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National Water Efficiency
Assessment Report: Promising

State & Local Policies to Achieve
Water Savings

Chief Research & Program Officer, Pacific Institute
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Study examines water savings potential across major sectors, ClI

subsectors, and residential end uses.
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We developed a baseline estimate of municipal water use across
the US by combining Flume and billing data.
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Cll & Water Loss

Study uses three water efficiency scenarios.

Eliminate
overirrigati
on

ICIeNnCy

A A

ENERGY STAR 8l [EnercY STAR
Best

Pe rforma;n%,é"”

Medium % Low water- - P9l

water-use use plants and

plants and efficient

'eff'll)celet%trmancez 50 1rri)geartfl(())rnm ance: 25th




Annual Water Savings Potential

Water Efficiency Potential by Sector
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Based on results from Berhanu et al.
(forthcoming)



Residential Water Savings by End Use
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Recommendations

ﬂ:-ﬁ{?e Update standards and codes.
$ Expand funding and financing opportunities for water-efficiency programs.

8% Increase financial and non-financial water-efficiency incentives for customers.

E Provide financial and non-financial water-efficiency incentives to retailers, installers, and
manufacturers.

<% Reduce water distribution system leakage.
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State Tax (and Federal) Credits &
Incentives for Water-Efficient

Homes

Senior Director, Business & Standards Development, RESNET




State (and Federal) Tax
Credits and Incentives for

Water-Efficient Homes
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HERS H20®

The basis for HERS,,® is an ANSI standard known as
ANSI/RESNET/ICC 850. The first version of this standard was
published in the summer of 2020. The development of this
standard is a collaboration between RESNET and the

@nternational Code Council. e

RESNET is a WaterSense Home Certification Organization
(HCO) and HERSH20® is a WaterSense Approved
Certification Methodology. This means builders now have a
performance-based approach to achieving the WaterSense
label for their homes. By achieving a score of 70 or less and
meeting a few simple requirements, builders can label their
homes as WaterSense certified.

RESNET. 5




Components of a Water Rating

Shower Kitchen Lavatory Clothes Toilet Flush

Heads Faucet Faucets Washer Volume
B s
 pmm—_
Water Dishwasher Excess Irrigation Pool or Spa
Softener Pressure

RESNET

HERSH20




Proposed Federal Tax Credit for Water Sense Homes

@ Similar to the 45L tax credit for energy efficient homes
45M would be a $2,000 tax credit for builders of WaterSense labeled
@ omes through 2032
@ Senator Cortez Mastro (D-NV) agreed to sponsor bill
@ Looking for Republican senator to co-sponsor
Even if not passed this Congress will be a template for future federal water
policy initiatives and a model for local water districts

RESNET. -




Water Savings

Baseline Home WaterSense Home  Annual Water

Location Annual Water Use Annual Water Use Savings
Charlotte, NC 129,000 gal 90,000 gal 39,000 gal
Denver, CO 161,000 gal 113,000 gal 48,000 gal
Orlando, FL 149,000 gal 104,000 gal 45,000 gal

RESNET.




The Central Arizona Groundwater

Replenishment District (CAGRD)
CAGRD Water .. @

EFFICIENT CONSTRUCTION INCENTIVE PROGRAM WaterSense

RESNET.

RESIDENTIAL ENERGY SERVICES NETWORK

2023 PROGRAM DETAILS

Who Qualifies: Amounts Available for All
Participants

Any CAGRD Member Land

$1,000 per house
$150,000 available

The following Member Service Areas:
Copper Mountain Ranch CFD, El Mirage, EPCOR San Tan (both AMAS), Metro
Water — Diablo, Sahuarita Water Company, and Spanish Trail Water Company

PROGRAM OBJECTIVE

Reduced Costs &

Lower Obligation
Less Competition

Less Member
Pumping

Volume

19



Stretch Codes, Industry

Standards, & Right-Sizing

Vice President of Technical Services & Research, IAPMO




State and Local
Policies that Hold

Water (Savings):
Right-Sizing, Water Auditing,
and Water Management: The
Data Intersection

Christoph Lohr, PE,

CPD, LEED AP BD+C, ASSE 12080
IAPMO Vice President of Technical
Services and Research



Water Demand
Calculator.

A Plumbing
Resilient
Solution by
IAPMO

https://www.iapmo.org/we-

stand/water-demand-calculator/

IAPMO/UPC/Appendix M-2021

k Water Demand Calculator™

2024

UNIFORM
PLUMBING
CODE

AN AMERICAN NATIONAL STANDARD | IAPMO/ANSIUPC1-2024

APPENDIX M
PEAK WATER DEMAND CALCULATOR

M 101.0 General.

M 101.1 Applicability. This sppendix provides = methad for
esfimating the demund koad for the buikling water supply snd
principal branches for single- snd multi-fmily dwellings with
waler-conserving plumbing Fivlures, fxure fitings, md
ppliznees.

M 102.0 Demand Load.
M 102.1 Water- Conserving Fixtures. Flumibing [ixures,
fixiure Bltings, =nd applisnces shall not excesd the design
flow rate in Tahle M 102.1.

TABLE M 1024

DESIGN FLOW RATE FOR WATER-CONSERVING PLUMBING
FIXTURES AND APPLIANCES IN RESIDENTIAL OCCUPANCIES

for the fixture branch or riser in Calumm [B] of the Waster
Demiand Caleulstor and run Caloulstor. The flow rste for ane
fixture branch snd one fixture supply shall be the design flow
rate of the fixture seconding to Table M 102.1.

M 102.5 Continuous Supply Demand. Continuous supply
demrunds in gallons per minute (gpm) for lawn sprinklers, sir
conditioners, hose bibbs, ete., shall be sdded to the total esti-
mstedd derumd for the buikling supply = determined by Sec.
tiom M 102 3. Whers there is more than ane hose bibb installed
an the plumbing system, the demand for anly one hose bibh
shall be sdded & the total estimsted demand for the buikling
supply. Where & hose bibb & mstalled on a fixiure branch, the
demrumd of the hose bibbshall be sdded & the design Now raie
for the fixium branchas delermined by Section M 102.4.

M 102.6 Other Fixtures. Fixiures nol mcluded in Table M
102.1 shall be sdded in Rows 12 through 14 in the Waster
Demand Caloulstor &5 (ther Fixture. The probability of use
and flow rate for Other Fixtures shall be sdded by selecting
the comprarshle probsbility of use s Now rake from Calurms

M 102.7 Size of Water Piping per Appendix A. Except
& provided in Section M 1020 for estimating the demand
load for single- and multi-family dwellings, the size of each
waler piping syskem shall be delermmed in sccondsmes with

th forth in Appendix A. Afier determining the
friction loss per 100 feet (30 480 mm) of pipe in

Fioe 51 . | gallom pes simse = 006 Lis
* Clodes winles: i disdvwandies s shall have i ooy st label

M 102.2 Water Demand Calculator. The estimsted design
fow rade for the buikling supply and principal branches and
risers shall be determmed by the IAPMO Water Demand
Caleul stor availzble for downlad st hip:/waw. ispmo.org’
W EStam Py /W sterDem and Cle ul stor ssp.

M 102.3 Meter and Building Supply. To determine the
design flow rate for the water meter and buikling supply,
enfer the total number of indoor plumibing fixtures s appli-
anees for he buikling in Columm [B] of the Water Demand
Calkulstor and run Calculstor. See Tahle M 1023 for an
examle.

M 102.4 Fixture Branches and Fixture Supplies. To
determine the design flow rate for fixiure branches and risers,
enier the izl number of plumibing fixtues md applisnces

2024 UNIFORM PLUMBING CODE

sccordance with Section A 104.0 and the demand flow in
sccordence with the Water Demand Caloulstor, the dismeter
al the buikling supply pipe, branches and risers shall be
abtzined from Chart A 105.1( 1) through Chart A 105.1(7),
‘whichever is applicable, inacoondance with Section A 105.0
and Section A 106.0. Velocities shall be in sccordsnce with
Seetion A 107 0. Appenchiz | (IS 31), Figure 3 and Figure 4
shall be permitied when stzing PEX systems.

M 102.74 Minimum Fixture Branch Size. The min-

imum fixture branch size shall be '4 inch (15 mm) in

diamedter.

MAXIMUM DESIGN
FIXTURE ANID APPLIANCE FLOW RATE
(galons par minues)
15
55 [C)amd [E].
0
[Clohes Washers 15
Combination BatShawer <5
Dishwasha= )
Kitchen Fascet 22
Lamdry Facet (with aerasor) 0
Lavasory Famcet 15
Showes, per head 20
Waa Chma, 128 GPF Gavity Tank 0

s

WEéSiand

Water Efficiency and Sanitation Standard for the Built Environment
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Structural Water Savings Per Dwelling Unit Per Year by Prototype
1800
1600
1400

g The median value for water
5 1000 savings for these prototype
= 800 of 11
T a0 buildings was 320 gallons per
< 400 I I dwelling unit per year while
200
. [] l L ] the average value for water
iy Cardonsiyle | Woe Lowiad - Ris MixedUse. HightHis Mixe savings for these prototype
Corridor Use
RC/Frontier buildings was 513 gallons per
TRC/Frontier Low-Rise  TRC/Frontier TRC/Frontier H H
Arup Single Low-Rise Loaded Mid-Rise High-Rise dwelllng unlt per year' TO pUt
Family Arup 6-Unit  Arup 45 Unit Garden Style  Corridor Mixed-Use  Mixed-Use |t another Way: For eaCh
Number of Stories 1 3 5 2 3 5 10 . . .
Square Footage Total 2380 14280 45090 7680 40,000 113100 125400 home just by red ucing walting
Total Gallons Saved per Year 451 2980 71258 2056 11520 20592 32736
Number of Units 1 6 45 8 36 88 132 as much as an outdoor hot
Per Unit Water Savings per Year 451 497 1584 257 320 234 248 tUb every yea r
Water Savings Gallons per SQFT 0.19 0.21 1.58 0.27 0.33 0.27 0.29
Furthest Fixture From Hot Water
Source Shower Shower Kitchen Sink N/A N/A N/A N/A
Daily Furthest Fixture Uses Per Day 1 1 4 N/A N/A N/A N/A

Note:
1. Arup 45 Unit water savings show that fixture layout has potential to also have impact on structural water waste.
2. Volume of savings is only for 100% of the difference in volume. Real world data is trending towards 2x of the volume.



Table 52: Impacts on Water Use and Embedded Electricity in Water - CPC
Appendix M

On-Site Indoor Embedded
Water Savings Electricity Savings®

(GallonsYear) (KWh/Year)
Average Per Dwelling Unit Impacts 14

Annual® Statewide Impacts for New
Construction & Additions

Annual® Statewide Impacts for Alterations

Annual® Total Statewide Impacts

a. Assumes embedded energy factor of 5,440 kWh per million gallons of water for indoor use
Consulting, Inc. 2022).

b. First-year savings from all buildings completed statewide in 2026.

Impact

9,296,024

Table 383: Estimated Annual Water and Energy Savings Per Dwelling Unit

In-Unit Embedded Electricity
Savings (kWh/Dwelling
Unit'Year)

In-Unit Water Savings

Building Type (Gallons/Dweling Unit/Year)

Low-Rise Garden Style 5

Low-Rise Loaded Corridor 1.74
Mid-Rise Mixed-Use y 1.2
High-Rise Mixed-Use B

Source:
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=24-BSTD-01
(to access the report, look for report number 255321-4 titled 2025 CASE Report — Multifamily Domestic Hot Water)

In @ 2024 Report, TRC
Companies and Frontier
Energy estimated water
savings of 234 to 320
gallons per dwelling unit
per year in four prototype
buildings and also
includes embedded
energy savings for the
water utility.
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Source:
https://iapmo.org/we-stand

Stand

WATER EFFICIENCY AND SANITATION STANDARD
FOR THE BUILT ENVIRONMENT

2023

AM AMERICAN NATIOMAL STANDARD | IAPMO/ANSI WESTAND 2023

READ ME
TABLE OF CONTENTS

The WE-Stand is the
nation’s most powerful,
flexible, ready-to-adopt
plumbing water-efficiency
framework of
possibilities.
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2023 WE-Stand Top 15 Water Conservation Provisions

Water
Efficient
Pluming
Fixtures

Nonpotable
Rainwater
Catchment
Systems

Hot Water
[Area] Ratio

Alternate
Water Sources
for
Nonpotable
Applications

Potable
Rainwater
Catchment

Systems

Ecological-
Sanitation:
Composting
Toilet and
Urine Reuse
Systems

Onsite Black
Water Reuse

Onsite
Wastewater
Treatment for
Direct Potable
Water Use

Vacuum
Drainage

Onsite Grey
Water Reuse

HVAC
Condensate
Catchment

Leak
Detection

Onsite
Stormwater
Treatment
Systems

Right Sizing

Bath and
Shower Flow-
Reduction

Devices

Out of these top 15
plumbing water
conservation provisions,
the 2023 WE-Stand
includes 650% more
options than some model
plumbing codes, and
150% more options than
other water efficiency
codes and standards.




Christoph Lohr, PE

CPD, LEED AP BD+C, ASSE 12080
Vice President of Technical Services and Research

Christoph.Lohr@iapmo.org
909-731-0219

THE
AUTHORITY
PODCAST:

PLUMBING & MECHANICAL

Key Takeaways:

1. Total Water Management offers
blue ocean to interested and
qualified individuals and
organizations.

Stay tuned for a Non-Residential
Water Demand Calculator® - and if
you want to help we welcome it,
especially in the form of collecting
peak flow rate data!
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Thank You to Our Sponsors

SMART WATER NETWORK
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