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Topics to Cover

Urban water systems parcel level database
Parcel level irrigation demand analysis

A Determination of irrigators from potable system
A Irrigable area distribution and trends
A Application rate distribution and trends
Predicted savings from outdoor conservation BMPs
A Soil moisture sensors, irrigation audits, reuse
Optimal outdoor BMP strategy

A Nonlinear programming approach

Incorporation into EZ Guide

A Florida water conservation and planning online tool
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Urban Water Systems Parcel Level Database
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Irrigable or pervious area ( PA)-GRU
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Major Increase in Popularity of In -
ground lrrigation Systems Since 1987 In
Gainesville

B Count of homes built
—o—Annual percent of homes with sprinklers

—Cumulative percent of homes with sprinklers

90%
30%
70%
60%
50%
40%
30%
20%
10%
0%

Count of homes built

Percent ot homes with sprinklers

DD X XA NN DD DD
NN MENEN NN NN

A
NARN
NN

ARG G NG ANRC S S

Eftective year built

g

Conserve Florida Water Clearinghouse

p yF |Environmental Engineering Sciences



Irrigable Area Distribution

Irrigable area histogram for GRU irrigators
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A 1A distribution appears lognormal
A Avg. IA (of irrigators ) = 12.31ksf
A Std. dev. = 11.30 ksf
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DeOreo and Mayer 2011 California
SFR |IA Data

http://www.aquacraft.com/sites/default/files/pub/DeOreo-%282011%29-
Analysis-of-Water-Use-in-New-Single-Family-Homes. pdf
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Parcel Level Irrigation Demand Estimation

1. Hydrograph separation utilized to determine monthly
outdoor usage for each SFR parcel
A Total monthly usage from customer billing data
A Indoor usage estimated from property appraisal data
A Indoor usage consistent across country (Mayer et al. 1999, REUWS)

— — B Metered Indoor B Metered Outdoor BIndoor (Min. Month) B Outdoor (Total-Min. Month)
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Qou = single family residential outdoor usage (gal/mp)
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Qin = single family residential indoor usage (gal/mo)c 4
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Parcel Level Irrigation Demand Estimation

2. Estimate application rate from calculated Qout and IA
O —l* *
Q.. =k* AR* IA
Where:

AR = average application rate for a given parcel (in. /yr.)
Qout = average monthlputdoor usage (gal/mo)

IA = irrigable area1,000ft?)
k = conversion factor

3. Determine which parcels irrigate from the potable system
A lrrigates from potable if: 10 I A O

A Removes outliers, and non -irrigators

.
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Application Rate Distribution

Application rate histogram for GRU irrigators
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Avg AR (of irrigators )= 14.24 in./yr., std. dev.= 14.60 in./yr.
Number of irrigators from potable = 16,303 of 30,903 total SFR (53%)
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Predicted Savings From Outdoor
Conservation BMPs

DQ,,; = K™ IA* (AR - AR,)

Where

K Q,,; = change in total irrigation water ugeer parcelgpad)

AR=currentirrigation application rate (in/yr)

IA =irrigable area (sf)

AR.i» = minimumrequiredirrigation application ratein/yr)
k = conversiorfactor

A Savings directly calculated as
difference between current
and omi ni mum
applicati on

A MAR reflects a desired
threshold application
achieved with
Implementation of an
outdoor BMP

A Assume IA remains constant

rat e

T

Only reasonable to target
SFROs t haabova MAR i
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Joint distribution of AR vs. |IA for GRU

Annual application rate vs. irrigable area for 16,303 GRU potable
irrigators

100

1 inimum ap plication rate

Application rate (in.fyr.)
&

r

T T
[1] 10 20 30 40 =] =] 70 20 a0 100
Irrigable area (1,000 ft2)

=

v ‘j’! UF |Environmental Engineering Sciences

.

Conserve Florida Water Cleorinshouso




Water Savings Production Function for
Soil Moisture Sensors in GRU

MAR, avg. IA,| avg. AR abovg Maximum Saving
in./fyr. N ksf MAR , in./yr. | Potential, gal./day

1 16,303 | 12.31 14.24 3,265,116

25 2,746 6.95 15.72 440,119

40 1,070 5.87 15.31 144,145

Comparison of savings potential for varying minimum
application rates in GRU
4,000,000
3,500,000 ——
/ —
S 3,000,000 -
2 /
8 2,500,000 /
o /
2 2,000,000 % 1in/yr min application rate
2 / - 25 in/yr application rate
£ 1,500,000 7 o -
= / ——— 40 in/yr min. application rate
£
3 1,000,000 /
500,000 V___
0 F—

0 2,000 4,000 6000 8000 10,000 12,000 14,000 16,000 18,000 .

Accounts retrofit

Conserve Florida Water Clearinghouse



Conseqguences of Including lrrigators
Below MAR

Cumulative savings for a minimum application rate of 25
in/yr
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Optimal Mix of Outdoor BMPs can be
Found Using Nonlinear Programming

The least cost mix of soil moisture sensor retrofits, irrigation audits, and reuse to achieve a desirt
reduction in water use (gal/day) can be found by solving following the nonlinegram:

Minimize Z= ¢*X1+G*Xo+G*X3
Subject to:

3

y=a ymax@l- e**)
i=1

X Kxmax

YK v

Xx0

Where:

Z= total costs, $/day

y= quantity of water saved, gal/day

Q= water savings target, gal/day

c=unit cost of bmp, $/account/day

x=number of accounts to retrofit with an upper bound of xmax
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Recent Application of Methodology

o

Applied to a 6 county planning region in Central Florida (CFWI)

An estimated 50% (304,214 of 610,536) of SFR parcels irrigate from potable
system

o

o

MAR for reuse assumed to be 0 in/ yr

o

MAR for irrigation audits and soil moisture sensors requested to be set at 40
in/ yr

A Audits assumed to reduce demand by 0. 25*;

A Assumed 10% of irrigators (30,214) could be hooked up to reuse

Parameters for the outdoor BMP optimization

BMP G ymax ki xmax
Soil moisture 0.22 3,494,087 2.241FE4 28,119
sensors (x1)

Irrigation audits 0.06 873,522 2.241E4 28,119
(x2)

Reuse (x3) 0.36 5,493,904 1.9401E4 30,421
Total n/a 9,861,513 n/a 86,659
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Least costly combination of the three outdoor BMPs to
meet a specified target savings for CFWI.
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