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An alternative 
method for 
estimating the 
demand load for the 
building water 
supply, principal 
branches, and risers
for single- and multi-
family dwellings

2021 UPC, Appendix M “Peak Water Demand Calculator” http://epubs.iapmo.org/2021/UPC/#p=453 and https://www.iapmo.org/water-demand-calculator
2017 Study on Peak Water Demand by S. Buchberger et al. (basis for Water Demand Calculator) https://www.iapmo.org/media/3857/peak-water-demand-study-executive-summary.pdf

What is UPC Appendix M?

https://www.iapmo.org/media/3857/peak-water-demand-study-executive-summary.pdf


Benefits of Using UPC Appendix M

• Water and embedded energy savings due to faster hot water delivery times

• Additional energy savings due to decreased heat loss in the hot water 
distribution system, particularly in multifamily buildings with a recirculation 
system

• Reduced public health and safety risk and improved water quality due to 
shorter water dwell times in plumbing systems

• Construction cost savings due to smaller diameter pipes and fittings, less 
pipe insulation material, and reduced water service entrance size
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2020 Study on Water Demand Calculator by Stantec (assessment of cost savings from using Water Demand Calculator)
https://www.iapmo.org/group/update/stantec-wdc-savings-study

2021 Report on Connection Fees and Service Charges by Meter Size by Alliance for Water Efficiency (assessment of cost savings from downsizing meters)
https://www.iapmo.org/media/25939/awe-meter-size-connection-fee-research.pdf



Standard Practice Overestimates Peak Flow Rates

The Original Hunter Papers: The Foundation of Plumbing Engineering https://www.aspe.org/product/the-original-hunter-papers-the-foundation-of-plumbing-engineering/
2021 UPC, Appendix A “Recommended Rules for Sizing the Water Supply System” https://epubs.iapmo.org/2021/UPC/#p=326

https://www.aspe.org/product/the-original-hunter-papers-the-foundation-of-plumbing-engineering/
https://epubs.iapmo.org/2021/UPC/#p=326


Analyzed actual hot 
flow rates from 20 
multifamily buildings
ranging from 8 to 384 
apartments

UPC Appendix A 
(standard practice) 
design values are  5 
to 27 times larger than 
the observed peak hot 
water flow rates

Many thanks to Association for Energy Affordability, Ecotope, Frontier Energy, Peter Skinner, and UC Davis Western Cooling Efficiency Center for providing data. 
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Many thanks to Association for Energy Affordability, Ecotope, Frontier Energy, Peter Skinner, and UC Davis Western Cooling Efficiency Center for providing data. 

Monitoring period ranged from 9 days to over 2 years and logging interval ranged from 1 to 60 seconds depending on the building.
Out of order letters are for four buildings that were added after the submittal of the original 11/3/2021 petition to California state agencies.

UPC Appendix M 
design values are 
between 2 and 6 
times the observed 
peak hot water flow 
rates in 20 multifamily 
buildings



Who Has Adopted UPC Appendix M Already?
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Thank 
You

Contact Information
Gary Klein
Gary@GaryKleinAssociates.com
(916) 549 7080

Steffi Becking
steffibecking@2050partners.com
(650) 804 6155
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