13 - HEALTH CARE FACILITIES AND MEDICAL GAS AND VACUUM SYSTEMS

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.)

Adopting Agency BSC SFM
HCD DSA OSHPD

BSCC DPH AGR DWR CA SL SLC
1 2 1-AC AC SS SS/CC 1 2 3 4

Adopt Entire Chapter X

Adopt Entire Chapter as amended
(amended sections listed below)

Adopt only those sections that are
listed below X X X X
Chapter/Section

1301.2.1 X X X X
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Part I – Special Requirements for
Health Care Facilities.

1301.0 Application.
1301.1 Where Required. Construction and equipment
requirements shall be applied to new construction and new
equipment, except as modified in individual chapters. The
altered, renovated, or modernized portion of an existing
system or individual component shall be required to meet
the installation and equipment requirements stated in this
code. Where the alteration, renovation, or modernization
adversely impacts existing performance requirements of a
system or component, additional upgrading shall be
required. [NFPA 99:1.3.2 – 1.3.2.2]
1301.2 Health Care Facilities. This chapter applies to the
special fixtures and systems in health care facilities and to
the special plumbing requirements for such facilities. Other
plumbing in such facilities shall comply with other appli-
cable sections of this code. 
1301.2.1 [OSHPD 1, 2, 3 & 4] Medical gas systems for
health care facilities that are regulated by OSHPD
(hospitals, skilled nursing facilities, and intermediate
care facilities, licensed clinics, and correctional treat-
ment centers) shall be in accordance with NFPA 99,
Standard for Health Care Facilities. See California
Building Code Table 1224.4.6.1 for location and number
of station outlets for oxygen, vacuum, and medical air.

1301.3 Breathing Air Replenishment (BAR) System.
This chapter shall not apply to breathing air replenishment
(BAR) systems.

1302.0 Medical Gas and Vacuum Piping Systems –
Installation Requirements.
1302.1 General. The installation of medical gas and
vacuum piping systems shall be in accordance with the
requirements of this chapter, the appropriate standards, or
both adopted by the Authority Having Jurisdiction. For
additional standards, see Table 1401.1.
1302.2 Manufacturer’s Instructions. The installation of
individual components shall be in accordance with the manu-
facturer’s installation instructions. Such instructions shall
include directions and information deemed by the manufac-
turer to be adequate for attaining proper operation, testing,
and maintenance of the medical gas and vacuum systems.
Copies of the manufacturer’s instructions shall be left with
the system owner. [NFPA 99:5.1.10.10.9.1 – 5.1.10.10.9.3]
1302.3 Installation. The installation of medical gas and
vacuum systems shall be made by qualified, competent
technicians who are experienced in making such installa-
tions. Installers of medical gas and vacuum systems shall
meet the requirements of ASSE 6010. [NFPA
99:5.1.10.10.11.1 – 5.1.10.10.11.2]

1302.4 Brazing. Brazing shall be performed by individuals
who are qualified under the provisions of Section 1310.6.
[NFPA 99:5.1.10.10.11.3]
1302.5 Documentation. Prior to installation work, the
installer of medical gas and vacuum piping shall provide
and maintain documentation on the job site for the qualifi-
cation of brazing procedures and individual brazers that are
required under Section 1310.6. [NFPA 99:5.1.10.10.11.4]

1303.0 Protrusions from Walls.
1303.1 Drinking Fountain Control Valves. Drinking
fountain control valves shall be flush-mounted or fully
recessed where installed in corridors or other areas where
patients are transported on a gurney, bed, or wheelchair.
1303.2 Exposed Piping. Piping exposed in corridors and
other areas where subject to physical damage from the
movement of carts, stretchers, portable equipment, or vehi-
cles shall be protected. [NFPA 99:5.1.10.10.2.1]

1304.0 Psychiatric Patient Rooms.
1304.1 General. Piping and drain traps in psychiatric
patient rooms shall be concealed. Fixtures and fittings shall
be resistant to vandalism.

1305.0 Locations for Ice Storage.
1305.1 General. Ice makers or ice storage containers shall
be located in nursing stations or similarly supervised areas
to minimize potential contamination.

1306.0 Sterilizers.
1306.1 General. The requirements of this section apply to
sterilizers and bedpan steamers. Such equipment shall be
installed in accordance with this code and the manufac-
turer’s installation instructions.
1306.2 Indirect Waste Connections. Waste drainage from
sterilizers and bedpan steamers shall be connected to the
sanitary drainage system through an air gap in accordance
with this chapter and Chapter 8. The size of indirect waste
piping shall be not less than the size of the drain connection
on the fixture. Each such indirect waste pipe shall not
exceed 15 feet (4572 mm) in length and shall be separately
piped to a receptor. Such receptors shall be located in the
same room as the equipment served. Except for bedpan
steamers, such indirect waste pipes shall not require traps.
A trap having a seal of not less than 3 inches (76 mm) shall
be provided in the indirect waste pipe for a bedpan steamer.

1307.0 Vapor Vents and Stacks for Sterilizers.
1307.1 General. Where a sterilizer has provision for a
vapor vent and such a vent is required by the manufacturer,
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the vent shall be extended to the outdoors above the roof.
Sterilizer vapor vents shall be installed in accordance with
the manufacturer’s installation instructions and shall not be
connected to a drainage system vent.

1308.0 Aspirators.
1308.1 General. Provisions for aspirators or other water-
supplied suction devices shall be installed with the specific
approval of the Authority Having Jurisdiction. Where aspi-
rators are used for removing body fluids, they shall include
a collection container to collect liquids and solid particles.
Aspirators shall indirectly discharge to the sanitary
drainage system through an air gap in accordance with
Chapter 8. The potable water supply to an aspirator shall be
protected by a vacuum breaker or equivalent backflow
protection device in accordance with Section 603.0. (See
Section 603.5.9)

Part II – Medical Gas and Vacuum Systems.

1309.0 Application.
1309.1 General. The provisions herein shall apply to the
installation, testing, and verification of medical gas and
vacuum piping in hospitals, clinics, and other health care
facilities.
1309.2 Purpose. The purpose of this chapter is to provide
requirements for the installation, testing, and verification of
medical gas and medical vacuum systems, from the central
supply system to the station outlets or inlets.
1309.3 Terms. Where the terms “medical gas” or
“vacuum” occur, the provisions shall apply to piped
systems for oxygen, nitrous oxide, medical air, carbon
dioxide, helium, medical–surgical vacuum, waste anes-
thetic gas disposal, and mixtures thereof. Where the name
of a specific gas or vacuum service occurs, the provision
shall apply to that gas. [NFPA 99:5.1.1.2]
1309.4 Portable Compressed Gas Systems. This chapter
does not apply to portable compressed gas systems.
1309.5 Where Not Applicable. This chapter does not
apply to:
(1) Cylinder and container management, storage, and

reserve requirements
(2) Gas central supply and bulk supply systems, except as

addressed in this chapter
(3) Electrical connections and requirements
(4) Motor requirements and controls
(5) Systems having nonstandard operating pressures,

except as addressed in this chapter
(6) Waste anesthetic gas disposal (WAGD) systems
(7) Surface-mounted medical gas rail systems
1309.6 Requirements. The requirements of this chapter
shall not be interpreted to conflict with the requirements of
NFPA 99. For requirements of portions of medical gas and
medical vacuum systems not addressed in this chapter or

medical gas and medical vacuum systems beyond the scope
of this chapter refer to NFPA 99.
1309.7 Existing Systems. An existing system that is not in
strict compliance with the provisions of this code shall be
permitted to be continued in use as long as the Authority
Having Jurisdiction has determined that such use does not
constitute a distinct hazard to life. [NFPA 99:5.1.1.4]

1310.0 General Requirements.
1310.1 Oxygen Compatibility. Tubes, valves, fittings,
station outlets, and other piping components in medical gas
systems shall have been cleaned for oxygen service by the
manufacturer prior to installation in accordance with CGA
G-4.1 except that fittings shall be permitted to be cleaned
by a supplier or agency other than the manufacturer.
[NFPA 99:5.1.10.1.1]
1310.1.1 Components. Components include but are
not limited to containers, valves, valve seats, lubri-
cants, fittings, gaskets, and interconnecting equipment
including hose. Easily ignitable materials shall be
avoided.

Compatibility involves both combustibility and
ease of ignition. Materials that burn in air will burn
violently in pure oxygen at normal pressure and explo-
sively in pressurized oxygen. Also, many materials that
do not burn in air will do so in pure oxygen, particu-
larly under pressure. Metals for containers and piping
have to be carefully selected, depending on service
conditions. The various steels are acceptable for many
applications, but some service conditions are capable
of calling for other materials (usually copper or its
alloys) because of their greater resistance to ignition
and lower rate of combustion. Similarly, materials that
are capable of being ignited in air have lower ignition
energies in oxygen. Many such materials are capable
of being ignited by friction at a valve seat, stem
packing or by adiabatic compression produced where
oxygen at high pressure is rapidly introduced into a
system initially at low pressure.
1310.1.2 Materials. Materials used in central supply
systems shall meet the following requirement. [NFPA
99:5.1.3.4.4]

In those portions of systems intended to handle
oxygen or nitrous oxide at gauge pressures of less than
300 pounds-force per square inches (psi) (2068 kPa),
material construction shall be compatible with oxygen
under the temperatures and pressures to which the
components are capable of being exposed in the
containment and use of oxygen, nitrous oxide,
mixtures of these gases, or mixtures containing more
than 23.5 percent oxygen. [NFPA 99:5.1.3.4.4(2)]

1310.2 Certification. Certification of medical gas and
medical vacuum systems shall comply with the require-
ments of Section 1327.0 of this code, the Authority Having
Jurisdiction, and NFPA 99.
1310.3 Documentation. Prior to installation work, the
installer of medical gas and vacuum piping shall provide
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(G) Exemption from construction permit requirements of
this code shall not be deemed to grant authorization
for any gray water system to be installed in a manner
that violates other provisions of this code or any other
laws or ordinances of the Enforcing Agency.

(H) An operation and maintenance manual shall be provided
to the owner. Directions shall indicate that the manual is
to remain with the building throughout the life of the
system and upon change of ownership or occupancy.

(I) A gray water system shall not be connected to any
potable water system without an air gap, reduced-pres-
sure principle backflow preventer, or other physical
device which prevents backflow and shall not cause
ponding or runoff of gray water.
1602.1.1 [HCD 1] Clothes Washer System. A clothes
washer system in compliance with all of the following
is exempt from the construction permit specified in
Section 1.8.4.1 and may be installed or altered without
a construction permit:
(1) If required, notification has been provided to the

enforcing agency regarding the proposed location
and installation of a gray water irrigation or
disposal system.

(2) The design shall allow the user to direct the flow to
the irrigation or disposal field or the building sewer.
The direction control of the gray water shall be
clearly labeled and readily accessible to the user.

(3) The installation, change, alteration, or repair of
the system does not include a potable water
connection or a pump and does not affect other
building, plumbing, electrical, or mechanical
components including structural features, egress,
fire-life safety, sanitation, potable water supply
piping, or accessibility.
Note: The pump in a clothes washer shall not be
considered part of the gray water system.

(4) The gray water shall be contained on the site
where it is generated.

(5) Gray water shall be directed to and contained
within an irrigation or disposal field.

(6) Ponding or runoff is prohibited and shall be
considered a nuisance.

(7) Gray water may be released above the ground
surface provided at least two (2) inches (51 mm)
of mulch, rock, or soil, or a solid shield covers the
release point. Other methods which provide equiv-
alent separation are also acceptable.

(8) Gray water systems shall be designed to minimize
contact with humans and domestic pets.

(9) Water used to wash diapers or similarly soiled or
infectious garments shall not be used and shall be
diverted to the building sewer.

(10)Gray water shall not contain hazardous chemicals
derived from activities such as cleaning car parts,
washing greasy or oily rags, or disposing of waste
solutions from home photo labs or similar
hobbyist or home occupational activities.

(11)Exemption from construction permit requirements
of this code shall not be deemed to grant autho-
rization for any gray water system to be installed
in a manner that violates other provisions of this
code or any other laws or ordinances of the
enforcing agency.

(12)An operation and maintenance manual shall be
provided to the owner. Directions shall indicate
that the manual is to remain with the building
throughout the life of the system and upon change
of ownership or occupancy.

(13)Gray water discharge from a clothes washer
system through a standpipe shall be properly
trapped in accordance with Section 1005.0

1602.1.2 Simple System. Simple systems exceed a
clothes washer system and shall comply with the
following:
(1) The discharge capacity of a gray water system

shall be determined by Section 1602.8. Simple
systems have a discharge capacity of 250 gallons
(947 L) per day or less.

(2) Simple systems shall require a construction permit,
unless exempted from a construction permit by the
Enforcing Agency. The Enforcing Agency shall
consult with the water purveyor for any public
water system (as defined in Health and Safety Code
Section 116275) providing drinking water to the
dwelling or non-residential structure before
allowing an exemption from a construction permit.

(3) The design of simple systems shall meet generally
accepted gray water system design criteria.

1602.1.3 Complex System. Any gray water system that
is not a clothes washer system or simple system shall
comply with the following:
(1) The discharge capacity of a gray water system

shall be determined by Section 1602.8. Complex
systems have a discharge capacity over 250
gallons (947 L) per day.

(2) Complex systems shall require a construction
permit, unless exempted from a construction permit
by the Enforcing Agency. The Enforcing Agency
shall consult with the water purveyor for any public
water system (as defined in Health and Safety Code,
Section 116275) providing drinking water to the
dwelling or non-residential structure before
allowing an exemption from a construction permit.

1602.2 System Requirements.
1602.2.1 Discharge. Gray water shall be permitted to
be diverted away from a sewer or private sewage
disposal system, and discharge to a subsurface irriga-
tion or subsoil irrigation system, or disposal field. The
gray water shall be permitted to discharge to a mulch
basin for residential occupancies. Gray water shall not
be used to irrigate root crops or food crops intended for
human consumption that come in contact with soil.
1602.2.2 Surge Capacity. Gray water systems shall be
designed to have the capacity to accommodate peak
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flow rates and distribute the total amount of estimated
gray water on a daily basis to a subsurface irrigation
field, subsoil irrigation field, disposal field, or mulch
basin without surfacing, ponding, or runoff. A surge
tank is required for systems that are unable to accom-
modate peak flow rates and distribute the total amount
of gray water by gravity drainage. The water discharge
for gray water systems shall be determined in accor-
dance with Section 1602.8.1 or Section 1602.8.2.
Exception: It is not the intent of this section to require
that all gray water must be handled by an irrigation field
or disposal field. It is acceptable for excess gray water to
be diverted to the building sewer through a diverter
valve or overflow drain as permitted in this chapter.
1602.2.3 Diversion. The point of diversion of gray
water to the sanitary drainage system shall occur
downstream of fixture traps and vent connections
through an approved diverter valve. The diverter valve
shall be installed in a readily accessible location and
clearly indicate the direction of flow.
Exception [HCD 1]: A clothes washer system in
compliance with Section 1602.1.1.
1602.2.4 Backwater Valves. Gray water drains subject
to backflow shall be provided with a backwater valve
at the point of connection to the building sewer system,
so located as to be accessible for inspection and main-
tenance.

1602.3 Connections to Potable and Reclaimed (Recycled)
Water Systems. Gray water systems shall have no unpro-
tected connection to a potable water supply, on-site treated
nonpotable water supply, or reclaimed (recycled) water
systems. Potable, on-site treated nonpotable, reclaimed
(recycled) water, or rainwater is permitted to be used as
makeup water for a non-pressurized storage tank provided
the connection is protected by an air gap, reduced-pressure
principle backflow preventer, or other physical device
which prevents backflow in accordance with this code.
1602.4 Location. No gray water system or part thereof
shall be located on a lot other than the lot that is the site of
the building or structure that discharges the gray water, nor
shall a gray water system or part thereof be located at a
point having less than the minimum distances indicated in
Table 1602.4.
Exception: When there exists a lawfully recorded perpetual
and exclusive covenant to an easement appurtenant and
right-of-way between adjoining land-owners of two or
more contiguous lots to discharge gray water from one lot
to an adjoining lot.
1602.5 Plot Plan Submission. No permit for a gray water
system shall be issued until a plot plan with data satisfac-
tory to the Authority Having Jurisdiction has been
submitted and approved.

310 2013 CALIFORNIA PLUMBING CODE

ALTERNATE WATER SOURCES FOR NONPOTABLE APPLICATIONS

TABLE 1602.4
LOCATION OF GRAY WATER SYSTEM

For SI units: 1 foot = 304.8 mm
Notes:
1 Building structures do not include porches and steps, whether covered or uncovered, breezeways, roofed carports, roofed porte cocheres, roofed patios,
carports, covered walks, covered driveways, and similar structures or appurtenances.

2 The distance shall be permitted to be reduced to 0 feet for aboveground tanks where first approved by the Authority Having Jurisdiction.
3 Underground tanks shall not be located within a 45 degree angle from the bottom of the foundation, or they shall be designed to address the surcharge
imposed by the structure. The distance may be reduced to six (6) inches (153 mm) for aboveground tanks when first approved by the Enforcing Agency.

4 Where special hazards are involved, the distance required shall be increased as directed by the Authority Having Jurisdiction.
5 These minimum clear horizontal distances shall apply between the irrigation or disposal field and the ocean mean higher high tide line.
6 Add 2 feet (610 mm) for each additional foot of depth in excess of 1 foot (305 mm) below the bottom of the drain line.
7 For parallel construction or for crossings, approval by the Authority Having Jurisdiction shall be required.
8 The distance shall be permitted to be reduced to 11⁄2 feet (457 mm) for drip and mulch basin irrigation systems.
9 The distance shall be permitted to be reduced to 0 feet for surge tanks of 75 gallons (284 L) or less.
10 The minimum horizontal distance may be reduced to 50 feet (15 240 mm) for irrigation or disposal fields utilizing gray water which has been filtered prior
to entering the distribution piping.

MINIMUM HORIZONTAL DISTANCE IN CLEAR
REQUIRED FROM

SURGE TANK 
(feet)

SUBSURFACE AND SUBSOIL
IRRIGATION FIELD AND MULCH

BASIN (feet)
DISPOSAL FIELD

Building structures1 52, 3, 9 23, 8 5
Property line adjoining private property 5 58 5

Water supply wells4 50 100 100

Streams and lakes4 50 1005, 10 1005

Sewage pits or cesspools 5 5 5

Sewage disposal field10 5 46 46

Septic tank 0 5 5
On-site domestic water service line 5 0 0

Pressurized public water main7 10 10 107
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Exception: [HCD 1] A construction permit shall not be
required for a clothes washer system in compliance with
Section 1602.1.1.
1602.6 Prohibited Location. Where there is insufficient
lot area or inappropriate soil conditions for adequate
absorption, no gray water system shall be permitted. 
1602.7 Drawings and Specifications. The Authority
Having Jurisdiction may require the following information
to be included with or in the plot plan before a permit is
issued for a gray water system, or at a time during the
construction thereof:
(1) Plot plan drawn to scale and completely dimensioned,

showing lot lines and structures, direction and approxi-
mate slope of surface, location of present or proposed
retaining walls, drainage channels, water supply lines,
wells, paved areas and structures on the plot, number
of bedrooms and plumbing fixtures in each structure,
location of private sewage disposal system and expan-
sion area or building sewer connecting to the public
sewer, and location of the proposed gray water system.

(2) Details of construction necessary to ensure compliance
with the requirements of this chapter, together with a
full description of the complete installation, including
installation methods, construction, and materials.

(3) Details for holding tanks shall include dimensions,
structural calculations, bracings, and such other perti-
nent data as required.

(4) A log of soil formations and groundwater level as
determined by test holes dug in proximity to proposed
irrigation and/or disposal area, together with a state-
ment of water absorption characteristics of the soil at
the proposed site as determined by approved percola-
tion tests.
Exceptions:
(1) The Authority Having Jurisdiction shall permit the

use of Table 1602.10 in lieu of percolation tests.
(2) The Enforcing Agency may waive the requirement

for identification of groundwater level and/or soil
absorption qualities based on knowledge of local
conditions.

(3) The absence of groundwater in a test hole three
(3) vertical feet (915 mm) below the deepest irri-
gation or disposal point shall be sufficient to
satisfy this section unless seasonal high ground-
water levels have been documented to rise to
within this area.

(5) Distance between the plot and surface waters such as
lakes, ponds, rivers or streams, and the slope between
the plot and the surface water, where in close proximity.

1602.8 Procedure for Estimating Gray Water Discharge.
Gray water systems shall be designed to distribute the total
amount of estimated gray water on a daily basis. The water
discharge for gray water systems shall be determined in
accordance with Section 1602.8.1 or Section 1602.8.2.
Exception: It is not the intent of this section to require that
all gray water must be handled by an irrigation field or
disposal field. It is acceptable for excess gray water to be

diverted to the building sewer through a diverter valve or
overflow drain as permitted in this chapter.

1602.8.1 Residential Occupancies. The gray water
discharge for residential occupancies shall be calculated
by water use records, calculations of local daily per
person interior water use, or the following procedure:
(1) The number of occupants of each dwelling unit

shall be calculated as follows:
First Bedroom 2 occupants
Each additional bedroom 1 occupant

(2) The estimated gray water flows of each occupant
shall be calculated as follows:
Showers, bathtubs, 25 gallons (95 L)
and lavatories per day/occupant
Laundry 15 gallons (57 L)

per day/occupant
(3) The total number of occupants shall be multiplied

by the applicable estimated gray water discharge
as provided above and the type of fixtures
connected to the gray water system.

1602.8.2 Commercial, Industrial, and Institutional
Occupancies. The Authority Having Jurisdiction may
utilize the graywater discharge procedures listed
below, water use records, or other documentation to
estimate graywater discharge.

1602.8.2.1 Lavatories. Daily discharge from lava-
tories may be determined by the following equation:

(Equation 16-1)
Occupants X lavatory flow rate X 3

Where:
The number of occupants = square footage of the
building divided by the occupant load factor from
the California Plumbing Code Chapter 4, Table A.
Lavatory fixture flow rate, new construction =
That from the California Green Building Standards
(CALGreen) Code Section 5.303.3.4.1
Lavatory fixture flow rate, existing fixtures =
Actual flow rate for existing fixtures
3 = Average number of uses per person per day
1602.8.2.2 Showers. Daily gray water discharge
from showers may be determined by the following
equation:

(Equation 16-2)
Number of daily uses X shower flow rate X 5
minutes
1602.8.2.3 Commercial Clothes Washers. Daily
gray water discharge from commercial clothes
washers may be determined by the following equa-
tion:

(Equation 16-3)
Cubic feet of capacity X Water Factor X 6

Where:
Water Factor = Gallons per cubic foot
6 = Average number of uses per day
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Note: Cubic feet of capacity and Water Factor are
contained in product specifications or are available
from the washer manufacturer.
1602.8.3 Daily Discharge. Gray water systems using
tanks shall be designed to minimize the amount of time
gray water is held in the tank and shall be sized to
distribute the total amount of estimated gray water on
a daily basis.
Exception: Approved on-site treated nonpotable gray
water systems.

1602.9 Gray Water System Components. Gray water
system components shall comply with Section 1602.9.1
through 1602.9.4.
[HCD 1] Gray water system components shall comply with
this chapter.

1602.9.1 Surge Tanks. Where installed, surge tanks
shall be in accordance with the following:
(1) Surge tanks shall be constructed of solid, durable

materials not subject to excessive corrosion or
decay and shall be watertight. Aboveground surge
tanks shall be protected from direct sunlight or
shall be constructed of UV resistant materials
including but not limited to heavily tinted or
opaque plastic, fiberglass, lined metal, concrete
and wood. Surge tanks constructed of steel shall
be approved by the Authority Having Jurisdiction,
provided such tanks are in accordance with
approved applicable standards.

(2) Each surge tank shall be vented in accordance
with this code. The vent size shall be determined
based on the total gray water fixture units as
outlined in this code.

(3) Each surge tank shall have an access opening with
lockable gasketed covers or approved equivalent
to allow for inspection and cleaning.

(4) Each surge tank shall have its rated capacity
permanently marked on the unit. In addition, a
sign stating GRAY WATER SYSTEM, CAUTION –
UNSAFE WATER shall be permanently marked on
the holding tank.

(5) Each surge tank shall have an overflow drain. The
overflow drains shall have permanent connections
to the building drain or building sewer, upstream
of septic tanks. The overflow drain shall not be
equipped with a shutoff valve.

(6) The overflow drain pipes shall not be less in size
than the inlet pipe. Unions or equally effective
fittings shall be provided for piping connected to
the surge tank.

(7) Surge tank shall be structurally designed to with-
stand anticipated earth or other loads. Surge tank
covers shall be capable of supporting an earth load
of not less than 300 pounds per square foot (lb/ft2)
(1465 kg/m2) where the tank is designed for
underground installation.

(8) Where a surge tank is installed underground, the
system shall be designed so that the tank overflow

will gravity drain to the existing sewer line or
septic tank. The tank shall be protected against
sewer line backflow by a backwater valve installed
in accordance with this code.

(9) Surge tanks shall be installed on dry, level, well-
compacted soil where underground or on a level 3
inch (76 mm) thick concrete slab or other
approved method where aboveground.

(10)Surge tanks shall be anchored to prevent against
overturning where installed aboveground. Under-
ground tanks shall be ballasted, anchored, or other-
wise secured, to prevent the tank from floating out
of the ground where empty. The combined weight
of the tank and hold down system shall meet or
exceed the buoyancy forces of the tank.

(11) [HCD 1] An overflow drain and backwater valve
is not required on a clothes washer system.

1602.9.2 Gray Water Pipe and Fitting Materials.
Aboveground and underground building drainage and
vent pipe and fittings for gray water systems shall
comply with the requirements for aboveground and
underground sanitary building drainage and vent pipe
and fittings in this code. These materials shall extend
not less than 2 feet (610 mm) outside the building.
1602.9.3 Animals and Insects. Gray water tank open-
ings shall be protected to prevent the entrance of
insects, birds, or rodents into the tank and piping
systems. Screens installed on vent pipes, inlets, and
overflow pipes shall have an aperture of not greater
than 1⁄16 of an inch (1.6mm) and shall be close fitting.
1602.9.4 Freeze Protection. Tanks and piping installed
in locations subject to freezing shall be provided with
an approved means of freeze protection.

1602.10 Subsurface Irrigation System Zones. Irrigation
or disposal fields shall be permitted to have one or more
valved zones. Each zone shall be of a size to receive the
gray water anticipated in that zone.

TABLE 1602.10
DESIGN OF SIX TYPICAL SOILS

For SI units: 1 square foot = 0.0929 m2, 1 gallon per day = 0.000043 L/s

TYPE OF SOIL

MINIMUM SQUARE
FEET OF IRRIGA-
TION/LEACHING
AREA PER 100
GALLONS OF

ESTIMATED GRAY
WATER DISCHARGE

PER DAY

MAXIMUM ABSORP-
TION CAPACITY IN
GALLONS PER

SQUARE FOOT OF
IRRIGATION/LEACHING
AREA FOR A 24-HOUR

PERIOD

Coarse sand or gravel 20 5.0
Fine sand 25 4.0
Sandy loam 40 2.5
Sandy clay 60 1.7
Clay with consider-
able sand or gravel 90 1.1

Clay with small
amounts of sand or
gravel

120 0.8
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1602.10.1 Required Area of Subsurface Irrigation
Fields, Subsoil Irrigation Fields and Mulch Basins.
The minimum effective irrigation area of subsurface
irrigation fields, subsoil irrigation fields, and mulch
basins shall be determined by Table 1602.10 for the
type of soil found in the excavation, based upon a
calculation of estimated gray water discharge pursuant
to Section 1602.8. For a subsoil irrigation field, the
area shall be equal to the aggregate length of the perfo-
rated pipe sections within the valved zone multiplied
by the width of the proposed subsoil irrigation field.
1602.10.2 Determination of Maximum Absorption
Capacity. The irrigation field and mulch basin size
shall be based on the maximum absorption capacity of
the soil and determined using Table 1602.10. For soils
not listed in Table 1602.10, the maximum absorption
capacity for the proposed site shall be determined by
percolation tests or other method acceptable to the
Authority Having Jurisdiction. A gray water system
shall not be permitted, where the percolation test
shows the absorption capacity of the soil is unable to
accommodate the maximum discharge of the proposed
gray water irrigation system.
Exceptions:
(1) The Enforcing Agency may waive the requirement

for identification of groundwater level and/or soil
absorption qualities based on knowledge of local
conditions.

(2) Irrigation fields in compliance with Section
1602.11.2, which only utilize drip type emitters,
are exempt from percolation tests. 

1602.10.3 Groundwater Level. No excavation for an
irrigation field, disposal field, or mulch basin shall
extend within 3 feet (914 mm) vertical of the highest
known seasonal groundwater level, nor to a depth
where gray water contaminates the groundwater or
surface water. The applicant shall supply evidence of
groundwater depth to the satisfaction of the Authority
Having Jurisdiction.
Note: The absence of groundwater in a test hole three
(3) vertical feet (915 mm) below the deepest irrigation
or disposal point shall be sufficient to satisfy this
section unless seasonal high groundwater levels have
been documented to rise to within this area.

1602.11 Irrigation, Disposal Field and Mulch Basin
Construction. Irrigation fields, disposal fields and mulch
basins used in gray water systems shall comply with this
section. Gray water systems may contain either an irriga-
tion field or a disposal field or a combination of both. This
section is not intended to prevent the use of other methods
of gray water irrigation or disposal approved by the
Enforcing Agency.

1602.11.1 Mulch Basin. A mulch basin may be used as
an irrigation or disposal field. Mulch basins shall be
sized in accordance with Table 1602.10 and of suffi-
cient depth, length and width to prevent ponding or
runoff during the gray water surge of a clothes washer,
bathtub or shower. Mulch must be replenished as

required due to decomposition of organic matter.
Mulch basins will require periodic maintenance,
reshaping or removal of dirt to maintain surge
capacity and to accommodate plant growth and
prevent ponding or runoff.
1602.11.2 Irrigation Field. The provisions of this
section are not intended to prevent the use of any
appropriate material, appliance, installation, device,
design or method of construction. If an alternate
design is not available, the following provisions may
be used as guidance in the design of a gray water irri-
gation field:
(1) Filters used in gray water irrigation systems shall

be as specified by the manufacturer’s installation
instructions for the design flow rate and intended
use. The filter backwash and flush discharge shall
be contained and disposed of into the building
sewer system, septic tank or, with approval of the
Enforcing Agency, a separate mini-leachfield
sized to accept all the backwash and flush
discharge water. Filter backwash water and flush
water shall not be used for any purpose. Sanitary
procedures shall be followed when handling filter
backwash and flush discharge or gray water.

(2) Emitters shall be designed to resist root intrusion
and shall be of a design recommended by the
manufacturer for the intended gray water flow and
use. For emitter ratings, refer to Irrigation Equip-
ment Performance Report, Drip Emitters and
Micro-Sprinklers, Center for Irrigation Tech-
nology, California State University, 5730 N.
Chestnut Avenue, Fresno, California 93740-0018.

(3) Each irrigation zone shall be designed to include
no less than the number of emitters specified in
Table 1602.11, or through a procedure designated
by the Enforcing Agency. Minimum spacing
between emitters in any direction shall be suffi-
cient to prevent surfacing or runoff.

(4) The system design shall provide user controls,
such as valves, switches, timers and other
controllers, as appropriate, to rotate the distribu-
tion of gray water between irrigation zones.
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TABLE 1602.11
SUBSURFACE IRRIGATION DESIGN
CRITERIA FOR SIX TYPICAL SOILS

For SI units: 1 gallon per day = 0.000043 L/s
* The estimated gray water discharge per day shall be determined in
accordance with Section 1602.8 of this code.

TYPE OF SOIL
MAXIMUM EMITTER

DISCHARGE
(gallons per day)

MINIMUM NUMBER OF
EMITTERS PER GALLON OF
ESTIMATED GRAY WATER
DISCHARGE PER DAY*

(gallons per day)
Sand 1.8 0.6
Sandy loam 1.4 0.7
Loam 1.2 0.9
Clay loam 0.9 1.1
Silty clay 0.6 1.6
Clay 0.5 2.0
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(5) All drip irrigation supply lines shall be polyethy-
lene tubing or PVC Class 200 pipe or better and
Schedule 40 fittings. All joints shall be pressure
tested at 40 psi (276 kPa), and shown to be drip
tight for five minutes, before burial. All supply
piping shall be covered to a minimum depth of two
(2) inches (51 mm) of mulch or soil. Drip feeder
lines can be poly or flexible PVC tubing and shall
be covered to a minimum depth of two (2) inches
(51 mm) of mulch or soil.

(6) Where pressure at the discharge side of the pump
exceeds 20 psi (138 kPa), a pressure-reducing
valve able to maintain downstream pressure no
greater than the maximum operating pressure of
the installed tubing, emitters, or other components
shall be installed downstream from the pump and
before any emission device.

(7) When an irrigation system utilizes a pump, and
discharges water at a point higher than the pump,
a backwater valve shall be installed downstream
of the pump to prevent back siphonage of water
and soil.

1602.11.3 Disposal Field. The provisions of this
section are not intended to prevent the use of any
appropriate material, appliance, installation, device,
design or method of construction. If an alternate
design is not available the following provisions may be
used as guidance in the design of a gray water
disposal field:
(A) Disposal systems shall be not less than three (3)

inches (80 mm) in cross sectional dimension and
shall be constructed of perforated high-density
polyethylene pipe, perforated ABS pipe, perforated
PVC pipe, leaching chambers or other approved
materials, provided that sufficient openings are
available for distribution of the gray water into
the trench area. Material, construction, and perfo-
ration shall be in compliance with the appropriate
absorption fields drainage standards and shall be
approved by the Enforcing Agency.

(B) Filter material, clean stone, gravel, slag, or
similar filter material acceptable to the Enforcing
Agency, varying in size from three-quarter (3⁄4)
inch (19.1 mm) to two and one-half (21⁄2) inches
(64 mm) shall be placed in the trench to the depth
and grade required by this section. The perforated
section shall be laid on the filter material in an
approved manner. The perforated section shall
then be covered with filter material to the
minimum depth required by this section. The filter
material shall then be covered with untreated
building paper, straw, or similar porous material
to prevent closure of voids with earth backfill. No
earth backfill shall be placed over the filter mate-
rial cover until after inspection and acceptance.
Exception: Manufactured leaching chambers
shall be installed in compliance with the manufac-
turer’s installation instructions.

(C) Disposal fields shall be constructed in accordance
with Table 1602.11.3.

(D) When necessary on sloping ground to prevent
excessive line slopes, disposal lines shall be
stepped or installed on the contour lines of the
slope. The lines between each horizontal leaching
section shall be made with approved water-tight
joints and installed on natural or unfilled ground.

1602.12 Gray Water System Color and Marking Infor-
mation. Pressurized gray water distribution systems shall
be identified as containing nonpotable water in accordance
with Section 601.2 of this code. Marking shall be at inter-
vals not to exceed 5 feet (1524 mm). Gray water distribu-
tion piping upstream of any connection to an irrigation or
disposal field or a distribution valve shall be identified with
the words “CAUTION: NONPOTABLE GRAY WATER,
DO NOT DRINK”.
1602.13 Special Provisions.

1602.13.1 Other Collection and Distribution
Systems. Other collection and distribution systems
shall be approved as allowed by Section 301.2 of this
code.
1602.13.2 Future Connections. Gray water stub-out
plumbing may be allowed for future connection prior
to the installation of irrigation lines and landscaping.
Stub-out shall be permanently marked “CAUTION:
NONPOTABLE GRAY WATER, DO NOT DRINK.”

1602.14 Testing. Building drains and vents for gray water
systems shall be tested in accordance with this code. Surge
tanks shall be filled with water to the overflow line prior to
and during inspection. Seams and joints shall be left
exposed, and the tank shall remain watertight. A flow test
shall be performed through the system to the point of gray
water discharge. Lines and components shall be watertight
up to the point of the irrigation perforated and drip lines.
1602.15 Maintenance. Gray water systems and compo-
nents shall be maintained in accordance with Section
1601.5.

DESCRIPTION MINIMUM MAXIMUM

Number of drain lines per valved zone1 1 -

Length of each perforated line1 - 100 feet

Bottom width of trench1 12 inches 24 inches

Spacing of lines, center to center1 4 feet -

Depth of earth cover of lines 10 inches -
Depth of filter material cover of lines 2 inches -

Depth of filter material beneath lines1 3 inches -

Grade of perforated lines level level 3 inches per
100 feet

TABLE 1602.11.3
SUBSOIL IRRIGATION FIELD CONSTRUCTION

For SI units: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 inch per foot = 83.3
mm/m
1 Manufactured leaching chambers shall be installed in compliance with
the manufacturer’s installation instructions.
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For prior history, see the History Note Appendix to the Cali-
fornia Plumbing Code (CPC), 2010 Triennial Edition effec-
tive January 1, 2011.

1. (BSC 05/12, DSA-SS 05/12, HCD 05/12, OSHPD 06/12,
SFM 06/12) Adoption by reference of the 2012 Uniform
Plumbing Code (UPC) with necessary state amendments
and repeal of the 2009 edition of the UPC. Effective on
January 1, 2014.

2. (OSHPD 02/13 and 03/13) Change without regulatory
effect to remove and make inoperable provisions
regarding OSHPD 3SE as ordered by The Superior
Court of California, County of Alameda (Case No.
RG13681364) Rulemakings were approved by the Cali-
fornia Building Standards Commission on November 6,
2013 and filed with the Secretary of State on November
7, 2013, effective December 7, 2013.

3. Errata to correct editorial errors within Chapters 1, 3, 4,
6, 7, 14 and 17 of this code. Effective Jan. 1, 2014.

4. 2013 Intervening Cycle Supplement (BSC 05/13, HCD
01/13, OSHPD 04/13) Adopted by the California
Building Standards Commission on July 22, 2014,
published on January 1, 2015, effective July 1, 2015.
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