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Foreword
This report has been prepared by a representative committee to

serve as a guide for Federal agencies that design, install, or approve
plumbing. It is the product of a careful review of existing recom
mendations, supplemented by consideration of the results of experi
mental work at this Bureau and by group discussion among the com
mittee members. The aim has been to insure adequate and healthful

plumbing at a minimum of expense. It is hoped that the report will
prove useful, not only for Federal plumbing work, but also in con
nection with efforts to bring about greater uniformity in plumbing
requircmcnts and to reduce the cost of construction, of which plumbing
forms a part.

LYMAN J. BRIGGS, D·jrector.
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ABSTRACT

A manual of recommended plumbing practice is pre
sented by a committee composed of representatives of
Federal agencies most concerned with the subject. The
committee has taken into consideration available rec

9mmendations of other bodies and results of research
performed at the National Bureau of Standards.
Part I consists of an introduction explaining the origin
of the work. Part II contains recommendations re

garding necessary sizes of piping, precautions against

pollution of water supply, permissible types of venting,
and other matters customarily covered in plumbing
codes. Part III contains information useful in apply
ing the recommendations, including illustrative inter
pretations of the specific requirements in part II. The
recommendations are presented as suitable for adoption
by Federal agencies engaged in actual plumbing work
or in passing upon plans of structures containing plumb
ing.
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PART 1. INTRODUCTION

Plumbing is a matter of interest to many
agencies of the Federal Government. Some of
these actually design plumbing systems and
supervise their installation, while others have
a responsibility in connection with loans on
houses, in allocation of funds for public housing,
and in other ways. All naturally desire that
the plumbing with which they have to deal shall
be sanitary and efficient and shall be reasonable
in cost.

In order to haye good and economical plumb
ing, it is necessary that there should be some
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agreement on the rules governing its design and
installation. Such agreement is not to be
found in local plumbing codes, which vary to
a large extent in their requirements without
apparent justificat,ion. Although some prog
ress has been madc toward greater uniformity,
there is still a marked bck of agreement even
among recommended plumbing requirements.
In view of this situation, representative,; of a
number of Government agencies, acting as a
subcommittee of the Central Housing Com
mittee, have undertaken the preparation of this
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manual. It is intended to serve as a guide in
their own work and as recommended procedure
where local codes do not govern. It is also
offerecl as a contribution to efforts toward

greater uniformity in plumbing requirements.
Particular emphasis is placed upon its usefulness
in connection with low-cost housing, where there
is special need to take advantage of all legiti
mate economies. The field of the manual,
however, is not restricted to housing, since the
same fundamental principles apply in any
structure.

In developing the manual, close attention
has been paid to previous recommendations
prepared by the Subcommittee on Plumbing of
the Department of Oommerce Building Oode
Oommittee and issued under the title" Recom
mended Minimum Requirements for Plumbing"
by the National Bureau of Standards. Similar
recommendations prepared by nongovernmental
bodies have also been consulted. The results
of research extending over a long period at the
National Bureau of Standards have been made
available to the committee, .including results of
experiments that have been completed since the
committee started its work. In addition, the
members of the committee have brought to the
work an experience with plumbing extending
over Illany years. The manual represents the
consensus of the committee and is recommended
as suitable for use throughout the Federal
Government service.

The subject matter of the manual is divided
into two parts, as follows: part II, containing
general and basic requirements concisely stated;
and part III containing ma.ny illustrated inter
pretations, specific citations of applicable ac
ceptcd standards, rules for applying exceptions
to general or basic requirements as stated in
part II, and much other information considered
valuable to the builder in complying with the
requirements and to ·the authorities in deter-

mining compliance. Part III also contains
illustrations of simple plumbing lay-outs per
missible under the requirements of part II and
applicable to low-cost housing. (See par. 1008
and figs. 16 to 20, pt. III.)

Several ilillovations or departures from the
usual form of presenting plumbing require
ments bave been made, to a few of which par
ticular attention is invited. These changes
from conventional methods of presenting mini
mum requirements apply principally to required
sizes of soil· and waste stacks and of building
drains and building sewers and to permissible
methods of venting. The changes have been
made for the purpose of permitting the engineer
to design, and the builder to install, plumbing
systems more in accord with the actual demands
of particular buildings than can be done under
tables that make no distinction for buildings of
different sizes and types other than the total
number of fixtures. The results to be expected
from applying the proposed methods, especially
in relation to large buildings, are (1) better
transportation of sewage, (2) safer and more
satisfactory operation in the long nm, and (3)
more economical construction than can be
obtained under the old methods.

The arrangement of the manual in two main
parts, one containing subject matter not likely
to need frequent revision or additions and the
other containing the subject matter likely to
lleed revision to keep abreast of current stand
ards, will facilitate revision as experience and
new developments make such revision advisable.
It is also to be expected that new data and other
information of value to the engineer or builder
will be added to part III with each revision.

Acknowledgment is made to Martin Goer!
for assistance in preparing the report, to Theo-·
dora O. Bailey for editorial review, and to E. A.
Ledwith for assistance in preparation of the
illustrations.
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PART II. RECOMMENDED MINIMUM REQUIREJVIENTS FOR PLUMBING

I

I

II

CHAPTER I. DEFINITIONS

[NOTE.-See fig. 2, pt. III, for general illustrations of
definitions]

SEC. -lOl.-DEFINITIONS.

Accepted standards.-Accepted standards are
the standards cited in this manual, or other
standards approved by the authority having
jurisdiction over plumbing. (See par. 101, pt.
III.)

Air gap.-The air gap in a water-suppl;\'- sys
tem for plumbing fixtures is the vertical dis
tance between the supply-fitting outlet (spout)
and the highest possible water level in the re
ceptor when flooded. (See fig. 5, pt. III.)

If the plane of the end of the spout is at
an angle to the surface of the water, the mean
gap is the basis for measurement.

Approved.-Approved means accepted as
satisfactory to the authority having jurisdic
tion over plumbing.

Area drain.-An area drain is a drain in
stalled to collect surface or rain water from an
open area.

Backjlow.-Backflow means the flow of water
into a water-supply system from any source ex
cept its regular one. Back siphonage is one
type of backflow.

Backjlow connection.-A backflow connection
is any arrangement whereby backflow can
occur.

Back vent.-A back vent is a branch vent in

stalled primarily for the purpose 6f protecting
fixture traps from self-siphonage.

Branch.-A branch is any paTt of a piping
system other than a main. (See l11ain.)

Branch interval.-A branch interval is a
length of soil or waste stack corresponding in
general to a story height, but in no case less
than 8 feet, within which the horizontal branches
from one floor or story of the building arc con
nfJcted to the stack.

Branch vent.-A branch vent is any vent pipe
connecting from a branch of the drainage sys
tem to the vent stack.

[6 ]

Building drain.-The building (house) drain
is that part of the lowest horizontal piping of a
building-drainage system which receives the
discharge from soil, waste, and other drainage
pipes inside the walls of the building and con
veys it to the building (house) sewer beginning
5 feet outside the inner face of the building
wall.

Building-drainage system.-The building
drainage system consists of all piping provided
for carrying waste water, sewage, or other
drainage from the building to the street sewer
or place of disposal.

Building main.-The building main is the
water-supply pipe, including fittings and acces
sories, from the water (street) main or other
source of supply to the first branch of the water
distributing system.

Building sewer.-The building (house) sewer
is that part of the horizontal piping of a building
drainage system extending from the building
drain 5 feet outside of the inner face of the
building wall to the street sewer or other place
of disposal (a cesspool, septic tank, or other
type of sewage-treatment device or devices)
and conveying the drainage of but one building
site.

Building subdrain.-A building (house) sub
drain is that portion of a drainage system which
cannot drain by gravity into the building
sewer.

Circuit vent.-A circuit vent is a group vent
extending from in front of the last fixture con
nection of a horizontal branch to the vent
stack.

Combinationfixture.-Combination fixture is
a trade term designating an integral combi
nation of one sink and one or two laundry trays
in one fixture.

Continuous-waste-and-vent.-A continuous
waste-and-vent is a vent that is a continuation
of and in a straight line with the drain to which
it connects. A continuous-waste-find-vent is
further defined by the angle the drain and vent
at the point of conncction make with the hori-

J
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zontalj for example, vertical continuous-waste
and-vent, 45° 'continuous-waste-and-vent, and 
flat (small-angle) continuous-waste-and-vent. 

Oontinuous waste.-A waste from two or more 
fixtures connected to a single trap. 

Cross-connection.--See Interconnection. 
Developed length.-The developed length of a 

pipe is its length along the center line of the 
pipe and fittings. 

Diameter.-Unless specifically stated, the 
term diameter means the nominal diameter as 
designated commercially. 

Distance.-The distance or difference in ele
vation between two sloping pipes is the distance 
between the intersection of their center lines 
with the center line of the pipe to which both 
are connected. 

Double offset.-A double offset is two offsets 
installed in succession or series in the same line. 
(See fig. 2, pt. III.) 

Drain.-A drain or drain pipe is any pipe 
which carries water or water-borne wastes in a 
building-drainage system. 

Drainage piping.-Drainage piping is all or 
any part of the drain pipes of a plumbing 
system. 

Dry vent.-A dry vent is any vent that does 
not carry water or water-borne wastes. 

Dual vent.-A dual vent (sometimes called a 
unit vent) is a group vent connecting at the 
junction of two fixture branches and serving 
as a back vent for both branches. 

Effective opening.-The effective opening is 
the minimum cross-sectional area between the 
end of the supply-fitting outlet (spout) and the 
inlet to the controlling valve or faucet. The 
basis of measurement is the diameter of a 
circle of equal cross-sectional area. 

If two or more lines supply one outlet, the 
effective opening is the sum of the effective 
openings of the individual lines or the area of 
the combined outlet, whichever is the smaller. 

Fixture branch.-A fixture branch is the 
supply pipe between the fixture and the water
distributing pipe. 

Fixtnre dra?:n.-A fixture drain is the drain 
from the trap of a fixture to the junction of the 
drain with any other drain pipe. 

Fixture unit.-A fixture unit is a factor so 
chosen that the load-producing values of the 
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different plumbing fixtures can be expressed 
approximately as multiples of that factor. 

Flood level.-Flood level in reference to a 
plumbing fixture is the level at which water 
begins to overflow the top or rim of the fixture. 

Grade.-The grade of a line of pipe is its 
slope in reference to a horizontal plane. In 
plumbing it is usually expressed as the fall in 
inches per foot length of pipe. 

Group vent.-A group vent is a branch vent 
that performs its functions for two or more 
traps. 

Horizontal branch.-A horizontal branch is a 
branch drain 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 (house) drain. 

Indirect waste pipe.-An indirect waste pipe 
is a waste pipe which does not connect directly 
with the building-drainage system, but dis
charges into it through a properly trapped 
fixture or receptacle. 

Interconnection.-An interconnection, as the 
term is used in this manual, is any physical con
nection or arrangement of pipes between two 
otherwise separate building water-supply sys
tems whereby water may flow from one system 
to the other, the direction of flow depending 
upon the pressure differential between the two 
systems. 

Where such connection occurs between the 
sources of two such systems and the first branch 
from either, whether inside or outside the 
building, the term cross-connection (American 
Water Works terminology) applies and is gen
erally used. 

JumpoveT.-See Return offset. 
Leader.-A leader or downspout is the water 

conductor from the roof to the storm drain or 
other means of disposal. 

Loop vent.-A loop vent is the same as a 
circuit vent except that it loops back and COll

nects with a soil- or waste-stack-vent instead 
of the vent stack. 

Main.-The main of any system of contin
uous piping is the principal artery of the system 
to which branches may be connected. 

Main vent.-See Vent stack. 
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Nonpres8ure drainage.-Nonpressure drain
age refers to a condition in which a static 
pressure cannot be imposed safely on the build
ing drain. This condition is sometimes referred 
to as gravity flow and implies that the sloping 
pipes are not completely filled. 

OjJset.-An offset in a line of piping is a 
combination of elbows or bends which brings 
one section of the pipe out of line with but into 
a line parallel with another section. 

Plumbing.··-Plumbing is the work or business 
of installing in buildings the pipes, fixtures, and 
other apparatus for bringing in the water sup
ply and removing liquid and water-borne wastes .. 
The term is also used to denote the installed 
fixtures and piping of a building... 

Plumbing fixtures.-Plumbing fixtures are 
receptacles which receive and discharge water, 
liquid, or water-borne wastes into a drainage 
system with which they are connected. 

Plumbing system.'----The plumbing system of 
a building includes the water-supply distribu
ting pipes; the fixtures and fixture traps; the 
soil, waste, and vent pipes; the building (house) 
drain and building (house) sewer; and the 
storm-drainage pipes; with their devices, ap
purtenances, and connections all within or 
adjacent to the building. 

Pool.-A pool is a water receptacle used for 
swimming or as a plunge or other bath, designed 
to accommodate more than one bather at a 
time. 

Pressure drainage.-Pressure drainage, as 
used in this manual, refers to a condition in 
which a static pressure may be imposed safely 
on the entrances of sloping building drains 
through soil and waste stacks connected thereto. 

Primary branch.-A primary branch of the 
building (house) drain is the single sloping 
drain from the base of a soil or waste stack to 
its junction with the main building drain or 
with another branch thereof. 

Relief vent.-A relief vent is a branch from 
the vent stack, connected to a horizontal 
branch between the first fixture branch and the 
soil or waste stack, whose primary function is 
to provide for circulation of air between the 
vent stack and the soil or waste stack 

Riser.-A riser is a water-supply pipe which· 
extends vertically one full story or more to 

. convey water to branches or fixtures.· 
Sand interceptor (Sand tT(ip).~A sand inter

ceptor (sand trap) is a watertight receptacle 
designed and constructed to intercept and 
prevent the passage of sand or other solids into 
the drainage system to which it is directly or 
indirectly connected. 

Sanitary sewer.-A sanitary sewer is a sewer 
designed or used only for conveying liquid or 
water-borne waste from plumbing fixtures. 

Secondary branch.-A secondary branch of the 
building drain is any branch of the building 
drain other than a primary branch. 

Sewage-treatment plant.-A sewage-treatment 
plant consists of structures and appurtenances 
which receive the discharge of a sanitary drain
age system, designed to bring about a reduction 
in the organic and bacterial content of the 
waste so as to render it less offensive or danger
ous, including septic tanks and cesspools. 
(See par. 101, pt. III.) 

Side vent.-A side vent is a vent connecting 
to the drain pipe through a 45° wye. 

Size of pipe and tubing.-The size of pipe or 
tubing, unless otherwise stated, is the nominal 
size by which the pipe or tubing is commercially 
designated. Actual dimensions of the different 
kinds of pipe and tubing are given· in the 
specifications applying. 

Soil pipe.-A soil pipe is any pipe which 
conveys the discharge of water closets or fix
tures having similar functions, with or without 
the discharges from other fixtures. 

Stack.-Stack is a general term for the ver
tical main of a system of soil, waste, or vent 
piping. 

Stack-vent.-A stack-vent is the extension of 
a soil or waste stack above the highest hori
zontal or fixture branch connected to the stack. 

Storm drain.-A storm drain is a drain used 
for conveying rain water, subsurface water, 
condensate, cooling water, or other similar dis
charges. 

Storm sewer.-A storm sewer is a sewer used 
for conveying rain water, subsurface water, 
condensate, cooling water, or other similar 

( 

',. 

Return ojJset.-A return offset or jumpover discharges. . 
is a double offset installed so as to return the Subsoil drain.-A subsoil drain is a drain in
pipe to its original line. stalled for collecting subsurface or seepage 
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water and conveying it to a place of disposal. 
Trap.-A trap is a fitting or device so designed 

and constructed as to provide a liquid trap seal 
which will prevent the passage of air through it. 

Trap seal.-The trap seal is the vertical 
distance between the crown weir and the dip of 
the trap. 

(') Vent.-A vent is a pipe installed to provide a 
flow of air to or from a drainage system or to 
provide a circulation of air within such system 
to protect trap seals from siphonage and back 
pressure. 

Vent stack.-A vent stack, sometimes called 
a main vent, is a vertical vent pipe installed 
primarily for the purpose of providing circula
tion of air to or from any part of the building
drainage system. 

Waste pipe.-A waste pipe is a drain pipe 
which receives the discharge of any fixture other 
than water closets or other fixtures receiving 
human excreta. 

Water main.-The water (street) main is a 
water-supply pipe for public or community use. 

Water-service pipe.-The water-service pipe 
is that part of a building main installed by or 
under the jurisdiction of a water department or 
company. 

Water-supply system.-The water-supply sys
tem of a building consists of the water-service 
pipe, the water-distributing pipes, and the 
necessary connecting pipes, fittings, and control 
valves. 

Wet vent.-A wet vent is a soil or waste pipe 
that serves also as a vent. 

Yoke vent.-A yoke vent is a vertical or 45° 
relief vent of the continuous-waste-and-vent 
type formed by·the extension of an upright wye
branch or 45° wye-branch inlet of the horizontal 
branch to the stack. It becomes a dual yoke 
vent when two horizontal branches are thus 
vented by the same relief vent. (See fig. 2, 
pt. III.) 

'" CHAPTER II. GENERAL REGULATIONS( i Sec. 201. INSTALLATION OF PIPING.--Hori
zontal drainage piping shall be run in practical 
alinement and shall be supported at intervals 
not exceeding 10 feet. The minimum slopes 
shall be as follows: Not less than }~-ineh fall per 
foot for O~- to 2-inch diameters, inclusive; 
not less than Ys-inch fall per foot for 2~- to 
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4-inch diameters, inclusive; not less than 7l6
inch fall per foot for 5- to 8-inch diameters, 
inclusive; and a slope that will maintain a 
velocity of at least 2.0 fps in a pipe of lO-inch 
diameter or larger as computed by the pipe 
formula given in paragraph 201, part III. 
Stacks shall be supported at their bases, and 
shall be rigidly secured. Piping shall be 
installed without undue stresses or strains, and 
provision made for expansion, contraction, and 
structural settlement. No structural member 
shall be weakened or impaired beyond a safe 
limit by cutting, notching, or otherwise, unless 
provision is made for carrying the structural 
load. 

Sec. 202. CHANGES IN DIRECTION.-Changes 
in direction in drainage piping shall be made by 
the appropriate use of cast-iron 45° wyes, half 
wyes, long-sweep quarter bends, sixth, eighth, 
or sixteenth bends, or by combinations of these 
fittings, or by use of equivalent fittings or their 
combinations; except that sanitary tees may be 
used in vertical sections of drains or stacks, and 
short quarter bends may be used in drainage 
lines where the change in direction of flow is 
from the horizontal to the vertical. Tees and 
crosses may be used in vent pipes and in water
distributing pipes. No change in direction 
greater than 90° in a single turn shall be made 
in drainage pipes. 

Sec. 203. PROHIBITED FITTINGS.-No double 
hub, or double-tee branch, shall be used on soil 
or waste lines. The drilling and tapping of 
building drains, soil, waste, or vent pipes, and 
the use of saddle hubs or bands, are prohibited. 
Any fitting or connection which has an en
largement, chamber, or recess with a ledge, 
shoulder, or reduction of the pipe area, that 
offers an obstruction to flow through the drain, 
is prohibited. (See par. 413, pt. III.) 

Sec. 204. PROHIBITED CONNECTIONs.-(a) No 
fixture, device, or construction shall be installed 
which will provide a backflow connection be
tween a distributing system of water for drink
ing and domestic purposes and a drainage sys
tem, soil, or waste pipe so as to permit or make 
possible the backflow of sewage or waste into 
the water-supply system. 

(b) No interconnection or cross-connection 
shall be made between a water-supply system 
carrying water meeting accepted standards of 
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purity and any other water-supply system. 
Sec. 205. PROTECTION OF PIPEs.-Pipes pass

ing under or through walls shall be protected 
from breakage. Pipes passing through or under 
cinder concrete or other corrosive material 
shall be protected against external corrosion. 

No soil or waste stack shall be installed or 
permitted outside a building or in an exterior 
wall unless adequate provision is made to pro
tect it from freezing. 

Sec. 206. PROTECTION OF ELECTRICAL MA
CHINERY.-N0 water or drainage piping shall be 
located over electrical machinery or equipment 
unless adequate protection is provided against 
drip caused by condensation on the piping. 

Sec. 207. PROTECTION OF WATER TANKS.
Drainage piping shall not pass directly over 
water-supply tanks or reservoirs unless such 
tanks or reservoirs are tightly closed. 

Sec. 208. WORKMANSHIP.-Workmanship 
shall be of such character as fully to secure the 
results sought in all sections of this manual. 

CHAPTER III. QUALITY, WEIGHT, AND 
THICKNESS OF MATERIALS 

Sec. 301. QUALITY OF MATERIAI,s.-Materi
als used in any plumbing system, or part thereof, 
shall meet accepted standards and shall be free 
from defects. 

Refere ces made in the following sections to 
standards and specifications shall be taken to 
mean the latest issues thereof. (See par. 301, 
pt. III, for information about such issues and for 
similar and equivalent specifications.) 

Sec. 302. IDENTIFICA'I'ION OF MATERIALS.
Each length of pipe, and each fitting, trap, fix
ture, and device used in a plumbing system shall 
be cast, stamped, or indelibly marked with the 
maker's mark or name; and also with the weight 
and quality thereof, when this is required in the 
specification that applies. 

Sec. 303. VITRIFIED-CLAY PIPE.-Vitrifiecl
clay pipe shall conform to Federal Specification 
for Pipe; Clay, Sewer. 

Sec. 304. CONCRETE PIPE.-Concrete pipe 
shall conform to Federal Specification fol' Pipe; 
Concrete, Non-Pressure, Non-Reinforced and 
Reinforced. 

Sec. 305. CAST-IRON SOIL PlPE.-Cast-iron 
soil pipe and fittings (calked joints) shall con

form to Federal Specification for Pipe and Pipe
Fittings; Soil, Cast-Iron, provided that, when 
approved by the authority having jurisdiction 
over plumbing, lighter pipe and fittings of equal 
quality may be used. 

Sec. 306. CAST-IRON WATER PIPE.-Cast
iron water pipe shall conform to Federal Speci
fication for Pipe; Water, Cast-Iron (Bell and ( 
Spigot and Bolted Joint). 

Sec. 307. CAST-IRON SCREWED PIPE.-Cast
iron screwed pipe shall conform to Federal 
Specification for Pipe, Cast-Iron; Drainage, 
Vent, and Waste (Threaded). 

Sec. 308. WROUGHT-IRON PIPE.-Wrought
iron pipe shall conform to Federal Specification 
for Pipe; Wrought-Iron, Welded, Black and 
Galvanized. 

Sec. 309. STEEL PIPE.-Steel pipe shall con
form to Federal Specification for Pipe; Steel, 
Seamless and Welded, Black and Zinc-Coated. 

Sec. 310. BRASS AND COPPER PIPE.-Brass 
and copper pipe (I. P. S.) shall conform to 
Federal Specifications for Pipe, Brass, Seamless, 
Iron-Pipe-Size, Standard and Extra-Strong; 
and for Pipe, Copper, Seamless, Iron-Pipe-Size, 
Standard, respectively. 

Sec. 311. BRASS TUBING.-Brass tubing for 
fixture connections and fittings shall conform to 
Federal Specification for Plumbing Fixtures; 
(for) Land Use. 

Sec. 312. COPPER TUBING.-Copper tubing 
for use with flared or soldered fittings shall con
form to Federal Specification for Tubing; 
Copper, Seamless (for Use with Soldered or 
Flared Fittings) (types K, L, and M). Copper 
tubing for use with Hanged fittings or with 
silver-brazed joints shall conform to Federal 
Specification for Tubing, Copper, Seamless (for 
General Use with I. P. S. Flanged Fittings) 
(types A, B, C, and D). 

Sec. 313. LEAD PrPE.-Lead pipe shall con
form to accepted standards. (See table 313
III, pt. III.) 

Scc. 314. SHEET LEAD.-Sheet lead shall 
conform to Federal Specification for Lead; 

~ 

Sheet, anel shull weigh not less than 4 pounds 
pel' square foot. 

Sec. 315. CALKING LEAD.-Calking lead shall 
conform to Federal Specification for Lead, 
Calking. 
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Sec. 316. SHEET COPPER AND BRAss.-Sheet 
copper and· brass shall conform to Federal 
Specifications for Copper; Bars, Plates, Rods, 
Shapes, Sheets, and Strips, and' for Brass, 
Commercial; Bars, Plates, Rods, Shapes, Sheets, 
and Strips, respectively, and shall be not lighter 
than No. 18 AWG (Brown & Sharpe gage). 

(') Sec. 317. ZINC-COATED (GALvANIlED) SHEET 
IRON AND STEEL.-Zinc-coated (galvanized) 
sheet iron and steel shall conform to Federal 
Specification for Iron and Steel; Sheet, Black 
and Zinc-Coated (Galvanized) ; and shall be not 
lighter than the following AWG (Brown & 
Sharpe gage) : 

No. 26 for 2- to 12-inch pipe. 
No. 24 for 13- to 20-inch pipe. 
No. 22 for 21- to 26-inch pipe. 

Sec. 318. SCREWED FITTINGs.--(a) Screwed 
fittings shall be of cast iron, malleable iron, or 
brass. Cast-iron fittings shall conform to 
Federal Specification for Pipe Fittings; Cast
Iron (Threaded). Malleable-iron fittings shall 
conform to Federal Specification for Pipe-Fit 
tings; Malleable-Iron (Threaded). Brass fit
tings shall conform to Federal Specification for 
Pipe-Fittings; Brass or Bronze (Threaded), 
125-lb. 

(b) Drainage fittings shall be of cast iron, 
malleable iron, or brass. Cast-iron fittings 
shall conform to Federal Specification for Pipe
Fittings; Cast-Iron, Drainage. Malleable-iron 
and brass fittings shall conform to the applicable 
requirements of the same specification. 

Sec. 319. SOLDERED FITTINGS.-Soldered fit
tings shall conform to American Standards 
Association Standard for Soldered-Joint Fit 
tings. 

Sec. 320. CALKING FERRULEs.-Brass calk
ing ferrules shall be of the best quality cast red 
brass of approved weights and dimensions (see 
table 320-III, pt. III). Iron-body ferrules 

(
'~\ shall conform to Federal Specification for Pipe 

--" 
(-" and Pipe-Fittings; Soil, Cast-Iron. 

Sec. 321. SOLDERING NIPPLES AND BUSH
INGs.-(a) Soldering nipples shall be of red 
brass pipe, iron-pipe size, or of heavy cast red 
brass of approved weights. (See table 321 (a)
HI, pt. III.) 

(b) Soldering bushings shall be of red brass 
pipe, iron-pipe size, or of heavy cast red brass. 

Sec. 322. FLOOR FLANGES.-Floor flanges for 
plumbing fixtures shall comorm to Federal 
Specification for Plumbing Fixtures; (for) Land 
Use. 

Sec. 323. PACKING.-Packing for hub-and
spigot joints shall conform to Federal Specifi
cation for Packing; Jute, Twisted. 

Sec. 324. SETTING COMPoUND.--8etting com
pound for connecting fixtures to floor flanges 
shall conform to Federal Specification for Com
pound; Plumbing-Fixture-Setting. 

Sec. 325. GASKETs.-Gaskets for connecting 
fixtures to floor flanges shall conform to Federal 
Specification for Gaskets; Plumbing-Fixture
Setting. 

Sec. 326. ALTERNATE MATERIALS.-Any ma
terial other than that specified in this manual 
which the authority having jurisdiction over 
plumbing approves may be used. 

CHAPTER IV. JOINTS AND
 
CONNECTIONS
 

Sec. 401. TIGHTNESS.-JOints and connec
tions shall be made gastight and watertight. 

Sec. 402. VITRIFIED-CLAY AND CONCRETE 
PIPE.-Joints in vitrified-clay and concrete 
pipe, or between such pipe and metals, shall be 
hot-poured or cemented joints. Hot-poured 
joints shall be packed with approved packing 
and filled with an approved jointing compound 
at one pouring (see par. 402, pt. III). Ce
mented joints shall be packed with approved 
packing and secured with portland cement (see 
par. 402, pt. III). 

Sec. 403. CALKED JOINTs.-Calked joints 
shall be firmly packed with approved packing, 
secured with well-calked lead, not less than 1 
inch deep; and no paint, varnish, or putty 
shall be permitted until after the joint is tested. 

Sec. 404. SCREWED JOINTs.-Screwed joints 
shall be made with a lubricant on the male 
thread only. All burrs 01' cuttings shall be 
removed. 

Sec. 405. JOINTS IN CAST-IRON PIPE.
Joints in cast-iron pipe may be either calked 
01' screwed and shall be made as required in 
this chapter. 

Sec. 406. JOINTS BETWEEN CAST-IRON AND 
O'l'HER PIPING.-Joints between cast-iron and 
wrought-iron, steel, 01' brass piping may be 
either screwed or calked joints made as required 
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in this chapter. . The end of threaded pipe for 
calking shall have a ring or half coupling 
screwed on to form a spigot end. 

Sec. 407. WIPED JOINTs.-Wiped joints in 
lead pipe, or between lead pipe and brass or 
copper pipes, ferrules, soldering nipples, bush
ings, or traps, in all cases on the sewer side of 
the trap and in concealed joints on the inlet 
side of the trap, shall be full-wiped joints, with 
an exposed surface of the solder on each side of 
the joint not less than three-quarters of an 
inch, and a minimum thickness at the thickest 
part of the joint of not less than three-eighths 
of an inch. Where a round joint is made, a 
thickness of not less than % of an inch for 
bushings and flange joints shall be provided. 

Sec. 408. JOINTS BETWEEN LEAD AND OTHER 
PIPING.-Joints between lead and cast-iron, 
steel, or wrought-iron piping shall be made by 
means of a calking ferrule, soldering nipple, or 
bushing. 

Sec. 409. JOINTS IN OOPPER TUBING.-OOp
per-tubing joints shall be made in accordance 
with approved practice. (See par. 409, pt. III.) 

Sec. 410. SLIP JOINTS AND UNIONS.-Slip 
joints and unions shall be used only in trap 
seals or on the inlet side of the trap, except that 
expansion joints of approved type may be 
permitted. Unions on the sewer side of the 
trap shall be ground faced, and shall not be 
concealed or enclosed. 

Sec. 411. ROOF FLASHINGs.-Joints at the 
roof shall be made watertight by use of copper, 
lead, or zinc-coated (galvanized) iron flashings, 
cast-iron plates, or other approved materials. 

Sec. 412. FLOOR OONNECTIONS.-Floor con
nections for water-closets and other fixtures 
shall be made by means of an approved brass 
or cast-iron floor flange soldered securely or 
calked to the drain pipe. The joint between 
the fixture and floor flange shall be made tight 
by means of an approved fixture-setting com
pound or gasket. 

I
Sec. 413. INCREASERS and REDUCERS.

Where different sizes of drainage pipes or pipes 
and fittings are to be connected, proper sizes 
of standard increasers and reducers shall bef1 
employed. Reduction of size of drain pipes 
in the direction of flow is prohibited, except as 
indicated in paragraph 413, part III. 

Sec. 414. SUPPORTs.-Oonnections of wall 

hangers, pipe supports, or fixture settings to
 
masonry or concrete backing shall be made with
 

. approved bolts without the use of wooden plugs. 

OHAPTER V. TRAPS AND OLEAN-OUTS 

Sec. 501. TYPES AND SIZES OF TRAPS.
Every trap shall be self-cleaning, shall be of the 
same nominal size as the drain to which it is ( 
connected, and shall conform to accepted stand
ards. (See par. 501, pt. III.) 

The minimum size (nominal inside diameter) 
of trap and fixture drain for a given fixture shall 
be not less than shown in the following table: 

Size oj 
trap and ft.t

tUTe drain,
Fixture: inch..
 

Bathtubs 1%
 

Combination fixtures_ _____________________ 1%
 
Drinking fountains 1%
 
Floor drains_ _____________________________ 2
 
Laundry trays - -- - - ---- l}f
 
Lavatories 1%
 
Shower stalls_ ____________________________ 2
 
Sinks, kitchen, residence_ __________________ 1}~
 

Si nks, hotel or public_ _____________________ 2
 
Sinks, small, pantry or bar 1%
 
Sinks, dishwasher
 1}~ 

Sinks, service 2 
Urinals, trough ___________________________ 2 
Urinals, stalL ____________________________ 2 

For water closets and other fixtures with in

tegral traps, the fixture drains shall be not
 
smaller than the fixture-trap outlet. (See par.
 
501, pt. III.)
 

Sec. 502. PROHIBITED TRAPS.-No form of
 
trap which depends for its seal upon the action
 
of movable parts, or partitions that cannot
 
be exposed for inspection, except in a trap
 
integral with a fixture, shall be used for fixtures.
 
No fixture shall be double-trapped. (See par.
 
502, pt. III.)
 

Sec. 503. TRAPS REQUIRED.-Each fixture 
shall be separately trapped by an approved 
trap placed as near to the fixture as possible 
or integral therewith, except that a set of not 
more than three fixtures such as lavatories or / 
laundry trays, or a set of two laundry trays 
and one sink, may connect with a single trap, 
provided the trap for three fixtures is placed 
centrally. (See fig. 3, pt. III.) 

Sec. 504. TRAP SEAL.-Each fixture trap shall
 
have a water seal of not less than 2 inches and
 
not more than 4 inches. (See fig. 4, pt. III.)
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Sec. 505. TRAPOLEAN-OuTs.-Each trap, 
except those in combination with fixtures in 
which the trap seal is plainly visible and ac-. 
cessible, shall be provided with an approved 
clean-out plug conforming to Federal Specifi
cation for Plumbing Fixtures; (for) Land Use. 

Sec. 506. INSTALLATION OF TRAPs.-Traps 
shall be set true with respect to their water(~; 
seals and protected from freezing. 

Sec. 507. PIPE OLEAN-OUTs.-Pipe clean
outs, ferrules, and plugs shall conform to Fed
eral Specification for Pipe and Pipe-Fittings; 
Soil, Oast-Iron. 

Sec. 508. PIPE OLEAN-OUTS REQUIRED.
Accessible clean-outs shall be provided at or 
near the foot of each vertical waste or soil 
stack and each inside leader that connects to 
the building drain, and at each change in direc
tion of the building drain greater than 45". 
The distance between clean-outs in horizontal 
soil lines shall not exceed 50 feet. Olean-outs 
shall be of the same nominal size as the pipes 
up to 4 inches and not less than 4 inches for 
larger pipes. 

Sec. 509. OLEAN-OUT EQUIVALENTs.-Any 
floor or wall connection of fixture traps when 
bolted or screwed to the floor or wall shall be 
regarded as a pipe clean-out. 

Sec. 510. ACCESSIBILITY OF TRAPS AND. 
OLEAN-OUTs.-Underground traps and clean
outs of a building, except where clean-outs are 
flush with the floor, and exterior underground 
traps that are not readily accessible shall be 
made accessible by manholes with proper covers. 

Sec. 511.' GREASE INTERCEPToRs.-Grease 
intereeptors shall be installed when required 
by and in accordance with the regulations of 
the authority having jurisdiction over plumb
mg. 

Sec. 512. OIL INTERCEPTORS.-Oil inter
ceptors shall be installed when required by and 
in accordance with the regulations of the au
thority having jurisdiction over plumbing.

()' Sec. 513. SAND INTERCEPToRs.-Sand inter
ceptors, when installed, shall be so designed and 
placed as to be readily accessible for cleaning. 

Sec. 514. FLOOR DRAINs.-Floor and area 
drains shall conform to Federal Specification for 
Plumbing Fixtures; (for) Land Use, where 
applicable. 

Sec. 515. BAcKwA'rER VALvEs.-Backwater 

valves shall have all bearing parts of ·coITosion
resisting metal, and be so constructed as to 
provide a positive mechanical seal against back
water. The area of valve seat shall be equal to 
the cross-sectional area of the pipe connection. 

OHAPTER VI. WATER SUPPLY AND 
DISTRIBUTION 

Sec. 601. QUALITY OF WATER.-The quality 
of the water supply to each building shall meet 
accepted standards of purity. Development of 
private sources of supply shall be in accordance 
with approved practice. (See par. 601, pt. 
III.) 

Sec. 602. PROTECTION OF WATER SUPPLY.
(a) Potable and nonpotable water supplies 

shall be distributed through systems entirely 
independent of each other. 

(b) Water pumps, wells, hydrants, filters, 
softeners, appliances, and devices shall be 
protected from surface water and outside con
tamination by approved covers, walls, or 
copings. 

(c) Potable water-supply tanks, whether 
storage, pressure, or suction tanks, shall be 
properly covered to prevent entrance of foreign 
material into the water supply. (See also sec. 
207.) 

(d) Every supply outlet or connection to a 
fixture or appliance shall be protected from 
backflow by means of an approved air gap or 
backflow preventer between the control valve of 
the outlet and the fixture or appliance. (See 
par. 602 (d), pt. III.) 

Sec. 603. PROTECTION FROM FREEZING.
Water pipes, storage tanks, flushing cisterns, 
and appliances, when subject to freezing tem
peratures, shall be protected. Water pipes 
underground shall be placed below freezing 
level, or shall be otherwise insulated to protect 
them from freezing. Interior piping shall be 
insulated, when necessary, for protection. 

Sec. 604. SIZE OF BUILDING MAIN.-The 
building main, including the water-service pipe, 
shall be of sufficient size to permit a continuous 
ample flow of water to the building under the 
average daily minimum service pressure in the 
street main. The required size for each build
ing shall be determined by the rules given in 
paragraph 604, part III. No building main of 
less than %-inch diameter shall be installed. If . 
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______________________ ____ 

flush valves are installed, the building mam 
shall be of not less than I-inch diameter. 

Sec. 605. QUANTITY OF WATER.-Plumbing 
fixtures shall be provided with a sufficient 
supply of water for flushing and keeping them 
in a sanitary condition. 

Sec. 606. SIZE OF FIXTURE BRANCHEs.-The 
minimum size of fixture branches and other 
supply outlets shall be as follows: 

Inch 
Sillcocks ~_____ ~ 

Domestic water heaters____ ___ _____ _______ __ ~ 

Laundry trays____ __ __ _______ __ _______________ ~ 

Sinks________________________________________ ~~ 

Lavatories___________________________________ % 
Bathtubs____________________________________ ~ 

Water-closet tanks__ % 

wall, and no lead trap or lead pipe shall extend 
nearer to the floor than 12 inches unless pro
tected by casing. 

Sec. 703. FROSTPROOF CLOSETs.-Frostproof 
closets may be installed only in compartments 
which have no direct access to a building used 
for human habitation or occupancy. The soil 
pipe between the hopper and the trap shall be of 
not less than 3-inch diameter and shall be of 
lead, or cast iron enameled on the inside. The 
waste tube from the valve shall not be connected 
to the soil pipe or sewer. 

Sec. 704. FLOOR DRAINS.-A floor drain or a 
shower drain shall be considered a fixture and 
provided with a strainer. 

\
 

Sec. 705. FIXTURE STRAINERS. - Fixtures 

I
I
I

I
I
!, 

!
 
I' 

I
t 

Water-closet flush valves 1 
other than water closets and pedestal and blowFlush valves for pedestal urinals_ _______________ 1 

Flush valves for wall or stall urinals_____________ ~~ out urinals shall be provided with approved 

!
 
Ir
I 

Sec. 607. SHUT-OFFs.-Accessible shut-offs 
with drains shall be provided on the building 
main and on branches for each dwelling unit 
and in freezing climates for each outdoor con
nection. Additional shut-offs may be installed. 

Sec. 608. MATERIAL FOR WATER PIPING AND 
TUBING.-Material for building water-supply 
pipes and tubes shall be of brass, copper, cast 
or wrought iron, lead, or steel, with approved 
fittings. All threaded ferrous pipe and fittings 
shall be galvanized (zinc-coated). No pipe, 
tubing, or fittings that have been previously 
used shall be used for distributing water except 

strainers. (See par. 705, pt. III.) 
Sec. 706. FIXTURE OVERFLow.-The over

flow pipe from a fixture shall be connected on 
the inlet side of the trap and be so arranged 
that it may be cleaned. 

Sec. 707. SWIMMING POOLS. - Swimming 
pools shall be constructed in accordance with 
accepted practice. (See par. 707, pt. III.) 

Sec. 708. MISCELLANEOUS FIXTUREs.-Bap
tistries, ornamental and lily ponds, aquaria, 
ornamental fountain bllSins, and similar con
structions shall have supplies thereto protected 
from backflow as required in section 602. 

Sec. 709. VENTILATION.-No plumbing fix

!
 
r:

I
 

for replacement in the same system. 
Lead piping in water-supply lines shall not 

be used unless it has been definitely determined 
that no poisonous lead salts are produced by 
contact of lead with the particular water supply. 

Sec. 609. RELIEF VALVES.-An approved re

tures shall be located in any room not provided 
with proper ventilation. Ventilating pipes 
from toilet rooms shall form an independent 
system. 

CHAPTER VIII. SOIL AND WASTE PIPES
 
lief valve shall be installed in each hot-water FOR SANITARY SYSTEMS 2 

system and so located that there is no shut-off 
or check valve between the tank and the relief Sec. 801. MATERIALs.-(a) Soil and wllSte 

vulve. piping for sanitary drainage systems within a 
~ building shall be of brass, copper, iron, steel, or 
!,I CHAPTER VII. PLUMBING FIXTURES lead. 

I~

Ii 

~ {~.\(b) The building drain when underground
Sec. 701. QUALITY OF FIXTURlDs.-Plumbing 

shall be of CllSt iron,
fixtures shall conform to accepted standards. 

(c) The building sewer shall be of cast iron,
(See par. 701, pt. III.) 

vitrified clay, or concrete. 
Sec. 702. INSTALLATION OF FIXTURES. Sec. 802. MINIMUM SIZES.--The minimum

Plumbing fixtures shall be installed in a manner 
required sizes of soil and wllSte pipes, depending 

to afford access for cleaning. Where practi 

cable, pipes from fixtures shall be run to the • See par, 800, pL III, for IIcid wastes.
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on location and conditions of service, shall be 
in accordance with the following sections and 
tables of this chapter and th13 principles, rules, 
and tables relating to drains and sewers in part 
III. (See par. 802, pt. III.) 

Sec. 803. FIXTURE UNITS. - The following 
table of fixture-unit values designating the rela

r) tive load weights of different kinds of fixtures 
shall be employed in estimating the total load 
carried by a soil or waste pipe and shall be used 
in connection with tables of size for waste and 
drain pipes in which the permissible load is given 
in terms of fixture units. 

TABLE 803.-Fixture units per jixtureor group I 

Number of 
Fixture and type of installation fixture 

units 

Lav~~~r;co_r_~~~~_a-"_i~_: _ 2private _ 1 
WaterPubliccloset: .._. . 10Private . _ 6Batbtub, public . _ 4 
Shower head:Public . . _ 4Private __ . - . _ 2 

10
~~f;~~f:W:~iJ'~~~~blic:::::: ::::::::::::::::::::::::::: 5Service sink' _ 3Kitchen sink, private , _ 2Bathtub, private _ 2
Bathroom group, private . __ . _ 8 
Bathroom group with separate shower stall, private . __ 10 
Two or three laundry trays with single trap. private , _ 3 
Combination sink and laundry tray, private , . __ 3 
Sewage ejector or sump pump, for each 25 gpm. . _ 50 

I See par. 803, pt. III for fixture-unit weights not included in table 803. 
, These fixtures and groups may be omitted in determining the total 

fixture units to be applied for soil pipe. but the fixture-unit weights as
signed must he applied ror separate wa.,te lines ror groups of theselixtures. 

Sec. 804_ STACKS To BE VERTICAL.-Soil 
and waste stacks shall extend in a vertical line 
from the highest to the lowest horizontal branch 
or fixture branch connected thereto, except as 
provided for in section 806, and shall be vented 
in accordance with the requirements of chap
ter X. 

Sec. 805. SIZE OF SOIL AND WASTE PIPES.
(a) Except as provided in (b) of this section, the 
total number of fixture units installed on a soil 

I 
leJ or waste stack or horizontal branch of given 

diameter shall be in accordance with table 805. 
No soil or waste stack shall be smaller than the 

M 
~ largest horizontal branch connected thereto. 
ij (b) If the total fixture units are distributed 

!JC#i!.Pjit q .AiAtU ". IlIS?)C44ZPW.41FMJZ4MCI........
 

given diameter may be increased from the 
values given in table 805 within the limits of 
table 805 (b)-III, part III, provided the maxi
mum fixture units for one branch interval as 
computed in accordance with table 805(b)-III 
is not exceeded in any branch interval of the 
system. 

TABLE 805_-Permissible number of jixture units on 
horizontal branches and stacks 

Fixture FixtureDiameter of pipe units on 1 units on 1(inches) horizontal stackbranch 

Number Number1l4. _ 1 21l-' . .. __ 432. . . _ 106
3 waste only _ 4832
3 soil _ 20 30 
4 . _ ._ .. _ 160 240
5 ... _ 540360
6. . _ 960640
8 .. _.. . 2,2401,200
10 . _ 3,7801,800
12 _ 6,0002,800 

Sec. 806. OFFSETS.-(a) A single offset, a 
double offset, or a return offset, with no change 
in direetion greater than 45°, may be installed 
in a soil or waste stack with the stack and 
branches vented as required for a straight stack, 
provided that the total number of fixture units 
on such stack does not exceed one-half' the limit 
permitted by section 805 (a) and table 805, 
and no horizontal branch connects to the 
stack in or within 4 diameters (stack). above 
or belaw a sloping section of the offset. 

(b) If an offset is made at an angle greater 
than 45°, the required diameter of that portion 
of the stack above the offset shall be deter
mined as for a separate stacIe The diameter 
of the offset including fittings shall be deter
mined as for a primary branch, and the portion 
above the offset shall be considered as a hori
wntal branch in determining the diameter of 
that portion of the stack below the offset. A 
relief vent shall be installed in accordance with 
the requirements of section 1017 at the offset 01' 

between it and the next lower horizontal brand!. 
(c) An offset above the highest horizontal 

branch in a soil or waste stack system is an 
offset in the stack-vent and shall not be can
sidered in this connection other than as to its 

on horizontal branches in three or more branch 
intervals of the stack, the total number of fix
ture units on a straight soil or waste stack of a 

effect on the developed length of vent. 
(d) In case of an offset in a. soil ar waste 

stack below the lowest horizontal branch, no 
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not at least 3 feet higher than the top of such 
opening, shall be effectively trapped. One trap 
on the main storm drain may serve for all such 

separate primary branch, the number of fixture 
units for a secondary branch, the main building 
drain, or the building sewer of a given diameter 
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change in diameter of the st~ck because of the 
offset shall be required if it js made at an angle 
of not greater than 45°. If such an offset is 
made at an angle'greater than 45°, the required 
diameter of the offset and the stack below it 
shall be determined as for a primary branch. 

Sec. 807. HORIZONTAL AND PRIMARY 
BRANCHEs.-(a) The required sizes of hori
zontal branches and primary branches of the 
building drain shall be in accordance with 
table 807, except that the permissible number 
of fixture units on primary branches as given 
in table 807 may be increased as provided for 
in section 807(d). 

TABLE 807.-Capacities of horizontal branches and 
primary branches oj the building drain 

Permissihle number 01 fixture units 

I Primary branch 1Hori
zontal 

Diameter 01 pipe branch'
 
(inches)
 at mini

mum
 
~s-inch ~-inch h-inchH.-inchpermis lall per lall per lall per lall persible loot loot lootlootslope or
 

greater
 
------1---,---,---,------

NumberNumber I NumberNumber Numb"1 _~ , 2 21HL _ 3 5 7
2, _ 216 26
3 waste only__ . _ 4232 36 503 soiL _ 2720 24 364 _ 160 180 216 2505 _ 

480360 5606 _ 360 I 400600 600 660 790 9408 _ 
1,200 1,920 2,2401,400 1,60010 _ 
1,800 2,400 2,700 3,240 3,78012 _ 2,800 5,0003.600 4,200 6. noo 

I See par. 807, pt, Ill, lor method or computing permissible number 01 
fixture uP-its lor other slopes than those given in this table, 

(b) In case the sanitary system consists of 
one soil stack only or of one soil stack and one or 
more waste stacks of less than 3-inch diameter, 
the building drain and building sewer shall be 
of the same nominal size as the primary branch 
from the soil stack as given by table 807, except 
that (d) of this section and the applicable rules 
in paragraph 807, part III, relating to pressure 
drainage may apply when the prescribed 
conditions are complied with. 

(c) In case the plumbing system has two or 
more soil stacks each having its separate pri
mary branch or has one or more soil stacks and 
one or more waste stacks of 3-inch diameter or 
larger, each soil and waste stack having its 

and slope may be increased from the value g~ven 

in table 807 for It primary branch of the sam~ 

diameter and slope -to the value given in table 
807(0), part III, of this manual, provided that 
theincrease is made strictly within the principles 
and rules of paragraph 807, part III. 

(d) In case there is no fixture drain or 
hOrizontal branch connecting directly with the 
building drain or a branch thereof and the lowest 
fixture branch or horizontal branch connected 
to any soil or waste stack of the system is 3 
feet or more abovethe grade line of the building 
drain, the permissible number of fixture units 
on primary branches, secondary branches, main 
building drain, and building sewer, may be 
increased within the limits given by table 
807 (d), part III, provided the ,increases are 
made in accordance wit.h the principles and rules 
given i'n paragraph 807, part III. 

(e) The provisions of sections 807 (c) and 
807(d) shall not apply unless plans drawn to 
scale showing the proposed installation in 
detail in regard to the diameter, direction, 
length, and slope of the building drain and its 
branches and of the building sewer have been 
submitted to and approved by the authority 
having jurisdiction over plumbing. 

Sec. 808. SUMPS AND RECEIVING T ANKS.
All building subdrains shall discharge into an 
airtight sump or receiving tank so located as 'to 
receive the sewage by gravity, from which 
sump or receiving tank the sewage shall be 
lifted and discharged into the building sewer by 
pumps, ejectors, or any equally efficient method. 
Such sumps shall either be automatically dis-,
charged or be of sufficient capacity to receive 
the building sewage and wastes for not less than 
24 hours. 

CHAPTER IX. STORM DRAINS 

Sec. 901. GENERAL.-Roofs and paved areas, 
yards, courts, and courtyards shall be drained 
into the storm-sewerage system or the com
bined sewerage system, but not into sewers 
intended for sanitary sewage only. When con
nee ted with a combined sewerage system, storm 
drains, the intakes of which are within 12 feet 
of any door, window, or ventilating opening, if 
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connections. Traps shall be set below the frost 
line or on the inside of the building. Where 
there is no sewer accessible, storm drainage shall 
discharge into the public gutter, unless other
wise permitted by the proper authorites, and in 
such case need not be trapped. 

Sec. 902. LEADERS AND GUTTERs.-(a) Lead..~) 
ers, when placed within the walls of a building 
or run in a vent or pipe shaft, shall be of cast
iron, zinc-coated (galvanized) wrought-iron or 
steel, brass, copper, or lead pipe, or of copper 
tubing. 

(b) Outside leaders may be of sheet metal. 
When of sheet metal and connected with a build
ing storm drain or storm sewer, they shall be 
connected to a cast-iron drain extending not 
less than 1 foot above the finish grade. A sheet
metal leader along a public driveway without 
sidewalk shall be properly protected against 
injury. 

(c) Roof gu tters shall be of metal or other 
materials suitable for forming an effective open 
channel for collecting water and conducting it 
to the leaders and suitable for making a tight 
connection with the leaders. (See par. 902, pt. 
III.) 

Sec. 903. SIZE OF STORM DRAINS AND LEAD
ERs.-(a) Storm drains of a building shall be of 
ample size to convey the estimated storm water 
from the roof gutters to the street sewer or other 
approved place of discharge without overflow 
and without producing dangerously high pres
sures in any building drain or leader. The esti
mated flow shall be based on the maximum ex
pected rate of rainfall and estimated rate of flow 
of storm sewage from other sources. The tables 
in this section pertaining to leaders and building 
storm drains are based on the horizontal pro
jection of the roof area, a rate of rainfall of 4 
inches per hour and limited slopes as indicated 
in the tables. (See par. 903, pt. III, for meth
ods of computing the requirements for condi

~	 ) tions not covered by or in these tables.) 
" • (b) The area drained into or by a vertical 

leader or a sloping leader or connecting pipe 
having a slope of }~-inch fall per foot or greater 
shall not exceed the values gi ven in table 
903 (b). 

(c) The roof area drained into a building 
storm sewer or into a main storm drain or any 

TABLE 903(b).-Maximum roof area for leade7's 

I
Diameter 01 Maximum
 

leader or pipe roof area
 
1------ 

Inches Square jeet 
2 500 
2~ 960 
3 1, 500 

• 3~ 2,200 
4 3,100 
5 5,400 
6 8,400 

_8__~~ 
• Drainage fittings are not generally available. 

TABLE 903(c).-Maximum roof area for building storm 
sewers or drains 

. Maximum roof area" (or drains of various slopes 
Diamet.erl--------------------- 
~f pipe l1.-inch ~'-inch )4-inch Hi-inch 
(mches) fall per I fall per I fall per I fall per 

foot foot foot foot 
---,---'----1 1--

Square feet Square jeet Squareje,t Squarefect 
2 300 500-_ .. -

480 670 960. - . - 
3 

~'2~ 
750 1,5001,050~ ~-

1,100 1,550 2,200.. --. '3~ 
1. 550 2,1504 a,l00 

1,800 2,7005 3,600 5,400 

L
6
8 

3.000 4,200 6,000 8,400 
5,900 8,700 11,900 l7, 400 

10 19,6009,800 15.200 aO,400 
12 15,900 24, 700 31,800 49. 400 

----_._-----_. 

• 2~-inch and 3~-inch cast-iron soil pipe and fittings and a~-inch 
drainage fittings are not generally available. 

of its branches shall not exceed the values 
given iIi table 903(c). . 

(d) Roof area or drained area as applying 
in the preceding tables of this section shall be 
the horizontal projection of the' area., except 
that where a building wall extends above the 
roof or court in such a manner as to drain 
onto the roof or court, due allowance for the 
additional run-<lff shall be made. (See par. 
903(d), pt. III, for methods of computing
allowance. ) 

Sec. 904. SEPARATE AND COMBINED 
DRAINs.-(a) The sanitary- and storm-drainage 
systems of a building shall be entirely separate, 
except that where a combined sanitary-and
storm street sewer is available the storm drains 
may connect to a combined sanitary-and
storm building drain or sewer at least 10 feet 
downstream from any primary branch of the 
sanitary system. Connections between the 
sanitary and storm systems shall be made n.t 
the same grade by means of a single wye 
fitting. (See par. 904, pt. III, for explanation 
of this requirement.) 

(b) Up to the point of combining into one 
system, the sizes of the storm and sanitary 

..
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branches shall be as required for separate 
storm and sanitary systems. 

In the case of a combined sanitary-and
storm building drain or sewer, or of a branch 
formed by the junction of a single storm drain. 
or sewer and a single sanitary drain or sewer 
when neither the storm nor the sanitary drain 
carries more than one-half of its allowable 
load as given in table 903(c), part II, and table 
807 (c)-Ill, part Ill, the diameter of the com
bined drain or combined sewer shall be at 
least equal to that of the larger of the two 
branches emptying into it, except that in no 
case shall a combined sanitary-and-storm build
ing drain or building sewer be less than 4 inches 
in diameter. If either or both of the storm or 
sanitary branch drains carry more than one-half 
the allowable load, the combined drain or com
bined building sewer shall be in accordance 
with table 904-Ill and rules of paragraph 
904, part Ill. 

Sec. 905. CLOSED SYSTEM REQUIRED.-When 
connected with a combined sanitary-and-storm 
sewerage system, the building storm-drainage 
piping shall form a closed system with water
tight joints, except for its outlet and intake 
openings. 

Sec. 906. OVERFLOW PIPEs.-Overflow pipes 
from cisterns, supply tanks, expansion tanks, 
and drip pans shall connect with any building 
sewer, building drain, or soil pipe only by means 
of an indirect connection. 

Sec. 907. SUBSOIL SUMPs.-Subsoil drains be
low the main-sewer level shall discharge into a 
sump or receiving tank, the contents of which 
shall be automatically lifted and discharged 
into the drainage system through a properly 
trapped fixture or drain. 

Sec. 908. CONSTRUCTION .OF SUBSOIL 
DRAINs.-Where subsoil drains are placed un
der the cellar floor or used to encircle the outer 
walls of a building, they shall be made of open
jointed drain tile or earthenware pipe, not less 
than 4 inches in diameter. When the building 
drain is subject to backwater the subsoil drain 
shall be protected by an accessibly located 
automatic back-pressure valve before entering 
the building sewer or drain. If such drains 
are connected with the sanitary sewer 01' with 
a combined system they shall be properly 
trapped. They may discharge to an area drain. 

CHAPTER X. VENTS AND VENTING 

Sec. 1001. MATERIAL.-Vent pipes or tubing 
shall be of cast iron, zinc-coated (galvanized) 
wrought iron or steel, brass, copper, or lead. 

Sec. 1002. PROTECTION OF TRAP SEALS.
The seal of every fixture trap in a plumbing 
system shall be adequately protected by a 
properly installed vent or system of venting. 
A stack-vent, back vent, relief vent, dual vent, 
circuit or loop vent, or a combination of two or 
more of these forms installed in the manner and 
within the limitations specified in sections 1006 
to 1012, inclusive, shall be considered as ade
quate protection of trap seals in the sense of 
this section. (See par. 1002, pt. III.) 

Sec. 1003. STACK-VENTS REQUIRED.-Every 
soil or waste stack shall be extended vertically 
as a stack-vent to at least 6 inches above the 
highest horizontal branch and then to the open 
air above the roof or otherwise terminated in 
the open air outside the building; or the stack
vent and vent stack may be connected together 
within the building at least 6 inches above the 
flood level of the highest fixture, with a single 
extension from the connection to the open air. 

Sec. 1004. VENT STACKS REQUIRED.-A vent 
stack or main vent shall be installed with a soil 
or waste stack whenever relief vents, back vents, 
or other branch vents are required in two or 
more branch intervals. The vent stack shall 
terminate independently in the open air outside 
the building or may be connected with the 
stack-vent as prescribed in section 1003, and 
shall connect with the soil or waste stack 
through, at, or below the lowest horizontal 
branch or with the primary branch of the 
building drain. 

See. 1005. DIs'rANCE OF TRAP FROM VENT.
Except as provided for particular fixtures and 
forms of construction in sections 1010 and 1011, 
and excepting water closets, pedestal urinals, 
trap-standa.rd service sinks, and other fixtures 
whic~ d~pend on siphon action for the proper ( • 
functlOnmg of the fixture, each fixture trap . j 

shall have a protecting vent located so that the 
total fall in the fixture drain from the trap weir 
to the vent fitting is not more than 1 pipe diam
eter, and the developed length of drain from 
trap weir to vent fitting is not less than 2 nor 
more than 48 pipe diameters. A back vent or 
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relief vent, preferably in the form of. a con
tinuous-waste-and-vent, shall be installed within 
these limits as may be necessary for compliance 
with this requirement. (See par. 1005, and 
fig. 13, pt. III.) 

Sec. 1006. DUAL VENTS PERMITI'ED.-A dual 
vent for two fixture traps insta.lled as a vertical 
continuous-waste-and-vent, or a stack-vent in a (',

" J dual capacity, may be employed under the fol
lowing conditions and no additional vents for 
the traps thus vented shall be required: 

(a) When both fixture drains connect with a 
vertical drain or stack at the same level, and 
the developed length and total fall of each of 
the two fixture drains are within the limits 
given in section 1005. (See fig. 14A, pt. III.) 

(b) When the two fixture drains connect with 
the vertical drain or stack at different levels, the 
difference in level of the two connections is not 
greater than five 
vertical section of drain or stack, the diameter 
of the vertical section or stack up to and includ
ing the higher connection is not less than that 
required for the horizontal drain for both fix
tures, the cross-section of the higher of the two 
fixture drains is not greater than one-half that 
of the vertical drain, and the developed length 
and total fall of each of the two fixture drains is 
within the limits given in section 1005. 
fig. 14B, pt. III.) 

Sec. 1007.' GROUP 
A lavatory trap and a bathtub or shower-stall 
trap may be installed on the same horizontal 
branch with a back vent for the lavatory trap 
and with no back 
shower-stall trap, provided the vertical section 
of the lavatory drain is of not less than l}~-inch 

diameter, connects with the tub or shower-stall 
drain in a vertical plane, and 
lengths of both fixture 
limits given in section 
pt. III.) 

CJ 
(b) Two lavatory traps and two bathtub or 

shower-stall traps may be installed 011 

horizontal branch 
lavatory traps and with no back vents for the 
bathtub or shower-stall 
the horizon tal branch, 
fixture drains, shall 
diameter and the fixture drains for bathtubs or 
shower stalls connect as closely as practicable 

¥RA.~ -.'11111111'1!'" 

times the diameter of the 

(See 

VENTS PERMITTED.-(a) 

vent for the bathtub or 

the developed 
drains are within the 
1005. (See fig. 15A, 

the same 
with a dual vent for the 

traps, provided that 
except the separate 

be at least 2 inches in 

upstream from the vent by means of a draiuage 
wye. (See fig. 15B, pt. III.) 

(c) A lavatory trap, kitchen-sink trap, and a 
bathtub or shower-stall trap may be installed 
on the same horizontal branch, as in (a), pro
vided the dual vent for the lavatory and sink 
traps is installed in accordance with section 
1006. (See fig. 150, pt. III.) 

Sec. 1008. YOKE AND RELIEF VENTs.-Bath
room groups, each consisting of a water closet, 
lavatory, and a shower stall or bathtub with 
or without shower head, may be installed on a 
soil stack with any of the following forms of 
group venting: 

(a) Two bathroom groups, or one bathroom 
group and kitchen sink or kitchen-sink-and
tray combination, may be installed in the high
est branch interval of the soil stack or on a 
vertical yoke-vented branch not less than 3 
inches in diameter with no branch vents other 
than the yoke vent, provided each fixture 
drain connects independently to the soil stack 
or with the water-closet drain (closet bend) in 
the highest branch interval and each fixture 
drain in all except the highest branch interval 
connects independently with the yoke-vented 
branch or with the water-closet drains (closet 
bends) within the limits given in section 1005. 
(See fig. 16, pt. III.) 

(b) One bathroom group with group vent
ing in accordance with section 1007 (a) and with 
the horizontal branch connected to the soil 
stack at the same level as the water-closet drain 
or connected to the water-closet drain (closet 
bend), or a bathroom group and kitchen sink 
with connections to the stack in the same 
manner and with group venting in accordance 
with section 1007(e), may be installed in the 
same branch interval of a soil stack within the 
limits of permissible fixture units for one soil 
stack and branch intervals (sec. 805(b», pro
vided that a relief vent is installed from the 
water-closet branch drain in the third branch 
interval from the top and in each lower branch 
interval. (See fig. 19, pt. III.) 

(e) Two bathroom groups with group vent
ing in accordance with section 1007 (a) or 
1007 (b), or two bathroom groups and two 
kitchen sinks with group venting in accordance 
with section 1007(e), may be installed in the 
same branch interval of a soil stack, provided 
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a relief vent is installed for the second and 
lower branch intervals from the top. (See figs. 
18 and 20, pt. III.) 

(d) In all cases the relief vent required 
under (a), (b), or (c), may be a dual vent and 
the size shall be in accordance with section 1015. 
Fittings that combine the effects of two or more 
standard fittings in one casting may be per
mitted. (See also par. 1008 and figs. 13 to 20, 
pt. III.) 

Sec. 1009. CIRCUIT VENTS AND Loop 
VENTs.-(a) A group of fixtures in line (bat
tery) on the same floor or level may be installed 
on one horizontal branch with a circuit or loop 
vent connected to the horizontal branch in 
front of the last fixture drain, within the limits 
given in table 1009 (a), provided relief vents 
connected to the horizontal branch in front of 
the first fixture drain are installed as follows: 

In each branch interval, if the total fixture 
units installed in the branch exceeds one-half 
the number given in table 1009(a), except that 
no relief vent shall be required in the highest 
branch interval of the system or in any branch 
interval if the total number of fixture units on 
the stack above the horizontal branch does not 
exceed the limits for one stack given in table 
805 and the number of fixtures on the circuit
or loop-vented horizontal branch does not ex
ceed two for a 2- or 3-inch horizontal branch or 
does not exceed one-half the pennissible nUlll
bel' in column 2 of table 1009(a) for 4-inch and 
larger horizontal branches. A dual relief vent 
for two circuit- or loop-vented horizontal 
branches in the same branch interval may be 
installed: 

TABLE lO09(a).-Limits for circuit and loop venting 

(2) (3)~1) 
Water elm,· Fixture units 

for fixturesDiameter of Iets, pedestal 
horizontal urinals, or other than 

branch trap-stand designated in 
ara fixtures column 2 

Inche8 NumberNumber 
2 6None 

23 20 
84 60 

165 120 
246 180 

(b) The limits for circuit- or loop-vented 
horizon tal branches may be increased to onf1 
and one-half times the vu.lues given in table 

1009(a) for 3-inch and larger branches when
 
relief vents are installed so that there is a relief
 
vent inside the first fixture drain, the number
 
of fixtures or fixture units outside the last relief
 
vent does not exceed the limits given in columns
 
2 and 3 of table 1009 (a) , and the number of
 
fixture drains between any two successive relief
 
vents does not exceed two for a 3-inch, three
 
for a 4-inch, five for a 5-inch, or eight for a
 
6-inch or larger horizontal branch.
 

(c) Two lines of fixtures back-to-back (double
 
battery) shall not be circuit- or loop-vented on
 
one branch, but each line may be installed on
 
a separate branch and circuit- or loop-vented.
 
(See figs. 21 and 22, pt. III.)
 

Sec. 1010. VENTS FOR FLAT-BoTTOMED FIX

TUREs.-The trap and fixture drain not exceed

ing 2 inches in diameter of a single fixture
 
having a relatively flat bottom at least 200
 
square inches of which slopes toward the outlet
 
with a fall not exceeding %inch per foot, or
 
the trap and fixture drain from a group of not
 
more than three such fixtures, may be installed
 
with a vertical section of the fixture drain not
 
exceeding 24 pipe diameters in length at a dis

tance not exceeding 10 pipe diameters from the
 
trap weir, with a total length of sloping drain
 
not exceeding 72 pipe diameters, with no back
 
vent, provided that the fixture drain is the
 
highest drain on the soil or waste stack or on a
 

. yoke-vented vertical section of a horizontal 
branch. If the total developed length of the 
sloping sections of the drain from the fixture to 
the stack-vent or relief vent exceeds 72 pipe 
diameters (9 feet for O~-inch diameter or 12 
feet for 2-inch diameter), a back vent to the 
first vertical section of the drain or a continuous
waste-and-vent relief vent at or within this 
prescribed maximum distance shall be installed. 
(See par. 1010, and fig. 23, pt. III.) .. 

Sec. 1011. VENTS FOR RESEALING TRAPS.-If 
a resealing trap of approved design is installed 
for a fixture or a group of not more than three 
fixtures, the limits given for venting in section ( 
1010 shall apply. (See par. 1011, pt. III.) .. ' 

Sec. 1012. FIXTURES AT BASE OF· MAIN
 
VENT.-A group of not more than three· fixtures,
 
none of which discharge greasy wastes, may be
 
installed on a main vent or vent stack below
 
the lowest branch vent, provided the load does
 
not exceed one-half the allowable load by table
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807 on a horizontal branch of the same diameter 
as the main vent. (See par. 1012, pt. III.) 

Sec. 1013. SIZE AND LENGTH OF MAIN 
VENTs.-Vent stacks or main vents shall have 
a diameter of at least one-half that of the soil 
or waste stack, and shall be of larger diameter in 
accordance with the lImits of length and number 

r-'-, of fixture units as given in table 1013. The 
(, ) length of the main vent for application with 

table 1013 shall be the total developed length as 
follows: 

(a) From the lowest connection of the vent 
system with the soil stack, waste stack, or 
primary branch to the terminal of the vent, if it 
terminates separately to the open air; 

(b) From the lowest connection of the vent 
system with the soil sta~k, waste stack, or 
primary branch to the stack-vent plus the 
developed length of the stack-vent to its ter
minal iIi the open air, if the stack-vent and vent 
stack are joined with a single extension to the 
open all'. 

TABLE lOI3.-Size and length of main vents 
---~-~---- .------ 

~: 1	 MaXimum permissible developed length of vent 

DialI!cl.cr I~ v. gI ~ '0 ~ ~ ~ ..., ~ ~ ~ 
. of sOlI or 0 g~ ~ ~ c ~ c ~ c c ~ 

wastcstack ~ U'.l ~..c ..0 ~ ..c ~ ~ ~ ~ ~ 
(inches) .g~~ I 8 g ..0 g .c ...0 ..0 ..0 ..0 

~ C ~..... ..... () ..... (,) (,) c:> c:> (,) 

~=~ ;t ; ~ ~ I ~ ~ ~ 1 ~ 
I 

I Feet Feet Feet Feet Feel Feet Feet Feet Feet 

i~::::::::: J ~ I~~ 300 ----- :::::: :::::: ::::: 
3 40 . 20 80 280 650 . _ 
3___________ 80 18 75 240 600 _ 
L 310 30 95 240 1,000 _ 
L 620 22 70 180 780 .__ _ _ 
5 750 . 28 70 320 1,000 _ 
L 1,500 . . 20 50 240 750 _ 
6 1,440 ----- ----- ----- 20 95 240 1,000
6 2,880 _.. 18 70 180 750 
8 3, 100 ----- ----- ----- ----- 30 80 350 11,100 
L 6.200 1 ----- ---~_~:_~~ 25 60 ~o 

1 

Sec. 101'1. SIZE AND LENGTH OF STACK
VENTs.-Staek-vents shall be of the same diam
eter as the sailor waste stack, if the sailor 
waste stack carries one-half or more of its 
permissible load by table 805 or has horizontal (J	 branches in more than two branch intervals. 
If the sailor waste stack carries less than one
half its permissible load and has horizontal 
branches in not more than two branch intervals, 
the stack-vent may be of a diameter not less 
and a length not greater than required by table 
1013. 

Sec. 1015. SIZE OF BACK VENTS AND RELIEF 
VENTs.-The nominal diameter of a back vent, 
when required, shall be not less than IX inches 
not less than one-half the diameter of the drain 
to which it is connected, and under conditions 
that require a relief vent for approved forms of 
group venting (see secs. 1007, 1008, a~d 1009), 
the sum of. the cross sections of all vents in
stalled on the horizontal branches in one branch 
interval shall be at least equal to that of either 
the main vent or the largest horizontal branch 
in the branch interval. 

Sec. 1016. SIZE OF CIRCUIT AND Loop 
VENTs.-(a) The nominal diameter of a circuit 
or loop vent and the first relief vent as required 
by section 1009 (a) shall be not less than one
half the diameter of the horizontal branch thus 
vented. Under conditions that require a relief 
vent (see sec. 1009) the sum of the cross
sections of the circuit or loop and relief vents 
shall be at least equal to that of either the main 
vent. required or the horizontal branch. _In 
determining the sum of cross sections for this 
requirement all relief vents connected to the 
horizontal branch may be included. 

(b) Additional relief vents, installed in com
pliance with section 1009(b), shall be !lot less 
in diameter than one-half that of the largest 
fixture branch connected to the horizontal 
branch. 

Sec. 1017. RELIEF VENTS Fon OFFSETS.
The relief vent required for an offset, as pre
scribed by section 806(b), shall be installed 
either as a vertical continuation of the lower 
section of the soil or waste stack or as a side 
vent connected to the lower section of the soil 
or waste stack between the offset and the next 
fixture or horizontal branch bPlow the ofi'set. 
The size of the required relief vent shall be 
determined as follows: 

(a) If the stack-vent from the upper section 
of the sailor waste stack is equal to that of the 
upper section, the relief vent shall not be 
smaller than the main vell t of the stack system; 

(b) If the stack-vent from the upper section 
of the sailor waste stack is smaller in diameter 
than that section, it may be the same diameter 
as the main vent required, in which case the 
diameter of the relief vent for the offset shall 
be equal to that of the lower section and shall 
be extended to the open ail' without reduction 
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in size or may be connected to the main vent or 
stack-vent, provided the one to which it is 
connected is of equal or greater diameter. 

If horizontal branches connect to any soil or 
waste stack between two offsets each offset 
shall be vented as required in this section. 

Sec. 1018. FROST CLOSuRE.-In cold climates 
adequate provision shall be made to guard 
against frost closure of vents. 

Sec. 1019. LOCATION OF VENT TERMINALS.
(a) No vent terminal from the sanitary drain
age system shall be within 12 feet of any door, 
window, or ventilating opening of the same or 
an adjacent building unless it is at least 3 feet 
higher than the top of such opening. Exten
sions of vent pipes tlll'ough a roof shall termi
nate at least 1 foot above it and shall be properly 
flashed. Vent terminals extending through 
walls shall not terminate within 12 feet horizon
tally of any adjacent building line, shall be 
turned to provide a horizontal opening down
ward, shall be effectively screened, and shall be 
properly flashed, calked, or otherwise sealed. 

(b) In the event that a structure is built 
higher than an existing structure, the owner of 
the structure shall not locate windows within 
12 feet of any existing vent terminal on the 
lower structure, unless the owner of such higher 
structure shall defray the expenses of, or shall 
himself make, such alterations as are necessary 
to conform with the provisions of this section. 

Sec. 1020. VENTS NOT REQUIRED.~(a) No 
vent shall be required for a leader trap, back
water trap, or subsoil catchbasin trap. 

(b) No vent shall be required for the trap 
of a basement or cellar-floor drain or area 
drain, provided such drain branches into the 
building drain or a branch thereof at least 5 
feet downstream from any soil or waste stack, 
the length and fall of the floor or area drain 
are within the limits of section 1005, the load 
on the building drain or any of its branches 
does not exceed the limits in table 807, and the 
building drain is not subject to backwater 
effects. 

Sec. 1021. VENTS PROHlBITED.-(a) No back 
vent sha.ll be installed within two pipe diameters 
of the trap weir. 

CHAPTER XI. INDIRECT CONNECTIONS 
TO WASTE PIPES 

Sec. 1101. INDIRECT WASTEs.-Waste pipes 
from the following shall not connect directly 
with any building drain, soil, or waste pipe: a 
refrigerator, ice box, or other receptacle where 
food is stored; an appliance, device, or apparatus 
used in the preparation or processing of food 
or drink; an appliance, device, or apparatus 
using water as 9, cooling or heating medium; 
a sterilizer, water still, water-treatment device, 
or water-operated device. 

Such waste pipes shall in all C9.ses empty 
into, and above the flood level of, an open 
plumbing fixture or shall be connected indi
rectly to the inlet side of a fixture trap. In
direct waste conneetions shall not be located 
in inaccessible or unventilated cellars or other 
spaces. (See par. 1101, pt. III.) 

Sec. 1102. SIZE OF REFRIGERATOR W As'rES.
Refrigerator waste pipes shall be not less than 
1% inches in diameter for one opening, O~ 

inches for 2 or 3 openings, and 2 inches for 4 
to 12 openings. Each opening shall have a trap 
and clean-out so installed as to permit proper 
flushing and cleaning of the waste pipe. 

Sec. 1103. OVERFLOW PIPEs.---Overflow pipes 
from a water-supply tank or exhaust pipes from 
a water lift shall not be directly connected with 
any building drain or with any soil or waste 
pipe, but shall discharge outside the building, 
or into an open fixture as provided in section 
1101. 

CHAPTER XII. MAINTENANCE 

Sec. 1201. DEFECTIVE PLUMBING.-Any part 
of the plumbing system found defective or in 
an insanitary condition shall be repaired, reno
vated, replaced, or removed within 30 days 
lIpon written notice from the authority having 
jurisdiction over plumbin~. 

Sec. 1202. TEMPORARY TOILET FACILITIES.
Toilet facilities provided for the use of workmen ( I during the construction of any building shall
 
be maintained in a sanitary condition.
 

Sec. 1203. CONDENSATE AND BLOW-OFF CON

NECTIONS.-No direct connection of a steam
 

(b) Except as permitted in sections 1006, 
1007, 1008, 1009, and 1012, no wet vent shall 
be installed. 

exhaust, boiler blow-off, or drip pipe shall be 
made with the building-drainage system. Waste 
water when discharged into the building-drain
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age system shall be at a temperature not higher the time set for any inspection or test, the 
than 140° F. Where higher temperatures exist inspection or test shall be made by the plumber 
proper cooling methods shall be provided. and the plumber required to file an affidavit 

with the authority having jurisdiction over 
CHAPTER XIII. INSPECTION AND plumbing and with the owner. The affidavit 

TESTS shall state that the work was installed in 

Sec. 1301. INSPECTION.-All piping, traps, accordance with this manual and the approved 

and fixtures of a plumbing system shall be in plans and permit, that it was free from defects, (',: spected by the authority having jurisdiction and that the required tests were made and the 

over plumbing to insure compliance with the system is free from leaks; also whether the 

requirements of this manual and the installation owner or his authorized agent presentwas 
when such inspection or tests were made, orand construction of the system in accordance
 
was duly notified.
 with the approved plans and the permit. 

Sec. 1302. TESTS REQUIRED.-Every plumb Sec. 1304. LABOR AND EQUIPMENT FOR 
ing system shall be subjected to tests for tight TEsTs.-The equipment, material, power, and 
ness. The complete water-supply system of the labor necessary for the inspection and test 
building shall be subjected to a water or air shall be furnished by the plumber, unless 
pressure test. The drainage system within or otherwise provided by the authority having 
under the building shall be subjected to a water jurisdiction over plumbing. 
or air-pressure test before the pipes are con Sec. 1305. TESTS OF DRAINAGE SYSTEM.
cealed or the fixtures are set in place, and the (a) A water test may be applied to the system 
sanitary-draInage and vent system shall be in its entirety or in sections. If applied to the 
subjected to a final smoke or air-pressure test entire system, all openings in the piping shall 
after the system has been completed and the be tightly closed, except the highest opening, 
fixture traps have been connected. The author and the system filled with water to the point 
ity having jurisdiction over plumbing may re of overflow. If the system is tested in sections, 
quire the removal of any plug or cap during the each opening shall be tightly plugged (except 
test to determine whether the pressure has the highest opening of the section under test) 
reached all parts of the system. He may modify and the section shall be filled with water. In 
or change the order of any of the tests prescribed testing successive sections, at least the UppeI 
in sections 1305, 1306, and 1307, or may substi 10 feet of the next lower section shall be re
tute a different test to meet special conditions; tested (except the uppermost 10 feet of the 
provided that the tests used are, in his opinion, system) and shall have been subjected to at 
as effective as those required in the sections least a la-foot head of water. 
enumerated. The water level shall remain constant with

Sec. 1303. NOTIFICATION Fon TEsT.-(a) It out any further addition for sufficient time to 
shall be the duty of the plumber to notify the inspect the entire section under test, but in no 
authority having jurisdiction over plumbing case less than 15 minutes. 
and the owncr, or his authorized agent, orally, (b) In place of the water test, an air test 
by telephone, 01' in writing, not less than one may be applied as follows: With all openings 
working day beforc the work is to be inspected tightly closed, air shall be forced into the 
or tested. system until there is a uniform pressure suffi

C)
 
(b) It shall be thc duty of the plumber to cient to balance a column of mercury 10
 

make sure that the work will stand the test inches in height (or 5 pounds per square inch)
 
prescribed before giving thc above notification. on the entirc system or section under test. 

(c) If the authority baving jurisdiction over Thc air pressurc shall be maintained on the 
plumbing finds that the work will not stand systcm or scction without any furthcr addition 
the test, the plumber shall be required to re of air for a sufficient timp, to detcrmine tightness 
notify thc authority. but in no casc for less than 15 minutes. (See 

(d) If the authority having jurisdiction over par. 1305 (b), p. ILL) 
plumbing fails to appear within 24 hours of Sec. 1306. FINAL TEs'I'.-After all fixtures 
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. have been permanently connected and all trap
 
seals filled with water, a smoke or air test under
 
a pressure of approximately I-inch water
 
column shall be applied to the sanitary system.
 

In the case of a smoke test, a thick penetrat

ingsmoke produced by one or more smoke
 
machines (not by chemical mixtures) shall be
 
introduced into the entire system through a
 
suitable opening. As the smoke appears at the
 
stack openings, they shall be closed and a pres

sure equivalent to I-inch water column shall
 
be applied.
 

Sec. 1307. TESTS OF THE WATER-SUPPLY
 
SYSTEM.-The water-supply system shall be
 
tested in its entirety by filling the entire system
 
with water under a pressure of at least 100
 
pounds per square inch, or by applying air
 
pressure of at least 35 pounds per square inch
 
(70 inches of mercury column) in case the water
 
test is not feasible or not desirable. The test
 
in either case shall be applied for sufficient
 
time to determine tightness.
 

Sec. 1308. FINAL CONDITION.-All parts of
 
the plumbing system and associated equipment
 
shall be otherwise tested and adjusted to work
 
properly and be left in good operating condition.
 

Sec. 1309. SEPARATE TESTS PERMITTED.

Tests may be made separately, as follows:
 

(a) The building sewer and all its branches
1. 

from the property line to the building drain. 

I (b) The building drain and yard drains, in

cluding all piping to the height of 10 feet above
 
the highest point on the house drain, except the
 
exposed connections to fixtures. 

I (c) The soil, waste, vent, inside leader, and
 
drainage pipes which would be covered up
 
before the building is inclosed or ready for
 

~	 completion. The test required for (b) and (c) 
may be combined. 

(d) The final test of the whole system. 
After each of the above tests has been made
 

and proved acceptable the authority having
 
jurisdiction over plumbing shall issue a written
 

j 

~]	 approval. 
~ Sec. 1310. COVERING OF WORK.-No drainage
I: or plumbing system or part thereof shall be 

covered until it has been inspected, tested, andf: 
approved as prescribed in this chapter. If any
 
building-drainage or plumbing system, or part
 
thereof, is covered before being regularly in

spected, tested, and approved, as prescribed in
 

" 
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this chapter, it shall be uncovered upon the 
direction of the authority having jurisdiction 
over plumbing. 

Sec. 1311. DEFECTIVE WORK.-If inspection 
or test shows defects, such defective work or 
material shall be replaced and· inspection and 
the tests repeated. 

. All repairs to piping shall be made with new 
material. No calking on screwed joints, cracks, 
or holes will be acceptable. 

Sec. 1312. TESTS OF LEADERs.-Leaders and 
their roof connections within the walls of build
ings, or their branches on an outside system 
where such branches connect with the building 
drain or are less than 3 feet from the wall of the 
building, shall be tested by the water or air test. 
Branches on the outside system may be tested 
in connection with the house drain. 

Sec. 1313. OUTBUILDINGS.-If a stable, barn, 
or other outbuilding or any part thereof is used 
for human habitation, the specified inspections 
and tests of the plumbing system shall be made. 
Otherwise, all drains shall be inspected, but need 
not be tested. 

Sec. 1314. GARAGEs.-For a garage or any 
part of a garage the specified tests and insp0c
tions of the plumbing system shall be made. 

Sec. 1315. CERTIFICATE OF ApPROVAL.-Up
on the satisfactory completion and final test of 
the plumbing system a certificate of approval 
shall be issued by the authority having jurisdic
tion over plumbing to the plumber to be deliv
ered to the owner. 

Sec. 1316. TEST OF DEFECTIVE PLUMBING.
The smoke or air test shall be uSfld in testing the 
sanitary condition of the plumbing system of a 
building where	 there is reason to believe that 
the system has become defective. In plumbing 
found defective	 by the authority having juris
diction over plumbing the alterations required 
shall be considered as new plumbing. 

Sec. 1317. INSPECTIONS AND TESTS NOT RE
QUIRED.-No tests or inspections shall be 
required where a plumbing system or part 
thereof is set up for exhibition purposes and is (1 
not used for toilet purposes and not dircctly 
connected to a sewerage system; nor after the 
repairing, or the replacement by a new one to be 
used for the same purpose, of an old fixture, 
faucet, or valve; nor after forcing out stoppages 
and repairing leaks. 



PLUMBINO SYM80Lj 
Symbol Plan Initia~ Item 

0 D Dratnaq~ Line 
._--- 0 V.S lien! Lt"ne 
------ © Tile Pipe 

• • • 0 CW Cold Water Line 
--- 0 IiW tlot Water Line 
----- 0 HWI<. tlot Waler Return 

)( H II 0 G Gas Pipe 
•• •• •• •• 0 DW Ice Water Supply 

~~~- ...-~~~tt Df<, Ice Water f<eturn 
< , , , 0 fL. fife Line; ; , , 

f----------
.) ) ) ) ) I ED IW Indired Waste 
-'-I--I--i EB 1.S Industrial Sewer f-------.--... 

ACId Waste--\--\--[ 0 AW 
=~_'O._I@ A AIr Line 
-0000-0000 0lJ V Vacuum Line 

( ( c ( [RJ R Rdriqmltor Waj!e
-

1" 6ate Valves1., 
.._

Check ValvesIfI ')1 19...... 
----,..leo yeo CO Cleanout 

Dro fO floor Drain 
t9l R.O Ro. Roof Drain 
)Q(REf I Rff Refriqeralor DrainI 
:a: So. Shower Drain 
9 GT Grease Trap 

11-<5.<::. SC 5ill Cock 
;j-< G G. Gas Outlet 
;f-' VAC VAC, Vacuum Outlet 
~ M Meter 
[B tlydrant 
= tiP tlose RackH.R. 

{.I=I, tiP Hose Rack- tJllilt inHR. 

iji L. Leader 
@ HWT tlot Water Tank 
(9 Wit Water tleater 
@ WM Wash/nq Machine 
@ R.8. !?anqe 80iler 

()
l ' ~~ 

.-,~.-

~1~:)ShOWerU-ROd ~EJ 
freestandinq Corner ' IJuilt-in 

IJATti TU85 
== 
D o(l971[W 

Pedestal Wall Hllnq Corner Manicure Dental 
,~ 

~. ) LAVA TORIlS 
~;o;~ l1lEIJlr T"o~ 

Kitchen Pantry Kitchin 
Double Drain f)oard Sinqle Dr. 800m 
~ 
~ IT o 

Combination Veqetable Slop Sink 
j(nk 6 Tub 

SINKS 

MI T~JgT ~ 0 0)
l~ Tank flush bidet 

LAUNDPY Vd~ 
StlOWlR TU8S TOILETS 
~~~~~~=~~ 

Stall Types Wall tlunq © Wall Recessed 
Pedestal 

URINAL5 DRINKING rOIJNTAINJ 

FIGURE I.-Standard plumbing symbols. 
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Roof /(001 Drain 
I ~f~u .
 
I Connect 10 5tOCK Vent --1 Jrron'1unenf
 

~ I 
I ® I 
~-----~ I 
I I 

~eck 

VO/Yl 

Itt '" Indirect Waste 
N" Loop Velll 
o .. OIf.5d 
P ,. Primary t5rlJl1c!; 

A• ~roncn InIUVd/ 
~. /5rQncn /ltnt 
c· ~(/tldll1q Ordin 
D· /5(//II///(1 Sewer 

(D). I • / \ /---------.. ,( c.a 
~j'O"I . 

Secondf"loor 

fj/dq Wall 

ftr.Jt floor 

6o,jement 

I 
0) I 

-~---~ icl}i I 

"-, ,-"i~=--zL1 : 
I !m ®1 
I ~' 

) ~ __ 1
CD'\! ~~--T- r lftfnerJrrdn?t'Iflt"nl; 
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FIGlJlUJ 2.-1llustration of definitions. 
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PART III. EXPLANATIONS, ILLUSTRATIONS, AND INTERPRETATIONS 

[NOTE.-Part III is divided into subdivisions called 
paragraphs, each of which is numbered to correspond 
with the section in part II to which it applies. Since 
not all sections of part II are discussed in part III, the 
paragraph numbering in part III is not necessarily 
consecutive. Tables also carry the same number as 
the section in part II to which they apply, with the 
addition of the suffix "-III" so that when reference is 
made to them it will be readily understood that they 
are to be found in part ilL] 

Par. 101. DEFINITIONS. 

Accepted standard-s.-Since this manual is 
primarily for Federal use, preference is given to 
Federal specifications in stating requirements. 
These do not cover all plumbing fixtures and 
materials, however, and there may be special 
conditions requiring the use of other specifica
tions. In part II, the Federal specification is 
given where it exists. Where there is no such 
specification and a suitable one is available 
from another source, this is given. Where 
there is no suitable specification that can be 
definitely ideJ1tified, the matter is left to the 
authority having jurisdiction over plumbing. 
In a few cases available information not in the 
form of a specification is given in the form of 
tables. 

Sewage-treatment plant.-The term "sewage" 
is a general inclusi ve term used to designate the 
combination of liquid-borne waste originating 
in residences, business buildings, institutions, 
and industrial establishments with or without 
such ground, surface, or storm water as may 
become mixed with it as it is admitted into or 
passes through the sewers. It may be further 
defined to indicate the character of the liquid 
waste carried, as sanitary sewage, industrial 
sewage (more commonly called industrial waste), 
and storm sewage. 

Sanitary sewage is that which originates in 
the sanitary conveniences of dwellings, business 
buildings, factories, institutions, and the like. 
Industrial sewage or industrial waste originates 
in an industrial process and is usually designated 
by the name of that process, as for example, 
"brewery wastes." Storm sewage is that 

flowing in combined or storm sewers during or 
following a period of rainfall and resulting from 
such rainfall. 

Sewers are often designated as to type of 
sewage carried. Sanitary sewers carry sani
tary sewage, which mayor may not be mixed 
with some ground water which percolates into 
the sewers. Storm sewers carry roof and 
surface run-off following rains. Industrial 
sewers carry industrial wastes. Where a single 
sewer is designed to carry both sanitary 
sewage and storm watAr, it is referred to as a 
combined sewer. 

"Sewage treatment" is a term used to desig
nate any artificial process to which sewage is 
subjected in order to remove or alter its objec
tionable constituents and to retider it less dan.;, 
gerous from the public-health standpoint. The 
term" sewage purification" is also used in this 
same connection. 

Occasionally in designing a plumbing system 
. for a building or an institution, it is necessary 
to include plans for final disposal of the sewage. 
Many factors enter into any plan for treatment 
of sewage; and the proper operation of the 
treatment plant, no matter how small, depends 
upon the careful consideration of these factors 
in the design. When it is not possible to place 
the design in the hands of a competent sanitary 
engineer, the advice of the health agencies, 
either State or Federal, should be obtained. 

The usual method of disposing of sewage 
where the amount is small is through cesspools 
or small septic-tank subsurface disposal sys
tems. While definite recommendations rela
tive to design of these two types of disposal 
should be obtained from the health agencies, 
certain information may be of value to the 
designing engineer in preparing preliminary 
plans. 

A leaching cesspool is one in which the solids 
present in the sewage are retained and the liquid 
leaches or seeps into the surrounding soil. The 
success of this type of disposal is dependent 
upon the character of the soil and its suitability 
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for rapid dispersal of the liquid entering it. 
Cesspools tend to seal themselves, .the time re
quired being dependent upon the character of 
the surrounding soil. The solids entering the 
cesspool in the sewage accumulate and at inter
vals must be removed. In the design, there
fore, the character of the soil must be considered 
and allowances made for .the storage of solids. 

Where water supplies are developed in the 
same area, cesspools should be located at least 
100 feet away from wells or other sources of 
water supply and on grolilld which slopes away 
from such sources. Cesspools should not extend 
into the ground-water table. 

Septic-tank installations generally consist of a 
watertight tank and a subsurface system for 
disposal of the effluent from the tank. The 
subsurface disposal system may consist of open
joint tile, filter trench, or subsurface sand 
filter. 

A septic tank is a settling tank in which it is 
intended to retain the sewage solids (sludge) in 
immediate contact with the sewage flowing 
through the tank for a sufficient period to 
secure a satisfactory decomposition of organic 
solids by anaerobic bacterial action. Septic 
tanks should not be confused with other types 
of tanks used in· connection with sewage 
treatment. 

The solids (sludge) retained in a septic tank 
must be removed whenever there is a sufficient 
accumulation to reduce materially the liquid 
capacity of the tank. The effluent from the 
septic tank is only partially treated sewage and 
is in a septic condition. 

The effluent of a septic tank should not be 
discharged to a small stream nor can it be 
discharged to the surface of the ground without 
nuisance. 

A septic tank should be located as close as 
practicable to the subsurface disposal field. 
It should be located, if possible, at least 100 
feet, but never less than 50 feet, from wells, 
springs, or underground water-storage basins j at 
a lower elevation; and where there will be the 
least danger of sewage overflowing or leaking 
in such a way as to contaminate a water supply. 

Grease interceptors should normally be 
omitted on small septic-tank installations. 

Septic tanks should be designed with a 
minimum liquid capacity equal to 24 hours' 

flow of sewage. The minimum-size tank should 
be not less than 500-gallon liquid capacity. 
When the effluent of a septic tank having a 
capacity in excess of 1,000 gallons is discharged 
to a subsurface tile disposal field, a dosing 
tank and an automatic sewage siphon is advis
able. Tanks of less than 1,000-ga.llon liquid 
capacity do not require automatic siphons. 

Subsurface disposal of the effluent from septic c-
tanks is possible where the character of the soil 
will permit its absorption. The percolation 
test is the most logical and practical method of 
determining the suitability of the soil for this 
method of disposal. 

Par.201. INSTALLATION OF PIPING.-When 
a building drain or sewer is installed with a fall 
of less than Yr6 inch per foot as permitted by 
section 201, part II, for lO-inch and larger 
diameters, the minimum permissible velocity 
should be computed by the formula h/12l= 
0.0008385 v2/d (for rough pipe), where h is the 
fall in inches per foot, l the length of pipe in 
feet, v the velocity in feet per second, and d 
the diameter in feet. If it is desired to install 
a building drain or building sewer at a slope 
that will maintain a velocity above some 
selected minimum within the specified mini
mums for the different diameters, the following 
table 201-III applying to rough pipe may be 
consulted. In general, the required fall in 
inches per foot is given approximately by 
..J8/81=V/VI or 8=81(V/VI)2, in which 8 is the fall 

in inches per foot necessary to give a selected 
velocity v, and 81 and VI are the fall and result 
ant velocity for pipe of the same diameter. 

TABLE 201-III.-Appl·oximate velodties for given slopes 
and diameters 

Velocities 

Diameter of pipe I - I I I I".-mch ).i.-inch ~il-inch yi-inch ~-inch 
fall per fall per faU per fall per fall per

foot foot foot foot foot 
-------,------------------ ---- 

ipsips ips ipsInche,' ipsI,.. 2,28 
1~ ________ ~:~: 

1.610,80 I. 140.57 
2,45 (\I. 24.62 1. 76.88 

2._ ... ___ .. ________ 2.03 2.88 oj 
2~--- .. ---------- 

1. 02 1.44.72 
3,23,81 1. 61 2.281.14 

3____ .. ____________ 2,49 3.53,88 1. 24 1.764_________ • ________ 2,03 2.88 4.071. 02 1. 445_ .. _______________ 4,562,28 3.231. 611.146____ .... __________ 5,002,49 3.531. 24 1. 76 

8__ .. ______ .... ____ 2,88 5.754 2,03 4.07
10_ ._. _____ .. ______ 4,563,23 6.441. 61 2.2812_________________ 1.4 1 3,63 6,00 7.06I. 76 2,49 
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Par. 301. QUALITY OF MATERIALs.-Frequent 
reference is made in chapter III, part II, to 
Federal specifications. The title of the speci
fication as given in the Federal Standard Stock 
Catalog is presented but the specification symbol 
has been omitted. This is for the reason that 
such symbols change from time to time. It is 
to be understood that the latest revision of the() specification, together with any subsequent 
amendments, is meant. For the convenience 
of the user of this manual, a list of specifications 
cited in chapter III, part II, together with the 
symbols ill effect at the time of publication of 
this manual, is given in paragraphs 303 to 325 
for more positive identification. It is recom
mended that the latest edition of the Federal 
Standard Stock Catalog be consulted from time 
to time to guard against the use of obsolete 
symbols. When there is any occasion for 
doubt, inquiry should be directed to the Federal 
Specifications Executive Committee, Wash
ington, D. C. 

Reference is also made in section 301, part II, 
to similar and equivalent specifications. These 
are for use primarily when no suitable Federal 
specification is available and may be made 
applicable, through the power of the authority 
having jurisdiction over plumbing, to fix 
acceptable standards. There are several sources 
of such standards. The chief ones are as 
follows: 

American Society for Testing Materials, 
260 South Broad Street, Philadelphia, 
Pa. 

American Standards Association, 29 West 
Thirty-ninth Street, New York, N. Y. 

Industrial associations. 
Individual manufacturers. 

In the case of these standards also, the symbol 
iesignations (particularly the part referring to 
year of adoption) change frequently and should 
be checked to see that the latest issue is being 
used.() In addition to the standards already cited, 
there is other useful material available for con
sultation by authorities having jurisdiction 
over plumbing. Included in this is a series of 

National Bureau of Standards. Examples of 
each series appear below: 

COMMERCIAL STANDARDS 

Pipe nipples; brass, copper, steel, and 
wrought-iron. (1940)__ ___________ _ CS5-40 

Standard weight malleable iron or steel 
screwed unions. (1929)________________ CS7-29 

SIMPLIFIED PRACTICE RECOMMENDATIONS 

Eaves trough, conductor pipe and fittings, 
and ridge rolls. (1939) _ R29-39 

Wrought-iron and wrought-steel pipe valves 
and fittings. (1932) . _ R57-32 

Range boilers and expansion tanks. (1929)_ R8-29 
Structural slate for plumbing and sanitary 

purposes. (1928) _ R13-28 
Brass lavatory and sink traps. (1925) mime

ographed _ R21 
Hot water storage tanks. (1925) mime

ographed _ R25 
Metal partitions for toilets and showers. 

(1929) _ RlOl-29 

Publications not indicated as mimeographed 
may be obtained by purchase from the Govern
ment Printing Office, Washington, D. C. 
Other publications and information may be 
obtained from the Division of Trade Standards 
and the Division of Simplified Practice, respec
tively, both at the National Bureau of Stand
ards, Washington, D. C. 

Par. 303. VITRIFIED-CLAY PIPE.-Federal 
Specification for Pipe; Clay, Sewer. SS-P-361, 
with Amendment 1, June 1935. 

Standard Specifications for Clay Sewer Pipe. 
A. S. T. M. Designation: C13-35. 

Par. 304. CONCRETE PIPE.-Federal Specifi
cation for Pipe; Concrete, Non-Pressure, N Oll

Reinforced and Reinforced. SS-P-371, Febru
ary 19, 1937. 

Standard Specification for Concrete Sewer 
Pipe. A. S. T. M. Designation: C14-35. 

Par. 305. CAST-IRON SOIL PIPE.-Federal 
Specification for Pipe and Pipe Fittings; Soil, 
Cast-Iron. WW-P-401, with Amendment 1, 
January 1937. 

American Standard for Cast-Iron Soil Pipe 
and Fittings. A. S. A. No. A40.1-1935. 

Tentative Specifications for Cast-Iron Soil 
Pipe and Fittings. A. S. T. M. Designation: 
A74-39T. 

Pal'. 306. CAST-IRON WATER PIPE.-Federal 
Specification for Pipe; Water, Cast-Iron (Bell 

Commercial Standards and a series of Simplified 
Practice Recommendations, published by the 
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and Spigot and Bolted Joint). WW-P--421, 
with Amendment 3, April 1940. 

American Standard for Cast-Iron Pipe, Pit 
Cast for Water or Other Liquids. A. S. A. 
No. A21.2-1939. 

Tentative Specifications for Cast-Iron Pit 
Cast Pipe for Water or Other Liquid. A. S. 
T. M. Designation: A44-39T. 

Standard Specifications for Cast-Iron Water 
Pipe and Special Castings of the American 
Water Works Association, adopted May 12,1908. 

Par. 307. CAST-IRON SCREWED PIPE.-Fed
eral Specification for Pipe, Cast-Iron; Drainage, 
Vent and Waste (Threaded). WW-P-356, 
August 19, 1936. 

Par. 308. WROUGHT-IRON PIPl!l.-Federal 
Specification for Pipe, Wrought-Iron, Welded, 
Black and Galvanized. WW-P--441a, Decem
ber 28, 1939. 

American Standard for Lap-Welded and 
Seamless Pipe. A. S. A. No. B36.3-1939. 

American Standard for Welded Wrought
Iron Pipe. A. S. A. No. B36.2-1939. 

Standard Specifications for Welded Wrought
Iron Pipe. A. S. T. M. Designation: A72-39. 

Par. 309. STEEL PIPE.-Federal Specification 
for Pipe, Steel, Seamless and Welded, Black 
and Zinc-Coated. WW-P-403a, December 28, 
1939. 

American Standard for Welded and Seamless 
Steel Pipe. A. S. A. No. B36.1-:-1936. 

Standard Specifications for Black and Hot
Dipped Zinc-Coated (Galvanized), Welded and 
Seamless Steel Pipe for Ordinary Uses. A. S. 
T. M. Designation: AI20-36. 

Par. 310. BRASS AND COPPER PIPE.--Fed
eral Specification for Pipe, Brass, Seamless, 
Iron Pipe Size, Standard and Extra Strong. 
WW-P-351, with Errata 1, October 1930. 

Tentative Specifications for Brass Pipc, 
Standard Size. A. S. T. M. Designation: 
B43-39T. 

Federal Specification for Pipe; Coppcr, Seam
less, Iron Pipe Size, Standard. WW-P-377, 
May 31, 1932. 

Tentative Specifications for Copper Pipe, 
Standard Size. A. S. T. M. Designation: B42
39T. 

Par. 311. BRASS TUBING.-Federal Specifica
tion for Plumbing Fixtures; (for) Land Use. 
WW-P-541a, March 30, 1940. 

Par. 312. COPPER TUBING.-l!'ederal Speci
fication for Tubing; Copper, Seamless (for Use 
With Soldered or Flared Fittings). WW-T
799, with Errata 2, April 1934. 

Federal Specification for Tubing; Copper, 
Se9mless (for General Use With 1. P. S. Flanged 
Fittings). WW-T-797, with Errata 1, August 
1933. (American Standard for Copper Water Tubing. 
A.	 S. A. No ..H23.1-1939. 

Standard Specifications for Copper Water 
Tubing.	 A. S. T. M. Designation: B88-39. 

Par. 313. LEAD PIPE. 

TABLE 313-IlL-Diameter and weight of lead pipe 

[The following thicknesses and minimum weights are taken from the
 
standard 01 the Lead Industries Association]
 

LEAD SERVICE AND SUPPLY PIPE 

A or S (lor pressures up to 50Ib/in.') 

Inside 
diameter 

Inche.,
 
Yz
 
% 
% 

I 
1).( 
IYz 
2 

Weight per 
loot 

Ponnds 
IYz 
2Yz 
3 
4 
4% 
6y' 
8% 

Outside 
diameter 

Inches 
0.798 
1. 019 
1. 156 
1. 428 
1. 670 
1. 984 
2.503 

All. or XS (lor pressures between 50 
and 75Ib/in.') 

Ponnd. 
2 
3 
3)1 
4% 
6 
8 

13% 

Inches 
0.876 
1. 082 
1. 212 
U02 
1. 765 
t 076 
2.751 

or XXS (for pressures hetween
i 75 and 100 Ih/i_n~') 

I 
InchesI YzI %i % 

! I 
1).(

! IYz
i 2 

I-~AA 
I 

I	 Inche.,
; Yz!	 % 

% 
I 
I~ 
1)/0 
2 

Ponnd. 
3 
3Yz 
4% 
6 
7% 
11~ 
19Yz 

I 

Inches 
I. 012 
I. 137 
I. 336 
I. 596 
I. 889 
2.272 
3.008 

LEAD WASTE PIPE 

Minimum recommended weight,
liD" or flXL" 

Inside Weight per Outside 
" diameter foot diemeter (• _ J ~ 

I Inche., Ponn,l., Inches 
J~ 2)/0 1.486 
1)/0 3Yz I. 776 
2 4% 2.284 
2Yz 5 2.75 
3 6 3.25
 
4 7Ys 4.25
 
5 9Ys 5.25
 
6 1113'. 6.25
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A more extended table is available from the For iron-body ferrules; reference should be 
'Lead Industries Association, 420 Lexington made to Federal Specificationfor Pipe and Pipe 
Avenue, New York, N. Y. Fittings; Soil, Cast-Iron. WW-P-401, with 

Par. 314. SHEET LEAD.-Federal Specifica Amendment 1, January 1937. 
tion for Lead; Sheet. QQ-L-201, January Par. 321(a). SOLDERING NIPPLEs.-The fol
10, 1933. lowing represents customary recommended 

Par. 315. CALKING LEAD.-Federal Specifi- . practice for soldering nipples: 
cation for Lead, Calking. QQ-L-156, June 5, 

TABLE 321(a)-III.-Diameter and weight of soldering(1
 1934. 
Par. 316. SHEET COPPER AND BRAss.-Fed

eral Specification for Copper; Bars, Plates, 
Rods, Shapes; Sheets, and Strips. QQ-C-501, 
with Amendment 1, November 1936. 

Federal Specification for Brass, Commercial; 
Bars, Plates, Rods, Shapes, Sheets, and Strips. 
QQ-B-611a, April 27, 1938. 

Tentative Specifications for Brass Sheet and 

nipples 

Diameter I Weight 

Inches UJ oz 
IU 6 
I~2 8 
2 14 
2~2 1 6 
a 2 0 
4 a 8 

Par. 322. FLOOR FLANGEs.-Federal SpecifiStrips. A. S. T. M. Designation: B36-39T. 
cation for Plumbing Fixtures; (for) Land Use.Par. 317. ZINC-COATED (GALvANIZED) SHEET 
WW-P-541a, March 30, 1940. IRON AND STEEL.-Federal Specification for 

Par. 323. PACKING.-Federal SpecificationIron and Steel; Sheet, Black and Zinc-Coated 
for Packing; Jute, Twisted. HH-P-117.(Galvanized). QQ-I-696, March 6, 1934. 

Par. 324. SETTING COMPouND.-FederalPar. 318. SCREWED FITTINGs.-Federal Spec
Specification for Compound; Plumbing-Fixtureification for Pipe Fittings; Cast-Iron (Thread
Setting. HH-C-536, June 5, 1936.ed). WW-P-501a, June 7, 1939. 

Par. 325. GASKETs.-Federal SpecificationFederal Specification for Pipe Fittings; Mal
for Gaskets; Plumbing-Fixture-Setting.. HHleable Iron (Threaded). WW-P-521a, June 
G-116, June 5, 1936.20, 1939. 

Federal Specification for Pipe Fittings; Brass Par. 402. VITRIFIED-CLAY AND CONCRETE 
or Bronze (Threaded), 125-lb. WW-P-448, PIPE. 
May 26, 1931. Jointing CompoundsJor Vitrified-Clay Pipe.

Federal Specification for Pipe Fittings; Cast There are no generally accepted specifications 
Iron, Drainage. WW-P-491, October 20, 1938. for jointing compounds for clay pipe. There 

Federal Specification for Pipe Threads, Stand are available a number of proprietary com-' 
ard. GGG-P-351, January 9, 1934. pounds prepared for this purpose. Hot-poured 

Par. 319. SOLDERED FITTINGs.-American jointing compounds should liquefy and flow 
Standard for Soldered Joint Fittings. (Inquire freely at thepouring temperature, should adhere 
of American Standards Association. Also see to the pipe, and should be sufficiently elastic 
par. 409.) when cold to permit slight movement without 

C) 

Par. 320. CALKING FERRULES.-The following 
represents customary recommended practice for 
brass ferrules: 

TABLE 320-III.-Size, diameter, and weight of brass 
calking ferrules 

I Actual 
.. inside Length WeightPipe size diameter 

Inches Inches Inches lb oz 
2 2li 

I 

4Y, 1 
a ali 4Y, 1 12 
4 4U 4Y, 2 8 

injury to joints. The compound should be of a 
composition that will not deteriorate in water 
or sewage. Directions in regard to packing of 
joints and to heating and pouring temperatures 
are usually supplied with these prepared com
pounds and should be followed faithfully in 
making the joints. Joints in horizontal or 
sloping pipe are made with joint runner in the 
same manner as lead joints in cast-iron except 
that just enough packing to hold the pipe in 
position and prevent the compound from 
entering the interior of the pipe should be used 

270988°-40--6 
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and the joint should not be calked after pouring. 
One or more joints may be poured in a vertical 
position without using a joint runner, allowed 
to set (harden), the joined pipes carefu'lly 
lowered into position in the trench, and the 
remaining joints completed using a joint runner 
as described. The joint space and packing 
should be thoroughly dry and the joint space 
should be completely filled with one pouring. 

Cement Joints in Vitrified-Clay Pipe.-The 
mortar should be freshly mixed, and of one part 
portland cement and two parts sand by weight. 
A layer of mortar should be placed in the bottom 
of the bell and the packing calked into it. The 
remainder of the joint should then be com
pletely filled with the mortar and the outer face 
of the joint beveled. Earth should be packed 
around the joint until the mortar has set, to 
prevent sagging of the mortar, and the interior 
of the pipe cleared of any mortar that has been· 
forced through the joint. 

Par. 409. JOINTS IN COPPER TUBING.-Inas
much as no standard exists for joints in copper 
tubing, reference is made to the proposed 
standard of the American Standards Associa
tion, Soldered-Joint Fittings, which is now in 
preparation. Requirements suggested by one 
manufacturer for material for fittings call for 
use of cast red brass or wrought metal contain
ing at least 85-percent copper. Soldered fittings 
should be of such size that joints will be com
pletely filled with solder by capillary action. 
For further information, it is recommended that 
National Bureau of Standards Building Ma
terials and Structures Report BMS58 "Strength 
of Soft-Soldered Joints in Copper Tubing" be 
consulted. This report contains most of the 
data upon which the proposed American 
Standard is based. It is obtainable from the 
Government Printing Office, Washington, D. C., 
for 10 cents a copy. 

Par. 413. INCREASERS AND REDUCERs.-The 
prohibition of an enlargement chamber or 

y recess with ledge, shoulder, or reduction in size 

a definite ledge is formed thereby, or as pro
hibiting the enlargement of a 3-inch closet 
bend to 4 inches at its inlet in order that a 
standard 4-inch floor flange may be used in 
making floor connections for water closets. 
It is to be construed as prohibiting any enlarge
ment, recess, or ledge through faulty design of 
fittings or poor workmanship that would form 
a dam or other obstruction in the direction of 

. flow. 
Par. 501. TYPES AND SIZES OF TRAPs.-The 

. provisions of section 501, part II, are intended 
in general to require the use of properly vented 
P..:traps with plumbing fixtures whenever con- . 
ditions make the installation of that form of 
trap feasible. The provision regarding" self
cleaning" is relative, since there is no form of 
trap that does not become fouled by deposit or 
sediment under certain conditions of service. 
A trap having a tubular water passage of uni
form cross-section, as exemplified by tubular 
P-traps, is generally regarded as being the 
nearest possible approach to self-cleaning. 

To a limited extent, standards for fixture 
traps are covered by Federal Specification for 
Plumbing Fixtures; (for) Land Use, WW-P
MIa. A standard covering traps for plumbing 
fixtures is in course of preparation by Sectional 
Committee A40 of the American Standards 
Association. A Simplified Practice Recom
mendation (No. 21) is available covering brass 
lavatory and sink traps. Recommendations for 
lead traps and lead bends may be obtained 
from the Lead Industries Association. Such 
material should be useful to the authority 
having jurisdiction over plumbing in deter
mining proper standards. 

Par. 502. PROHIBITED TRAPs.-The provi
sion relative to "partitions" in traps, section 
502, part II, applies only to traps constructed 
separately from and attached to fixtures in the 
process of installation. The purpose of the 
provision is to prevent the use of traps with 
inner partitions not accessible for inspection 

(
 

"p

I
of pipe in section 203, part II, and section 413, through which, if defective, the water seal of 
part II, is not to be construed as prohibiting the trap might be lost without giving any 
enlargements such as formed by standard wye indication that it had been lost. It is assumed 
or other standard branch fittings, as pro that each trap acceptable under this provision 

~ 
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hibiting the recess formed in the vertical run of 
flttings in soil or waste stacks in order to 
accommodate several branch connections unless 

will have been carefully inspected or tested 
during the process of manufacture and that the 
administrative authority will have inspected a 
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FIGURE 3.-Continuous waste. 

sufficient number of traps before approval to 
satisfy himself that the quality and workman
ship of traps installed in accordance with the 
requirement are uniformly good and that the 
hidden walls are uniformly without defects, are 
of sufficient thickness, and are accessible for 
inspection. The provision of section 502, 
regarding double-trapping, is not to be con
strued as preventing the installation of a 
grease interceptor, sand interceptor, or oil 
interceptor in addition to a fixture trap or() traps, provided a vent intervenes between such 
interceptor and fixture traps. 

Par. 601. QUALITY OF WATER.-Where the 
water supply of a building or institution is 
obtained from a public supply, the designing 
engineer of the pluIl}bing system or the engi
neer or plumber making the installation has no 

control over the quality of the water. When an 
independent supply is to be installed, it is then 
the responsibility of both the designing and 
instaJling agencies to make sure that the water 
is satisfactory from the standpoint of quality 
(both bacterial and chemical) and of quantity. 

Independent supplies are generally from 
ground-water sources, either wells or springs. 
Development of independent supplies from 
surface sources should be undertaken only 
under the direction of a sanitary engineer 
versed in water treatment. 

In the development of a ground-water supply 
there are many factors to consider if a safe and 
satisfactory supply is to be obtained. It is 
suggested that the advice of state or Federal 
health services be obtained before plans for 
developing a supply are formulated. 

The publication entitled "Ground Water 
Supplies," Supplement 124 to the Public 
Health Reports, covers the subject thoroughly. 
This publication can be obtained from the 
Superintendent of Documents, Washington, 
D. C., for 5 cents per copy. 

The bacterial quality of any supply should 
conform to the "Drinking Water Standards" 
adopted by the Department of the Treasury, 
June 20, 1925, on recommendation of the U. S. 
Public Health Service, as they exist at present 
or may be modified in the future. Information 
relative to standards may be obtained from the 
U. S. Public Health Service, Washington, D. C. 

Bacteriological examination of water from 
newly developed wells and springs quite gen
erally indicates contamination, even where the 

Slip Joint In/~f 

Ol/t/~f 

Crown ffrzir 

FIGURE 4.-Depth of trap seal. 
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installation is properly made, if care is not taken 
to sterilize the well and pumping equipment 
thoroughly after the installation has been com
pleted. It is also desirable to sterilize the entire 
system after installation and before use. 

Sterilization may be accomplished by intro
ducing into the well or spring one of the chlorine 
compounds in amounts sufficient to give a 
chlorine dosage of 50 parts per million in the 
water. The chlorinated water should be cir
culated throughout the entire system and 
allowed to remain in the system 8 to 10 hours, 
after which the system should be flushed with 
water from the well or spring. 

No samples of water for bacteriological ex
amination should be taken until after steriliza
tion of the supply and equipment and the re
moval of all traces of chlorine from the water. 
Directions regarding sterilization may be ob
tained from any of the1health agencies. 

Par. 602(d). PROTECTION FROM BACKFLOW. 

Air Gaps.-l\JI. approved air gap should be 
provided in all overrim supplies. The following 
extract, from Federal Specification WW-P
541a, gives accepted standards of air gaps for 
overrim water supplies: 

Fixtures with faucets or other supply fittings properly 
assembled shall provide between the level of all supply 
openings and the water level at point of unrestricted 
external overflow a mean vertical distance or air gap 
as specified in table X. 

-Jlde Wall 

~ 

flood rim 
A Ou Ilel florizonlal 

TABLE X.-Air gaps. 

Fixture and fitting 

(1) 

Lavatory supplies with effective opening not
greater than ~ Inch . 

Sink, laundry tray, and hath (gooseneck) faucets
with effective opening not greater than %Inch __ 

Overrim bath fillers with effective opening not
greater than 1 inch __ __ _ 

Mlnimuin air gap 

For ordi
nary condi'l For spout
tions. (See near wall. 

notes 1 (See notes 
and 2) 1 and 2) 

(2) (3) 
,-----,---

_ 
Any fitting with eflective opening greater than 

D~i~n~~g~ioUDtailiii(;iiies:::::::::::::::::::::::] (a)
0.75 

a 2x effective opening. 
• 3x effective opening. 

Inches 
1.00 

1. 50 

2.00 

!r'
Inches ~, 

J./iO 

2.26 

3.00 

(0) 

NOTE i.-Spout near wallo-If any vertical wall ex
tending to or above the horizontal plane of the spout 
opening is closer to the nearest inside wall of the spout 
opening than four times the diameter of the effective 
opening, the air gap shall be as specified above for spout 
near wall, column 3. 

NOTE 2.-Spout set at an angle.-Should the plane of 
the end of the spout be at an angle to the surface of the 
water, the mean gap is to be taken as the basis for meas
urement, except for drinking-fountain nozzles, in which 
case the gap to the lowest point of the nozzle opening 
shall be taken. 

Backjlow Preventers.-When any supply pipe 
is installed with a fixture or receptacle in such 
a manner that an approved air gap is not 
provided, an approved backflow preventer 
should be installed in the supply fitting or con
nection on the outlet side of the control valve. 

~ 

\ y.----=;..r---, I. •. I J . + _ 

6 Outlet at on Anqle 

) 

FIGURE 5.-Illustration of air gap. 
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Approval of it backflow preventer should be 
given on the basis of tests made by a recognized 
testing laboratory to determine its effectiveness 
under the conditions under which it is to be 
installed and used. Requirements for backflow 
preventers for ballcocks for flush tanks are 
given in Federal Specification WW-P-Mla, 
paragraphs E-37c, F-7a, and F-7b, and require

( ) ments for flush valves for water closets and 
urinals in paragraphs E-38f, F-8a, and F-8b. 

Par. 604. SIZE OF BUILDING MAIN.-The 
mandatory requirement of section 604, part II, 
that "the building main, including the water
service pipe, shall be of sufficient size to permit 
a continuous ample flow of water to the building 
under the average daily minimum service pres
sure in the street main," states a desirable 
attainment rather than one that can be pro
vided for with certainty, since the rate of flow 
in a pipe of given size depends on many factors, 

some of which cannqt be determined accurately 
in advance. The term "ample flow" in this 
requirement means a flow equal to or greater 
than the estimated demand. In designing the 
water-supply system of a large building and to 
a lesser extent that of a small building, the 
engineer will of necessity exercise his judgment 
in the selection of the material to use, the sizes 
of pipe to install, and the most efficient pipe 
lay-out, based on available information pertain
ing to the particular locality and building. It 
is assumed that the authority having jurisdic
tion over plumbing will exercise correspondingly 
intelligent judgment in inspecting plans and 
specifications for approval, if the plans for the 
water-sl,lpply system are subj ect to his approval. 

For the use of the engineer in laying out the 
water-supply system of a building, there are 
given in the following pages a table (table 
604-III(a)) of load-weight values in fixture 

JOO ~=t=H=R=tm++++++m+++H=I=r:::t=I=1K:+1~=H=Im=R=+mmmm+=l
 

I 400 

~ ~ 

Q..:! (.:) .JOO"
I

, ~ 

II e: . 
~zoo 

I
I /00 
! .'.I () 
~ 

a 500 /000 /,500 2000 2,500 3000 
fix lure. (In/t~ 

FIGURE G.-Curve for estimating .mpplll demands. 
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units; a curve (fig. 6) for estimating the ex
pected demand in gpm for total load in fixture 
units; four charts (figs. 7 to 10) giving the 
capfl.city of pipes relative to diameter, rough
ness, and friction loss in head; a chart (fig. 11) 
showing the relation of flow to diameter for a 
given friction loss and for different degrees of 
pipe roughness; and a table (table 604-III(b)) 
giving suggested allowances for standard pipe 
fittings, in equivalent lengths of pipe of the 
same diameter. A table (table 604-III(c)) 
giving the nominal and actual diameters of 
new copper tubing, new steel pipe, and new 
brass pipe (I. P. S.) and a table (table 604
III (d)) illustrating the effects of corrosion 
and caking on the capacities of water-supply 
pipes are included as pertinent general informa

tion useful in the selection of serviceable pipe 
SIzes. 

TABLE 604-III(a).-Fixture-unit ratings jor estimating 
water-supply demands I 

Number 
Fixture and type of installation' of fixture 

units 3 

Lavatory or washbasin: ,.---~Public or office toilet	 _ 
private _ (

Water-closet flush valve: 

~ri~~~e~~ ~~~_~~~l~~~~:::::::::::::::::::::::::::::::::I Ig
Water-closet flush tank:

Public or office toilet	 . _ 
Private . _ 

Urinals, public or office toilets: 
Pedestal-urinal !lush valve -----:-------------- __ I 10
Wall- or stall-urmal flush valve .___________________ 5
 
Wall- or stall-urinal flush tank_________________________
 3 

Bathtub or separate shower head:Public or office . _
 
Private. .. _
 

Bathroom group, private:
With flush-valve supply __ . _
 
With flush-tank supply . _
 
Separate sbower head . _
 

Kitcben sink: 
Public, hotel, or restaurant. _-- __ . -. ----- -- _-.- I 4Private . . .___________ 2 

t':;~der~':ais (i t''-3)-0-r combination fixtii~e:::::::::::::: ~ 

I For supply outlets likely to impose a continuous demand wben otber 
fixtures are in extensive use, add the estimated continuous demand to tbe 
total demand for fixtures. For example, 5 gpm for a sill cock or hose con
nection is a liberal but not excessive allowance. 

, Fixtures not listed in the table, if installed in relatively small numbers 
compared to the rated fixtures, may usually be safely ignored in estimating 
for the building main and large distributing branches. If installed in 
sufficiently large numbers to justify their consideration, they may be 
assigned fixture-unit ratings on tbe basis ef a comparison with a rated 
fixture that uses water in similar quantities and at similar ratps. For 
example, if washsinks or washtroughs with muitiple supply outlets are 
to be installed, each supply outlet may be considered as comparable in 
demand to that of a washbasin in public service. 

J The ratings given in the table are for the total hot- and cold-water 
demand. The engineer will need to exercise judgment in estimating 
separately for hot- and cold-water demands, depending to a large extent 
on conditions. The following is suggested as ample allowances under 
favorable conditions: For main hot·water branehes allow }.i of lhe total 
fixture units as given by the table for all fixtures using hot water; for main 
euld-water branches compute the total fixture units separately for fixtures 
that arc and are not supplied with hot water and add 'l4 of the total for 
fixtures that are supplied with hot water to the total for fixtures that are 
supplied with cold water only. If the character of the water is such as to 
produce eorrosion Bnl! caking in the hotwwater lines, it may be advisable 
either to allow the full table rating in estimating the demand for hot
water branches or to allow for a decrease· in diameter by selecting the next 
larger size of pipe than that indicated by the computed estimate. 

'Ignore demands for service sinks except for hot-water supply and 
thaL for the cdd-water branch t.o the fixture itself. Other fixtures, 
similarly used out of hours, may be treated similarly. 

Applicntion oj Flow Charts, Figures 7 to 10.
The chart in figme 7 applies to smooth Hew 
copper tubing with recessed (streamlined) () 
soldered joints and to the actual sizes of the 
types indicated on the diagram. It may be 
applied also to any correspondingly smooth 
pipe such as brass pipe (1. P. S.) with recessed 
fittings by taking into accoun~ any differences 
in actual diameter from the diameters shown 
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in figure 7. (See fig. 11 for variation in flow 
with variation in diameter for different degrees 
of roughness.) 

The chart in figure 8 applies to new wrought
iron or steel (fairly smooth) pipe and to actual 
diameters of standard-weight pipe. 

The chart in figure 9 applies to fairly rough 
pipe and to actual diameters which in general (-) 
will be less in service than the actual diameters 
of the new pipe of the same kind. Hence, for 
close estimates in the selection of pipe sizes it 
will be necessary also to estimate the probable 
change in diameter in service and to apply a 
correction, or otherwise to make an ample 
allowance. 

The chart in figure 10 applies to very rough 
pipe and actual diameters. Again, close esti
mates in the selection of serviceable sizes will 
require estimates of the probable condition of 
the pipe and change of diameter in service. 
In this connection, if the character of the water 
is such as to produce a material change in 
diameter by reason of corrosion or caking or 
both, it will be safe to assume that the pipe 
falls in the category of very rough pipe. 

In many cases, for either moderately or 
extremely bad conditions, it will be possible to 
make a satisfactory selection of serviceable pipe 
sizes for water-distributing systems without 
making specific efltimates of the probable change 
in diameter. For example, if the amount of 
corrosion or caking to be expected is small, it 
will, in most instances, be sufficient to refer to 
figure 9. Likewise, it will be sufficient in many 
cases to refer to figure 10 without specific cor
rections for bad conditions in respect to 
corrosion and deposit. If there is a wide mar
gin of capacity over the estimated demand, 
it will ordinarily be safe to select the size 
indicated by the applicable chart. If the 
indicated size is on the bordcr line, either the 
next larger size than that indicated should be 
installed or the effects of probable changes in 

() diameter in service should be investigated. 
1_.	 In all cases the engincer should bear in mind 

that small distributing pipes, especially hot

corrosion and 
(See table 604-III(d), 

effects on different pipe 

TABLE 604-III(b).-Aliowance in equivalent length of 
pipe for friction los8 in valves and threaded fittings 

Equivalent length of pipe for various fittings 

Coup-Diameter
 
of fitting
 80° I 45° I goo Iling or I Gate IGlobe IAngle

stand
ard ell 

Inche8 I Feet
%_______ 1 
Yz------- . 2 u---.--- 2.5 
L_______ 3 
1~------ 4
lYz______ 5 
2.. 7 
2Yz.. 8 
3________ 10 
3Yz.. __ .. 12 
4.. _00___ 14 
5________ 17 
6.. 20 

stand- side straight valve 
ard ell tee run of 

tee
------1-----

Feet Feet I Feet Feet 
0.6 1.5 0.3 0.2 
1.2 3 .6.4 
1.5 4 .8.5 
1.8 5 I .9 .6 
2.4 6 1.2 .8 
3 7 1.5 1.0 
4 10 2 1.3 
5 12 2.5 1. 6 
6 15 3 2 
7 18 3.6 2.4 
8 21 4.0 2.7 

10 25 5 3.3 
12 30 6 4 

valve valve 

---,-- 
Feet I Feet 

8 4 
15 8 
20 I 12 
25 15 
35 18 
45 22 
55 28 
65 34 
80 40 

100 50 
125 55 
140 70 
165 80 

The friction loss in threaded fittings relative 
to the friction loss in straight pipe of the same 
diameter for the same velocity of flow through 
both will vary widely depending on the smooth
ness to which the ends of the pipe are reamed 
and on the space left between the ends of the 
pipe in making the joints. The allowances in 
table 604-III (b), given for the most part in 
round numbers, are reasonable allowances for 
reasonably good workmanship with nonrecessed 
threaded fittings. For recessed threaded fit
tings and streamlined soldered fittings one-half 
the allowances given in the table will be ample. 
Ordinarily, for small buildings (residences) and 
for small sizes of pipe (U~-inch and smaller) 
allowances for loss in fittings may be safely 
ignored if the available pressure for friction loss 
is large with respect to the maximum allowable 
friction loss on which the selection of sizes 
is based. 

TABLE 604-III(c).-Actual diameters corresponding to 
nominal diameters of different kinds of pipe 

Actual inside diameters 

Types of copper tubing I Steel I Brass (I. P. S.) Nominal
 
diameters
 

K L M Stand- Extra
 Stand- Extra 
ard strong ard strong 

--~--

Inche8 Inchestaches Inches Inches Inche8 Inche8 Inche8 
0.40 0.43 0.45 0.49 0.42 0.49 0.42 

Yz-- -
%----

.55.53 .57 .62 .55 .63 .54 

.79.75 .81 .82 .74 .82 .74u1... ___ I. 03I. 00 1.06 I. 05 .96 L 06 .95 
I. 25 I. 27 I. 29 I. 38 I. 281~- I. 37 I. 27 

IYz. 
,o. 

I. 48 I. 51 I. 53 I. 61 1.50 I. 60 I. 49 
2. __ . I. 96 I. 99 2.01 2.07 I. 94 2.06 I. 93
2Yz __ __ 2.44 2.47 2.50 2.47 2.32 2.50 2.32 
3.. __ 2.91 2.95 2.98 3.07 2.90 3.06 2.89 

3,363.39 3.43 3.533. '17 3.50 3.363Yz.. 
4.. ____ 3.913.86 3.94 4.03 3.83 4.00 3.82 
5..... 4.81 4.88 4.91 5.05 4.81 5.06 I 4.81 
6 .. __ 5.74 ,5.765.85 5.88 6.07 6.13 5.75 

I 

1 For the most part, wrought-iron pipe corresponds in size to the corre
sponding weights of steel pipe, differing by not more than 0.01 inch in 
diameter for nominal diameters of 2Yz inches and smaller and by not more 
than 0.02 inch for nominal diameters of from 3 to 6 inches. 
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water pipes, are likely to be completely closed 
after a few years in service if 
caking are excessive. 
pt. III, for relative 
sizes.) 
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TABLE 604-III(d).-Illustration of the probable effects of corrosion and caking in service on the capacities of water pipes 
[Steel or iron pipe (standard) I 

New fairly smooth I Corrode~, slightly caked, I Badly caked ve~ rough IVery badly caked very rough, . faIrly rough ' ... 07 , 

, , , 
Nominal diameter (inches) Percent· Percent- Percent

Actual age of IAssumed age of age of I Assumed IF!IAssumed I Flow 1 Flow!Flow! diameter flow in diameter lowdiameter flow in diameter flow in 
new new new 

,----,----'----1----1----,----,-----,----,----, _ 
Inches gpm Inches gpm gpmInches Inches gpm

0.488 2.45 0.438 1. 75 0.9771. 4 0.338 39.6 0.188 0.26 10.6 
72- ---------- -------------------
%- - - ---- - --- -- --- - ---- -- --- - ---

.618 4.55 .568 3.30 2.0272.6 .468 45.4 .318 .84 18.5 
%------------------------------  9.60 .770 .670 _520.820 7.20 75.0 4.65 47.4 2.60 27.11________________________________ 18.0 .99 13.6 .891.04 75.6 8.75 48.6 .74 5.85 32.5 

I. 37 37.6 I. 32 I. 22 19.128.5 75.8 50.7 1. 07 13.7 36.4 
172 - - - - -- - - - -- - - - - - - - - - - - - - - - - - -
174' __ - - -- -- ---- - -- - -- - - - - - - ----- 

56.0 I. 55 42.5 I. 45 29.8I. 60 75.9 53.2 22.61. 30 40.42. ________________________________ 108.0 2.01 82.4 76.4 1. 912.06 59. I 54.6 47.71. 76 44.0 
272________ ._. __ ---- -- --- - - - - - - --_ 173.0 2.41 134 76.6 2.312.46 94.5 54.7 2.16 79.0 45.7 
3_________________________________ 3.06 310 3.01 238 76.8 2.91 170 54.8 2.76 147 47.44_________________________________ 4.02 630 3.97 485 77.0 3.87 345 54.8 3.72 310 49.25_________________________________ 1,1255.04 4.99 880 77.7 4.89 617 4.7455.0 575 51. I6________________________________ 1,805 78,66.05 6.00 1,420 5.00 993 55.2 5.75 930 51. 5 

1 Flow is approximate for friction loss of 10 Ib/in. 2 per 100 feet of pipe. 

Estimating for Oontinuous Demands on the 
Building Water Main.-The water demand for 
hose connections or sill cocks is frequently the 
cause of inadequate water supply and some
times of complete failure in water supply on the 
upper floor of a. building, especially if the 
branches to the hose connections are sized for the 
same permissible friction loss per hundred feet 
of pipe as the branches and risers to the highest 
level in the building. Somewhat the same 
condition exists in regard to the branches to 
fixtures taken off from the building main. 
There are several ways by which robbing of 
upper-floor fixtures of water by hose connections 
and other branches from the building main can 
be prevented: (1) by selecting the sizes of pipe 
for the different branches so that the total 
friction loss in each lower branch is equal to or 
greater than the total loss in the riser including 
both friction loss a.nd loss in static pressure; 
(2) by throttling each such branch by means of 
a valve until the preceding balance is obtained; 
(3) by increasing the sizes of the building main 
and risers over that required merely to meet the 
maximum permissible friction loss; or (4) by any 
combination of these ways. It will materially 
aid in obtaining the desired resul t if all branches 
from the building main for basement fixtures 
and other demands on approximately basement 
level are taken off from the side branches of 
tees and all branches to risers are taken off from 
the straight runs of dividing tees. (See table 
604-III (b), pt. III, for comparative friction 
losses in side branches and straight run of tees.) 

, 
( 

In buildings where the service pressure is suffi
ciently greater than required to supply the up
per floors of the building, thus permitting the 
use of pressure-reducing valves, a better balance 
of pressure in the different levels will be obtained 
by installing pressure-reducing valves on all 
branches of the building main except those 
leading to risers and on'the lower branches from 
risers to groups of fixtures than by installing a 
single pressure-reducing valve on the building 
mam. 

Rules for Determining Sizes of Water-Supply 
Pipes.-Because of variable conditions encoun
tered it is impractical to lay down definite 
detailed rules of procedure for determining the 
sizes of water-supply pipes. The following 
steps are suggested as a logical order of pro
cedure for large buildings: 

1. Obtain the necessary information regarding 
the minimum daily service pressure in the 
area where the building is to be located. 

2. If the building supply is to be metered, obtain 
information regarding friction loss rclative to 
rate of flow for meters in the range of sizes 
likely to be used. Friction-loss data in the 
form of curves can be obtained from most 
manufacturers of water meters. 

3. Obtain information regarding the character ( ) 
, .. ,11 

of the water as to hardness and acidity. This 
information should be available from the 
water department and is important in deter
mining material suitable for use. 

4. Obtain all available local information regard
ing the use of different kinds of pipe with 
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respect both to durability and to decrease in 
capacity with length of service in the particu
lar water supply. 

5.	 Determine the kind of pipe (material) to be 
used. This decision will ordinarily be made 
from considerations of the probable life of the 
building, durability of material, relative cost 
and availability of different materials, and() ease of replacement in case of failure. 

6.	 Estimate the supply demand for the building 
main and for risers by totaling the fixture 
units on each, table 604-III(a), and then by 
reading the corresponding ordinate from 
applicable curve of figure 6. 

7.	 Estimate continuous-supply demands in 
gpm such as that for lawn sprinklers and air 
conditioning, and add the sum to the total 
demand for fixtures. The result is the esti
mated supply demand for the building main. 

8. Decide what is the desirable minimum pres
sure that should be maintained at the valve 
of the highest fixture in the water-distributing 
system under the estimated maximum de
mand. If the highest group of fixtures con
tains automatic flush valves, the pressure for 
the group should be at least 15 Ib/in. 2 for 
satisfactory operation. For flush-tank sup
plies and fairly constant service pressure, it 
may be safely reduced to 8 or 10 Ib/in2

• 

9.	 Determine the elevation of the highest fix
ture or group of fixtures above the street 
main or other source of supply. Multiply 
this difference in elevation in feet by 0.434. 
The result is the loss in static pressure in 
pounds per square inch. 

10.	 Subtract the sum of loss in static pressure 
and the pressure to be maintained at the 
highest fixture from the average minimum 
daily service pressure. The result will be 
the pressure available for friction loss in the 
supply pipes, if no water meter is used. If a 
water meter is to be installed, the friction 
loss in the meter (see step 2) for the esti

(-) mated maximum demand should also be 
\ ,_J subtracted from the service pressure to deter

mine the pressure available for friction loss 
in pipes. 

11.	 Layout a sketch of the building water
supply system from the street main or other 
source of building supply, and determine: 
(a) the developed length of the building main; 

(b) the developed length from the street main 
to the foot of each riser branching from the 
building main; and (c) the greatest developed 
length of pipe from the street main to the top 
of any riser. If close estimates are desired, 
compute the" equivalent length of pipe" for 
all fittings in each developed length of pipe 
and add the sum to the developed length. 
The pressure available for friction loss in 
pounds per square inch, divided by the great
est developed length of pipe in feet, times 100, 
will be the average permissible friction loss 
per 100-foot length of pipe. If a pressure
reducing valve is used in the building main, 
the permissible friction loss will be computed 
from the pressure on the building side of the 
reducing valve and the developed length from 
the valve. In general, a velocity greater than 
15 feet per second in the building main should 
not be employed, as objectionable line noise is 
likely to result. 

12. To find the size of building	 main needed, 
turn to the flow chart (figs. 7 to 10) applicable 
to the conditions of the particular case. 
The diameter of pipe on or next above the 
coordinate point corresponding to the esti
mated total demand (see steps 6 and 7) and 
the permissible frietion loss (see step 11) will 
be the size needed up to the first branch from 
the building main. 

13.	 The required size of the water-distributing 
pipes within a building may be determined 
by sections, by referring to the applicable 
flow chart, using the average permissible 
friction loss and the estimated maximum 
load carried by the section. If quiet of oper
ation is an essential consideration, line noises 
and water-hammer can be guarded against 
by basing the sizes of risers and branches on 
a low maximum allowable velocity in the 
system. The latter is a practical and safe 
method of selecting sizes of supply pipes, if 
care is also taken to see that the permissible 
friction loss for the system as a whole is not 
exceeded in risers or branches of the distribut
ing system. 
Building Mains and }Vater-Distributing Pipes 

jor Small Buildings.-It may be more desirable 
at times to select water-supply pipes, including 
the building main, from considerations of 
velocity as well as on the basis of the permissible 
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friction loss. This method of selecting pipe 
sizes for building mains and water-distributin:g 
pipes may be illustrated by applying it to 
particular types of buildings in table 604-III(e). 

TABLE 604-III(e).-Water-demand estimates for resi
dential types of buildings (flush-tank supply) 

Kind of demand 
Building 

types as to 
number Groups

and kind 
of fixtures Bath

rooms 
Kitch

en 
sinks 

of 1 to 
3laun

dry 
trays 

Number Number Numb"A __________ 1 1 1
13. _________ 2 1 1
C __________ 2 1 

I 
3D __________ 4 24

E __________ l; 38F __________ 16 16 4 

Total fixture Total demandunits 

Main Main 
and and Hot·Hot· 
cold ccld waterwater 
water branch water branel 

branch Ibranch 

gpmNumber gpmNumber 
12 811 6 
1617 9 1o 

25 1212 20 
38 20 25 16 

35 2473 
37 I140 69 52 34 

1 Add any continuous demand to fixture demand to obtain total de
mand on building main. 

Reasonably satisfactory estimates for total demands for garden-hose
connections or sill cocks are as follows: 
Number of outlets: Estimated demand, gpm

L_______________________________________ 5 
2_ __ 9 
3 . ___ 12 
4_ _________ _________ _ _ 14 
5 or more________________________________ 3 gpm per outlet_ 

Table 604-III(e) gives the estimates of 
water demands for several types of residential 
buildings obtained by applying table 604-III(a), 
part III, and figure 6. Types A, B, and 0 
represent separate dwellings with from 1 to 3 
bathrooms, and types D, E, and F represent 
small apartment houses. 

The following examples illustrate the uses of 
the tables and curves in estimating pipe sizes: 

Bca.mple 1 

Assume for the buildings A, 0, D, and F 
(table 604-III(e), pt. III) that ll. maximum 
developed length of pipe from the street main 
to the highest fixture will have to be 110 feet, 
that the minimum service pressure is 45 Ib/in2

, 

that the elevation of the highest fixture above 
the water main is 30 feet, that it is desirable 
in order to avoid annoying line noises to hold 
the maximum velocity in the water supply to 
10 fps, that all water closets have flush-tank 
supply, and that the character of water is such 

these assumed data and the data ill table 604
III(e), the requirements for the building main 
and for the cold-water and hot-water branches 
from the building main may be tabulated for 
each type of building by reference to figure 8 
as follows: 

Building type 

Building main I Hot-water branch 

Supply 
re

quired 

Di- Velocity Di
ameter for re- Supply aineter Approx
of pipe quired re~ of pipe imate 

re supply quired re- velocity 
quired quired 
--  --  -----  -- 
Inches fps gpm Inches fps 

% 
7.51 

8 % 4.9 
1 7.6 12 % 7.5 

1%1 
5.5 16 1 5.9 

1j6 8.3 34 IH 7.2 

A_. __ . _______ ._ -____ 
C ___________________ 
D ______________ . ___ 
F ___________________ 

gpm 
12 
20 
25 
52 

If the water-supply pipes are selected for a' 
maximum limit of velocity of 10 fps, the sizes 
selected would be as given in the table above. 
If selected for a maximum limit of6 fps, a size 
larger than given in the table would be selected 
for the building main of buildings A, 0, and F 
and for the hot-water branch of buildings 
o and F. 

Example 2 

Assume an office building of four stories and 
basement, pressure on building side of pressure
reducing valve of 55 Ib/in.2

, an elevation of 
highest fixture above pressure-reducing valve 
of 45 feet, a developed length of pipe from 
the pressure-reducing valve to the most dis
tant fixture of 200 feet, and fixtures to be 
installed as in the following table with flush 
valves for water closets and stall urinals. 

Fixture units and estimated demands 

Branch to hot-water Kinds of fixtures Building main system 

Fix- IFixturel De- Fix- IFixtureI De
tures units mand tures units mand 

--------,---.---,---,---,---,-- 

W~ter closets Nu~f8TINt~g8tg:~-- ~~~~~~I~~-~~~: --~:~-. 
Urmals_____________ 30 1.501-------- __ .... .... _
Showerheads.. __ .__ 12 48 12 36 . _
 
Lav~tori~s .____ 1301 260 130 195 _ \
 
ServlCesmks_______ 27 ('J 1 27 61 .. ------ .-'
 

Totals ~l:758I----WO~,292J 86 

as to make figure 8 most applicable for deter • Ignored. 
mining the sizes needed. The loss in static 
pressure is 30X0.434= 13.0 Ib/in2

• Then, 100 Allowing for 15 Ib/in. 2 at the highest fixture 
(45-13-15)..;.-110= 15.4 Ih/in2

, is the allow under maximum demand of 300 gpill, the 
able friction loss per hundred feet. From pressure available for friction loss is found by 
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55-(15+45X0.434)=20.47 Ib/in2
• The al

lowable friction loss per 100 feet of pipe is 
therefore 100 X 20.47-+-200 = 10.23 Ib/in2

• 

If copper tubing or brass pipe is to be used 
and the character of the water is such that 
only slight changes in the hydraulic charac
teristics maybe expected, the sizes needed for 
the building main and branch to the waterC·) heater may be determined safely on the basis 
of 10 Iblin.2 friction loss by referring the de
mand estimates to figure 7. The following 
tabulation shows the results of referring the 
demand data to each of the four figures: 

Required size indicated by-

Demand 
Figure IFigure , Figure IFigure

7 8 9 ill 
,---,---,---,--

Inches 
Building main, 300 gpm 1 3 
Branch to heater, 86 gprn............. 2 

Inches 
3 
2 

Inches I Inches 
3~21 42 211 

If steel or iron pipe is to be used, figure 8 is 
appropriate for determining sizes for the most 
favorable water conditions. If the water is 
hard or corrosive, figure 9 or figure 10, depend

. ing on the estimate of conditions, will be found 
more appropriate. For extremely hard water, 
it will be advisable to make additional allow
ances for reduction of capacity of hot-water 
pipes in service. 

The sizes of risers and branches to risers may 
be determined in the same manner as the size 
of building main-by estimating the demand for 
the riser from the estimate curve and applying 
the total demand estimate for the branch, riser, 
and sections thereof to the appropriate flow 
chart, with additional allowances, if considered 
necessary, for decrease in diameter in service. 

Example 3 

Assume that building type C, table 604
IIICe) , part III, has an expanse of lawn and 
that three outside hose connections are to be 
installed. It is assumed that all three outlets () may be in use simultaneously for fairly long 
periods of time. The estimated demand for 
lawn-sprinkling purposes will therefore be 12' 
gpm. Th!3 estimated demand for the fixtures 
of the building will he the same as given in 
example], 20 gpm. The total demand on the 
building main will be 20+ 12, or 32 gpm. 

Par. 701. QUALITY OF FIXTUREs.-Federal 
Specification WW-P-541a is the accepted 
standard for plumbing fixtures insofar as it 
covers the material, kind, quality, size, and 
style of the different fixtures used. In cases 
where this does not apply, however, the author':' 
ity having jurisdiction over plumbing may 
approve other standards, which may be those 
developed by a governmental department, by 
the industry concerned, or otherwise. As in the 
case of plumbing materials, a number of Com
mercial Standards and Simplified Practice 
Recommendations, which may be directly 
applicable or may furnish useful information, 
have been developed, and have been published 
by the National Bureau of Standards. These 
include the following: 

COMMERCIAL STANDARDS 

Staple porcelain (all-clay) plumbing fixtures 
(1929) mimeographed_ ____ ________ CS4-29 

Staple vitreous china plumbing fixtures 
(1936) CS20-36 

Staple seats for water-closet bowls (1931) CS29-31 
Sanitary cast-iron enameled ware (1940) ____ CS77-40 

SIMPLIFIED PRACTICE RECOMMENDATIONS 

Hospital plumbing fixtures (1930) __________ RI06-30 

Inquiries concerning these publications should 
be addressed to the Division of Trade Standards 
and to the Division of Simplified Practice, re
spectively, both at the Natjonal Bureau of 
Standards, Washington, D. C. 

Par. 705. FIXTURE STRAINERs.-In order to 
obtain quick emptying and thorough drainage 
of the fixture and effective scouring of the fixture 
drain, the outlet from the fixture and the pas
sages through the strainer should have cross
sections at least equal to that of the fixture 
drain. There are no generally recognized 
standards covering fixture outlets and strainers. 
Hence, it is not feasible to state in this manual 
definite detailed specifications for strainers.. 

Inadequate passages through the strainers 
and outlets of such fixtures as kitchen sinks, 
lavatories, bathtubs, and laundry trays are 
probably the most cornman cause of sluggish 
drainage and clogged fixture drains. Careless
ness in the use and care of fixtures, such as 
allowing materials (food fragments, lint, hn.ir, 
etc.) to collect and be retained on the strainers 
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will hasten and aggravate the drainage difficul
ties caused by inadequate fixture outlets, and 
will induce these difficulties in a well-designed 
fixture and drain. . 

The manufacturer, builder, and plumber can
not entirely guard against the troubles arising 
from careless use. The practice of increasing 
the size of the fixture drain relative to that of the 

supply may be admitted directly to the re
circulation system for the purpose of filter 
washing, be permitted. 

No pool drains or drains from filters, where 
the recirculating system is used, should be 
directly connected to sewers. Such drains 
should discharge by an indirect connec tion to a 
properly trapped sump. (See ch. XI, pt. II.) .~. 

iWhere such indirect connections are not pos
sible, pumping of pool and filter-wash drainage 
may be necessary. 

Par. 800. ACID OR OHEMICAL WASTEs.-The 
disposal of acid or chemical waste requires 
special consideration. The materials to be 
used and the method of disposal may vary ac
cording to conditions and should be subject to 
the approval of the authority having juris
diction over plumbing. 

Par. 802. MINIMUM SIZES OF SOIL AND 
WASTE PIPEs.-In a simple table of sizes apply
ing generally to buildings of various sizes and 
plans, it is impossible to give the minimum sizes 
of soil and waste pipes actually required in 
particular buildings. In a building-drainage 
system the load or volume rate of flow in its 
different parts is not the sum of the rates of 
flow from the fixtures in which the load orig
inated. As the sewage load passes through a 
building-drainage system there is a continuous 
increase in the time of flow over the time of 

~ 

!

!

I
I
I
I
I
I 

fixture outlet, as is sometimes resorted to, is 
likely to increase rather than to alleviate drain
age difficulties, because of lower velocity in the 
drain. (See par. 1010, pt. III, for further dis
cussion of sink installations.) 

Par. 707. SWIMMING PooLs.-Standards for 
design, equipment, and operation of artificial 
swimming pools are included in the regulations 
of many state departments of health. These 
for the most part are based on the "Report of 
the Joint Committee on Bathing Places," 
Oonference of State Sanitary Engineers and 
American Public Health Association. This 
report is published by the U. S. Public Health 
Service as Supplement No. 139 to the Public 
Health Reports and is obtainable from the 
Superintendent of Documents, Washington, 
D.O., for 10 cents per copy. 

In the design of any artificial swimming pool 
the standards above referred to should be fol
lowed. A summary of those sections applying 
to piping systems follows: 

Under no circumstances should piping systems flow into the system, with a corresponding 
be so designed and constructed as to permit decrease in the volume rate of flow past any 
pool water to enter a potable-water-supply given point in the system. For this reason, 
system nor waste water or sewage to enter the as the size of building-drainage systems in
pool through backflow connections or intercon
nections. 

Oross-connections or interconnections in the 
pool piping system whereby pool water may 
under some conditions enter a potable-water
supply system should be avoided (1) by pro
viding for the admission of make-up water 
above the overflow elevation of the pool or by 
pumping from a pump suction well; (2) where 

creases (a greater number of fixtures and longer 
drains), there is a tendency toward continuous 
uniform flow as the distance from the fixtures 
increases. In a very large building the flow in 
the main building drain becomes continuous 
during the periods of heavy usc of fixtures and 
fluctuates around the average rate of flow from 
all fixtures during such periods. 

For example, assume that in 100 bathroom 
~ filters are installed and filter washing with the groups a water closet discharges 4 gallons once ( ) 
r1 
[I 

recirculation pump is not feasible, a washwater every 5 minutes, a bathtub 8 gallons every 16 ,1 

pump of proper capacity should be installed minutes, and a lavatory 1.5 gallons every 3 
and a suction well or small elevated tank used minutes. The average flow from 1 bathroom 

~ to supply water to the pump, the discharge to group will be %+%6+1.%=1.8 gpm. The aver
~ the suction well or tank being above the flow age flow from 100 bathroom groups during the 

line. In no case should valved cross-conncc whole time all fixtures \Lre being used at those 
tions, whereby water from a potable-water average rates will be 100 X 1.8 or 180 gpm and 
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the flow in the building drain from 100 such 
groups will be continuous over that time and 
will fluctuate around that average. 

In order to provide in a measure for the dif
ferences in capacity in terms of the number of 
fixtures (or fixture units), the requirements for 
sizes of plumbing drains are stated in five steps, 
two applying to stacks and three applying to C) building drains, as follows: (a) A simple table 
(table 805, pt. II) giving the permissible limits 
in fixture units for different sizes of soil and 
waste stacks when detailed plans of piping and 
distribution of fixtures are not submitted for 
approval; (b) a table (table 805(b)-III, pt. III) 
of limits for soil and waste stacks when detailed 
plans showing the complete proposed piping 
lay-out and the complete distribution of fixtures 
are submitted for approval of the authority 
having jurisdiction over plumbing; (c) a 
simple table (table 807, pt. II) giving the limits 
in fixture units for building drains and building 
sewers of different sizes when detailed plans 
are not submitted for approval; (d) a table of 
limits (table 807 (c)-III, pt. III) for secondary 
branches, main building drains, and building 
sewers under nonpressure-drainage conditions 
when detailed plans showing the slopes, lengths, 
and diameters of the pipes of the proposed 
installation and showing the distribution of 
fixture units for each drain and branch are 
submitted to the authority having jurisdiction 
over plumbing for approval; and (e) a table 
(table 807 (d)-III, pt. III) giving limits for 
primary branches, secondary branches, main 
building drains, and building sewers under 
pressure drainage when detailed plans showing 
slopes, lengths, diameters, and elevations of the 
lowest horizontal branch on each stack of the 
proposed installation are submitted to the 
authority having jurisdiction over plumbing 
for approval. 

CJ 
Par. 803. FIXTURE-UNIT RATINGs.-In gen

eral, fixtures are rated in fixture units on the 
basis of the average volume discharged, the 
average rate of discharge, and the average 
freq uency of use. Fixtures not given a rating 
in table 803, part II, when installed in sufficient 
numbers to justify their consideration relative 
to the total load to be provided for, may be 
given the rating of some comparable fixture 
givp.n in the table. For example, a bedpan 

washer may be assigned the same rating as a 
water closet in public use. Similarly, other 
fixtures may be assigned the same rating as some 
fixture given in table 803, which has the same 
size of trap and fixture drain and uses water in 
comparable volumes and frequencies; or fixtures 
may be assigned ratings proportional to the 
cross-sections of fixture drains. It should be 
noted that ratings are given in integers in the 
scale of 1 to 10, and that no greater accuracy is 
required in assigning ratings for unusual 01' 

unlisted fixtures. 
Par. 805. SIZES OF SOIL AND WASTE PIPES.-

(a) Table 805, part II, is particularly applicable' 
for buildings of one or two stories (one or two 

. branch intervals) in which nothing is to be 
gained by considering the distribution of 
fixtures further than as controlled by the limits 
set on the number of fixture units on one 
horizontal branch. The table may be applied 
safely, but not economically, to buildings of 
any height. 

TABLE 805(b)-III.-Permissible limits in fixture units 
on soil and waste stacks 

Limits in fixture units 

In any branca interval lor-

Diameter
 Maximum 

on 1 stackOne branch Two or more 
interval branch intervals 
onlyN N/2n+N/4 

Inches 
1~ 
IV. 
2
 
3
 
4
 
5
 
6
 
8
 

10
 
12
 

Number Number Number 
1 1 2 
3 2 8 
6 6 24 

32 8016/n+8
240 600120/n+60 
540 270/n+135 1.5eO 
960 480/n+240 2,800 

1,800 9OO/n+450 5.400 
2,700 1,350/n+675 8,000 
4,200 2. 100/n+l, 050 14,000 

(b) The provisions of section 805 (b), part II, 
and table 805(b)-III, part III, are intended to 
permit an economical use of pipe in regard to 
sizes when the building is of sufficient height 
to render it safe to install a greater number of 
fixtures on a stack of given diameter than is 
permitted under table 805, part II; and they 
are especially applicable to buildings of three 
stories (three branch intervals) or more in 
height and to systems with relatively small 
horizontal branches. It is essential in applying 
section 805 (b), part II, that the number of 
fixture units in anyone branch interval shall be 
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in accordance with the quantity (N/2n+N/4) 
(where n is the number of branch intervals and 
N is the permissible number of fixture units for 
a stack having one branch interval only) and 
that the total number of fixture units on the 
entire stack shall be within the limits of table 
805(b)-III, part III. 

Illustration of Application of Table 805(b)-III 

Assume a total of 580 fixture units to be
 
installed on 1 stack of a building of 10 branch
 
intervals (10 stories) in which the maximum in
 
anyone branch interval will be 76 fixture units.
 
Referring to table 805(b)-III, the maximum
 
permissible number of fixture units on one 4

inch soil stack is found to be 600, provided that
 
the permissible number of fixture units in 1
 
branch interval as computed by the formula,
 
120/n+60, is not exceeded. 120/10+60=72
 
fixture units which is less than 76, the actual
 
number to be installed. A 4-inch stack would
 
!lot be permissible; but without further compu

tation it is obvious that a 5-inch stack would be
 
permissible under the provision. Likewise, it
 
is obvious from the preceding computation that
 
a 4-inch stack would be permissible in a 10

story building where the total fixture units on
 
the stack does not exceed 600 and the total in
 
any branch interval does not exceed 72.
 

Referring to table 805, part II, which repre

sents the conventional form of stating mini

mum requirements in plumbing codes and is
 
the requirement applying in this manual in
 
case detailed plans are not submitted for
 
approval, it will be seen that a 6-inch stack
 
would be required for 580 fixture units under the
 
requirements of tha,t table.
 

Par. 807. HORIZOWIAL AND PHI MARY
 
BRANCHEs.-Section 807, part II, provides for
 
three different limits for the maximum permissi

ble number of fixture units on building drains
 
and 'building sewers in the sanitary system,
 
cach applicable under specifically defined condi

tions. Table 807, part II, which is repeated in
 
this part of thc manual for convenience in
 
reference, gives mandatory limits for the
 
number of fixtures on primary branches for
 
nonpressure drainage. These limits also apply
 
to the main building drain and building sewer
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for nonpressure-drainage conditions in case the 
building dTain has only one primary branch of 
3-inch or greater diameter. 

Section 807(c), part II, provides for (and 
table 807 (c)-III, on p. 49, gives) permissible 
limits in fixture units for secondary branches of 
the building drain, the main building drain, and 
building sewer of given diameter and slope, .--..., 
applicable when the building drain has two or 
more primary branches of 3-inch or greater 
diameter and when the lowest horizontal 
branch or fixture drain is less than 3 feet above 
the grade line of the building drain. 

Section 807(d), part II, provides for (and 
table 807 (d)-III, on p. 52, gives) limits appli 
cable when all fixture branches and horizontal 
branches connected directly to the stacks are 
3 feet or more above the grade line of the 
building drain and no fixture branch or hori
zontal branch is connected directly to the 
building drain. 

The limits given in the tables applicable un
der the provisions of sections 807 (b), 807 (c), 
and 807(d), in part II, are in general based on 
the estimated peak load and on one-half the 
estimated flow capacity of old pipes under the 
defined applicable conditions in each case. The 
permissible rate of increase in allowable load 
under provisions of sections 807(c) and 807(d) 
is also based on onc-half the theoretical rate of 
increase in the flow capacity of the drains. 
Hence, it is to be assumed that a building
drainage system designed and constructed in 
accordance with these tables and rules will 
operate safely and effectively unless the esti
mated peak load (design load) is exceeded by 
more than 100 percent, which, by an examina
tion of the probability of its occurrence, may be 
shown to be an extremely remote possibility. 

The purpose of this proposed innovation in 
design methods is to enable the engineer to 
specify sizes of pipes for building drains that 
will provide effective transportation of sewage 
as well as effective scouring action. This end ( 'I 
cannot be attained with both economy and j 

reasonable assurance of safety if the sizes of 
building drains are limited by a single simple 
table of limits applying to all sizes and types 
of buildings, such as table 807-III. 

~_..,...... 5symO....... UfU:i,,'w:.... lfUl(kP ...........
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TABLE 807-III.-Capacities of building drains 
under section 807 (b), part II 

Permissible number or fixture units 

Hori- I Primary branch 
zontal
 
branch
 

Diameter of pipe (inches) Iat min

imum 

per- I~ .-inchl ~s-jnch Ir-I-inch I~,-inch
missl rail per fall per fall per

C) 
fall per 

ble foot foot foot foot 
slope or 
greater 

---------1---,---,--.-,----,-·--
NumberlNumber Number NumberlNumber 

!~F·~~:-:::::- ,~ I'~ "~ ]
.\-___________________________ 361l 360 400 480 561l 
6____________________________ 600 600 660 790 940 
8	 1.200 1,400 1,600 1,920 2,240 
10___________________________ 1,800 2,400 2,700 3,240 3,780 
12___________________________ 2,800 3,000 4,200 5,000 6,000 

Table 807-III is particularly applicable to 
comparatively simple systems with few stacks 
and branches but the limits may be applied 
to systems of any size without the restrictions 
goveming the application of section 807 (c) and 
section 807 (d), part II. 

TABLE 807(c)-III.-Limils in capacities of building 
drains under the provisions of section 807(c), part II 

[Nonpressure drainage] 

Limits in fixture units 

Primary branch I se:ndary b:nch :~~ n 
Diameter 
(inches) -~:--~:---,~-I~:--~:---~:---~_-r;,~ 

inch inch inch inch I inch inch inch inc 
fall fall fall fall fall fall fall fall 
per per per pcr per per per pel
foot foot foot foot foot foot foot fool 

._--_. .-- 
I
! ---- ---- -_._- ----

Num- Num- Num- Num- Num- Num· NU,1 
ber 

Num· 

I
li 

ber ber ber ber ber ber ber2__________
 
3 __________
 18 26-_.--- 21 .. 

--._-- 2724 36 1 ;0 
- - --- . 

90 125--.--- 4__________ 180 216 250 450 630 g00~5. _________ -. -600361l 400 480 560 850 1,200 1.1 '0~ 6-. ________ 600 660 790 940 950 1,350 1,900 2,1 008 __________ 1,400 1.600 1. 920 2,240 1,950 2.800 3,900 5,6 o 

I
r. 10 _________ 2,400 2,700 3.240 3,780 3,400 4,900 6,800 9,0 ,0

12_________ 4,200 5,240 6,0803.600 5,600 8,000 11,200 16.0 o 

Table 807 (c)-III is particularly applicable 
to the plumbing systems of buildings covering 
a relatively large area with several widely 
separated soil stacks. It will be noted that in()	 accordance with the rules governing the appli
cation of the table, the limits for primary 
branches will determine the size of pipe required 
unless the total length of all branches (primary 
and secondary) of the building drain is more 
than 40 feet. 
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R'Il.les jor Applying Section 807 (c) , Part II, 
and Table 807 (c)-III, Part III 

1.	 Layout the foundation plan of the building 
to scale, as in figure 12A, and mark thereon 
the position of all soil and waste stacks in 
vertical projection. 

2.	 Layout on the plan the most direct practical 
lines for the building drain and its branches 
that can be readily obtained by use of stand
ard bend and wye fittings, observing require
ments regarding bearing walls. Make, if 
possible, no turn in direction greater than 45 0 

and not greater than 90° in any case, with 
no angle between branches greater than 45°. 

3.	 Scale off the developed length of each 
primary and secondary branch to the neare::;t 
foot and mark its length on the plan. 

4.	 Determine the total number of fixture units 
on eaeh soil and waste stack, from table 803, 
part II, and note the numbers on the plan. 

5.	 Determine the required size of each soil and 
waste stack in accordance with section 805, 
part II, taking into account the restrictions 
as to limits in one branch interval in relation 
to the height of the stack system and the fact 
that. each stack shall be at least eqnal in 
diameter to the largest horizontal branch 
connected thereto. 

6.	 Determine the most convenient continuous 
slope between the millimum permissible and 
~Hnch per foot fall that can be installed in 
relation to the elevation of the street sewer. 

7_ Dctermine the required size of each primary 
branch for the selected slope by table 807-II1 
and note on the plan. 

8.	 Starting with the two primary branches 
farthest upstream, compute the permissible 
number of fixture units for each successive 
secondary branch and the main building 
drain by means of the following equation: 

FU=P l1 +a (~L-40)], 

in which 
FU = the maximnm permissible fixt.ure 

ullits on the seeondary branch ill 
question; 

P	 = the permissible fixture uni ts on one 
primary branch of the selected 
slope by table 807-III; 
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FIGURE 12.-11lustrative graphs /01' applying sections 807(c) and (d). 
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(£ =a	 numerical factor depending on missible :fixture units on the main building 
the slope as shown in the follow drain shall not exceed the value given by the 
ing tabulation; and last computed limit by this rule except as 

'1;L = the sum of the lengths of all provided in section 807(d), part II, for pres
primary and secondary branches sure drainage. This rule is not to be con
greater than 10 feet in length up strued as prohibiting the use of a house trap 
stream from the part,icular sec or a backwater trap when drainage conditions 
ondary branch for which a com require it, or as prohibiting the connecting ofC~) 
putation is being made.	 a primary branch or secondary branch 

within 20 feet from a house trap or ba,ckValues of a Fall in inch/foot 
water trap, but merely as a statement of the0.010 X6 
necessary modifications of the general rule if .007 Ys 
these devices are installed. .005 % 

12. In	 no case shall the number of fixtures .004 X 
installed on a building drain of given diameter 

9.	 The diameter of the building sewer shall be and slope exceed the limits given in table 
the same as for the main building drain if 807 (c)-III, part III, unless all fixture branches 
it is laid at the same slope as or at a greater or horizontal branches are more than 3 feet 
slope than the building drain. If the build above the grade line of the building drain, 
ing sewer is laid at a smaller slope than the thus permitting the application of the prin
building drain, its capacity in fixture units ciples and rules for pressure drainage as 
by table 807(c)-III, part III, shall be equal provided for in section 807(d), part II. 
to or greater than the total fixture units on the 13. When the limit in permissible number of 
system. fixture units for a given diameter and slope of 

10.	 The preceding rules assume that all primary a building drain has been exceeded by the 
branches enter the building drain from the application of rule 8, or where a junction with 
side at the selected slope. If any primary a larger branch of the building drain occurs, 

I 
branch, horizontal branch, or stack enters the value of P in the equation, FU=P 
the building drain from the top or at a slope [1 +a('1;L-40)], will become the value for the 
greater than that of the building drain, rule 8 larger diameter and succeeding computations 
for increase in permissible number of fixtures will proceed as by rule 8, except that if the 
shall not be applied to the primary or second larger branch is a primary branch there shall 
ary branch immecliately upstream from such be no increase in the permissible number of 

I 
i 
! entry or to the secondary branch or main fixture units for the secondary branch or main 

immediately downstream from such entry immediately downstream from the junction 
connection, but the lengths of an upstream over the permissible number of fixture units 
secondary branch and of a downstream for a primary branch of that diametl'r ancl 
branch from the entry connection may be slope unless the primary bl'lmch exceeds 20 
employed in evaluating '1;L for succeeding feet in length.i downstream branches and the main building 

Illustrative Oomputation drain. 

()
11. Rule 8 also assumes a clear passage through Referring to figure 12A, assume that the 

the building drain at the selected slope. If building drain and building sewer arc to be laid 
any obstruction is built into the building with a uniform fall of Ys inch per foot. By table 

'-- drain, as for example, a running trap (house 807(c)-UI, part III, the permissible load for a 
trap) or a backwater trap, rule 8 shall not be 4-inch primary branch with that slope is 180 
applied to that part of the building drain fixture units, and by rule 8 the value of a for 
in which such obstruction is set unless the that slope is 0.007. Hence the equation (rule 8) 

--

last branch thereto enters the building drain becomes: Permissible fixture units, FU=180 
at least 20 feet developed length upstream [1 +O.007('1;L-40)). If the actual number of 
from such obstruction, and the limit ill per- fixture units on each stack is as indicated in 
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figure 12A, all primary branches of the building 
drain may be 4-inchsince the maximum is 128 
on any branch and the limit by table 807(c)
III is 180 fixture units. Starting with primary 
branches Nos. 1 and 2, the necessary computa- . 
tion for determining permissible limits for the 
various secondary branches a, b, c, and d and 
on the main building drain e, may be summa
rized as follows: 

Permissible fixture units Actnal fixBranch llL P[1+0.007(l:L-40)]· ture units 
----,---,--------------,---- 

Feet 
u _~ 

581180[1+0.007(58-40)]=202 1128+64=192h.. ... __ . 121 180[1+0.007(121-40)j:. 282_ 192+64:256 
c.... __ ._ . 169 180[1+0.007(169-40) -342_........ 256+64-320
 
d. .. _ . 230 180[1+0.007(2.~0-40) =419......... 320+64=384.
 
o (main) __ . 278 180[l+0.007(278-40)J=48O. 384+64=448 

It will be noted that for the main building 
drain e the computed limit, 480 fixture units, 
is greater than the limit for nonpressure drain
age set in table 807(c)-III, part III, for a 4-inch 
btIilding drain with a uniform fall of }~ inch per 
foot, 450 fixture units. However, since the 
actual number of fixture units to be carried 
(448) is less than the limit (450), the rules 
would permit the use of a 4-inch drain at the 
assumed slope for the entire building, which 
corresponds to an eight-story apartment house 
with seven apartments on each floor. 

Assume again that the same floor plan is ! 
employed for a nine-story building, increasing 
the total number of fixture units on the different 
stacks to 144 for stack 1 and to 72 for each of 
stacks Nos. 2 to 6, inclusive, and that the 

I 
I 

building drain is to be laid at a uniform fall 
of }~ inch per foot. In the same manner as 

R for the first illustration, the equation for com
puting permissible limits for a 4-inch branch ~ 

fi at }~-inch fall per foot becomes 

I
~ g 

FU=216[1 +0.005(~L-40)1; 

and for a 5-inch branch at the same slope 
H becomesII 
iJ 
p FU=480[1 +0.005(~L-40)1. 
1) 
R 
[i Branch
k 

~ a .. __ __ .... 
b """. 
c.............. 
e. 
d 
e (main).. 

"'~ q!QS+"Ji? ZA j "MAA 

llL 

Feet 
58 

121 
169 
169 
230 
278 

Permissible fixture units Actual fix
PlI+0.00:;(llL-40)] ture units 

144+72=21621611 +0. 005( 58-40)J= 235 
216+72=288216 1+0. 005(121-40)/= 303 

216 1+0.005(160-40) = 355 288+72=360 
288+72=360480/1 +0.005(160-40) = 790 

480 1+0.005(230-40) = 936 360+72=432 
4801+0.005(278-40) =1,051 432+72=504 
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Since for secondary branches a and b the 
actual number of fixture units is less than either 
the computed permissible number or the set 
limit of 630 fixture units by table 807 (c)-III, 
part III, a 4-inch building drain with }~-inch 

fall per foot may be installed to the beginning 
of branch c. For branch c the computed limit 
for a 4-inch drain is less than the actual number ('\
of fixture units, hence the size of branch c 
must be greater than 4-inch diameter and it 
becomes necessary to try 5 inches. Obviously, 
as shown by the second computation for branch 
c, it would not be necessary for the engineer to 
make any further computation in the case illus
trated to determine the sizes required for branch 
d and the main building drain e; since the actual 
number of fixture units (504) on the system 
does not exceed either the computed limit (790) 
for branch' c or the fixed limit (1,200) for a 
5-inch drain as given by table 807 (c)-III. 
However, the complete summarized computa
tion is given by way of illustration. 

Application of these rules to drains of %-inch 
fall per foot and for other sizes of drain will be 
made in the same manner for all sizes of pri
mary branches and for all lengths of primary 
and secondary branches. 

TABLE 807(d)-III.-Limits in capacities of building 
drains under the provisions of section 807(d) , part II 

[Pressure drainage] 

Limits in fixture units 

Primary branch Secondary branch or mall 
Diameter 
(inches) >1. ~..14 ~2-!-i. 14 ~~.- inch inchinch inch inch inch inch inc 

(all(all (all (all (allfall fall fal 
per per per pe 
foot 

per per per
(DOt (Dot (00foot foot fo~~foot 

Num-Num- Num- Num- Num- Num- Num- NUl 
ber ber ber ber ber berber bCi 

_____ 0.2.........
 42 52 -_. ------_. ------. 
1803.........
 48 54 72 250 360 

4...... __ . 
-- --_.-

1,8;00 
5......... 

900 1,250360 43? 500 -----_. ~ 

1,120 1,200 1,700 2,400 3,4 
6......... 

720 800 96U 
1,320 1,580 1,900 2,700 3,800 5,4 

8....... __ 
1,200 1,880 

3,200 3,840 4,480 3,900 5,600 7,800 11.2 
10._ .... __ 

2, MOO 
5,400 6,480 6,800 9,800 13,700 19,8 

12...... __ 
4,800 7,560 

8,400 10,400 12,000 11,200 16,000 22,400 32,07,200 

( .y
Table 807(d)-III is particularly applicable 

to large buildings in which basement fixtures 
and possibly first-floor fixtures are to be drained 
into a sump in such a manner that all direct 
connections of fixture branches and horizontal 
branches will be materially greater than 3 feet 
aoove the grade line of the building drain. In 
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computing the permissible limits for particular 
systems under the rules (which see) applying 
to pressure drainage, both sections 807(c) and 
807(d), part II, apply. 

R1Llesfor Applying Section 807(d), Part II, and 
Table 807(d)-III, Part III 

() 
~ 

1. Layout the building plan to scale as for the 
application of section 807(c), part II (see 
fig. 12B), and scale off the developed lengths 
of each primary and secondary branch. 

2.	 For each stack in the system, determine the 
elevation of the lowest horizontal branch 
above the grade line of the building drain. 

3. Scale off	 the developed length of pipe from 
the intersection, B, of the branch with the 
building drain to the lowest horizontal branch 
connection to the stack farthest upstream. 
Also, determine the developed length from B 
to the lowest horizontal branch on each of 
the other soil and waste stacks. 

4.	 Layoff to a convenient scale a horizontal 
line (BIB in fig. 12C) equal to or greater than 
the greatest developed length obtained by 
applying rule 3. Also, layoff in order on line 
BIB from point B all other developed lengths 
as obtained by the application of Tule 3 and 
designate the points on line BIB as B 2 , B3 , 

etc. At each of the points BIJ B2, B 3, etc., 
erect lines perpendicular to BIB. Also, on 
line BIB, or on BIB extended if necessary, 
layoff a length Bf equal to that in which a 
total fall of 1 foot would be given for the 
slope involved and erect the perpendicular 
line ff' equal to 1 foot and draw the straight 
line Bf' to intersect the perpendicular line 
from BI • Designate the intersection as i. 
Then on each of the perpendicular lines from 
B I , B2, Ba, etc., layoff lengths from the line 
Bj' equal to the elevation of the lowest 
branches on each of the corresponding stacks 
above the grade line and designate the 

CJ resultant points as SI, S2' Sa, etc. Then 
drn.w a straight line from point B such that 
at least one of the points SI, S2, Sa, etc., lies 
on the line and none of them lie below it. 
Extenq. the line to intersect the vertical line 
from point BI , which intersection (designated 
as I) may be at or below point SI, depending 
on the relative elevations of the lowest 

branches on. the different stacks involved. 
Scale off the lengths Btl and Bli. 

5.	 Select a value P from table 807(c)-III, part 
III, for primary branches corresponding to 
the slope of the drain such that the product 
P./Bll/4Bli is equal to or greater than the 
number of fixture units to be carried by a 
primary branch and that the corresponding 
product PI.JnJ/4Bli for the next smaller 
size is less than the number of fixture units 
to be carried by the primary branch in ques
tion. The larger of the two sizes will be 
the minimum permissible size for the pri 
mary branch in the particular case, provided 
that both the product P.JB~I74Bli and the 
limit for a primary bran.ch of that diameter 
in table 807(d)-III, part III, are each equal 
to or greater than the number of fixture units 
actually carried. 

6.	 To obtain the permissible load limits for 
secondary branches and the main building 
drain of the particular system, proceed as by 
rule 8 applying to section 807(c), part II, 
starting in each case with the computed lim-' 
its for primary branches as given by rule 
5 above instead of the limits given in table 
807(c)-III, part III. 

7.	 If the slope of the building sewer is equal to 
or greater than the slope of the main building 
drain, it may be of the same nominal diameter 
as the main building drain arrived at by the 
application of the preceding rule 6. If at any 
point the slope of either the main building 
drain or the building sewer is decreased, the 
drain laid at the lower slope shall be increased 
in diameter, if necessary, so that its limit in 
capacity by table 807 (d)-III, part III, at 
the slope laid, is equal to or greater than 
the load to be carried. 

Illustration of Application of Rules for Pressure 
Drainage 

For this illustration, assume that the building 
has a base area 60 by 100 feet, as illustrated in 
figure 12B; is 20 stories high; and will contain 
fixtures that total 3,528 units, distributed 
among four stacks, and a sump located as indi
cated in the figure. In this illustration, the 
drain from the sump pump, entering the main 
building drain at point B, is the last branch. 
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Now assume that the elevation above grade 
line of the lowest branch connected to each of 
the stacks is as follows: Stack 1, 14 feet; stack 
2, 9 feet; stack 3, 10 feet; and stack 4, 9 feet; 
and that the slope of the building drain is 
%-inch fall per foot. The developed length of 
drain from B to the lowest branch on stack 1 is 
5+14+14+30+28+14=105 feet. We now 
have the data for the scale laying out figure 12C 
as prescribed by rules 3 and 4. From the figure, 
B1I=13.8 feet and B 1i=1.1 feet; from which 

..jB1I/4B1i=..jU8/4.4=1.77, the factor by 
which the limits for primary branches as given 
in table 807 (c)-III, part III, are to be multiplied 
to determine the allowable loads within the 
limits for primary branches by table 807 (d)-III, 
part III, for the particular building and condi
tions assumed. Ordinarily, the required mini
mum size of a primary branch can be predicted 
by comparing the permissible loads for pressure 
drainage, table 807(d)-III, and the number of 
fixture units to be carried in the case at hand 
without going through the details of computa
tion prescribed in rule 4. For example, in the 
present illustration the basic size for computing 
secondary branches will obviously be deter
mined by the primary branch from stack 2, and 
the load, in this case 1,880 fixture units, lies 
between the permissible load of 1,320 fixture 
units for a 6-inch primary branch with %-inch 
fall per foot by table 807(d)-III, and the limit 
in load, 3,200 fixture units, for an 8-inch pri
mary branch at that slope. Hence, the sec
ondary branch must be at least an 8-inch pipe 
ann the trial computation becomes 

1.77 X 1,600=2,832 fixture units. 

Since 2,832 fixture units is less than the limit 
(table 807 (d)-III) for an 8-incll primary branch 
of %-inch fall per foot under pressure, and 
greater than the actual number (l ,880), the 
size required for the primary branch from 
stack 2 is 8-incll diameter. 

Similarly, for stacks 1, 3, and 4, the limits 
1'01' a 5-inch primary branch at %-inch fall per 
foot are 400 fixture units for nonpressure drain
age (table 807 (c )--III) /l,nd 800 fixture units 
for pressure drainage (table 807 (d)-III). 
Again, 1.77X400=708 fixture units is greater 
than the load to be carried (480 fixture 
units) and less than the limit (800 fixture 

units) for pressure drainage, and hence a 
5-inch primary branch will be required from 
stacks 1, 3, and 4. Starting with stacks 1 
and 3 and applying rule 5 for pressure 
drainage, page 53, and then rule 8 for nonpres
sure drainage, page 49, the computation may 
be summarized as shown in the following table. 
In this case there will be three different values (- 
of P (the permissible number of fixture units on 
the primary branch) to be useo in the equation, 

~ 

FU=P[I+a(~L-40)l; P1=708 fixture units, 
applying to the secondary branch a for stacks 
1 and 3; P 2=1.77X660=1,168 fixture units, 
applying to the secondary branch b for stacks 
1,3, and 4; and P 3=1.77 X 1,600=2,832 fixture 
units, applying to the primary branch from 
stack 2, to the secondary branch c, and to the 
main building drain d. 

EL 

Feet 

Branch 

a_________ 86
h. ___ ._. __ 130 
c__ ... _____ 190 
d(main) __ 219 

Permissible fixture units 
P[I-/-O,007(EL-40)1 

708[1+0.007(86 -40)j=935 
1,168[1+0.007(130-40) =1, 9041 
2,832[1+0. 007(190-40)j=5, 805 
2,832[1+0.007(219-40) =6,380 

Actual Diam
fixture eter reo 
units qulred 

Inche' 
960 6 

1,440 6 
3,320 8 
3,528 8 

Summarizing, the requirements in sizes are 
as follows: 

5-inch for primary branches from stacks 1, 
3, and 4; 

8-inch for primary branches from stack 2; 
6-inch for secondary branches a and b; 
8-inch for secondary branch c; and 
8-inch for main building drain d. 

Since the number of fixture units carried by 
the main building drain and building sewer 
(3,320+208=3,528 fixture units) does not ex
ceeo either the ultimate limit (5,600) for an 8
inch drain or the computed limit (5,805) for the 
secondary branch c immediately upstream from 
the junction point B, the main building drain 
d and the building sewer may also be 8-inch 
pipe if they are laid with not less than %-inch ().
fall per foot. It should be noted that the com
puted limit may sometimes exceed the ultimate 
permissihle limit given by table 807 (<1)-III, 
part III, as is the case in the computation for 
branch c. In these cases, the permissible limit 
in the table shall apply. 

Par. 902. GU'l"l'ERS AND LEADER CONNEC
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170-J 11/~86 X 2= 340.y'2= 479 sq ft. 

For roof gutters with rectangular or other 
polygon-shaped cross-sections, table 902-111 
may be used safely, provided the gutter has a 

either case, the tables given can be utilizcd for 
determining the size of pipe needed by simply 
multiplying the allowable roof areas I1S given 

in the tables by ~, where x is the rate of rainfall 

to be provided for. For example, if a rate of 
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TIONS.-Roof gutters are not ordinarily con
sidered a part of the plumbing work and are 
usually installed under a separate contract and 
by different workmen. However, the require
ments for and installation of roof gutters are 
related to the plumbing in that they are the 
principal collectors of storm water and are 
directly connected to the leaders of the storm
drainage system of the building. Hence, the 
capacities of roof gutters and their outlets to 
leaders should be consistent with the capacities 
of the leaders. The following information is 
included here as an aid to the engineer in 
specifying the proper sizes of roof gutters and 
outlets. 

I() 

TABLE 902-IJI.-lVlaximum roof area for semicircular 
roof gutters with a fall of ).te inch per foot or less 

Diameter Of Maximum I 
gutter roof area --------------1 
Inches Square feel 

3 170 
4 360 
5 625 
6 960 
7 1,380 
8 1,990 

10 3.600 
12 6,800 

I 

The capaci ties in the preceding table are 
based on the flow capacities of gutters of semi
circular sections, no slope, one outlet, and a 
rate of rainfall of 4 inches per hour. If the 
fall is greater than J{G inch per foot or if the 
gutter has two or more outlets (leaders), the 
permissible roof area as given in table 902-111 

I 
may be increased by multiplying it by one or 
both of the following factors as they apply: 
(a) by ·Js/(1;16) , where 8 is the actual fall in 
inches per foot; and (b) by 11, the number of ,I outlets, provided the roof area drained into 

C-J 

anyone leader does not exceed the value given 
in table 902-111 or the permissible roof area as 
computed by (a). For example, assume that a 
3-inch semicircular roof gutter is pitched with 
a fall of Ys inch per foot so as to divide the roof 
area equally between two leaders. The per
missible roof area on the 3-inch gutter becomes 

~$'f.¥ s, .,:;;;;;:;¥ '~S WWC., ~-ii''-~';''i'~F6fi'iM.;4k.'. P¥, ..- k4A;P1l??:\;iif}iIf 

depth equal to the radius and an average width 
equal to the diameter of the semicircular sec
tion; or· the capacity of a roof gutter of any 
shape may be safely assumed as equal to that 
of a semicircular gutter equal in radius to that 
of the largest semicircle that can be inscribed 
wholly within· the cross-section of the gutter 
in question. 

Roof area for application to requirements for 
roof gutters will be computed in the same man
ner as for stonn drains. (See sec. 903(c), pt. 
II.) 

The capacities of roof gutters as given in 
table 902-111, part III, assume an outlet of at 
least equal capacity. Insufficient outlet through 
the leader connection, improperly formed leader 
outlet and strainer, and clogged strainer or 
leader connection are the usual causes of an 
overflowing roof gutter, except in cases of 
rainfall in excess of the rates provided for. 
There are no generally recognized standards 
governing the forms and sizes of leader con
nections. The outlet of a roof gutter flowing 
at capacity should be at least equal in cross
section to the gutter. Likewise, the total 
intake area of the strainer should be at least 
equal to the cross-section of the gutter. The 
required intake area may be obtained by dom
ing the strainer or by increasing the dimensions 
of the strainer and leader connection. 

Par. 903. SIZE OF STORM DRAINS AND LEAD
ERs.-Tables 903(b) and 903(c), part II, are, 
as stated, based on a rate of rainfall of 4 inchcs 
per hour. Whether it is essential to make 
allowances for greater rates of rainfall in certain 
localities will depend on the maximwn rates and 
frequency of rates higher than 4 inches per 
hour of rainfall recorded for these locali ties and 
to some extent on whether any particular 
damage to health or property would result from 
overflow. Likewise, whether it is advisable to 
increase the allowable load on leaders and storm 
drains of given diameters and slopes will de
pend on the weather records and on what 
maximum rate of rainfall is to be expccted. In 
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only 2 Incbes per bour is to be provided for, the 
allowable roof areas may be doubled; and if a 
rate of 6 inches per hour is to be provided for,' 
the allowable roof area would become 2/3 of 
the values given in the tables. 

Par. 903(d). ALLOWANCE FOR PROJECTING 
WALLs.-In case a wall projects above a roof 
in such a manner that storm water drains from 
the wall onto the roof, the following allowances 
to be added to the roof area are suggested: 

(l) For total roof area applied to a leader or 
storm drain receiving total flow from the roof: 

a. For one wall only, add 50 percent of the 
wall area; 

b. For two adjacent walls only, add 35 per
cent of the sum of the wall areas if both are of 
the same height. If the two adjacent walls are 
of different heights, allow 35 percent of the 
combined wall area below and 50 percent of the 
wall area above the top of the lower wall; 

c. For two opposite walls only, make no 
allowance if both are of the same height. Add 
50 percent of the wall area extending above the 
lower wall if the two are of different heights; 

d. For walls on three sides, add 50 percent 
of the area of that part of the inner wall that 
lies below the lowest of the three walls, and 
allow for the portions of the two walls extending 
above the lowest, as in b if the walls are adja
cent, or as in c if the walls are opposite; 

e. For walls on four sides, ignore all wall areas 
lying below the top of the lowest wall, and add 
for those extending above it according to 
whether they fall under a, b, or d. 

(2) For application to leaders or storm drains 
receiving only part of the roof drainage: 

a. Determine the portion and dimensions 
of the roof area drained into each leader 
connection; 

b. Compute allowance for projecting walls 
separately for each leader connection, as for 
total allowance to be added, ignoring walls not 
directly adjoining and extending above the 
section of the roof drained into the leader for 
which the computation is being made. 

(3) For application to the main building drain 
and building sewer: 

a. Ignore walls not extending above the 
building; 

b. For one wall only extending a,bove the 
building, ignore the wall area if it is less than 

that of the roof, or add 50 percent of the differ
ence if it is greater than the roof area; 

c. For two adjacent walls only, ignore the 
combined wall area if less than that of the roof, 
or add 35 percent of the difference if it is greater 
than the roof area; 

d. For two opposite walls only, ignore wall ,,", 
area if the area of that portion of the higher ( 
wall above the top of the lower is less than the ~ 

roof area, or add 50 percent of the difference 
if it is greater; 

e. For three walls extending above the build
ing, ignore wall area below the top of the lowest 
wall and then apply c or d above according to 
whether the walls extending higher are adjacent 
or opposite. 

In all cases, the importance of applying an 
allowance for walls extending above the building 
and draining onto its roof depends largely on the 
relative areas of the extending walls and the 
roof. If the roof area is large relative to the 
total area or to that part of the total area for 
which allowance would be made under the 
preceding rules, the matter is not likely to be of 
great importance. It may be very important 
to make an allowance for wall area if a low 
building is built at the side of a tall one or into 
an angle formed by two tall buildings, or if a 
low-roofed portion of' a building has a similar 
relation to different wings. It will be of less 
importance in any case if the leaders and storm 
drains required by the regulations for roof area 
alone are more than ample than if they are near 
the limi t in capaci ty. 

The allowances given in the preceding rules 
were selected to provide for a driving rain at an 
angle of 30° with the vertical. Regardless of 
the angle at which the rain falls, the portions of 
projecting roofs ignored under the rules given 
can be safely ignored in regard to their effects 
on the building storm sewer. 

Par. 904. SEPARATE AND COMBINED DRAINS.
The provisions of section 904(a), part II, are ~t . 
intended to require separate sanitary and storm .
systems until they can be conveniently con
nected at grade. The sanitary system should 
be collected into one sanitary drain and the 
storm system into one storm drain, and the two 
connected at grade, if it can be conveniently 
done without crossing over. If the preceding 
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is not convenient or economical, the sanitary wye branches. If the street sewer is subject 
and storm drains on each side of the combined to overcharging or submergence, there will be 
sewer of the building may be joined at grade as less likelihood of detrimental effects to the 
described and the two combined drains thus sanitary system if the storm drainage and sani-. 
formed connected to the building sewer. Oon tary drainage are carried separately to the 
nections should not be made through double- street sewer. 

() TABLE 904-III.-Required diameters for combined building drains and sewers according to number of fixture units 

FOR DRAINS AND SEWERS HAVING %-INCH FALL PER FOOT 

"" Fixture 

Roof 
area ~
 

sgll0_______________ 
775_____________ 

1,350_ - ___ ---- -.1,550 ___________ 
2,100 ___________ 
2,700___________ 
4,200 ___________ 
4,350 ___________ 
7,600 ___________ 
8,700 ___________ 
12,400__________ 
15,200 __________ 
24,800__________ 

"
"""Fixtureunits 

Roof 
area ~ 

sgll0_______________ 
1,075.. _________ 
1,800 __ - ________ 
2,150___________ 
3,000 ___________ 
3,600 ___________ 
5,950___________ 
6,000·_ - - ______ - 
9,800___________ 
11,900__________ 
15,900__________ 
19,600__________ 
31,800 __________ 

0_______________ 

0 

in. 
---.--- 

4 
4 
4 
5 
5 
6 
8 
8 

Ig 

225 

in. 
4 
4 
5 
5 
6 
6 
8 
8 
8 
8 

10 
I10 12 

12 12 
I 

0 
I 

315 

-- 
in. in. 

4_.-.--- 
44 

I
 
425 450 675 

in. 
5 
6 
6 
6 
6 
8 
8 
8 

10 
10 
10 
12 
12 

1,350 1,400 2,450 2,800 4,000 4,900 

in. 
6 
8 
8 
8 
8 
8 
8 
8 

10 
10 
12 
12 
12 

in. 
8 
8 
8 
8 
8 
8 
8 
8 

10 
10 
12 
12 
12 

in. 
8 
8 

10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
15 

in. 
8 

10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
15 
15 

in. 
10 
10 
10 
10 
10 
12 
12 
12 
12 
12 
12 
15 
15 

in. 
10 
10 
10 
12 
12 
12 
12 
12 
12 
12 
15 
15 
15 

850 8,000 

in. in. 
5 12 
6 12 
6 12 
8 12 
8 12 
8 12 
8 12 
8 15 

10 15 
10 15 
10 15 
12 15 
12 15 

1,190 1,900 1,950 3,400 3,900 5,650 6,800 

-- 

in. 
5 
6 
6 
8 
8 
8 
8 
8 

10 
10 
10 
12 
15 

-- 
in. 

6 
8 
8 
8 
8 
8 
8 
8 

10 
10 
12 
12 
15 

-- 
in. 

8 
8 
8 
8 
8 
8 
8 

10 
10 
10 
12 
12 
15 

--- 

in. 
8 
8 

10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
15 

--- 
in. 

8 
10 
10 
10 
10 
10 
10 
10 
12 
12 
12 
12 
15 

--- 
in. 

10 
10 
10 
10 
10 
12 
12 
12 
12 
12 
12 
15 
15 

--- 

in. 
10 
12 
12 
12 
12 
12 
12 
12 
12 
12 
15 
15 
15 

126 64 
126 664 
126665 
1586 6II	 

5 

5 

JI	 
158 866 
158'886 
1588 88 
151010 108 
1510 10101010 10 I

12 1512121010 
1512 12121212 

FOR DRAINS AND SEWERS HAVING H-INCH FALL PER FOOT 

4	 4 4 5 5 6 8 8 8 10 10 12 

in. 
4 
5 
5 
6 
6 
6 
8 
8 

10 
10 
10 
12 
12 

595 

in. 
4 
5 
6 
6 
6 
6 
8 
8 

10 
10 
10 
12 
12 

in.in. in.in. 
124 54 
125 65 

FOR DRAINS AND SEWERS HAVING H-INCR FALL PER FOOT 

11,300630 950 

15,0009,8007,5005,6004,9002,8002,7001,7001,350900850450o 
"" Fixture 

"" units 
"Roof " 

::~~I--:::---:;-rin, I--i:-I--i:--I-----;;;- ----;;;--'-i~-'-in. 1·-----;;;-- --i-;;-I-in.1-----;;;-
1,550._ -- -- -- ___ 4 4 5 5 6 6 8 8 8 1 8 10 10 12
2,700.__________ 4 51 5 6, 6 8 8 8 10 10 10 

I 

10 
I 

12(,)	 3,100___________ 4 5 6 6 6 8 8 8 10 10 10 12 12 
4,200___________ 5 6 6 6 6 8 8 8 10 10 10 1212 

1_",J	 5,400.... 5 6 6 6 8 8 8 8 10 10 10 12 15 
8,400___________ 6 8 8 8 8 8 8 8 10 10 12 12 15 
8,700___________ 8 8 8 8 8 8 8 8 10 10 12 12 15 
15,200__________ 8 8 10 10 10 10 10 10 10 12 12 12 15 
17,400__ 81 10 10 10 10 10 10 10 12 12 12 15 15 
24,700__________ 10 10 10 10 10 10 12 12 12 12 12 15 15 
30,400. __ 10 10 10 12 12 12 12 12 12 12 15 15 15 
49,400__________ 12 12 12 12 12 15 15 15 15 15 15 15 I 15 

1 

f:r 
~ rJ 
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vent 

a 
fixture aroin 

.b I U \\ U 

0; no!less than Zor(;reater than 
48 diameters 

.b, /lOtgreater than one diameter 
drain 

FIGURE 13.-Distance of trap from vent. 

Par. 1002. PROTECTION OF TRAP SEALS.
The requirements of chapter X, part II, are 
designed to give the maximum flexibility in the 
design of a building-drainage and venting 
system consistent with an adequate protection 
of the seals of fixture traps. This flexibility is 
accomplished by It more complete classification 
of vents as to their functions, locations, and 
fOTIns, and a more detailed statement of the 
limits of use of different forms than is to be 
found in the usual plumbing code. 

Par. 1005. DISTANCE OF TRAP FROM VENT.
Section 1005, part II, applies particularly to 
vents for separate traps, usually termed" back 
vents." The most effective point for venting a 
fixture drain depends on the form of the drain. 
If the fixture drain turns to the vertical within 
48 pipe diameters from the trap weir, a vertical 
continuous-waste-and-vent at that point is the 
most effective vent that can be installed. If 
the fixture drain slopes continuously from the 
trap weir, the requirement, assuming a fall of 
%inch per foot, limits the permissible length of 
drain between trap and vent to: 5 feet for It 

OHnch drain; 6 feet for a Of-inch drain; 

elvo/ vent 

L 

--drooin 

A
 

8 feet for a 2-inch drain; and 12 feet for a 3-inch 
drain. If a fixture drain connects with an 
adequate relief vent or with a stack-vent within 
these limits, the relief vent or stack-vent will 
perform the functions of a back vent. (See 
fig. 13.) 

Par. 1008. YOKE AND RELIEF VENTs.-Sec
tion 1008, part II, gives the details and neces- ( 
sary restrictions for group venting the plumbing 
fixtures, ordinarily installed in residences, by 
means of a stack-vent, yoke vents, or relief 
vents. The application of section 1008 in con
junction with sections 1005 to 1007 makes many 
simplifications in piping possible and offers 
inviting opportunities for standardization and 
prefabrication. Figures 16 to 20 illustrate a 
few simplified lay-outs for residential construc
tion which may be varied to a considerable 
extent in arrangement of fixtures without con
flicting in any respect with the minimum 
requirements of this manual. 

Figure 16 illustrates the simplest lay-out, and 
in general the most effective venting obtainable, 
for a single bathroom group and a kitchen sink 
or combination fixture all in one story or branch 
interval. The figure illustrates one arrange
ment of the fixtures about the stack, and illus
trates the type of fittings required. The line 
sketches of figures 17 to 20 merely indicate 
typical drain lay-outs and venting required 
under section 1008 for these lay-outs. 

The group venting illustrated in figure 16 
may be used on a yoke-vented section of a 
horizontal branch not less than 3 inches in diam
eter, in any branch interval of a soil stack, and 
the order of the fixtures around the stack or 
yoke-vented branch may be varied as necessary 

dvo/ vent 

lnot qreoofer Moon 
5 dioomef~r.s 

B
 
FIGURE 14.-Dual vents. 
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vent 
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dlJo/.boe/( vent 

vent 
~'::c/r vent 

drain draIn drain 

A B c 
FIGURE I5.-Group vents for lavatories and bathtubs. 

Watu 
C/o:Jet bend 

~Vent at lea"t 
Irabov~ roof 

'/ 

permitted by the requirements of part II may 
be standardized for particular or typical floor 
plans and cast in one fitting or otherwise pre
fabricated. 

"Z onCj .5wup bend 
FIGURE I6.-Stack-vented piping lay-out for one-story 

house. 

for accommodation to the floor plans of any 
particular building. 

Figure 17 illustrates essential venting for a 
two-story lay-out with kitchen sink on the first 
floor and bathroom group on the second floor. 

Figure 18 illustrates two lay-outs for duplex 
construction as permitted by section 1008(c). 
The lay-out for lavatories and bathtubs illus
trated in the lowest branch interval of figure 20 
may be used in lieu of that illu!:'trated in figure 
18B. 

Figure 19 illustrates the permissible lay-out 
under section 1008(b) for two bathroom groups 
and two kitchen sinks in the two highest stories 
or branch intervals of a building. Alternate 

.connections for the sinks are shown in dotted 
lines with the vents required in case the sinks 
are connected to a separate stack or to the soil 
stack below the highest water-closet branch. 

Figure 20 illustrates permissible lay-outs for 
duplex construction for any number of floors or 
branch intervals for fixtures of the same kind 
located back-to-back. If the fixtures are not 
located back-to-back, the lay-out represented 
in figure 18A may be installed in any branch 
interval with relief vents of the yoke-vent type 
as shown in figure 20. 

Figures 13 to 20 illustrate the main essentials 
for effective group venting and may be used ill 
any combination so long as these essentials are 
preserved. Under section 1008(d), any number 
of the fittings and the pipe necessary to make the 
installations illustrated in figures 13 to 20 or 
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-sfqc/(o veilI 
I I 

~I-S/iJK 

FIGURE 17.-Piping lay-out for two-slory house with one 
bath1"oom. 

Par. 1010. VENTS FOR FLAT-BoTTOMED FIX
TURES.-Section 1010, part II, is intended to 
apply particularly to installations for kitchen 
sinks and to provide for more effective drainage 
of the fixture and scouring of the fixture drain 
than can be obtained in some cases by an instal
lation back-vented near the trap. 

Clogging of the fixture drains of kitchen 
sinks by deposi ts from greasy waste water is a 
source of annoyance and a cause of frequent 
servicing. In this connection it should be 
noted that, in general, the shorter and the more 
direct the fixture drain is, from the trap to its 

connection to a stack or to another drain that is 
thoroughly washed by the discharge from other 
fixtures, the more effective the drainage will be 
in respect to both quickness of emptying of the 
fixture and freedom from clogging. However l 

the location of the kitchen relative to stacks or 
drains that are thoroughly washed by other (~ 

fixtures may make it necessary to install a 
fixture drain from the sink with a relatively long J 

sloping section. The installation of a back vent 
on the fixture side of the sloping section of the 
fixture drain will reduce the effective head on 
the drain, result in sluggieh action, and induce 
deposition which will usually result in clogging 
both the fixture drain and back vent. Omission 
of the vent will ordinarily provide more effec
tive drainage which, in some cases, may be 
noisier in operation than if the back vent were 
installed. Section 1010, part II, simply gives 
the builder a wider latitude in designing for 
effective and safe operation of sink installations 
than is given in scction 1005, part II. (See 
fig. 23.) 

Par. 1011. VENTS FOR RESEALING TRAPS.
Section 1011, part II, is intended to provide for 
cases where no space is available for a properly 
installed vent for a P-trap. A group of lava
tories located in the middle of a washroom floor 
would be an example of such a case. 

Par. 1012. FIX'fUHES AT BASE OF MAIN 
VENT.-The purpose of the provisions of sec
tion 1012, part II, is to permit the installation 
of a limited number of fixtures at the base of 

-slqc/(- tY yo,/(e-vellf -I 

dvq/bakk venf

(> 

I 

A 8 
FIGURE IS.-Piping lay-out for one-slory duplex house. 
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long vertical vents to wash out rust or other '" : !Stack Vent Circuit Vent
products of, corrosion. Fixtures discharging ~;~----LLoop Vent 
greasy or other waste water likely to congeal {~rG~~L~-:±r:~:~':=~~:::::::::::~:~~~-~~~~~~:;'~1iJm;;~
and deposit and fixtures in excess of the limits
 
set in section 1012 should not be so connected.
 

:!Soil Sloe/{ branch Vent liVen! StackPar. 1101. INDIRECT CONNECTIONs.-Any in

i ! Relief Vent
direct connection whereby the continuity of the :~_----'. 

j; fixture 8ranch() : '-slac/r- vent• 
rr 110rilonlol Bronch :: , I I I'! I l 

..,........ I I
 I", Cleanouf Pluq ..... , I
" , 
\~ 

FIGURE 21.-11lustration of circuit-and-loop vents./" 
~ I Roof 

!LNote: ve~5iac~aYioop-i~lterrKlk ~f for.finks I fo Slack Vent oreJl'fend I 
I direclly fhril roof--," 
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FIGURE 19,--Piping lay-outJor bathrooms in each of two 
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FIGURE 20.-Piping lay-out Jor duplex apartments. FIGURE 22.-Limits for ciTcuit-and-loop vents. 
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I a--c, not more them 12diameters 
FIGURE 23.-Drains and vents for fiat-bottomed fixtures. 

waste line from an appliance, device, or appa

I ratus having a drip or drainage outlet is broken 
by an air gap of such spacing as will prevent 

1 backflow, is approved if the waste water is not 
contaminated with human or household wastes 
and if the waste line discharges on the inlet side 
of a fixture trap. Such fixture trap may be a 
part of the plumbing installation of the appli
ance, device, or apparatus, or it may be the 
trap of a regular plumbing fixture. In the 
latter case the air gap should be above the flow 
line of the fixture. 

Appliances, devices, or apparatus where such 
indirect connections are required are stills, 

sterilizers, equipment requiring cooling water, 
and the like. Examples of such indirect con
nections are shown in figure 24. 

Par. 1305(b). AIR TEsTs.-In applying air 
tests, it should be noted that a slowly falling 
pressure is not necessarily an indication of a 
leaking system. If the air introduced is of a 
higher temperature than that of the piping' 
system or than that of the air already in the ( 
system, the pressure will fall slowly until tem
perature equilibrium is reached. In such cases, 
before searching for definite leaks, the pressure 
should again be brought to the test value with
out changing the air in the system. If the rate 
of fall is materially lower on the second or on 
repeated trials, it may be taken as an indication 
of a tight system. On the other hand, if the 
temperature of the air introduced is lower than 
that of the piping system or the air already in 
the system, a slowly rising pressure may occur. 
A rising pressure or constant pressure for a 15
minute period may be taken as a positive 
indication of tightness. In case of a rapidly 
falling pressure, a search for leaks should be 
made before repeating. The same precautions 
apply to smoke tests. 

II II -Air {i(Jp nol k~.f 
I i Ihdll /wic~ ~/f~c-

tiYt OptlliIJ1 

filtd Ifir f;r~(Jf. 

( 
'·c 

FIGURE 24.-Indireet wastes. 
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Relief vent, for flat-bottomed fixtures .________ 20 

I
I
I
I
 

Cooling of waste water, methods for 
Effective opening, deflnition.... __ .'Copper: 

22 E 
_ 7

Electrical machinery, protection of. . . 10
§b~~i::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ~~: 31
Tubing 10,30 

_ 
Equipment:

Adjustment after test . .. . __ . 
Tubing, actual and nominal diameters oL 
Tubing, joints __ . ... _. 

Corrosion:
Effect of, on pipe capacity. __ . _. . 
Protection against. _. . __ . . 

Courts, drainage oL '. __ . __ . _.. . _. 
Covering of work __ . _.. __ .... . ... _.__ . 

Tests before_. . _.. _, . _.. _._._. _. __ . 

.. .__ 

_ 
. _ 

.. __ . . _ 

. . _ 
_ 

. . . . 24_ 
For tests . ... _.. .. __ . _41 2312,32 Estimating for continuous demands on the building water main. _ 42

Estimating supply demands . .. ._. . _ 35 
421 Exhaust pipes:10 From water lift, discharge oL ._ .. _ 22
16 To discharge into open fixtures. .. .... _ 22
24 To discharge outside the building. .. .: . _ 22 
24 Exhibit.ion pl.umbing need not be inspected Or tested. _ 24 1

ExpanSIOn JOiDtS ... _. .' . . _ '.Cross-connection, definition. See Interconnection. 12
Expansion tanks, overflow pipes from. .. . . .. _ 18Cross-connections:

Prevention oL __ . . _... _._, . _ 46Prohibited . _.. _ 9 I Faucets:
Air gaps (or.._. 

24 

F 
.. . __ . . .__ __ __ 

Replaced, inspections or tests not needed _. _. _______ ______ _____ _ 21 
Federel specification~ 

DDefective materiaL 10, 27, 2'J. . _. _... __ .. . _.. _. __ . _._ 
Defective plumbing .... . •. 

Alterations of, considered new work . _.. 
Test oL . _. . .. _.. ., _.. 

Defective work ... .. . __ . . 
Deflnitions . .. _. __ . __ .. .. _. 

Illustration oL.... . _. __ . _.. _.. _ _. 
See also index entry lor specific terms defined.

Developed length, definition 

. 

. _. 
. 

. 

, 

_ 
_ 
_ 
_ 
_ 
_ 

_ 

Federal Speciflcations Executive Committee .. __ .. 2'J 
Federal Standard Stock Catalog._ .. . .______ 2'J 
Ferrules .. __. . _. _ __ __ __ __ ___ __ _ 13 

Calking . . __ . 11,31 
Final condltion . .__ _ 24 
Final test . .. . .. .______ 23 

Approval certiflcate . _________________ _______ _____ ___ __ 24 
Of whole system ·_____________________________ 24 

22 
24 
24 
24 

6,27 
26 
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__ _______________ _____ 

_____________________ 

Page 
Fittings:

Allowance lor friction loss in____________________________________ 41 

g~tj~~:: :::::::::::::::::::::::::::::::::::::::::::::::::::: n:!~Drainage_ _______ _ _ ________ ___ 11 

Wr~~r~~~di~_~~:::::::: :::::::::::::::::::::::::::::::::::::::::: 11, 3J 
Reuse 0[, prohibited-- __ __ ____________ __ __ __ __ __ _ __ ____ 14 

~gr~:r:~ -_-_~-_-_-_-_-_-_~~-_-_-_~~~-_-.__~~~~::~~~~~~~~~~::: ::::::::::::::-ii, M; ~~ 
Fixture, combination, definition________________ __ 6 
Fixture branch:

Page 
Hosc connections, water-demand estimates fOL_____________________ 44 
Hotel sinks, size 01 trap and drain lor_______________________________ 12
Hot-poured joints - 11, 31 
Hot-water branch: 

Fixture units and estimated demands on_ _	 44 
Size of.	 .. __________ __ 44 

~~f~\ly r;[q~~io~i'-.-.-.-.-.---::::: ::::::::::::::::::::::::::::::: ~1 
Hot-water system, relief valves.on__________________________________ 14
 
House drain. See Building drain.
 
House sewer. See Building sewer.
 
House subdrain. See Building subdrain.

Honsing, low-cost, plumbing lor	 _
 58Definition	 _ 71 Hub-and-splgot jolnts _ 11o Size of..	 _ 14 

Fixture drain:Definition .. _ 7
4 Number between reliel vents . .. 20 

O[ kitchen sinks_ ___ __ ______ 60 
Size 01.. ________ __ _____________ _________ __ __ _ __ 12 

Fixture oYerflow__ ________ _________ __ ___ __________ ____ ____ __ _ 14 

~l~I:: ~t~fl~_e_r_s:::: :::::::::::::: :::::::::::::::::::::::::::::::::: 14, ~g 
c,	 Definition . ________ __ __ 7 

Number on soil or waste stack . ._______________ 21 
Permissible number on branches .___________________________ 16 
Permissible number on horizontal branches or stacks___________ 15 

Fixture-unit ratings;
01 building drains and sewers_ _ __ _ _ 57 

g} ~~a~je;uiidi~gs:::: :::::::: :::::::::::::::::::::::::::::::_~~' 35, 1! 
Fixtures: 

~s~afI:t7~:~I_~~~~~::::::::::::::::::::::::::::::::::::::::::: 20, ~~ 
Number on horizontal branch__________________________________ 20 
Plumbing, definition . . ___ ___ 8 
Quality of. . 14,45 
Replaced, inspections or tests not needed_______________________ 24 
Requirements [or ... ._ _	 14 
With integral traps, size 01 drains [or ____ 12 

Flanges, floor . 11,31 
Flashing o[ vent terminals__________________________________________ 22 
Flashings, roof. .. ______ ___________ _____ ____________ _ _ ______ 12 
Flat-bottomed fixtures:Drains [or ________ ________ _ __ __ ________ __ __ __ ____ 62 

Vents [or____ __ __ ___ __ _________________ ____ ____ ____ 20,60,62 
Flood level:

Definition - - - - -. - - - - - - - - - ------ 
Of highest fixture, distance o[ vent connection above____________

Floor connections . __ ._ __ ___ 
Floor drains . __ . __ . 

Size o[ trap and drain lor 
Floor flanp:es .. 

._ ___ _______ ___ __ _ 
-

Flow, relation 01, to pipe diameter__________________________________
Flow charts 

Application of. _____ __ __ __ __ __ ____ ___ ____ 
Flush valves:Fixture-unit value of. ________ ______ __ 

Size o[ supply outlets [or . __ ____ 
Food receptacles, waste pipes [rom 
FreC7.ing, protection [rom .. . 
Friction loss in valves and fittings, allowance [or 
Frost closure o[ vents . __________ 
Frostprool closets___ ___ _____ _______ 

G 
Garages:Inspection of. . ____ ___ ____
 

Tests of.. .. .
 

.___ 

18
12 

13,14 
12 

11, 31 
40

313-39 
40 

40 
14 
22 

Garden-hose connections, water-demand estimates [OL _ _ _ 44 

g~~~~ i-e~uliit;o~s::::: :::::::::::::::::::::::::::::::::::::::::::: 11,3J
Grade, definition- . _ ________ ___ __ __ 7 
Gravity flow. See Nonpressure drainap:e.
GreRse interceptors- . ___ _ 13 

Omission of.. ._ __ __ _ 28 
Ground-w~ter supply ... ___ ___ _____ _ 33 

g~~~~ ~~~~~~~_:::::::::::: ::::::::::::::::::::::::::::::::::::::::: 19, f~
Definition . __ ____ ____ 7 
For lavatories and bathtubs____________________________________ 59 
Pcrmitted . ... __ .. __ 19 
See .leo Circuit vent; Dual vents. 

Guttcrs:Capacity of.._ __ ___ __ __	 54(-~,	 Material of. . - - -- --__ 17 
Outlets of. . . -- - - - -- - - 55'f~ 

H 
Horizontal branch: 

gfic~~~t~n"J-iool;vei:itin:rioc::: :::::::::::::::::::::::::::::::::: 15, ~g 
Connected to soil stack .. ___ __ __ __ ______ 19 
Connected to water-closet drain_ __ _ ____ __ __ ________ 19 
Definition . _____ ______ ______ _____ 7 

J 

10,13,14 
. 41 

22 
__ 14 

24 
24 

I 

~~:~~i;ti;; ~!P~~teriiiis_-:_-_- -:::::::::::::::::::::::::::::::::::: i5 
Illustration o[ application o[ rules [or prcssure dralnage_____________ 53 
Illustration o[ application o[ table 805(b)-III.
Increasers 

.... _ 48
12,32 

Indepcndent connections:
To soil stack_ ________ __ ___ _____ __ ____ __ _______ __ _ 19 
With water-closet drains.. _ 19 
With yoke-vented branch_ __ 

Indirect connections __ . .____ __ __ 
19 
61 

For boiler blow-offs .___ __ 22 

~~~ ~~trj;~~ii;es-.---.-.----~:::::::::::::: ::::::::::::::::::::::::: i~
For steam exhaust. _. __ _ __ __ 22 

~~~lr~~r;~1~~~~:-~~~~!-~-~o~-:-:-:-:-:-:-:-:-::::::::::::::::::::::::::: ::: 22,:~ 
To discharge Into open flxtures ..	 22 

Indirect waste connections:
Accessibility 01.. _.. _. . 
Locatiou 01.. _. 

Industrial sewa~c, c1cfinltion . 
Insanitary conditions. _.. . 
Inspcctlon

And tests ... . 
Before covering work. __ . 
Not rC<luired .__ .. 
01 garages . _.. _. _. 
O[ stable-yard drains_ . 
or stables . __ . _. 

Installation:Inspection of.
 
O[ fixtures
 
O[ plping 

Interceptor:Grease 
Grease, omission of 
Not prohibited' .. 
OiL 
Sand __ . . 
Saud, de·finition 

Interconnection:Definition .. 
Prohihited_____ ___ _________ 

Interval, branch, definl tlon .. _
Iron, sheet. __ . 
Iron-body lerrules 

.	 _ 22 
_ 22 
_ 27 
_ 22 
_ 23 _ 23 

. _	 24 
, _ 24 _ 24 

_ 24 _ 24 
. _ 23 

. _ 14 . _ 28 

_ 13 
. _ 2Il _ 32 _ 13 _ 13 ,	 _ 8 

_ 
____ ___ _______ __ __ 9 

_ __ ____ ______ ____ __ __ 6 

J 

Jointing compounds (or vitrified-clay pipe. _ 
Joints:And connections____ _ __ ______
 

Calked_ _ ____ ____ __ _____ __ ___
 
Ca.<t-iron and other piping
 
(;a.<t-iron pipe--
Cemented__ __ __ ____ __ ___ __ _
 
Clay pipe-.-- 
Concrete pipe_.
 
Copper-tubing--

Expanslon_ .. ___ ___ _____ _ _ __

Hot-poured. _. 11,31 
Hub.and-spigot. _____ __ 11 
Lead anc1 other piping__________________________________________ 12 

11,31 
11, 31 

31 

__ 11 
___ __ 11 
. 11 

.______ ___ 11 
_ ____ __ 11 

11,31 
11,31 
11, 32 

12 

Round _______ __ ___ ___ _ 
Screwed__ __ __ _ __ __ __ 
Slip ._._ __ __ __ __ __ _ _______ ____ ___ 
Tightness 0[. . _________ 
Vitrified-clay pipe 
Watertight, on combined sewerap:e system__ ___
Wiped ..... . . _____ _____ 

Jumpover. See Return offsets. 

K 

KitC:i~~~;~~~nins of... ._ __ _ 
Private, fixturc-unit value of..
 
PUblic, fixture-llnit vnlue of.
 
Size 01 trap and drain for _______ _
 

____ 12 
__ ___ 11 
_____ 12 
_____ 11 

11,31 
18 
12 

60 
15,40 

. 40 
____ 12 

§lz~~r~:~~_i~_~~~~~_~~~:::: :::::::::::::::::::::::::::::::::::::: 48, ~~ I fi~t~~~~~iindestimRtes cor::::::::~::~:::::::::::::::::::::::: i~
Size of, lor circuit and loop venting_ 20 Kitchen-sink trap, venting of.	 19 

[65 ] 

;'1,.' ~'.,,!~,~: 



Page o	 Page
L

Labor for inspection and test. _. • ._. -__ 23 Obstruction to drain flow .________________________________ 9 
Laundry trays: Office building, water-demand estimates for ._________ 44 

Fixture-unit value of. . _ 40 Offsets . . ._. __ _____ __________ 15 
Private, fixture-unit value oL . _. _. __ 15 Above highest horizontal branch . ._ 15 
Size of supply outlets for . ._ 14 Below lowest horizontal branch . ___ 15 
Size 01 trap and drain for ~ _ 12 Definition__ . . __ . __ ______ _ ____ __________ __ 8 
Water·demand estimates lor . ._: __ 44 Double . • ' _____ 15 

Lavatories: Double, definition_______________ _ __ 7 
Relief ven ts for _______ _________ ________________ 21 
Return	 . ._ ___ 15b~~~e~:~~7:;~.e_~~~~~~~~===:===========:======:::=========::: 40, t~

Private, fixture-unit value of. . . 15,40 Return, definition . ____ __ ________ __ 8 
Public, fixture-unit value of. . . .. 15,40 Sizc of. c • 15 
Size of supply outlets fOL . . _... _ 14 Oil interceptors . ______ ______ __ __ _ ______ ___________ 13 
Size of trap and drain for . . ._ 12 (~Open fixtures: _ _
Venting of trap of. ... ---.. 19 Exhaust pipes to discharge into_________________________________ 22 
Water·demand estimates for ._ __ 44 Overflow pipes to discharge into . . 22 

Lavatory supplies, air gaps for .. __ 34 To rcceive indirect wastes. . _. . ' ._ 22 
Lawn sprinkling, water demands for ._._______ 45 Opening, effcctivo_, definition . . . . ____ __ 7 
Lay-outs for residential plumbing . . 59-61 Openings, elosing of, in tests . . . __ ._. . 2:\.24 
Lead: Outbuildings used lor human habitation . ._ . .. __ . 24 

And other piping, joints between . . .____ 12 Overflow, fixture. . . _. '_' . __ ____ __ _____ ___ 14 
Ove,flow pipes . -. - . .. __ 14 

Connections of. . . - -- .. . ___ 18 j 

! ~i~:~;~it=~~~~~~~~:~~~=r~::: :::::::::::::::::::::::::::: :::::::: ~8: i~ From water-supply tank, discharge ot. ._________ 

I 
22 

Piping in water-supply lines . . _. __ ._ __ 14 To discharge into open fixtures . _. ._____ __ 22 
Salts, poisonous . . __ . . __ . . ________ 14 To disehar~e outside the building . 22 
Sheet. . . _. . __ . ., . 10,31 Overrim water supplies, air gaps for -- ~ __ - - - __ _____ 34 
Trap, distance Irom fioor .. __ . _ ___ 14 Owner:

Lead Industries Association . __ 31 To be nol-ified regarding test .. _. . . _
1	 23To receive final approval eertificate.. _ 

Connections of gutters to .. ______________ ___ __ 55 
Definition . . _. ._ ___ ____ ___ 7 

Leaders:	 24 

pInside, material of.. _. . . . ________ ___ _ 17I	 lfJ~~it~:~~:a~~~~:- ~;: :::::::::::::::::::::::::::::::::::::::: ~ im7:~~~~':tf:r~~t~r~f~~d: ~~~~n :~~r:-:-:::::: :::~~:::::::::::: ::::: 11, r~ 
Outside, protection of. • . __ . __ .. .___ ____ __ 17 Pedestal urinals_ See Urinals_ 
Size oL . ... . 17,55 Percolation test of soil. " -. - -- - - ---- -- .. -. - -. -- __ . -- -- _ 28 
Size of, for given roof areB. ~_______ ___ ____ __ __ __ _ 17 Permit, inspection to assure conformance to _	 23
Test of. _. . . . . . __ ._ 24 Pipe:
 
Traps, need not be vented . . . __ . _ 22 Actual and nominal diameters of. - - ---- ---------_ ___ 41
 

~;!!:;~~~~~f~~~~~~t~~~;-~ ~t~~~~:e:~~~~~[:~ ~~~ ~~ ~ ~: ~ ~~ ~~ ~~~~~~~~ ~~ ~1~~1~~t~}~!~f~i~~L~~~:::: ~ ~~~~~~~~~ ~ ~~ ~~ ~ ~~ ~:~: ~ ~ ~ ~~~~ 10, ii 
Definition . .. _. _. ____ _ 7 Effect 01 corrosion on capacity of... - - -- - .. --- -. - -- - - -- __ __- _. __	 42 

i;g~:~;~~~~~~i~~~~b;~~: i~i_~::::::::::::::::::: :::::::::::::::: * f~~E~;~~:~r ~;~~iii~~::::=: ::::::::::::::::::=::::::::::::~~9, i? 
M	 ~~':::~~~~h¥~it~d:::::::==::: :::::::::::==:::=:: :::::===:=: ::_~~,13, ~: 

Machinery, electrical, protection of..	 . 10 Sanitary system, material of. -. - -- --- - -----.- ----- ----- 14 
Main:	 Sewer, eoncrete ~ - --- - - --- - __ ----. .____ 29 

~~~~:~ig~finit;"o;;:=:==:: :::: ::===:::::::=::=:==:=:=======::= =:== ~ ~l~~ ~;: ~~~~~tto~~~ ~::=====:::: =:: :===: =: =:=: =:= :===:: ===::== :== 12, 3~ 
See also Building main; Water main. Soil and waste, for sanitary systems_ -._--------------------_. __	 14 

Main vent: Specifications__ . -- .-- .- .. - ---_.--------.------- --------. _ 10 
Connection of relief vent to . _ 21 Vent, separate tests ot. -. -. - -. - - -. -- -- - - - --- -----. ---. - - --. _ 24 
Definition. See Vent stack. Water-distributing, for small buildings________________________ 43 
Fixtures at base of.. __ . . . .. .. 20,60 Water-supply, determining sizes of. - - -. - ----- -- - ---- --- -_. __ . -- 42 
Required .. _. . __ . . _. __ . _ 18 Wrought-iron . -. - --' - -. -. -" --- - -- .------ --- ---- ------. - -- - - 10,30 
Sizeandlengthot. . __ . . . . 21 Seeal.!o Cast-iron; Clay pipe; Concrete pipe; Exhaust pipes; 

Maintenance . . . 22 Lead; Overfiow pipes; Pipin~; Soil pipe; Tubing; Waste pipes; 
Malleable-iron fittings c . . . 11,31 . Water pipe; Water-service pipe. 

Ri:re~?~r:s for underground traps and elean-outs - - - - - - -- - .. -. - ---- 13 PIPt~~:ti~on~t~=: =:: :=== ==:::= :::::::::: == :==: ::==:= :=~=:::::: :=: === 13 
13 

i!~j~~~~~~~~f~~~~~~;"D ~:2~~: ~. -:.:' -~~:~ ':~-~~~~~; Ii Pili~~1~~~q~~~~~~~~~~~~~~ ~~ ~ ~~~~ ~ ~~~~~ ~~:~~~ ~~~~~~ _~~: =: ~::: ~ 12';! 

Ma~{lE~:~~~~~::~~:::::::::::::::::::::::::::::::::::::::::::::: :: PiPi;:~d~c1~~~t~t~:::.-_._..._-_-=:=::::=::::::=:: =::: =:= =::::::::::::_~~9, fg 
Defective . . __ __ _ 24 Installation of. - ---- ---- __ ._ -- ------ ---- -- ----- ----- .. -. - - ._ 9 

iJ:nt~~~~i~s~1~: ===~====== :=: == :=:: ::==:= =:: ==:::: ::==== :=::: ~~ Pla:s~pairs to - .-- --' ---- ----.- .--.-. --- - -- ---- -- -- - - - - - --- 24 

16~~:;it~ro~e~~i~~:=::==:=:::::::::::::::=:=:: ~g~ ~~n~:~~ ~:~~~, ~~~~m~\ ~~::::::=:=::=:=:::::: :::::: ::::::	 16::::::::::::=::::::: 10, ~~ 
Quality, wei~ht, and thickness of. . ._._.__ 10 For draina~c system, submittal ot._. . _	 16 

23~r:~~~~dt~~~:.f_O~__::::_-_-.-_::::::~:~:~~~ ~ ~~ ~~~:::~:~::~~:~:::=::== i8 Plu~n;&~etlon to assure conformanee to. - - --------- -- ---. -. ----.- -
Metals. See name of specific material. To deliver final approval certificate to owner. ._. - _. ._ 24 

To furnish necessities for inspection and for test. . . _. __ . 23 
N 23To make notification for test_. ... . _ 

29,45 23National Bureau of Standards . _ To make tests ._. . . . . _
 
Ncw matcrials for repairs . . . ._ 24 Plumbing:

Nipples, soldering. __ -. __ ... .. .. _. . _ II. 31 8
Definition . ... __ 
Noises, reduction DC . _. ~ __ ."._ 43 8Fixtures, definition . _. ._ 
Nonpressure drainage: 14Fixtures, requirements for __ . _. . . __ . _ 

Building drain capacities in.. __ . . . . . __ . " . 49 System, definition __ .... . . _ 8Definition . . _. . .. __ ' _ 8 Ponds ... . . • • __ . .. _. . --- 14 
Notice: Pools:

Of defective plumbing . __ . __ . ' _ 22 Definition. _._. ... _. ._ __ 8 
Of insanitary plumbing . __ . ._. . _. - _ 

Notification lor test • •. __ • • - - - ._. - . - - - - _ ~i Pow~;}~'r~~lofsystem:=========:=::========:=::=:=============:=: 14, i~ 
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Prefabricated plumblng------------ ,_ _______ 58 Roof area:Defined ______ ____ 17Pressure:In air tests 23,24 For semicircular gutters_ __ -55 

In smoke tests__ _ ___ ____ ______ _ __ _ __ ____ ________ 24 Sizes of building drains and sewers for given_ __ 57 
In water tests .. 23,24 Sizes of leaders for ______ __ __ __ ________ __ __ ___ __ ________ ______ 17 

Pressure drainage--- _____ ________ __ ____ _____ __ _____ __ __ __ 16 Sizes of storm sewers and drains fOL________________________ _ 17 
Definition____ _____ _________ ____________ ____ __ 8 -Roof connections, tests 01. " 24 
Illustration of application of rules for _ 53 Roof drainage- 16,55,56

Primary branches: 
Capacity 01.._ ___________ _________ _ 16 
Connection of vent stack to "____ 18 !~~~~~~g~~~~~~~~~!:::::::: :::::::::::::::::::::::::::::::::::: H

Round joints - . 12 
Rules for determining sizes of water-supply pipes ~_________ 42

~i~~~~:~~~~ .r_~~i~_~~!:: ::::::::::::::::::::::::::::::::: :::::_~, t~: ~ 
Definition_ _____ ______ _______ __________ ___ __ ____ _ ___ 8 

o Rules for applying section 807(c), part II, and table 807(c)-III, partIIL _Private sources of water supply _ 13 49 
Rules for applying section 807 (d), part II, and table 807 (d), partProhibited: IIL _Connections . __ ___ __ __ ____ _ ____ ___ _ _ 9, 14 53

J 
~I~~~r~-_::::: :::::::::::::::::::::::::::::::::::::::::::::::-_: 6~
Interconnections____ __ __ ____ __ ____ __ __ ____ ______ 9 s 
Traps . 12, 32 
Vcnts __ __ __ __ __________ __ ___ ___ 22 Sand interceptors _ 13Definition __ . _Probibition of: 8Greasy wa$tes _

( 

~__ 

20 ISand trap. See Sand interceptors. Reuse of pipes or fittings- _ 14 Sanitary brancb of combined drain, size 01..________________________ 17 
Use of cbemical mixtures in tests _ 24 Sanitary drain to be separate ._____________ 17 

56 Sanitary sewage, definition_ _ __ __ 27Projecting walls, allowance for, in roof drainage--------------------  Sanitary sewer_.____ __ _ __ _ ____ 14Protection:Frem backtlow 13,34 Definition_ __ __ _ __ ___ __ __ __ ___ __ _ _ 8 
From corrosion_ _ _ 10 System, connection of subsoil drain to__________________________ 18
From freezing- 10,13,14 Sanitary systcm pipes, material of. __ __ _ ___ __ 14 
Frem frost closure__ _ __ __ ______ _ __ 22 Sanitary-draina~e system: air-pressurc test of.__ __ __ ____ __ 23 

Smoke test of.._ __ __ __ _ ___ _ _____ __ 23 
Of outside leaders_____ ___ ___ _ 17 
Of electrical macbinery . . __ __ __ ___ __ 10 

Screening of vent terminals c__ _ __ __ __ 22 
Screwed fittings- . 11,31 
Screwed joints -_______ 11g~ f~fe~~oirs:::::::::::::::: :::::::::::::::::::::::::::::::::::: ~g 

Of subsoil drain against backwater______________________________ IS
Of trap seals . ~___ ___ __ ___ __ 18 ~~~~~~dor1e~t~::;:;~~is-----::: :::::::::::::::::::::::::::::::::::::: 10, ~g 

Seals, trap. See Trap seals. 
g~ ::~:~ ~~~~r::: ::::::::::::::::::::::::::::::::::::::::: _~~' 23, ~g Secondary branches: 

Public gutters, storm drainage into. . "__ 16 
Public sinks, size of trap and drain for . c_ _ __ __ 12 
Purity of water . __________ 13 g~W~~~i~:~~~~~~~~:~~ ~ ~:::::::::::::::::::::::::::::::::::::~~, 52, ~i 

Q ~l::~e:~~~~ _r_~t_i~_~ ~~::::: :::::::::::::: :::::::::::::: :::::::::: 49,~; 
Quality: Scctions of drainage system, tests of.._______________________________ 23Of fixtures . _ 14,45 Septic tanks_ - ---- --- --------- ---- -- ----- ---- - -- ------- -_ _____ 28Ofmaterials . . _ Defined -- __ . __ - --_: . __ 2810,29Of water . _. _ 13,33Quantity of water _ Service sinks: 14 

~~~~~~-g~ti~~~~~~tO~.iue-oc.-:::::::: ::::::::::::::::::::::::::: 40, nR Size of trap and drain fOL_ __ 12 
Water-demand estimates for . . _____ 44Rainfall, size of storm drains based on rate of. 17,55

Receiving tanks .. . . 16, IB 
~:~~~,c~~~7~~:::::::::::::::: :::::::::::::::::::::::::::::::::: II, ~~ 
Sewage ejector, fixture-unit value of.. __ . ---- . '- _____ 15~:~~~~n-oi pipe size.- ::::::::::::::::::::::::::::::::::::::::::::: 12, ~~ Sewage purification -- - __ __ __ _____ 27 

Refrigerator wastes:
Refrigerator waste pipes__ _ __ 22 

Sewage treatment:Defined -- -- ---- -- -- - _Clean-out for . . __ ___ __ ____ 22 'l7 
Size 01.. . . .__ ___________ __ 22 Plant. _. - - __ -_--- - ----- __ -- - -- - -- _ 
Traps for. . ._ ______ 22 Plant, dcfinition . _ 27 

B 
Regulations, generaL ___ _ ______ ____ _____ ____ 9 27Plant, design of.. _ 
Reinspeetion . . . ________ __ ___ _ 24 Sewer:Relief valves, location 01.. . . 14 Building, definition _ 6Combined, size of.. . _ 17Combined sanitary-and-storm street. _Reli~o';,~ne~ted to-maln -venC::::::::::::::::::::::::::::::::::::: 19, ~ 17Connected to stack vent . __ ._____________________ 21 House. See Building sewer. Definition . . . _____ __ ___ _ B Sanitary. - . ---- --.. ----- -- - - -- - --. --- _ 14

For tlat-bottomed fixtures . . . ___ 20 Sanitary, definition_. -- - - _ BFor offsets . . . 15,21 Storm, definition . - . - . -- - __ . _ B
From water-closet branch drain ._____________________________ 19 Storm, sizeg of. for roof areas . ~ . . _~ _ 17Location of. ... . . ____ __ __ __ __ 18 Types of. -- -- - --- __ - . - - - __ -- ---. _ 27
On horizontsl branch_____ ______ ______ ___ _ 20 Sewer pipe, concrete_ .. . . _ 29Size of.. . 20,21 Sewer systcm, sanitary, connection of subsoil drain to _ 18Renotification for test. ___ __ _ __ 23 Sewerage system, combined, to be closed _ IB

Renovation of plumbing system____________________________________ 22 Sheet:Repairs:Calking not aeceptable_ ____ ___ _ ___ 24 
To piping- ___ _____ __ ___ ___ __ _____ 24
 
To plumbing system ... 22
 

Replacement_ . _. . _
 shJfi~:f~~~f~~~~~-;~~t;~~~ ~ ~ ~ ~ ~ ~ ~ ~~ ~~ ~ ~ ~ ~ ~~~~ ~~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~~ ~ ~ Ii: '1. 2~ 

Inspections or tests not needed.. 2l Shower head: 
Of defectivc materiaL ... . 24 Fi~ture-unit value?f. - 40,44 

()
Of defective work . __ __ __ 24 Private, fixture-umt value of. -- -- __ -- ---- _ ____ 15 

Rcsealing traps, vents for ._ _____ 20 Public, fixture-unit value of. --- .-- ---.-- __ 15 
Reservoirs, protection of.._ ___ ___ ______ __ __ _ 10 Water-demand estimates for _. -_ _ __ 44 
Residential plumbing lay-outs 5B,59--61 Shower stall:Size of trap and drain for _'I Responsibility for meeting tests___ __ ____ __ _ _ __ __ __ 23 12Trap, venting' of ~_______________________ _ ~ . _ 

Shut-offs, location 01.. . _ 
Retesting-- __ . . __ 24 19 

Of drainage-system sectlons__ ___ __ ____ __ __ 23 14 
Return offsets . . . _____ ______ 15 Side vent:

Definition . ________ ____ __ ____ __ _ ________________ __ B 21As relief vent. . . --_ ---- _ 
Definition --- - - _Reuse of pipes or fittings prohibited_ _ 14 B 

Riscr: Sill cocks: BI of supply outl~ts for __ . .___________ 14Siz~Dcfinition . _. __ ._. . . -- -----. - _ 
45 Water-demand estImates for . - -----_______ 44 

Roof, relation of vent terminals to ~ _ 22 Simplified Practice Recommendatlons 29,45
Size of... . - - -- - .------ ------- 
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~l~~J:::f:::::O~~l~~:-f~~~~~~:~::::~~~~::~~::~~~::~~::::::::~~::: :: ::::::::::::::SUh~=rN~i::::::::::::::::::::::::::::::::::::::: :!
Size of trap and drain for_______ __ _ __ __ 12 '1'0 he trapped __________________ __ ____ __ ____ ___ 18
 
See al80 Kitchen sinks; Service sinks. 

Size of pipe and tubing, deflnition_ _ 
Slip joints ._ ___ ____________ _ _______ _______ _ 
Small buildings, water-demand estimates for. ._____ __ _ 
Smoke test. -' . .____ __ _ 

Final. . . __ 
Of defective plumbing . _._ 

g~ ~~:~Vst~:-.':~~~~~_~~~~~~::::::::::::::::::::::::::::::::::::Pressure in . .. 
Soil, percolation test of. . 
Soil and waste pipes for sanitary systems 
Soil pipe:Cast-iron_. . .
 

Deflnition . __ .
 
Estimating size of. . __
 
Mater!al of. . .__________
 
Minimum sizes of.
 
Separate tests of. . . .
 
Sizes of. __ . . ._. . 

Soil stack:Capacity of.. . ________ 
Connection of horizontal branch to_.___________________________ 19

Connection of vent stack to ._____________ 18
 
Fixture-unit rating of.. .__ 47
 

tf~::~~rz;o~~~~~i_~~~ _t.~~ ~::::::::::: ::::::::::::::::::::::: l~ 
Number of fixture units on ._ .. . . _ 21
 
Number of offsets on . . . ____ 15
 
Siie of, as related to main vent. . ______ 21
 
To be vertical. . . . __ __ ____ _____ _ 15
 
Venting: of. . _. 15,18
 

Soldered flttings . 11,31,32
 

~~:~~~l~~ ~~~l~s~~::::::::::::::::::: :::::::::::::::::::::::::::::: 11, ~l 
Specifications:FederaL.
 

MateriaL
 
Pipe 

Stables:
Inspection of.
 
Need not be tested ..
 
Tests of 
Used for buman habitation 

Stacks:Definition ' 
Multiple, capacity of. _. 
Size of, above offset.. 
Size of, below offset.. __ . 
To be vertical. _. 
Venting of.. . 

Stack-vent:Connection of relief vent to 
Connection to vent stack 
Definition__ .
 
In dual capacity
 
Rcquired_.

Size and length of. 

Stall urinals_ See Urinals. 
Standards:Accepted .
 

Accepted, definition
 
For materials .
 

. 

Steam exhausts, indirect connections for 
Steel:

Pipe.
Zinc·coated sheet . 

Sterilizers:
Indirect connections for . 
Waste pipes from_. _. _. __ __ ______ 

.____________ ___ 
. .__ _ 

. __ _ _ ___ __ 10, 29
 
. 8
 

__ __ ___ ___ _ 15
 
_ __ ___ 14
 

14,46
 
. " 24
 

15,47 

15
 

10,27,29 
. ._ __ __ __ 
. . . 

. . _ 

. . . 
. 

. 

. 

. . 

. 
. 

Storm branch of combined drain, size of. 
Storm drain_ _ _____ _________ ___ 

Definition_ ___ ___ ____ _ ___________ 
Size of.. .
 
Sizes of, for roof areas .
 
Traps . 

Storm drainage to discharge into public gutters 
Storm sewage:Definition . . 

Estimaten rate of flow 
Storm sewer:Deflnit.ion 

Sizes oft for roof areas . 
Storm-drainage piping system, closed . 
Strainers:Fixture .
 

Gutter, area of... __ . . ___ _____ ____ __ _


_ 
_ 

. _ 

_ 
. . 

. _. _ 
_ 

._ 
_ 

_ 
_ 

. ... _ 
. _ 

. _ 
. __ . . __ .. _ 

. _ 
. _ 

. _ 
. _ 

.. _. 
._. 

._______ _ __ __ 

Stills, indirect connections for ._______________
 
Stoppages, no inspections ann tests after removal of.. .. •___
 
Storage tanks, protection from freezing_____________________________
 

. 

Structural members not to be weakened
 
Subdrain, building or house. See Building subdraln.
 
Subsoil catchhAsin trap need not be vented .
 

._______________ _ 

_ 
. 
. __ __ __ 

. _ __ 
.________________ 

_ 
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____ __ __ __ ____ 55
 
. __ ._._._____ 9
 

_ 22
 

Substitute tests_____________________________________________________ 23

Sump pump, fixture-unit value of. _ 15
 
Sumps -- . 16, 18
 
Supply outlets, size of. . . .. 14
 
Supply tanks, overflow pipes from. . .____ 18
 
Supports__ - - ----- -- . . . _. __ . __ 9, 12
 
Surface water, protection of water supply against. . . _ 13
 

~=:;fs~;~~ing-.::: ::::::::::::::::::::::::::::::::::::::::::::: 14, ~gSystem, plumbing, deflnition 

T 
Tanks: . 

EXP!l:n~ion, overflow pipes from 
Recelvmg_ - 
Storage, protection fromfreezing 
Supply, overflow pipes from . 
Water, protection of. ----- .. 
Water-closet, size of supply outlets for 
Water-supply, discharge of overflow pipe from . . ._____
Water-supply, protection oL . . 

Ternperature of water entering building-drainage system .. . _
Temporary toilet facilities . ._____
 
Test, finaL . _. __ . . ___ ___
 

Approval certificate of.. __ __ __ _____ __
 
Of whole system . . ._ __ _ 

Tests:
Adjustments following .___________
 
Air_ See Air tests.
 
Air-pressure. See Air-pressure test.

Before covering work . . _
 

g~o~?~: ~~ g~~~fno:s-Iil-- __::::::::::::::::::::::::::::::::::::::::
Oombined_. . . . . . .. __ 
Equipment, material, power, and labor for . _
Inspections and . ~_. _ 
Made by plumber__ . . . . _ 
Modification ot.. . . . __ . 
Not requiren_. . . ._. . . 
Not required for stables . . . . 
Notification for__ . . . _ 

g} ~~ll~i~~ ~;:,~:::: ::::::::::::::::::::::::::::::::::: :::::::: 
g} ~~~1~~;: gl~;_b~~~:::: ::::::::::::::::::::::::::::::::::::::Of drainage system . . _ 
Of drainage system sections . . . _ 
Of garagcs .. . . . . _ 
Of inside leaders ' . . . . . __
Of leaders . _ 
Of outbuildings _ 
Of roof connections_ . . . . 
Of soil pipes . . . . . _ 
Of stables . . ._ .. . _ 
Of vent pipes . . __ . . _ 
Of waste pipes . 
Of water-supply system 
Of yard drains . 
Required .. . _. 
Separate_ See Tests, separate. 
Smoke. See Smoke test. 
Substitute . . _. 
Usc of chemicals in, prohibited 
Water. See Water tests.
Written approvnl of. 

Tests, separate. 
Of building drain __ . 
Of building sewer
 
Of nrainage pipes
 
Of inside leaders. .
 
Of soil pipes . __ ..
 
Of vent pipes
 
Of waste pipes .
 
Of yard drains 
Permitted . 

Tightness:

. 
. 

. 

. 

._. 
. 

. 

Of joints and connections_. . . 
Tests foe . . 

Time required:
For air te,ts . . _.
 
For water tests .
 .
 

Toilet facilities, temporary __ ._______________________________________
 
Toilet-room ventilation_____________________________________________

'l'rap clean-outs . 
Trap seals . _.. 

Definition 
Depth of.. . . 
Protection of. __ . 

Trap weir, distance of bnck vent from 
Traps:Accessibility . 0 

And clean-outs . 
Definition . 

.________________________ 

. ._______ 

._. __ . .____ 

. ._._____ 
. ._ 
. . .__ 

. . _ 
._ ._. _ 

. . _ 
_ 

.. . _ 
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. . 
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. _ 
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PageTraps-Continued. Pall;e
Distance of, from vent 18, Nl Vents:For more than one fixture ... 12
 
For refrigerator wastes___________ __ 22
 ~~~~e~:~tackve~t._--------------------------~-------------- 18 

For storm drains_ __ ____ ___ ____ __ 16
 Between interceptor and fixture traps ·__ , _ 33
Branch, definition _For suhsoil drains ________ _ __ _______ __ _____ 18
 ~ 6
Installation . ~ __ __ 13
~____ Circuit. See Circnit vent. Location oC 12, 18
 Definition . 9
 
Distance of trap from 18,58
 
Dry. definition_ ________ _ ____ 7
 

Quality and workmanship_._____________________________________ 32
 
~~;h~b1~~_g_ ~_e_~~~::: :::::::::::::::::::::::::::::::::::::::: 12,;~ 

Dual. See Dual vents. 
Dual relief. See Dual relief vents. 
For fiat-bottomed fixtures 20, GO, 62
¥~~~~1/cl~~:~!~-s~~~::::::::::::::::::::::::::::::::::::: 12, ~~ Types and sir.es of 12,32 For resealing traps · 20, 60
 

Venting oL__ _ 19
 Frost closure of. ___ ____ ___ ___ ___ _ ___ ________ ___ ____ 22
 o Vents for resealing 20,60 Group. Se~ Group vents; See 0180 Circuit vent; Dual vent,Location oC _See also Interceptor. 58
 
Trap-standard fixtures, number permissible on horizontal branches__ 20
 Loop. See Loop vent. 
Treatment plant, sewage, definition __ 8
w __ .,_ •• .. ••• Main. See MaID vent.~ Material of. _Trough urinals, size of trap and drain for. _ 12
 18
Not required . __Tubing: 22
Prohibited _Brass.. ____ ______ ________ ________ _______ ___ ___________ __ __ ____ 10, 30
 22
Copper. 10,30 Relief. See Relief vents_ 

Copper, actual and nominal diameters oC______________________ 41
 Side. See Side vent. Size of . _ 
21
Traps not requiring _~ft~~[~lj~}~~~::::::::::::::::::::::::::::::::: ::::::::::::::::: ~~ 22
Size of, definition_ __ __ __ __ ______ ______ ______ ____ __ ___ 8
 Unit. See Dual vents. 

Wet. See Wet vent. 
U Yoke. See Yoke vents. 

Uncovering of work not inspected, tested, and approved. _
 
Under.~round traps and clean-outs, accessibility oC _ ~ Ivitrffi=d_~~:~i~~e_~~.__ ----- -- ---- -------------------------------- 10,29
Unions • 12
 Joints . .___ __ ____ 11, 31
 

Unit vent. See Dual vents.
 
Urinal nush valves:
Fixture-unit value of. _ 40 W14 Wall hangers- . _Size of supply outlets for ._. __ . _ 12
 
Urinals:
 Wall urinals. See Urinals.
 

Fixture-unit valuo oC _ 44 Walls, allowance for projecting, in roof dralnage--------------------_ 56
 
Flush valve, fixture-unit rating oC _ 40 Washbasin:


40 Private, fixture-unit value oL. _Pedestal, fixture-unit value oC _ 15
 
Pedestal, number permissible on horizontal branches _ 15
 
Pedestal, puhlic, fixture-unit value of.. _ ~g Was1~~~:,;' l~;~~~~;~s~i~_~~~~~_ ~~-_ ~::::::::::::::::::::::::::: ::::::: 60
 
Pedestal, size of supply outlets for fiush valves _ 14 Waste, continuous ----------- ------------ -- ---------- 33 
Size of trap and drain for. _ 12 Waste pipes: 
Stall, fixture-unit value of. _
 
Stall, public, fixture.-unit value of.. _
 
Stall, size of supply outlets for fiush valves .
 t~ ~;!;~!~g;~~:~i~~ii_:~~~:::::::::::::::::::::::::::: :::~:: :::: i~ 

12 From ice boxcs_________________________________________________ 22
Stall, size of trap and drain for. ... _ 
12 From refrigerators -- -- ___ 22
Trough, size of trap and drain for . _ 40 From sterilizers - - __ 22
Wall, fixture-unit value of.. .... _ 

Wall, public, fixture-unit Yalue oL. : _ 15 From water-cooling deviccs_____________________________________ 22
 
Wall, size of supply outlets for flush valves _
 
Water-demand estimates for. _ ~~ ~~~~ ::~~~:~~~~~~dd~~~;~~::::::::::::::::::::::::::::::::::: ~~ 

From water stills .. __ __ __ __ __ __ 22
 
From water-treatment devices__ __ _ ____ _ _ 22
 

Valves:

V
 

Allowance for friction loss in _ 41
 ~~~\~~~i, c~~~~~~fo~s -to::::::::::::::::::::::::::::::::::::::::: 2~ 
Back-pressure, for subsoil drain _ 18

Backwater . _ 13 ~f~[~~~fsi~;;s-oi:: :::::::::::::::::::::::::::::::::::::::::::: 14, ~~ 
Flush, fixture-unit value oC _ 40 Separate tesu; of. __ ___ __ _____ __ ___ 24
 
Flush, size of supply outlets for. _ 14

Relief, location of.. . _ 14 ~~jfSa~~:::::::::: :::::::::::::::::::::::::::::::::::::::::::::: 15, f~ 
Replaced, inspections and tests of, not needed for _ 24 Waste stacks:

Vent pipes, separate tests of.. _ 24 Capacity of.. ___ __ __ __ ____ _ 15
 
Vent stock: .
 Connection of vent stack to_____ __ __ __ __ __ _ ___ __ ___ __ ____ 18
 

Connection to soil stack _ 18 Fixture-unit ratings of..________________________________________ 47
 
Connection to primary branch .. _ 18 Minimum size of. ____ _ _ __ __ __ 15
 
Connection to stack-vent. __ 18 Number of fixture units on .. 21
 
Connection to waste stack _ 18 Number of offsets on_ ___ __ __ ___ __ __ ___ __ __ __ __ 15
 
Definition _ 9 Size of, as related to main venL .. 21

Required __ 
Size and length of.. _ i~ ~~n~Tn~e~}i~~ _:::::::::::::::::::: ::::::::: :::::: :::::::::: :::: 15, ~~ 
To terminate in open air . . __ 18 Waste water, cooling methods for___________________________________ 22
 

Vent system: Wastes: .

Air-pressure test of. _ 23 Acid or chemical..__ __ __ ___ __ __ __ _ _ 46
Smoke test of. _ 23 Bee 0180 Indirect wastes: Refrigerator wastcs.
 

Vent terminals: Water:
Alterations to _ 
Downward opening of.. .. _ ~~ ~~:~tft~foC::::::::::::::::::::::::::::::::::::::::::::::::::: 13, ~~ Location of. _ 22 Temperature of, entering building-drainage system ___ _ ___ 22
 
Location of windows in relation to exlsting. . _ 22 Used in drainage-system tests._.________________________________ 23
Screening of. _ 22 Water closet:To be calked _ 22 Branch drain, relief vent from _ 19
To be flashed _ 22 Drain, connection of horizontal branch to _ 19
To be sealed _ 22 Drain, independent connections with _ 19


Ventilating openings, relation of vent terminals to _ 22 Fixture-unit v.luc of. _. .. _ 44


C)

Ventilation _
 14 Flush valves, fixture-unit value of. . _ m 
Venting: Flush valves, size of supply outlets for. _.. _ 14
Group _ 19 Flush tanks, fixture-unit value of.. _

f,imits of circuit and loop _ 20 Number permissible on horizontal hranches _ 
m 

" 20
Of bathroom groups _ 19 Private, fixture-unit value of.. . _ 15
Of bathtub trap _ 19 Puhlic, fixture-unit vnlue oC _ 15

Of combination kitchen-sink-and-tray _ 19 Size of drain for.. .... .. .. _

Of kitchen sink . __ 19 Tanks, size of supply outlets for. _ 

U
 
14
Of kitchen-sink trap c _ 19 Water-demand estimates for _


Of lavatory trap .. _ 19 Water-cooling devices, waste pipes from _ 
« 
22
J Of shower-stall trap . __ 19 Water-distributing pipes for·smalI buildings-- .. _ aOf soil and waste stacks_ .. _ 15 Water-hammer .. _ aOf soil stacks _ 18 Water heaters, domestic, size of supply ontlcts for. _ 14
Of waste stack • _ 18 Water-heating devices, waste pipes from _ 22
Vents and • _ 18 Water lift, discharge of exhaust pipcs from •• 22
 

Ii 
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Page
Water main, deflnition_ __ __ 9
 
Water-operated devices, waste pipes from___________________________ 22

Water pipe, cast-iron_ _____ ____ _ _ 10,29
 
Water piping, material oL_________________________________________ 14
 
Water seal. See Trap seals.
 
Water-service pipe:Definition_ _________ __ __ __ ___ __ __ 9
 

Size oL ______ ______ __ __ _____ __ __ __ 13, 35
 
Water stills, waste pipes from_______________________________________ 22
 
Water supply: _


And distribution_ ____ _______ _ __ __ __ __ __ ____ __ 13
 
Demand, estimating for .. _ __ __ 35
 
Demand, estimating for continuous_____________________________ 42
 
Pipes, determining sizes oL___________________________________ __ 42
 
Pipes, rules for determining sizes oL ____ 42
 

§;~~~~°.:ir~~ressw:e -te-st:o(_-~ =:===:::==::=:::=::::=====: =: =:: _I~, 28, ~g
System, deflnition__ __ _ _ 9
 
System, tests or.____ __ ___ 24
 
System, water test of. _ ____ 23
 
Tanks, discharge ofoverfiow pipe from_________________________ 22

Tanks, protection or.___ __ __ ___ 13
 

Water tanks, protection oL_________________________________________ 10
 
Water tests:
Of drainage system .. 23
 

Of leaders ,,__ _ ____ _ 24
 
Of roof connections_ _ __ ___ __
 
Of water-supply system_ ____ __ __ ___

Pressure in 
Time required for 

Watertight joints on combined seweragesystem____________________ 
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I
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24
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23,24 
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Page
Water-treatment devices, waste pipes from ,,______________ 22
 
Wet vent:
Definition____ ______________ __ _ ______ _ 9
 

Prohibited___ ___ _ __ __ ___ __ _________ __ 22
 
Windows: 

Location of, in relation to existing vent stack___________________ 22
 
Relation oflocation of vent terminals to________________________ 22


Wiped joints_ ____ ___ ___ __ 12
 
Wooden plugs prohibited___________ __ __ 12
 
Work:
Covering oL .. 24
 

Defective__ _____ ____ ___ _ ___ 24
 
Uncovering if not inspected, tested, and approved______________ 24


Workmanship ,,__ ,,____ _ _ __ __ 10
 
Workmen, toilet facilities for________________________________________ 22
 
Written approval of tests___________________________________________ 24
 c
Wrought-iron pipe "_____ __ ____ ____ 10, 30
 

y 
Yard drains, separate tests of_______________________________________ 24
 
Yards, drainage or.. _ __ ___ __ __ __ ___ 16
 
Yoke-vented branch, independent connections with________________ 19

Yoke vents " 19,58

Deflnition_ _________ ____________ __ ____ __ __ __ __ 9
 ) 

Z
Zinc-coated sheet iron and steeL 11,31 
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