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Prior
Preparation
Prevents 
Poor
Performance

This seminar will provide an overview of the key sections
and basic principles of Design, Plan Review, and
Inspection in accordance with the 2018 Uniform Plumbing
Code. Instructor-led examples and applications will enable
participants to better understand the various functions of
plumbing systems correlated to the requirements of the
2018 Uniform Plumbing Code. This particular seminar will
provide an overview of the following:

• Part I: Administration, Definitions and General 
Regulations

• Part II: Fixtures, Water Heaters, and Water Supply &  
Distribution

• Part III: Sanitary Drainage, Indirect Wastes, Traps, & 
Vents 
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Upon completion, you will be better able to:

◦ Identify code issues acknowledged in key code sections in 
the 2018 UPC.

◦ Describe the application of the code to, design, plan review 
and inspection.

◦ Explain the basic principles of the UPC related to design, 
plan review and inspection.

8

Chapter One 

9

Code applies to:
◦ Erection
◦ Installation
◦ Alterations
◦ Repairs
◦ Relocation
◦ Replacement
◦ Addition to
◦ Use or maintenance

 Plumbing systems lawfully in existence at the time of the adoption of 
this code shall be permitted to have their use, maintenance, or 
repair continued where the use, maintenance, or repair is in 
accordance with the original design and location and no hazard to 
life, health, or property has been created by such plumbing system.

?
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The owner or authorized agent shall maintain the system and all of its parts in a safe 
operating condition.

The owner or the owner’s designated agent shall be responsible for maintenance 
of plumbing systems. To determine compliance with this subsection, the Authority 
Having Jurisdiction shall be permitted to cause a plumbing system to be re-
inspected.

 The new work shall comply with the current code however
existing plumbing systems may remain unchanged unless
the addition, alteration or repair creates an unsafe,
insanitary or overloaded.

 Existing building sewers and building drains shall be permitted to be 
used in connection with new buildings or new plumbing and drainage 
work where they are found on examination and test to be in accordance 
with the requirements governing new work, and the proper Authority 
Having Jurisdiction shall notify the owner to make changes necessary to 
be in accordance with this code.

 Plumbing systems that are a part of a building or structure
undergoing a change in use or occupancy, as defined in the
building code, shall be in accordance with the requirements of
this code that are applicable to the new use or occupancy.

16

 If an office building is converted to a restaurant, the plumbing
systems must be altered as necessary to comply with what the
code prescribes for such assembly occupancies.

 Additional minimum required plumbing fixtures may be
required dependent on the occupant load. Accessible
plumbing facilities may also be required.

 Grease Interceptors or automatic grease removal devices may
also be required to be installed to serve plumbing fixtures and
equipment that would discharge grease laden waste.

17
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 Interpreting and enforcing code provisions
 Receiving applications and issuing permits
 Issuing notices and orders
 Making required inspections

19

20

This section contains the rules governing the issuance, suspension, revocation 
or modification of plumbing permits. 

Permits are required for all plumbing work, except as follows:
• Clearing stoppages.
• Repairing the working parts of faucets, fill valves, 
flushometers, valves and similar fixture trim.

21

Construction documents shall be drawn to scale with clarity to identify that the 
intended work to be performed is in accordance with the code.

22

 Isometric Architectural Drawing

23

 Riser plan for water 
system BT

WC

LAV

KS

WH

LT

24

 Riser plan for DWV
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25

26

Where a drainage or plumbing system, building sewer, private sewage 
disposal system, or part thereof, which is installed, altered, or repaired, is
covered or concealed before being inspected, tested, and approved as 
prescribed in this code, it shall be uncovered for inspection after notice to 
uncover the work has been issued to the responsible person by the 
Authority Having Jurisdiction.

Consider a slab-on-grade 
plumbing drainage system 
installed and covered without 
inspection?

UPC 908.2.5

 It shall be the duty of the permit holder to provide 
access to and means for inspections of such work 
that are required by this code.

27

It shall be the duty of the
holder of the permit or their 
duly authorized agent to
notify the Authority Having 
Jurisdiction when work is 
ready for inspection.

Chapter One 

 Question: Changing a building’s occupancy 
classification could result in a change to the 
plumbing systems?

True  or  False

29

True
Section 102.6

Recall Previous Example: If an office building is 
converted to a restaurant, the plumbing systems 
must be altered as necessary to comply with what 
the code prescribes for such assembly occupancies.

30
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Chapter Two

31

32

33

 Branch vent: A vent connecting two or more individual 
vents with a vent stack or stack vent.

 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.

34

Building Drain. That part of the lowest piping of a drainage system that receives 
the discharge from soil, waste, and other drainage pipes inside the walls of the 
building and conveys it to the building sewer beginning 2 feet (610 mm) outside 
the building wall.

Building Sewer. That part of the horizontal 
piping of a drainage system that extends from the 
end of the building drain and that receives the 
discharge of the building drain and conveys it to 
a public sewer, private sewer, private sewage
disposal system, or another point of disposal.

35

 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.

36

 Fixture Drain. The drain from the trap of a fixture to 
the junction of that drain with any other drain pipe.
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37

 Hot Water. Water at a temperature exceeding or 
equal to 120°F (49°C).

38

 Horizontal Branch. A drain pipe extending laterally from soil 
or waste stack or building drain with or without vertical sections 
or branches, which receives the discharge from one or more 
fixture drains and conducts it to the soil or waste stack or the 
building drain.

Horizontal Branch

39

 Stack Vent. The extension of soil or waste stacks above the highest 
horizontal drain connected to the stack.

 Plumbing Vent. A pipe provided to ventilate a plumbing system, to prevent 
trap siphonage and backpressure, or to equalize the air pressure within the 
drainage system.

40

INLET

OUTLET

CROWN WEIR

SEAL

DIP

 Fats, oils and grease (FOG) disposal systems
◦ FOG Disposal System. A grease interceptor that reduces nonpetroleum fats, oils, 

and grease (FOG) in the effluent by separation, mass, and volume reduction.
◦ FOG disposal systems use bioremediation process to convert Fats oils and 

greases into grey water. 

 Hydromechanical 
◦ Hydromechanical grease interceptors are much smaller in size than the typical 

gravity grease interceptor. These units are more often located indoors and can be 
somewhat automated to draw off grease, making maintenance easier.



 Gravity 

Gravity grease interceptors are typically large tanks, usually buried below 
a parking lot or driveway, that provide for quiescent flow of grease-laden 
waste through the tank. Internal baffles and changes in flow direction 
cause solids to settle out and grease to float.
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There is difference between a plumbing appliance 
and a plumbing fixture. 
• A dishwasher is a plumbing appliance as the 

operation or control is dependent on one or 
more energized components. 

• Because a jetted whirlpool tub does not 
depend upon energized components to be a 
bathtub, it is a  plumbing fixture.

Plumbing fixture could have only a water supply connected to it, only a waste 
line connected to it, or both.

 A room or space that 
contains not less than one
water closet and one
lavatory.

One might incorrectly interpret this to mean 
that only separate (male/female) water 
closet compartments are required. The 
intent of the code is that separate rooms or 
spaces that have not less than one water 
closet and one lavatory are required. The 
newer definition makes this clear.

Chapter Two 

 Question: What is the pipe called that receives 
the discharge of the building drain and conveys it 
to a public sewer?

47

 A. Branch Interval

 B. Grease Interceptor

 C. Building Sewer

 D. Plumbing Fixture

C. Building Sewer

Recall Definition:

48

Building Sewer. That part of the horizontal piping of a drainage system that 
extends from the end of the building drain and that receives the discharge of 
the building drain and conveys it to a public sewer, private sewer, private 
sewage disposal system, or another point of disposal.
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Chapter 3

49

Each length of pipe and each pipe fitting, trap, fixture, material and device utilized in a 
plumbing system shall bear the identification of the manufacturer and any markings 
required by the applicable referenced standards.

Plumbing fixtures must connect directly to the drainage system, except as required
by Chapter 8 for indirect wastes.

Piping passing under or through walls shall be protected from breakage. Voids
around piping passing through concrete floors on the ground shall be sealed.

312.10 Sleeves. Sleeves shall be provided to protect piping through concrete and 
masonry walls, and concrete floors. Exception: Sleeves shall not be required where 
openings are drilled or bored.
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312.6 Freezing Protection. No water, soil, 
or waste pipe shall be installed or permitted 
outside of a building, in attics or crawl spaces, 
or in an exterior wall unless, where necessary,
adequate provision is made to protect such pipe 
from freezing.

These penetrations must be protected in accordance with the building
code and Chapter 14, “Firestop Protection.”

No. 18 gauge 
nail plate

Piping is less 
than 1” from 
edge of stud

Extend not less 
than 1-1/2”

Fuel gas piping

The hangers and supports for plumbing system piping must be capable of 
supporting the load imposed by the piping system and not be detrimental to 
the pipe they support. 

When the hanger or strapping material is not compatible with the piping 
material it supports, corrosion caused by galvanic action can occur. 

Types of piping hangars and supports

313.3 Suspended Piping. Suspended piping shall be supported at intervals 
not to exceed those shown in Table 313.3.
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Notes:
1 Support adjacent to joint, not to exceed 18 inches (457 mm).
2 Brace not to exceed 40 foot (12 192 mm) intervals to prevent horizontal movement.
3 Support at each horizontal branch connection.
4 Hangers shall not be placed on the coupling.
5 Vertical water lines shall be permitted to be supported in accordance with recognized 
engineering principles with regard to expansion and contraction, where
first approved by the Authority Having Jurisdiction.

Notes to Table 313.3 are additional requirement that must be followed 
when indicated.

313.6 Hanger Rod Sizes. Hanger rod sizes shall be not smaller than those 
shown in Table 313.6.

313.7 Gas Piping. Gas piping shall be supported by metal straps or hooks at 
intervals not to exceed those shown in Table 1210.2.4.1.

Note: Spacing of supports for CSST shall be in 
accordance with the CSST manufacturer’s instructions. 

Trenches installed parallel to footings must remain outside the bearing plane of 
the bottom of the footing.
Note that this is not just the pipe itself but the trench that the pipe is being 
installed in. 

314.1 Trenches. Trenches deeper than the footing of a
building or structure, and paralleling the same, shall be
located not less than 45 degrees (0.79 rad) from the bottom
exterior edge of the footing, or as approved in accordance
with Section 301.0.

314.4 Excavations. Excavations shall be completely backfilled as soon after inspection as practicable. 
Precaution shall be taken to ensure compactness of backfill around piping without damage to such 
piping. Trenches shall be backfilled in thin layers to 12 inches (305 mm) above the top of the piping 
with clean earth, which shall not contain stones, boulders, cinder fill, frozen earth, construction 
debris, or other materials that will damage or break the piping or cause corrosive action. 

12”
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318.2 Pressure Tests (10 psi or less). Required pressure
tests of 10 pounds-force per square inch (psi) (69 kPa) or
less shall be performed with gauges of 0.10 psi (0.69 kPa)
incrementation or less.

318.3 Pressure Tests (greater than 10 psi to 100 psi).
Required pressure tests exceeding 10 psi (69 kPa) but less
than or equal to 100 psi (689 kPa) shall be performed with
gauges of 1 psi (7 kPa) incrementation or less.

318.4 Pressure Tests (exceeding 100 psi). Required
pressure tests exceeding 100 psi (689 kPa) shall be performed
with gauges incremented for 2 percent or less of the required
test pressure.

Piping shall be in accordance with the requirements of Chapter 13. The 
Authority Having Jurisdiction shall require evidence of the competency of the 
installers and verifiers.

69

Chapter 4

70

403.2 Fixtures and Fixture Fittings for Persons with Disabilities. Plumbing fixtures and 
fixture fittings for persons with disabilities shall be in accordance with ICC A117.1 and the 
applicable standards referenced in Chapter 4.

403.3 Exposed Pipes and Surfaces. Water supply and drain pipes under accessible lavatories 
and sinks shall be insulated or otherwise be configured to protect against contact. Protectors, 
insulators, or both shall comply with ASME A112.18.9 or ASTM C1822.
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Standard wheelchair dimensions

304.3 Size. Turning spaces shall comply with Section 304.3.1 or 304.3.2.

305.3 Size. The clear floor space shall be 48 inches (1220 mm) minimum in 
length and 30 inches (760 mm) minimum in width.

306.2 Toe Clearance.

306.3 Knee Clearance.

602 Drinking Fountains. 

602.2 Clear Floor Space. A clear floor space complying with Section 305, positioned for a forward
approach to the drinking fountain, shall be provided. Knee and toe space complying with Section 306
shall be provided. The clear floor space shall be centered on the drinking fountain.
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602 Drinking Fountains. 

602.4 Spout Outlet Height. Spout outlets of wheelchair accessible drinking fountains shall 
be 36 inches (915 mm) maximum above the floor. Spout outlets of drinking fountains for 
standing persons shall be 38 inches (965 mm) minimum and 43 inches (1090 mm) 
maximum above the floor.

602.5 Spout Location. The spout shall be located 15 inches (380 mm) minimum from the 
vertical support and 5 inches (125mm) maximum from the front edge of the drinking 
fountain, including bumpers. Where only a parallel approach is provided, the spout shall be 
located 3-1/2 inches (90 mm) maximum from the front edge of the drinking fountain, 
including bumpers.

602 Drinking Fountains. 

602.5 Spout Location. The spout shall be located 15 inches (380 mm) minimum from the 
vertical support and 5 inches (125mm) maximum from the front edge of the drinking 
fountain, including bumpers. Where only a parallel approach is provided, the spout shall be 
located 3-1/2 inches (90 mm) maximum from the front edge of the drinking fountain, 
including bumpers.

Forward Approach

Parallel Approach

603 Toilet and Bathing Rooms

603.2.1 Turning Space. A turning space complying with Section 304 shall be provided within the
room. The required turning space shall not be provided within a toilet compartment.

604 Water Closets and Toilet Compartments

604.2 Location. The water closet shall be located with a wall or partition to the rear and to 
one side. The centerline of the water closet shall be 16 inches (405 mm) minimum and 18 
inches (455 mm) maximum from the side wall or partition. Water closets located in 
ambulatory accessible compartments specified in Section 604.10 shall have the centerline of 
the water closet 17 inches (430 mm) minimum and 19 inches (485 mm) maximum from the 
side wall or partition.

604 Water Closets and Toilet Compartments

604.3.1 Clearance width. Clearance around a water closet shall be 60 inches (1525 mm) 
minimum in width, measured perpendicular from the sidewall.
604.3.2 Clearance Depth. Clearance around the water closet shall be 56 inches (1420 mm) 
minimum in depth, measured perpendicular from the rear wall.

604 Water Closets and Toilet Compartments

604.4 Height. The height of water closet seats shall be 17 inches (430 mm) minimum and 
19 inches (485 mm) maximum above the floor, measured to the top of the seat. Seats shall 
not be sprung to return to a lifted position.
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604 Water Closets and Toilet Compartments

604.9.2 Size. Toilet compartments shall comply with Section 604.9.2.1 or 604.9.2.2 as 
applicable.

605 Urinals

605.2 Height and Depth. Urinals shall be of the stall type or shall be of the wall hung type 
with the rim at 17 inches (430 mm) maximum above the floor. Wall hung urinals shall be 13- ½ 
inches (345 mm) minimum depth measured from the outer face of the urinal rim to
the wall.

13-1/2”

606 Lavatories and Sinks

606.2 Clear Floor Space. A clear floor space complying with Section 305.3, positioned for 
forward approach, shall be provided. Knee and toe clearance complying with Section 306 
shall be provided.

606 Lavatories and Sinks

606.3 Height. The front of lavatories and sinks shall be 34 inches (865 mm) 
maximum above the floor, measured to the higher of the rim or counter surface.

606 Lavatories and Sinks

606.6 Exposed Pipes and Surfaces. Water supply and drainpipes under lavatories 
and sinks shall be insulated or otherwise configured to protect against contact.
There shall be no sharp or abrasive surfaces under lavatories and sinks.

407.3 Limitation of Hot Water Temperature for Public Lavatories. Hot water delivered 
from public-use lavatories shall be limited to a maximum temperature of 120°F (49°C) by a device 
that complies with ASSE 1070/ASME  A112.1070/CSA B125.70. The water heater thermostat shall
not be considered a control for meeting this provision.

ASSE 1070
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91

92

93

412.1 Application. Urinals shall comply with ASME
A112.19.2/CSA B45.1, ASME A112.19.19, or CSA
B45.5/IAPMO Z124. Urinals shall have an average water
consumption not to exceed 1 gallon (3.8 Lpf) of water per
flush.

412.1.1 Nonwater Urinals. Nonwater urinals shall have a liquid barrier sealant to maintain a trap seal. Nonwater urinals shall permit 
the uninhibited flow of waste through the urinal to the sanitary drainage system. Nonwater urinals shall be cleaned and maintained in 
accordance with the manufacturer’s instructions after installation. 
Where nonwater urinals are installed, not less than one water supplied fixture rated at not less than 1 water supply fixture unit (WSFU) 
shall be installed upstream on the same drain line to facilitate drain line
flow and rinsing. 
Where nonwater urinals are installed, they shall have a water distribution line rough-in to each individual urinal location to allow for 
the installation of an approved backflow prevention device in the event of a retrofit.

94

415.2 Drinking Fountain Alternatives. Where food is consumed indoors, water stations 
shall be permitted to be substituted for drinking fountains. Bottle filling stations shall be
permitted to be substituted for drinking fountains up to 50 percent of the requirements for 
drinking fountains. Drinking fountains shall not be required for an occupant load of 30 or
less.

415.4 Location. Drinking fountains shall not be installed in
toilet rooms.

95

418.2 Strainer. Floor drains shall be considered 
plumbing fixtures and each such drain shall be 
provided with an approved-type strainer having a 
waterway equivalent to the area of the tailpiece. 
Floor drains shall be of an approved type and 
shall provide a watertight joint on the floor.

Floors shall be sloped to floor drains.

 Exception #3 relaxes the burden on small spaces so that 
they do not require two accessible toilet rooms, which 
take up a disproportionate amount of space.
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 Added to allow two “no sex designated” 
family or assisted-use toilet rooms to 
serve a space that requires only one water closet 
per sex. 

 Advantage is that because either toilet room can 
be used by either sex, there is more availability of 
facilities in smaller spaces without needing to offer 
multiple-user toilet facilities.

Required toilet facilities for employees and customers
located in shopping malls or centers shall be permitted to be
met by providing a centrally located toilet facility accessible
to several stores. The maximum travel distance from entry to
any store to the toilet facility shall not exceed 300 feet (91440 mm).

Required toilet facilities for employees and customers in
other than shopping malls or centers shall have a maximum
travel distance not to exceed 500 feet (152 m).

 The number of fixtures provided shall be 
determined based on the actual occupancy 
classification and function of the spaces within 
buildings.
◦ Example Application: A proposed restaurant.
 Locate the Classification and Description of this space by 

referencing Table 422.1.

Notes to UPC 2018 Table 422.1

Consider a Group B office building with an occupant load of 76 occupants. What is the 
minimum number of fixtures required? 
• 76/2 = 38 male & 38 female
• Male WC: 1 WC for 1-50 males = 1 WC Required
• Male UR: 1 UR for 1-100 males = 1 UR Required (Note 4 does not apply here)
• Female WC: 3 WC for 31-50 females = 3 WC Required

Note 4: For each urinal added in excess of the minimum required, 
one water closet shall be permitted to be deducted. The number of 
water closets shall not be reduced to less than two-thirds of the 
minimum requirement.

Note 4
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Consider a Group B office building with an occupant load of 76 occupants. What is the 
minimum number of fixtures required? 
• 76/2 = 38 male & 38 female
• Male LAV: 1 LAV for 1-75 males = 1 LAV Required
• Female LAV: 1 LAV for 1-50 females = 1 LAV Required

Consider a Group B office building with an occupant load of 76 occupants. What is the 
minimum number of fixtures required? 
• 76/2 = 38 male & 38 female

• Drinking Fountains: 76 Occupants. 1 Drinking fountain required for male and female use.

105

2018 IBC Section 1109.5.1 Minimum number. Not fewer than two drinking fountains 
shall be provided. One drinking fountain shall comply with the requirements for people 
who use a wheelchair and one drinking fountain shall comply with the requirements for 
standing persons.

Consider a Group B office building with an occupant load of 76 occupants. What is the 
minimum number of fixtures required? 
•
• Service Sink: 1 Service sink required.

Chapter 5

107

108

Listed appliances shall be installed in accordance with the 
manufacturer’s installation instructions. accepted water 
heater appliance standards is referenced in Table 501.1(1).
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109

110

111

112

Discharge from a 
relief valve into a 
water heater pan
shall be prohibited.

 Outdoor combustion air shall be provided through 
opening(s) to the outdoors in accordance with 
Section 506.4.1 or 506.4.2. The minimum 
dimension of air openings shall be not less than 3 
inches.
1. Section 506.4.1 Two-permanent-openings 

method.
2. Section 506.4.2 One-permanent-opening 

method.

Section 506.4.1:  Where directly 
communicating with the outdoors, or 
where communicating with the outdoors 
through vertical ducts, each opening shall 
have a minimum free area of 1 square 
inch per 4,000 Btu/h of total input rating 
of all appliances in the enclosure.
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 In general, combustion air ducts must:
◦ Be composed of corrosion-resistant material.
◦ Terminate in an unobstructed space.
◦ Serve a single appliance enclosure.
◦ Not serve both upper / lower combustion 

openings.

 In general, combustion air ducts must: (cont.)
◦ Maintain separation between openings at air 

source.
◦ Not be screened where terminating in attic.
◦ Horizontal combustion air ducts shall not slope 

downward toward the source of combustion air.
◦ Duct openings to outdoors are at least 12 inches 

above grade.

Given: Appliance input ratings regarding a 150,000 Btu/h gas furnace and 
50,000 Btu/h gas water heater will be installed in a mechanical room with two 
vertical combustion air ducts to a ventilated attic . 

Calculated the minimum net free area (square inches) required for each vertical 
combustion air utilizing the “Two Opening Method” 

Step 1: Summation of all gas appliances located within enclosure.
150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for each duct.
200,000Btu/h / (4,000 Btu/h / 1 sq. in.) = 50 square inches

Note: Some minimum square ducts that could 
be use are:
• 14x4  (56 sq. in.)
• 10x6  (60 sq. in.)
• 8x8    (64 sq. in.)

Calculate minimum round duct size?

A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (50 x 4/π)1/2

D = 8 inches

Section 506.4.2: One permanent opening,
commencing within 12 inches of the top of the
enclosure, shall be provided. The appliance
shall have clearances of not less than 1 inch (25
mm) from the sides and back and 6 inches (152
mm) from the front of the appliance.

The opening shall directly communicate with the
outdoors, or through a vertical or horizontal duct, to
the outdoors or spaces that freely communicate with
the outdoors (see Figure) and shall have a minimum
free area of 1 square inch per 3,000 Btu/h of the
total input rating of all appliances located in the
enclosure and not less than the sum of the areas of all
vent connectors in the space.

119

Given: Appliance input ratings regarding a 
150,000 Btu/h gas furnace and 50,000 
Btu/h gas water heater will be installed in 
a mechanical room with one opening in the 
exterior wall. 

Calculated the minimum net free area 
(square inches) required for the exterior 
wall combustion air opening utilizing the 
“One-Permanent Opening Method” 

120

4”5”
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Step 1: Summation of all gas appliances located within enclosure.
150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for opening.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

121

5”
4”

Step 3: Check total area for 5” diameter 
and 4” diameter connectors

A = π x D2/4

= [π x 52/4] + [π x 42/4]

= 19.64 in2 + 12.56 in2

= 32.20 in2   (Less than 67 in2)

Therefore, a minimum net free area of 67 square 
inches must be provide for the one opening.

Step 1: Summation of all gas appliances located within enclosure.
150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for opening.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Some minimum square ducts that 
could be used to the attic are:
• 14x6  (84 sq. in.)
• 12x6  (72 sq. in.)
• 10x8  (80 sq. in.)

Calculate minimum round duct size?
A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (67 x 4/π)1/2

D = 10 inches

122

Given: Provide the one opening on the 
exterior wall with a wood or metal louver.

Would the “net free area” have to be 
modified?

123

Step 1: Summation of all gas appliances located within enclosure.
150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for each duct.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Some minimum square ducts that 
could be use are:
• 14x6  (84 sq. in.)
• 12x6  (72 sq. in.)
• 10x8  (80 sq. in.)

Calculate minimum round duct size?
A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (67 x 4/π)1/2

D = 10 inches

Provide wood louver for exterior wall opening!

2018 Combustion Air & 
Venting124

125

Step 1: Summation of all gas appliances located within enclosure.
150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for the opening.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Calculate minimum opening area for 
a wood louver when free area is unknown
(25%).

A = 67 sq. in. / 0.25
A = 268 sq. in. 

(12x24 =288 sq. in.)

126
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Step 1: Summation of all gas appliances located within enclosure.
150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for each duct.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Some minimum square ducts that 
could be use are:
• 14x6  (84 sq. in.)
• 12x6  (72 sq. in.)
• 10x8  (80 sq. in.)

Calculate minimum round duct size?
A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (67 x 4/π)1/2

D = 10 inches

Provide metal louver for exterior wall opening!

2018 Combustion Air & 
Venting127

Step 1: Summation of all gas appliances located within enclosure.
150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for the opening.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Calculate minimum opening area for 
a metal louver when free area is unknown
(75%).

A = 67 sq. in. / 0.75
A = 90 sq. in. 

(12x8 =96 sq. in.)

2018 Combustion Air & 
Venting128

 Where all combustion air is provided by a mechanical air supply system, the
combustion air shall be supplied from the outdoors at a rate not less than 0.35
cubic feet per minute per 1,000 Btu/h of total input rating of all appliances located
within the space.

 Each of the appliances served shall be interlocked with the mechanical air supply
system to prevent main burner operation when the mechanical air supply system
is not in operation.

129

Each of the appliances served shall be
interlocked with the mechanical air supply system
to prevent main burner operation when the
mechanical air supply system is not in operation.

 Calculate required airflow rate for the proposed 
combustion air fan (506.7).

131

Given: Five gas boilers with input ratings of 150,000 Btu/h each will be 
installed in a boiler room.

Calculated the minimum mechanical combustion air supply in cubic feet 
per minute (cfm) required for the appliances assuming full load condition.
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Step 1: Total gas input rating of all gas boilers located within enclosure.
150,000Btu/h x 5 = 750,000 Btu/h

Step 2: Determine minimum supply air flow rate (cfm) required.
750,000Btu/h / (1,000 Btu/h / 0.35 cfm) = 263 cfm

Therefore, a minimum of 263 cfm is required for full load condition.

13
5

507.5 Drainage Pan. Where a water heater is located in an
attic, in or on an attic ceiling assembly, floor-ceiling assembly,
or floor-subfloor assembly where damage results from a
leaking water heater, a watertight pan of corrosion-resistant
materials shall be installed beneath the water heater with not
less than 3∕4 of an inch (20 mm) diameter drain to an approved
location. Such pan shall be not less than 11∕2 inches (38 mm)
in depth.

13
6

507.13 Installation in Residential Garages. Appliances
in residential garages and in adjacent spaces that open to the
garage and are not part of the living space of a dwelling unit
shall be installed so that all burners and burner-ignition
devices are located not less than 18 inches (457 mm) above
the floor unless listed as flammable vapor ignition resistant.
[NFPA 54:9.1.10.1]

Chapter 6

137

138

Except where not deemed necessary for safety or sanitation by 
the Authority Having Jurisdiction, each plumbing fixture shall 
be provided with an adequate supply of potable running water 
piped thereto in an approved manner, so arranged as to flush and
keep it in a clean and sanitary condition without danger of
backflow or cross-connection. Water closets and urinals shall
be flushed using an approved flush tank or flushometer valve.
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139

140

No plumbing fixture, device, or construction shall be installed 
or maintained, or shall be connected to a domestic water supply, 
where such installation or connection provides a possibility of 
polluting such water supply or cross-connection between a 
distributing system of water for drinking and domestic purposes 
and water that becomes contaminated by such plumbing fixture, 
device,  or construction unless there is provided a backflow 
prevention device approved for the potential hazard.

141

603.3 Backflow Prevention Devices, Assemblies, and
Methods. Backflow prevention devices, assemblies, and
methods shall comply with Section 603.3.1 through Section
603.3.9.

603.3.1 Air Gap. The minimum air gap to afford 
backflow protection shall be in accordance with Table
603.3.1.

14
2

14
3

14
4

1.25 x 2 =2.5”
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14
5

14
6

 Hose connection vacuum breakers 
consist of two check valves with an 
atmospheric vent between the 
check valves.

14
7 150
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151

A RPZ would be required if the fire sprinkler system is 
directly connected to a nonpotable secondary water 
supply or the fire sprinkler system contains chemical 
additives, antifreeze or liquid foam concentrates. 

15
2

15
3

15
4

 Valves must be 
compatible with the type 
of piping being used

 Valves shall meet the 
standards in Section 
606.1.

 Valves to supply drinking 
water shall comply with 
NSF 61 

15
5

15
6
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15
7

15
9

610.1 Size. The size of each water meter and each potable
water supply pipe from the meter or other source of supply to
the fixture supply branches, risers, fixtures, connections, outlets,
or other uses shall be based on the total demand and shall
be determined according to the methods and procedures outlined
in this section. Water piping systems shall be designed
to ensure that the maximum velocities allowed by the code
and the applicable standard are not exceeded.

160

Chapter 7

161

Branch Interval

Building Sewer

Gate Valve

Check valve

Building Drain

Soil 
Stack

Horizontal Branch
Waste stack

Building Subdrain
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• Water: Each section shall be filled with water, but no 
section shall be tested with less than a 10 foot head 
of water (15 minutes).

• Air: Pressurize system until there is a uniform gauge 
pressure of 5 pounds-force per square inch (15 
minutes).

Chapter 8
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Chapter 10

Copyright 2007 International Code 
Council 179

Section 1005.0 - Trap Seals
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Chapter 9

 Venting protects the trap seal by reducing 
differential pressures within the drainage system.

 Only plumbing systems with traps require vents, 
example: rainwater systems

183

904.1 Size. The size of vent piping shall be determined from
its length and the total number of fixture units connected
thereto, in accordance with Table 703.2. The diameter of an
individual vent shall be not less than 11∕4 inches (32 mm) nor
less than one-half the diameter of the drain to which it is 
connected.

COMMON VENT

LAV

W.M

L.T.

FIXTURES AT DIFFERENT
LEVELS

LAVATORIES BACK TO BACK
OR SIDE BY SIDE

LAV

185

186

905.1 Grade. Vent and branch vent pipes shall be free from
drops or sags, and each such vent shall be level or shall be so
graded and connected as to drip back by gravity to the
drainage pipe it serves.
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187

188

189

190

19
1

Min. 2”

19
2

Wet vent starts at “A” and ends at “C”

1 dfu

5 dfu3”
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19
5

Wet vent starts at “A” and ends at “C”

1 dfu

5 dfu

Pipe A-B:  2”
Pipe B-C (6 dfu): 3”
Connection of WC at “C” and downstream pipe 3”

Dry vent pipe size 1-1/2” 

3”

Not more than one wet-vented fixture drain shall discharge 
upstream of the dry-vented fixture drain connection.

Body spray nozzles 
& shower head

 In a combination waste and vent system, the drain 
also serves as the vent for the fixture. 

 The system is commonly used when floor drains 
are installed. 

196

197
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Do you have 
questions? 

Now is the time to 
ask! 

End of Presentation

Thank you for participating!

End of Presentation

Thank you for participating!

To schedule a seminar, webinar, or online course, email:

jerry@associatedconsultingsolutions.com

Or call
Associated Consulting Solutions, LLC

216‐256‐3556

www.associatedconsultingsolutions.com


