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I. Introduction to the University of Florida EZ Urban Water
Conservation Guide (EZ Guide)

Water onservation plans require extensive datamamyaspects of water usé conservation
plan outlines which Best Management Practices (BMPs) and Measures a utility should use in order to
save water in the most cesffective manner. Water conserving devices and behavior modifying
ordinances are popular, but their effectivemasst be analyzed in the overall water bud@ae Guide
is a tool to help utilities develop a water conservation plan. It was origideirgloped by Malcolm
Pirnie (2006a and 2006b) and is being hosted and refined by the Conserve Florida Clearsigheuse
University of Florida. An overview of theriginal Guide and the results of three case studies are
providedin a report by Indeglia et al. (2007Feedback on using the original version of @ade
indicated that a simpler version would make itieafor users to understand the program and adapt it
to their needs. During 2008Z Guidewas developed at the University of Florida and tested at two
wor kshops. The response was very positiBZe.
Guide

The University of Florida& Conserve FloridéEZ Guide (EZG) was developed tdhelp users
perform thewater conservation calculatioffdm the existingGuide In addition to being inclusive of
theoriginalGu i dretbalologies and calculatigribe EZG has additional calculations that enhance
the Gu i dabildys to function as a water conservatigcalculator One such enhancement is the
inclusion of a background replacement rate for BMP implementation

The EZG is a water savings calculator designedofter decision support information to
utilities. The element of simplicity that theZG offers does not pertain to the complexity of its
calculations but rather to the number of inputs, the way inputs are made and the types of inputs. Users
enter aggregatelata in order to perform analyses. All inputs are user defined and there are no
requirements for explanation of inputs. Additionally, input information not used in calculations is
condensed and displayed in tabular formats.

A small retail water utilitycalled ABC is used in the test case EXG. ABC uses real data
from a Florida utility, but the name has been changed. In the cae ABC needs to reduce water
usag to a specified limit on gallons per capita per day and#@ develops a conservat strategy
to achieve this objective.

Desirable attributes dhe ABCcase study include:

- Asmall system with a master meter

- Monthly billing data for all customers

- Water audit for system is available

- Calibrated hydraulic model of water distributisystem

- Some houses on reuse system and/or private wells

- Some houses with separate irrigation meters

- Some houses that have had retrofits

- GI'S, tax as s sitt mformadiien,are &ailabilemi | ar
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A conservation plan fohBC is developed using tHeZG which calculates the expected savings
from proactive water conservation programs initiated by the utility. This analysis is done using the
profile information that is requested by the curreetsion of theGuide software. The type of
conservation plarhat can be developed using this profile data is presented along with suggestions on
more refined approaches that make fuller use of the historical data.

In theEZG, reliance is placed on aggregated data for the utilitbe aggregated data are based
onwhat is now required by theuide For example, th&uideonly requires the user to input a year or
two of customer usage data. Thus, the forecasts of future water use patterns are very simple. This
capability can be greatly enhanced by analyzing adopgriod of historical data in more detail. Also,
the behavior of individual customers is not evaluated except for larger Gsegrently the EZS only
takes inputs of aggregated dat@wever, future development will enable it to handle disaggregated
data inputs. Tie behavior of the individual customensll be included in tls evaluation. These
procedures will be presented in later publications.

The EZG and the ABC study are intended to provide an introduction to water conservation
analysis that came done using the existinguide The ABC study example package includes the
following named spreadshdées; you can also find this information in Appendix A in this manual

- ABC Study Area Example Data
- EZGABC CaseStudy
- EZGuideBLANK

The EZG uses tle minimum number of inputs necessary to develop a basic water conservation
plan. These inputs include: customer billing data including customer sector information, obtained from
a countywide customer billing database; treated water produced for the ABCsateced from
mont hly operational reports ( MORO&6s) provided b
(FDEP); socile conomi ¢ dat a, such as year house built
databaseand population data obtained fro@ensus informationn order to obtain simple aggregate
data inputs, it is necessary to process the raw d#&i.datainputs for this study exampleere
aggregate@nd are availableintt@e ABC St udy Area Exampl e Datad spr

T h &€ZCGideA B C C a s €file Shows dhgE@G filled out in its entirety, using the data in
the 6ABC Study AreaTlkkxadmpBE OaudphPabdriréal Exampt e
windows: demand data, socieconomic data, and water audit data which matchrélspectively
named windows in th&ZG. T h eEZGideBL ANKS®6 is an empty fil e th
following this manual and using inputs from thBC Study Area Example Data

ii. Case Study Description

The ABC study area comprisassingle source andatertreatment plant and has master meter
information availablefor deliveries to this systenThis case study was developed for model testing
purposes and is not intended to reflect the regulatory frameworlachally governs the systerit.
was sele@d as a case study because it is a small system and is completelydeie @ the adjacent
systemslt has its own well source and treatment faciéitydit is relatively easy to do a mass balance
of waterbetweerthe distribution system and actual @merbilling records. ABCis a fully developed
area with a constant number of customers from 1995 to the présfater use patterns should reflect
changes in observed water use due to a variety of factors including:

- climatic drivers such as precipitatittmat reduce the need for irrigation,

m Case Study DescriptigrJniversity of Florida




- use of more efficient water using devices such as low flush toilets,

- water use regulations such as restrictions on the use of outdoor irrigation to fewer days
per week and

- improved methods for reducing unaccountedfater.

ABC is a 197acre mixeeuse subdivision. This small system serve4d Billed customers, 13
of which are single family residences. The oth2nanresidentialcustomers consistf 9 commercial
and 3 institutional usersNo multifamily customersvere in the test case arddany lots in ABC
extend intoareas of lakg wetlands, and easementghich were not considered to be irrigatech A
average 0fl56,889gallons of water per dawas delivered to the customers during 2006e 12
residenial accaunts used an average 180,215gallons per day, from 2006 billing record$ere is an
average of 3.4 persons per residence. Thus2@06é uniform grossand residential per capitsage
rates are240 and 200 gallons per capita per day, respectivéiglues for the most current year were
used above and do not reflect inclusion of 2005 a lower use year. Both years are included in the
following Sectionl1.3.2of thisUs er 6s Manual . Regar dl e ssglentaffusewh i c |
accounts for over 90% of the total use andathalysis will focus on these 1@Rstomers.

Quick linksfor accesmg EZ Guide related files and documeats presented below

Data Ses Location
EZ Guide 1.1 http://www.conservefloridawater.org/ez_guide.asp
User's Manual 1L
ABC Study AreaData
EZ Guide ABC Case Stud
ABC Case Study Datasets

Age of Buildings http://library.conservefloridawater.org/WCC?act=view&0id=14770286
Number of Devices http://library.conservefloridawater.org/WCC?act=view&0id=15323025&In(
Monthly Water Use http://library.conservefloridawater.org/WCC?act=viepi@=2377128&Ing=1

1 Profile Section

The EZG is a spreadsheepplicationthas houl d be wused al ondghewi t h
headings of the different fields are self explanatory, and also contain the units for the requirkd data.
indicated in thdegend below a | | cells that require dathase fron
containing the headidhgautpfrie |l mMaer knedke imarfklelduedn A

Heading

User Input
Application Output or Pre-filled Fields

1.1 Profile
In the EZG spreadsheethe user profile consists of thrésbles Utility Profile andWater Use

Profile Sectior] University of Florida
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Data The information and sources needed to compléteaais of the profile section asammarized
in Table 1.

Tablel, Summary of required data and data sources foilthigy Profile section

Section Data Required Data Source
Utility Profile Utility description and perm Utility's records
information
Water Use Data Customer billing data includin Customer billing database
customer sector information
Water Use Data Population data Census information
Note: In order to obtain simple aggregate data inputs, it is necésgancess the raw data.
The data inputs for this study example were
Area Exampl e Datad spreadsheet fil e.

There are two buttong the top of the window:

Clear All Entries

Eave |

The fAClIear Al Entrieso but t owhergaghe Savedbatiore t e &
will give the user the option to save and rename the EZ Guide.

1.2 Utility Profile

Th&t ol it yabldaltowsffar inprtéof basic identification includingility name, ype of
water supplier, address, descriptiminthe service area, permitting agency, permit number, and permit
expiration datgyellow cells).

If the individual filling out theEZG is the same as the person responsible for the conservation
i nformation generated, then the infor maigareon en
2 can be copied to the fAPerson Responsi bl eodo se

Utility Profile

ABC

Name of Utility

Retail
Type of Water Supplier

1000 Location Blwd. City, FL
Address

Primary single family residential retail with
Description of Service Area |gne school and shopping center.

WMD
Permitting Agency

1,2
Permit Number

1/1/2013 0:00

Permit Expiration Date

Figure 1, EZG table 1.1. utility profile

m Profile Sectior] University of Florida



v Chede if same 35 person filing EZ Guide

Person Filling EZ Guide Person Responsible

John Doe John Doe
Name Name

VWater Manager VWater Manager
Title Title

1000 Location Blvd. City 1000 Location Blvd. City
Address FL Address FL

e abecom idee@®abecom
Email Email

(123) 654-7396 (123) 654-7896
Telephone Telephone

Figure 2, EZG table 1.1. person(s) filling and responesifor EZ Guide

1.3 Water Use Data

I n Whten UtldetHe &Z Guidecalculats6 gr oss per c apfamilya use
per c apigallans pes @adita pendaggcd using thefollowing user inputinformation: the
finished water us total number ofaccounts either theestimate ofpersons pehouseholdor utility
service area residential populatidwo years of historicalvater use imrmillions of gallons per year
(MGY) and future water use demand without conservation.

For thpemgcapist a bhesamduntaf inlshed watert uske calculatedising
the historical datdor the year immediately before the current year of the plan implementdtigaré
3). To obtain the finished water ust following parameters must be input into the section of the EZ
Guide table 1.2 titled iUt irhw water wBherawntreated watere a F
imported, treated water exportednd treatment losses expressed either as a percentageM@Vin
(Figure 3).

The user should indicate whethieeatment losseare expressed either as a percentage or in
MGY by checking the box adjacent to the relevant paramEterfinished water value obtained from
this calculation is automatically fed into the finished water value for the second yearhigttrecal
waters e i n the AGross Per Capi tThedecsnd year oftha histoficalt h e
water usds the most recent year of complete data and so it is used to calgptaterhe finished
water for the first year of historicdatausel i nGn dves APer Capitaodo sectior
1.2 can becalculatedn a similar wayas the second yearsing the formula below:

Finished Water Used = Withdrawals + treated water Impditdreated water Exports
Treatment Losses

The finished water use for tlteurrent yeaband the successive years until the end of the plan
are projectionshat have to benput by the usein the ABC case study examlee historical average
was used to enter the finished water projections ferctirrent year and all subsequent years of the
plan horizon. This is because the development was completely built out and thus the demand was
assumed constant.

Under the ASingle Family Per Qlegdiished atesferct i o
the two years of historical data is obtained from the billing dtgjections of finished water used, are
made by the useof the&urrent yeabuntil theend of the plan horizon

m Profile Sectior] University of Florida



1.2. Vater Use Data

Utility Service Area Finished Water Use (MGY) -

Raw water withdrawn (MGY) 55.98

Treatment Losses (%), or

Treatment Losses (MGY) ~ 0.00
Raw water - Treat. Loss (MGY) 55.98
Treated water imported 0.00
(MGY) :
Treated water exported (MGY) 0.00
Utility Service Area Finished T
Water Use (MGY) o
Gross Per Capita Historical Water Use|Current Year Future Water Use Demand Without Conservation
2006 2007 2008 2009 2010 2011 2012 2017 2022 2027
Utility Service Area Finished Water Use (MGY) 4814 55.98 52.06 52.06 52.06 52.06 52.06 52.06 52.06 2.06
Total Number of Residential Units 192 192 182 192 192 182 192 192 192 192
Estimate of Persons per Household u 3.40 .40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 40
Utility Service Area Residential Population
Gross Per Capita (gped) 202.04 23484 218. 218. 218. 218. 218. 218. 218, 218.
Single-Family Per Capita Historical Water Use|Current Year| Future Water Use Demand Without Conservation
2006 2007 2008 2009 2010 2011 2012 2017 2022 2027
Billed Water Used by Single-Family Sector (MGY) 38.11 5 4282 42862 4282 4282 42,62 4282 42 62 42862
Total Number of Single-Family Accounts 192 182 192 182 182 192 182 182 192 182
Estimate of Persons per Household .40 .40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 40
Utility Service Area Residential Population
single-Family Per Capita (gpcd) 159,95 1 179.71 179.71 179.71 179.71 179.71 179.71 179.71 179.71
Multi-Family & Non-Residential Water Use Data [Historical Water Use|Current Year Future Water Use Demand Without Conservation
= Check to use actual data of water used by sector 2006 2007 2008 2008 2010 2011 2012 2017 2022 2027
= Annual Water Use (MGY) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E Number of Accounts 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T
g Annual Use per Account (MGY)
= Average Day Demand (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
_ Annual Water Use (MGY) 2.56 232 2.44 244 z.44 2.44 244 2.44 2.44 2.4
"
|‘=‘E Number of Accounts 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
c e
= E Annual Use per Account (MGY) 0.21 0.1% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
= Average Day Demand (MGD) 0.01 0.01 0.0 0.01 0.01 0.0 0.01 0.01 0.01 0.01
Figure 3, EZG table 1.2. water use @at
~ . . . . \
The ffigholy and NonRResi dent i al Water Use Dat ao

allows the user to input historical and projected data for the following parametdesthe multi

sect

family and the no#nesidential sectors: the annual water use and the number of accounts. This
information is used to calculate thennual use per account and the average day demand for the
respective sectorSee Section 1.3.10)f the data forthese calculations is available and the user
desires to use it in the EZ Guide, this should be indicated by checking the checkbox in the top left

corner

o ffamilytared N6nRle 6t dent i al

As an addd feature, if detailed water use data by sectnoisavailable estimated values (as a
percentage) that represent the distribution of the water used by sector can be entered lzsl@vow

Wat er Us e

Dat ao

Water Supplied by Sector Single Samiy |l Famiy | Non BESMSRTE | aip () AG (%) RIA (%) Feo () | uaw() Total
~¥ Check to use percentage of water used by sector | 79.20 0.00 7.85 12.95 100.00
Estimated Water Supplied by Sector (MGY) 38.13 0.00 378 0.00 0.00 0.00 0.00 6.23 48.14

Profile Sectior] University of Florida
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1.3.1 Population

Under t he fGr oss

calculateghe population of the servigeawith inputs ofthe number ofesidentialunits exising for

F a mi they EZ RGaide table p.2ht &0 Gugle ct i o

the service areandthe number of people pemit. If this information is available the user should
indicate ths after entering the data by checking the laod j acen't
Per sons p e if thislioformatidn @s Inat @vailable however the user can input a value for the
population in the service are@his too must be indicated by dkéng the box adjacent to the row
dent i
C a phe tinpués fos e c t i
S a nbe sgeucitdieo ni neefs
Guide table 1.2It should be noted however that the number of single faagtountainits and the
number of peopl e per
OEsti mate of P e respectively upderrthiskeatiors e ho!l d 6
For the ACB case studyppulation information was only applicable to the single family sector
in this case study. Censhkock informationshows an average of 3.4 people lpeuse for the test area.
Since 12 residentialaccountsinits exist for the area, the base population was determined t620@ 6
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Historical Water Use

Current Year|

Future Water Use Demand Without Conservation

single-Family Per Capita

2006 2007

2008

2009

2010

2011

2012

2017

2022

2027

Billed Water Used by Single-Family Sector (MGY)

3811

4282

4282

4282

4282

4282

4282

4282

Total Humber of Single-Family Accounts

182 182

182

182

182

182

182

182

182

Estimate of Persons per Household

Utility Service Area Residential Population

3.40 3.40

3.40

3.40

3.40

3.40

3.40

3.40

3.40

Single-Family Per Capita (gpecd)

158.55 159.47

179.71

Tl

Tl

Tl

Tl

179.71

Tl

Tl

Figure 4, EZG table 1.2. water use data: population input

1.3.2 Historical Use (gpcd)

Daily per capitause was determined by analyzing the 2086 billing records for the 29

residential customers. The average SFR account used 18,679 gallons per month during-@. 2005
According to the 2000 U.S. Census figures for shadyarea, there is an exage of 3.4 persons per
house. Thus, the correspondimgiform residential per capita usage in ABC was 160 gpcd in 2005,
200gpcd in 2006 or an average of 1§Ppcd for these two yearshe 180 average gpcd was assumed
for thecurrent (startyear.For more information se&ppendix B.
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Gross Per Capita Historical Water Use|current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
Utility Service Area Finished Water Use (MGY) 42,14 93 52.06 2.06 52.06 52.06 52.06 52.06 52.06 2.06
Total Humber of Accounts 192 192 192 192 192 192 192 192 192 192
Estimate of Persons per Household o 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80
Gross Per Capita (gpcd) 202.04 23484 218. 218.4 218.49 218.49 218.49 218.4 218. 218.49
Single-Family Per Capita Historical Water Use|current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
Billed Water Used by Single-Family Sector (MGY) 3811 5 42.82 42.82 42.82 42.82 42.82 42.82 42.82 42.82
Number of Single-Family Accounts 182 182 182 182 182 182 182 182 182 182
Estimate of Persons per Household 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 40
ltility Garvice Area Basidantial Banlatinn AE7 AN AE7 AN AE7 AN B52.80 B52.80 B52.80 B52.80 B52.80 B52.80 B52.80
Single-Family Per Capita (gpcd) i 159.95 199.47 179.71 179.71 179.71 179.71 179.71 179.71 179.71 179.71

Figure5, EZG table 1.2. water use data: gpcd input

1.3.3 Non-residential Historical Use

Non-residential water use is calculated independent of population. The annual water use was

determined by analyzing the 20@506 billing records for th&2 nonresidential account3he sum of

the years 2005 and 2006 are reporte@.@snd2.3 million gallons per year (MGY) respectively. The
average of the two yea?s45 MGY was assumed as the start year value.

Multi-Family and Non-Residential Water Use Data | Historical Water Use | Current Year Future Water Use Demand Without Conservation

I Check to use actual data of water used by sector 2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
> Annual Water Use (MGY) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E Number of Accounts 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% Annual Use per Account (MGY)
= Average Day Demand (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
_r_g Annual Water Use (MGY) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S Number of Accounts 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00 12.00
§ Annual Use per Account (MGY) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
é Average Day Demand (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Figure 6, EZG table 1.2. water use data: historical use input

1.3.4 Number of Accounts

The number of accounts is thgerage number of billed customers on the system for a given
year. An average value is used as number of accounts varies from month to month. Variations in
number of accounts can be caused by many factors such as vacant residences or commercial office

units.
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Gross Per Capita Historical Water Use|Current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
Utility Service Area Finished Water Use (MGY) 4314 55.98 52.08 52.08 52.08 52.08 52.08 52.08 52.08 52.06
Total Number of Accounts 192 192 182 182 192 192 192 192 192 182
Estimate of Persons per Household d 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population 852.80 652.80 852.80 852.80 852.80 652.80 852.80 652.80 852.80 652.80
Gross Per Capita (gped) 202.04 22232 218.49 218.4% 218.4% 218.4% 218.4% 218.4% 218.4% 218.48
Single-Family Per Capita Historical Water Use|Current Year| Future Water Use Demand Without Conservation
2005 | 2006 2007 2008 2009 2010 2011 2016 2021 2026
Billed Water Used by Single-Family Sector (MGY) 3811 4753 4782 42.82 42.82 42.82 42.82 42.82 42.82 42,82
Number of Single-Family Accounts 1 152 182 152 192 152 182 152 182 152 152
Estimate of Persons per Household 3.40 3.40 23.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population 852.80 652.80 852.80 852.80 852.80 652.80 852.80 652.80 852.80 652.80
Residential Per Capita (gpcd) 59.95 199.47 179.71 178.71 179.71 179.71 179.71 179.71 179.71 179.71
Percent of Water Supplied by Sector Fa?-i-'i:zlrx] M""::]a'"“’ e | Mmea | asea RiA (%) Feo ) | vaw e Total
" Check to use percentag e of water used by sector 82.25 0.00 414 0.00 0.00 0.05 5.00 8.00 §9.44
Water Use Data Historical Water Use|Current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
= Annual Water Use (MGY) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E Humber of Accounts 0 0 0 0 0 0 0 0 0 0
é Annual Use per Account (MGY)
g Average Day Demand (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:‘E Annual Water Use (MGY) 258 232 2 24 2.44 2.44 2.44 2.44 2.44 2.44 24
E Humber of Accounts | 12 12 12 12 12 12 12 12 12 12
E Annual Use per Account (MGY) 021 0.19 0.20 020 0.20 0.20 0.20 0.20 0.20 0.20
zo Average Day Demand (MGD) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Figure7, EZG table 1.2. water use data: number of accounts input

1.3.5 Current Year or Start year of | mplementation

The start year of implementatiovas 2007, billing data from 206206 were used to evaluate

historical water us.

Single-Family Per Capita Historical Water Use C‘,‘{::r"t Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 201 2026
Billed Water Used by Single-Family Sector (MGY) 8.1 47.53 4282 42.82 42.82 42.82 42,82 42,82 4282 4282
Humber of Single-Family Accounts 192 192 192 182 182 182 192 192 192 192
Estimate of Persons per Household 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population 652.80 652.80 652.80 652.80 652.80 652.80 652,80 652,80 652.80 652.80
Residential Per Capita (gpcd) 159.95 185.47 179.71 179.71 179.71 179.7 179.7 179.71 179.71 179.71

Figure 8, EZG table 1.2. water use data: implementation start input

1.3.6 Population Projection

The single family population was projected through the 20 year planning horizon. No
significant change in population is expected. Téxpectation assumes that the service area will not
expand before the planning horizon. Thus the 2000 Census was utilized through the planning horizon.
Censusblock informationshows an average of 3.4 people peuse for the test area. Since219

residentibaccounts exist for the area, the base population was determined32.8pdbple.
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Single-Family Per Capita Historical Water Use|current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
Billed Water Used by Single-Family Sector (MGY) 3811 42.82 42.82 42.82 42.82 42.82 42.82 42.82 42.82
NHumber of Single-Family Accounts 182 182 182 152 152 152 152 152 152 152
Estimate of Persons per Household 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 40
Utility Service Area Residential Population 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80
Single-Family Per Capita (gpcd) 159.95 199.47 179.71 Poredl L 17971 1 17971 L 17eT 17971 ! 179.71 LR .

Figure 9, EZG table 1.2. water use data: population projection input

1.3.7 Projection of GPCD

A demand projection of 180 gpcd was made. This value is the average during 2005 and 2006.
No change imgpcdis assumed to occur during the planning horizon in the absence of a conservation
program. A more complex model could be used which incorporatesigheal replacement of
inefficient fixtures with new more efficient ones. This replacement is incorporated inBMRealata

tab under the number of implementations per year column.

Gross Per Capita Historical Water Use|current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
Utility Service Area Finished Water Use (MGY) 42,14 93 52.06 2.06 52.06 52.06 52.06 52.06 52.06 2.06
Total Humber of Accounts 192 192 192 192 192 192 192 192 192 192
Estimate of Persons per Household o 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population 652.80 652.80 65280 65280 65280 65280 65280 65280 65280 65280
Gross Per Capita (gpcd) 202.04 23484 218. 218.45 218.45 218.45 218.45 218.45 218. 218.45
Single-Family Per Capita Historical Water Use|current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
Billed Water Used by Single-Family Sector (MGY) 3811 47.53 42.82 42.82 42.82 42.82 42.82 42.82 42.82 42.82
Number of Single-Family Accounts 182 182 182 182 182 182 182 182 182 182
Estimate of Persons per Household 3.40 3.40 3.40 40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population §52.80 §52.80 652 80 652 80 652 80 652 80 652 80 852 20 852 20 852 20
Single-Family Per Capita (gpcd) 159.95 188.4 179.71 179.71 179.71 179.71 179.71 179.71 179.71 179.71

Figure 10, EZG table 1.2. water use datarogected gpcd input

1.3.8 Projected Water Use in the Non -residential Sector

Since the test area has been completely built out, no future increase-nesit@mtial water
demand is projected. The average valu . dfMGY was used for each year. As with singlenfly
residential, this value is the average of both historical years. Because no conservation was assumed, the

projected nofresidential water use is a constant value throughout the planning horizon.

Water Use Data Historical Water Us |Current YEarl Future Water Use Demand Without Conservation

2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
= Annual Water Use (MGY) 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I.rl.Eﬁ Number of Accounts 0 ] ] ] ] ] 0 0 0 0
é Annual Use per Account (MGY)
g Average Day Demand (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:E Annual Water Use (MGY) 2.56 232 .88 2.4 .88 .88 .88 .88 2. 2.4
% Humber of Accounts 12 12 12 12 12 12 12 12 12 12
E Annual Use per Account (MGY) 0.21 0.19 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
;_cv’ Average Day Demand (MGD) 0.1 0.1 0.1 0.1 0.1 0.1 0.01 0.01 0.01 0.01

Figure 11, EZG table 1.2water use data: projected naasidential use input
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1.3.9 Projected number of accounts

The test area is completely budut and no future accounts are projected.

Gross Per Capita Historical Water Use|current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
Utility Service Area Finished Water Use (MGY) 42,14 55.93 52.06 52.06 52.06 52.06 52.06 52.06 52.06 52.06
Total Humber of Accounts 192 192 192 192 192 192 192 192 192 192
Estimate of Persons per Household o 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80
Gross Per Capita (gpcd) 202.04 23484 218. 218, 218.49 218.49 218.49 218.4 218, 218.49
Single-Family Per Capita Historical Water Use|current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2009 2010 2011 2016 2021 2026
Billed Water Used by Single-Family Sector (MGY) 3811 5 47 B2 47 B2 47 B2 47 B2 47 B2 47 B2 2 82
Number of Single-Family Accounts 182 182 182 g 182 182 182 182 182 182
Estimate of Persons per Household 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40 3.40
Utility Service Area Residential Population 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80 652.80
Single-Family Per Capita (gpcd) 159.95 199.47 179.71 179.71 179.71 179.71 179.71 179.71 179.71 179.71
Percent of Water Supplied by Sector Fa?!?i‘lzl[ex] M"";;]‘“““’ He:i'::,;“al MDEx) | AG ) ReA () F&0 (%) | uaw () Total
" Check to use percentag e of water used by sector 82.25 0.00 414 0.00 0.00 0.05 5.00 8.00 89.44
Water Use Data Historical Water Use|Current Year| Future Water Use Demand Without Conservation
2005 2006 2007 2008 2009 2010 2011 2016 2021 2026
= Annual Water Use (MGY) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I.rl.Eﬁ Number of Accounts 0 ] ] ] ] ] 0 0 0 0
é Annual Use per Account (MGY)
g Average Day Demand (MGD) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
:E Annual Water Use (MGY) 2.56 232 244 244 244 244 244 244 244 244
= Number of Accounts 12 12 12 2 1z 12 12 12 12 12
E Annual Use per Account (MGY) 0.21 0.19 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
;_cv’ Average Day Demand (MGD) 0.1 0.1 0.1 0.1 0.1 0.1 0.01 0.01 0.01 0.01

Figure 12, EZG table 1.2. water use data:

1.3.10

Profile Window Calculations

projected numbexoabunts input

The formulas used to perform the respective calculations are as follows:

Utility Service Area Residential PopulatienPersons per Househokl Number oResidential

Units
Single Family Population =

Persons per Household x Number of Single Family
Accounts/Units

Grossper Capita Use gpcd) = [(Finished water used (MGY)20°) + 365] +Population
Single Familyper Capita Use gpcd = [(Billed waterused by Singke-amily sector (MGY)x

10P) + 365] +Population

Average Daily Demand (MGD) = Annual Water Use + 365 days
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Demand?®o

Addi ti onal l
(AZBWw) |

Y, i f t he
| tbhbal cul at e

This calculation is performed using the following formula:

For the non residentiadnd multifamily sectos,

user
60 AMGYu a |

chooses to
Use per

Annual Use per Account (MGY) = Annual Water Use + Number of Accounts

add t

Accou

tWater Uée Daia abte requires the historical,

current and future water use demand in millions of gallons perM&pj and number of accounts
This information is used to calculate:

water |
and theGuideAudit table can be skipped. If tiguideaudit is used, proceed to tlaiideAudit table.

Annual Use per Account (MG = Annual Water Use + Number of Accounts

Average Daily Deman@MGD) = Annual Water Use + 365 days

2 Water Audit

A water audit $ a watemuse analysis techniguehere the water supplier performs accounting of
water throughout the production, transmission and distribution facilities of a water supply System.
window providesa list of some standardvater audit methodssed throughout Floridd hese links
direct users to resources for the respective methidusresults obtained from the selected method
may be used in lieu of the provid&uideaudit. If an externalwdit methodology is used, the percent

0SS obt

ained from the

respecti ve

met hod

The informaiton and sources needed to completgaitts of thewvater auditsection aresummarized in
Table 2.

Table2, Summary ofequired data and data sources for the water audit section

Section

Data Required

Data Source

Water Loss/System Audit

Treatedfinishedwater producec

Monthly  operational repor
( MORG6s) provid
Department of Environment
Protection (FDEP)

Water Loss/System Audit

Customer billing data includin
customer sector information

Customer billing database

The6 System Audité

tabl e

requires t

he f

frequency of auditing, audit method used, and themas$s percentage.

The&uideAudi t 6

6 wi

Raw water withdrawn
Raw water imported
Raw water exported
Treated water produced

ndow

requi r eamiliond df gallonsliMGY:wi n g

ol |

ow

dat a
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- Treated water imported

- Treated water exported

- Total volume billed

- Total volume of all unbilled metered use

Using theabovedata, theEZG will calculate the following parameters according to the calculations
shown below.

Net raw water = raw water withdrawn + raw water importedaw water exported
Net treated water = treated water produced + treated water impdrtieelated water exported
Nonrevenue water = net treated watetotal volume billed

Estimated system losses = a@venue water total volume of all unbilled metered uses) / net
treated vater.

The Guide system audit was applied to the ABC test case.Ghieeaudit was selected from
the list of water audit methods to calculate system loss. This audit was assumed to be performed
annually. The water loss for ABC was determined to be5%2,.@&s determined by th&uide audit
table explained beloFigure 13). If the user selects an audiethod that iglifferentfromt he A Gui d ¢
SystemAudi tgc el Ithef or t he Ml autothaticaBtyedockeditheAisedthen ldas
the optionofclar i ng t he checked audit method via the (
audit method by clicking on the hyperlinked name beside the checkbox. Clicking on the hyperlinked
name should open up a webpage with the audit metBade the user ocapletes the external audit
he/she will have to enter the information required in Tablefi&gstem Audib.

2.1, System Audits CIIHII"‘“E“ﬂe"l Ty |

Southwest Florida Water Management District

St. John's River Water Management District
AWWA/IWA
Guide Audit

FRWA Water Audit

2.2. System Audit

How often will your utility perform a

. Annuall
system audit? Y

What water audit method will you use? Guide Audit

What is you water loss (%) 12.95

Figure 13, EZG tables 2.1. water audits and 2.2. system audit

The GuideAudit useshe most recent annual data to cortgoa percent water loss. This method
was applied tAABC by determining theaw water withdrawn, treated water producadd thetotal
volume ofbilled usage for 2006. The year 200&s used since the available billing recondsethe

I8l \Water Audit| University of Florida



mostrecentfullyedrs data set avail

The raw water withdrawn was the sum of all water pumped by ABC for 2006 as reported to the

abl e.

water management districthe treated water producedas found by summing aABC operating
report flows for the 2006/ear. Thetotal volumebilled usag was the sum aisage for all 190ABC

residential customer&BC did not export or import any water for 2006.

The 2006 raw water withdrawn for ABC was 55.98 MGY, the 2006 treated water produced for

ABC was 57.26 MGY, and the 20@6tal volume billed usage was 49.B1GY. The system loss and
percent system loss f&BC was determined by thEZG water audit. The 2006 losses for ABC were

12.9% (Figure 14).

{[line 11 subtract line 8] divide by line 10}

Line Guide System Audit
A Water Audit Input Data Amount (MG)
1 Raw water withdrawn 55.98
2 Raw water imported 0.00
3 Raw water exported 0.00
4 Treated water produced 57.26
5 iTreated water imported 0.00
6 :Treated water exported 0.00
7 :Total volume billed 49.85
& Total volume of all unbilled metered use 0.00
B Water Audit Parameter Calculations
9 Net raw water (add lines 1 and 2 then 55,08
subtract line 3
10 et treatgd W?ter (add lines 4 and 5 then 57 26
subtract line 6)
1 E;J)on-revenue water (line 10 subtract line 7 41
12 Percent (%) Estimated system losses 12 94

Figure 14, EZG table 2.3. system audit

Monthly Water Use dataset for ABC available at:

http://library.conservefloridawater.org/WCC?act=view&0id=2377128&Ing=1

3 Measures

3.1.1 Simplified Guide Measures Input Format

The EZG6s approach to identifying

and

descri

measures has been significantly modified frohe toriginal Guide implementation. A frequent
comment regarding the origin@uide was that data input was time consuming. A review of the

original Guide showed that many of the pages for Measure data input required extensive time to

complete and mostlyvere simply added to the Profile and Planning reports, with no additional

Measureg University of Florida
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http://library.conservefloridawater.org/WCC?act=view&oid=2377128&lng=1

calculations or analysis.

To reduce the effort required for entering conservation measures, the data entry format has been altered

to a more fredorm format. All conservation mea®ms are now listed on a single page called

AMeasureso with the following four data fields
- Whether a measure is currently implemented

- Description of the current measure implementation (if applicable)
- Whether the measure is planned to bplemented
- Description of the measure implementation plan (if applicable)

3.1 Conservation Measures Clear All Entriss | Save | Create Repont |

Line Measures Select and Describe Implemented Measures

Modify Existing Measure, or Select and Describe
Planned Measures

Operational Measures
1 iSource-water metering v | |sfasgfsg
2 iService-connection metering o
. _. |" . . |

3 FIX_Ed mterval m.e.ter \readlng..testlng. ¥ | |Monthly; testing every five yrs.

calibrating, repairing & replacing || ||
4 System audit ¥ | |Manthly, Guide method
5 iLeak detection and repair o
6 Selective usage of pressure [ ]|

stabilizing valves || ||
7 iConservation rate structure ¥ | |Forpatable only
8 Customer leak notification
9 iConservation coordinatar
10 :Reuse feasibility study ¥ | |2008

Figure 15, EZG table 3.1 conservation measures: sample portion of input

Most of the conservation measures identified in the origdwstle have been moved to this
input page. An exception is the Water (System) Audit measure which has its own input page and has
been described in the Profile section of this document.

At the top of this widow the user has three buttons. Timections perfoned by A CI earr
Entri es o0 waradksciib8darv e®ecti on 1, of this Meopiesall . Th
the measures that have been selected bThenttiee us
user can then print that form.

Clear All Entiac | Save

Create Repon

3.1.2 Case Study Measure values

By the Conserve Florida definition, conservation measures arequoantified conservation
practices. Its main purpose is to communicate and document thquaatifiable conservation
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practices that are or will be implemented e water supply utilityAs a result users are able to
separately print this qualitative information separatelydyi cki ng t he button mar
at the top of the MAMeasureso page. Users must
AMeasures Reporto. Thi s checkbakesmammompanying dachalBiguren g t h ¢
15.

For the purposes of the case study, definingaadsird set of measures is not necessary to
demonstrate the operation of the application. This input section can be filled with any meaningful data
at the wusero6s discretion without altering the
sampe input is shown ifrigure 15.

4 BMPO s

4.1.1 BMP Input Format

Data inputs are separated by best management practice (BMP) and byAsBbiér.is a water
corservation practicéghat ha a quantifiable water savingehe left side of the table (yellow cells) is
for data input, and the right side (gray cells) provides the output for each calculation. The simplified
Guide BMP data input section consists of 2 main types of data input pages, an aggregate data page and
deta | ed pages. Only the aggregat e Aaeteal pagesg e, I
associated with each conservation BMP, which i
on the ABMPO page (or t he isfkdiectedp D&ail pagds arg optoatlyk s h
filled out for those BMPs where it is desirable to specify a detailed implementation plan of a BMP.
Detail pages become hidden again once they are completed and the user returns to any other portion of
the simplfied Guide.

4.1.2 Aggregate data input
The information and sources needed to complete the BMP section is summafiaiels B

Table3, Summary of required data and data sources for the BMP section

Section Data Required Data Source

Measures List of measures implemented| Utility's records
planned.

BMP Housingdata Section 4.4n this document

BMP Water savings rate, cost per |See: Aquacraft, 2003; A&N
implementation, water savings| Technical Srvc., 2005; Hazen ¢
horizon Sawyer, 2003; PBS&J, 2004.

The ABMPO data page is the | ocation where i

entered. The input fields consist of the items showfrabie 4.

The aggregate data for all of the Conservation BMPs are entered onto a single data input page.
For reference purposes, a disptayly data field showing the number of accounts or unitdataifor
retrofit as estimated fromthe Sodloc onomi ¢ data i nput in the Guide
This field will help a user to determine which BMPs may be most effective to implement in their
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conservation plan.

Table4, Main data inputs required for BMP savings calculations

BMP Unit Definition

Cost of water ($/KG) | Cost for 1000 gallons of water for the given sect

Start year ofmplementation year First year when the BMP has baemplemented.

BMP lifespan years Number of years on which the BMP will
implemented.

Passive annual replacement rate (%) Percentage of replaced units by users wit
intervention from utilities

Watersavingshorizon years The expected number of ysarthat the
implementation will save water.

Watersavingsrate (galday) |Expected water savings in gallons per day
implementation.

Costper account,unit, measure $ The implementation cost per unit.

Accounts omnits available forretrofit unit The total number of accounts or units available

retrofit.
The ones that have not been upgraded.

Total number of accounts, units, or| unit The total number of accounts, units, or measur¢
measuresmplemented* be implemented during the duration bétBMP.

4.2 Housing Data

Thi s i nformation wi |l be used in the O6Accou
BMP6 wi ndow f@#see section

4.2.1 Housing Stock Age

House construction at ABC began in the 1986. One house that is served by the system was built
in 1953 but it is not within the ABC subdivision but adjacent to the schagepty served by the
system. The cumulative frequency distributidiigire 16) shows that over 99% of homes have an
effective year built date befodanuary 1 1995. The indoor plumbing code took effect in 1994 and the
requirement to have a rainfall shutoff requirement took effect in 1991. Thus, about 72% of the houses
would have older sprinkler systems (if they have one at all) and over 90% woelthleaess efficient
indoor plumbing. Of course, some of them have upgraded their systems in the interim but it is difficult
to obtain this information.
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Figure 16, Cumulative density function of year built for the 192 houses

Age of Buildings dataset for ABC available at:
http://library.conservefloridawater.org/WCC?act=view&0id=1477

4.2.2 Single Family Residential Fixture Stock Accounting

In order to determine BMP implementations, an accounting of estimated fixtures is needed
(Figure 12).For the purposes of the single family residenp@ittion of the case study, only toilets,
showerheads,aficets, ath clothes vashers were counted. Sé@pendix for a table of national
averages of fixares in single and multi family homes categorized by year built.

4.2.2.1 Toilets

Data for the toilet stock was acquired from
the number of bathrooms where a decimal value (.5) indicated a half bath.atals defined as a
bathroom without a shower or bathtub. The count of toilets is the upward rounded vataéeohdhy
the bathroom dat@able 5).

Table5, Example of counting toilets

Bathrooms| Toilets
1 1
1.5 2

Toilets age was determined by age of home measured from the year built date provided by the
property appraiser. It was assumed that all whole numbers were full baths and not two half baths. The
average was calculated as the sum of the sectors fixtureedlibly the number of accounts in that
sector.

B MP plUniversity of Florida



http://library.conservefloridawater.org/WCC?act=view&oid=14770286
http://library.conservefloridawater.org/WCC?act=view&oid=14770286

4.2.2.2 Showerheads

Data forthek ower head stock was acquired from the
included the number of bathrooms where a decimal vélis (hdicated a half bath. A half bath is
defined as a bathroom without a shower or bathtub. The count of showerheads is the downward
rounded value indicated by the bathroom dattiable 6).

Table6, Example of counting showerheads

Bathrooms, Showerhead:
1 1
1.5 1

Showerhead age was determined by age of home measured from the year built date provided by
the property appraiser. It was assumed that all whole numlggesfull baths and not two half baths.
The average was calculated as the sum of the sectors fixtures divided by the number of accounts in that
sector.

4.2.2.3 Faucets

Data for the faucet stock was acquired from
the number of bathrooms where a decimal valug) (ndicated a half bath. A half bath is defined as a
bathroom without a shower or bathtub. The count of faucets is the upward rounded value indicated by
the bathroom datum plus one kitchen fau@able 7).

Table7, Example of counting faucets per home

Bathrooms| Faucets
1 2
15 3

Faucet age was determined by age of homasured from the year built date provide by the
property appraiser. It was assumed that all whole numbers were full baths and not two haltieaths.
average was calculated as the sum of the sectors fixtures divided by the number of accounts in that
secta.

4.2.2.4 Clothes Washer

Each single family residence was assumed to have one clothes washer installed at the year built.
The average was calculated as the sum of the sectors fixtures divided by the number of accounts in that
sector.

Number of Deviceslataset for ABC Residential and NB®sidential available at:
http://library.conservefloridawater.org/WCC?act=view&0id=15323025&Ing=1

4.2.3 Non-residential Fixture Stock A ccounting

For the pirposes of the case study ontylets, faucets, and ninals were counted. No actual
data was available for neesidential accounts. The water use characteristics of this sector are highly
variable and are not maintained by the countgpprty appraiser. An oesite water audit is
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recommended for large users who use more than 1% of the total water consumption. The following
estimates are assumed to be applicable to all commercial accounts in the study area.

4.2.3.1 Urinals

Each buildingisassned t o have one mendéds room with one
4.2.3.2 Toilets

A total of three toilets were assumed per a
two for the |l adyods r oom.

4.2.3.3 Faucets
A total of 2 faucets were assumed per account. This gives 1 faucet tobasmem oom and 1
| adybés r oom.

Figure 17, EZG table 4.1 BMPs: sample section of "BMP" input page

Nine predefined BMP categoriesel i st ed on the ABMPO input pa
userdefined BMPs. Each BMP is divided into three sectors, Single Family ResidentiakFduriiy
Residential, and NoResidential, with the exception of Urinal Rebates which is divided into- Non
Residential Ultra Low Flow and NeResidential Waterless.
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