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WHO IS MY ICC PMG LIASON?

Lisa Reiheld

FLUMBING, MECHANCAL FUEL
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Ry PN Rich Anderson Jim Cika

IPC IMC ISPSC_ IPSDC
How We Help

The Code Council offers resources, people and ways 1o get involved in the process.

PMG Resources Get Involved
Explore more about each code: Plumbing, Mechanical Fuel Gas. Find out how you can become 8 part of the
Swimming Pool & Spa and Private Sewage Disposal coe development process.

https:/iwww.iccsafe.org/products-and-services/i-codes/pmg/
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REALITY CHECK

GOAL & OBJECTIVES

1) 2021 International Plumbing Code® (IPC°) and 2021
Uniform Plumbing Code * (UPC®) continue to emphasize
both prescriptive and performance-related provisions.

2) 2021 IPC and UPC encompass the initial design of the
plumbing system, the installation and construction of
plumbing systemsm and the maintenance of operating
systems.

3) All plumbing systems that are provided for utilization by
and for the general safety and wellbeing of the occupants
of a building are intended to be governed by the code.
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Why Does This Matter?

Prescriptive vs Performance

= Prescriptive code provisions form a
specific set of rules (a recipe) to follow
to gain compliance with the code.

= Performance code provisions require
systems or components to function in a
certain way to meet the desired level of
safety and performance but do not
specify the method of construction.

Goal

1) The goal of this seminar is to provide key
information on the design, installation and
inspection principles based on the 2021 IPC.

= Correlation between the 2021 IPC and the UPC will
also be a part of this training.
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inspection, plan review and code enforcement.
Apply the provisions of the IPC to design,
installation and inspection phases of
construction.

4

Objectives
m Upon completion, participants will be better able
> to:
= 1) Identify code enforcement issues and key code
8 sections.
- 2) Determine appropriate code provisions to apply
] to plumbing.
o 3) Describe the application of the code to
(]
-
<
o
(U]

International Code Council Model Codes (I-Codes)

= Nationally recognized construction regulations that serve as models for local
ordinances.

= Revised and updated through an open process that invites participation by
experts, stakeholders and all affected parties.

= Updated on three-year cycles to recognize new and developing technology,
materials and methods of construction.

= Changes are often in response to natural or human-made disasters involving
the loss of lives or the destruction of property.

e
14
International Plumbing Code (IPC)
= Provides regulations for the design, installation, alteration and
maintenance of plumbing systems.
= Governs materials, sizing and installation of potable water supply
and distribution plumbing fixtures, drain-waste-vent piping(DWV)
and storm drainage systems.
e
15
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2024 Uniform Plumbing
Code®, UPC®

o o

B

International Residential Code (IRC)

= Regulates construction of
detached 1- and 2-family
dwellings and townhouses.

= Combines all regulations for
building, energy, mechanical,
fuel gas, plumbing and
electrical into one document.

cdpACCESS™

= |CC’s cloud-based system for the code development process (cdp).

= Developed to increase participation in the code development process.

= Users can create, collaborate, review, submit and vote (if eligible) on code
change proposals and public comments.

= |CC members can view and vote on motions for code changes that receive an
assembly motion.

= |CC posts the Online Governmental Consensus Vote.
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1-CODE

Development Cycle

PROPOSED CODE CHANGES SUBMITTED
JAN 8, 2024

PROPOSED CODE CHANGE AGENDA
FEB 26, 2024

COMMITTEE ACTION HEARING (CAH) #1
APR 7-16, 2024, ORLANDO, FL

CAH #1 RESULTS PUBLISHED
MAY 16, 2024

CAH #1 COMMENT PERIOD DEADLINE
JuLs, 2024

COMMITTEE ACTION HEARING (CAH) #2
OCT 23-31, 2024, LONG BEACH, CA

CAH #2 RESULTS PUBLISHED
DEC 2, 2024

CAH #2 COMMENT PERIOD DEADLINE
MAR 14, 2025

PUBLIC COMMENT PERIOD DEADLINE
JAN 5, 2026

PUBLIC COMMENT AGENDA PUBLISHED
MAR 4, 2026

PUBLIC COMMENT HEARING
APR 19-28, 2026

ONLINE GOVT CONSENSUS VOTE (OGCV)
MAY 12-19, 2026 (ESTIMATE ONLY)

7

Administration

Layout and Planning

Table of

Drain, Waste, and Vent
Contents

Water Distribution

Gas Piping and Appliances

Administration
Part |




Adoption of the IPC° or UPC®

= Becomes an enforceable
regulation through legal
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proceedings of the

governmental jurisdiction. Soctan 1011 nsr INAME OF JURISDICTION)

= Adopting ordinance references Sovon 10802 bt AFEERERRIE SRR
IPC edition and title and Secion 10853t [PERCENTAGES INTWO LOCATIONS)
provides ordinance purpose, Soston 1084157t [OFFENSE, DOLLAR AMOUNT, NUMBER OF DAYS]
scope and effective date. Secton 108 nsrt [DOLLAR AMOUNT INTWO LOCATIONS]

= Government authority Secton 305.4.1 Insert NUMBER OF INCHES INTWO LOCATIONS]
must provide local Socton 5031 nrt [WUMBER OF INCHES]

information for
insertion into
the code text.

Amending the IPC or UPC

= Jurisdiction can modify the model code through amendments
placed in the adopting ordinance.
= Amendments influenced by:
= Unique characteristics and conditions, such as geographic location,
weather, topography, flooding, soil properties and water tables.
= Considerations of political influences, local traditions or customs,
compatibility issues with other state or local laws, or the existence of
unique housing stock, such as in historic districts.

Local and State Laws

= The IPC or UPC is not meant to nullify any local, state or federal law, and
in many cases, such other laws supersede provisions found in the model
code.

= Local ordinances may include regulations for storm water management,
public and private sewers and private wells.

= State laws may override plumbing codes related to food preparation
and food service establishments and accessibility for persons with
disabilities.

= State law often determines circumstances under which a licensed
engineer or architect is required and sets the licensing regulations for
these design professionals.
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Code Official (IPC) or Authority Having Jurisdiction (UPC)

Duties Authorities

= Enforce the code. * Make interpretations.

= Review plans, diagrams * Adopt policies and procedures.
and calculations. * Approve modifications and

= |ssue permits. alternatives.

= |ssue notices and orders. Limits on authority

= Conduct inspections. * Cannot waive code

requirements.

 Cannot require more than the
code.

= Maintain records.

Duties

Prescriptive vs Performance

= Prescriptive code provisions form a specific set of rules
(a recipe) to follow to gain compliance with the code.

= Performance code provisions require systems or
components to function in a certain way to meet the
desired level of safety and performance but do not
specify the method of construction.

Alternative Methods/Materials and Evaluation Service Reports

* The code official approves alternative  EE S
methods and materials that comply :
with the intent of the code.

= |CC Evaluation Service (ES) Reports are
valuable tools for verifying that
alternative methods and materials
perform satisfactorily and are
equivalent to those prescribed by the
code.
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Permits

= Any plumbing installation requires
a permit before work begins.
= Plumbing work exempt from permit:
= Stopping of leaks.

= Clearing of stoppages, including removal
and reinstallation of water closets.

= The owner or authorized agent applies
for a permit on a form furnished by the
department of plumbing inspection.

Plans and Specifications

" DESign draWingS’ calculations Plumbing Plan Review Checklist

and other submittal e =
documents must accompany i o
the permit application to verify T =
i ' — —
compliance with the code. e
e =
E— =
D iz

] ot i sz

T pu— s

L’

Plans and Specifications

* Construction documents— All of the written,
graphic and pictorial documents prepared or
assembled for describing the design, location and
physical characteristics of the elements of the
project necessary for obtaining a building permit.
The construction drawings shall be drawn to an
appropriate scale.

* Registered design professional — An individual
who is registered or licensed to practice their
respective design profession, as defined by the
statutory requirements of the professional
registration laws of the state or jurisdiction in
which the project is to be constructed.

10



Fees

= The jurisdiction establishes
a schedule of fees.

= Permit fees are often based
on the number of plumbing
fixtures and may also be
included as part of the
overall building permit.

iy Buting Depariment
PLUMBING PERIIT FEE SCHEDULE
dopid by Gty resoluin number 000000 fecive 1/

4
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Permit Issuance

= The code official must review the SE )
application and construction PI :;l,o“c; }
documents within a reasonable E e LT Rty
time and, when approved, issue —_—
the permit. o

= A copy of the permit and the
approved construction documents n (Pt s
must be.kept on the jc?bsite until s S
completion of the project.

e pmit stz g sl o caling o s e g bkors wik
o S o o S 0 1wk 02 kS g o P B 5
R, S epatio. sroal s o o o oy

s pamit s ||

oy SutdesSeparnes
[ty

Inspections

It is the responsibility of the permit holder or agent to call for the
required inspections before work is concealed and to provide access

to such work.
Inspection approval tag

Department of Building Safety
Phane (1) 5554567

INSPECTION APPROVED

o Bulding O Plumbing
o Electrical O Mechanical
Description
Comments:

Date:

Inspecor

Jobsite inspection record card

Inspaction Record

11
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Required Inspections

Inspection Conducted when Inspect

Plumbing When underground work is completed o Materials, fittings and methods

underground * Work properly supported and protected

» Pressure testing of piping systems

Plumbing Rough-in stage complete prior to rough framing | » Materials, fittings and methods

rough-in inspection * Work properly supported and protected
Water service connection * Pressure testing of piping systems

Plumbing final | After building complete, ready for occupancy | e Fixtures and appliances properly installed
Fixtures installed and connected * Sealed at walls, floors and counters

« Backflow preventer test completed

Board of Appeals

Department of Building Safety
Application for Appeal

Board of Appeals.

= |PC and UPC basis for appeal pertains
to code requirements:
= Appellant claims the code official erred
in interpreting the code or wrongly
applied a code section.
= Appellant considers a proposed
alternative to be equal to the code
requirements.
= Appeals not permitted for seeking a o
variance or a waiver.

= Board has no authority to waive code
requirements.

Part | — Administration

1. T F Only code officials, AHJs, contractors, builders,
architects, engineers, industry professionals and
other experts can submit a proposal to add, revise
or delete a code provision.

False
Any member of the public can submit a proposal to
add, revise or delete a code provision.

12



Part | — Administration

2. T F Only code officials, contractors, builders, architects,
engineers, industry professionals and other
experts can vote on an IPC proposal.

False
Only the ICC Governmental Member Voting
Representatives and the ICC Honorary Members
are permitted to cast votes.
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Part | — Administration

3. T F Only code officials, contractors, builders, architects,
engineers, industry professionals and other
experts can vote on an UPC proposal.

False
Anyone who is a member of IAPMO
is permitted to cast votes.

38

Part | — Administration

4. Where do you find the plumbing provisions for the construction
of detached one- and two-family dwellings and townhouses?

The International Residential Code® (IRC®)

13
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Part | — Administration

5. Where do you find the material and installation requirements for
water supply and distribution, plumbing fixtures, drain-waste
and vent (DWV) piping and storm drainage systems?

International Plumbing Code® (IPC®) or
Uniform Plumbing Code® (UPC®)

Part | — Administration

6. T F The IPCor UPC overrides any local, state or
federal law.

False
The IPC or UPC is not meant to nullify any local, state or
federal law, and in many cases, such other laws supersede
provisions found in the model code.

Part | — Administration

7. Who applies for a permit?
A. Code Official

B. Owner/Authorized Agent
C. Authority Having Jurisdiction

B
The owner or authorized agent applies for a permit

14
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Part | — Administration

8. Who issues the permit?
A. Code Official
B. Owner/Authorized Agent
C. Jurisdiction
D

. Authority Having Jurisdiction

A(IPC) D (UPC)
The code official or Authority Having Jurisdiction must
review the application and construction documents and,
when approved, issue the permit as soon as is practicable.

Part | — Administration

9. Who establishes a schedule of fees?
A. Code Official
B. Owner/Authorized Agent
C. Jurisdiction

C
The jurisdiction establishes a schedule of fees.

Part | — Administration

10. Who is responsible to call for the required inspections?
A. Code Official
B. Permit Holder/Authorized Agent
C. Authority Having Jurisdiction

B
The permit holder or agent must call for the required
inspections before the work is concealed
and to provide access to such work.

15



Part | — Administration

11.T F The Board of Appeals has no authority to
waive code requirements.

True

2/26/2024

Part | - Administration

Discuss the following questions:

= Why is it important for I-Codes and U-codes to be updated on
three-year cycles?

= What are the duties and authorities of the code official?

= How does prescriptive and performance code provisions help a
code official to determine compliance?

Layout and Planning
Part Il

16



Water and Sewer Required

= The International Private Sewage Disposal Code or the
IAPMO/UPC/Appendix H-2021, Private Sewage Disposal Systems, contain
provisions for on-site sewage disposal systems.

= Both International Plumbing Code and Uniform Plumbing Code contain
provisions on graywater discharge to subsurface irrigation use. Always verify
local regulations that may apply.

= The code official/AH) should work with the local authority overseeing public
sewers and onsite sewage disposal systems, such as a public utility or a health
department when it comes to identifying discharges that may be detrimental
to the disposal systems. Such agencies may also control hazardous waste
disposal operations.
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Materials and Standards

o
o

= |PC and UPC list the various product standards
for plumbing materials.

%)

= A manufactured product listing provides
confirmation that the product or material has
been evaluated by a third-party certification
agency.

00%
©&:

= Where there are conflicts between the code,
manufacturer’s installation instructions,
referenced standards or other regulations,
the minimum provisions of the code apply.

Materials and Standards - Definitions

o
o

« Third-party certification agency — An approved
agency operating a product or material
certification system that incorporates initial
product testing, assessment and surveillance of a
manufacturer’s quality control system.

« Third-party certified - Certification obtained by
the manufacturer indicating that the function and
performance characteristics of a product or
material have been determined by testing and
ongoing surveillance by an approved third-party
certification agency. Assertion of certification is in
the form of identification in accordance with the
requirements of the third-party certification
agency.

%)

)
=
o

100R
® 6

&
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Sample of Markings of PVC Pipe

NOUINAL PIPE
DIAWETER ASTIA
SPECIFICATION

PVC CELL
GLASSIFIGATION
LOT NUMBER

IPC Commentary Figure 303.1(2) Marking of PVC Gravity Sewer Pipe

2/26/2024
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Part Il — Layout and Planning

= Consider temperature-actuated, flow reduction (TARF) devices that conform
to the ASSE 1062 product standard (an approved standard recognized by the
IPC). Such devices can effectively reduce the possibility of injury due to
exposure to hot water discharge in excess of 120°F.

= However, the IPC clearly states that such valves are not to be used alone as a
substitute for balanced-pressure, thermostatic or combination shower valves.

llation instructions or the code?

= Which p ils: the manuf: er’s i

[ In this case, the code prevails. J

Protection of the Plumbing System and Structure

= Piping placed
underground near

the structural foundation 2
can undermine the \\ﬁ%//\\
foundation. f/;:iﬁ\k\\
= Trenches parallel and \%&// _— ponuTNemD

next to the foundation
cannot extend below the
45° bearing plane of the A
footing wall.

(IPC 307.5) (UPC 314.4)

18



2/26/2024

Protection of the Plumbing System and Structure

= IPC Appendix C details the

location and maximum allowances -
for cutting, notching, and boring of End notch i e

. —L Ot meimum| |
wood framing members as

required in the IBC and IRC.

= UPC Sections 312.2 and 312.11 i SpanL. .
refer to the building code for = = P 1
cutting and notching. =L

= Boring, cutting or notching of [" _Loi/fﬁf”;"”“”x,,.,,mm 1’
trusses and other engineered tznf L LI 1
wood products is prohibited g endnaioing. 2, minim S/ I
except as specifically permitted by fesyisctsod g 9% maximan

the manufacturer.

Protection of the Plumbing System and Structure

= When installing a piping
installation in a trench,
the entire length of
the piping must be
supported, including i
the fittings, to: ~ _ _ _ _ _ _ _ _ _ _ _ _l______.
= Maintain proper slope of the
piping. v e -

= Protect the joints of the pipe |||

and fittings from sagging. i %\m

(IPC 306.2) (UPC 313.5)

Protection of the Plumbing System and Structure

= Support is necessary for piping installed above grade (both
horizontal and vertical piping installations).
= Type and weight of the piping material.
= Weight and velocity of the contents within the piping.

IPC Table 308.5 Hanger Spacing

Maximum horizontal ~ Maximum vertical See also,
Piping material spacing (feet) Spacing (feet) UPC Table 313.3 Hangers and
ABS pipe 4 100 "
Cast-iron pipe 5 150 Supports
Coppertuping o
ST s 10
Copper tubing
7o smallen o oo
267
PEX (32inches) i
[ 4 10

10 feet where

10-fat en

supports e o the axis of
e ppe

19



Protection of the Plumbing System and Structure

= Primary way to protect the
pipe is to install a pipe sleeve
in the foundation through
which the pipe can pass.

= Pipe sleeve is to be two-pipe
sizes larger than the pipe
passing through. (IPC 305.3)

= Opening must be sealed to
prevent water and moisture
intrusion.

(IPC 306.2) (UPC 312.8)

2/26/2024

Protection of the Plumbing System and Structure

= Plastic and copper material
are extremely vulnerable to
damage due to sheetrock
nails and screws.

= Must be protected by means
of steel shield plates,
typically known as nail
plates, having a minimum
thickness of No. 16 gage or
No. 18 gage.

(IPC 305.6) (UPC 312.9)

Interceptors and Separators

= Interceptor - A device that separates and retains for removal, by
automatic or manual means, harmful, hazardous or undesirable
matter from normal wastes, while permitting normal sewage or
wastes to discharge into the drainage system by gravity.

= Interceptors are also referred to as “separators.”

(IPC Chapter 10) (UPC Chapter 10)

20



Interceptors and Separators

Grease-laden Waste - Discharge produced from food processing, food
preparation or other sources where grease, fats and oils enter automatic
dishwater pre-rinse stations, sinks or other appurtenances.

(IPC Chapter 2 Definitions)

2/26/2024

Interceptors and Separators

Gravity-type Grease Interceptor -
Plumbing appurtenances of not

less than 500 gallons (1893 L) e SO

capacity that are installed in the
sanitary drainage system to
intercept free-floating fats, oils and
grease from wastewater discharge.
Separation is accomplished by
gravity during a retention time of
not less than 30 minutes.

(IPC Chapter 2) (UPC Chapter 2)

Interceptors and Separators

Hydromechanical Grease Interceptor -

Plumbing appurtenances installed in

the sanitary drainage system to

intercept free-floating fats, oils and

grease from wastewater discharge.

Continuous separation is accomplished .
by air entrainment, buoyancy and gl
interior baffling.

(IPC Chapter 2) (UPC Chapter 2)

[ra—
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Interceptors and Separators

Automatic Grease
Removal Device (GRD)-

STRAINER WIPER BLADE

. N ACCESS DOOR—; GREASE OUTLET
Plumbing appurtenance installed ] TROUGH—, L ATCHED ACCESS COVER
il i il LIDS STRAINER
in tlhe sanitary dralnage system SO SSL L /ummm S
to intercept free-floating fats, TRAP
o!ls and grease fro_m waste\_/vater wier O | T ourer
discharge. Operating on a time-

PO {—— STATIC LIQUID
or event- controlled basis, it COALESCING e vV
N N INLET BAFFLE | _

removes free-floating fats, oils L—
and grease automatically

i i i THERMOSTATICALLY-
without intervention from the NTRGLLED SER
user except for maintenance. HEATER
(IPC Chapter 2) (UPC Chapter 2)

OUTLET BAFFLE
~
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Interceptors and Separators

= All grease interceptors must be designed, sized and installed in accordance
with the code and manufacturer’s instructions.
= |[PC Table 1003.3.5.1 is used for sizing gravity-type grease interceptors. It
identifies the grease retention capacity in pounds corresponding with the
total flow-through rating of the interceptor.
IPC Table 1003.3.5.1 Grease Interceptor Capacity

Total flow-through rating (apm) | Grease retention capacity (pounds) See also,

: = UPC Table 1014.2.1
o 12 -

9 18 Interceptor Sizing
15 30 Using Gravity Flow
% 50 Rates

75 150

100 200

Fortotal flow-through ratings greater than 100 (gpm), doubl the flow-through rating to determine
the grease retention capaciy (pounds)

Interceptors and Separators

= Interceptor performance additives may
be used, but only where allowed by the
interceptor manufacturer’s instructions
and the performance additive system
conforms to ASME A112.14.6. (IPC
1003.3.3)

= Emulsifiers, chemicals or enzymes are
prohibited. (IPC 1003.3.3)

= Food waste disposers shall not discharge
to a grease interceptor. (IPC 1003.3.2)

= No food waste disposer or dishwasher
shall be connected to or discharge into a
grease interceptor with exception of
grease interceptors designed to receive
the discharge of food waste. (UPC
1003.3.2)

22
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Interceptors and Separators

Oil Separators

Required in vehicle service and repair garages where
floor or trench drains are provided, as well as car
washing facilities.

= Designed with a minimum depth of 2 feet below
the invert of the discharge drain.

= Must provide a minimum
18-inch water seal.

(IPC 1003.4) (UPC 1017.2)

Chemical Wastes

= Acids or other corrosive liquids that must be diluted prior to discharging to
the sanitary drainage system.

= An approved dilution or neutralizing device that automatically supplies
sufficient amounts of water for this purpose may be necessary.

= Since the wastes can be corrosive, attention must be given to the type of
materials to be used for the drainage system that are resistant to the
corrosive action.

= The chemical waste vent system must be independent of the sanitary vent
system and shall terminate through the roof to the outdoors, or to an air
admittance valve. (IPC)

(IPC 803) (UPC 811)

Part Il - Layout and Planning

1. Which device automatically intercepts free-floating fats, oils and
grease from waste water discharge without user intervention?
A. Automatic Grease Removal Device (GRD)
B. Hydromechanical Grease Interceptor
C. Gravity-type Grease Interceptor

A
Automatic Grease Removal Device (GRD)

23
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Part Il - Layout and Planning

2. Which device intercepts free-floating fats, oils and grease from
wastewater discharge by gravity?

A. Automatic Grease Removal Device (GRD)
B. Hydromechanical Grease Interceptor
C. Gravity-type Grease Interceptor

C
Gravity-type Grease Interceptor

Part Il - Layout and Planning

3. Which device intercepts free-floating fats, oils and grease from

wastewater discharge by air entrainment, buoyancy and interior
baffling?

A. Automatic Grease Removal Device (GRD)
B. Hydromechanical Grease Interceptor
C. Gravity-type Grease Interceptor

B
Hydromechanical Grease Interceptor

Part Il - Layout and Planning

4. T F Anoil separator is required in car washing
facilities.

True
Areas within garages used only for storage of
vehicles are not required to drain to the separator.

24



Minimum Plumbing Fixtures

= The minimum fixture requirements
of IPC Section 403 are included in of
the IBC Chapter 29 for use by the
designer of the structure. Also
included in UPC Section 422.

A detached single-family home as
well as individual dwelling units in
multifamily structures such as
townhouses, apartments and
condominiums will require at least
one water closet, one lavatory, either
a bathtub or shower, and a kitchen
sink.

2/26/2024

Minimum Plumbing Fixtures- Definitions

= Dwelling unit — A single unit providing complete independent living
facilities for one or more persons, including permanent provisions for
living, sleeping, eating, cooking and sanitation.
= Private — In the classification of plumbing fixtures, “private” applies to
fixtures in residences and apartments, and to fixtures in nonpublic
toilet rooms of hotels and motels and similar installations in buildings
where the plumbing fixtures are intended for utilization by a family or
an individual.
= Public or public utilization — In the classification of
plumbing fixtures, “public” applies to fixtures in general
toilet rooms of schools, gymnasiums, hotels, airports, bus
and railroad stations, public buildings, bars, public
comfort stations, office buildings, stadiums, stores,
restaurants and other installations where a number of
fixtures are installed so that their utilization is similarly
unrestricted.

Minimum Plumbing Fixtures

IPC Table 403.1 and UPC Table 422.1 provide the minimum number of required
plumbing fixtures for different types of occupancies or uses based on:

1. The classification of the structure or use.

2. The specific description within the classification.

3. The occupant load of the space or structure.

IPC Table 403.1
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES

Classification | Description | Water closets Lavatories
Assembly Grou Male: 1per 150 | Male: 1 per 900
AT/a i @iven Female: 1per 75 | Female: T per 200

Assembly GIoUD | povie Theater | Male: 1per195 | Male: 1 per 900
A1 vie Theater | pomale: 1 per 65 | Female: 1 per 200

‘Assembly Grou Male: 1per150 | Male: 1 per 900
g Restaurant Female: 1 per 75 | Female: 1 per 200

Mercantile

500 | Male: 1 per 750
Group M

Male: 1 per
Retail Store. | temale: 1 per 500 | Female 1 per 750

25



Minimum Plumbing Fixtures

IPC403.1.1, exception 2, now allows Multiple-user facilities to be designed to
serve all genders. In such cases, minimum fixture count must be calculated at
100 percent, based on total occupant load. In such multiple-user facilities, each
fixture type shall be in accordance with ICC A117.1 (Standard for Accessible and
Usable Buildings and Facilities), and each urinal provided must be in a stall.

2/26/2024

Minimum Plumbing Fixtures

Per IPC Table 403.1, How many water closets are required for a church with an
occupant load of 500 (250 male, 250 female), with separate facilities for male and
female?

_— sars0 pr 190 - 1por 1000 | 1 sanvicese| Men=250/150=1.7 =2

2 water closets for men and 4 water closets for women,
a greater ratio for females is included in table since restroom use
is concentrated before, during an intermission, or after services.

Minimum Plumbing Fixtures

Per IPC Table 403.1, How many water closets are required for a restaurant with the
same occupant load occupant load of 500 (250 male, 250 female) with separate
facilities for male and female?

Men=250/75=3.3= 4

L 4 water closets for each sex due to intermittent use.
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Minimum Plumbing Fixtures

= Drinking fountains are required where the
occupant load exceeds 15. (IPC 410.2)
= Drinking fountains are required where the
occupant load exceeds 30. (UPC 415.2)
= Two drinking fountains are to be installed:
* One at a level for people who use a
wheelchair.
* One for standing persons.
(IPC 410.3.1)
= Plumbing fixtures and fixture fittings for
persons with disabilities shall be in
accordance with ICCA117.1 and the
applicable standards in Chapter 4. (UPC
403.2)

2/26/2024

Hot Water Requirements and Temperature Limiting

Hot water [>= 110°F (43°C)] (IPC Chapter 2)

Hot water [>= 120°F (49°C)] (UPC Chapter 2)

(IPC412.3,412.4, 412.5, 419.5) (UPC 601.2.1) Provided to fixtures and

equipment used for bathing, washing, culinary purposes, cleansing, laundry or

building maintenance in all occupancies, with the following exceptions:

1. In nonresidential occupancies, fixtures and equipment used for bathing or
washing may be served by either hot or tempered water.

2. Tempered water [85°F (29°C) to 110°F (43°C)] is required for lavatories and
group wash fixtures in public toilet facilities provided to customers, patrons
and visitors. (IPC 419.5)

= Tepid Water [85°F (29°C) to 110°F (43°C)] (UPC Appendix N)

= Tempered Hot Water [120°F (49°C) to 130°F (54°C)] (UPC Appendix N)

Hot Water Requirements and Temperature Limiting

= Hot or tempered water piping

cannot exceed 50 feet from the I [ =
heating source to the fixture. - —

= Circulation systems or heat trace
systems used in larger
occupancies are considered the 8
heat source. So, the 50-feet - -

length can be measured P — | I
from the branch connection to I =
the circulation system or heat - =

trace system.
(IPC 607.2)

27



Hot Water Requirements and Temperature Limiting

= A means for controlling thermal
expansion is required for water
distribution systems served by a Hotwater I

storage type water heater that is
supplied with cold water that
passes through a check valve,
pressure reducing valve or
backflow preventer.

Cold water i
Backiow preventor,
check valve or
pressure reducing vahe

Thermal Expansion Tark

= A thermal expansion tank is
commonly used for controlling
thermal expansion.

(IPC 607.3) (UPC 608.3)

2/26/2024

Hot Water Requirements and Temperature Limiting

= Faucets shall be connected to
the water distribution system such m
that the flow of hot or tempered ?
water corresponds to the left-hand )
side, and the flow of cold water
corresponds to the right-hand side.

= The exception is for individual balanced-
pressure, thermostatic or combination
balanced-pressure/thermostatic shower
control valves where the flow of hot or cold
water corresponds to the markings on the device.

(IPC 607.4) (UPC 417.5) (o

Water Heaters — Installation

= Water heaters must be installed so that they can be observed, accessed,
removed and replaced when necessary without removing permanent
construction. (IPC 502.3) (UPC 507.26)

= Where a water heater is located in an attic, indicated by the requirements in
the figure below. (IPC 502.5)

Minimu 22° x 30"
‘acoess opening

= For attic installation, the passageway and servicing area adjacent to the
appliance shall be floored. (UPC 507.26)
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Water Heaters — Installation

= Support of the water heater is very important.
Where subject to seismic activity, it needs to be
secured and in most cases, a manufactured water
heater seismic bracing kit will be sufficient.
(IPC 502.4) (UPC 507.2)

= |t is also important to protect the water heater
from damage, (e.g., out of the path of the vehicle
when located in a garage). (IPC 502.1.1)

Water Heaters — Safety Devices

= A vacuum relief valve is required for
water heaters that do not include a “dip”
Avacuum relief vave s
tube with a hole at the top. required here fhe dip tube

does not have a hole at the
top

~Vacuum relief valve

= The “dip” tube is common with most
water heaters having the cold water
supply connected at the top of the tank.

ip—| [colawater

= Bottom-fed water heaters do not have wbe supply
the “dip” tube, so they require the
vacuum relief valve.

(IPC 504.2) (UPC 504.6, 608.7) =) =)

Top-fed Water Heater Bottom-fed Water Heater

Water Heaters — Safety Devices

Storage water heaters require the installation of a self-closing relief
valve that will open to relieve the pressure if necessary. Most
common are combination temperature and pressure relief valves
that are set to open at a temperature of 210°F or at a pressure of
150 psi. (IPC 504.4) (UPC 504.4, 504.5, 608.4)

— TOP INSTALLATION

/— SIDE INSTALLATION
/

TEMPERATURE: —=
sENsNG | e —rhR
ELEMENTS
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Water Heaters — Relief Valve Discharge

The discharge piping serving a pressure relief valve,
relief valve or ination thereof shall:

1. Not be directly connected to the drainage system.

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

3. Not be smaller than the diameter of the outlet of the
valve served and shall discharge full size to the air gap.
4. Serve a single relief device and shall not connect to
piping serving any other relief device or equipment.

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

6. Discharge in a manner that does not cause personal
injury or structural damage.

7. Discharge to a termination point that is readily

Heater|

Dnpan | €3

Firststory

observable by the building occupants. (IPC 504.6) (UPC 608.5)

—Rolifvalve
A gap

Ground lovel

2/26/2024

Water Heaters — Relief Valve Discharge Cont’d

8. Not be trapped.

9. Be installed so as to flow by gravity.

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

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

12. Not have valves or tee fittings.

13. Be constructed of those materials listed in Section
605.4 or materials tested, rated and approved for such
use in accordance with ASME A112.4.1.

14. Be one nominal size larger than the size of the relief
valve outlet, where the relief valve discharge piping is
installed with insert fittings. The outlet end of such
tubing shall be fastened in place.

Water
Heater

Drain pag
.,

Fiststory

(IPC 504.6) (UPC 608.5)

——Rolefvalve
- A gap

Water Heaters — Drain Pan

= Storage type water heaters shall be
installed in a drain pan where
leakage from the tank can cause
damage.

= The pan must be of approved
materials, usually plastic,
galvanized steel or aluminum.
However, a plastic drain pan shall
not be installed beneath a gas-fired
water heater.

= The drain pan must be of sufficient
size and shape to capture leaking
water or condensation from the
tank. D b dschageto

Hot
cad
Soragetype
Relet e
prrech

(IPC 504.7) (UPC 507.5) D et

g d

Panotgavarizad sis, alminum, plastc
aporovsamavral

L — j\[ s
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Water Heaters — Drain Pan

= The minimum depth of the drain pan
is 11/, inches and must have a
minimum 3/,-inch drain and indirect
waste piping terminating to a waste
receptor, a floor drain or the exterior
of the structure.

Where the drain extends to the
exterior, it must terminate at least 6
inches, but not more than 24 inches,
above the adjacent ground.

——Relief valve
I Argap
Drain pan_
~

Firststory

Ground level

(IPC 504.7.1, 504.7.2) (UPC 507.5 , 608.5)

2/26/2024

Water Heaters — Relief Valve Discharge

Can a relief discharge terminate to a garage floor that is sloped
toward the exterior at the garage door?

The code official must determine whether termination to a
sloped garage floor is acceptable, provided that no
structural damage will occur.

§
[~

92

Fixture Clearances

= Minimum fixture clearance for water
closets, urinals, lavatories and bidets:
= 15 inches from center to any side wall,
partition or cabinet
= 21 inches in front of the fixture (IPC)
= 24 inches in front of the fixture (UPC)
= 30 inches center-to-center for side-by-side
fixtures without partitions between them
(IPC 405.3.1) (UPC 402.5)
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Fixture Clearances-Water Closet Compartment

= Floor-mounted water closet
compartment: space must be
minimum 30 inches by 60 inches.

= Wall-hung water closet compartment:
space must be minimum 30 inches by
56 inches.

80" - Floor

(IPC 405.3.1)

56"~ Wall hung

EY

Fixture Clearances-Urinals

= Public or employee restrooms containing multiple PLANVIEW

urinals shall include partitions between urinals. *
= Must extend at least 6 inches beyond the 1w
front lip of the urinal, but not less than 18 l
inches overall. 16 MINIUM OR  BEYOND LI, WHICHEVER IS GREATER
® Shall be not less than 12 inches above the
floor at its lowest point to a height not less
than 60 inches. ELEVATION VIEW
(IPC 405.3.5)
= Urinals
= Must be 12 inches or more from center to wall
or partition.
= Shall be not less than 24 inches center to

center.
(UPC 402.5) ‘¢ w

A )
-«

PARTITION

o
i

Fixture Clearances

= Minimum shower dimensions are 30
inches by 30 inches (900 square

. . ) 30in.
inches), or a minimum width of 25 20 e
inches, provided that the interior T
cross-sectional area is not less than £
1,300 square inches. R P 2
(IPC 421.4) {25<52) | ‘ 84
& <
= Minimum shower finished interior of 3 ¥
1024 square inches and encompass a = \ +°
30 inch circle
\ General rue minimum
= Minimum required area and Alternate minimum shower Shower dimensions
8 . ! dimensions (approximate finish
dimensions not required when overall dimensions of bathtub)
dimensions are 30 inches by 60 inches
(UPC 408.6)
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General Fixture Provisions — Approved Fixtures

= |PC Chapter 15 and UPC Chapter 17 provide
product standards for various types of fixtures
and appliances.

= Faucets shall conform to the ASME
A112.18.1/CSA B125.1 product standard, and

where used for the supply of drinking water [

for human ingestion, they must also conform é i/}

to NSF 61, Section 9. 24
(IPC 412.1) (UPC 417.1) I N e )

TILLLL]

General Fixture Provisions — Installation

= Fixtures and faucets must be installed in
accordance with the manufacturer’s
installation instructions and shall not be
installed in a way that interferes with the
operation of doors and windows.

(IPC 405.3.3) (UPC 308.1)

= Where fixtures come in contact with
floor, wall or counter surfaces, such joints

are to be sealed watertight to prevent LN st
water intrusion during use or when | EAGTERI BOL6UP
cleaning.

(IPC 405.6) (UPC 402.2)

URINAL

LAVATORY

JTER oI SEAL BETWEEN WATER GLOSET AND FLOOR

General Fixture Provisions — Floor Flange

= Floor-mount type water closets are
secured to a floor flange fitting
(drainage fitting).

= Flange must be connected to the T~ e —
drainage piping and secured to the N

floor. \ of copper oy

= The joint between the fixture and the - \\‘
floor must be sealed watertight. ‘ - / !

(IPC 405.4 ) (UPC 402.6) c— T
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General Fixture Provisions — Wall Hung Water Closets

= Wall-hung type water closets connections
require an approved metal carrier that is
connected to the drainage system and
secured to the building structural members.

= The joint between the fixture and the wall
must be sealed watertight.

(IPC 405.4.3 ) (UPC 402.4) | FAERGERET

WATER CLOSET GARRIER SYSTEM

2/26/2024

100

General Fixture Provisions — Water Closet Seats

= Water closets for public or employee use shall be
of the elongated bow! type with open-front seats.
= This is not required for private use where
the fixture is intended to be used by an individual
or a family, such as in a residence or private hotel
rooms.

(IPC 425.3 ) (UPC 411.3)

101

General Fixture Provisions — Water Closets and Urinals

= Water closets and urinals are designed to be
self-siphoning and must be provided with

flushing devices that will: =
* Provide a sufficient volume and flow of water to flush t#‘
and rinse the bow!
-

= Replenish enough water within the bowl to maintain
a trap seal when the flushing process is completed.

(IPC 415.1 ) (UPC 413.1)

102
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General Fixture Provisions — Water Closets, Urinals,
Lavatories, Bidets

= Proper securing of urinals, lavatories and
bidets is equally important, as is
the proper installation of
the valves.

= An approved carrier is required for wall-
hung urinals and lavatories.

(IPC 405.4.3 ) (UPC 402.4)

General Fixture Provisions — Water Temperature

= Water temperature to
‘Maximum

a bidet must be a maximum Trpeof Fixture |7 crature Required Device
o inchvics!shower control valve corformir
temperature of 110°F. , e RSSO AHEATIE OGNS
Shower or
* Hot water is required for ASHEANI2B1CSAB195.1
] ; TRermoSBIE g vave conforming
lavatories (hand wash sinks or Mltile (Garg) 190% o 0
1 CSAB1253
group wash fixtures). Themostati mixing valve conforming to
orwhi v | ASSET070IASMEATIZ1070ICSABIZS10
= Tempered water is oo d-Siiaall B i
required for lavatories and group Thermostatic maing vaive Confomming 1o
- . . . ASSE 1070/ASME A112.1070/CSA B125.70
wash fixtures in public toilet Bicet i cenShons
facilities. T n s e elores D
(IPC Chapter 4) (UPC Chapterd) dendshompoosik | 1o | ASSETOIDASMEATIETOICSA RS T0

o
CsABIZS3

oath ASSE 1070/ASME AT12.1070/CSA B195.70

190°F
CsAB193

104

General Fixture Provisions — Bathtubs and Showers

= Bathtubs must:
= Have a minimum drain

outlet, fixture drain and o -
trap of not less than |'
1% inches. Js

= Be equipped with
a watertight stopper.

= Hot water temperature to

the valve must be limited to not more

than 120°F by means of a temperature-

limiting device.
= New in 2021 IPC- overflows are optional.
(IPC 407.2 ) (UPC 409.2, 409.3)

35



106

107

108

General Fixture Provisions — Bathtubs and Showers

= Whirlpool bathtub circulation pumps must be accessible for servicing.
= Opening must be large enough to permit unobstructed access to the
circulation pump for service or removal
and replacement.
= A door or panel is permitted to close the opening.
(IPC 426.5 ) (UPC 409.6)

2/26/2024

Pump
motor

s2ft-
Minimum / o
12in. X 12 n-

opening Whirlpool
tub

One unobstructed access
opening required

Opening size per manufacturer
or based on distance from
access to pump.

-

5

Door or
removable ] Minimum
panel 18in. x 181n.
opening

Opening size must allow
removal of pump

General Fixture Provisions — Bathtubs and Showers

= Showers must have a drain outlet,
fixture drain and trap of not less than
1% inches (IPC) or 2 inches (UPC).
= Shower control valve must be:
= A balanced-pressure, thermostatic [
or combination valve due to injury ik
risk. v
= Equipped with a means
to limit the maximum setting
of the valve to 120°F.
(IPC 421.3, 412.3) (UPC 408.4, 408.3)

General Fixture Provisions — Bathtubs and Showers

= Where multiple shower risers are
provided from a single control valve, the
temperature must be not more than
120°F by means of an approved
automatic temperature control mixing
valve.

(IPC 412.4 ) (UPC 408.3)
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General Fixture Provisions — Kitchen Sinks

= Residential-use kitchen sinks require a
minimum 1%-inch drain outlet, fixture
drain and trap, even though they may
contain more than one compartment.

= |t is common to have a hand-held spray
attachment on a kitchen sink faucet.

(IPC 422.2, 412.2 ) (UPC 420.4, 417.3)

2/26/2024

109

General Fixture Provisions — Food Waste Disposers

= Food waste disposers require a minimum
1%-inch drain and must be supplied with
cold water.
= Domestic food waste disposer can be
connected to a sink compartment.
= Commercial food waste disposers
must be connected and trapped
separately from fixtures or sink
compartments, and cannot discharge
to a grease Interceptor.
(IPC 416.2, 416.3, 416.4, 1003.3.2)
(UPC 419.3, 1014.1.3)

110

General Fixture Provisions — Dishwashers

= Domestic dishwasher requires a minimum 1%-inch fixture drain and trap.
Drain may connect to a wye fitting in the sink tailpiece or to a domestic food
waste disposer.

= Commercial dishwasher may require a larger fixture drain and trap. Must
discharge indirectly to a waste receptor, thus providing an air break ata
minimum.

(IPC 409.4, 802.1.6 )

(UPC 414.3)

7

van connc Diswashor o comnoctos
aocty o st Gaposar o i i o o
e fing

111
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General Fixture Provisions — Clothes Washers & Laundry
Trays

= Residential clothes washers
require a minimum 2-inch
fixture drain, trap and
standpipe.

= Commercial clothes washers
require a minimum 3-inch
fixture drain and trap.

(IPC 406.2 ) (UPC Table 702.1)

112
General Fixture Provisions — Shampoo Sinks and Footbaths
= Head shampoo sinks, footbaths and pedicure baths must have the
hot water temperature to the valve limited to not more than 120°F
by means of a temperature-limiting device.
(IPC 412.10, 423.3)
Em
==
113

Food Preparation and Storage — Protection from
Contamination

= Fixtures, appliances and equipment

used in food preparation, storage of

food or ice and for the washing of

dishes, pots, pans and utensils*

cannot connect directly to the

drainage system.
= They must be discharged by way of an INDIRECT

indirect waste pipe through an air gap WASTE PIPE

or air break. —3— Brannee)
(IPC 802.1.1) (UPC 801.5)

AIR BREAK
(DRAINAGE)

114
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Food Preparation and Storage — Protection from
Contamination - Definitions

= Air break (drainage system) — A piping arrangement in which a drain
from a fixture, appliance or device discharges indirectly into another
fixture, receptacle or interceptor at a point below the flood level rim
and above the trap seal.

= Air gap (drainage system) — The unobstructed vertical distance
through the free atmosphere between the outlet of the waste pipe
and the flood level rim of the receptacle into which the waste pipe is
discharging.

= Indirect waste pipe — A waste pipe that does not connect directly with
the drainage system, but that discharges into the drainage system
through an air break or air gap into a trap, fixture, receptor or
interceptor.

2/26/2024

Food Preparation and Storage — Protection from
Contamination

New in 2021 IPC

= Sinks used for the washing of dishes, pots, pans and utensils may now
connect directly to the drainage system if connected to a hydro-mechanical
grease interceptor, if the branch drain serving the interceptor is provided with
an emergency floor drain downstream of the interceptor connection, and the
branch serves only the emergency floor drain and the interceptor.

802.1.7 Food utensils, dishes, pots and pans sinks.

Sinks, in other than dwelling units, used for the washing, rinsing or sanitzing of ulensils, dishes. pots, pans o service ware used in the
preparation, serving or eafing of food shall discharge indirectly through an air gap o an sir break to the drainage system.

Food Preparation and Storage — Indirect Waste Piping

Fixtures that discharge through

indirect waste pipes to a receptor

are not required to be trapped,

except where:

* The indirect waste pipe exceeds
30 inches of horizontal piping, or

« A total developed length of both
horizontal and vertical piping of
54 inches.

* Indirect waste piping receiving G
only clear-water waste does not E
require a trap regardless of the
developed length, such as an =]
indirect drain from an ice maker. -

(IPC 802.3)
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Part Il - Layout and Planning

5. From IPC, how many water closets are required for a movie theater with an
occupant load of 250 (125 male, 125 female), with separate facilities for
male and female?

Classification | Description | Waterclosets | Lavatories
Assembly G Male: 1 per150 | Male: 1 per 200
sRene Church Female: 1per 75 | Female: 1 per 200

Assembly Gioup | Movie Theater | Mele: 1per195 | Male: 1 per 900
A1 o€ TSET | Female: 1 per 65 | Female: 1 per 00
Assembly Grou Male: 1per 150 | Male: 1 per 900
RpCUP | Restarant | RGBS | remele: T rer 200

Mercantile. Datail Male: 1per 500 | Male: 1 per 750

1 water closet for men and 2 water closets for women.

2/26/2024

Part Il - Layout and Planning

6. From IPC, how many water closets are required for a retail store with an
occupant load of 1000 (500 male, 500 female), with separate facilities for
male and female?

Classification | Description | Waterclosets | Lavatories
Assembly Grou Male: 1per 150 | Male: 1 per 900
D (EirEn Female: 1 per 75 | Female: 1 per 200

Assembly Grou | vovie Theater | Male: 1per 195 | Male: 1 per 200
A ovie TheaIer | pomale: 1 per 65 | Female: 1 per 200

Assembly Grou Male: 1 per 150 | Male: 1 per 900
QP | Restaurent Female: 1per 75 | Female: 1 per 200
Mercantile Male: 1per500 | Male: 1 per 750
Group M Retail Store | Female: 1 per 500 | Female: 1 per 750

1 water closet for each sex due to intermittent use.

Part Il — Layout and Planning

7. From the IPC, water has a temperature range between
85°F (29°C) and 110°F (43°C).

Tempered water

40
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Part Il - Layout and Planning

8. From the UPC, water has a temperature range between
85°F (29°C) and 110°F (43°C).

L Tepid water 1

2/26/2024

Part Il - Layout and Planning

9. What piping arrangement does a drain from a fixture discharge
indirectly into another fixture below the flood level rim and
above the trap seal?

A. air break (drainage system)
B. air gap (drainage system)
C. indirect waste pipe

A
air break (drainage system)

Part Il — Layout and Planning

Discuss the following questions:

= What is the significance of third-party certified product standards
and materials listed in the IPC and UPC?

= What are some considerations for protecting both the plumbing
system and the structure?

= Why does a shower control valve present a greater risk of injury to
users than a bathtub with a hand-held shower wand?
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Drain, Waste and Vent
Part lll

2/26/2024

Sanitary Drainage —

Connection to Sewer

= Ensure sanitary drainage goes to the sanitary sewer, and roof and storm

drainage goes to the storm sewer.
(IPC 703.6) (UPC 1101.16.2)

STORM
DRAINAGE
FROM ROOF

STORM DRAINAGE SHALL NOT CONNECT TO
THE SANITARY DRAINAGE INSIDE OF THE
STRUCTURE WHEN THE PROPERTY IS SERVED

‘ COMBINED

~ SANITARY

BY A COMBINATION SANITARY/STORM SEWER.

SANITARY/STORM DRAINAGE
SEWER
Sanitary Drainage — Materials

= Typical ABS/DWV and PVC/DWV is acceptable for above and below ground

installation, as is cast iron.

= Stainless steel type 304 can only be installed above ground, where type 316L
is approved for both above and below ground.

IPC TABLES 702.1, 702.2, UPC TABLE 701.2

Material Above ground Below ground |

ABS X X |

PVC X X |

PE X \

Cast Iron X X ‘
Stainless Steel 304 X ‘
Stainless Steel 316L X X |
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Sanitary Drainage — Testing

= All portions of the drain, waste and vents (DWV) system must be
tested for leaks prior to cover.
= Standing water test
= Minimum 5 psi air test *
= |PC prohibits testing plastic pipe, tubing and fittings with air
pressure due to the risk of injury due to pipe bursting and
shattering. Manufacturers of plastic materials specifically prohibit
such testing.
(IPC Section 312) (UPC 712.1)

2/26/2024

Sanitary Drainage — Definitions

= Horizontal pipe — Any pipe or fitting that makes an angle of less than 45
degrees (0.79 rad) with a horizontal plane.

= Vertical pipe — Any pipe or fitting that makes an angle of 45 degrees (0.79
rad) or more with the horizontal.

= Stack — A general term for any vertical line of soil, waste, vent or inside
conductor piping that extends through not fewer than one story with or
without offsets.

= Branch interval — A vertical measurement of distance, 8 feet (2438 mm) or
more in developed length, between the connections of horizontal branches to
a drainage stack. Measurements are taken down the stack from the highest
horizontal branch connection.

Sanitary Drainage — Installation

= Important to maintain a uniform slope to the drain pipe.

= Most common for horizontal drains of all sizes in a structure to be sloped
at %4” per foot.

= |PC: 3” and larger piping may be run at a slope less than % inch per foot.
= UPC: 4” and larger piping may be run at a slope less than % inch per foot.

= Horizontal drains discharging to a grease interceptor shall not be installed
with less than % inch/foot slope.

(IPC704.1) (UPC 708.1) Sie Jinimun Sope
(inches) (inch per foot)

9, orless i,

3t Y

Borlarger U
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Sanitary Drainage — Installation

Horizontal branches must connect
downstream of the base of a stack

a minimum of 10 pipe diameters due to
hydraulic jump, a rise or wave of liquid
waste in the horizontal pipe due to the
vertical downward gravity flow in the
stack as it hits the horizontal pipe.

Dran stack sonving 3 sory

2t o iinimum dstanco of 3
10x2" 250

- B

18t Floor. -

Mo distncs of 40"
042 0

Sanitary Drainage — Offsets in Drainage Stacks

= Offsets in drainage stacks will
create pressure fluctuations in
the stack due to turbulence.

Need to provide sufficient
air into the stack to avoid
affecting the trap seal of

fixtures discharging to Horizontal: Any pipe or

@ or fiting th an
an 45" with a horizontal plane.

angle of less

the stack.

= How to provide sufficient
air depends on whether
it is a vertical offset or
a horizontal offset.

it

\

Vertical

Vertical: Any pipe o fiting that makes an
angle of 45" or more with a horizontal plane.

Sanitary Drainage — Offsets in Drainage Stacks

« Horizontal stack offsets must be vented in accordance
with IPC Section 907 where there are more than four
branch intervals below the top of the stack. The following
applies also:
1.The portion of the stack above the offset must be sized
for a vertical stack based on the drainage fixture unit
load above the offset;

2.The offset must be sized as a building drain; and

3.The portion of the stack below the offset must be the
same size as the offset or based on the total number of
drainage fixture units on the entire stack, whichever is
larger. The venting of a horizontal stack offset may be
omitted where the stackand its offsetare oversized in
accordance with IPC Section 711.2.1.

« Horizontal stack offsets below the lowest horizontal
branch connecting to the stack must be sized as a building
drain, and the continuation of the stack downstream of
the offset shall not be decreased. No such increase in size
is required for vertical stack offsets that are located below
the lowest horizontal branch connecting to the stack.

iDiaeterot including branches of the building drain®

pipe (inches)

Slope per foot
, W, 0
= 1 1

= = 3 3
= = 21 %
= = o4 El
= 3 ) 50
= 180 916 950
= %0 480 575

"~ Maximum number of drainage fiiure units (4
Stacls®

ST P Total | Totalfor |Total forstack
lameter: lotal for | gischarge | stackof | greater than
pipe (inches) | horzontal | intoone  three branch three branch
branch | intenvalsor | intervals
interval ess
1, 3 o 4 B
B & 6 0 %
2, 1 9 % ®
3 2 ) ® n
4 6 % 20 500
5 0 £ 50 1,100
6 &0 ) 60 1,900
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Sanitary Drainage — Definitions

« Building drain — That part of the lowest piping of a drainage system that
receives the discharge from soil, waste and other drainage pipes inside and
that extends 30 inches (762 mm) in developed length of pipe beyond the
exterior walls of the building and conveys the drainage to the building sewer.

« Building subdrain — That portion of a drainage system that does not drain by
gravity into the building sewer.

 Bathroom group — A group of fixtures consisting of a water closet, lavatory,
bathtub or shower, including or excluding a bidet, an emergency floor drain
or both. Such fixtures are located together on the same floor level.
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Sanitary Drainage — Drainage below the Sewer Level

= Building subdrains that cannot be
drained by gravity to the sewer
shall be discharged to a sump that
is gastight and vented. A pump
can then be used to lift the
contents to the gravity drain.

= Drains that can discharge by
gravity shall not discharge to the .
sump. dscharge

Full-open valve

[The removable cover shall not be.
focated more than 2" below the floor
r grade level

Gastight removable cover|

Minimum 24" deep

sume

—_—
S 7
Minimum 16" wide

Sanitary Drainage — Drainage below the Sewer Level

= The minimum diameter of the discharge piping from sewage pumps and
ejectors is based on the gallons per minute (gpm) capacity of the pump.

IPCTABLE 712.4.2

Disneter of the Distharge | PR ¥aI0Y of PO
Pipﬁ (in:h‘s) or ejector
(gpm)
9 21
91, 30
3 %

= Grinder pumps and ejectors can be discharged through a minimum
1%-inch diameter pipe.

= Macerating toilet assemblies serving a single water closet can be
discharged through a minimum %-inch diameter pipe.

(IPC 712.4.2) (UPC 710.12, 710.13)
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Sanitary Drainage — Drainage below the Sewer Level

= The pump discharge pipe must be

equipped with a check valve along with a

full-open valve on the discharge side of

the check valve to facilitate maintenance

of the pump, sump and check valve.

The pump discharge pipe can then tie into

the gravity drainage system.

= When connecting the discharge pipe to a
horizontal drain, the point of connection
shall be into the top of the horizontal
drain pipe through a wye fitting and
downstream of the base of a stack at least
10 pipe diameters as required for any
horizontal branch connection downstream
of the base of a stack.

(IPC 712.3.5)

(Connection must bo a gast 10 pipo size damelars.
stack

downstroam of te base o the

(30" or a 3" stack, 40" for a 4 stack)

Z]

Stack

e

When connecting t & horizontal
drain ine, tho pump dischargo shall
connact no the top of the hizontal
arain ine though a wye fiting
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Sanitary Drainage — Drainage below the Sewer Level

Where the building drain connects to a public sewer, yet the next upstream
manhole serving the public sewer is above the building drain floor level, a
backwater valve must be installed to prevent any backup of sewer contents into

the building.

Floor level

Buildng drain Backwater valve

Next upstream
manhole

Sanitary Drainage — Cleanouts
= Cleanouts are required at: . Reauired
= A minimum of each 100 feet for s

8-inch diameter and smaller drain
lines and for each change of
direction in excess of 45°.
= The junction of the building drain
and the building sewer.
= Cleanouts cannot be concealed.

Change in direction:
cloanout at iting > 45°
only one CO required

in each 40 ft of developed
length

Buiiding drain

Building
‘sower

out reqired near building
drains

infsewer connection
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Sanitary Drainage — Sizing of Drains

IPC TABLE 709.1 (SEE ALSO UPC TABLE 702.1)

Fixture or Group Type e

Automatic clothes washer, residential
Bathroom group (1.6 gpf water closet)

Bathtub (with or without overhead shower)

Distwashing machine, domestic

Kitchen sink, domestic

Kitchen sink, domestic with food waste disposer and
dishwasher

Laundry tray

avatory
Shower (flow rate of 5.7 gpm or less)
Water closet, private (1.6 gpf)

Half-bath (1.6 gpf water closet plus lavatory)

Laundry group (clothes washer standpipe and laundy tray)
Muttiple bath groups:

1.5 baths

| ]| who=ho| 1o Kﬂ»o»o‘uw;»ogi

9 baths.
2.5 baths
3 baths
3.5 baths

23omu wawioor o 00 om0 g
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Sanitary Drainage — Sizing of Drains

e
2 )

Sanitary Drainage — Sizing of Drains

| \ = 11N
| x| T e i B
| o) 3 Branch Intervals oy | [&

200F0 T E s \ P P a—
I s ok

N N P N o
—~

<
140
<
141
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Sanitary Drainage — Sizing of Drains

IPC TABLE 709.2 (SEE ALSO UPC TABLE 702.1(1))

Fixture drain or trap size Drainage fixture unit
(inches) value
o, 1
1, 9
9 3
9, 4
3 5
4 6

* Most fixtures are identified in IPC Table 709.1, at times you may find
a fixture or an appliance that may not be specifically identified in
the table.

+ IPC Table 709.2 or UPC Table 702.1(1) can be used to assign
drainage fixture units based on the fixture drain or trap size.

+ Code recognizes 1 gallon per minute (gpm) being equal to two
drainage fixture units.
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Sanitary Drainage — Joints and Connections
= Proper drainage pattern fittings
are necessary for: Change in direction
. . Type of fitting. T T
= Proper directional flow of pattern Horizontal to Vertical to Horizontal to
wastes vertical horizontal horizontal
= Reducing possibility of AT - x .
blockages Eighth bend X X X
= Maintaining airflow in Sixth bend X x x
drainage system Quarter bend X x x
= Effectively using drain rodding Short sweep x X x
equipment Long sweep X x X
Sanitary tee S — —
Wye X X X
Elm il x * X

Sanitary Drainage — Joints and Connections

= Do not compare the radius of a . . : Horzonal o horzontal
orizontal to vertica or vertial to horizontal
90° bend for one type of material change in direction change in direction

to another. ;
Prohibited

= A good rule of thumb is to
consider the radius of joining two
eighth bends (45°) of material to
be equivalent to a long sweep of
the same material.

Sanitary tee

Combingtion WYE WyE

144

48



Sanitary Drainage — Joints and Connections

Double sanitary tee fittings cannot be used to connect back-to-back water
closets and fixtures, or appliances with pump discharge, except for back-to-
back water closets where the horizontal developed length between the water
closet and the connection to the double sanitary tee is 18 inches or more.

|

\— DOUBLE TEEWYE
(OR DOUBLE COMBINATION

FITTING) PERVITTED

2/26/2024
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Part Ill - Drain, Waste and Vent

1. T F Testing plastic pipe, tubing and fittings with air pressure is
required for DWV systems.

False
IPC prohibits testing plastic pipe, tubing
and fittings with air pressure due to the risk of injury due to
pipe bursting and shattering.

146

Part Ill - Drain, Waste and Vent

2. T F Agood rule of thumb is to consider the radius of joining
two eighth bends (45°) of material to be equivalent to a
long sweep of the same material.

( True

147
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Part Ill — Drain, Waste and Vent

3. How many pipe diameters must horizontal branches connect
downstream of the base of a stack at a minimum?
A. 1 pipe diameter
B. 5 pipe diameters
C. 10 pipe diameters

N

C. 10 pipe diameters
IPC prohibits the connection of branches and fixture
drains within 10 pipe diameters downstream
of a drainage stack due to hydraulic jump.

2/26/2024
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VENTING - Definitions

= BRANCH VENT. A vent connecting one or more individual vents with a
vent stack or stack vent.

= CIRCUIT VENT. A vent that connects to a horizontal drainage branch and vents
two traps to not more than eight traps or trapped fixtures connected into a
battery.

= COMMON VENT. A vent connecting at the junction of two fixture drains or to
a fixture branch and serving as a vent for both fixtures.

= INDIVIDUAL VENT. A pipe installed to vent a fixture trap and that connects
with the vent system above the fixture served or terminates in the open air.

= RELIEF VENT. A vent whose primary function is to provide circulation of air
between drainage and vent systems.

= YOKE VENT. A pipe connecting upward from a soil or waste stack to a vent
stack for the purpose of preventing pressure changes in the stacks.

149

Venting — General Requirements

* Venting provisions are

Size of trap Slope. Distance from trap.
designed to provide sufficient i) eiptiret) o]
air to offset pressure % " 6
differentials that can affect - .
the water seal of fixture traps. 4 n 16
* Number of venting methods i
that can be used to meet this 4™ Minimum 4 In. (two pipe diameters) |
need. _Vent
* No matter which venting bl Sanitary tee oo
method is utilized, of major L 2. fixtura drain Water seal
importance is to maintain the =2in— } (t=p eeal)
I in.to4in.

proper distance and slope of
the fixture drain from the trap
to its vent in accordance with

IPC Table 909.1. Trap weir below top of vent opening
no more than one pipe diameter

150
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Venting — General Requirements

* An exception to this is for

Size of trap Siope Distance from trap.
self-siphoning fixtures, such 5 “":;f” Cchi ":""“" “‘5‘"
as water closets, in which W B 6
case the distance is not : % -
limited. 4 % 16

« The vent system is to be i
tested i the same maner ——
as the drainage system as Vent
part of testing the DWV ;‘;Zrﬁ;‘;‘*“‘ Sanitary tee 5
installation in its entirety or B 2in. fixture drain b Water seal
in sections. Vents for a =2in— i t=pesal)
chemical waste system must ~—"ain. per ft siope 7F 2o
be separate from the

sanitary venting system — do
not connect the two systems.

{
“Trap weir below top of vent opening
no more than one pipe diameter

Venting — Vent Connections and Grades

" o oo dein s |

T

Floo levelrm of avatory

]
wﬁ

—  Flood level fim of wate closet

Venting — Vent Termination

= Through the roof (most common).
= Through the side wall of a structure.

Sl o

Mt 10 2

Groung
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Venting - Sizing of Vents

Individual Vents, Branch Vents,
Circuit Vents, Relief Vents
= Must be at least half
the diameter of the drain
served but not less than 1%
inch.
= Cannot exceed a developed
length of 40 feet.

2/26/2024

Venting - Sizing of Vents

Common Branch Vents
= Connects two or more branch vents together.

= Sized based on the size of the common horizontal drainage branch required
to serve the total drainage fixture unit load being vented.

Venting — Sizing of Vents

Stack Vents and Vent Stacks
= Sized based on the developed length and the total drainage fixture units
connected.
= Vent stacks are required for drainage stacks that have five or more branch
intervals.

« Stack vent — The extension of a soil or waste stack above the highest
horizontal drain connected to the stack.

* Vent stack — A vertical vent pipe installed primarily for the purpose of
providing circulation of air to and from any part of the drainage system.
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Venting - Sizing of Vents

Vent Header
= Stack vents and vent stacks connected together into a common vent at the
top of the stacks and extended to the vent termination.
= Sized by applying the drainage fixture unit load of all stacks and calculating
the developed length from the intersection at the base of the farthest stack
to the vent termination.

* Vent header - A pipe connecting at the top of a stack and extending to the
open air at one point.

2/26/2024

Venting — Relief Vents in Multiple-Story Buildings

Relief Vents

= Required for drainage
stacks serving more than

10 branch intervals.

L]

= Must be same size as the
drainage stack to which it
connects.

* Relief vent — A vent whose
primary function is to

provide circulation of air
between drainage and vent
systems.

Venting — Vents for Horizontal Stack Offsets

Yoke Vents Vent Stack Drain Stack

= Horizontal offsets in drainage stacks must
be vented where there are 5 or more
branch intervals above offset.

= Both upper and lower section of offset must
be vented.

= Must be vertical and same size as required
vent stack.

* Yoke vent — A pipe connecting upward from
a soil or waste stack to a vent stack for the
purpose of preventing pressure changes in
the stacks.
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= Limited to sinks and
lavatories, which can
include a residential
kitchen sink with a
connection for a
dishwasher and a food
waste disposer.

Vent shall rise vertically
to above sink drain outlet
and return down vertically
to connect with either
horizontal drain branch or
vertical portion of fixture
drain.

‘
£
Cleanout

for vent

Venting — Venting of Island Fixtures

Vent rise above bottom
of fixture

Flood-level fim

\
Bottom of fixture

Low point of vent connects
to drain downstream of
fixture drain

extending to the outdoors.

(IPC Section 918)

= Must be installed in locations that allow air to enter.

Venting — Air Admittance Valves

= Used to terminate individual vents, branch vents and circuit vents.
= Plumbing systems using AAVs must have at least one vent stack or stack vent

161

Pipe size
(inches)
i

9
hto3

Laundry Tray

Gleanout

Bathtub

1PC Section 406.2 requires the
clothos washer drain to connoct

0.8 minimum 3 branch

Maximum discharge from upper
fixture drain (dfu)
1

4
6

Venting Methods — Common Vent

= Common ventingis justa
simple method of allowing
an individual vent to serve
as the vent for two fixtures.
The two fixtures must be
located on the same floor
level and can be connected
to the drain and vent at the
same level or at different
levels.

When connected at
different levels, the size of
the pipe between the two
fixture drain connections
shall be sized per IPC Table
911.3.

162
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Venting Methods — Horizontal Wet Venting

Wet venting can serve any
combination of fixtures within
two bathroom groups and can be
used in either a vertical or
horizontal configuration.

Fixtures that are not part of a
bathroom group must connect
downstream of the wet vent.

In both the horizontal and
vertical configuration, the wet
vent begins at the connection of
the dry vent serving the most
upstream fixture drain and
continues downstream to the
farthest fixture drain being
served by the wet vent.

2/26/2024

Venting Methods — Vertical Wet Venting

« Wet vented portion of the
system serves as the vent
for the fixture traps, the
fixture drains shall not
exceed the maximum
distance allowed per IPC
Table 909.1, and the trap m‘f\ _—

cannot be located above

the wet vent unless it is [ses pariPG T artal /‘)
s 2 cormon vert
separately vented. / Lavatory

« Dry vent can be the vent Lavatory
serving any fixture within [Size per IPC Table 9123 / ‘ |
the group except =2t L viter closet Sidoinitsanary oo
an emergency floor drain. e r——rr— N
+ Both vertical and horizontal vt i o i vy vod
wet vents shall be sized in : .
accordance with IPC Table s
9123.
. . .
Venting Methods — Circuit Vent
« Circuit venting is a method of horizontal wet venting that is not limited
to bathroom group fixtures.
« The horizontal circuit vented section can serve as the vent for up to 8
fixture drains.
* Since the horizontal circuit vented
section serves as the vent for the
fixture drains and fixture traps, rsmatves
each fixture drain being served by Creuitvent —]
the circuit vent must not exceed SR
the maximum distance allowed Ll e

per IPC Table 909.1, and the trap
cannot be located above the

horizontal circuit vented branch
unless it is separately trapped.

Girut vented section
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Venting Methods - Circuit Vent

« Circuit vented sections can be connected in series.

* Each circuit vented horizontal section must be sized for its entirety based on the total
drainage fixture unit loading at the most downstream point of the circuit vent.

* Includes not only
the fixtures drains
and traps beings
served by that
circuit vent, but
also the drainage  sees
fixture units of s e
other fixtures and
branches
connected within
or upstream of the

/ Branchvent __

P 4

Gt vened branch

2/26/2024

circuit vent.

v totling 17 df, s & T
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Venting Methods - Circuit Vent

* Where circuit vented horizontal
branches connect to a drainage stack, a
relief vent is required where:

1. Four or more water closets are
connected to the horizontal branch. o et

2. The drain stack serves fixtures from
one or more upper floors.

* The relief vent must connect to the

horizontal drain between its connection

to the drainage stack and after the most
downstream fixture drain of the
horizontal circuit vented section.

* The relief vent may also serve as the

vent for one or more fixtures located on

the same floor level, but not more than

4 drainage fixture units total

2w and 2 smergeny e e
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Venting Methods — Combination Waste and Vent

* Combination waste and vent system — A specially designed system of waste piping
embodying the horizontal wet venting of one or more sinks, lavatories, drinking fountains or
floor drains by means of a common waste and vent pipe adequately sized to provide free
movement of air above the flow line of the drain.

= A horizontal wet vent system best suited for large facilities, such as a grocery store.
= Can only serve floor drains, sinks, lavatories and drinking fountains.
= Can now receive the discharge of a food waste disposer, but not a clinical sink.

Maximum number of drainage fixture units (dfu)

Diameter pipe  C: ing to a hori: C ing to a building
(inches) branch or stack drain or building subdrain

2 3 4

9/ 6 96

3 12 3

4 20 50

168
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Venting Methods — Waste Stack Venting

Waste stack venting is basically a
vertical wet vent where the
oversized drainage stack also
X Offsets allowed on

serves as the vent for the fixture ok at east 5°
drains. above flood rim of

y . . fiture
Neither vertical nor horizontal §
offsets are allowed in the stack w

Stack vent o be same
diameter as the stack

between the lowest fixture drain
connection and the highest
fixture drain connection.

The drainage stack cannot serve

—u
water closets or urinals. Nogmetrdigned U
[ u
—

e
v
e

No offsets allowed

9 9958 -
J JJ 1]

In this application, each fixture

drain must connect separately to U]
the drainage stack while
maintaining the allowed distance
from the vent to the trap.

S E3

Wasle stack vent of Kitchen sinks

Venting Methods — Waste Stack Venting

« Waste stack venting is basically a Maximum number of drainage fixture units (dfu)
verticalwetventwhereby the oo Touldichageinecnebanch | Touldachrse
oversized drainage stack also serves l 1 o
as the vent for the fixture drains. ) o 7

« Neither vertical nor horizontal 8

p lowed in th " 9, No limit 8
offsets are allowed in the stac 5 Nt o

betweer'\ the lowest fixtu re dvrain 4 No limit 50
connection and the highest fixture 5 No limit 75
6

drain connection.

* The drainage stack cannot serve
water closets or urinals. In this * The size of the drainage stack shall be in accordance
application, each fixture drain must with IPC Table 913.4 for its entire length.
connect separately to the drainage
stack while maintaining the allowed
distance from the vent (in this case,
the oversized drainage stack) to the
trap, as required in IPC Section 909.

No limit 100

Venting Methods — Single Stack Venting

* Single stack vent system is an oversized E
drainage stack that serves as both a drain

and a vent for the fixtures connecting to

it, except that the horizontal branches )
connecting to the stack are also oversized
and limited as to their length in order to
serve as the vent for water closets and sl
urinals. S I
Drainage stack shall be equipped with a L,
stack vent of the same size as the
drainage stack. The drainage stack is
treated as a typical drainage stack in that
offsets are allowed, provided they are Plan View
installed in accordance with IPC Sections (—

710.1.1 and 710.1.2, and vented as Shower  Urinal ; =
WaterClosets

required in IPC Sections 907 and 908.

Water Closets

T T
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Venting Methods — Single Stack Venting

« Single stack vent system is an
Masimum connected drainage fixture units (dfu)

oversized drainage stack that Stacks 75 feet | Stacks 160 feet
] Stacksize | Stacksfess than 75 to less than 160 | and greater in
serves as both a drain and a vent (inches) | feetinheight feetin height height
for the fixtures connecting to it, : 2 » .
except that the horizontal 5 & %5 )
6 1.015 480 25

branches connecting to the stack
are also oversized and limited as
to their length in order to serve
as the vent for water closets and
urinals.

* The drainage stack must be sized
for its entire length based on the
drainage fixture unit load as
determined in IPC Table 917.2.

Part Ill - Drain, Waste and Vent

4. T F Fixtures that are not part of the bathroom group can
connect to the wet vented drain.

False
Only bathroom group fixtures can connect to
the wet vented drain. Other fixtures must connect
downstream of the wet vent section.

Part Ill - Drain, Waste and Vent

5. Which venting method connects one or more individual vents
with a vent stack or stack vent?

A. Individual Vent D. Relief Vent
B. Branch Vent E. Yoke Vent
C. Circuit Vent F. Common Vent

~
J

B
Branch Vent
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Part Ill — Drain, Waste and Vent

6. Which venting method provides air circulation between drainage
and vent systems?

A. Individual Vent D. Relief Vent
B. Branch Vent E. Yoke Vent
C. Circuit Vent F. Common Vent
P
D
Relief Vent

2/26/2024

Part Ill - Drain, Waste and Vent

7. Which venting method allows an individual vent to serve as the
vent for two fixtures?

A. Individual Vent D. Relief Vent
B. Branch Vent E. Yoke Vent
C. Circuit Vent F. Common Vent

F
Common Vent

Part Ill - Drain, Waste and Vent

8. Which venting method connects to a horizontal drainage branch
and serves up to 8 drains?

A. Individual Vent D. Relief Vent
B. Branch Vent E. Yoke Vent
C. Circuit Vent F. Common Vent
Ve D
©
Circuit Vent
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Part Ill — Drain, Waste and Vent

9. Which venting method connects the pipe upwards from a waste
stack to a vent stack to prevent pressure changes?

A. Individual Vent D. Relief Vent
B. Branch Vent E. Yoke Vent
C. Circuit Vent F. Common Vent
E
Yoke Vent
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Storm Drainage — Definitions

* Rainwater — Water from natural precipitation.

« Storm water — Natural precipitation, including snowmelt, that has contacted a
surface at or below grade.

« Conductor — A pipe inside the building that conveys storm water from the
roof to a storm or combined building drain.

Storm Drainage — Design Requirements

« Rainwater from roofs must be discharged to an approved location.

* Includes storm water from other paved areas on the property. For one- and two-
family dwellings, an approved location could be to flat areas, such as the lawn or
street, provided that the drainage flows away from the building.

* Each local jurisdiction will likely dictate what is an approved location.

STORM
DRAINAGE I STORM DRAINAGE SHALL NOT CONNECT TO
THE SANITARY DRAINAGE INSIDE OF THE

FROM ROOF\ @ STRUCTURE WHEN THE PROPERTY IS

SERVED BY A COMBINATION
\ COMBINED ~ SANITARY

SANITARY/STORM SEWER.
SANITARY/STORM DRAINAGE
SEWER
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Storm Drainage — Design Requirements

+ Sanitary and storm systems within the structure shall remain separate until outside of the structure,
allowing for future separation without major renovation of the systems within the structure.

* Conductors within the structure cannot serve as a drain or vent for the sanitary system, nor can a drain
or vent pipe of the sanitary system be used to convey rainwater.

* Storm sewer systems may become overloaded due to heavy rainfall amounts, more likely with combined
sanitary and storm systems.

+ IPC requires the installation
of a backwater valve to

TORM
protect the structure from sT0 T STORM DRAINAGE SHALL NOT CONNECT
such backflow in the storm  DRAINAGE TO THE SANITARY DRAINAGE INSIDE OF
system. FROM ROOF @ ‘THE STRUCTURE WHEN THE PROPERTY IS
« Traps are required for the SERVED BY A COMBINATION
1 SANITARY/STORM SEWER.
conductors and leaders to
revent sanitary sewer ‘
zasses from enrt::ring the COMBINED ‘ P SANITARY
SANITARY/STORM DRAINAGE

structure. SEWER
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Roof Drain - Definition

= Roof drain — A drain installed to receive water collecting on the
surface of a roof and to discharge such water into a leader or a
conductor.

182

Roof Drains — Materials

* Storm drain piping Material Above ground Below ground
materials within a ABS X X
structure are the same as Ve X X
the material requirements PE X
for the drain, waste and X
vent system as identified Cestion &
in IPC Tables 702.1 and Stainless Steel 304 X
702.2. Stainless Steel 3161 X X

« Approved fittings would
also be those approved * Once outside of the structure and underground, building storm
for the type of material sewer pipe may be of materials identified in IPC Table 1102.4.
used in accordance with  * Fittings used to connect the pipe must be those approved for the
IPC Table 1102.7. type of material, also identified in IPC Table 1102.7.

* Roof drains must conform to ASME A112.6.4 or ASME A112.3.1 as
applicable to the type of piping material being used. These will
also be provided with a dome or grate strainer to prevent leaves
and debris from entering the storm drainage system.
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Roof Drains — Installation

= Same installation requirements for
the sanitary system apply also to Change in direction
the storm drainage system, suchas | Typeoffitting  Horizontalto  Verticalto  Horizontal to
4 pattem horizontal

s vertical horizontal
the appropriate fittings necessary Siiteenth Bend X X I X
for changes in direction, Eighth bend X X | X
connecting in such a manner as to Sixth bend X X | X
prevent obstructions or ledges, not Quarter bend X x | x
decreasing the size of the drain in Blousieen it L | &
the direction of flow and providing LS‘;:‘?;WT:: : s 1 X
cleanouts for proper maintenance \r/y'z X X I X
of the piping system. Comoination wye % " ‘ x

Note that cleanouts are not and eighth bend
required for subsurface drainage
systems, such as foundation drains

Roof Drains — Definitions

« conductor — A pipe inside the building that conveys storm water
from the roof to a storm or combined building drain.

*leader — An exterior drainage pipe for conveying storm water from
roof or gutter drains to an approved means of disposal.

Roof Drains — Design and Sizing

Where a vertical wall diverts rainwater to
the roof, one half of the wall area shall
be added to the projected roof area
when calculating storm drain piping

* Typically, there are three methods used for directing
rainwater from the roof to a proper point of discharge:
1. roof drains
2.Scuppers
3. Gutters

* International Building Code addresses the proper
design and structural requirements for roofs,
including any ponding or storage of rainwater
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Roof Drains — Design and Sizing

Capacity (gpm)
Pipe size Slope of horizontal drain
(inches) | Vertial -y inch per | v, inch per | 1, Inchper | Y, inch per
foot foot foot foot

[] % 15 2 3| 44
3 a7 £ 55 % | m
4 180 81 115 16 | @1

The rainfall rate falling on a roof surface shall be convertedto a
gallon per minute flow rate as follows-

GPM =R xAx0.0104

where:

R = Rainfall intensity in inches per hour.

A = Roof area in square feet.

New in 2021 IPC, is Section 1106.2.1- Rainfall rate conversion method.

2/26/2024
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Roof Drains — Design and Sizing

« conductor— A pipe
inside the building that
conveys storm water
from the roof toa Primary Seupper
storm or combined
building drain.

* leader — An exterior
drainage pipe for
conveying storm water

drains to an approved
means of disposal.
* Leaders will be sized as
shown in IPC Table
1106.3. The quantey,

(gpm).

The vertical Ieader is 1o be sized in
from roof or gutter accordance with IPC Table 1106.3 based on
the designed fiow rate in Gallons per minute.

thand ove

ver, the mi
han the crcamisrence ot roof drain 31164 for e same roof ares

Roof Drains — Design and Sizing

IPC Table 1106.3

Size of leader Capacity

(inches) ‘ (gpm)
2 | 30
92x9Q 30
1, x 9, 30
91, 54
91/, % 9V, 54
3 92
9x4 92
9/,x 3 9%
4 192

<
188
<
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Roof Drains — Design and Sizing

Scupper openings Horizontal gulters o be

sized in accordance
cannotbe less than 4 sizedh occoriance

inches in height and Roof
must have a width \

that is equal to or
greater than the /
circumference of a o

- ownspout (vertical
roof drain sized for the  leaden) s to be sized

in accordance with

same area. IPC Table 1106.3.
Exterior horizontal
gutters are sized in ——

2/26/2024

accordance with IPC approved location
Table 1106.6, and the
leaders, often referred
to as downspouts, will
be sized as indicated
in IPC Table 1106.3.

190

Roof Drains — Design and Sizing

i@
=]

IPC Table 1106.6

Gutter dimensions® Slope Capacity
(inch per foot) (gpm)

1, x 9, v, %

1, x 9, i, 40

4 Y, 39

9/,x3 v, 55
9/,x3 7 87

5 , 74

4x91, 7 106

191

Important to provide some method of emergency drainage should the primary roof drainage be

blocked that serves a roof area surrounded by parapet walls.

Can be accomplished by adding a secondary roof drain or scupper to prevent the ponding of water
beyond what the roof is designed to handle. Typically, this will be a limit of 2 inches of ponding water.

Sizing of the secondary system, including
horizontal drains, conductors, leaders and
scuppers, will be the same as required for
the primary roof drain system.

Secondary drainage method must be
separate from the primary drains, and the
point of discharge needs to be observable, B crseconiay
thus indicating to occupants that the where observable
primary roof drain is blocked. AN

o storm sewer

Roof Drains — Design and Sizing

[~ Secondary
Roof Dran

Sized in accordance
Wit IPC Table 1062

Roof Drain
7N

primary
Roof Drain
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Roof Drains — Design and Sizing

Roof Drain

[P e T A\ s

- __— Scupper
sary drain) {secondary drain)

——Primary Roof Drain|

Size in accordance
with wc‘ Table 11062

"Tostorm sewer

193

Roof Drains — Testing

= Required for the roof drain system within the structure.

= Not required for storm drainage outside of the structure.
= Standing water test.
= Minimum 5 psi air test (except for PVC pipe).

194

Roof Drains — Siphonic Roof Drain Systems

= Well suited for large open-area buildings, such as major home
stores and warehouses, where the design calls for a reduced
number of interior support walls or columns.

= Especially suited for geographical regions subject to storms
producing extreme hourly rainfall amounts.

195
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* The IBC and IRC dictate when subsoil
drainage is required and Includes
foundation/footing drains.

* These codes also outline this location of
drain pipe, depth of the pipe in relation to
foundation footing, as well as the type
and extent of gravel, rock and membrane
material required for the installation of
the subsoil drainage system.

+ IPC addresses the pipe and fitting
installation.

* Subsoil drains shall not be less than 4
inches in diameter.

* Type of pipe acceptable for subsoil
drains is identified in IPC Table
1102.5, and the fittings used must be
approved for the type of piping
material selected in accordance with
IPC Table 1102.7.

Subsoil (Foundation/Footing) Drains

Basement

i

Optional keyviay
Washed gravel N
base and cover
Perforated pipo
drain

Gontinuous fiter membrane.
(sock’) over perforated pipe

2/26/2024

Part Ill - Drain, Waste and Vent

10. What are the three methods for directing rainwater from the
roof to a proper point of discharge?

1. Roof Drains
2. Scuppers
3. Gutters

structure.

Part Ill - Drain, Waste and Vent

11.T F Testing is not required for storm drainage outside of the

N

~

True

Testing is required for the roof drain system within
the structure. It is not required for storm drainage outside
of the structure.

198
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Part Ill — Drain, Waste and Vent

12. What type of roof drain system is well suited for large open-area
buildings, such as major home stores and warehouses?

Siphonic roof drain systems

199

Part Ill — Drain, Waste and Vent

Discuss the following questions:
= Why are proper drainage pattern fittings important?
= What type of venting system is considered by many in the

plumbing industry to be one of the best designs for plumbing
systems?

200

Water Distribution
Part IV
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Water Piping — General Requirements

= Potable water is to be provided to
residential and nonresidential
structures equipped with plumbing
fixtures used for human occupancy or
habitation.

= The authority having
jurisdiction, often the local health
department, determines the water
quality.

* potable water — Water free from impurities present in amounts sufficient
to cause disease or harmful physiological effects and conforming to the
bacteriological and chemical quality requirements of the Public Health
Service Drinking Water Standards or the regulations of the public health
authority having jurisdiction.

2/26/2024

Water Piping — Definitions

« water distribution pipe — A pipe within the structure or on the
premises that conveys water from the water service pipe, or from
the meter when the meter is at the structure, to the points of
utilization.

*water service pipe — The pipe from the water main or other source
of potable water supply, or from the meter when the meter is at
the public right of way.

« water supply system — The water service pipe, water distribution
pipes, and the necessary connecting pipes, fittings, control valves
and all appurtenances in or adjacent to the structure or premises.

203

Water Piping — Materials

= Must conform to NSF 61 and contain less than 8% lead content.

= For drinking or culinary purposes, must comply with NSF 372 and
have a weighted average lead content of 0.25% or less.

204
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Water Piping — Materials

IPC Table 605.3

PEX pipe and tubing

PE plastic tubing

Stainless steel pipe (type 304/304L) and

|CType 316/316L)

|
[Py plasic pipe

Material

Ductile ron water pipe

Standard
ASTM FB76; AWWA C904; CSA B137.5
AWWA CT51/A21 51; AWWA C115/A21.15
ASTM D2737; AWWA C901; CSA B137.1
ASTMA312; ASTM AT78
/ASTM D1785; ASTM D2941; ASTM D2672; CSA
B137.3

New in 2021 IPC, is Section 609.2.1- Tracer wire for nonmetallic piping.

An insulated tracer wire listed for the purpose or other approved conductor
Shall be installed adjacent to underground nonmetallic piping serving as

a water service for a hospital. Access shall be provided to the tracer wire

or the tracer wire shall terminate above ground at each end of the
Nonmetallic piping. The tracer wire size shall be not less than 18 AWG
and the wire insulation type shall be suitable for direct burial.

2/26/2024

cve

PEX plastic tubing
PEX-AL-PEX pipe

(Type 316/3161)

Material

PP plastic pipe or tubing

Water Piping — Materials

IPC Table 605.4

Standard
/ASTM D2846; ASTM F441; ASTM F442 CSA
B137.6

(Copper tubing (Types K, WK, L, WL, Mor  |ASTM B75; ASTM BB8; ASTM B251; ASTM
WM

/ASTM FB76; CSA B137.5
/ASTM F1981; ASTM F2969; CSA B137.10
/ASTM F2389; CSA B137.11

|Stainless steel pipe (Type 304/304)and  |ASTM A312; ASTMAT78
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Material
PEX plastic tubing

|
[

pve plastic
|

cPvC plastic

PP plastic pipe or tubing

IMetal (orass) insert fittings for PEX-AL-PEX.
[copper

[Stairless steel pipe (Type 304/304L) and (Type 316/316L)

Water Piping — Materials

IPC Table 605.5

Standard
ASSE 1061; ASTM FB77; ASTM FIB07; ASTM F1960; ASTM
F2080; ASTM F2098; ASTM FR159; ASTM F2434; ASTM F2735;
(CSAB13LS
JASTM D2609; ASTM D683; ASTM D3261; ASTM F1055; CSA
8137.1

|ASTM A319; ASTM AT78; ASTM F1476; ASTM F1548
IASTM D2464; ASTM DR466; ASTM D2467; CSA B137.2; CSA
B1373

ASSE 1061; ASTM D2B46; ASTM F437; ASTM F438; ASTM
F439; CSABT3T.6

1ASTM F2389; CSA B137.11

|ASTM F1974

JASME B16.15; ASME B16.18; ASME B16.22; ASME B16.26;
JASME B16.51; ASSE 1061; ASTM F1476; ASTM F1548
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Water Piping — Joints and Connections

= Approved adapter or transition fittings are required where
connecting different types of material.

= Where connecting copper or copper-alloy tubing to galvanized
pipe, the joint must be made with a copper-alloy fitting or a
dielectric fitting or dielectric union.

2/26/2024

Water Piping — Testing and Disinfection

= Water Test — Must be obtained from a potable source.

= Pressure test shall not be less than the working pressure of the system
when connected to the property’s water source.

= Duration must be at least 15 minutes.

= Air Test — Not less than 50 psi may be used on piping systems other than
plastic.

= Duration must be at least 15 minutes.

= Test gauge must have increments of 1 psi or less for tests between 50 psi
and 100 psi; and 2 psi or less if test pressure is greater than 100 psi.

Water Piping — Definitions

« quick-closing valve — A valve or faucet that closes automatically when
released manually or that is controlled by a mechanical means for fast-
action closing.

« water-hammer arrestor — A device utilized to absorb the pressure surge
(water hammer) that occurs when water flow is suddenly stopped in a
water supply system.
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Water Piping — Design and Installation

* Where quick-closing valves are
installed, approved water-hammer
arrestors that conform to ASSE 1010
must be installed in order to reduce or
control anticipated water hammer in
the system when the valves close
automatically, and often quite
suddenly.

« Applies to hot water connection to a
dishwasher, and both the hot and cold
water connection to an automatic
clothes washer.

* Water hammer arrestors must be
installed in accordance with the
manufacturer’s installation instructions %
as to the location and connection to
the water system in relation to the
quick-closing valve.

Pressurized air
O-ring sealed piston

Pressurized air

Water

Compression element

Water Piping — Definitions

« access (to) - That which enables a fixture, appliance or equipment to be reached by
ready access or by a means that first requires the removal or movement of a panel, door
or similar obstruction.

« ready access — That which enables a fixture, appliance or equipment to be directly
reached without requiring the removal or movement of any panel, door or similar
obstruction and without the use of a portable ladder, step stool or similar device.

« fixture supply — The water supply pipe connecting a fixture to a branch water supply
pipe or directly to a main water supply pipe.

* water pipe riser — A water supply pipe that extends one full story or more to convey
water to branches or to a group of fixtures.

« full-open valve — A water control or shutoff component in the water supply system
piping that, where adjusted for maximum flow, the flow path through the component’s
closure member is not a restriction in the component’s through-flow area.

Water Piping — Valves

« Code requires valves to be placed at
certain locations for maintenance
purposes. Some locations where
full-open valves are required are:

1. On the water distribution supply
pipe at the entrance to a
structure.

. At the base of every water riser
pipe, except in one- and two-
family residential occupancies
and multiple-family residential
occupancies that are no more
than two stories in height.

. At the entrance of the water
supply pipe to a dwelling unit.

4. On the water supply pipe to the

water heater.

* Full-open valves are required to
have access.

oenting Futoen e on v

et

~

w
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Water Piping — Valves

* Manifold with fixture shutoff valves

« Shutoff valves, such as an angles
top shutoff valve, are required
on the fixture supply to each
fixture or appliance, except for
bathtubs and showers in one-
and two-family residential
occupancies.

* Access shall be provided to all
shutoff valves.

* The shutoff valve for fixtures
and appliances is allowed to be
located at a manifold.

* Shutoff valves must be integral
factory- or field-installed valves,
and they must be provided with
access.

2/26/2024

Water Piping — Sizing

« Size of the water service is determined by the demand load of the fixtures, but in no
case shall the water service be less than 3/4 inch diameter.

* Code also prescribes the minimum gallons per minute (gpm) flow rate and flow
pressure for fixtures in IPC Table 604.3, as well as the maximum flow rate for certain
fixtures in IPC Table 604.4 for the purpose of water conservation.

* Minimum size of the water supply pipe serving the fixture is identified in IPC Table
604.5; this minimum pipe size is the individual fixture branch that terminates with the

fixture shutoff valve.
IPC Table 605.6

Fixture Minimum fiow rate | Maximum flow rate | Minimum flow  Minimum pipe size
pressure

Bathtub (standard size) 4spm ‘ NA 90 psi i
Shower (balanced pressure) 95gom | 253pm@60psi 20 psi T
Lavatory (private) 0.8gpm | 22gpm@ 60 psi 8psi 3
Water closet (tank type) 3gpm | 16sm 20 psi A
Kitchen sink (residential) 175gom | 99gpm @60 psi 8psi I g
Dishwasher (residential) 975gom | A 8psi e
Hose bibb 5gpm | NA 8psi 37

Water Piping — Sizing

216
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Water Piping — Sizing

IPC Appendix E, Table

E103.3(2) is used to determine

IPC Appendix E, Table E103.3(2)

Load values, in ater supply fixture
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Part IV — Water Distribution

1. What percent of lead content in materials for distributing water
other than for drinking or culinary is acceptable?
A. 0.25%
B. 1%
C. 3%
D. 8%

D. 8%
IPC mandates not more than 8 percent lead content in
materials used for the distribution of water other than
for drinking or culinary purposes

220

Part IV — Water Distribution

2. What percent of lead content in materials for supplying drinking
or culinary water is acceptable?
A. 0.25%
B. 1%
C. 3%
D. 8%

A.0.25%
All materials supplying water for drinking or culinary
purposes must have a weighted average lead content of
0.25% or less.

221

Backflow Protection — Identification of Nonpotable Water

= |dentification of nonpotable water components
includes:

= Pipe and tubing to be purple in color.
= Labeling of contents.

= Pictograph indicating
“DO NOT DRINK”.

= The color purple and the pictograph are
readily identified regardless of language
barriers.

Nonpotable water is utiized for
GAUTION: NONPOTABLE WATER. DO NOT DRINK
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Backflow Protection — Definitions

+ potable water — Water free from impurities present in amounts sufficient to cause disease or harmful
physiological effects and conforming to the bacteriological and chemical quality requirements of the
Public Health Service Drinking Water Standards or the regulations of the public health authority
having jurisdiction.

* nonpotable water — Water not safe for drinking, personal or culinary utilization.

« pollution - An impairment of the quality of the potable water to a degree that does not create a
hazard to public health but that does adversely and unreasonably affect the aesthetic qualities of
such potable water for domestic use.

* contamination — An impairment of the quality of the potable water that creates an actual hazard to
the public health through poisoning or the spread of disease by sewage, industrial fluids or waste.

« backflow - Pressure created by any means in the water distribution system, which by being in excess
of the pressure in the water supply mains causes a potential backflow condition.

* backflow connection — Any arrangement whereby backflow is possible.

* cross ion — Any physical ion orar between two otherwise separate piping
systems, one of which contains potable water and the other, either water of unknown or
questionable safety or steam, gas or chemical, whereby there exists the possibility for flow from one
system to the other, with the direction of flow depending on the pressure differential between the
two systems (see “Backflow”).

2/26/2024
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Backflow Protection — General Requirements

* Water service needs to be Edlavg W e Yeawr”
separated from sources of
contamination, such as sewer
lines and septic systems.

* Allowed to be in the same
ditch with the building sewer,
provided that the building
sewer material is approved
for use underground inside of
a structure per IPC Table

These dimensions apply where the building sewer material is not approved
702.2. for use underground inside of a structure as shown in IPC Table 702.2.

* Otherwise, separation is
required as outlined in IPC
Section 603.2.

224

Backflow Protection — General Requirements

IPC Table 608.18.1 addresses minimum
separation distance from areas or uses to
potable ground water sources (wells):

= 25 feet from a septic tank

= 50 feet from drain fields

= 100 feet from a pasture or barnyard
= 25 feet from a farm silo

225
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Backflow Protection — General Requirements

) 1| F A kitchen sink or bathtub faucet with a

= hand-held spray can easily be submerged
below the flood level rim of the sink or tub,
but the attachment will include a diverter

that closes automatically to prevent
backflow

[
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Backflow Protection — Definitions

« backsiphonage — The backflow of potentially contaminated water into the potable
water system as a result of the pressure in the potable water system falling below
atmospheric pressure of the plumbing fixtures, pools, tanks or vats connected to the
potable water distribution piping.

* backpressure, low head — A pressure less than or equal to 4.33 psi (29.88 kPa) or the
pressure exerted by a 10-foot (3048 mm) column of water.

« air gap (water distribution system) — The unobstructed vertical distance through the
free atmosphere between the lowest opening from any pipe or faucet supplying
water to a tank, plumbing fixture or other device and the flood level rim of the
receptacle.

« effective opening — The minimum cross-sectional area at the point of water supply
discharge, measured or expressed in terms of the diameter of a circle or, if the
opening is not circular, the diameter of a circle of equivalent cross-sectional area. For
faucets and similar fittings, the effective opening shall be measured at the smallest
orifice in the fitting body or in the supply piping to the fitting.

* backflow preventer — A backflow prevention assembly, a backflow prevention device
or other means or method to prevent backflow into the potable water supply.

Backflow Protection — Backflow Assemblies, Devices and
Methods

Air Gap

Effective Opening
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Backflow Protection — Backflow Assemblies, Devices and
Methods

FIXTURE MINIMUM AIR GAP

Lavatories and other fixtures with 1inch

effective openings not greater than %

inch in diameter

Sinks, laundry trays and other fixtures 1% inches

with effective openings not greater

than % inch in diameter

Over-rim bath fillers and other fixtures 2 inches

with effective openings not greater

than 1 inch in diameter

Effective openings greater than 1 inch Two times the diameter of the
effective opening
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Backflow Protection — Backflow Assemblies, Devices and
Methods

Backfiow preventer lumbing deces:

T ) ASSE 1002ASHE.
Aisphotpe e gy | sactuphonssecny ATT 1005 512512
Cagess

kion prevnterfor caborated
T macines

owrezard sss 1078

owhezard ASSE 1015, C5A B3

Soes
Bacpresse orbackipnorese
Saes 12T

amosphercies

Dus-ceckcvae-ype backiow preverter | owhazd ASSE 1004, Con B84

Lownead bockpresare et e 110013
fose connection backlow preverter | Highcrlowhazad | worng presaue, bacpresure | ASMEATIZZ13,ASSE
o bacisohomge Szes -

ASeE AT, A

s connection acuum brsker gt oo razeg 011, Con 3643, (oA
6451
oo facer ackiow preveter | i lowazard
peop g oo ez ASsE 1001, c5A B84 1
E .
1| Vecwm ke vl s, > ASMEATIES1, ASSE
st esistn, adomatic g ype | H91exIow hazxd {010, Con s 26
| Other means or methods
Arg 1g10xlowhazd_ socsiphomsge orbocpressue

| e, spptances v patemnces | 1 Crlow zad

Baonetic locp. g clowhazd | Beckiphonsge ory (500 secton 0B 1)

Protection of Potable Water Outlets

= Most public water utility purveyors have cross connection control
requirements that apply to the protection of the public water
system.

= |t is important for the code official
and the public water utility agency
to review local regulations and
procedures in a cooperative
manner for the benefit of
the public they serve.
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Protection of Potable Water Outlets — Hose Connections

Outlets with a hose connection, such as hose bibbs and wall hydrants, must be

by means of an ic-type or pi type vacuum breaker.
Most wall hydrants in today’s market include a permanently attached hose connection
vacuum breaker. This requirement does not apply to water heater and boiler drain
valves or to the water supply connections serving a clothes washer.

2/26/2024

Protection of Potable Water Outlets — Carbonated
Beverage Dispensers

Backflow preventer conforming to ASSE
1022 is required for connections serving
a carbonated beverage dispenser.

Since each dispenser requires the
backflow preventer, the code does not
allow a single backflow preventer to
serve more than one dispenser.

Code is very specific in stating that the
“portion of the backflow preventer
device downstream of the second check
valve of the device and the piping
downstream there-from shall not be
affected by carbon dioxide gas.”

Protection of Potable Water Outlets — Coffee Machines

Gold watet supply

.~ ASSE 1024
or
e ASSE 1022 -
device
Non carbonated Carbonated Carbonated
drink dispenser drink dispenser drink dispenser

PLAN VIEW
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Protection of Potable Water Outlets — Boilers

If the boiler system does not
include the introduction of
conditioning chemicals (low
hazard), the protection can be by
means of a backflow preventer
with an intermediate atmospheric
vent that complies with either
ASSE 1012 or CSA B64.3.

Where chemicals are introduced
(high hazard), the protection must
be by means of an air gap or a
reduced pressure principle
backflow preventer complying
with ASSE 1013, CSA B64.4, or
AWWA C511.

235

Protection of Potable Water Outlets — Heat Exchangers

« If the heat exchanger utilizes a
toxic transfer fluid, it is
deemed a high hazard and
must be a double-wall type
where the intermediate area
is open to the atmosphere,
thus providing an air gap.

INTERMEDIATE AREA
BETWEEN WALLS OPEN
TO ATMOSPHERE

If the transfer fluid is nontoxic
(having a Gosselin Rating of 1)
a single-wall type heat

exchanger can be used and no
further protection is required.

DOUBLE WALL
HEAT EXCHANGER

Protection of Potable Water Outlets — Fire Sprinklers

« If fire sprinkler system contains
chemicals, such as some type of
antifreeze, or if it is connected to a
nonpotable secondary water supply.

« If the system is under continuous
pressure, a reduced pressure principle
backflow prevention assembly or
reduced pressure principle fire
protection backflow prevention
assembly is required due to its being
classified as a high hazard.

« If not under continuous pressure, an air
gap or an atmospheric vacuum breaker
conforming to ASSE 1001 or CSA
B64.1.1 may be used.

2/26/2024
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Protection of Potable Water Outlets — Lawn Irrigation
Systems

« An atmospheric vacuum breaker, a
pressure vacuum breaker assembly or a
reduced pressure principle backflow
prevention assembly may be used for
protection.

* For systems where chemicals are
introduced, the method of protection
shall be by means of a reduced pressure
principle backflow prevention assembly.

* Residential lawn irrigation systems are
often purchased and installed on existing
properties and without the benefit of
review or inspection by the local
jurisdiction.
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Protection of Potable Water Outlets — Chemical
Dispensers

* Code lists a number of approved methods and
devices for backflow protection since there are
many different types of chemical dispensing
equipment on the market. Such as the chemical
(soap) dispensers often used in commercial
kitchens and for janitorial uses at service (mop)
sinks.

* One of the most common means of protection is
by an air gap.

« Air gap may be in the form of an air gap
complying with ASME A112.1.2 or an air gap
fitting complying with ASME A112.1.3.

* Code states that products listed to either of those
standards are considered code compliant.

* A chemical dispenser that complies with ASSE
1055 is also code compliant for the required
backflow protection

Required Test and Inspection of Backflow Preventers

= Testing is required for:

= Backflow preventers with test cocks.

= Hose connection backflow preventers.

= Backflow prevention assemblies and air gaps.
= Testing is required:

= At time of installation.

= When repairs are made.

= When assembly is relocated.

= At least annually.
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Part IV — Water Distribution

3. Which color is used to identify nonpotable water lines and

outlets?

A. Red

B. Yellow
C. Green
D. Purple

hY
D. Purple
All nonpotable piping is to be identified
with the color purple.

2/26/2024
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Part IV — Water Distribution

4. What is the minimum distance from septic tanks to potable
ground water sources?
A. 25feet
B. 50 feet
C. 75 feet
D. 100 feet

A. 25 feet
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Part IV — Water Distribution

5. What is the minimum distance from pastures or barnyards to
potable ground water sources?
A. 25 feet
B. 50 feet
C. 75 feet
D. 100 feet

D. 100 feet
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Water Reuse — General Provisions

Three types of nonpotable water systems:

1. On-site nonpotable water reuse systems.

2. Nonpotable rainwater collection and distribution systems.

3. Reclaimed water systems.

Water Reuse Systems- Definitions

* Alternate on-site nonpotable water — Nonpotable water from other than
public utilities, on-site surface sources and subsurface natural freshwater
sources. Examples of such water are graywater, on-site reclaimed water,
collected rainwater, captured condensate and rejected water from reverse
0smosis systems.

* On-site nonpotable water reuse system — A water system for the
collection, treatment, storage, distribution and reuse of nonpotable water
generated on-site, including but not limited to a graywater system. This
definition does not include a rainwater harvesting system.

« Rainwater — Water from natural precipitation.

« Reclaimed water — Nonpotable water that has been derived from the
treatment of waste water by a facility or system licensed or permitted to
produce water meeting the jurisdiction’s water requirements for its
intended uses. Also known as “recycled water.”

245

On-site Nonpotable Water Reuse Systems

* On-site nonpotable water reuse
systems collect waste water from
bathing and laundry drainage, often
referred to as light graywater.
Discharge from water closets, kitchen
sinks, dishwashers, water softeners or
reverse osmosis units is prohibited.
Always check with the local authority
to determine if such systems are - T— Shower
allowed or if there are additional S

regulations that apply to graywater
reuse, such as local health codes.

Graywater from lavatory and shower| ] _|J

| L To Sewer

Grayw
and Tr

orage
nt

Nonpotable water feed to wiater closet
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Nonpotable Rainwater Collection and Distribution
Systems

* Nonpotable rainwater collection and
distribution systems are becoming
more common with water
conservation measures.

Important to verify what local
regulations may apply to these
systems.

Nonpotable rainwater
feed towater closet

Rainwater storage tank

2/26/2024
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Nonpotable Rainwater Collection and Distribution
Systems

248

Water Quality and Treatment

Graywater reuse:

= Cannot be stored untreated in excess
of 24 hours.

= When used for flushing water closets
and urinals, it must be treated by
means of an on-site treatment system
that complies with NSF 350.

= Untreated graywater may be
discharged to a subsurface landscape
irrigation system in accordance with
IPC Chapter 14.

249

83



250

251

252

Protection of Potable Water

= International Code Council® (ICC*) and
Canadian Standards Association (CSA)
formed a joint standards
committee.

= Developed CSA B805-18/ICC 805-2018
Rainwater Harvesting Systems, an ANSI
standard for rainwater and storm
water catchment, storage, treatment
and distribution.

= Includes provisions for treating
rainwater for potable use.

2/26/2024

Protection of the Water Reuse System

= Storage tanks located above ground must be of UV-resistant
material or protected by sun barriers or from direct exposure to
sunlight.

= Must be protected from
freezing conditions and
screening of necessary
openings to prevent
the entrance of insects
and vermin.

) =

System Abandonment

= Storage tank must be:
= Secured from accidental access by sealing or locking all inlets.
= Filled with sand or an equivalent material.
= Fixtures and outlets supplied with nonpotable water and now
intended to be supplied with potable water:
= Distribution piping must be replaced with new piping approved
for potable use.
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Part IV — Water Distribution

6. T F Graywater reuse can be stored untreated in excess of 24
hours.

False
Graywater shall not be stored for more than 24 hours.

2/26/2024
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Part IV — Water Distribution

7. T F When a system is no longer in use and is not intended to
be used again, the storage tank can be filled with sand or
equivalent material.

True
This may be the best option in protecting from
any possible collapse of the tank in the ground.
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Part IV — Water Distribution

Discuss the following questions:

= What are the differences in prescriptive design versus performance
design in sizing the water supply and distribution system?

= What types of fixtures, appliances, equipment, systems and uses that
require some level of backflow protection? Why is this important?

= How does the CSA B805-18/ICC 805-2018 Rainwater Harvesting
Systems standard help jurisdictions meet challenges of water
conservation and safety in collecting rainwater and storm water?
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Gas Piping and Appliances
PartV

2/26/2024

Fuel Gas — Definitions

« appliance - Any apparatus or device that utilizes a fuel or a raw material as a fuel to produce
light, heat, power, refrigeration or air conditioning. Also, an apparatus that compresses fuel
gases.

* combustion air — Air necessary for complete combustion of a fuel, including theoretical air
and excess air.

« direct-vent appliances — Appliances that are constructed and installed so that all air for
combustion is derived directly from the outdoor atmosphere and all flue gases are discharged
directly to the outdoor atmosphere.

« ignition source — A flame, spark or hot surface capable of igniting flammable vapors or fumes.
Such sources include appliance burners, burner ignitors and electrical switching devices.

* vent— A pipe or other conduit composed of factory-made components, containing a
passageway for conveying combustion products and air to the atmosphere, listed and labeled
for use with a specific type or class of appliance.

* venting system — A continuous open passageway from the flue collar or draft hood of an
appliance to the outdoor atmosphere for the purpose of removing flue or vent gases. A
venting system is usually composed of a vent or a chimney and vent connector, if used,
assembled to form the open passageway.

Fuel Gas — Appliances

= Listing and labeling of appliances by Sy Mantendy
qualified nationally recognized third- ?M;’&?:L.,, Lt )
party agencies gives assurance that an FORCED AIR FURNACE

Forindoorinstataon in bulding constrcled on e

appliance, when installed in accordance
with the manufacturer’s instructions, will || Ve

Equppedor

function satisfactorily for the intended T o

purpose and will operate safely. et Gy m
fnwe St ot W

Forcagar Magimum el
s, 115 Vol 0 . 1 PR ot ot
Minmum earance to comust matar)

Saes Tin. T 3.
Back1in. Fon_Tin,

Temp e from
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Appliance Installation and Location — Clearances

= Appliance listing and manufacturer’s
installation instructions generally determine
minimum clearance to combustibles and
minimum air clearance around the appliance
for proper operation.

Appliance Installation and Location — Location Limitations

Mmf}mﬁ@ * Gas clothes dryer in a toilet room

Non-direct ven, gas ired
fumace, boler or water heater

min100 sq. in. free area

Satclosing solid door
Wi weathersirpping

‘ Transfer grille

Appliance Installation and Location — Location Limitations

= The IFGC requires any ignition
source of an appliance installed
in a garage to be at least 18 T l’
i
H

inches above the floor unless
the appliance is listed as
flammable-vapor-ignition

resistant. i
s | [ERTS

@Ic)
= Fe

T
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Appliance Installation and Location — Protection from
Impact

2/26/2024

= |nstalling bollards, curbs or other 1 e,
approved barriers provide " |
protection from impact by @i"»‘?‘
vehicles. ==

Garge

=
B,

[ P
s i

Appliance Installation and Location — Protection from
Impact

= Suspended appliances located in a public garage must be installed
with clearance of not less than 1 foot higher than the tallest
vehicle garage door opening.

FAVAVAVAVAVAVAVAVAVAVAVAVAVAVAYI

-~ SUSPENDED UNIT HEATER

10" MIN. IF VEHICLE CAN PASS
— BENEATH APPLIANCE

80"
ENTRY
DOOR
HEIGHT

90" MIN,
’—u

For ST-1 foot = 304.6 mm

Appliance Installation and Location — Exterior Installation

= Appliances installed outdoors must be:
= Listed for exterior locations (or provided with protection from
the weather).
= Supported on a level concrete slab or other approved material
extending at least 3 inches above grade; and require a
minimum 6-inch clearance above grade.
= Clearance-to-grade requirements also apply to appliances installed
in crawl spaces.
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Appliance Installation and Location — Access to Appliances

= Provide adequate access and clearance to facilitate the service,
repair and replacement of appliances.

= Require a minimum 30-inch by 30-inch working space in front of
the controls.

= Access doors and passageways to appliances must be at least 24
inches wide and large enough to remove the largest appliance.

Appliance Installation and Location — Appliances in Attics

= Minimum opening size is 30 in x 20 in.

= Length of passageway is limited to less
than 20 ft unless there is a clear path
at least 22 in wide x 6 ft high.

= Requires light fixture and receptacle
outlet at appliance location.

125 VAG comeniorcs rocptace
Y

Largecnough o afow rmoval
of Brges e of ccupment

Fuel Gas — Condensate

= Most common method o
to prevent water damage to
construction materials because of a o
stoppage in the primary drain is ) l="
to install an auxiliary drain pan below g s
the appliance.

LI Woodtoorsheating

Teve e et
shuts o applance.
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Fuel Gas — Condensate

Where condensate pumps are used and are located in uninhabitable spaces,
such as an attic, the pump must be interconnected with the appliance such
that if the pump fails, the appliance will not operate

3 typical
Intorral overfiow  Pump molor housing 7 Gonaarsse dein e
fioat switch.__ il
j LRRRRnn
120 VAC
powercord_ P,

= | "’Furm) discharge
/ L = f tubing

Lwire leads trom integral
overfiow cul-off switch
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Fuel Gas — Combustion Air

COMBUSTION AIR METHODS

Calculating the Net Free Area of Vents or Grilles

= 75% of the gross area f———tt———|

for metal louvers ? — ‘
|

= 25% of the gross area Lt | | e || .

for wood louvers. = l

Metalower i vtz
i oss rea
| T

Fras araa considered
as2msqn @ity || ——————y Bic
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Combustion Air from Inside the Building

* Combustion air for gas-fired appliances may be
obtained from an indoor space having a volume of
at least 50 cubic feet per 1,000 Btu/h input rating of
all appliances being served within the space.

IFGC also allows drawing combustion air from

adjacent rooms through two permanent openings.

* One opening must be within 12 inches of the ceiling,
and one must be within 12 inches of the floor.

* The code requires each opening to have a free area
of not less than 100 square inches and at least 1
square inch per 1,000 Btu/h input rating of all
appliances installed within the space.

a5 Bt

Doty o
Lece o 9 10006

Exampi: Caoata orcombusion a ek

B

Euarpie-Detamie

136000 s,

s 195sa retee
0" " amassorenng

S —
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Combustion Air from Outdoors

= Obtained through Two Openings or Ducts
= Obtained through a Single Opening or Duct

Outdoor Combustion Air Obtained through Two Openings

or Ducts

Gasvent ] m

| N

N
b
il

Ventiated attic

Metal sleeve required
0.2 point 6 n. above
insulation and ceiing joist

Ridge vent

Gasvent — ¥

Combustion alr ducts.
tooutside

T
Combustion air ducts.

si2in

‘minimurn froe ara of 1 sq.n. per
2,000 BUwh for sach opening

ducts
minimu free area of 1 sq.in. per
4,000 Buh for each opening

of each opening
Total

of each opening

15135,000 Btuh

o7
135000 . yree area
2,000 per opening

rating
15 135,000 Btuh
755q.in.
135000 _ “ireg area
4,000 por opening

91



274

275

276

Outdoor Combustion Air Obtained through a Single
Opening or Duct

IFGC also permits combustion air
for gas-fired appliances to be
obtained through a single
opening located within 12 inches
of the ceiling when the size is

Furace. Waterheater
100,000 B input 35000 Blun input

Alrcirculaton:
Minkmum 1-in, learance at sides

Minkmum 6-in ciearance I ront
of appliances

increased to meet three criteria. “/:‘ bbbl il
The free area of the opening j = £t e
must be at least 1 square inch im;mﬁc bt e

ameter connector and one 4 in. dameter connecor

per 3,000 Btu/h of the total
appliance input rating and must
be at least the sum of the areas
of all vent connectors in the
space. The code also prescribes
minimum clearances around the
appliances for free circulation of
air.

7in.dameter = 385 5q.in cross-sectonal area
in.dameter = 125 5q.In cross-sectonal area

Total: 51050 . freearea

135000
= s imeae
5000 -

5150.1n 1128 area s requred for singe cpening
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Vent Installation

r Pipe chase

Stesl

Plan view

PVC gas vent Type B gas vent

L

Double
top plate.

IRLLILERIN | U

Elovation view

Floor oist

Vent Installation

= VVent termination must be located )
so doors cannot swing within 12 .
inches to protect against physical | =
damage. e e
| i
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Gas-Vent Roof Termination

* The required termination Minimum height (ft) from roof to
height for gas vents not more Roofslope lowest dicharge opening
than 12 inches in size and i v 0

Over 6/12t0 7/12 1.95
located at least 8 feet from a Over T2 810 15
vertical wall is based on the Over 8/1210 919 20
roof pitch. Over9/12t0 10112 95

¢ Gas vents larger than 12 inches Over 10/12 to 11/12 395
or less than 8 feet from a Over 11/12t0 12/12 4.0
vertical wall must terminate at Over 19/12to 14/12 5.0
least 2 feet above the roof or Over 14/12t0 16/12 6.0
any portion of a building within Over 16/12to 18/12 7.0
10 feet horizontally. Over 18/121t0 20/19 75

Over 20/12t0 21/12 80

[Ref. IRC Figure G2427.6.3]
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Gas-Vent Roof Termination

Vent less than 8’ from wall

Do not INSTALL:

Lowest decharge
operning

« Below parapets
« Under eaves,
* Nextto walls

=1

INSTALL
<At least 2 feet higher than wall located
within 8 feet horizontally of vent

Footsepe
exnz

H minimum heght rom roof
1o lowest dscharge opening

Direct-Vent Appliance Vent

« Direct-vent appliances draw all combustion air directly from outside.

« Direct-vent appliances often produce lower-temperature flue gases that may be
vented through the exterior wall and terminate near the combustion air intake
location.

Clearances from vent terminations to building openings are less than would
otherwise be required for non-direct-vent appliances.

Clearances must also comply with the listing of the appliance and the
manufacturer’s instructions.

Where such appliances utilize plastic piping material for the air intake and vent
exhaust, it is important to the manufacturer’s installation instructions for both
the design and type of piping material to be used.

Appliance btu/h inputrating M, clearance to air Min. clearance
Over Not over | openings into building (in.) above grade (in.)
= 10,000 6 12
10,000 50,000 9 12
50,000 150,000 12 12
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Direct-Vent Appliance Vent

PVC pipe gas vent
per manufacturer

Category IV-
high-efiiciency
condensing furnace

VG pipe combustion
air per manufaclurer
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Vent Sizing and Installation Requirements

IFGC provides prescriptive sizing and
design requirements for venting gas-fired
appliances.

For a single Category | appliance with a
draft hood served by a Type B vent, the
vent connector and vent must not be less
than the size of the draft hood.

Where two such appliances are connected
to the same vent, as is common with a
residential furnace and water heater, the
vent cannot be less than 50 percent of the
area of the smaller draft hood.

Vent Sizing and Installation Requirements

srreer o

* The vent must extend vertically with offsets not exceeding 45 degrees, except
that one offset of not more than 60 degrees is acceptable and is considered to
be a horizontal, or lateral, offset.

* The horizontal distance, including the horizontal portion of the vent connector,
cannot exceed 75 percent of the vertical height of the vent.

+ The code provides a series of sizing tables to address variable conditions
beyond the simple prescriptive criteria previously discussed.
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Fuel-Gas Piping — Pipe Sizing

= Fuel-gas piping can be sized in accordance with:
= The prescriptive pipe sizing tables provided in
the code (longest length and branch length methods).
= The performance-based (friction loss) method outlined in IFGC Appendix
A when acceptable to the code official.
= The sizing tables included in the manufacturer’s installation instructions
for listed piping systems, such as those provided by CSST manufacturers.

= Other engineering methods when first approved by the code official.
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Fuel-Gas Piping — Piping Materials

= Approved gas piping materials include:
= Schedule 40 steel.
= Schedule 10 steel.
= Approved seamless metallic tubing.
= Corrugated stainless steel tubing (CSST)
= Approved plastic pipe, tubing and fittings are permitted in exterior
underground installations.
= When fittings and thread joint compounds are used, they must be
compatible with the piping material and gas and must be
approved for the specific use.

Fuel-Gas Piping — Piping System Prohibited
Locations

IFGC does not permit the installation of

gas piping within an air duct, clothes

chute, chimney or gas vent or through SOLONG oSt 2 AV GRAE
any townhouse unit other than the unit

being served.

Gas piping is not permitted to
penetrate foundation walls below
grade and must enter and exit a
building at a point above grade.
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Fuel-Gas Piping — Piping System Prohibited

Locations
« There are limited provisions in the * Piping under slab between interior points
code to allow piping to be installed oanTey [Ea)
below ground underneath a o
building or within a concrete slab wnsns\,y
floor. o e
* A common method of installation is p— R
a conduit for the installation of gas
piping, such as CSST to serve an A
appliance located in an island away Soor seaL A
from surrounding walls. Q:EZ?JTMW cmonny ’J:L

Fuel-Gas Piping — Other Installation Requirements

= Above-ground piping outdoors requires a clearance of 3% inches above ground and above
roof surfaces.

= Protection from corrosion, such as painting or galvanizing, is required for exposed exterior
ferrous metal piping.

= Underground piping must be buried at least 12 inches deep.

= Where plastic piping is installed
underground, it must also be provided
with a yellow tracer material.

= IRC requires inspection and pressure
testing of fuel-gas piping systems
before they are concealed
or put into service.

287

Fuel-Gas Piping — Appliance Connectors

Rigid matallc piping

* Rigid metallic pipe and fittings, (Bporuitl s siceed Approved gas
CSST, and listed and labeled ges piping system Peobm .
appliance connectors are — .y
approved for appliance connection <6Mandin et o
to the gas piping system. e Hoproved fexble
 Connectors are not allowed to D st /
pass through walls, floors, > s S ool ocior 3
partitions, ceilings or appliance G [ oghles s %
housings (other than connectors d §
to fireplace inserts with proper
grommets, in accordance with the Tee - LHCER "
manufacturer’s instructions). Nipple LFﬁ;gW‘ Sttt

* For other than rigid metallic pipe,
connector length is limited to no
more than 6 feet.

[
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Fuel-Gas Piping — Appliance Connectors

SHUTOFF

VALVE \

~— CONNECTOR CAPACITY MUST BE
270 INPUT RATING OF APPLIANCE

onwx one
Ailoweo I W
Alloweo pen
Reriance APPUANGE

LENGTH I LENGTH LIMITS
MEASURED

LONG CENTERLINE
OF CONNECTOR

THE OVERALL LENGTH OF A

SEDIMENT

MENT SECTIONS 409.5 AND 411.1.3.1.

Connector Installation
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Fuel-Gas Piping — Shutoff Valve

* To facilitate service and
replacement, each Shuos
appliance requires an not |
af:’fessible shqutoff valve o
located upstream of the
connector in the same
room and within 6 feet
of the appliance.
Code permits shutoff
valves located as much
as 50 feet from the

Furnace Water heater iy

Approved
gas piping
\

- S Meter

appliance when Manifold A‘;ﬂfé‘ﬁe . ¢
) . « Readily accessible
installed at a manifold valves ., permanently identified

and clearly identified.

Fuel-Gas Piping — Shutoff Valve
* Itis especially important to secure shutoff valves in a CSST system.

cssT
(on inlet and outlet)

Globe key valve ~_

Rigid pipe straps to secure
valve in place

Mounting
board
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Fuel-Gas Piping —

* Asediment trap is
generally required
downstream of the shutoff
valve and adjacent to the
inlet of equipment.

The IRC does not require
sediment traps for
illuminating appliances,
ranges, clothes dryers and
outdoor grills.

Sediment Trap

it
nviie
- —]
e pe——
< Shutoff /
e
7/
Nipple —»| Sediment T
[

Gas appliance
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Fuel-Gas Piping —

Piping Support

IFGC Table 11-3

teel pipe, Spacing of Nominal size of tubing smooth-wall | Spacing of
nominal size (in.) supports (ft) (in., outside diameter) supports (ft)
% 6 % 4
shorl 8 Ko 6
1% or larger (horizontal) 10 7}, or 1 (horizontal) 8
1% or larger (vertical) Every floor level 1 or larger (vertical) Every floor level

[Ref. IRC Table G2424.1]

* Adequate piping support is necessary to prevent stresses on the pipe, fittings and

connections.

+ Table 11-3 shows maximum spacing of supports for gas piping. CSST supports must follow

the manufacturer’s instructions.

Part V — Gas Piping and Appliances

1. What is the most common method to prevent water damage to
construction materials because of a stoppage in the primary drain?

Install an auxiliary drain pan below the appliance
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Part V — Gas Piping and Appliances

2. What are the two methods the IFGC prescribes for obtaining combustion air
from the outdoors?

1. Obtained through Two Openings or Ducts
2. Obtained through a Single Opening or Duct

2/26/2024

Part V — Gas Piping and Appliances

3. What are the two prescriptive sizing methods provided in the IFGC?

1. Longest length method
2. Branch length method

Part V — Gas Piping and Appliances

Discuss the following question:
= What are the various methods of sizing fuel-gas piping?
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Discussion

298

1. What? What happened and what was observed in the
training?

2. So what? What did you learn? What difference did
this training make?

3. Now what? How will you do things differently back on
the job as a result of this training?

KEY POINTS

!Mv ﬁ
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Please Complete Your Evaluation & Sign Out

o EVALUATION SIGN OUT
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