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OVERVIEW

® Overwatering lawns and landscapes wastes water
® Causes of overwatering

" |Interventions to reduce overwatering

" Developing water budgets

® Assessing irrigation performance

" Next steps



CAUSES OF OVERWATERING

" Overwatering lawns and landscapes wastes water

® Causes

40-60% of single-family residential water use is outdoor
50% is wasted due to overwatering (EPA)

Continuing to run sprinklers after rainfall
provides all of turf needs

Running irrigation system too long

Running irrigation system too often

irri i i look for inefficient
Poor irrigation system design i et A,
Lea kS @ Curb your water waste!

Source: EPA WaterSense

" |Interventions targeting outdoor water use
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Address: 4601 Colonial Circle, College Station, TX, United States
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0/10/2017  ————

Hurricane Harvey provided all of your =
lawn water needs last week and then
some. Please turn your sprinklers off.

i

@) College Station \/

(6) Roans Prairie

Shira

Rainfall past 24 hours: 0 inches.
Rainfall past 7 days: 0 inches.
Rainfall last week (Sep 03, 2017 to Sep 10, 2017): 0 inches.

Past Rainfall: Weekly b




9/11/2017

Address; 4601 Colonial Circle, College Station, TX, United States

5t Map Satellite
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Rainfall past 24 hours: 0 inches.
Rainfall past 7 days: 0 inches.
Rainfall last week (Sep 03, 2017 to Sep 10, 2017): 0 inches.

Click HERE for suggested generic

Irrigation Run Times

SUGGESTED SPRINKLER SYSTEM RUN TIMES
Sprinkler Head type
v, it [

FOE g
Iti-stream [ Rotov i

40 minutes per day, 30 minutes per day, 15 minutes per day,
twice a week. twice a week. twice a week. twice a week.
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INTERVENTION 2: WEEKLY EMAILS

When watering is required:

A message from Brazos Valley WaterSmart
Dear Ronald Kaiser,
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 sprinkler types see our website

This is based on rainfall of 0.11 inches for the week of Jul 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.



https://bvwatersmart.tamu.edu/
http://bvwatersmart.tamu.edu/

INTERVENTION 2: WEEKLY EMAILS

When watering is not required:

A message from Brazos Valley WaterSmart

Dear Ronald Kaiser,

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.



http://bvwatersmart.tamu.edu/
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IMPACT OF WEEKLY EMAILS ON TOTAL
OUTDOOR WATER USE

RANDOM SAMPLE OF 30 CUSTOMERS FROM 390 SUBSCRIBERS

Year 2013 2014 2015 2016

Volume (gal) 2,455,000 2,553,000 2,544,000 1,572,000
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INTERVENTION 4:
IRRIGATION SYSTEM
CHECK-UPS

" Voluntary

" Free to homeowner

" Informed through

e Utility bill insert

e High water bill

e Friend/Neighbor referral
* |rrigation seminar

Study letter

® 779 since 2010

Sign up for FREE weekly watering recommendations! http://bvwatersmart.tamu.edu

WATER

] Irrigation System pinriie
Y/ Check i “»|Q
LITY TN

CF T TLRCE ST RepDrt B moar vour w:17c"r_
WATER SERVICES Rain Sensar ¥
o Moo cste.gov) water Backflow Preventer AVB DCV PVB RPZ NfA
Performed By Customer Name Date Time
9000 AR
Controller Model Address LOCID: |Email Address
TORD TMC-212
Sprinkler Current Current Suggested | Suggested
Station # Type Plamt Type | Fun Time Days Run Time Days  jArea being Irrigated
1 F F 10 STu/TH/SA] Smin/3x | Tu/S5a  [Flower beds in front of house.
2 ] T 24 S/TU/TH/SA| 10min/ 3x | Tu/Sa  JFront yard turf; sun
3 P F 10 S/TU/TH/SA ] S min f 3x Tu f 53 JFlower beds along rear of house
4 P T 10 SfTufTH/SA| 5 min f 3x Tu/fS5a [arass area to right of driveway
5 ] T 21 S/TU/TH/SA | 10min/ 3x | Tu/Sa  Backyard turf closer to house
1 R T 25 S/TU/TH/SA| 12min/ 3x | Tu/fSa  [Turf along rear of back yard; sun
7 ] T 25 STuf/TH/SA| 12min/3x | Tu/5a [rurfin middle of back yard; sun
Station # Problems Observed
1 Change nozzle on end of bushes/driveway to Variable Adjustable Mozzle [VAN) to customize spray pattern.
2 Replace the 2 fixed spray heads next to street on either side of mailbox with rotors.
3 Leak on fixed spray head under back window.
4 Replace full-circle nozzle with half-circle nozzle in middle of driveway. Also - 2 heads didn't retract.
E Replace rotor next to fence - not spraying all the way to next rotor. Grass is too wet in one spot.
& No problems abserved
T N problems ohserved

COMMENTS: overall the irrigation system and landscape are in good condition.

The irrigation controller is currently set to come on for three cycles on Tuesday, Thursday and Saturday for the timas given.

This is too frequent for early spring/summer.

Based on the plant water requirements for this time of year, and the application rates of each station, we recommend

irrigating on Tuesday and,/or Saturday for the sugzested run times listad. Controller was changed to Tues/5at at chedkup.

Thera is a large wet area towards back fence. Unclear if this is due to standing water from recent rains or if there is a leak

on an irrigation line_

Consider installing a rain shut off device to prohibit unnecessary irrigation during and directly after

significant rainfall events. A rain sensor will keep the irrigation system from coming on until the sensor device

has driad.

Sign up for FREE weekly watering recommendations! http:/ /bwwatersmart.tamu.edu




INTERVENTION 5: WATER BUDGETS

® Compares
* How much lawn needs
* How much is being watered

" Focusing on single-family
residential landscape

® Causes of Overwatering

e Continuing to run sprinklers after
rainfall provides all of turf needs

* Running irrigation system too long
* Running irrigation system too often
* Poor irrigation system design

* Leaks

YOUR LAWN'S WATER BUDGET IN 2016

The table below gives your estimated irrigation budget and estimated outdoor water use for 2016. We
determine your budget based on:

the size of your lown ,
College Station weother conditions , ond
your neighborhood roinfoll from our many College Station roinfall sensors.

Did you know? Your grass typically needs about half as much water in April, May, and October than it does in
June, July, August, and September. Your lawn needs even less if the weather is cool and rainy. Your water
budget goes up when the weather is hot and dry, and then goes down when the weather is cool and wet.

Your Estimated How Much Water You | Amount You Ower-
Irrigation Budget Applied irrigated
[_gilnﬁl [Ealml {_gillnns]
lanuary
February Your lawn is sleeping. it does not need to be irrigated.
March
April 5,800 17,700 11,800
|May 5,300 9,700 4,400
{lune 12,700 5,900 a
Huly 17,700 21,200 3,500
August 7,800 16,500 3,100
September 11,300 15,700 4,400
October 7,100 19,600 12,500
l;::::::rr Your lawn is sleeping. it does not need to be irrigated.
Total | 67,700 | 106,700 | 45,700

If you are ower your estimated irrigation budget, please call Water Services at [979) 764-3660 to schedule a
FREE LANDSCAPE IRRIGATION CHECKUP

HOW MANY GALLONS 15 ONE INCH OF WATER ON MY LAWN?

This table is an estimate of the number of gallons of water you Amount [in} Volume !Ea“““'

use for each 1/2-inch of water applied based on the size of your 05 2100

lawn. 1 4300
Irigable Area [sq. feet): 7,000 15 6,500

To learn about irrigation runtimes and how to adjust your sprinkler heads, please visit
wwnr BV WaterSmart.tamu. edu



BUDGETS SENT TO 5,565 LOTS IN 2012-2015
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40% oF TOTAL

RESIDENTIAL WATER USE

" Texas A&M University @) BRANDON HEIGHTS (109) @) PEBBLE CREEK (1,159) @) SOUTHWOOD FOREST (102) @) WINDWOOD (146)
(D city Limits @ CASTLEGATE (795) @ RAINTREE (282) @) STONE FOREST (135) @» WOODCREEK (361)
@ EDELWEISS ESTATES (682) @ SHENANDOAH (797) @) THE GLADE (123) @ WOODLAND HILLS (106)

@ EMERALD FOREST (427) @ SOUTHWOOD (330) @ UNIVERSITY PRESERVE (11) W S—

Data source: City of College Station.TX
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ANATOMY OF A WATER BUDGET

Irrigation Potential Irrigation
needs Evapotranspiration Area
(gal) (in) (ft?)

Q ={K. X PET — P} X A X 0.62

Landscape/Crop _ Unit _
Coefficient Rainfall Conversion

(in) (gal/ft2)
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A SAMPLE IRRIGATION AREA

= Sample lot

Parcel Area:
Living Area:
Building Area:
Driveway Area:

Irrigation Area:

21,780 ft?
2,377 ft2
4,083 ft2
2,440 ft2
15,257 ft?

|
25 50 Feet

@ structures
@ Driveways

I:i:::ii' BCAD Parcel Boundaries
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Appraised Lot Area (ft?)
4,000- | 6,000- | 8,000- |110,000-{12,000-[14,000-|18,000-(24,000-|30,000-|60,000-
5,999 | 7,999 | 9,999 |11,999(13,999|17,999| 23,999 | 29,999 | 59,999 | 89,999
ggg- 0.66 0.69 0.76 0.82 0.84 0.87 0.87 0.94 0.94
1,000-
1499 0.55 0.60 0.66 0.72 0.75 0.78 0.83 0.86 0.91 0.92
— |1,500-
“ 1999 0.50 0.56 0.62 0.67 0.71 0.76 0.80 0.84 0.87 0.90
© [2,000-
b 0.53 0.53 0.57 0.61 0.65 0.70 0.76 0.81 0.86 0.90
< 2,499
o 12,500-
° 0.49 0.56 0.57 0.58 0.60 0.66 0.73 0.77 0.84 0.89
_l-; 2,999
@ (3,000-
2 0.52 0.53 0.55 0.58 0.61 0.70 0.75 0.83 0.89
c (3,499
Q
<% 3,500- 0.54 0.53 0.56 0.60 0.67 0.72 0.80 0.88
3,999
4,000-
4,999 0.60 0.61 0.66 0.67 0.75 0.83
5,000-
8,999 0.50 0.60 0.61 0.64 0.74 0.85

Lewis, A., Khedun, C. P, Kaiser, R. (2017). "Coefficients for Estimating Landscape Area on Single Family
Residential Lots.” Journal - American Water Works Association 109(8).



CALCULATING OVERWATERING
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April May June July August

B Indoor consumption MM Irrigation within budget

I Excess irrigation —Budget volume

September



ASSESSING IRRIGATION PERFORMANCE

" Performance can be assessed by comparing actual water use
with plantirrigation requirements or water budget volumes

" Criteria
e Quantity of overwatering per household

 How frequently per irrigation season overwatering occurred

e Quantity relative to lot characteristics

" Objective

e Determine characteristics explaining why overwatering might be higher
in some homes relative to others
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IRRIGATION PERFORMANCE VERSUS LOT SIZE

® Based on averaged results for 2008-2016 for 5,565 lots

2,571 22345

2910

_ 2480 17% 4,040 10. 5/ 6.6 2.5
_ 1545 11% 5,521 16.4% 5.2 2.4
_ 1377 10% 6,934 19.7% 23,963 5.1 2.5
_ 756 5% 8,357 16.0% 28,468 5.0 2.5
_ 322 2% 10,627 14.8% 31,068 43 2.4
_ 374 3% 14,870 10.6% ; 3.7 23
_ 99 1% 19,434 7.3%_ 3.6 2.2
_ 0 0% 29,658 3.8%_ 23 1.9
60,000 ft2- 89,999 f©2 0 0% 6232 0.1% o701 05 12
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IRRIGATION PERFORMANCE VERSUS HOME AGE

® Based on averaged results for 2008-2016 for 5,565 lots

0.02%

97 1.74% 11,463
413 7.42% 11,664
728 13.08% 9,308

1944 34.93% 8,706
2353 42.28% 7,145
29 0.52% 6,862

5,565
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IRRIGATION PERFORMANCE VERSUS HOME VALUE

® Based on averaged results for 2008-2016 for 5,565 lots

19.31%
428 3% 15,788 15.88% 52,969 6.2 2.7

s oz ossnl s asel s

$210,930



el
COMPARING QUANTITY OVERWATERED VERSUS
HOW OFTEN OVERWATERING OCCURRED

" Based on average of overwatering and number of months
over budget (rounded) for 2008-2016

" Cells show count of lots within category

262
22

0 30 874 637 128
0 0 182 643 258
0 0 9 133 183
0 0 1 16 52

*5,543 |lots overwatered



COMPARING QUANTITY OVERWATERED VERSUS
HOW OFTEN OVERWATERING OCCURRED

" Based on average of overwatering and number of months over
budget (rounded) for 2008-2016

® Cells show percent of total overwatering represented by lots
within category

- 0.28% 1.42% 0.35% 0.08%
N
3
e
s
e

0.03% 3.10% 8.34% 4.60% 1.04%
0.18% 11.12% 14.93% 5.83%

2.56% 16.52% 12.59%

0.14% 3.73% 9.53%

0.02% 0.46% 3.12%



SUMMARY OF FINDINGS

" Overwatering is common, but quantity and frequency varies!

" Overwatering tended to be higher among lots that were
larger, newer, and more expensive

" Smaller homes tended to overwater more often and more per
unit area

 However, these tended to be smaller volumes and were much greater
guantities relative to the size of the landscape

®" Newer homes, irrespective of market value, tended to
overwater more often and more per unit area

* Inclusion of irrigation systems with automatic irrigation controllers



SUMMARY OF FINDINGS

Frequency of

Overwatering

Seldom

Average

Often

Quantity Overwatered

Low Medium High
Least Leak?
concern Log error?

\ Vot

concern



LIMITATIONS OF ANALYSIS

" Monthly budget calculations did not account for when rain falls
relative to the start or end of the month

" Weather data was obtained from a single weather station—
rainfall varies!

" Weather station switched locations over the analysis period

" Landscape area methodology may overestimate area that is
actually being irrigated

® Landscape contains numerous plant species with varying water
needs

" Possible errors in water billing data logged by City
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WHAT WE ARE CURRENTLY WORKING ON

® Statistical analysis to determine the impact of the
interventions on water use

® Better understanding of irrigation performance across single-
family residential water customers using a weekly time step

" Using rainfall from nearest weather station

® BV WaterSmart: estimating irrigation budget monthly and
comparing to monthly water bill
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RAINFALL VARIES....
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