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• How did we get here?
• Residential water demand trends in Texas
• Where are we going?
• Lessons learned from landscape transformation research
• Q & A
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Withdrawals in 
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1950 – 2015

Source: USGS 0

20

40

60

80

100

120

140

160

180

200

0

5

10

15

20

25

30

35

40

45

50

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

ga
llo

n
s 

p
er

 c
ap

it
a 

p
er

 d
ay

 (
gp

cd
)

P
u

b
lic

 S
u

p
p

ly
 W

it
h

d
ra

w
al

s 
(b

ill
io

n
 g

al
lo

n
s 

p
er

 d
ay

)

US Public Supply Withdrawals and GPCD

Public Withdrawals gpcdSource: USGS Estimated use of water in the United 
States (2010, 2015).



Flow Recorder and Residential Water Meter



Residential Indoor GPCD

69.3

58.6

36.7

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

REU1999 REU2015 High-Efficiency (Aquacraft
2011d)

In
d

o
o

r 
A

ve
ra

ge
 G

al
lo

n
s 

Pe
r 

C
ap

it
a 

Pe
r 

D
ay

 (
gp

cd
)

Source: Water Research Foundation (2016) Residential End Uses of Water Update – #4309. 
Denver, CO.

Sample sizes:

n = 1,188 (1999)
n = 762 (2016)
n = 35 (2011)



Residential Water 
Sensor
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1 Minute Data is Great;

5 Second Data is Game 

Changing



Hour Data



Minute Data



5s Data



More than 7,000 Flumes 
across Texas



Per Capita Use - Texas







From Flume Household Water Use Index Q3 2022
https://www.flumedatalabs.com/water-index

https://www.flumedatalabs.com/water-index


Indoor Water Use and Age of Home - Texas



From Flume Household Water Use Index – https://www.flumedatalabs.com/water-index













From Flume Household Water Use Index Q3 2022
https://www.flumedatalabs.com/water-index
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Q: Where are we going?

A: Outdoors



Why Outdoor 
Savings?

• Landscape irrigation is a significant 
component of water demand.

• Excessive irrigation is routinely 
practiced.

• Outdoor use is discretionary and can 
be influenced.

• Outdoor use = consumptive use.



Reducing Landscape 
Water Demand

• Gradual culture change – from turf to Texascape

• Codes for new landscapes

• Education of residents

• Training and certification of landscape professionals

• Tiered water rates 

• Water budgets

• Water provider sponsored landscape programs



Landscape Codes for 
New Landscapes
• Many towns, cities, and water providers have landscape codes 

for new development (and occasionally re-development)

• The codes may include:

• Soil amendments

• Tree canopy requirements

• Irrigation limits/requirements

• Turf limits 

• Water budgets

• Rain gardens and on-site stormwater detention





What Are Water Budgets?

• A tool to estimate the volume of water a site and/or a 
landscape will reasonably require through the year

• Landscape water budget:

• size of the landscape, 

• water requirement, 

• climate, and other factors 

• Indoor water budget: 

• number of people, and other factors

• Used informationally to communicate with customers or 
connected to an inclining block rate billing structure

31



Some providers 
designate 
revenue from 
upper tiers to 
support 
conservation 



Water Budgets and 
Drought Response
• During a Drought……

• Landscape water budgets can be reduced as 
necessary (10%, 20%, ….)

• Percent reduction impacts large landscapes and small 
landscapes differentially and equitably.

• The monthly water budget (indoor & outdoor) 
becomes a method for monitoring compliance with 
drought response for every customer, every month.

• 2020 research from the Alliance for Water Efficiency 
shows utilities with water budgets had among the 
most effective drought response.



Lessons learned from landscape transformation research



Alliance for Water Efficiency
Landscape Transformation Study - 2018

GOOD                                                   BETTER                                                                BEST



Customer Survey + 
Impact Analysis with 
Billing Data 

• Survey of program participants and non-participants

• Austin, TX

• Fort Collins, CO

• Marin, CA

• Sacramento, CA

• San Diego, CA

• Sonoma, CA

• Southern Nevada

• Seattle, WA

• Guelph, Canada

• Peel Region, Canada

• 3,390 survey respondents

• Impact analysis of water savings in select cities

• Data collected in 2017









Greywater vs. Water Reuse



Plan Today for the Waterwise 
Landscape of Tomorrow

• Long-term project

• Develop a Texas landscape ethos

• Minimize outdoor water use

• Leverage $$ incentives to motivate culture change

• Educate – customers and landscape professionals

• Codes and standards

• Trees become more and more important

• Tiered rates

• Water budgets

• Each provider should understand the 
“minimum” acceptable water requirement to 
maintain healthy trees and landscape.



Future 
Conservation 

Potential

• A lot.

• We’re about … halfway there!

• Codes and standards

• Rates

• Leak detection

• Advanced metering

• Customer engagement through data and 
information

• Landscape water savings



Thank you!

Peter Mayer, P.E.
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