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to the full bore of the pipe. Pipe-joint 
compound shall be insoluble in water, 
shall be nontoxic and shall be applied 
to male threads only. 

(3) Solder fittings. Joints in copper 
water tubes shall be made by the ap-
propriate use of approved cast brass or 
wrought copper fittings, properly sol-
dered together. The surface to be sol-
dered shall be thoroughly cleaned 
bright mechanically. The joints shall 
be properly fluxed and made with a sol-
der that contains no more than 0.2 per-
cent lead. 

(4) Flared fittings. A flaring tool shall 
be used to shape the ends of flared tub-
ing to match the flare of fittings. 

(5) Plastic pipe and fittings. Plastic 
pipe and fittings shall be joined by in-
stallation methods recommended by 
the manufacturer or in accordance 
with provisions of a listed standard. 

(f) Size of water supply piping—(1) Min-
imum size. The size of water supply pip-
ing and branch lines shall not be less 
than sizes shown in the following table: 

MINIMUM SIZE TUBING AND PIPE FOR WATER 
DISTRIBUTION SYSTEMS 

Number of fixtures 

Tubing (nominal) 
Pipe iron 
pipe size 
(inches) Diameter 

(inches) 

Outer di-
ameter 
(inches) 

1 ............................... *1⁄4 3⁄8 1⁄2 
2 ............................... 3⁄8 1⁄2 1⁄2 
3 ............................... 1⁄2 5⁄8 1⁄2 
4 ............................... 1⁄2 5⁄8 1⁄2 
5 or more ................. 3⁄4 7⁄8 3⁄4 

*6 ft maximum length. 

Exceptions to table: 3⁄8 inch nominal di-
ameter or 1⁄2 inch OD minimum size for 
clothes washing or dishwashing ma-
chines, unless larger size is rec-
ommended by the fixture manufac-
turer. 1⁄2 inch nominal diameter or 5⁄8 
inch OD minimum size for flushometer 
or metering type valves unless other-
wise specified in their listing. No gal-
vanized screw piping shall be less than 
1⁄2 inch iron pipe size. 

(2) Sizing procedure. Both hot and cold 
water piping systems shall be com-
puted by the following method: 

(i) Size of branch. Start at the most 
remote outlet on any branch of the hot 
or cold water piping and progressively 
count towards the water service con-
nection, computing the total number of 
fixtures supplied along each section of 

piping. Where branches are joined to-
gether, the number of fixtures on each 
branch shall be totalled so that no fix-
ture is counted twice. Following down 
the left-hand column of the preceding 
table a corresponding number of fix-
tures will be found. The required pipe 
or tubing size is indicated in the other 
columns on the same line. 

(ii) A water heater, food waste dis-
posal unit, evaporative cooler or ice 
maker shall not be counted as a water- 
using fixture when computing pipe 
sizes. 

(g) Line valves. Valves, when installed 
in the water supply distribution sys-
tem (except those immediately con-
trolling one fixture supply) and when 
fully opened, shall have a cross-sec-
tional area of the smallest orifice or 
opening, through which the water 
flows, at least equal to the cross-sec-
tional area of the nominal size of the 
pipe in which the valve is installed. 

[40 FR 58752, Dec. 18, 1975. Redesignated at 44 
FR 20679, Apr. 6, 1979, as amended at 52 FR 
4586, Feb. 12, 1987; 53 FR 23611, June 23, 1988; 
58 FR 55014, Oct. 25, 1993] 

§ 3280.610 Drainage systems. 

(a) General. (1) Each fixture directly 
connected to the drainage system shall 
be installed with a water seal trap 
(§ 3280.606(a)). 

(2) The drainage system shall be de-
signed to provide an adequate circula-
tion of air in all piping with no danger 
of siphonage, aspiration, or forcing of 
trap seals under conditions of ordinary 
use. 

(b) Materials—(1) Pipe. Drainage pip-
ing shall be standard weight steel, 
wrought iron, brass, copper tube DWV, 
listed plastic, cast iron, or other listed 
or approved materials. 

(2) Fittings. Drainage fittings shall be 
recessed drainage pattern with smooth 
interior waterways of the same diame-
ter as the piping and shall be of a ma-
terial conforming to the type of piping 
used. Drainage fittings shall be de-
signed to provide for a 1⁄4 inch per foot 
grade in horizontal piping. 

(i) Fittings for screw pipe shall be 
cast iron, malleable iron, brass, or list-
ed plastic with standard pipe threads. 

(ii) Fittings for copper tubing shall 
be cast brass or wrought copper. 
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(iii) Socket-type fittings for plastic 
piping shall comply with listed stand-
ards. 

(iv) Brass or bronze adaptor or 
wrought copper fittings shall be used 
to join copper tubing to threaded pipe. 

(c) Drain outlets. (1) Each manufac-
tured home shall have only one drain 
outlet. 

(2) Clearance from drain outlet. The 
drain outlet shall be provided with a 
minimum clearance of 3 inches in any 
direction from all parts of the struc-
ture or appurtenances and with not 
less than 18 inches unrestricted clear-
ance directly in front of the drain out-
let. 

(3) Drain connector. The drain con-
nector shall not be smaller than the 
piping to which it is connected and 
shall be equipped with a water-tight 
cap or plug matching the drain outlet. 
The cap or plug shall be permanently 
attached to the manufactured home or 
drain outlet. 

(4) The drain outlet and drain con-
nector shall not be less than 3 inches 
inside diameter. 

(5) Preassembly of drain lines. Sec-
tion(s) of the drain system, designed to 
be located underneath the home, are 
not required to be factory installed 
when the manufacturer designs the 
system for site assembly and also pro-
vides all materials and components, in-
cluding piping, fittings, cement, sup-
ports, and instructions necessary for 
proper site installation. 

(d) Fixture connections. Drainage pip-
ing shall be provided with approved or 
listed inlet fittings for fixture connec-
tions, correctly located according to 
the size and type of fixture to be con-
nected. 

(1) Water closet connection. The drain 
connection for each water closet shall 
be 3 inches minimum inside diameter 
and shall be fitted with an iron, brass, 
or listed plastic floor flange adaptor 
ring securely screwed, soldered or oth-
erwise permanently attached to the 
drain piping, in an approved manner 
and securely fastened to the floor. 

(2) [Reserved] 
(e) Size of drainage piping—(1) Fixture 

load. Except as provided by § 3280.611(d), 
drain pipe sizes shall be determined by 
the type of fixture and the total num-
ber connected to each drain. 

(i) A 11⁄2 inch minimum diameter pip-
ing shall be required for one and not 
more than three individually vented 
fixtures. 

(ii) A 2-inch minimum diameter pip-
ing shall be required for four or more 
fixtures individually vented. 

(iii) A 3-inch minimum diameter pip-
ing shall be required for water closets. 

(f) Wet-vented drainage system. Plumb-
ing fixture traps may connect into a 
wet-vented drainage system which 
shall be designed and installed to ac-
commodate the passage of air and 
waste in the same pipe. 

(1) Horizontal piping. All parts of a 
wet-vented drainage system, including 
the connected fixture drains, shall be 
horizontal except for wet-vented 
vertical risers which shall terminate 
with a 11⁄2 inch minimum diameter con-
tinuous vent. Where required by struc-
tural design, wet-vented drain piping 
may be offset vertically when other 
vented fixture drains or relief vents are 
connected to the drain piping at or 
below the vertical offsets. 

(2) Size. A wet-vented drain pipe shall 
be 2 inches minimum diameter and at 
least one pipe size larger than the larg-
est connected trap or fixture drain. Not 
more than three fixtures may connect 
to a 2-inch diameter wet-vented drain 
system. 

(3) Length of trap arm. Fixture traps 
shall be located within the distance 
given in § 3280.611(c)(5). Not more than 
one trap shall connect to a trap arm. 

(g) Offsets and branch fittings—(1) 
Changes in direction. Changes in direc-
tion of drainage piping shall be made 
by the appropriate use of approved or 
listed fittings, and shall be of the fol-
lowing angles: 111⁄4, 221⁄2, 45, 60, or 90 de-
grees; or other approved or listed fit-
tings or combinations of fittings with 
equivalent radius or sweep. 

(2) Horizontal to vertical. Horizontal 
drainage lines, connecting with a 
vertical pipe shall enter through 45-de-
gree ‘‘Y’’ branches, 60-degree ‘‘Y’’ 
branches, long-turn ‘‘TY’’ branches, 
sanitary ‘‘T’’ branches, or other ap-
proved or listed fittings or combination 
of fittings having equivalent sweep. 
Fittings having more than one branch 
at the same level shall not be used, un-
less the fitting is constructed so that 
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the discharge from any one branch can-
not readily enter any other branch. 
However, a double sanitary ‘‘T’’ may be 
used when the drain line is increased 
not less than two pipe sizes. 

(3) Horizontal to horizontal and vertical 
to horizontal. Horizontal drainage lines 
connecting with other horizontal 
drainage lines or vertical drainage 
lines connected with horizontal drain-
age lines shall enter through 45-degree 
‘‘Y’’ branches, long-turn ‘‘TY’’ 
branches, or other approved or listed 
fittings or combination of fittings hav-
ing equivalent sweep. 

(h) Grade of horizontal drainage piping. 
Except for fixture connections on the 
inlet side of the trap, horizontal drain-
age piping shall be run in practical 
alignment and have a uniform grade of 
not less than 1⁄4 inch per foot toward 
the manufactured home drain outlet. 
Where it is impractical, due to the 
structural features or arrangement of 
any manufactured home, to obtain a 
grade of 1⁄4 inch per foot, the pipe or 
piping may have a grade of not less 
than 1⁄8 inch per foot, when a full size 
cleanout is installed at the upper end. 

[40 FR 58752, Dec. 18, 1975. Redesignated at 44 
FR 20679, Apr. 6, 1979, as amended at 52 FR 
4586, Feb. 12, 1987; 58 FR 55015, Oct. 25, 1993] 

§ 3280.611 Vents and venting. 

(a) General. Each plumbing fixture 
trap shall be protected against siphon-
age and back pressure, and air circula-
tion shall be ensured throughout all 
parts of the drainage system by means 
of vents installed in accordance with 
the requirements of this section and as 
otherwise required by this standard. 

(b) Materials—(1) Pipe. Vent piping 
shall be standard weight steel, wrought 
iron, brass, copper tube DWV, listed 
plastic, cast iron or other approved or 
listed materials. 

(2) Fittings. Appropriate fittings shall 
be used for all changes in direction or 
size and where pipes are joined. The 
material and design of vent fittings 
shall conform to the type of piping 
used. 

(i) Fittings for screw pipe shall be 
cast iron, malleable iron, plastic, or 
brass, with standard pipe threads. 

(ii) Fittings for copper tubing shall 
be cast brass or wrought copper. 

(iii) Fittings for plastic piping shall 
be made to approved applicable stand-
ards. 

(iv) Brass adaptor fittings or wrought 
copper shall be used to join copper tub-
ing to threaded pipe. 

(v) Listed rectangular tubing may be 
used for vent piping only providing it 
has an open cross section at least equal 
to the circular vent pipe required. List-
ed transition fittings shall be used. 

(c) Size of vent piping—(1) Main vent. 
The drain piping for each toilet shall 
be vented by a 11⁄2 inch minimum di-
ameter vent or rectangular vent of 
venting cross section equivalent to or 
greater than the venting cross section 
of a 11⁄2 inch diameter vent, connected 
to the toilet drain by one of the fol-
lowing methods: 

(i) A 11⁄2 inch diameter (min.) indi-
vidual vent pipe or equivalent directly 
connected to the toilet drain within 
the distance allowed in § 3280.611(c)(5), 
for 3-inch trap arms undiminished in 
size through the roof, 

(ii) A 11⁄2 inch diameter (min.) contin-
uous vent or equivalent, indirectly con-
nected to the toilet drain piping within 
the distance allowed in § 3280.611(c)(5) 
for 3 inch trap arms through a 2-inch 
wet vented drain that carries the waste 
of not more than one fixture, or, 

(iii) Two or more vented drains when 
at least one is wet-vented, or 2-inch di-
ameter (minimum), and each drain is 
separately connected to the toilet 
drain. At least one of the drains shall 
connect within the distance allowed in 
§ 3280.611(c)(5) for 3-inch trap arms. 

(2) Vent pipe areas. Each individually 
vented fixture with a 11⁄2 inch or small-
er trap shall be provided with a vent 
pipe equivalent in area to a 11⁄4 inch 
nominal pipe size. The main vent, toi-
let vent and relief vent, and the contin-
uous vent of wet-vented systems shall 
have an area equivalent to 11⁄2 inch 
nominal pipe size. 

(3) Common vent. When two fixture 
traps located within the distance al-
lowed from their vent have their trap 
arms connected separately at the same 
level into an approved double fitting, 
an individual vent pipe may serve as a 
common vent without any increase in 
size. 

(4) Intersecting vents. Where two or 
more vent pipes are joined together, no 
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