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IAPMO Task Group Scope

“….will work singularly to develop the 
probability model to predict peak 
demands based on the number of 
plumbing fixtures of different kinds 
installed in one system.”
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(Bring Hunter into 21st Century)



The Hunter Problem

Today, Hunter’s curve is 
often faulted for giving 
overly conservative 
designs….Why?
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Resolving the Hunter Problem for 
Residential Applications



Water Demand Calculator
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Design Fixture Probability Values
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p = 0.010

p = 0.005

p = 0.045

p = 0.055

p = 0.020
p = 0.010



Design Fixture Flow Rate Values
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q = 3.0

q = 1.3

q = 2.0

q = 3.5

q = 1.5

q = 2.2 q = 5.5



(PEAK) WATER USE MODEL
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Binomial Model
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Normal Approximation Model
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[1] Wistort Model (1995)
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Binomial Distribution (small building)
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Zero Truncated Binomial Distribution
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[2] Modified Wistort’s Model

 Note:
 is probability of stagnation in a home (i.e. no water use)

 Addresses water demand in single family homes with high P0

 Transitions back to Wistort’s model as P0 approaches 0
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[3] Exhaustive Enumeration



[4] Q1+Q3
Number of 

Fixtures 
Number of 

Combinations 
Fixture Demand 

(gpm) 
Design Flow 

(giving 95th to 99th percentile) 
1 2 q1 q1 

2 4 q2 ≤ q1 q1 

3 8 q3 ≤ q2 ≤ q1 q1 + q3 

4 16 q4 ≤ q3 ≤ q2 ≤ q1 q1 + q3 

5 32 q5 ≤ q4 ≤ q3 ≤ q2 ≤ q1 q1 + q3 

6 64 q6 ≤ q5 ≤ q4 ≤ q3 ≤ q2 ≤ q1 q1 + q3 

 



Summary of Methods



APPLICATION
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Small Residential Building Pipe Layout



Peak Flow Building Supply
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6 Fixtures

UPC with 
Hunter’s Curve 

gives 10gpm

15% Reduction



Large Residential Apartment



Peak Flow Building Supply

23* Maximum flow rate at 8 f/s

1200 Fixtures

UPC with 
Hunter’s Curve 
gives 402gpm

61% Reduction



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

To Download 
the Calculator

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


Questions?
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