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Code Provisions
PEAK WATER DEMAND CALCULATOR

M 101.0 General.

M 101.1 Applicability. This appendix provides a method for estimating 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.



Code Provisions

M 102.0 Demand Load.

M 102.1 Water-Conserving Fixtures. 
Plumbing fixtures, fixture fittings, and 
appliances shall not exceed the design 
flow rate in Table M 102.1.



Code Provisions

M 102.2 Water Demand Calculator. The estimated design flow rate for the
building supply and principal branches and risers shall be determined by the
IAPMO Water Demand Calculator available for download at

www.iapmo.org/WEStand/Pages/WaterDemandCalculator.aspx

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


Code Provisions
M 102.3 Meter and Building
Supply. To determine the design
flow rate for the water meter and
building supply, enter the total
number of indoor plumbing
fixtures and appliances for the
building in Column [B] of the
Water Demand Calculator and run
Calculator. See Table M 102.3 for
an example.



Code Provisions
M 102.4 Fixture Branches and
Fixture Supplies. To determine the
design flow rate for fixture branches
and risers, enter the total number of
plumbing fixtures and appliances for
the fixture branch or riser in Column
[B] of the Water Demand Calculator
and run Calculator. The flow rate for
one fixture branch and one fixture
supply shall be the design flow rate
of the fixture according to Table M
102.1.



Code Provisions
M 102.5 Continuous Supply Demand. Continuous supply
demands in gallons per minute (gpm) for lawn sprinklers, air
conditioners, hose bibbs, etc., shall be added to the total
estimated demand for the building supply as determined by
Section M 102.3. Where there is more than one hose bibb
installed on the plumbing system, the demand for only one hose
bibb shall be added to the total estimated demand for the building
supply. Where a hose bibb is installed on a fixture branch, the
demand of the hose bibb shall be added to the design flow rate
for the fixture branch as determined by Section M 102.4.



Code Provisions

M 102.6 Other Fixtures.
Fixtures not included in Table M
102.1 shall be added in Rows 12
through 14 in the Water
Demand Calculator as Other
Fixture. The probability of use
and flow rate for Other Fixtures
shall be added by selecting a
comparable probability of use
and flow rate from Columns [C]
and [E].



Code Provisions
M 102.7 Size of Water Piping per Appendix A. Except as provided in Section
M 102.0 for estimating the demand load for single- and multi-family dwellings,
the size of each water piping system shall be determined in accordance with
the procedure set forth in Appendix A. After determining the permissible
friction loss per 100 feet of pipe in accordance with Section A 104.0 and the
demand flow in accordance with the Water Demand Calculator, the diameter
of the building supply pipe, branches and risers shall be obtained from Chart A
105.1(1), Chart A 105.1(2), Chart A 105.1(3), or Chart A 105.1(4), whichever is
applicable, in accordance with Section A 105.0 and Section A 106.0. Velocities
shall be in accordance with Section A 107.0. Appendix I, Figure 3 and Figure 4
shall be permitted when sizing PEX systems.

M 102.7.1 Minimum Fixture Branch Size. The minimum fixture branch pipe
size shall be ½” inch.





Application



Example 1:PEX System – 2 bath



1. Gather Preliminary Information
Type of Pipe Material PEX

Chart for PEX Tubing - UPC Appendix I Figures 3 and 4

Permissible Friction Loss

Pressure Available after the Meter (psi) 60.0

Minimum Residual Pressure  (psi) 20.0

Head Loss - Elevation (psi) 9 x 0.433 3.90

Available Pressure for Friction Loss (psi) 36.10

Develop Length - Longest Run (ft) 150

Fitting Allowance for Equivalent Length of Pipe (ft) 10% of Developed Length 15

Total Developed Length (ft) 165

Friction Loss per 100 feet (psi) 21.88



2. Create a Sizing Table
UPC Appendix I for PEX 
Tubing – Cold Supply

Maximum Demand per Pipe Size 

Diameter Max Cold Demand 
(gpm) 

@ 10ft/sec

Max Hot Demand 
(gpm) 

@ 8ft/sec

3/8 -inch 
- -

1/2 - inch
4.0

3/4-inch
10.0

1-inch
18.0

1 1/4- inch
30.0



Maximum Demand per Pipe Size 

Diameter Max Cold Demand 
(gpm) 

@ 10ft/sec

Max Hot Demand 
(gpm) 

@ 8ft/sec

3/8 -inch 
- -

1/2 - inch
4.0 4.5

3/4-inch
10.0 8.6

1-inch
18.0 14.5

1 1/4- inch
30.0 22.5

Create a Sizing Table
UPC Appendix I for PEX 
Tubing – Hot Supply



3. Estimate the Supply Demand

Pipe Section Cold Demand (GPM) Cold Pipe Size (Inches) Hot Demand (GPM) Hot Pipe Size (Inches)

1 9.0 + 2.5 = 11.5 -

2

3

4

5



Pipe Section Cold Demand (GPM) Cold Pipe Size (Inches) Hot Demand (GPM) Hot Pipe Size (Inches)

1 9.0 + 2.5 = 11.5 -

2 9.0 + 2.5 = 11.5 9.0

3

4

5

Hot Water Estimate



Pipe Section Cold Demand (GPM) Cold Pipe Size (Inches) Hot Demand (GPM) Hot Pipe Size (Inches)

1 9.0 + 2.5 = 11.5 -

2 9.0 + 2.5 = 11.5 9.0

3 3.5 4.8

4

5

Hot Water Branch Estimate



Pipe Section Cold Demand (GPM) Cold Pipe Size (Inches) Hot Demand (GPM) Hot Pipe Size (Inches)

1 9.0 + 2.5 = 11.5 -

2 9.0 + 2.5 = 11.5 9.0

3 3.5 4.8

4 7.5 7.0

5

Cold Water Branch Estimate



Pipe Section Cold Demand (GPM) Cold Pipe Size (Inches) Hot Demand (GPM) Hot Pipe Size (Inches)

1 9.0 + 2.5 = 11.5 -

2 9.0 + 2.5 = 11.5 9.0

3 3.5 4.8

4 7.5 7.0

5 7.0 + 2.5 = 9.5 5.5

Cold Water Branch Estimate



4. Select Pipe Size

Pipe Section Cold Demand (GPM) Cold Pipe Size (Inches) Hot Demand (GPM) Hot Pipe Size (Inches)

1 9.0 + 2.5 = 11.5 1 - -

2 9.0 + 2.5 = 11.5 1 9.0 1

3 3.5 1/2 4.8 3/4

4 7.5 3/4 7.0 3/4

5 7.0 + 2.5 = 9.5 3/4 5.5 3/4

Maximum Demand per Pipe Size 

Diameter Max Cold Demand 
(gpm) 

@ 10ft/sec

Max Hot Demand 
(gpm) 

@ 8ft/sec

3/8 -inch - -

1/2 - inch 4.0 4.5

3/4-inch 10.0 8.6

1-inch 18.0 14.5

1 1/4- inch 30.0 22.5



Select Fixture Branch Pipe Size

Fixture Branch GPM Cold Pipe Size (Inches) Hot Pipe Size (Inches)

Kitchen Faucet 2.2 1/2 1/2

Dishwasher 1.3 - 1/2

Clothes Washer 3.5 1/2 1/2

Lavatory Faucet 1.5 1/2 1/2

WC 3.0 1/2 -

Bathtub 5.5 3/4 3/4

Shower 2.0 1/2 1/2

Comb. T/S 5.5 3/4 3/4

Maximum Demand per Pipe Size 

Diameter Max Cold Demand 
(gpm) 

@ 10ft/sec

Max Hot Demand 
(gpm) 

@ 8ft/sec

3/8 -inch - -

1/2 - inch 4.0 4.5

3/4-inch 10.0 8.6

1-inch 18.0 14.5

1 1/4- inch 30.0 22.5



Comparing the WDC with Table 610.4 
in UPC

Example: PEX System – 2 bath Building Supply

UPC – 27 FU

Building Supply at the meter – 1¼ -inch

WDC – 11.5gpm

Building Supply at the meter – 1-inch

One Pipe Size Reduction



Example 2: 15 – Bath Single Family Dwelling

Hot Water Branch 
Size Comparisons



Branch Size 
Comparisons

Building Supply 
Comparison



15-Bath Single Family Dwelling
Cost Savings and Pipe Size Reductions

WDC $11,999.98 Savings $13,314.57

UPC $25,314.55 53%

WDC gpm Pipe Size (in) UPC gpm Pipe size (in)

Building Supply 12.0 1 73.11 2 1/2

Total HW 11.5 1 55.03 2 1/2

Overall Cost

Demand

15 Bath





The Future:
WDC App under Development



Commercial Application
What is needed?

End Use Data
Fixture Probabilities
• Monitoring 
• Data Loggers and Sensors
Target Building Types
• Office Buildings
• Schools
• Health Care Facilities
• Hotels



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

To Download 
the Calculator

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

