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Director of PMG Technical Resources for the
International Code Council (ICC), where |
serve as a subject matter expert for ICC’s
Plumbing, Mechanical, Fuel Gas, Swimming
Pool & Spa, and Private Sewage Disposal
Codes (PMG).
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How We Help

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

PMG Resources Get Involved
Explore more about each code: Plumbing, Mechanical, Fuel Gas, Find out how you can become a part of the
Swimming Pool & Spa and Private Sewage Disposal. code development process.
Articles & Podcasts | Fact Sheets PMG Code Action Committee
Code Adoptions | Publications PMG Code Development
CodeNotes | Partner Resources PMG Membership Council

ICC Call for Committees

https://www.iccsafe.org/products-and-services/i-codes/pmg/

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

2) 20211PC and UPC encompass the initial design of the
plumbing system, the installation and construction of
plumbing systems 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.

GOAL & OBJECTIVES




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.

REALITY CHECK

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.

GOAL & OBJECTIVES

Objectives

Upon completion, participants will be better able

to:

1) Identify code enforcement issues and key code
sections.

2) Determine appropriate code provisions to apply
to plumbing.

3) Describe the application of the code to
inspection, plan review and code enforcement.

4) Apply the provisions of the IPC to design,
installation and inspection phases of
construction.
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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.

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.

2024 Uniform Plumbing
Code®, UPC®




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.

I-CODE

Development Cycle SSS‘
PROPOSED CODE CHANGES SUBMITTED o
JAN 8, 2024 Fionosed
PROPOSED CODE CHANGE AGENDA - ‘po
FEB 26, 2024 Published F,

COMMITTEE ACTION HEARING (CAH) #1 Published

APR 7-16, 2024, ORLANDO, FL
CAH #1 RESULTS PUBLISHED
MAY 16, 2024
CAH #1 COMMENT PERIOD DEADLINE
JUL 8, 2024
COMMITTEE ACTION HEARING (CAH) #2 n oifnians
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 ommiltee
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ONLINE GOVT CONSENSUS VOTE (OGCV)
MAY 12-19, 2026 (ESTIMATE ONLY)
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Table of
Contents

= Becomes an enforceable
regulation through legal
proceedings of the
governmental jurisdiction.

= Adopting ordinance references
IPC edition and title and
provides ordinance purpose,
scope and effective date.

= Government authority
must provide local
information for
insertion into
the code text.

Layout and Planning
Drain, Waste, and Vent

Water Distribution

Administration
Part |

Administration

Gas Piping and Appliances

Adoption of the IPC°® or UPC®

To facilitate adoption, several sections of this bianks for fill-in i that dls 10 be
supplied by the adopting jurisdiction as part of the adoption legisiation. For this code, please see:

Section 101.1 Insert: INAME OF JURISDICTION]

Section 106.6.2 Insart: [APPROPRIATE SCHEDULE]

Segtion 106.6.3 Insert: [PERCENTAGES IN TWO LOCATIONS]

Section 108.4 Insert: [OFFENSE, DOLLAR AMOUNT, NUMBER OF DAYS]

Section 108.5 Insert: [DOLLAR AMOUNT INTWO LOCATIONS]




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.

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

= Maintain records. requirements.

* Cannot require more than the
code.




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
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.

Permits

PLUMBING PERMIT APPLICATION

® 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. - e

= 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 el o
documents must accompany e =0
the permit application to verify e e e
compliance with the code. N —

[[] Water Supply and Distribution—Chapter &

Rogistorad design profssional raquired? Yas / No 10631/ 202
[ eipe sizing and catcuiations 04
[ o o o o e a5
[ Requireavanes 606.1/608.2
[ ot vater cstroution 074 /6072
[[] Backfow protecton—ype of device and wha the cute s serving 608

A

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.

Fees

® The jurisdiction establishes
a schedule of fees.

N City Building Department

= Permit fees are often based A e i i, e
on the number of plumbing D”:E
fixtures and may also be T 20
included as part of the T —
overall building permit. . -

Repipe of water system only | $25.00 base fee: plus $5.00 per fixture

Replacement of fixtures only | $25.00 base fee plus $5.00 per fixture

Reinspection $150.00

Fees for inspections or activity not identified above shall be based on the hourly rate of $. per hour.

Refunds shall be in accordance with the refund policy established by the code official in accordance
with IPC Section 106.6.3.




Permit Issuance

= The code official must review the
application and construction
documents within a reasonable
time and, when approved, issue
the permit.

= A copy of the permit and the
approved construction documents
must be kept on the jobsite until
completion of the project.

Inspections

4!"_

Notice
Plumbing Permit

Permit No. 00-0000

Building Department
ity OF

Has been issued to

Owner
Contractor
For _ {Work Description)
At (Project Address)
Date (Code Official Signature)

Tssue Dafe c 1al
The issuanos or grartingof & permit shall ot be construed o be  perm o, o an spproual of any
violation of any o the provisions of the city plumbing code or of any ofher ordinanc of the lurlsd\c‘zmn

A copy of this plumbing permit shall be kzpt on the site of the work unti the complation of the project
The permit holder or authorized agent s responsible for calling for all required inspections before work

is covered and for providing access o the work. Do not occupy this building, or portion of building as
described, unti final inspection, approval and issuance of the cerlificate of occupancy.

This permit expires __/__[__
City Building Department
{000} 0G0-0000

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
Phone (###) 555-4567

INSPECTION APPROVED
O Building O Plumbing
O Electrical O Mechanical

Date:

Required Inspections

Jobsite inspection record card

Inspection Record

NSPECTOR SHALL SN ALL SPAGES WHCH APPLY TOTHS 405

[t F N

11 T ASPROED o ABOVE ices an s

-m‘n-‘ Commert ‘ ----- ‘

DO NOT OCCUPY
| repcron gt o O
iy S e et ot o P i

Inspection Conducted when Inspect
Plumbing When underground work is completed * 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 | Fixtures and appliances properly installed
Fixtures installed and connected * Sealed at walls, floors and counters
* Backflow preventer test completed




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
variance or a waiver.

= Board has no authority to waive code
requirements.

Part | - Administration

1. TF

2o Department of Building Safety

Application for Appeal

Building Department Board of Appeals
City Of

Usa of structurs
Description of wark

Phona

Ownar's nama

Ownar's address
In accordanca with the provisions of Saction 109 of the Infmational Plumbing Goda (IPG), I heraby appeal
5 e Boas o Appsts Hs e o ac b i1 G0 S il i o f Scion

that | might procaad with the c  instalation of the plumbing system at the
a5 proposed and shawn o the atfachments.

any ipport of the appeal tion for appeal shail
s g of 10 e s et Roorrocty korp )
equally good or betier form of design is proposed. The board has n
af the code. Agpellant and any inter ﬂsdw"ymy appaar o prasent
Taasons for granting an appeel at the tme of tho schoduled meatng.

Signature of ownar or appaliant

Mesting date
Time

Location

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.

Part | — Administration

2. TF

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.




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.

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®)

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 ThelPCor 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

Part | - Administration

7. Who applies for a permit?
A. Code Official
B. Owner/Authorized Agent
C. Authority Having Jurisdiction

The owner or authorized agent applies for a permit

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,




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

Part | — Administration

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

True




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

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/AHJ 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.




Materials and Standards

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

)

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

oF

= 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

* Third-party certification agency — An approved |CC
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.

®

)

-u
=
D

00k
GI&,

Sample of Markings of PVC Pipe

C "ﬁ":

NOMINAL PIPE
DIAMETER ASTM
SPECIFICATION

MANL:'T:\AK;:'URER'S WALL THICKNESS | PYC CELL =~ 5
e CLASSIFICATION MANUFACTURER'S |
DATE CODE AND
LOT NUMBER

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



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.

= Which prevails: the manufacturer’s installation instructions or the code?

{ In this case, the code prevails. }

Protection of the Plumbing System and Structure

® Piping placed

underground near | B
. o
the structurglfoundatlon R 1A b——y
can undermine the R X P
. N ".‘"
foundation. ~

_— EXCAVATING AND
PIPING PROHIBITED

= Trenches parallel and
next to the foundation
cannot extend below the
45° bearing plane of the oAt L — LINE OF LOAD.BEARING
footing wall.

(IPC 307.5) (UPC 314.4)

Protection of the Plumbing System and Structure

= |PC Appendix C details the
location and maximum allowances |

for cutting, notching, and boring of
wood framing members as
required in the IBC and IRC.
= UPC Sections 312.2 and 312.11 L Span L .
refer to the building code for  w L W ]
cutting and notching. i
* Boring, cutting or notching of ID @i@”ﬁ i mm;_/%mm -
trusses and other engineered P it L LI
wood products is prohibited Honnd and rhimen] PV
except as specifically permitted by ponrii kg Dl

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
the fittings, to:

= Maintain proper slope of the
piping.

= Protect the joints of the pipe
and fittings from sagging.

(IPC 306.2) (UPC 313.5)

COMPACTED SAND OR
FINE GRAVEL

CLEAN EARTH

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

Piping material

Maximum herizontal
spacing (feet)

Maximum vertical
Spacing (feet)

ABS pipe

4

10°

Cast-iron pipe

5o

152

Copper tubing
(1", or smaller)

&

10

Copper tubing
(1‘/; or smaller)

10

10

PEX

267
(32 inches)

100

PVC

4

100

See also,
UPC Table 313.3 Hangers and
Supports

a The maximum horizontal spacing of cast-iron pipe hangers shall be increased to 10 feet where
10-foot lengths of pipe are installed.

b For sizes 2 inches and smaller, a guide shall be installed midway between required vertical
supports. Such guides shall prevent pipe movement in a direction perpendicular to the axis of
the pipe.

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 PIPE SIZES LARGER THAN P

CAULKING REQUIRED




Protection of the Plumbing System and Structure

= Plastic and copper material : e
are extremely vulnerable to ol
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

= |[nterceptor - 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)

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)




Interceptors and Separators

Gravity-type Grease Interceptor -

Plumbing appurtenances of not
less than 500 gallons (1893 L)
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)

GO o

GRADE OR PAVING 7

SOLID MANHOLE COVER
\ STEPS
ETER

PRECAST CONCRI
GREASE NTERCERTOR

COMCRETE BAFFLE
LONG |, BEND

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
interior baffling.

(IPC Chapter 2) (UPC Chapter 2)

VENT CANNOT CONNECT HERE
BECAUSE THIS WOULD BE
CONSIDERED A CROWN VENT

INLET BAFFLE TRAPS INLET

STATIC WATER LEVEL co

NET—— -

BAFFLES

\ - GUTLET DOUBLE
WALL TRAP

SOLIDS FILTER SCREEN ——

Interceptors and Separators

Automatic Grease

Removal Device (GRD)- STRAINER  WIPER BLADE

Plumbing appurtenance installed
in the sanitary drainage system
to intercept free-floating fats,
oils and grease from wastewater
discharge. Operating on a time-

ACCESS DOOR GREASE OUTLET

TROUGH -

SOLIDS STRAINER 7

LATCHED ACCESS COVER

INTERNAL GAS
/_ TRAP
#

:B OUTLET

INLET a: 3

STATIC LIQUID
LEVEL

or event- controlled basis, it COALESCING
. . INLET BAFFLE L.
removes free-floating fats, oils [ |~ OUTLETBAFFLE
and grease automatically
i H H THERMOSTATICALLY
without intervention from the TG B SKIMMER
HEATER WHEEL

user except for maintenance.
(IPC Chapter 2) (UPC Chapter 2)



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 (gpm) | Grease retention capacity (pounds) | See also,
- | : UPC Table 1014.2.1
g i 12 Interceptor Sizing
i 0 ‘ Using Gravity Flow
o8 =0 ‘ Rates
75 ' 150
100 200

For total flow-through ratings greater than 100 (gpmy), double the flow-through rating fo determine
the grease retention capacity (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)

Vent
__——Food scraps:
e sink

Commercial
Kitchen floor
sinks

1

1

1
N

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) 1

§
£
H
§
g
=




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)

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.

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.




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: 1 per 150 Male: 1 per 200
AI—V3 ° ‘ G Female: 1 per 75 | Female: 1 per 200

Assembly GIoUP | Movie Theater | Male: 1per195  Male: 1 per200 |
Ao | Movie Teater | e Seras | romale T pero0 |

Male: 1 per 200

Female: 1 per 200

Male: 1 per 750
Female: 1 per 750

Assembly Grou | Male: 1 per 150
AIE/Q = ‘ Restaurant Female: 1 per 75

Male: 1 per 500
Female: 1 per 500

Mercantile
Group M

‘ Retail Store

Minimum Plumbing Fixtures

IPC 403.1.1, 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.




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?

NO.| CLASSIFICATION

1 Bssembly

WATER CLOSETS
{URINAL S: SEE SECTION LAVATORIES
DESCRIPTION 27
WALE | FEMALE || MALE FEMALE
exhit 3lle
S Tperi2s | 1perss 1 per 200
museums, lectura
halls, libraries,
arcades and
aymnzzums?
Pazsenger terminls
st tansoerston | 1pers0 1 perS0 tp=r7E0

facilties?

Places of wosship
2nd other religious

e

services®

BATHTURS!
SHOWERS

DRINKING
FOUNTAIN
(SEE
SECTION

1 per500

1 per 1,000

1 per 1,000

1 senvice sink
 service sink Men=250/150=1.7 = 2
Women=250/75=3.3 = 4

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?

NO. CLASSIFICATION

WATER CLOSETS
(URINALS: SEE SECTION

LAVATORIES

DESCRIPTION 4247

MALE FEMALE ||MALE FENALE

Thesters and other
buildings for the
performing arts and
motion pictures®

1per 125 1perts ¥ par 200

Nightelubs, bars,

tzverms, dance halls Vs

W0

1 per 40 1per7s

and buildings for
simitar purposas®
Restauramz,
banguet haks and
food couns®

BATHTUBS/
SHOWERS

DRINKING
FOUNTAIN
(SEE
SECTION

1 par 500

1 per 500

1 per 500

OTHER

T service sink |

Men=250/75=3.3=4
Women=250/75=3.3 = 4

1 senvice sink

1 service sink

4 water closets for each sex due to intermittent use.

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)




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

Hot water Cold water

cannot exceed 50 feet from the
heating source to the fixture. S mE_————

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

length can be measured —————

from the branch connection to

the circulation systemorheat e \!-

trace system. b
(IPC 607.2)

Hot Water Requirements and Temperature Limiting

= A means for controlling thermal
expansion is required for water
distribution systems served by a
storage type water heater that is
supplied with cold water that
passes through a check valve,
pressure reducing valve or
backflow preventer.

Cold water

Hot water

Backflow preventor,
check valve or
pressure reducing valve

Thermal Expansion Tank

Water heater

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

(IPC 607.3) (UPC 608.3)




Hot Water Requirements and Temperature Limiting

= Faucets shall be connected to
the water distribution system such
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)

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)

Water

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

| Minimum 22° x 30"
access opening

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’
tube with a hole at the top.

4

A vacuum relief valve is
required here if the dip tube
does not have a hole at the
top

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

Cold water
supply

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

(IPC 504.2) (UPC 504.6, 608.7)

Top-fed Water Heater

Water Heaters — Safety Devices

Storage water heaters require the installation of a self-

'-Vacuum relief valve

3

Bottom-fed Water Heater

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
150 psi. (IPC 504.4) (UPC 504.4, 504.5, 608.4)

TOP INSTALLATION

/ SIDE INSTALLATION
~ i o
iiiiii%iiilgii I l

ELEMENTS

M WATER HEATER

pressure of

Water Heaters — Relief Valve Discharge

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

1. Not be directly connected to the drainage system.

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

" ~Reliefvalve
Air gap

S
as the water heater. ran e
3. Not be smaller than the diameter of the outlet of the I
valve served and shall discharge full size to the air gap.
4. Serve a single relief device and shall not connect to

First story

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.

Ground level

6. Discharge in a manner that does not cause personal

injury or structural damage.

7. Discharge to a termination point that is readily

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




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 Drinpen
receptor. [

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

piping.

12. Not have valves or tee fittings. First story

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 i
valve outlet, where the relief valve discharge piping is
installed with insert fittings. The outlet end of such
tubing shall be fastened in place. (IPC 504.6) (UPC 608.5)

Ground level

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

Sworagatype

not be installed beneath a gas-fired i
water heater.
= The drain pan must be of sufficient

Relel vatve
size and shape to capture leaking bt S|
water or condensation from the - Panot ezl st i, ot
tank. Drain b discharge to
el o
(IPC 504.7) (UPC 507.5) Pt ey x x x x }mmw
heater if there is no

existing drain

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.

Drain pan

First story

Ground level

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




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.

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 i

30in.

minimum

fixtures without partitions between them
(IPC 405.3.1) (UPC 402.5)

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.

— G0"-Floormounted —— M

(IPC 405.3.1) [ L 56"-Wallhung

_J
J




Fixture Clearances-Urinals

PLAN VIEW

= Public or employee restrooms containing multiple
urinals shall include partitions between urinals.

WALL

PARTITION
H:

inches overall. 18" MINIMUM OR 6" BEYOND LIP, 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 extend at least 6 inches beyond the
front lip of the urinal, but not less than 18

e ]

&
NN

= Must be 12 inches or more from center to wall o0
or partition. .
= Shall be not less than 24 inches center to

center.
(UPC 402.5)

12" MAXIMUM

Fixture Clearances

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

clearance

inches), or a minimum width of 25 20y
inches, provided that the interior | \ 1
cross-sectional area is not less than s
. e 24-in.
1,300 square inches. 1?;31&2%_ W ancs
(IPC 421.4) (25 x 52) ¥
g
= Minimum shower finished interior of = > 3
o
1024 square inches and encompass a = ; [
30 inch circle 3 '
General rule minimum
] M|n|m um required area and Alternate minimum shower shower dimensions
X K ) dimensions (approximate finish
dimensions not required when overall dimensions of bathtub)
dimensions are 30 inches by 60 inches
(UPC 408.6)

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
to NSF 61, Section 9.

|EEEEEEE

(IPC412.1) (UPC 417.1)




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) I— Il
= Where fixtures come in contact with
floor, wall or counter surfaces, such joints
H — JOINT SEAL
are to be sealed watertight to prevent / N SEALTO
water intrusion during use or when | BACTERIA BUIL oGP
. 1
cleaning. Y
(IPC 405.6) (UPC 402.2) URINAL B
LAVATORY
(‘:IY_;(\;VSEER;— — JOINT SEAL BETWEEN WATER CLOSET 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
drainage piping and secured to the
floor.

= The joint between the fixture and the ( §§
Eﬁ

Water closet fixture

Closet screws to be
of copper alloy

floor must be sealed watertight. ‘
(IPC 405.4 ) (UPC 402.6)

e Corrosion-resistant
T screws or bolts

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)

WALL-MOUNTED
‘\7 WATER CLOSET

WATER CLOSET CARRIER SYSTEM




General Fixture Provisions — Water Closet Seats

= Water closets for public or employee use shall be
of the elongated bowl 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)

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: : 3 ‘
= Provide a sufficient volume and flow of water to flush "
and rinse the bowl = :

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

(IPC415.1) (UPC 413.1)

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
a bidet must be a maximum
temperature of 110°F.

= Hot water is required for
lavatories (hand wash sinks or
group wash fixtures).

= Tempered water is
required for lavatories and group
wash fixtures in public toilet
facilities.

(IPC Chapter 4) (UPC Chapter 4)

Maximum . .
Type of Fixture Temperatice Required Device
Individual shower control valve conforming to
5 ASSE 1016/ASME A112.1016/CSA B195.16
Shower 120°F or
ASME A112.18.1/CSA B125.1
Thermostatic mixing valve conforming to |
Multiple (gang) 190°F ASSE 1069
showers or
CSAB1953
Thermostatic mixing valve conforming to
Bathtub or whirlpool i ASSE T070/ASME A112.1070/CSA B195.70
bathtub filler or
CSAB125.3
Thermostatic mixing valve conforming to
& ASSE 1070/ASME A112.1070/CSA B125.70
Bidet 110°F j
CSAB125.3
Thermostatic mixing valve conforming to
K]t 190°F ASSE 1070/ASME P“\oIrQ.‘IO?OICSA B125.70
CS5AB125.3
Footbath/Pedicure Thermostatic mixing valve conforming to
bath 190°F ASSE 1070/ASME A112.1070/CSA B125.70
or
CSAB125.3

General Fixture Provisions — Bathtubs and Showers

= Bathtubs must:

= Have a minimum drain
outlet, fixture drain and
trap of not less than
1% inches.

= 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)

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)

Minimum
12in. x 12in-
opening

Door or
removable

panel

=2ft—h

Pump

Whirlpool
tub

Minimum
18in. x 18in.
opening

One unobstructed access
opening required

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

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
risk.

= Equipped with a means
to limit the maximum setting : ;
of the valve to 120°F. N

(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)

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)




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)

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 at a

minimum.
Single- or double-  prain line looped up Single- or double-  Drain line looped up

(IPC 409.4,802.1.6)
UPC 414 3 cﬁ?ﬁ::';::t to underside of counter compartment to underside of counter
( ) Kitchen sink /
. A— el ——

0000 . mIm

Dishwashing
machine
with integral
air gap

nnnnnn

Z\(Min_ 1'/-in. drain and trap

Min. 1"-in. drain and trap

Dishwasher drain connected Dishwasher drain connected
directly to food-waste disposer to sink tail piece through
WYE fiting

General Fixture Provisions — Clothes Washers & Laundry
Trays

= Residential clothes washers
require a minimum 2-inch
fixture drain, trap and =
standpipe. i
= Commercial clothes washers
require a minimum 3-inch
fixture drain and trap.

(IPC 406.2 ) (UPC Table 702.1)




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 )

|—

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 waste pipe through an air gap
or air break.

(IPC 802.1.1) (UPC 801.5)

S

INDIRECT
WASTE PIPE
AIR GAP
_5/ (DRAINAGE)
AIR BREAK — JJ
(DRAINAGE)

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.



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
only clear-water waste does not
require a trap regardless of the
developed length, such as an
indirect drain from an ice maker.

(IPC 802.3)

Receptor

Indirect waste pipe.

Part Il — Layout and Planning

Atrap is required because the fotal
Geveloped length of the ndirect waste

Atrap is not required because the
indirect waste pipe does not exceed a
of 54 inches, andthe
horizontal developed length does not
nches.

Atrap is required because
horizontal developed length exceeds

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 Water closets La
posemPyGroue | church | RSl PP | remai: ! per 00
IR | Mot | Coere | ook perint
AsemohpGrow | Restaurant | gl PECTE | Femate. 1 per 00

Mercantile B e Male: 1 per 500 Male: 1 per 750

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

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 Water closets La

e | awn | paSITeI | el
e | e | it | e
i = A
e Retail Store. 225 TS D000 | pormate. 1 per 790

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

Part Il — Layout and Planning

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

Tepid water

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?

Drain, Waste and Vent
Part Il

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
BY A COMBINATION SANITARY/STORM SEWER.

‘ COMBINED ‘ SANITARY

SANITARY/STORM DRAINAGE
SEWER




Sanitary Drainage — Materials

= Typical ABS/DWYV and PVC/DWYV 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
vC | i | &
PE f = X
Cast Iron X X

Stainless Steel 304
Stainless Steel 316L X X

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)

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

= |[mportant to maintain a uniform slope to the drain pipe.

= Most common for horizontal drains of all sizes in a structure to be sloped
at %" 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.

(IPC 704'1) (UPC 708-1) ‘ Size Minimum Slope
| (inches) | (inch per foot)

9V, or less Y,

3tod I

8 or larger i

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 ik ool
stack as it hits the horizontal pipe.

Drain stack serving a 3rd story

Minimum distance of 30"
(10x3"=30")

Drain stack

(10x4"=407)
Horizontal drain branch

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 N
affecting the trap seal of Horizontal
flxturES dlscha rglng to Horizontal: Any pipe or fitting that makes an \ !
the stack angle of less than 45 with a horizontal plane.

Vertical

= How to provide sufficient
air depends on whether
itisa Vertical Offset or Vertical: Any pipe or fitting that makes an
. angle of 45" or more with a horizontal plane.
a horizontal offset.




Sanitary Drainage — Offsets in Drainage Stacks

. ) Maximum number of drainage fixture units connected to
* Horizontal stack offsets must be vented in accordance any poion of the bullding deain or the Bulding sewer
with IPC Section 907 where there are more than four piies et i i of the building drain®

pipe (inches) - .
branch intervals below the top of the stack. The following Slope f’f'f"“ 5
o

| it

applies also: T e - ] ]
1.The portion of the stack above the offset must be sized I _ _ 3 3
o
for a vertical stack based on the drainage fixture unit 9 — — 91 %
load above the offset; 91, = — o4 31
2.The offset must be sized as a building drain; and 3 = 36 49 50
3.The portion of the stack below the offset must be the 4 — 180 216 950
same size as the offset or based on the total number of 5 — " 300 | 480 575
drainage fixture units on the entire stack, whichever is 5 — 700 240 ki
. . ‘Maximum number of drainage fixture units (dfu,
larger. The venting of a horizontal stack offset may be 1 e
omitted where the stack and its offset are oversized in : Total Total for | Total for stack
. . Diameter of Totalfor  gischarge stackof | greater than
accordance with IPC Section 711.2.1. pipe (inches) | horizontal | jnioone  three branch three branch
 Horizontal stack offsets below the lowest horizontal e F’f‘af:hl i"‘elm's or | intervals
interval less

branch connecting to the stack must be sized as a building |
drain, and the continuation of the stack downstream of A 2 z :0 ;

=

the offset shall not be decreased. No such increase in size 91, 12 9 2 42

is required for vertical stack offsets that are located below 3 2 20 48 79

the lowest horizontal branch connecting to the stack. 4 160 90 940 500
5 360 200 540 1,100
6 €90 350 960 1,900

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.

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 Fullopen valve
can then be used to lift the
contents to the gravity drain.

Vent

Check valve

Floor or grade level

[The removable cover shall not be

= Drains that can discharge by
gravity shall not discharge to the focarted mare than 2" below the floor
Ejector or grade level
sump. discharge

Gastight removable cover

Minimum 24" deep

SUMP

=~

Minimum 18" 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.

IPC TABLE 712.4.2
I Diameter of the Discharge Capao:ige::::lmp ‘
Pipe (inches)
(spm)
5} 21
91/, 30
3 46

= 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)

Sanitary Drainage — Drainage below the Sewer Level

= The pump discharge pipe must be
equipped with a check valve along with a Goroacfion must bt least 10 ipe size diameters
full-open valve on the discharge side of . o
e . (30" for a 3" stack, 40" for a 4" stack) Stack
the check valve to facilitate maintenance P S
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 When connecting to a horizontal
shall be into the top of the horizontal Wl e el o
drain pipe through a wye fitting and e o liroughiaiys Hing
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)

Sump

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.

Mext upstream
manhole

Floor level

Bl
Building drain Bacllv:;Ter valve

Public sewer




Sanitary Drainage — Cleanouts

= Cleanouts are required at:

= A minimum of each 100 feet for
8-inch diameter and smaller drain
lines and for each change of
direction in excess of 45°. |

Required

rcleanom

0 ~%,

Horizontal drain

Change in direction:
cleanout at fitting > 45°
only one CO required

in each 40 ft of developed
length

= The junction of the building drain

and the building sewer. Option for

a cleanout
at the base|
of a stack

= Cleanouts cannot be concealed.

Building—
drain

Building drain | Building
30in. sewer

Cleanout required near building
drain/sewer connection

Sanitary Drainage — Sizing of Drains

IPC TABLE 709.1 (SEE ALSO UPC TABLE 702.1)
IPC

Fixture or Group Type DFU

A

Automatic clothes washer, residential

Bathroom group (1.6 gpf water closet)

Bathtub (with or without overhead shower)

Kitchen sink, domestic

Kitchen sink, domestic with food waste disposer and
. dishwasher

Laundry tray

|_Lavatory

| Shower (flow rate of 5.7 gpm or less)

| Water closet, private (1.6 gpf)

Half-bath (1.6 gpf water closet plus lavatory)

| || wiel=io| o o oo vito

Laundry group (clothes washer standpipe and laundry tray)

Multiple bath groups:
1.5 baths
9 baths
9.5 baths
3 baths
3.5 baths

D200~ (Wi whol=o| o 1o o oo B
(=

Sanitary Drainage — Sizing of Drains

Kitchen sink widisiwasher
(11 rap)

F: e

NOTE: The P-rap sizes indicated
are as required in IPG Tabla 709.1

Bathiub
(112" trap)

1zt

Water closst Lavatory
]

Th tolal drainage fisture unil value &t "A” is & follows:
IPC: 3 Bathroom groups 15

1 Kiichen sink/dishwasher z
1 Ciothes washer 2
1 Laundry tay

10

3 Bathroom groups :

1 Kiichen sink/dishwasher

awnde o) TOTAL: 15

Showar
(112" trap)

1-vZ

Baihtub
(1-12" trap)
Clothes washer
sndpipe
(Z" trap) Laundry tray
(112" irap)




Sanitary Drainage — Sizing of Drains

PIE [inches)

20 DFU

20 DFU
40 DFU

200FU _#

20 DFU
80 DFU

20 DFU

20 DFU

|
D 14" pt
& ar | T@veom

— 3 Branch Intervals

20DFU

200FU

40 DFU|
3s |

=

20DFU

60 DFU|
L

N\

20DFU

80 DFU|

100 DFU

Sanitary Drainage — Sizing of Drains

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

Fixture drain or trap size
(inches)

Drainage fixture unit

value

1

o e W

* 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.

4 Branch Intervals

Sanitary Drainage — Joints and Connections

= Proper drainage pattern fittings

are necessary for:

Change in direction

. . Type of fitting
u PrOper directional flow of pattern Horizontal to Vertical to Horizontal to
vertical horizontal horizontal
wastes
* Reducing possibility of Sixeentn bend X * *
blockages Eighth bend X X i
= Maintaining airflow in Sixth bend % X X
drainage system Querter bend X ¥ | ¥
= Effectively using drain rodding | shortsweep X e ‘ o
equipment e X 7 ‘ "
Sanitary tee Xe o ‘ —
We X X ‘ X
Combination wye X X ‘ X

and eighth bend




Sanitary Drainage — Joints and Connections

= Do not compare the radius of a

to another. :,\{:{
= A good rule of thumb is to ‘

consider the radius of joining two Dj]‘"";—‘&

eighth bends (45°) of material to
be equivalent to a long sweep of L
the same material. =

I

o
Combination WYE
and /s bend

mt;f;«

Horizontal to vertical

90° bend for one type of material change in direction

WY Higﬂe

Horizontal to horizontal
or vertical to horizontal
change in direction

|

Prohibited

Sanitary tee
i
Approved : i,

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.

—

|| l= | -

)

DOUBLE TEE-WYE
(OR DOUBLE COMBINATION
FITTING) PERMITTED

Part Il — Drain, Waste and Vent

j DOUBLE SANITARY
TEE PERMITTED
FOR BACK-TO-BACK
WATER CLOSETS
HAVING SPECIFIED
DISTANCE

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.




Part Il — Drain, Waste and Vent

2. T F Agoodrule 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

Part Il — 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

C. 10 pipe diameters
IPC prohibits the connection of branches and fixture
drains within 10 pipe diameters downstream

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.



Venting — General Requirements

* Venting provisions are
designed to provide sufficient
air to offset pressure
differentials that can affect
the water seal of fixture traps.

* Number of venting methods
that can be used to meet this
need.

* No matter which venting
method is utilized, of major
importance is to maintain the
proper distance and slope of
the fixture drain from the trap
to its vent in accordance with
IPC Table 909.1.

Size of trap Slope Distance from trap
(inches) (inch per foot) (feet)
1 % 5
1, I % 6
9 | W, 8
3 | b 12
4 | s | 16
Maximum 8§ ft \
M Minimum 4 in. (two pipe diameters)
Vent %
g;grfi'n;em Sanitary tee =
- : rap
U ] 2 in. fixture drain H Water seal
=2in—= ﬁl_— ______ | (trap seal)
= ~<—/4in. per ft slope 2In:o4in:
Trap -7
1

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

Venting — General Requirements

* An exception to this is for
self-siphoning fixtures, such
as water closets, in which
case the distance is not
limited.

* The vent system is to be
tested in the same manner
as the drainage system as
part of testing the DWV
installation in its entirety or
in sections. Vents for a
chemical waste system must
be separate from the
sanitary venting system — do
not connect the two systems.

Size of trap Slope | Distance from trap
(inches) (inch per foot) (feet)
11 o, | 5
1h W, | 6
9 | 2 | 8
3 % | 12
4 0 | 16
| Maximum 8 ft \
Minimum 4 in. (two pipe diameters)
Vent %
Top of vent 3
opening Sanitary t-ee . ' Trap
U 2in. fixture drain i Water seal
<2in—2—= e —— _;(trap seal)
<—/4in. per ft slope 2;"-104 n-
Trap “ai

v

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

Venting — Vent Connections and Grades

o

A

\ Vent connedions lo
Vents can connect together at a horizontal drains shall be
point at least & inches above the mads above the centerline
flond lsval rim of the highest of the drain pipe
fiture—inthiscasethe lavatory f [ 1 - T TS o
B hecies i ooy ™ Toamarine afhorsortal dan e
Vents sloped down
toward the drain
P \ Offsets are allowed on individual
-, vents only when at least 6 inches
above the flood level rim of the
iR fixture it serves
p L P | — S — — Flood level rim of lavatary
Lavatory
=0 Shower
Water Closet
s :{7 77777777 — — Flood leve! rim of water closet
E : 2 — — Flood level rim of shower




Venting — Vent Termination

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

Vent through roof
Minimum 10 from openinginto buildings
\ unless at least 3' above such openings

Side wall vent
Connect with Aicu-nnhls Minimum 7 above deck
another vent ~~—__ | vincow /

—_ Accoss
or t

o Observation deck
| 5% opento public.

Air admittance valve

Ground

Venting — Sizing of Vents

Ieriv!duaI Vents, .Branch Vents, = T —
Circuit Vents, Relief Vents ~rm

= Must be at least half
the diameter of the drain
served but not less than 1%
inch.

Individual Vent

= Cannot exceed a developed
length of 40 feet.

P:men sink

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.

Branch Vent— Branch Vent —— Branch Vent—

G caliEa
== & &
JEal=alss




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.

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.

Venting — Relief Vents in Multiple-Story Buildings

Relief Vents | p—

_______ "= Ventstack
= Required for drainage o el
stacks serving more than

__— Ventstack
Drainage
stack ~—_

10 branch intervals.
= Must be same size as the / ;

drainage stack to which it el

connects. \

* Relief vent — A vent whose
primary function is to

3

(71 Faodlavel Connection shall be at
_— least3 feet above the

floor level

23

Horizontal drain branch

3 33 o

Relief vent to be the same
size as the drainage stack
to which it is connecting

@

8

provide circulation of air
between drainage and vent
systems.

NR N
B R R

I

B 2




Venting — Vents for Horizontal Stack Offsets

Yoke Vents Vent Stack Drain Stack
= Horizontal offsets in drainage stacks must b e
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.

Venting — Venting of Island Fixtures

® 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

Vent rise above bottom
of fixture

Flood-level rim

a

—1=

——__J

e —

B N —

|

j

I

i

I
F
Al

AAAAEAAAAAﬂ

Cleanout Bottom of fixture

to connect with either for vent

horizontal drain branch or

vertical portion of fixture Low point of vent connects
. to drain downstream of

drain. fixture drain

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
extending to the outdoors.

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

(IPC Section 918)

Kitchen Sink
Air admittance valve
(individual and branch type)




Venting Methods — Common Vent

= Common venting is just a
simple method of allowing
Laundry Tray an individual vent to serve
as the vent for two fixtures.

/N Clothes Washer
Lavatory . Bathtub = The two fixtures must be
ﬁ‘ o Cleanout

located on the same floor

1108

Lavatory

Bathtub

level and can be connected
to the drain and vent at the

/ d / same level or at different
IPC Settion 406.2 requires the levels.
clothes washer drain to connect
to a minimum 3" branch = When connected at
different levels, the size of
‘ Pipe size Maximum discharge from upper the pipe between the two
| (inches) fixture drain (dfu) fixture drain connections
i : shall be sized per IPC Table
9 ‘ 4 911.3.
9/.t03 ‘ 6

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 e e Tater
horizontal configuration. SR

¢ 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.

froRizoNTAL wET VEN

Fioor Drain Bathtub

Kitchen
Sink

Lavatory

142"

&t vent begis at the
dry ventand ends at the
water closet fixture drain

Lavatory

[verncatwer venT]
VERTCALVETVENT] 4 40

b ’Z"\ Wet vent begins at the.

lavatory fixture drain
Bathtub
- 5 and ends at the water

— | closet fiture drain

"Although the two lavatories are part of the.
bathroom groups, they are served by the

common vent because the fixture traps are
above the height of the horizontal wet vent

Water Closet

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 LM,K —
cannot be located above /l)
the wet vent unless it is \

as a common vent /

separately vented. Lavatory

Lavatory

Dry vent can be the vent

serving any fixture within \<
the bathroom group except ~ [22"etvent V Water Closet \

an emerg.encv ﬂOOr d.raln' See IPC Section 706.3 for the proper
¢ Both vertical and horizontal Water Closet type of fitting to use for connecting Vﬁ
. . back-to-back water closets
wet vents shall be sized in i Eibce

accordance with IPC Table Bathtub

912.3.




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,
each fixture drain being served by
the circuit vent must not exceed
the maximum distance allowed
per IPC Table 909.1, and the trap
cannot be located above the
horizontal circuit vented branch
unless it is separately trapped.

Individual Vent

Circuit Vent =
Individual Vent
1-12" \Ll

Floor Drain Bathtub g:‘::e“

Commaon Vent

Lavatory
1-4/2"

=0 Circuit vented section

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
/ Branch vem_ii_ii_

the fixtures drains
and traps beings

served by that /

circuit vent, but e ook
. recieving the
alSO the dl'alnage d‘scnanrggeof Relief vent
. . fixtures on an e
fixture units of UppeF oo
other fixtures and
branches
connected within S~
or upstream of the

circuit vent.

Circuit vented branch

Section A has 7 water closets, 1 drinking fountain and 1 emergency floor drain totaling 2 drainage fixture units (dfu)
Section B has 7 water closets and 1 emergency floor drain totaling 28 dfu, plus 29 dfu discharging upstream for a total of 57 dfu
Section C has 4 water closets, 1 drinking fountain and 1 emergency floor drain totaling 17 dfu, plus 57 dfu discharging from upstream for a total of 74 dfu

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.

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

¢ The relief vent must connect to the — ~

horizontal drain between its connection N e e
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

Air Admittance Valves

Circuit vent
e

Floor drain Lavatories

Water Closet
Water Closet

Circuit Vent
T

Air Adpittance Valves
S

Floor drain
Water Closet Shower

Water Closet

Shower

Water Closet / Floor drain

Water Closet

Circuit vented branch serving 4 water closets,
2 showers and 2 emergency floor drains.




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 . Connecting to a horizontal = Connecting to a building

(inches) branch or stack drain or building subdrain
2 3 4
9Y, [ 6 ' 9%
3 [ 19 31
4 [ 90 | 50

Venting Methods — Waste Stack Venting

* Waste stack venting is basically a
vertical wet vent where the
oversized drainage stack also
serves as the vent for the fixture ?j;if;‘,f’;?g‘;;?s.
drains. above flood imof

* Neither vertical nor horizontal fixure
offsets are allowed in the stack
between the lowest fixture drain
connection and the highest
fixture drain connection.

* The drainage stack cannot serve
water closets or urinals.

* In this application, each fixture
drain must connect separately to
the drainage stack while 1
maintaining the allowed distance
from the vent to the trap.

Stack vent to be same
diameter as the stack

No offsets allowed

197

d dd ddT

No offsets allowed

o
T 975
Jd Jd dd

Waste stack vent of kitchen sinks

Venting Methods — Waste Stack Venting

* Waste stack venting is basicaIIy a Maximum number of drainage fixture units (dfu)
vertical wet vent whereby the e T
oversized drainage stack also serves | i | - 9
as the vent for the fixture drains. - - 4

* Neither vertical nor horizontal i —

X 2% No limit 8
offsets are allowed in the stack —
3 No limit 24

betweer) the lowest f!xture d'rain | n — W
connection and the highest fixture c NG it -
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 S
and limited as to their length in order to
serve as the vent for water closets and Urinal
urinals. Shower |

* Drainage stack shall be equipped with a Ll
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 o
710.1.1and 710.1.2, and vented as Stower  Uinal /
required in IPC Sections 907 and 908. WELEH ot

Water Closets

Tr T )
\

P

Venting Methods — Single Stack Venting

* Single stack vent system is an

. . Maximum connected drainage fixture units (dfu)
oversized drainage stack that

Stacks 75 feet Stacks 160 feet
. Stack size Stacks less than 75 to less than 160 = and greater in
serves as both a drain and a vent (inches) fectinbeight | feetinheiaht height
N . . 3 94 NP NP
for the fixtures connecting to it, . - . e
except that the horizontal | s 480 %5 | o4
[} 1,015 480 295

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 Il — 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 Il — 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
B
Branch Vent

Part Il — 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
D
Relief Vent

Part Il — 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 Il — 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
C
Circuit Vent

Part Il — 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

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

Storm Drainage — Desigh 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

protect the strtljcture from STORM | 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
| SANITARY/STORM SEWER.
conductors and leaders to
t it
gasses from entering the Ncomeineo Mg sanirany
ftructure € SANITARY/STORM DRAINAGE
’ SEWER

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.




Roof Drains — Materials

* Storm drain piping Material | Above ground Below ground
materials within a ABS | X f X
structure are the same as pPVC X %
the material requirements | PE [ il X
for the drain, waste and [ [
vent system as identified Sty . . X
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.

Roof Drains — Installation

= Same installation requirements for

the sanitary system apply also to | Change in direction
the storm drainage syste m, such as Type of fitting [ Horizoptal to Vergical to Horiz.ontal to
N . pattern vertical horizontal horizontal

the appropriate fittings necessary Sieshth Gend X X ' X
for changes in direction,  Eighth bend X X X
connecting in such a manner as to | Sixthbend X % X
prevent obstructions or ledges, not | Quarter bend X X X
decreasing the size of the drain in _ ELEEEEY 1 LY A
the direction of flow and providing Z:i::et:: ; a X
cleanouts for proper maintenance Wye < X X

of the piping system. Combination wye | X o %

= 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

Roof Drains — Design and Sizing

Capacity (gpm)
Pipe size Slope of horizontal drain
(inches) Vertical Y. inch per | 1 i —_— .
drain 6 ,inch per | '/, inchper 'l inch per
foot foot foot foot
2 34 15 99 N 44
87 39 55 79 1M1
4 180 81 115 163 231

New in 2021 IPC, is Section 1106.2.1- Rainfall rate conversion method.
The rainfall rate falling on a roof surface shall be converted to 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.

Roof Drains — Design and Sizing

conductor — A pipe
inside the building that
conveys storm water

from the roof to a Primary Scupper
storm or combined
building drain.

* leader — An exterior Sevenda

Scupper
drainage pipe for

conveying storm water
from roof or gutter
drains to an approved
means of disposal.
Leaders will be sized as
shown in IPC Table
1106.3.

The vertical leader is 10 be sized in
accordance with IPC Table 1106.3 based on
the designed flow rate in gall per mdnut
(gpm).

The quantity, size, location and inlet elevation of both primary and must be d d o prevent the:
depth of panding water on the roaf the Y s by the Building Code.
However, the minimum height of scuppers shall not be less than 4 inches and shall have a width that is equal to or greater
than the circumference of a rool drain sized for the same roof area




Roof Drains — Design and Sizing

IPC Table 1106.3

Size of leader Capacity

(inches) (gpm)
9 30
9x9 30
1, x 9, 30
91, 54
o )G 54
3 99
2 x4 99
9'/:%3 99
-+ 192

Roof Drains — Design and Sizing

* Scupper openings Horizontal gutters to be

sized in accordance
cannot be less than 4 o sl

inches in height and Roof

must have a width \

that is equal to or

greater than the /

circumference of a O —

roof drain sized for the leader) is to be sized

in accordance with
same area. IPC Table 1106.3

e Exterior horizontal
gutters are sized in Tt s
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.

Roof Drains — Design and Sizing

IPC Table 1106.6

Gutter dimensions* Slope Capacity
(inches) (inch per foot) (gpm)
(R v 26
ARG % 40
4 s 39
oY, x3 1 55
91 %3 Y 87
5 L8 74
4x9Y, 1 106




Roof Drains — Design and Sizing

¢ 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 T
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, Sjgfrf'f;gbz‘;f;;fgfjd“é
thus indicating to occupants that the where observable

primary roof drain is blocked.

—— Primary
=i Secondary Roof Drain

Roof Drain

Sized in accordance
with IPC Table1106.2|

To storm sewer

Roof Drains — Design and Sizing

Roof Drain

Scupper \\T \ T{_, Scupper

(secondary drain) (secondary drain)

——Primary Roof Drain

Size in accordance
with IPC Table 11062

To storm sewer

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).



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.

Subsoil (Foundation/Footing) Drains

* 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. Dampproofing

. .. Alternative
* |PC addresses the pipe and fitting location for filter

membrane Basement
installation. \
* Subsoil drains shall not be less than 4
inches in diameter. Minimum
* Type of pipe acceptable for subsoil o Concrete floor

drains is identified in IPC Table Minimum \ Gravel base
1102.5, and the fittings used must be W

. lashed gravel
approved for the type of piping base and cover .
material selected in accordance with s P

IPC Table 1102.7.

Optional keyway

Continuous filter membrane
(“sock”) over perforated pipe

Part Il — 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




Part Il — Drain, Waste and Vent

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

True
Testing is required for the roof drain system within

the structure. It is not required for storm drainage outside
of the structure.

Part Il — 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

Part lll — 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?



Water Distribution
Part IV

= 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. - & ’ a

* 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.

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.




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.

Transition to Water
Service Material

— Full-Open Valve

_ja-d—'e/ Uewfor: oo Crat spaco Concrete Siab Floor "‘\G_“EE__

Transition to Water
Ful-Open\Valve gqnice Material
s

Water Senvice Material I I E :]

Pipe Sleave (typical)

Pips Sleave (typical
EOSeR RC Water Service Material

Water Piping — Materials

IPC Table 605.3
Material Standard
PEX pipe and tubing ASTM FB76; AWWA C904; CSAB1375
Ductile iron water pipe AWWA C151/A21.57; AWWA C115/A921.15
PE plastic tubing ASTM D2737; AWWA C901; CSA B137.1
Stainless steel pipe (type 304/304L) and ;
(Type 316/3161) ASTM A312; ASTM A778
" ASTM D1785; ASTM D2241; ASTM D2672; CSA
PVC plastic pipe 31373

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.

Water Piping — Materials

IPC Table 605.4
i Material | Standard
CPVC ASTM D2B46; ASTM F447; ASTM F449 CSA
B137.6
Copper tubing (Types K, WK, L, WL, Mor  ASTM B75; ASTM B8S; ASTM B251; ASTM
M) B447
PEX plastic tubing ASTM FB76; CSA B137.5
PEX-AL-PEX pipe ASTM F1981; ASTM F29269; CSA B137.10
PP plastic pipe or tubing ASTM F2389; CSA B137.11
Stainless steel pipe (Type 304/304L) and IASTM A312; ASTM ATTS
Type 316/316L)




Water Piping — Materials

IPC Table 605.5
Material Standard

/ASSE 1061; ASTM FB77; ASTM F1807; ASTM F1960; ASTM

PEX plastic tubing FO080; ASTM F2098; ASTM F2159; ASTM F9434; ASTM F2735;
(CSA B137.5

PE plastic pipe |ASTM D2609; ASTM D2683; ASTM D3261; ASTM F1055; CSA
B137.1

Stainless steel pipe (Type 304/304L) and (Type 316/316L) ASTM A312; ASTM AT78: ASTM F1476; ASTM F1548

PVC plastic |ASTM D2464; ASTM D2466; ASTM D2467; CSA B137.9; CSA
B1373

CPVC plastic |ASSE 1061; ASTM D2846; ASTM F437; ASTM F438; ASTM
F439; CSAB137.6

PP plastic pipe or tubing /ASTM F2389; CSA B137.11

Metal (brass) insert fittings for PEX-AL-PEX |ASTM F1974

Copper IASME B16.15; ASME B16.18; ASME B16.99; ASME B16.26;
/ASME B16.51; ASSE 1061; ASTM F1476; ASTM F1548

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.

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.

Water Piping — Design and Installation

* Where quick-closing valves are
installed, approved water-hammer

arrestors that conform to ASSE 1010 4 Pressurized air
must be installed in order to reduce or Diaphragm
control anticipated water hammer in Waley

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.

L~ Pressurized air

e Q-ring sealed piston
Pressurized air

| ~— Water

Compression element

_ SAVER

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. Qn thet :\;Iater fistribuiction supply Offcs Buiding s aneonre e
pipe at the entrance to a
structure.

2. At the base of every water riser 5{;;%%‘ a
pipe, except in one- and two-
family residential occupancies
and multiple-family residential
occupancies that are no more Ettpenas o1 e cse P
than two stories in height.

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

4. On the water supply pipe to the o s e s e
water heater.

* Full-open valves are required to
have access.

ks

—Cold water in

Hot water out-

_—Water Service

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.

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 flow rate  Maximum flow rate Minimum flow Minimum pipe size
pressure
Bathtub (standard size) 4 gpm N/A 90 psi B
Shower (balanced pressure) 9.5gpm 2.5 gpm @ 60 psi 20 psi Vi
Lavatory (private) 0.8gpm 9.9 gpm @ 60 psi 8 psi G
Water closet (tank type) 3gpm 1.6 gpm 90 psi W
Kitchen sink (residential) 1.75 gpm 9.9 gpm @ 60 psi 8 psi I
Dishwasher (residential) 9.75 gpm N/A 8 psi o
Hose bibb 5gpm N/A 8 psi o




Water Piping — Sizing
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Water Piping — Sizing

IPC Appendix E, Table IPC Appendix E, Table E103.3(2)

H H Load values, in water supply fixture
E103.3(2) is used to determine _ occupancy | YPE ot supmly et
. . Cold Hot Total
the water supply fixture units Batiroom oo Prvae Fushiank 27 15 %6
Bathroom group Private Flushometer valve 60 3.0 8.0
. Bathtub Private Faucet 1.0 1.0 14
for fixtures based on the type i e = o 5 "
. . . Bidet Private Faucet 15 15 20
Combination fixture Private Faucet 995 295 30
of fixture and whether it is L T I
. . . Drinking fountain Offices, etc. 38" valve 0.95 095
serving a private or public Kizchen sk hrvsie Facet 70 70 T4
Kitchen sink Hotel, restaurant Faucet 30 3.0 40
Laundry trays (1 to 3) Private Faucet 10 1.0 14
occupancy use. e o =
Lavatory Public Faucet 15 15 20
Service sink Offices, etc. Faucet 295 295 30
Shower head Public Mixing valve 30 3.0 40
Shower head Private Mixing valve 10 1.0 14
Urinal Public 1" flushometer valve 10.0 100
Urinal Public 3/4" flushometer 50 50
valve
Urinal Public Flush tank 30 30
'Washing machine (8 1b) Private Automatic 10 1.0 14
'Washing machine (8 1b) Public Automatic 9295 295 30
‘Washing machine (15 Ib) Public Automatic 30 3.0 40
Water closet Private. Flushometer valve 60 60
Water closet Private Flush tank 99 99
Water closet Public Flushometer valve 10.0 10.0
Water closet Public Flush tank 50 50
Water closet Public or /ate. Flushometer tank. 9.0 — 2.0
_ﬂ_——_

ForSI. 1inch=25.4 mm, 1 pound = 0.454 kg.

For fixtures notlisted, loads should be assumed by comparing the fixture to one listed using water in similar quantities and at similar
rates. The assigned loads for fixtures with both hot and cold water supplies are given for separate hot and cold water loads and for |
total load. The separate hot and cold water loads being three-fourths of the total load for the fixture in each case.

Water Piping — Sizing

Flush Tank IPC Appendix E, Table E103.3(3)

SUPPLY SYSTEMS PREDOMINANTLY  SUPPLY SYSTEMS PREDOMINANTLY FOR
FOR FLUSH TANKS FLUSHOMETER VALVES
Load Demand Load Demand
/ater /ater
Soomry | (Saons (e reet | Sumply (Galoms (cubic feet
'.":“"5 minute) |~ Perminute) '.',’,‘",“'i'; minute) | Perminute)
30 = = =
g '1 50 = = =
65 = = =
4 8.0 — — —
5 9.4 5 15.0
6 107 6 74
i 1.8 4 y 19.8
8 128 1.711104 8 229
9 137 1831416 9 %6
10 146 1951798 10 97.0
[ n 154 2.058672 1 27.8
12 16.0 9.13888 12 28.6
T3 | s | esesre | 13 | 4 | 3
Flushometer valves R
15 175 23394 15 31.0
16 180 9.90694 16 Eil)
17 184 2459712 17 326
18 168 2513184 78 34
19 19.2 92.566656 19 3492
20 196 2.620198 20 35.0
% 215 % 380
30 233 30 420
- 9 4
3 6.
7 8
1 0.
0 4.
0 3
0 1
41.0 5.48088 643
435 67.5
480 730
|55 770
570 | 761976 810
610 815448 &5
650 | 8689 900
700 9.3576 95.5
750 10.026 101.0 13.50168




Water Piping — Sizing

METER AND
SERVICE PIPE “"‘m i MAXIMUM DEYELOPMENT LENGTH (feet)
(inches)
Pressure Range 30 to 39 psi 40 60 80 100 | 150 | 200 250 300 | 400 | 500
i i 28 | @ | 8 |16 | 4 1 |os [05] 0O 1
3, = 95 | 75 6 | 55| 4 [35 | 3 |95 2 | 15
7 1 3 | 95 | 90 | 165 11 9 | 78 | 65 | 55 | 45
1 i] 39 39 97 21 135 10 8 7 5.5 5
I 1 39 32 32 32 30 24 20 7 13 | 105
1 1, 80 | 80 | 70 e - e
1 w: 80 80 80 'SERVICE PIPE "m('h:'.:;' R MAXIMUM DEVELOPMENT LENGTH (feet)
1 19, s 8 | g [oches)
i 1‘; e Pressure Range 40 to 49 psi 40 &0 80 100 | 150 = 200 | 950 = 300 = 400 500
o i 3 25 2 15 15 1 1 05 05 05
2 i 151 | 151 | 151 9, ¥, 95 95 85 7 55 45 35 3 25 2
1 9 87 87 87 3, 1 30 3 39 9% 18 135 | 105 9 75 6
11, o 975 | 975 | 975 1 1 30 32 39 » 4] 15 15 95 75 65
9 9 365 365 | 365 ) 1Y, 39 32 32 32 39 32 39 o7 21 165
R
1 1, 87 a7 87 87 87 87 87 7 65 5
(A e 151 151 151 151 151 130 109 93 s 63
9 i 151 151 151 151 151 139 115 % i &4
1 2 87 87 87 87 81 87 87 87 87 87
1, 2 975 975 975 975 975 975 964 238 198 169
9 2 365 365 365 365 365 349 304 270 290 185
9 9, 533 533 533 533 533 533 533 598 456 403

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

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




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 utilized for Z
CAUTION: NONPOTABLE WATER. DO NOT DRINK

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 connection — Any physical connection or arrangement 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”).

Backflow Protection — General Requirements

* Water service needs to be Building Water Building Water
Sewer Service Sewer Service
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.




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

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

— — F - E A kitchen sink or bathtub faucet with a

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

Flood Level Rim

Effective Opening

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 3 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

Backflow Protection — Backflow Assemblies, Devices and
Methods

DEvice DEGREE OF APPLICATION® APPUICABLE
HAZARD® STANDARDS
Backflow prevention assemblies:
Petie chepk beckion ey oo Seckpresureorbocsporage | ASSE 1015 AUMACSTO,
mbly and double check i Low hazard S &
Drtecion actton pevntionasenty | e SRS
Double check detector i protection Backpressure of backsiphanage
backfiow prevention assemblies lovted Sizes 216" IS
ressure vacuum breaker assermoly High orlow hazard_| Backsiphonage only Sizes ;| ASSE 1020, CSAE
mucm pressure principle backfiow Backflow preventer plumbing devices:
pressmz pﬂn:\p\zb ﬁv:";&ﬁ“xfm‘d HigTorlow ez | S s 3o ééi%l&‘im N I — ASSE 1009/ASME
j [p el E High hazard Backsiphonage only A112.1002/CSA B195.12,
Reduced pressure. dde(\ur fite protecton | i orow hazard (Fﬁm mmm\gmm e IR OB D) CSABI95.3
Spill esistant vacuum breskerassembly | High orlow hazara | 2KShonage iy ASSE 1056, CSA kkﬂwg‘;m’ﬁg:’ teiged Low hazard B"’Scé‘éﬁ”“" becloiphonae | yqor 1008
Backilow preventer plumbing devices:
Backflow preventer with intermediate: Backpressure or backsiphonage
ASSE 1009ASE Low hazard 2 ASSE 1012, CSAB64.3
Antisiphon-type fill vz:vés for gravity. i hezard Backsi e AT12.1009/CSA atmospheric vents Sizes '/~
CsaBies3 —
Backpressure or backsiphonage
i e cobored — P T | st Dual-check valve-type backflow preventer | Low hazard 5;25 e @92 | ASSE 1024, CSABG46
izes
Backflow provente wih remediate Bs(b@ttssuvecfba(mms: o Low haad backpressure, rated
atmespheic vents izt Sizes 1, ASET012 SAR ose connection backfiow preventer High orlow hazard | working pressure, backpressure | 45 c";‘j\%g; S
e e e el ot “ﬂ;;gﬁwg"b*‘mmﬂe ASSE 1026, CSAL or backsiphonage Sizes ;1" 3 =t
Lowhead backpressure, rated | 11000 Low head backpressure o ASME A119.91.3, ASSE
e e BRI | M b*‘?'“s“'e | 1089, csaBe+2 Hose connection vacuum breaker High or low hazard baclslphcrﬁge 1011, CSA B64.2, CSA
ox oo e e i sizes ', 86491
SWE A112913) g i
Hose conection vacuum bresker High orlow hazard isiphonage 1011, CSAB64 2
i 6451 | Laboratory faucet backfiow preventer High or fow hazarg | 10 head backpressre and ASSE 1035, CSABS4T
Low head backpressure and
Labortory faucet backowpreventer | High orlowhazard | o irace ASSE1035, CAR pine applied atmospheric-type vacuum hor low hazard | Backsiphonage only ) 6411
Pi d atmospheric-type vacuum Backsiphonage only. breaker L crlo eea Sizes V"~ 4" ASEIDCA LT
e "plied et Highoorlow hazard | CiSphotese A 1001, AR i
B = Low head backpressure or
Law head backpressure of Vacuum breaker wall hydrants, ASME AT12.91.3, ASSE
Vacuum oreaker wall hydrant ASMEATIZN3, o ,
ot ressan, o crnng ype | H8horlow hezard i 101, CoAB6428  frost-resistant, automatic-draining type | 191 O low hazard ;’I‘;Cé"f & se 1019, CSA B64.2.9
2
‘Other means or methods
g High or fow hazard o AsvE AlTe 1o IO IEX IERNS CEMEHoUE
A gap fitings for use with plumo i SR
ﬂ;lsirgs, aprg?a"éx;é a‘;umug'sm Hghorlowazad | sscksiphonase o badpresre | AVMEATIZ13 | Alrgap — — High orfow hazard | Backsiphonage or backpressure | ASME A112.1.2
Barometric loop High orlow hazard only (See Section 608! "%'ﬁ& L (Ot e iy High orlow hazard | Backsiphonage or backpressure | ASME AT12.1.3
Barometric loop High or low hazard | Backsiphonage only (See Section 608.14.4)




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.

Protection of Potable Water Outlets — Hose Connections

¢ Qutlets with a hose connection, such as hose bibbs and wall hydrants, must be
protected by means of an atmospheric-type or pressure-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.

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

Cold water supplyx

ASSE 1024

<« ASSE 1022 ——— >

or
ASSE 1022 .
device

device
Non carbonated Carbonated Carbonated
drink dispenser drink dispenser drink dispenser
PLAN VIEW

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.

Protection of Potable Water Outlets — Heat Exchangers

* If the heat exchanger utilizes a
toxic transfer fluid, it is |‘i
i ' INTERMEDIATE AREA
deemed a high hazard and L = A
must be a double-wall type TO ATMOSPHERE

where the intermediate area
is open to the atmosphere,
thus providing an air gap.

 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, orif 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.

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.

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.

k.
|y

e
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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.

Part IV — Water Distribution

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

A. Red
B. Yellow
C. Green
D. Purple

D. Purple

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

Part IV — Water Distribution

4. What is the minimum distance from septic tanks to potable
ground water sources?

A. 25 feet
B. 50 feet
C. 75feet
D. 100 feet

A. 25 feet



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. 75feet
D. 100 feet

D. 100 feet

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.”




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
allowed or if there are additional
regulations that apply to graywater

reuse, such as local health codes. =
Graywater from lavatory and shower ‘_lJ

I I To Sewer

= Shower
Water Closef
vator:

Graywater Storage
and Treatment

Nonpotable water feed to water closet

Nonpotable Rainwater Collection and Distribution
Systems

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

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

Monpotable rainwater
feed to water doset

Rainwater storage tank

Nonpotable Rainwater Collection and Distribution
Systems

Collection
Surface

Debris Roof)
Excluder &8 {




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.

Protection of Potable Water

= |nternational 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.

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.

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.

Part IV — Water Distribution

7. T F When asystem 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?

Gas Piping and Appliances
PartV

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.

© International Code Council, Inc.



Fuel Gas — Appliances

- . . po— -
= Listing and labeling of appliances by s S
qualified nationally recognized third- e ot Henufaclurers address
party agencies gives assurance that an FORCED AIR FURNACE
. . . For indoor installation in building constructed on site
appliance, when installed in accordance
with the manufacturer’s instructions, will | Hesre. | ascooo | seieine. | xxoo001 | micre [ 12an |
function satisfactorily for the intended e e oo -

purpose and will operate safely. R
[ Calogory
Manifold Minimum supply Maximum
pressure p'ﬁfgﬁ;m""' supply pressure
inches WC adjustment inches WC
Designed
Temp rise from 70°F to maximum outlet| 200" F
air iemperature

Ty [wmemn ] mne
e 115 Volts, 60 Hz, 1 PH. bl 11.0

Minimum clearance 1o material
Sides  1in. Top 3in.
Back 1in. Front  1in.

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

Combustion air | * Gas clothes dryer in a toilet room

directly from outdoors @
[—

Non-direct vent, gas fired
furnace, boiler or water heater

)

Transfer grille
min.100 sq. in. free area

Self-closing solid door No sterage
I with weatherstripping or other use /
fi—il
Gas
oy =P
\ dryer Linen
I Clothes | % £ s
closet @ =
: o 8 S|
Bedroom 1 E
|
! g = Laundry/ Toilet room
| 3|
0

Entry
from
1 == garage

INS19)

Kitchen




Appliance Installation and Location — Location Limitations

= The IFGC requires any ignition
source of an appliance installed
in a garage to be at least 18 H_T
inches above the floor unless
the appliance is listed as
flammable-vapor-ignition

resistant. - iy
Da b Eom;,w \j enser
:umgl;llcn.s«e.ddﬂmn of

mmuc:

KITCHEN DNINGROOM

SPACE

SINGLE-FAMLY
DWELLING

SPACE

THE AP PLIANCE ROOM 1S PART OF
THE GARAGE. AND THE FURNACE AND
WATER HEATER THEREIN MUST COMPLY
WATH SECTION 3053

LGARA&1

= OVERMEAD DOOR =]

Appliance Installation and Location — Protection from

Impact

® |Installing bollards, curbs or other ‘ P
approved barriers provide " e
protection from impact by @i“"‘”“"" . |
vehicles. T — @

Garage

Nir
condition
W Concrats-filled stesl
pipe bollards or
Duwalling athar approved protsction

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.

ALNLN M ININTSININININININI NI NN
—— SUSPENDED UNIT HEATER

107 MIN. IF VEHICLE CAN PASS
BEMEATH APPLIANCE

g0"
i\ ENTRY
| | DOOR
_____ HEIGHT

For SI:1 fwt 3048 mm

eSS

907 MIN,




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.

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.
= L ength 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 VAC convenience receplacle
-

i
&~ Light fixture

<— Furnace

Equipment
disconnect switch

Light switch near —
access opening (=

=2 Minimum 24-in.-
wide walkway

Passageway to be

minimum 22 in. by 30 in.*
Access opening®

minimum 20 in. by 30 in

“Large enough to allow removal
of largest piece of equipment



Fuel Gas — Condensate

Vent exhaust pipe

= Most common method o
to prevent water damage to | el
construction materials because of a _ca |l "
stoppage in the primary drain is -
to install an auxiliary drain pan below l — CoEmunce
the appliance.
—

Auiliary drain pan
minimum depth 1.5 in. [

= N [

T : :
Wood joiats Gypsum board
Auwsiliary pan drain
shall discharge to
conspicuous location

Minimum 3-in. OR
appliance dimension  Drain line is not required
when pan has water
leve! detection that
shuts off appliance

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

% typical
e condensale drain pipe

Internal overflow Pump motor housing
float switch,

120 VAC
powercord
\‘A

/P;mp discharge

tubing

[—Wire leads from integral
overllow cut-off switch

Fuel Gas — Combustion Air

COMBUSTION AIR METHODS

Twe Gpenings Smgle High Opening COMBINATION
| INDOOR/OUTDOOR AR
1 1
D e Determine indoos vokme rato and
e tarins i Ao Wit --m-nw-m(sssm"-mm Wm—mmm
|sectons 304.6, 304.61|  |Sections 3046, 304.6.2 H”":"m‘ >

Inuullnu SUPPLY

u-lwmamsysem
Known Air Infilation Rale Metod SR Seo
Pivrgor
5 Secbons 304 5, 304.5.2 Sections 04,9 thraugh 30493

Catcutate the requied]
e e |

mn-mmmm

Equation 3.1 Bquation 3.2
|—0| ‘Determine if indoor space has suflcient volume }.—
1
-]
indoor Al is Suficent

| Lt || i || Syaem || System | see Section 3044




Calculating the Net Free Area of Vents or Grilles

= 75% of the gross area : i |
for metal louvers

= 25% of the gross area  [HiaRmEse
for wood louvers.

Metal louver 1din. Bin V112
=q. in. of gross ares

| 14in |

Frae area considared ’ I ‘
as 28 sq.in. (25% of 112) L 1 Bin.

Wood louver

Combustion Air from Inside the Building

* Combustion air for gas-fired appliances may be ‘W.DES'Sjm.m —t——
obtained from an indoor space having a volume of O
at least 50 cubic feet per 1,000 Btu/h input rating of =
all appliances being served within the space. T N

* |IFGC also allows drawing combustion air from e ina L1000 B

Example: Calculats indoor combustion air volume:

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. Exampe:Detrine et s o for each comusicn i apenig
* The code requires each opening to have a free area e
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.

185000 5o BTSOCUf
o = volume required

135000 _ 135sqin.netfree

S araa per opening

Saction

Each combustion air opening
requires free area of 1 sq,in.

per 1,000 Biu/h appliance input

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

Gas vent —

Ventilated attic
Insulation

Metal sleeve required
to a point 6 in. above

insulation and ceiling joist

Ridge vent

o

Combustion air ducts
to outside

Horizontal combustion air ducts
minimum free area of 1 sq.in. per
2,000 Btu/h for each opening

Example: Calculate size
of each opening

Total appliance input rating
is 135,000 Btu/h

67.5 sq. in.
135000  _  ‘yreparea
2,000 per opening

Combustion air ducts

=12in

Vertical combustion air ducts
minimum free area of 1 sq. in. per
4,000 Btu/h for each opening

Example: Calculate size

of each opening

Total appliance input rating
is 135,000 Btu/h

33.755q.in.
135000 . freg area
4,000 per opening

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
increased to meet three criteria.
The free area of the opening
must be at least 1 square inch
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.

Vent Installation

Furnacs

100,000 Biwh input

’_-b_
Single combustion
air opening directiy

to outdoors
=

Water heater
35,000 Btuh input

7

=12in.

Air circulation:
Minimum 1-in. clearance at sides
and back of appliances
Minimum 6-in. clearance in front
of appliances

Single opening requires 1 sq. in. per 3,000 Biwh
of total appliance input rating and not less than
sum of areas of connectors

Example: Calculate opening free area based on
total appliance input of 135,000 Btu/h and one 7-in.-
diameter connector and one 4 in. diameter connector

7in diameter = 38.5 sq. in. cross-sectional area
4in. diameter = 12.5 sq. in. cross-sectional area

Total: 51.08q. in. free area

135,000

= 455q.in. free area
3.000 e

51 sq. in. free area is required for single opening

Plan view

PVC gas vent

Steel
shield plate

Pipe chase

! < 1zin.
Type B gas vent

L Double

=— Wall stud

Bottom plate

Elevation view

. | =

Floor joist

top plate

sheathing



Vent Installation

= \/ent termination must be located

so doors cannot swing within 12 m/“‘”“”‘““
inches to protect against physical _ ad
damage. Exnior g
and step
b
San npom
Patia door
Gas-Vent Roof Termination
* The required termination Minimum height (ft) from roof to
height for gas vents not more ol b
than 12 inches in size and flatto 6112 | 10
Over 6/12t0 7/12 | 1.95
Iocajced at |E?St 8 feet from a Over 1120 8112 15
vert|ce?l wall is based on the Over 8/12 to 9/19 90
roof pitch. Over 9/19 to 10/19 95
* Gas vents larger than 12 inches Over 10119 to 11/12 3.95
or less than 8 feet from a Over 1112 to 19/12 40
vertical wall must terminate at Over 19/19 to 14/19 5.0
least 2 feet above the roof or Over 14/1210 16/12 | 6.0
any portion of a building within Over 16/12t0 18112 | 1.0
10 feet horizontally. Over 18/120 20112 | 15
Over 201120 91112 | 80
[Ref. IRC Figure G2427.6.3]
Gas-Vent Roof Termination
Vent less than 8 from wall
en J
2 fee
i Do not INSTALL:
Lowest discharge
Dpaning = Below parapets
Listed cau—:_‘ ] » Under eaves |'
* Next to walls
Listed gas J/l

—

i
N

vent

Roof slope

is x/12 INSTALL

* At least 2 feet higher than wall located
within 8 feet horizontally of vent.

H minimum height from roof
to lowest discharge 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 input rating Min. clearance to air Min. clearance
Over Not over | openings into building (in.) above grade (in.)
= 10,000 | 6 19 1
10,000 50,000 | 9 19
50,000 150,000 | 192 12

Direct-Vent Appliance Vent

PVC pipe gas vent
per manufacturer

Category \VJ
high-efficiency
condensing furnace

PVC pipe combustion
air per manufacturer

Vent Sizing and Installation Requirements

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

TERMINATION \

appliances. B
* For asingle Category | appliance with a BVENT

draft hood served by a Type B vent, the LENGTH OF LATERAL

vent connector and vent must not be less 7 venT o OF

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 "=~ GASFIRED FURNACE
area of the smaller draft hood. _H

DRAFT HOOD

[]

B




Vent Sizing and Installation Requirements

STREET (FRONT)
SIDE OF ROOF

* 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.

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.

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

* |FGC does not permit the installation of
gas piping within an air duct, clothes
chute, chimney or gas vent or through RO ST
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.

Fuel-Gas Piping — Piping System Prohibited
Locations

.. . . * Piping under slab between interior points
* There are limited provisions in the

code to allow piping to be installed PanTRY e
below ground underneath a V%:;_,‘ .
building or within a concrete slab woerans iR
fI CDNDUET—/
Oor. . . . COOKTOP
* A common method of installation is G

a conduit for the installation of gas
piping, such as CSST to serve an

appliance located in an island away DO NOT SEAL ANNULAR SPACE
from surrounding walls. ; r ;’f::fm -, I ;
| 1 —_

CONDUIT

PLAN VIEW

ELEVATION VIEW

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.

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




Fuel-Gas Piping — Appliance Connectors

Rigid metallic piping

* Rigid meta_lhc pipe and fittings, o spprve e
CSST, and listed and labeled 925 piping system S
appliance connectors are o—

1 Maximum 6 ft

and in same room

approved for appliance connection
to the gas piping system.

* Connectors are not allowed to
pass through walls, floors,
partitions, ceilings or appliance
housings (other than connectors
to fireplace inserts with proper
grommets, in accordance with the Tee ] IO R fimie
manufacturer’s instructions). Nipple —] j:tsé:imem stimemapﬂ ]

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

26ftandin
same room

Approved flexible
connector or CSST

l<— Shutoff
valve

Maximum connector
length is 6 ft measured

Union 3
along centerline

disconnect

1s appliance
Gas appliance

Fuel-Gas Piping — Appliance Connectors

SHUTOFF

CONNECTOR CAPACITY MUST BE
=TO INPUT RATING OF APPLIANCE

ONLY ONE
ALLOWED PER

NCI APPLIANCE

LENGTH IS LENGTH LIMITS
MEASURED

ALOMG CENTERLINE THE OVERALL LENGTH OF A

OF CONNECTOR CONNECTOR MUST NOT EXCEED

= 6 FEET FORALL APPLIANCES
= EXCEPTAS ALLOWED BY

SECTIONS 409.5 AND 411.1.3.1.

Connector Installation

SEDIMENT
TRAP

Fuel-Gas Piping — Shutoff Valve

* To facilitate service and
replacement, each g
appliance requires an not |

. required
accessible shutoff valve \
located upstream of the
connector in the same
room and within 6 feet

of the appliance.

Furnace \Water heater Dryer

\ Approved
gas piping

* Code permits shutoff Range
valves located as much 5 |:|
g -
as 50 feet from the =
appliance when @ X Ml _ _
. . ; i » Readily accessible
installed at a manifold valves | pormanently identified

and clearly identified.




Fuel-Gas Piping — Shutoff Valve

* ltis especially important to secure shutoff valves in a CSST system.

CSST
(on inlet and outlet)

Globe key valve \

Rigid pipe straps to secure

Mounting valve in place

board

Fuel-Gas Piping — Sediment Trap

* Asedimenttrapis
generally required
downstream of the shutoff
valve and adjacent to the
inlet of equipment.

* The IRC does not require
sediment traps for

Rigid metallic piping
is permitted to exceed
6 ft if sized as part of
gas piping system

Approved gas
pipe or tubing

Shutoff valve

Gas pipe

Maximum 6 ft

s6ftandin and in same room

same room
Approved flexible
connector or CSST

l<— Shutoff
valve

Gas appliance

. . . . 8 .
illuminating appliances, e
ranges, clothes dryers and soqmect | 8 along centerline
outdoor grills.
Tee —»|
Tee I
]} Nipple

Nipple —~ Sediment
trap Sediment trap
L Cap

Fuel-Gas Piping — Piping Support

IFGC Table 11-3

Steel pipe, Spacing of Nominal size of tubing smooth-wall Spacing of
nominal size (in.) supports (ft) (in., outside diameter) supports (ft)
Y% 6 Y 4
Yiorl 8 % or % 6
1% or larger (horizontal) 10 i, or 1 (horizontal) 8
1% or larger (vertical) Every floor level 1 or larger (vertical) Every floor level
[Ref. IRC Table G2424.1]

connections.

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

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

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

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




KEY POINTS

/-
| es]

Part V — Gas Piping and Appliances

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

Discussion

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?
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