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Water Withdrawals for Public Supply
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Residential Water Demand Managemen
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Residential irrigatiomestrictions in Floridze

_ Water Resource CautioAreas in
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Residentialrrigation restrictions: *

AlachuaCounty l

Irrigate only on your day(s), and not between 10 am and 4 pm

N :

Location Summer Winter
(2nd Sun. in Mar - 15t Sun. in Nov ) (25t Sun. in Nov - 2" Sun. in Mar)

Odd House # Wednesday and/or Saturday Saturday

Even House # Thursday and/or Sunday Sunday

:92In08BW eplIoj4 pue Auno) enyoe|y

A The change in allowed irrigation frequency is tied to the
changes in weather and the growing season

|wiys-Alunod enyodee/wod dewsanunodeplio) mmmy//:dny

(o3}

Source: Alachua County, httfwww.alachuacounty.us/DEPTS/EPD/WATERRESOURCES/WATERCONSERVATION/Pagfrestriogamnsmaspx



Alachua County Irrigation Inspections

Started |n Apl’l| 2011 2 Alachua County

Environmental Protection Department

Chris Bird, Director

Alachua County,
Florida

March 16, 2015

Focus on high water use e

Re:  Watering Restrictions for Residential Irrigation (Case # «Case»)

subdivisions

Landscape irrigation restrictions are in effect year round to promote the efficient use of water.
We have observed a possible violation of the current irrigation restrictions at your property. If
you haven't already done so, please adjust your watering practices to comply with the
restrictions described below. Repeated violations may result in a fine.

. - During Eastern Standard Time (November 2, 2014 to March 07, 2015) irrigation is allowed only
one day per week. If you have an odd numbered address you may only water on Saturday,
- I I l S e ‘ I O I l S e r We e while even numbered addresses may only water on Sunday. Many plants go dormant in the
winter and may not even require weekly irrigation.
During Daylight Saving Time (March 8, 2015 to November 1, 2015) irrigation is allowed up to

two days per week. If you have an odd numbered address you may only water on Wednesday
and/or Saturday, and even numbered addresses may only water on Thursday and/or Sunday.

With all of the rain we receive, you may not even need to water on both days.

p e r I I l O n t h p e r S u b d IVI S I O n Water only as needed on your irrigation day and only before 10 a.m. or after 4 p.m. (this

reduces losses to evaporation). State law requires that all automatic irrigation systems have a
functioning rain shut-off device which bypasses scheduled irrigation when a rain event has
recently occurred. To see how your water and energy use compares to your neighbors, visit
www.Gainesville-green.com.

For more information please visit www.AlachuaCountyWater.org. Feel free to contact me at
352-264-68009 if you have any questions or concerns.

Warning letters for those — «=,
not complying with

re Str I Ct I O n S erodriguez@alachuacounty.us

408 W. University Ave., Suite 106 ® Gainesville, FL 32601 ® Tel. (352) 264-6800 W Fax (352) 264-6852
E-Mail: epd-reception@alachuacounty.us ® Home Page: http://alachuacounty.us/government/depts/epd 7



Study Questions

A How accurate is the targeting of the program?
I Are the warning letters sent to high water users?

A Effectiveness of the inspection program

I Do the warning letters influence residential water
use?



\ Data

A Monthly propertylevel water use: Jap008¢ May 2014

I Single family residential homes witombinedindoor / outdoor
YSUSNAZ ARSYUAFASR | & KI @GAy 3

I Singlefamily residential homewith separate indoor / outdoor
meters

A List of properties that received warning letters, with the date:
when the letters were sent

A Water ratestructure (Gainesville Regional Utilities

I Inclining block price structure both for indoor use and outside
irrigation (if separate meter is used).

I Example: 2014 price structure for combined / indoor water use
A $2.30/Kgalc 0 - 6 Kgal
A $3.79Kgalc 6 - 20 Kga|
A $6.00Kgalc more than 20Kgal
A Weather (NOAA): monthly total precipitation and average

» temperature



Warnings

A Issued yeamround, with fewer warnings issued in winter

A No statistically significant decline in the number of warn
per month over time

Number ofWarnings
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Water Use

A Water use for 2008 2014: Summary statistics

Number of Water use per month (KGA)
Number of |/monthly
Properties \Water use |properties observations |Mean |MedianMin [Max

Combine

meters Tota 8,44C€ 639,053 9.0 6 0 637
Separat( Irrigation 1,441 105,82 9.9 6 g 696
meters Indoot 1,441 111,231 5.2 4 0 1193

A dhdzif ASNBRE GKIO KFE@S G2 6S 2YAUGSR
I Leaks monthly wateruseobservations above 70.G8ousandgallons / month
A Combined meters: 0.29%138monthly observations, for 604 properties)

A Separate meters, outdoor us8:4% @34 monthly observationgpr 204 properties)
A Separatameters,indooruse:<0.1% 49 monthly observationdor 49 properties)

I No irrigation:
A Combined meters: propertiesonsistently using leghan 6 thousand gallons per mont{871
properties, including 9 properties that received warning letters)
A Separatemeters: propertieswith zero reading on irrigatiometers @4 properties, includind
property that received warnintgtter)
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Water Use
A Water use for 200§ 2014: Summary statistics

Number of Water use per month (KGA)
Number of monthly
Properties Water use |properties |observations |Mean [Median [Min  [Max

Combinel

meters Tota 8,07¢ 609,72 9.14 6 0 7
Separat( lrrigation 1,407 103,521 9.64 6 0 7
meters Indoor 1,407 110,95 5.13 4 0 7

CombinedVeters: 8078 properties ~ Separatemeters: 1407 properties

426- received the warnindetters 165- received the warning letters
2685¢a Y SAIKOZ2NARE TNRBY 750KSy SAMKSo 2 NBEE TNRY
subdivisions subdivisions

4967- the rest of the Alachua County 492- the rest of the Alachua County



Inspection Program: Targeting

A On average, those who received warning letters used more water than
neighbors or the other properties

A Decreasing water use over time, with possibly steeper reduction in
Inspected subdivisions
AverageMonthly Water Use-
SeparateMeters

= outdoor water use - warning letters

Average MonthlyWater Usec
Combined meters

- outdoor use - neighbors

— outdoor use - the rest of the county

—indoor water use - warning letters — properties received warning letters
==indoor use - neighbors — properties in the same neighborhood
—indoor use - the rest of Alachua County —the rest of Alachua County
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Water use before and after the warnings

A Properties thatreceived the warninggtters:
I Plots of the water use in the months before and after the warning letters

Monthly water use, thousand gallons

20

]
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I Reduction water use after the letter

Total Water UséPer Month for the
Properties onCombined Meters

Month of the
warning

UL

-140-8 & -7 6 -5 -4-3-2101 2 3 4 5 67 8 910N

months before and after the warning letter

Monthly water use, thousand gallons
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Outdoor Water Use for the Properties
with Separatelrrigation Meters

Month of the
warning

LA I

-1-10-9 8 -7 65432101 2 3 4 5 67 8 910MN1
14

months before and after the warning letter




Measuring the Effectiveness of ¥
the Inspection Program |

A Fixedeffectspanel regression modeB@ltagj 2008)

I Monthly water use byproperty as a function of:
A Price (Marginal Price and Price Difference instrumental variables)
A Weather (Precipitation and Temperature)
A Warning Letter: time period aftehe warning letter (fordt A 2 € | (i 2 |

A A propertyspecific parameter (to account for the property characteristic
not captured by other variables)

15



Treatment effect of Inspection on
Customers witlCombinedMeters

Fixedeffects (within) IV regressiorNumber ofobs=595659 Number of groups = 8607

Srcartror | 7| P

MarginalPrice (MP) -0.84¢ 0.02Z -37.5¢ 0.00C
PriceDifference (PC 0.277 0.00z 154.4; 0.00C
Warning Letter -0.95¢ 0.08:¢ -11.45 0.00(
Precipitation -0.001 0.00C -51.9C 0.00C
Temperature 0.15¢ 0.00z 104.11 0.00c
Constant 8.492 0.06< 130.2; 0.00C

Ftest Panel variables Rsquare Instruments

F(8606,587047)=7.32 gigma_u 3337 Within=0.177 Lag MP

Prob> F= 0.000 sigma_e 5 goc Between = 0.899 Lag PD

rho 0.24; Overall = 0.350
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Treatment effect of Inspection on
Irrigation Use

Fixedeffects (within) 1V regressiolNumber ofobs=60975 Number of groups = 1315

=

MarginalPrice (MP) -1.245 0.13¢€ -9.14 0.00C
PriceDifference (PC 0.30¢ 0.00¢ 33.5¢ 0.00C
Warning Letter -0.911 0.317 -2.87 0.004
Precipitation -0.001 0.00C -18.52 0.00C
Temperature 0.32C 0.00¢ 35.7¢ 0.00C
Constant 9.16¢€ 0.43% 21.0¢ 0.00C

Ftest Panel variables Rsquare Instruments

F(1314,59655) = 4.73 sigma_u 6.72¢ Within=0.123 Lag MP

Prob> F= 0.000 sigma_e 11.25; Between =0.619 Lag PD

rho

0. 26z Overall = 0.241
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Program Impacts
Water use / | Water Use Number of
meter type | Reduction Properties

(KGAL/month) | Affected Water Bill Water Delivery Cost

Savings (3) Savings for the
Water Supplier ($)

Total /

combined 0.955 426 $18,000 $9,760

meters [0.791¢ 1.118]° [14,9203;21,090% [8,090¢ 14,430[°

Outdoor /

irrigation 0.911 165 $6,655 $3,610

meters [0.290¢ 1.532]¢ [2,120¢ 11,190[° [1,150¢ 6,070]°
Total Annual $24,655 $13,370

a Averageprice: $3.35/thousand gallons * 1.1 (tax) 3.§9/Kgal
b Onaverage, tap water costs are slightly more ti&2iKgal(USEPA, 2004
¢Numbers in bracket shows the coefficient at the 95% confidence interval.

18



Next Steps

A Examine the effeadf the inspection program on water us:
by all properties in the inspected subdivisions

i Can seeing the inspection car and knowing about warning
f SUOSNA NBOSAYUSR o0& YSAIKO:?

A Examining the robustness of the estimation results to th
changes in the estimation methodology

A Compare the effectiveness of the restrictions (+inspectic
program) with other tools in the toolbox of the local
governments

I Soil and moisture sensors / smart irrigation controllers
I Targeted education and outreach programs g
I Certification / peer pressure




Water Use Visualization Tool

Program for Resource Efficient Communities University of Florida
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http://buildgreen.ufl.edu/
http://buildgreen.ufl.edu/

Thank you!

SerhatAscj PhD TatianaBorisovaPhD
sasci@csufresno.edu tborisova@ ufl.edu

Image copiedrom http://www.sunrisefl.gov/index.aspx?page=169
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Method
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Enforcing Irrigation Restrictions: Evaluating the Big Hammer in the Water Conservation Tool Box  Stacte Greco , M.S. & Tatiana Borisova , Ph.D.



