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Let’s Start with a Typical Dwelling
Total Hot Cold
GPM GPM GPM

Master Bathroom
2 Lavatory sinks 1.5 1.5 1.5
1 Shower 1.8 1.25 1.25
1 Stand alone tub 5.0 5.0 5.0
1 Toilet, 1.28 gpf 3.0 0 3.0

Bath 2
1 Lavatory sink 1.5 1.5 1.5
1 Tub/Shower Combo

Tub 4.0 2.8 2.8
Shower 1.8 1.25 1.25

1 Toilet, 1.28 gpf 3.0 0 3.0
Kitchen

1 Kitchen sink 1.8 1.8 1.8
1 Dishwasher 1.5 1.5 0

Laundry Room
1 Washing Machine 3.5 3.5 3.5
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Pipe Sizing Methods
Which one(s) do you use?
1. International Code Council

1. International Residential Code (IRC)
2. International Plumbing Code (IPC)
3. Local adoption as amended?

2. International Association of Plumbing and 
Mechanical Officials (IAPMO)
1. Uniform Plumbing Code (UPC)
2. Location adoption as amended?

3. American Society of Heating, Refrigeration and Air-
conditioning Engineers (ASHRAE)

4. American Society of Plumbing Engineers (ASPE)
5. Others?
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Pipe Sizing – 2018 IRC
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Pipe Sizing – 2018 IRC
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Total Hot Cold
wsfu wsfu wsfu

Master Bathroom
2 Lavatory sinks 1.4 1.0 1.0
1 Shower 1.4 1.0 1.0
1 Stand alone tub 1.4 1.0 1.0
1 Toilet, 1.28 gpf 2.2 0 2.2

Bath 2
1 Bathroom group 3.6 1.5 2.7
1 Lavatory sink 0.7 0.5 0.5
1 Tub/Shower Combo 3.0 2.25 2.25
1 Toilet, 1.28 gpf 2.2 0 2.2

Kitchen
1 Kitchen sink 1.4 1.0 1.0
1 Dishwasher 1.4 1.4 0

Laundry Room
1 Washing Machine 1.4 1.0 1.0

14.2 7.9 9.9



Pipe Sizing – 2018 IRC

7

Total: 14.2 wsfu / 17.1 gpm      Hot: 7.9 wsfu / 12.7 gpm      Cold: 9.9 wsfu / 14.5 gpm



Pipe Sizing – 2018 IRC
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Total: 17.1 gpm
• 1”

Hot: 12.7 gpm
• 3/4”

Cold: 14.5 gpm
• 3/4”



Pipe Sizing for Peak Flows
Standard Method

Appendix M:
Water Demand Calculator

http://www.iapmo.org/Pages/WaterDemandCalculator.aspx
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http://www.iapmo.org/Pages/WaterDemandCalculator.aspx


Appendix M
1. Provides a method to estimate the demand load for 

the building water supply and principal branches
• For single and multi-family dwellings
• With water conserving plumbing fixtures, fixture fittings 

and appliances

2. The method used in the Peak Water Demand 
Calculator is based on probabilities of simultaneous 
use from residential water use surveys and actual 
fixture flow rates 

3. A useful tool for “right-sizing” pipe.
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Pipe Sizing – Appendix M
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Pipe Sizing – Appendix M
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Pipe Sizing – Appendix M
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Pipe Sizing – Appendix M
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Total: 7.5 gpm
• 3/4”

Hot: 6.5 gpm
• 1/2”

Cold: 6.5 gpm
• 1/2”



Pipe Sizing – Appendix M
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Total: 7.5 gpm
• 3/4”

Hot: 6.5 gpm
• 3/4”

Cold: 6.5 gpm
• 3/4”

Nomograph from UPC 
Appendix I (PEX)



Pipe Sizing
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Multi-family Apartment Building
• 10 story
• 4 units per floor
• 40 total units



Pipe Sizing
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Pipe Sizing

18



Pipe Sizing – 2018 IRC
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Pipe Sizing – 2018 IRC
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Pipe Sizing – 2018 IRC
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Pipe Sizing – Appendix M
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Pipe Sizing – Appendix M
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Pipe Sizing – Comparison
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2018 IRC
1 unit

Hot: 12.7 gpm (3/4”)
Cold: 14.5 gpm (3/4”)

2 units
Hot: 17.9 gpm (1”)
Cold: 19.5 gpm (1”)

20 units
Hot: 56.6 gpm (2”)
Cold: 64.5 gpm (2”)

40 units
Hot: 89 gpm (2-1/2”)
Cold: 105 gpm (2-1/2”)

Total: 130 gpm (3”)

Appendix M
1 unit

Hot: 6.5 gpm (1/2”)
Cold: 6.5 gpm (1/2”)

2 units
Hot: 8.5 gpm (3/4”)
Cold: 8.5 gpm (3/4”)

20 units
Hot: 24.8 gpm (1-1/4”)
Cold: 26.7 gpm (1-1/4”)

40 units
Hot: 41.9 gpm (1-1/2”)
Cold: 45.3 gpm (1-1/2”)

Total: 51.4 gpm (2”)



In General…
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1. 2018 International Codes base pipe sizing on 
WSFU (water supply fixture units) which do not 
reflect actual fixture flow rates and water 
efficiency standards

2. Appendix M (IAPMO – 2018 UPC) is based on 
probabilities of simultaneous use from 
residential water use surveys and actual fixture 
flow rates
1. Appendix M will generally result in a reduction of 

pipe size by 1 to 2 nominal sizes



Questions?

Thank you!
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