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MOTIVATION ANALYSIS & RESULTS CONCLUSIONS

To improve the understanding and management of the impact of

water rates on residential irrigation demand
¢ Applies high quality parcel-level water demand data
¢ Accounts for irrigable area of each parcel

¢ Employs an improved estimate of the landscape net irrigation

demand

DATA SETS & METHODS

Water Demand Data (2008-14)

¢ 510 single family residential customers in Gainesville, Florida

that I‘eCelved re- Account Commodity Account Commodity Commodity Tier 1

Charge Charge Charge  Charge ($/kgal) Charge ($/kgal) Cutoff

Claimed Water ($/month) ($/kgal) ($/month) Tier 1 Tier 2 (kgal)

$10.00 - $5.35 $2.82 $4.93 15
$7.00 $3.11 $5.50 15
$7.30 $3.30 $6.00 15
$7.75 $3.65 $6.00 15
$7.40 $0.60 $8.65 $3.65 $6.00 13
$7.40 $0.63 $8.70 $3.75 $6.00 13

‘ 610 Single famlly $7.85 $0.65 $9.00 $3.75 $6.00 14

through a separate $6.00 50.60

$6.00 $0.60

meter $6.50 $0.60
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Weather Data (2008-14)
¢ Florida Automated Weather Network daily data
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¢ The irrigation application ratio (IAR) for free reclaimed water ___ AR,
I
¢ Offset credits (OC) were used to compare potable to reclaimed AR

¢ Reclaimed customers compared be-

¢ Two annual efficiency metrics were applied: the irrigation

= % 10004

2

AR

averaged 328 % ann — NID

potable % 100%

demand; reclaimed customers had an OC of 20% o

O Reclaimed—histogram
—— Reclaimed—CDF
---- Lognormal—CDF (mean 316%, SD 198%)

fore and after a small commodity
charge was added showed large de-
creases in use in the aggregate, but be-

tween 14 and 27 % of customers in-

SFRs = Irrigation Application Ratio—%

creased use in each post-rate year
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¢ Calculated the monthly net irrigation . A ———

Irrigation Application Ratio—2%

demand (NID) to determine the need

for irrigation in each month ¥ (min(NID_,AR_))

Y2 NID

IDS, = X 100%

¥ (min(NID_,AR_Y)
217 AR,

demand satisfied (IDS) and effective irrigation application

EIA, = X 100%

(EIA) using monthly demand data for each account
¢ Clustering was used
to evaluate characteris-
tics of groups of cus-
tomers both for efficien-

cy and for irrigable area

4 Looked at the cumu-
lative impact of the

Irrigation Demand Satisfied
Irrigation Demand Satisfied

m Cluster 1
+ Cluster 2
o Cluster 3

» change from flat-rate to
20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100%
Effective Irrigation Application Effective Irrigation Application

AR Pre AR Post AR EIA IDS
Cluster Count 1A (sqft) (infyr) (infyr) Change EIA Pre IDS Pre EIAPost IDS Post Change Change

commodity charges

135 16,482 28.6 22.9 -20% 53% 72% 57% 71% 4% -1%
219 9,615 59.9 36.1 -40% 32% 96% 45% 82% 13% -14%
156 6,907 155.3 58.3 -62% 15% 99% 33% 87% 18% -12%

Average 510 10,604 66.0 35.1 -47% 39% 87% 51% 77% 12% -10%

400% - ¢ Commodity Charge mFlat Rate

¢ By incorporating the potable dual meter customers,

300% 1 IAR = 1.6051P-0495

a model was developed to estimate the impact on R = 0.979

demand as rates changed 200% -

¢ Estimated the normalized effect of a change in 100% -

rates on the utility revenue generated

0% 1 1

$0.00 $2.50 $5.00
Average Price (2008%/kgal)

Irrigation Application Ratio

Percentage Change in Price

-50% -30% -20% -10% -5% 0% 5% 10% 20% 30% 50% 75% 100%

Revenue -16% -11% -9% -3% 0% 2% 2% 10% 14% 23%
Demand 19% 12% 9% 3% 0% -2% -5% -9% -12% -18%

Changes in residential demand for irri-
gation do not occur in a vacuum, but ra-
ther are influenced by weather, custom-

er preferences, and water rates.

¢ Knowing irrigable area and irrigation
demand provides a better metric for

determining irrigation efficiency

¢ Reclaimed customers improved effi-

ciency with a small commodity charge

¢ Customers with smaller irrigable are-

as over-irrigated to a greater extent

¢ 14-27% of reclaimed customers in
each year increased their use despite

the additional cost

¢ Changes in water demand are pre-
dictable at the aggregate level and can
be estimated under increased rates

¢ Before developing a reclaimed sys-
tem, utilities should determine the de-
sired blend of water offsets and

wastewater disposal

® When combined with water conser-
vation efforts water rates can be an ef-
fective tool to manage demand

FUTURE WORK

® Increase the data sets to include a

wider range of rates

4 Evaluate demands elsewhere to im-

prove the model

¢ Consider other price elasticity model

formulations

¢ Estimate the potential for customers
to convert to other water sources

(private wells) as rates are increased




