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Profile of College Station Water Users

® Qver 40,000 customers: 2,000 T}" ¢ St a0
commercial, 17,000 multi-family, 21,000 £t Limt

single-family
® Residential water use is 70% of the total

" About 24% growth in single-family
customers from 2008 to 2018
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Why Focus on Residential Outdoor Water Use?

® 50% of all residential water is used outdoors
for lawn/landscape irrigation

® Studies indicate that 30-50% of residential
water is wasted due to overwatering

inefficient
watering methadsandsystems
Curb your water waste!
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Poor system design Failure to shut irrigation Leaks
system off after rainfall

Watering too long
or too often
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Educational Interventions to Reduce Overwatering

E Provide water budgets to homeowners

BVWaterSmart website and network

Weekly watering notifications

Free irrigation system inspections

Water conservation workshops




———
Residential Water Budgets
for 15,000 Customers
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A Sarhple Irrigation Area

= Sample lot

Parcel Area:
Living Area:

Building Area:

Driveway Area:

Irrigation Area:

21,780 ft?
2,377 ft?
4,083 ft?
2,440 ft?

15,257 ft?
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—. ¥OUR 2017 ESTIMATED IRRIGATION BUDGET AND OUTDOOR WATER USE

The tabde belos ghwes your estimased irlgation budpet and cutdoor water use for 2017, Your estmated
cirdoor warter budaet 15 tw amowy: of waber necded 1o keep gour aan a0 lancscaping heahse Wi
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February Your lawn is sleeping. It does not need to be irrigated.

March

Nuvemer

Your lawn is sleaping. It does not need to be irrigated.
December PIng Z
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An Educated Customer

Letter sent

Pre-intervention | Past-interyention
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BVWaterSmart Website and Network

http://bvwatersmart.tamu.edu




Real-Time Watering Recommendations from BVWaterSmart.tamu.edu

E m m A
min é By
; @ Rainfall past 24 hours: 0.00 inches.

Rainfall past 7 days: 1.05 inches.
RAINFALL IN YOUR NEIGHBORHOOD
THIS PAST WEEK PROVIDED ALL OF
YOUR LAWN WATER NEEDS.

P oo [

No irrigation this No irrigation this
week week : -~
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Real-Time Watering Recommendations from BVWaterSmart.tamu.edu
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Rainfall past 24 hours: 0.00 inches.
Rainfall past 7 days: 0.56 inches.

YOUR NEIGHBORHOOD RECEIVED SOME
RAINFALL THIS WEEK BUT IT WAS NOT

ENOUGH FOR YOUR LAWN. ADJUST
YOUR IRRIGATION SYSTEM.

20 minutes 15 minutes

Twice a week TW|ce aweek

| Vv | wetsr N

[

7 minutes

Twice a week

7 minutes

Twice a week
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Weekly Watering Notifications
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Wéekly Watering Notifications

= When watering is needed

A message from Brazos Valley WaterSmart
Dear [Your Name],

Your lawn needs water this week.
Recommended sprinkler system run times:

Multi-stream rotors : 40 minutes per day, twice a week.
Rotors : 30 minutes per day, twice a week.

Pop-up sprays : 15 minutes per day, twice a week.
Shrub sprays : 15 minutes per day, twice a week.

If you'need more information about sprlnkler types see
our website - }

. This is based on rainfall of 0.11 mches for the week ofJuI 30, -

-2017 to Aug 06, 2017.

If the forecast for the upcoming week is rainy, please
_consider turning off your sprinklers.

At any time, for the latest rainfall totals please

visit http://bvwatersmart.tamu.edu.

Thank you for helping us conserve water..

= When watering is not needed

A message from Brazos Valley WaterSmart
Dear [Your Name],

| Rainfall in your neighborhood this past week provided all of
your lawn water needs.

| This is based on rainfall of 1.66 inches for the week of Aug
' 06, 2017 to Aug 13, 2017.

If the forecast for the upcoming week is rainy, please
consider turning off your sprinklers.

At any time, for the latest rainfall totals please

visit http://bvwatersmart.tamu.edu.

Thank you for helping us conserve water.




Free Irrigation System Inspections



Free Irrigation System g e

Check-Ups —
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= Free service provided by College — T
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* Friend/neighbor referral

* [rrigation seminar
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Water Conservation Workshops
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Water Conservation Workshops for Homeowners




MINING WATER CONSUMPTION BILLING
DATA FOR TARGETED EDUCATION AND
WATER CONSERVATION INTERVENTIONS

C. PRAKASH KHEDUN, ALAN C. LEWIS, PROF. RONALD A. KAISER
WATER MIANAGEMENT & HYDROLOGICAL SCIENCE, TEXAS A&M UNIVERSITY
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Data and Methodology

® Dataset
e 15,000 single-family residential customers
e 2008 to 2018

2 million data points

® Water metering and billing is cyclic
e Each customer’s billing data was converted to daily consumption

* Re-aggregated into monthly totals

® Methodology
e Histograms and Kernel density estimation
* Graphically illustrate the effect of climate and educational efforts on water consumption pattern

* Pair-wise Welch t-test and Kolmogorov-Smirnov (KS) test to identify the years that had similar
mean summer consumption and the same distribution of consumption



Winter versus Summer Use

SFR-wide mean change

Average winter use ]
from winter to summer

Average summer use
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Average Summer Use (m3)  [1m*=264 Gallons]

Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
n 12,004 12,351 12,677 12,942 13,137 13,316 13,657 14,009 142,04 14,321 14,738
Mean

(m?) 55.9 52.7 51.1 67.6 50.8 51.1 44.0 45.7 42.4 42.9 41.7

SD (m3) 38.9 34.5 35.3 48.2 36.2 35.7 32.9 32.9 31.9 33.5 30.4

Sum

(m?) 671,000 | 651,000 648,000 875,000 667,000 681,000 601,000 640,000 602,000 614,000 615,000

Note:

Average summer use for each SFR, US = Y7 _, US,/7, where m is for month of April to October

Sum=Y", US;, where n is the number of SFRs
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Kernel Density Estimation

. . 0.06
= A non-parametric way to estimate the '\ __
probability density function of a 0.05 -
random variable AN
0.04 - \]
= Kernel density estimation is a 2 003 I AN
fundamental data smoothing problem =
» Inferences about the population is made 0.02 7 B\
based on the sample
0.01 ~ J
= Allows us to compare the distribution 0.00 T I‘—' o
across the years 0 10 20 30 40 5C

Volume (1,000 gallons)



= Drought

More customers used more water

Pre-interventions
e Setitand forget it

e Consumption profile remains the same
irrespective of weather

Effect of educational interventions

More customers using less water

0.020

0.015

0.010

Density

0.005

0.000

Interventions

' Pre-interventions

Average Summer Use (m3

Drbught and Effect of Educational Interventions

2008
2009
2010

e 2011

2012
2013
2014
2015
2016
2017
2018
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% of Customers in Different Usage Categories

Residential Rate Structure

Rate / 1,000
. . 3 ’
Tier (gallons) Tier (m3) Gallons
100%
uom JHLLELE
75% . 3
T
11,000- 15,000  38-57 $3.60 or (m)
o - EES
D o 76 - 95
16,000 - 20,000 57-76 $4.40 5 o0% = 5776
° 38-57
21,000-25,000 76-95 $5.20 050, <38
26,000 — above > 95 $6.05

0%
Meter Fee 51240 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018




SFRs with Average Monthly Summer Use Each Tier
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Impact of BVWaterSmart



Total Amount of Water Saved
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BVWaterSmart: A Conservation Success Story

" Five interventions improved efficient irrigation by reducing use
* Cumulative reduction in use since 2010 of just over 630,000,000 gallons
e 85% came from 5,500 homeowners that received interventions
* This is equivalent to about 2 month total city water use

* Asaresult of savings, College Station water use remained about same in 2018 as in
2010 while population has grown by 26%

* Website visitors have tripled since 2016 to more than 8,000 in 2018 and have
visited site more than 300,000 times

* Nearly 1,000 irrigation check-up since 2018 —a Master’s study of 170 check-up
revealed a savings of 11.5 million gallons between 2010 and 2013

* Energy savings to City from reductions in use since 2010 is more than $150,000
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Thank You
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