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P2706.2 Prohibited waste receptors. Plumbing fixtures that
are used for washing or bathing shall not be used to receive
the discharge of indirect waste piping.

Exceptions:

1. A kitchen sink trap is acceptable for use as a recep-
tor for a dishwasher.

2. A laundry tray is acceptable for use as a receptor for
a clothes washing machine.

SECTION P2707
DIRECTIONAL FITTINGS

P2707.1 Directional fitting required. Approved directional-
type branch fittings shall be installed in fixture tailpieces
receiving the discharge from food-waste disposer units or
dishwashers.

SECTION P2708
SHOWERS

P2708.1 General. Shower compartments shall have not less
than 900 square inches (0.6 m2) of interior cross-sectional
area. Shower compartments shall be not less than 30 inches
(762 mm) in minimum dimension measured from the finished
interior dimension of the shower compartment, exclusive of
fixture valves, shower heads, soap dishes, and safety grab
bars or rails. The minimum required area and dimension shall
be measured from the finished interior dimension at a height
equal to the top of the threshold and at a point tangent to its
centerline and shall be continued to a height of not less than
70 inches (1778 mm) above the shower drain outlet. Hinged
shower doors shall open outward. The wall area above built-
in tubs having installed shower heads and in shower compart-
ments shall be constructed in accordance with Section
R702.4. Such walls shall form a water-tight joint with each
other and with either the tub, receptor or shower floor.

Exceptions:

1. Fold-down seats shall be permitted in the shower,
provided the required 900-square-inch (0.6 m2)
dimension is maintained when the seat is in the
folded-up position.

2. Shower compartments having not less than 25
inches (635 mm) in minimum dimension measured
from the finished interior dimension of the compart-
ment provided that the shower compartment has a
cross-sectional area of not less than 1,300 square
inches (0.838 m2).

P2708.1.1 Access. The shower compartment access and
egress opening shall have a clear and unobstructed fin-
ished width of not less than 22 inches (559 mm).

P2708.2 Shower drain. Shower drains shall have an outlet
size of not less than 11/2 inches [38 mm] in diameter.

P2708.3 Water supply riser. Water supply risers from the
shower valve to the shower head outlet, whether exposed or
concealed, shall be attached to the structure using support
devices designed for use with the specific piping material or
fittings anchored with screws.

P2708.4 Shower control valves. Individual shower and tub/
shower combination valves shall be equipped with control
valves of the pressure-balance, thermostatic-mixing or com-
bination pressure-balance/thermostatic-mixing valve types
with a high limit stop in accordance with ASSE 1016/ASME
A112.1016/CSA B125.16. The high limit stop shall be set to
limit the water temperature to not greater than 120°F (49°C).
In-line thermostatic valves shall not be used for compliance
with this section.

P2708.5 Hand showers. Hand-held showers shall conform to
ASME A112.18.1/CSA B125.1. Hand-held showers shall
provide backflow protection in accordance with ASME
A112.18.1/CSA B125.1 or shall be protected against back-
flow by a device complying with ASME A112.18.3.

SECTION P2709
SHOWER RECEPTORS

P2709.1 Construction. Where a shower receptor has a fin-
ished curb threshold, it shall be not less than 1 inch (25 mm)
below the sides and back of the receptor. The curb shall be
not less than 2 inches (51 mm) and not more than 9 inches
(229 mm) deep when measured from the top of the curb to the
top of the drain. The finished floor shall slope uniformly
toward the drain not less than 1/4 unit vertical in 12 units hor-
izontal (2-percent slope) nor more than 1/2 unit vertical per 12
units horizontal (4-percent slope) and floor drains shall be
flanged to provide a water-tight joint in the floor.

P2709.2 Lining required. The adjoining walls and floor
framing enclosing on-site built-up shower receptors shall be
lined with one of the following materials:

1. Sheet lead.

2. Sheet copper.

3. Plastic liner material that complies with ASTM D 4068
or ASTM D 4551.

4. Hot mopping in accordance with Section P2709.2.3.

5. Sheet-applied load-bearing, bonded waterproof mem-
branes that comply with ANSI A118.10.

The lining material shall extend not less than 2 inches (51
mm) beyond or around the rough jambs and not less than 2
inches (51 mm) above finished thresholds. Sheet-applied load
bearing, bonded waterproof membranes shall be applied in
accordance with the manufacturer’s instructions.

P2709.2.1 PVC sheets. Plasticized polyvinyl chloride (PVC)
sheet shall meet the requirements of ASTM D 4551. Sheets
shall be joined by solvent welding in accordance with the
manufacturer’s instructions.

P2709.2.2 Chlorinated polyethylene (CPE) sheets. Non-
plasticized chlorinated polyethylene sheet shall meet the
requirements of ASTM D 4068. The liner shall be joined
in accordance with the manufacturer’s instructions.

P2709.2.3 Hot-mopping. Shower receptors lined by hot
mopping shall be built-up with not less than three layers of
standard grade Type 15 asphalt-impregnated roofing felt.
The bottom layer shall be fitted to the formed subbase and
each succeeding layer thoroughly hot-mopped to that
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below. Corners shall be carefully fitted and shall be made
strong and water tight by folding or lapping, and each cor-
ner 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 tensile strength of not less than 50 pounds per
inch (893 kg/m) in either direction.

P2709.2.4 Liquid-type, trowel-applied, load-bearing,
bonded waterproof materials. Liquid-type, trowel-
applied, load-bearing, bonded waterproof materials shall
meet the requirements of ANSI A118.10 and shall be
applied in accordance with the manufacturer’s instructions.

P2709.3 Installation. Lining materials shall be sloped one-
fourth unit vertical in 12 units horizontal (2-percent slope) to
weep holes in the subdrain by means of a smooth, solidly
formed subbase, 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 any
point less than 1 inch (25.4 mm) above the finished threshold.

P2709.3.1 Materials. Lead and copper linings shall be
insulated from conducting substances other than the con-
necting drain by 15-pound (6.80 kg) asphalt felt or its
equivalent. Sheet lead liners shall weigh not less than 4
pounds per square foot (19.5 kg/m2). Sheet copper liners
shall weigh not less than 12 ounces per square foot (3.7
kg/m2). Joints in lead and copper pans or liners shall be
burned or silver brazed, respectively. Joints in plastic liner
materials shall be joined in accordance with the manufac-
turer’s instructions.

P2709.4 Receptor drains. An approved flanged drain shall
be installed with shower subpans or linings. The flange shall
be placed flush with the subbase and be equipped with a
clamping ring or other device to make a water-tight connec-
tion between the lining and the drain. The flange shall have
weep holes into the drain.

SECTION P2710
SHOWER WALLS

P2710.1 Bathtub and shower spaces. Walls in shower com-
partments and walls above bathtubs that have a wall-mounted
showerhead shall be finished in accordance with Section
R307.2.

SECTION P2711
LAVATORIES

P2711.1 Approval. Lavatories shall conform to ASME
A112.19.1/CSA B45.2, ASME A112.19.2/CSA B45.1,
ASME A112.19.3/CSA B45.4 or CSA B45.5/IAPMO Z124.

P2711.2 Cultured marble lavatories. Cultured marble van-
ity tops with an integral lavatory shall conform to CSA
B45.5/IAPMO Z124.

P2711.3 Lavatory waste outlets. Lavatories shall have
waste outlets not less than 11/4 inch (32 mm) in diameter. A
strainer, pop-up stopper, crossbar or other device shall be
provided to restrict the clear opening of the waste outlet.

P2711.4 Movable lavatory systems. Movable lavatory sys-
tems shall comply with ASME A112.19.12.

SECTION P2712
WATER CLOSETS

P2712.1 Approval. Water closets shall conform to the water
consumption requirements of Section P2903.2 and shall con-
form to ASME A112.19.2/CSA B45.1, ASME A112.19.3/
CSA B45.4 or CSA B45.5/IAPMO Z124. Water closets shall
conform to the hydraulic performance requirements of ASME
A112.19.2/CSA B45.1. Water closet tanks shall conform to
ASME A112.19.2/CSA B45.1, ASME A112.19.3/CSA B45.4
or CSA B45.5/IAPMO Z124. Water closets that have an invis-
ible seal and unventilated space or walls that are not thor-
oughly washed at each discharge shall be prohibited. Water
closets that allow backflow of the contents of the bowl into the
flush tank shall be prohibited. Water closets equipped with a
dual flushing device shall comply with ASME A112.19.14.

P2712.2 Flushing devices required. Water closets shall be
provided with a flush tank, flushometer tank or flushometer
valve designed and installed to supply water in sufficient
quantity and flow to flush the contents of the fixture, to
cleanse the fixture and refill the fixture trap in accordance
with ASME A112.19.2/CSA B45.1.

P2712.3 Water supply for flushing devices. An adequate
quantity of water shall be provided to flush and clean the fix-
ture served. The water supply to flushing devices 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 when the tank is filled to operational capacity. Provision
shall be made to automatically supply water to the fixture so
as to refill the trap after each flushing.

P2712.4 Flush valves in flush tanks. Flush valve seats in
tanks for flushing water closets shall be not less than 1 inch
(25 mm) above the flood-level rim of the bowl connected
thereto, except an approved water closet and flush tank com-
bination designed so that when the tank is flushed and the fix-
ture is clogged or partially clogged, the flush valve will close
tightly so that water will not spill continuously over the rim
of the bowl or backflow from the bowl to the tank.

P2712.5 Overflows in flush tanks. Flush tanks shall be pro-
vided with overflows discharging to the water closet con-
nected thereto and such overflow shall be of sufficient size to
prevent flooding the tank at the maximum rate at which the
tanks are supplied with water according to the manufacturer’s
design conditions.

P2712.6 Access. Parts in a flush tank shall be accessible for
repair and replacement.

P2712.7 Water closet seats. Water closets shall be equipped
with seats of smooth, nonabsorbent material and shall be
properly sized for the water closet bowl type.

P2712.8 Flush tank lining. Sheet copper used for flush tank
linings shall have a weight of not less than 10 ounces per
square foot (3 kg/m2).
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P2712.9 Electro-hydraulic water closets. Electro-hydraulic
water closets shall conform to ASME A112.19.2/CSA B45.1.

SECTION P2713
BATHTUBS

P2713.1 Bathtub waste outlets and overflows.  Bathtubs
shall be equipped with a waste outlet and an overflow outlet. 
The outlets shall be connected to waste tubing or piping not
less than 11/2 inches (38 mm) in diameter. The waste outlet
shall be equipped with a water-tight stopper.

P2713.2 Bathtub enclosures. Doors within a bathtub enclo-
sure shall conform to ASME A112.19.15.

P2713.3 Bathtub and whirlpool bathtub valves. Hot water
supplied to bathtubs and whirlpool bathtubs shall be limited
to a temperature of not greater than 120°F (49°C) by a water-
temperature limiting device that conforms to ASSE 1070 or
CSA B125.3, except where such protection is otherwise pro-
vided by a combination tub/shower valve in accordance with
Section P2708.4.

SECTION P2714
SINKS

P2714.1 Sink waste outlets. Sinks shall be provided with
waste outlets not less than 11/2 inches (38 mm) in diameter. A
strainer, crossbar or other device shall be provided to restrict
the clear opening of the waste outlet.

P2714.2 Movable sink systems. Movable sink systems shall
comply with ASME A112.19.12.

SECTION P2715
LAUNDRY TUBS

P2715.1 Laundry tub waste outlet. Each compartment of a
laundry tub shall be provided with a waste outlet not less than
11/2 inches (38 mm) in diameter. A strainer or crossbar shall
restrict the clear opening of the waste outlet.

SECTION P2716
FOOD-WASTE DISPOSER

P2716.1 Food-waste disposer waste outlets. Food-waste
disposers shall be connected to a drain of not less than 11/2
inches (38 mm) in diameter.

P2716.2 Water supply required. A sink equipped with a
food-waste disposer shall be provided with a faucet.

SECTION P2717
DISHWASHING MACHINES

P2717.1 Protection of water supply. The water supply to a
dishwasher shall be protected against backflow by an air gap
complying with ASME A112.1.3 or A112.1.2 that is installed
integrally within the machine or a backflow preventer in
accordance with Section P2902.

P2717.2 Sink and dishwasher. The combined discharge
from a dishwasher and a one- or two-compartment sink, with

or without a food-waste disposer, shall be served by a trap of
not less than 11/2 inches (38 mm) in outside diameter. The
dishwasher discharge pipe or tubing shall rise to the under-
side of the counter and be fastened or otherwise held in that
position before connecting to the head of the food-waste dis-
poser or to a wye fitting in the sink tailpiece. 

SECTION P2718
CLOTHES WASHING MACHINE

P2718.1 Waste connection. The discharge from a clothes
washing machine shall be through an air break.

SECTION P2719
FLOOR DRAINS

P2719.1 Floor drains. Floor drains shall have waste outlets
not less than 2 inches (51 mm) in diameter and a removable
strainer. Floor drains shall be constructed so that the drain can
be cleaned. Access shall be provided to the drain inlet. Floor
drains shall not be located under or have their access
restricted by permanently installed appliances.

SECTION P2720
WHIRLPOOL BATHTUBS

P2720.1 Access to pump. Access shall be provided to circu-
lation pumps in accordance with the fixture or pump manu-
facturer's installation instructions. Where the manufacturer’s
instructions do not specify the location and minimum size of
field-fabricated access openings, an opening of not less than
12-inches by 12-inches (305 mm by 305 mm) shall be
installed for access to the circulation pump. Where pumps are
located more than 2 feet (610 mm) from the access opening,
an opening of not less than 18 inches by 18 inches (457 mm
by 457 mm) shall be installed. A door or panel shall be per-
mitted to close the opening. The access opening shall be
unobstructed and be of the size necessary to permit the
removal and replacement of the circulation pump.

P2720.2 Piping drainage. The circulation pump shall be
accessibly located above the crown weir of the trap. The
pump drain line shall be properly graded to ensure minimum
water retention in the volute after fixture use. The circulation
piping shall be installed to be self-draining.

P2720.3 Leak testing. Leak testing and pump operation shall
be performed in accordance with the manufacturer’s instruc-
tions.

P2720.4 Manufacturer’s instructions. The product shall be
installed in accordance with the manufacturer’s instructions.

SECTION P2721
BIDET INSTALLATIONS

P2721.1 Water supply. The bidet shall be equipped with
either an air-gap-type or vacuum-breaker-type fixture supply
fitting.

P2721.2 Bidet water temperature. The discharge water
temperature from a bidet fitting shall be limited to not greater

�
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than 110°F (43°C) by a water-temperature-limiting device
conforming to ASSE 1070 or CSA B125.3. 

SECTION P2722
FIXTURE FITTING

P2722.1 General. Fixture supply valves and faucets shall
comply with ASME A112.18.1/CSA B125.1 as indicated in
Table P2701.1. Faucets and fixture fittings that supply drink-
ing water for human ingestion shall conform to the require-
ments of NSF 61, Section 9. Flexible water connectors shall
conform to the requirements of Section P2905.7.

P2722.2 Hot water. Fixture fittings supplied with both hot
and cold water shall be installed and adjusted so that the left-
hand side of the water temperature control represents the flow
of hot water when facing the outlet.

Exception: Shower and tub/shower mixing valves con-
forming to ASSE 1016/ASME A112.1016/CSA B125.16,
where the water temperature control corresponds to the
markings on the device.

P2722.3 Hose-connected outlets. Faucets and fixture fittings
with hose-connected outlets shall conform to ASME
A112.18.3 or ASME A112.18.1/CSA B125.1.

P2722.4 Individual pressure-balancing in-line valves for
individual fixture fittings. Individual pressure-balancing in-
line valves for individual fixture fittings shall comply with
ASSE 1066. Such valves shall be installed in an accessible
location and shall not be used as a substitute for the balanced
pressure, thermostatic or combination shower valves required
in Section P2708.3.

P2722.5 Water closet personal hygiene devices. Personal
hygiene devices integral to water closets or water closet seats
shall conform to ASME A112.4.2.

SECTION P2723
MACERATING TOILET SYSTEMS

P2723.1 General. Macerating toilet systems shall be
installed in accordance with manufacturer’s instructions.

P2723.2 Drain. The size of the drain from the macerating toi-
let system shall be not less than 3/4 inch (19 mm) in diameter.

SECTION P2724
SPECIALTY TEMPERATURE CONTROL DEVICES 

AND VALVES

P2724.1 Temperature-actuated mixing valves. Tempera-
ture-actuated mixing valves, which are installed to reduce
water temperatures to defined limits, shall comply with ASSE
1017. Such valves shall be installed at the hot water source.

P2724.2 Temperature-actuated, flow-reduction devices for
individual fixtures. Temperature-actuated, flow-reduction
devices, where installed for individual fixture fittings, shall
conform to ASSE 1062. Such valves shall not be used as a sub-
stitute for the balanced pressure, thermostatic or combination
shower valves required for showers in Section P2708.3.

SECTION P2725
NONLIQUID SATURATED TREATMENT SYSTEMS

P2725.1 General. Materials, design, construction and perfor-
mance of nonliquid saturated treatment systems shall comply
with NSF 41.
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CHAPTER 28 

WATER HEATERS

User note: Code change proposals to this chapter will be considered by the IRC – Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page iv.

SECTION P2801
GENERAL

P2801.1 Required. Hot water shall be supplied to plumbing
fixtures and plumbing appliances intended for bathing, wash-
ing or culinary purposes.

P2801.2 Drain valves. Drain valves for emptying shall be
installed at the bottom of each tank-type water heater and hot
water storage tank. The drain valve inlet shall be not less than
3/4-inch (19.1 mm) nominal iron pipe size and the outlet shall
be provided with a male hose thread.

P2801.3 Installation. Water heaters shall be installed in
accordance with this chapter and Chapters 20 and 24.

P2801.4 Location. Water heaters and storage tanks shall be
installed in accordance with Section M1305 and shall be
located and connected to provide access for observation,
maintenance, servicing and replacement.

P2801.5 Prohibited locations. Water heaters shall be located
in accordance with Chapter 20.

P2801.6 Required pan. Where a storage tank-type water
heater or a hot water storage tank is installed in a location
where water leakage from the tank will cause damage, the tank
shall be installed in a pan constructed of one of the following: 

1. Galvanized steel or aluminum of not less than 0.0236
inch (0.6010 mm) in thickness.

2. Plastic not less than 0.036 inch (0.9 mm) in thickness.

3. Other approved materials. 

A plastic pan shall not be installed beneath a gas-fired water
heater.

P2801.6.1 Pan size and drain. The pan shall be not less
than 11/2 inches (38 mm) deep and shall be of sufficient
size and shape to receive dripping or condensate from the
tank or water heater. The pan shall be drained by an indi-
rect waste pipe of not less than 3/4 inch (19 mm) diameter.
Piping for safety pan drains shall be of those materials
indicated in Table P2906.5. Where a pan drain was not
previously installed, a pan drain shall not be required for a
replacement water heater installation.

P2801.6.2 Pan drain termination. The pan drain shall
extend full-size and terminate over a suitably located indi-
rect waste receptor or shall extend to the exterior of the
building and terminate not less than 6 inches (152 mm)
and not more than 24 inches (610 mm) above the adjacent
ground surface.

P2801.7 Water heaters installed in garages. Water heaters
having an ignition source shall be elevated such that the
source of ignition is not less than 18 inches (457 mm) above
the garage floor.

Exception: Elevation of the ignition source is not required
for appliances that are listed as flammable vapor ignition-
resistant.

P2801.8 Water heater seismic bracing. In Seismic Design
Categories D0, D1 and D2 and townhouses in Seismic Design
Category C, water heaters shall be anchored or strapped in the
upper one-third and in the lower one-third of the appliance to
resist a horizontal force equal to one-third of the operating
weight of the water heater, acting in any horizontal direction,
or in accordance with the appliance manufacturer’s recom-
mendations.

SECTION P2802
SOLAR WATER HEATING SYSTEMS

P2802.1 Water temperature control. Where heated water is
discharged from a solar thermal system to a hot water distri-
bution system, a thermostatic mixing valve complying with
ASSE 1017 shall be installed to temper the water to a tem-
perature of not greater than 140°F (60°C). Solar thermal sys-
tems supplying hot water for both space heating and domestic
uses shall comply with Section P2803.2. A temperature-indi-
cating device shall be installed to indicate the temperature of
the water discharged from the outlet of the mixing valve. The
thermostatic mixing valve required by this section shall not
be a substitute for water temperature limiting devices
required by Chapter 27 for specific fixtures.

P2802.2 Isolation valves. Isolation valves in accordance
with P2903.9.2 shall be provided on the cold water feed to the
water heater. Isolation valves and associated piping shall be
provided to bypass solar storage tanks where the system con-
tains multiple storage tanks.

SECTION P2803
WATER HEATERS USED FOR SPACE HEATING

P2803.1 Protection of potable water. Piping and compo-
nents connected to a water heater for space heating applica-
tions shall be suitable for use with potable water in
accordance with Chapter 29. Water heaters that will be used
to supply potable water shall not be connected to a heating
system or components previously used with nonpotable-
water heating appliances. Chemicals for boiler treatment
shall not be introduced into the water heater.

P2803.2 Temperature control. Where a combination water
heater-space heating system requires water for space heating
at temperatures exceeding 140°F (60°C), a master thermo-
static mixing valve complying with ASSE 1017 shall be
installed to temper the water to a temperature of not greater
than 140°F (60°C) for domestic uses.

https://www.normsplash.com/ICC/913182358/ICC-IRC?src=spdf


WATER HEATERS

604 2015 INTERNATIONAL RESIDENTIAL CODE®

SECTION P2804
RELIEF VALVES

P2804.1 Relief valves required. Appliances and equipment
used for heating water or storing hot water shall be protected by
one of the following:

1. A separate pressure-relief valve and a separate tem-
perature-relief valve.

2. A combination pressure-and-temperature relief valve.

P2804.2 Rating. Relief valves shall have a minimum rated
capacity for the equipment served and shall conform to ANSI
Z21.22.

P2804.3 Pressure-relief valves. Pressure-relief valves shall
have a relief rating adequate to meet the pressure conditions
for the appliances or equipment protected. In tanks, they shall
be installed directly into a tank tapping or in a water line
close to the tank. They shall be set to open at not less than 25
psi (172 kPa) above the system pressure and not greater than
150 psi (1034 kPa). The relief-valve setting shall not exceed
the rated working pressure of the tank.

P2804.4 Temperature-relief valves. Temperature-relief
valves shall have a relief rating compatible with the tempera-
ture conditions of the appliances or equipment protected. The
valves shall be installed such that the temperature-sensing
element monitors the water within the top 6 inches (152 mm)
of the tank. The valve shall be set to open at a temperature of
not greater than 210°F (99°C).

P2804.5 Combination pressure-and-temperature relief
valves. Combination pressure and temperature-relief valves
shall comply with the requirements for separate pressure- and
temperature-relief valves.

P2804.6 Installation of relief valves. A check or shutoff
valve shall not be installed in any of the following locations:

1. Between a relief valve and the termination point of the
relief valve discharge pipe.

2. Between a relief valve and a tank.

3. Between a relief valve and heating appliances or equip-
ment.

P2804.6.1 Requirements for discharge pipe. The dis-
charge piping serving a pressure-relief valve, temperature-
relief valve or combination valve shall:

1. Not be directly connected to the drainage system.

2. Discharge through an air gap located in the same
room as the water heater.

3. Not be smaller than the diameter of the outlet of
the valve served and shall discharge full size to the
air gap.

4. Serve a single relief device and shall not connect
to piping serving any other relief device or equip-
ment.

5. Discharge to the floor, to the pan serving the water
heater or storage tank, to a waste receptor or to the
outdoors.

6. Discharge in a manner that does not cause per-
sonal injury or structural damage.

7. Discharge to a termination point that is readily
observable by the building occupants.

8. Not be trapped.

9. Be installed to flow by gravity.

10. Terminate not more than 6 inches (152 mm) and
not less than two times the discharge pipe diameter
above the floor or waste receptor flood level rim.

11. Not have a threaded connection at the end of the
piping.

12. Not have valves or tee fittings.

13. Be constructed of those materials indicated in Sec-
tion P2906.5 or materials tested, rated and
approved for such use in accordance with ASME
A112.4.1.

14. Be one nominal size larger than the size of the
relief-valve outlet, where the relief-valve dis-
charge piping is constructed of PEX or PE-RT tub-
ing. The outlet end of such tubing shall be fastened
in place.

P2804.7 Vacuum-relief valve. Bottom fed tank-type water
heaters and bottom fed tanks connected to water heaters shall
have a vacuum-relief valve installed that complies with ANSI
Z21.22.
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CHAPTER 29

WATER SUPPLY AND DISTRIBUTION

User note: Code change proposals to this chapter will be considered by the IRC – Plumbing and Mechanical Code 
Development Committee during the 2015 (Group A) Code Development Cycle. See explanation on page iv.

SECTION P2901
GENERAL

P2901.1 Potable water required. Potable water shall be sup-
plied to plumbing fixtures and plumbing appliances except
where treated rainwater, treated gray water or municipal
reclaimed water is supplied to water closets, urinals and trap
primers. The requirements of this section shall not be con-
strued to require signage for water closets and urinals.

P2901.2 Identification of nonpotable water systems. Where
nonpotable water systems are installed, the piping conveying
the nonpotable water shall be identified either by color mark-
ing, metal tags or tape in accordance with Sections P2901.2.1
through P2901.2.2.3. 

P2901.2.1 Signage required. Nonpotable water outlets
such as hose connections, open-ended pipes and faucets
shall be identified with signage that reads as follows: “Non-
potable water is utilized for [application name]. CAUTION:
NONPOTABLE WATER. DO NOT DRINK.” The words
shall be legibly and indelibly printed on a tag or sign con-
structed of corrosion-resistant water-proof material or shall
be indelibly printed on the fixture. The letters of the words
shall be not less than 0.5 inches (12.7 mm) in height and in
colors in contrast to the background on which they are

applied. In addition to the required wordage, the pictograph
shown in Figure P2901.2.1 shall appear on the required sig-
nage.

P2901.2.2 Distribution pipe labeling and marking. Non-
potable distribution piping shall be purple in color and shall
be embossed or integrally stamped or marked with the
words: “CAUTION: NONPOTABLE WATER— DO NOT
DRINK” or the piping shall be installed with a purple iden-
tification tape or wrap. Pipe identification shall include the
contents of the piping system and an arrow indicating the
direction of flow. Hazardous piping systems shall contain
information addressing the nature of the hazard. Pipe identi-
fication shall be repeated at intervals not exceeding 25 feet
(7620 mm) and at each point where the piping passes through
a wall, floor or roof. Lettering shall be readily observable
within the room or space where the piping is located. 

P2901.2.2.1 Color. The color of the pipe identification
shall be discernable and consistent throughout the
building. The color purple shall be used to identify
reclaimed, rain and gray water distribution systems.

P2901.2.2.2 Lettering size. The size of the background
color field and lettering shall comply with Table
P2901.2.2.2.

P2901.2.2.3 Identification Tape. Where used, identifi-
cation tape shall be not less than 3 inches (76 mm) wide
and have white or black lettering on a purple field stating
“CAUTION: NONPOTABLE WATER—DO NOT
DRINK.” Identification tape shall be installed on top of
nonpotable rainwater distribution pipes and fastened not
greater than every 10 feet (3048 mm) to each pipe length,
and run continuously the entire length of the pipe.

SECTION P2902
PROTECTION OF POTABLE WATER SUPPLY

P2902.1 General. A potable water supply system shall be
designed and installed as to prevent contamination from non-
potable liquids, solids or gases being introduced into the pota-
ble water supply. Connections shall not be made to a potable

TABLE P2901.2.2.2
SIZE OF PIPE IDENTIFICATION

For SI: 1 inch = 25.4 mm.

PIPE DIAMETER
(inches)

LENGTH OF BACKGROUND COLOR FIELD
(inches)

SIZE OF LETTERS
(inches)

3/4 to 11/4 8 0.5

11/2 to 2 8 0.75

21/2 to 6 12 1.25

8 to 10 2 2.5

over 10 32 3.5

FIGURE P2901.2.1
PICTOGRAPH—DO NOT DRINK
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water supply in a manner that could contaminate the water
supply or provide a cross-connection between the supply and
a source of contamination except where approved backflow
prevention assemblies, backflow prevention devices or other
means or methods are installed to protect the potable water
supply. Cross-connections between an individual water sup-
ply and a potable public water supply shall be prohibited.

P2902.2 Plumbing fixtures. The supply lines and fittings for
every plumbing fixture shall be installed so as to prevent back-
flow. Plumbing fixture fittings shall provide backflow protec-
tion in accordance with ASME A112.18.1/CSA B125.1.

P2902.3 Backflow protection. A means of protection against
backflow shall be provided in accordance with Sections
P2902.3.1 through P2902.3.6. Backflow prevention applica-

tions shall conform to Table P2902.3, except as specifically
stated in Sections P2902.4 through P2902.5.5.

P2902.3.1 Air gaps. Air gaps shall comply with ASME
A112.1.2 and air gap fittings shall comply with ASME
A112.1.3. An air gap shall be measured vertically from the
lowest end of a water outlet to the flood level rim of the fix-
ture or receptor into which the water outlets discharges to
the floor. The required air gap shall be not less than twice
the diameter of the effective opening of the outlet and not
less than the values specified in Table P2902.3.1. 

P2902.3.2 Atmospheric-type vacuum breakers. Atmo-
spheric-type vacuum breakers shall conform to ASSE
1001 or CSA B64.1.1. Hose-connection vacuum breakers
shall conform to ASSE 1011, ASSE 1019, ASSE 1035,

TABLE P2902.3
APPLICATION FOR BACKFLOW PREVENTERS

For SI: 1 inch = 25.4 mm.

a. Low hazard—See Pollution (Section R202). High hazard—See Contamination (Section R202).

b. See Backpressure (Section R202). See Backpressure, Low Head (Section R202). See Backsiphonage (Section R202). 

DEVICE DEGREE OF HAZARDa APPLICATIONb APPLICABLE 
STANDARDS

Backflow Prevention Assemblies

Double check backflow prevention assembly and 
double check fire protection backflow prevention 
assembly 

Low hazard
Backpressure or backsiphonage
Sizes 3/8 – 16 

ASSE 1015, AWWA C510,
CSA B64.5, CSA B64.5.1 

Double check detector fire protection backflow 
prevention assemblies 

Low hazard
Backpressure or backsiphonage
Sizes 2 – 16 ASSE 1048 

Pressure vacuum breaker assembly High or low hazard
Backsiphonage only Sizes 1/2 – 
2 ASSE 1020, CSA B64.1.2 

Reduced pressure principle backflow prevention 
assembly and reduced pressure principle fire pro-
tection backflow prevention assembly

High or low hazard
Backpressure or backsiphonage
Sizes 3/8 – 16 

ASSE 1013, AWWA C511,
CSA B64.4, CSA B64.4.1 

Reduced pressure detector fire protection back-
flow prevention assemblies 

High or low hazard
Backsiphonage or backpressure
(Fire sprinkler systems) 

ASSE 1047 

Spill-resistant vacuum breaker High or low hazard 
Backsiphonage only Sizes 1/4 – 
2 ASSE 1056, CSA B64.1.3

Backflow Preventer Plumbing Devices

Antisiphon-type fill valves for gravity water closet 
flush tanks

High hazard Backsiphonage only ASSE 1002, CSA B125.3

Backflow preventer with intermediate atmo-
spheric vents

Low hazard
Backpressure or backsiphonage  
Sizes 1/4" – 3/8

ASSE 1012, CSA B64.3

Dual-check-valve-type backflow preventers Low hazard
Backpressure or backsiphonage
Sizes 1/4 – 1 ASSE 1024, CSA B64.6 

Hose-connection backflow preventer High or low hazard
Low head backpressure, rated 
working pressure backpressure or 
backsiphonage Sizes 1/2 – 1 

ASSE 1052, CSA B64.2.1.1

Hose-connection vacuum breaker High or low hazard
Low head backpressure or backsi-
phonage Sizes 1/2, 

3/4, 1 
ASSE 1011, CSA B64.2, 
B64.2.1

Laboratory faucet backflow preventer High or low hazard
Low head backpressure and back-
siphonage 

ASSE 1035, CSA B64.7 

Pipe-applied atmospheric-type vacuum breaker High or low hazard
Backsiphonage only Sizes 1/4 – 
4 ASSE 1001, CSA B64.1.1 

Vacuum breaker wall hydrants, frost-resistant, 
automatic-draining type 

High or low hazard
Low head backpressure or backsi-
phonage Sizes 3/4 – 1 ASSE 1019, CSA B64.2.2 

Other Means Or Methods

Air gap High or low hazard Backsiphonage only ASME A112.1.2 

Air gap fittings for use with plumbing fixtures, 
appliances and appurtenances 

High or low hazard Backsiphonage or backpressure ASME A112.1.3 
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ASSE 1052, CSA B64.2, CSA B64.2.1, CSA B64.2.1.1,
CSA B64.2.2 or CSA B64.7. Both types of vacuum break-
ers shall be installed with the outlet continuously open to
the atmosphere. The critical level of the atmospheric vac-
uum breaker shall be set at not less than 6 inches (152
mm) above the highest elevation of downstream piping
and the flood level rim of the fixture or device.

P2902.3.3 Backflow preventer with intermediate atmo-
spheric vent. Backflow preventers with intermediate
atmospheric vents shall conform to ASSE 1012 or CSA
B64.3. These devices shall be permitted to be installed
where subject to continuous pressure conditions. These
devices shall be prohibited as a means of protection where
any hazardous chemical additives are introduced down-
stream of the device. The relief opening shall discharge by
air gap and shall be prevented from being submerged.

P2902.3.4 Pressure vacuum breaker assemblies. Pres-
sure vacuum breaker assemblies shall conform to ASSE
1020 or CSA B64.1.2. Spill-resistant vacuum breaker
assemblies shall comply with ASSE 1056. These assem-
blies are designed for installation under continuous pres-
sure conditions where the critical level is installed at the
required height. The critical level of a pressure vacuum
breaker and a spill-resistant vacuum breaker assembly
shall be set at not less than 12 inches (304 mm) above the
highest elevation of downstream piping and the flood level
rim of the fixture or device. Pressure vacuum breaker
assemblies shall not be installed in locations where spill-
age could cause damage to the structure. 

P2902.3.5 Reduced pressure principle backflow pre-
vention assemblies. Reduced pressure principle backflow
prevention assemblies and reduced pressure principle fire
protection backflow prevention assemblies shall  conform
to ASSE 1013, AWWA C511, CSA B64.4 or CSA
B64.4.1. Reduced pressure detector fire protection back-
flow prevention assemblies shall conform to ASSE 1047. 
These devices shall be permitted to be installed where sub-
ject to continuous pressure conditions. The relief opening
shall discharge by air gap and shall be prevented from
being submerged.

P2902.3.6 Double check backflow prevention assem-
blies. Double check backflow prevention assemblies shall
conform to ASSE 1015, CSA B64.5, CSA B64.5.1 or
AWWA C510. Double check detector fire protection
backflow prevention assemblies shall conform to ASSE
1048. These assemblies shall be capable of operating
under continuous pressure conditions.

P2902.3.7 Dual check backflow preventer. Dual check
backflow preventers shall conform with ASSE 1024 or
CSA B64.6.

P2902.4 Protection of potable water outlets. Potable water
openings and outlets shall be protected by an air gap, a
reduced pressure principle backflow prevention assembly, an
atmospheric vent, an atmospheric-type vacuum breaker, a
pressure-type vacuum breaker assembly or a hose connection
backflow preventer.

P2902.4.1 Fill valves. Flush tanks shall be equipped with
an antisiphon fill valve conforming to ASSE 1002 or CSA
B125.3. The critical level of the fill valve shall be located
not less than 1 inch (25 mm) above the top of the flush
tank overflow pipe.

P2902.4.2 Deck-mounted and integral vacuum break-
ers. Approved deck-mounted or equipment-mounted vac-
uum breakers and faucets with integral atmospheric
vacuum breakers or spill–resistant vacuum breaker assem-
blies shall be installed in accordance with the manufac-
turer’s instructions and the requirements for labeling. The
critical level of the breakers and assemblies shall be
located at not less than 1 inch (25 mm) above the flood
level rim.

P2902.4.3 Hose connection. Sillcocks, hose bibbs, wall
hydrants and other openings with a hose connection shall
be protected by an atmospheric-type or pressure-type vac-
uum breaker, a pressure vacuum breaker assembly or a
permanently attached hose connection vacuum breaker.

Exceptions:

1. This section shall not apply to water heater and
boiler drain valves that are provided with hose
connection threads and that are intended only for
tank or vessel draining.

**

TABLE P2902.3.1
MINIMUM AIR GAPS

For SI: 1 inch = 25.4 mm.

a. Applicable where walls or obstructions are spaced from the nearest inside edge of the spout opening a distance greater than three times the diameter of the

effective opening for a single wall, or a distance greater than four times the diameter of the effective opening for two intersecting walls. 

FIXTURE

MINIMUM AIR GAP

Away from a walla

(inches)
Close to a wall 

(inches)

Effective openings greater than 1 inch 
Two times the diameter of the 

effective opening
Three times the diameter of the 

effective opening

Lavatories and other fixtures with effective opening not 
greater than 1/2 inch in diameter 

1 1.5

Over-rim bath fillers and other fixtures with effective 
openings not greater than 1 inch in diameter 

2 3

Sink, laundry trays, gooseneck back faucets and other fix-
tures with effective openings not greater than 3/4 inch in 
diameter 

1.5 2.5
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2. This section shall not apply to water supply
valves intended for connection of clothes wash-
ing machines where backflow prevention is oth-
erwise provided or is integral with the machine.

P2902.5 Protection of potable water connections. Connec-
tions to the potable water shall conform to Sections
P2902.5.1 through P2902.5.5.

P2902.5.1 Connections to boilers. Where chemicals will
not be introduced into a boiler, the potable water supply to
the boiler shall be protected from the boiler by a backflow
preventer with an intermediate atmospheric vent comply-
ing with ASSE 1012 or CSA B64.3. Where chemicals will
be introduced into a boiler, the potable water supply to the
boiler shall be protected from the boiler by an air gap or a
reduced pressure principle backflow prevention assembly
complying with ASSE 1013, CSA B64.4 or AWWA
C511.

P2902.5.2 Heat exchangers. Heat exchangers using an
essentially toxic transfer fluid shall be separated from the
potable water by double-wall construction. An air gap open
to the atmosphere shall be provided between the two walls.
Single-wall construction heat exchangers shall be used only
where an essentially nontoxic transfer fluid is utilized.

P2902.5.3 Lawn irrigation systems. The potable water
supply to lawn irrigation systems shall be protected against
backflow by an atmospheric vacuum breaker, a pressure
vacuum breaker assembly or a reduced pressure principle
backflow prevention assembly. Valves shall not be installed
downstream from an atmospheric vacuum breaker. Where
chemicals are introduced into the system, the potable water
supply shall be protected against backflow by a reduced
pressure principle backflow prevention assembly.

P2902.5.4 Connections to automatic fire sprinkler sys-
tems. The potable water supply to automatic fire sprinkler
systems shall be protected against backflow by a double
check backflow prevention assembly, a double check fire
protection backflow prevention assembly, a reduced pres-
sure principle backflow prevention assembly or a reduced
pressure principle fire protection backflow prevention
assembly.

Exception: Where systems are installed as a portion of
the water distribution system in accordance with the
requirements of this code and are not provided with a
fire department connection, backflow protection for the
water supply system shall not be required. 

P2902.5.4.1 Additives or nonpotable source. Where
systems contain chemical additives or antifreeze, or
where systems are connected to a nonpotable secondary
water supply, the potable water supply shall be pro-
tected against backflow by a reduced pressure principle
backflow prevention assembly or a reduced pressure
principle fire protection backflow prevention assembly.
Where chemical additives or antifreeze is added to only
a portion of an automatic fire sprinkler or standpipe
system, the reduced pressure principle fire protection
backflow preventer shall be permitted to be located so
as to isolate that portion of the system. 

P2902.5.5 Solar thermal systems. Where a solar thermal
system heats potable water to supply a potable hot water
distribution or any other type of heating system, the solar
thermal system shall be in accordance with Section
P2902.5.5.1, P2902.5.5.2 or P2902.5.5.3 as applicable.

P2902.5.5.1 Indirect systems. Water supplies of any
type shall not be connected to the solar heating loop of
an indirect solar thermal hot water heating system. This
requirement shall not prohibit the presence of inlets or
outlets on the solar heating loop for the purposes of ser-
vicing the fluid in the solar heating loop. 

P2902.5.5.2 Direct systems for potable water distri-
bution systems. Where a solar thermal system directly
heats potable water for a potable water distribution sys-
tem, the pipe, fittings, valves and other components
that are in contact with the potable water in the system
shall comply with the requirements of Chapter 29. 

P2902.5.5.3 Direct systems for other than potable
water distribution systems. Where a solar thermal
system directly heats water for a system other than a
potable water distribution system, a potable water sup-
ply connected to such system shall be protected by a
backflow preventer with an intermediate atmospheric
vent complying with ASSE 1012. Where a solar ther-
mal system directly heats chemically treated water for a
system other than a potable water distribution system, a
potable water supply connected to such system shall be
protected by a reduced pressure principle backflow pre-
vention assembly complying with ASSE 1013.

P2902.6 Location of backflow preventers. Access shall be
provided to backflow preventers as specified by the manufac-
turer’s installation instructions.

P2902.6.1 Outdoor enclosures for backflow prevention
devices. Outdoor enclosures for backflow prevention
devices shall comply with ASSE 1060.

P2902.6.2 Protection of backflow preventers. Backflow
preventers shall not be located in areas subject to freezing
except where they can be removed by means of unions, or
are protected by heat, insulation or both.

P2902.6.3 Relief port piping. The termination of the pip-
ing from the relief port or air gap fitting of the backflow
preventer shall discharge to an approved indirect waste
receptor or to the outdoors where it will not cause damage
or create a nuisance.

SECTION P2903
WATER SUPPLY SYSTEM

P2903.1 Water supply system design criteria. The water
service and water distribution systems shall be designed and
pipe sizes shall be selected such that under conditions of peak
demand, the capacities at the point of outlet discharge shall
not be less than shown in Table P2903.1.

P2903.2 Maximum flow and water consumption. The
maximum water consumption flow rates and quantities for
plumbing fixtures and fixture fittings shall be in accordance
with Table P2903.2.
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P2903.3 Minimum pressure. Where the water pressure sup-
plied by the public water main or an individual water supply
system is insufficient to provide for the minimum pressures
and quantities for the plumbing fixtures in the building, the
pressure shall be increased by means of an elevated water
tank, a hydropnuematic pressure booster system or a water
pressure booster pump.

P2903.3.1 Maximum pressure. The static water pressure
shall be not greater than 80 psi (551 kPa). Where the main
pressure exceeds 80 psi (551 kPa), an approved pressure-
reducing valve conforming to ASSE 1003 or CSA B356
shall be installed on the domestic water branch main or
riser at the connection to the water service pipe.  

P2903.4 Thermal expansion control. A means for con-
trolling increased pressure caused by thermal expansion shall
be installed where required in accordance with Sections
P2903.4.1 and P2903.4.2.

P2903.4.1 Pressure-reducing valve. For water service
system sizes up to and including 2 inches (51 mm), a
device for controlling pressure shall be installed where,
because of thermal expansion, the pressure on the down-

stream side of a pressure-reducing valve exceeds the pres-
sure-reducing valve setting.

P2903.4.2 Backflow prevention device or check valve.
Where a backflow prevention device, check valve or other
device is installed on a water supply system using storage
water heating equipment such that thermal expansion
causes an increase in pressure, a device for controlling
pressure shall be installed.

P2903.5 Water hammer. The flow velocity of the water dis-
tribution system shall be controlled to reduce the possibility
of water hammer. Water-hammer arrestors shall be installed
in accordance with the manufacturer’s instructions. Water-
hammer arrestors shall conform to ASSE 1010.

P2903.6 Determining water supply fixture units. Supply
loads in the building water distribution system shall be deter-
mined by total load on the pipe being sized, in terms of water
supply fixture units (w.s.f.u.), as shown in Table P2903.6, and
gallon per minute (gpm) flow rates [see Table P2903.6(1)].
For fixtures not listed, choose a w.s.f.u. value of a fixture with
similar flow characteristics.

TABLE P2903.1
REQUIRED CAPACITIES AT POINT OF OUTLET DISCHARGE 

For SI: 1 pound per square inch = 6.895 kPa, 1 gallon per minute = 3.785 L/m.

a. Where the shower mixing valve manufacturer indicates a lower flow rating for the mixing valve, the lower value shall be applied. 

TABLE P2903.2
MAXIMUM FLOW RATES AND CONSUMPTION FOR PLUMBING FIXTURES AND FIXTURE FITTINGSb 

For SI: 1 gallon per minute = 3.785 L/m,

1 pound per square inch = 6.895 kPa.

a. A handheld shower spray shall be considered a shower head.

b. Consumption tolerances shall be determined from referenced standards.

FIXTURE SUPPLY
OUTLET SERVING

FLOW RATE (gpm) FLOW PRESSURE (psi)

Bathtub, balanced-pressure,  thermostatic or combination balanced-
pressure/thermostatic mixing valve 

4 20

Bidet, thermostatic mixing valve 2 20

Dishwasher 2.75 8

Laundry tray 4 8

Lavatory 0.8 8

Shower, balanced-pressure, thermostatic or combination balanced-
pressure/thermostatic mixing valve 

2.5a 20

Sillcock, hose bibb 5 8

Sink 1.75 8

Water closet, flushometer tank 1.6 20

Water closet, tank, close coupled 3 20

Water closet, tank, one-piece 6 20

PLUMBING FIXTURE 
OR FIXTURE FITTING

MAXIMUM FLOW RATE
OR QUANTITY

Lavatory faucet 2.2 gpm at 60 psi

Shower heada 2.5 gpm at 80 psi

Sink faucet 2.2 gpm at 60 psi

Water closet 1.6 gallons per flushing cycle
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