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Topics to Cover

e Cyberinfrastructure and urban water

e E/ Guide 2.0 macro to nano methodology

e Opftimization methodology-toilet example

e Drilling down to find the most promising
customers

o Selecting priority retfrofit customers
e Summary and conclusions
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Cyberinfrastructure and Urban Water-2010 NSF Initiafive
hitp://www.nst.gov/pubs/2010/nsf10524/nsf10524.pdf

e How can our built water systems be made more
reliable, resilient and sustainable to minimize
consumption of water for energy generation,
iIndustrial and agricultural production and built
environment requirements, and reuse for both
potable and non-potable needs?
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NSF Cyberinfrastructure Vision for the 215" Century (March 2007)
hitp://www.nsf.gov/pubs/2007 /nsf0728/nsf0728.pdf
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Computing systems
Data

Information resources
Networking

Digitally enabled
SEeNsors

Interoperable suite of
software services and
tools
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Overall Urban Water System Problem

e Objective:
 Maximize: (Total Benefits — Total Costs)
e Options to Consider:

e Traditional groundwater and surface water sources-limited
future option for Florida

e Alternative water supplies-wastewater and stormwater
reuse, desalination, etc.

e Water conservation-indoor and outdoor BMPs, water loss
management
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FDOR data

Parcel info
by sector

WMD utility
boundaries

Billing data
(hopefully)

EZ Guide 2.0 Databases

Conserve Florida Water
database

Parcel and Census
Info by sector for
each utility

Default
coefficients

Usage estimates from CFWC
Calibrate with FDEP & billing data

Census data

People per
house

FDEP data

Monthly
supply data
and total
accounts



Examples of Monthly and 10 Second Dato

Effect of leak on a GRU SFR customer
1/10 water bill = $1,200!!
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Conserve Floridq Da‘l‘a Home Basic Facility Report Raw Data Interface
Retrieval Service
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EZ Guide 2.0 Optimization Methodology
Tollet Example

e Public data obtained along with billing database provided by
GRU

* Alachua County Property Appraiser (ACPA) provided data on
pools, heated areas, and number of bathrooms

e GRU SFR billing database:
e 30,906 customers

e 1,402 dual metered customers
* Monthly billing data from 10/07-9/08

g

Conserve Florida Water Clearinghouse




Best Savings Opportunities for Indoor
Residential Sector

e Tollets, leaks, and
Indoor Residential Savings Potential clothes washers

Base SOTA [ Savings .

Fixture gpcd gpcd gpcd | % Savings prOVIde over 80% Of
Toilets 179 7.8 10.1 26.0% po’ren’riol sovings
Leaks 18.8 3.7 15.1 38.8%

Clothes Washers| 14.7 7.8 6.9 17.7%

E— o T T3 T ® FOCUS on older houses
Faucets 9.4 6.2 3.2 8.2% WiTh fewer bCIThS-

Baths 2.6 2.4 0.2 0.5% .

Dishwasher 0.6 05 0.1 0.3% hlgher USES per dCIy
Other 08 08 0 0.0%

Total 77.2 38.3 389 | 100% | ¢ SOme Of leaks are

outdoor
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Development of Toilet Performance
Function

Table 1. Daily savings in gal./ toilet switched to 1.28 gpf

Table 2. Toilets in each category

. zo”ets/ : ; Period Total 1 2 3 4
e — : Pre 1983 | 24934 | 2,917 | 17,006 | 4,143 | 868
Al toilet> | 253 | 127 | 084 0.63 1983-1994| 22,693 542 | 14,460 | 6,051 | 1,640
Pre 1983 5 gpf 48.32 24.16 16.11 12.08 1995-2008| 19,387 20 10,078 5,721 3,568
1983-1994| 3.5 gpf 30.22 15.11 10.07 7.55
19952008| Legpf | 5.84 — Tos T total 67,014 | 3,479 | 41,544 | 15915 | 6,076
Toilet savings total performance function
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Market Supply Curve tor Tollets
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e Combine
performance
function with toilet
cost data to
develop supply
curve

e For a given savings
rate (MB), the
optimal solution is
where MB = MC
(Marginal Cost)



Least Cost Combination of Water
Management Options

Marginal cost, $/k gal.
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e Final resultis the

marginal cost curve
for each option

For a given savings
rate, add water
saved for each
option to get the
final answer

EZG2.0 finds the best
blend of options
using linear
programming



Drilling Down to Select the Most Promising
Customers
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Location of 2,917 GRU Customers With
One Bath Houses Built Before 1983

GRU Toilet Replacement

Legend

Rt o [— State roads

e Interstate highways

(P Service Area Boundry
FDOR Parcels

ToiletSelectionPoints

* ToiletSelectionPoints
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Peak Month Gallons per Account
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Select the Highest Priority Older Houses With
One Bath Based on Historical Usage Pattern

per Day

e Cluster1 = Cluster2 Cluster 3
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Annual Average Gallons per Account Per Day

e C|Uster 1 e Cl|uster 2 Cluster 3
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Aug-07 Sep-07 Nov-07 Jan-08 Feb-08 Apr-08 Jun-08 Jul-08 Sep-08 Oct-08

Use Persons/ | Daily Gal./| Daily Gal./
Category | Parcels house Account | Capita
Low 1,852 2.34 92.1 38.7
Medium 895 2.49 215.8 86.8
High 170 2.51 392.7 156.5
Total 2,917
Average 2.40 147.6 60.3

e 895 medium water use
parcels are the highest
priority

« Above average indoor use

e Noft significant irrigators




Location of 895 Priority Older Houses With
One Bath

4% Y Legend
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L d | | interstate highways
d | &7 Sservice Area Boundry
FDOR Parcels
[ToiletSelectionPoints
*  Remaining Accounts
+ Medium Use Medium Peak
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' South East Selection |
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Confirm presence
of older tollet

Determine people
per house

Link with GRU
energy refrofif
programe

Implement refrofit
program



Selected Priority Irrigation and Tollet
Retrofit Clusters in GRU

GRU BMP Selection Map

Legend

Irrigation Selection Group

Toilet Selection Group

State roads

Interstate highways
rf:,-' Service Area Boundry
FDOR Parcels
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Summary & Conclusions

Key cyberinfrastructure for conservation evaluations includes
parcel level water use data linked with attribute data

End use compilation of number of water using devices and
their characteristics provides the basis for developing a
performance function for each device

Performance functions are combined with savings and costs
data to find the optimal conservation program using linear
programming

Priority areas are identified and program is implemented

Actual vs. predicted performance of the program is monitored
to verify savings estimates

Context for using EZ Guide 2.0 depends on the application,
e.g., water supply planning, consumptive use permit
application

Please help us test and refine these methods
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