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Introduction

The University of Florida & Conserve Florida Water EZ Guide 2.0 (EZG2.0) tool has been
developed to help users perform water conservation calculations using methodologies and
calculations developed by the Conserve Florida Water Clearinghouse (CFWC). This User
Manual is designed to help the user understand the basic inputs and outputs of the EZG2.0. The
tables and figures in EZG2.0 that are needed to run the model are described. The forthcoming
EZG2.0 Technical Manual will describe all of the calculations. EZG2.0 is a major update of EZ
Guide 1.0 that was developed to provide an easier to use and more transparent, version of the
original Guide. EZG2.0 incorporates parcel-level data and historical utility water use data to
allow both bottom-up as well as top-down analyses. EZG2.0 also calculates savings explicitly as
the difference between estimated current water use and water use with the new BMPs.
Customers are grouped according to their estimated current water using devices. A calibrated

water budget provides the basis for evaluating end water use by sector. A partially automated
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optimization procedure is used to estimate which BMPs are cost-effective for this utility. Parcel-
level data is used to perform these analyses. Input information not used in calculations is
condensed and displayed in tabular formats. The following colors are used to distinguish and

identify various field types:

Column/Table Headers

User Input/Calibration Field

Default Parameter (may be changed)

Optional User Input

Row Labels

Calculated Field

Each chapter in this User Manual is numbered according to the core module in EZG2.0
being described. The following numbering taxonomy is used in the titles of tables and figures in

this User Manual to organize and relate them to those in EZG2.0:

1 (Module number). (Module worksheet number from left to right). (Sequential Table or

Figure in worksheet)
For example, Table 1.1.1 in section 1 Profile, relates to Table 1.1.1 in EZG2.0 which is

located in module 1(the profile module), on the first worksheet in that module, and is the first
table on that worksheet.

The Main worksheet in EZG2.0 provides navigation and is always visible as the far left tab
at the bottom of the sheet. The core modules in EZG2.0 should be completed sequentially. Some
modules consist of several tabs or worksheets, which should be done from the leftmost tab to the

rightmost tab. The user may return to previous sections to adjust defaults, change assumptions,
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or calibrate various modules. The general structure of EZG2.0 consists of eight sequential core

modules. These modules draw from the following three datasets to perform operations:

1) Monthly water production and current facility records from the Florida Department of
Environmental Protection (FDEP),
2) Parcel and improvement attributes from the Florida Department of Revenue (FDOR), and

3) Average people per residence information from United States 2000 Census data.

The CFWC has compiled a database of the necessary input data which can be queried to
produce a utility specific dataset. This Beta Versiomequires the dataset to be constructed in-
house by user request. Then EZG2.0 is pre-populated and provided to the user. A user request to
use the EZG2.0 should identify the Utility of interest, the associated Public Water Supply IDs
(PWSID), and include a description of the Utility service area boundary (or a link to one). The

request can be sent to support@conservefloridawater.org . The user can edit data as appropriate.

To begin a conservation analysis with EZG2.0, read the How to Get Started box, enable macros

1. Profile

on Excel, and click on Profile

1 Profile

General Information

The Utility Profile table allows for input of basic identification including utility name, type

of water supplier, address, and description of the service area as shown in Table 1.1.1
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Table 1.1.1  Utility Profile

Utility Profile
PWS IDs
e.9.(02xxxXx,03XXXX) S
Name of Utility ABC Utility
Type of Water Supplier Retall
Address 1234 Fictitious Drive

Small utility mostly single

Description of Service Area . : :
family residential.

If the individual filling out EZG2.0 is also responsible for the conservation information
generated, then the information entered in the section Person Filling EZ GuidéTable 1.1.2) can
be copied to the Person Responsibl(@able 1.1.3) section by checking the box in the table

header.

Monthly Operation Reports for the FDEP

The Florida Department of Environmental Protection (FDEP) requires all utilities to
provide monthly operation reports ( M O R thas cpntain a daily summary of the quantity and
quality of drinking water produced at each of their water treatment plants. The monthly
summary of this information, along with the most recent basic facility report, is uploaded to the

statewide FDEP web site http://www.floridadep.org/water/drinkingwater/download.htm for each

month from January 1999 to the present, which the CFWC has compiled into and internal
database. The relevant utility information is shown in the basic facility report Table 1.1.4. The
flow information is available from the FDEP site in annual summary tables so each year must be

downloaded separately. The key information that is needed to find the data is the Public Water
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Supply ID, or PWSID, a seven digit number that can be parsed as follows. The first number is
the FDEP District. The next two numbers identify the county, and the last four numbers are the
facility ID for each water treatment plant.

The EZG2.0 bases its analyses on one year of data. This is the Analysis Yeawhich is pre-
populated with the most recent year. The Analysis Yeamay be changed by the user. After
changing the user must press enter to update EZG2.0. Changing the Analysis Yeaaffects the
MOR data in Table 1.1.6 and the analyses performed in the Water Budgeénd the BMP
modules. The basic facility reports are only available for the current year and are not changed by

changing the Analysis YearThis data in Table 1.1.4 can be manually changed by the user. To

restore the default values in Table 1.1.4 the user can click the Restore DataMl button.

Table 1.1.4 FDEP Basic Facility Report
FDEP Basic Facility Report

Analysis Year 2009

Design Capacity (gal./day) 350,375

Number of Plants 1

Number of Service

Connections Alle
Population Served 721
Population Sold to 50

The year ofreported datas the most recent year of complete flow data from the FDEP
MORG. This information is available from the FDEP directly or can be accessed through the

CFWC database: http://library.conservefloridawater.org/WCC?act=view&0id=6060575&Ing=1

Given the PWSIDs for a given utility, the CFWC can populate Table 1.1.4 using the

values reported in the FDEP basic facility reports. These values should be verified by the utility.
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The values in the table are calculated as the total for all PWSIDs within the utility. Table 1.1.5
must be completed by the utility.

Table 1.1.5 Utility Treated Water Imports and Exports

Reported Year Million Gallons per Month
Treated water imported 0.000
Treated water exported 0.228

FDEP Monthly Operation Report (MOR) Detailed Flow Data Analysis

The FDEP MOR data provide essential information of how water has been used within a
utility. Constant usage patterns indicate a minimal use of water for seasonal purposes such as
irrigation. A seasonal analysis of water use can aid in structuring a conservation plan which
targets the most appropriate water use in the utility.

The FDEP MORG s ¢ dlowtdadaifonthe average outflow from each water treatment
plant. Monthly data for the most recent ten years are downloaded from the FDEP site. The
average daily flows are analyzed for the past decade in order to better describe the nature of
water use for this utility. The user should check this data against their MOR reports for incorrect

entries. Errors that have been found include:

- Dataentry
- Switching from gallons to million gallons and vice versa

- Missing data reported by FDEP that are on the original MOR that was sent to FDEP

To view the detailed monthly summary of reported water use for the utility click the View

MOR Analysidutton _ VieWMORAnalysis | 5, then go down and click on the tab to open the

MOR_Analysis_ MOR_analysis = \yorksheet. The source data are located on the MORWebQuery
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MORWebQuery ~ and the MORFaciliyReport  MORFaciityReport -~ worksheets. The raw
monthly data taken from the FDEP MORs is shown as a time series in Figure 1.2.1 and is

tabulated in Table 1.2.1.
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Figure 1.2.1 Monthly treated water from the Florida Department of Environmental Protection
monthly operation reports.
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Table 1.2.1 Summary of monthly treated water from the Florida Department of Environmental
Protection monthly operation reports expressed as gallons per day.

MOR Summary Table |Average Daily Flow (ADF) expressed as gallons per day for each year and month Average Min Max Std. Dev.
Months 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 (gal./day al./day al./day al./da)
01 121,929 108,308 135,874 97,870 100,000 101,935 103,226 109,877 97,870 135,874 12,943
r 02 157,145 131,704 144,964 153,209 110,896 104,643 82,069 98,929 122,945 82,069 157,145 25,920
r 03 193,190 117,277 209,841 107,212 184,037 153,226 87,419 124,194 147,050 87,419 209,841 41,877
r 04 193,190 160,367 271,686 171,548 243,875 153,226 134,000 100,333 178,528 100,333 271,686 52,773
r 05 218,239 205,794 260,161 198,704 221,335 203,226 220,000 94,516 202,747 94,516 260,161 44,609
r 06 124,080 118,450 164,313 1,109,466 156,000 140,000 141,333 76,333 253,747 76,333 1,109,466 324,418
r 07 101,739 88,923 87,661 112,048 109,677 80,645 80,000 70,968 91,458 70,968 112,048 13,922
r 08 85,939 114,213 93,667 115,744 152,903 125,161 80,323 82,226 106,272 80,323 152,903 23,738
r 09 106,883 103,940 81,980 150,234 103,667 130,000 121,667 67,333 108,213 67,333 150,234 24,550
r 10 185,361 127,110 113,500 118,092 199,032 120,000 103,871 95,161 132,766 95,161 199,032 35,686
f 11 171,450 143,633 158,283 135,916 153,667 148,333 102,667 95,000 138,619 95,000 171,450 25,032
f 12 118,939 129,103 135,861 92,962 123,870 72,581 112,219 72,581 135,861 22,237
Awerage (gal./day) (148,174 130,956 152,519 216,751 154,736 132,587 114,117 90,067 142,488 90,067 216,751 34,608
Base (gal./day) 185,939 88,923 81,980 92,962 97,870 80,645 80,000 67,333 84,457 67,333 97,870 8,719
Seasonal (gal./day) |62,235 42,033 70,539 123,789 56,866 51,942 34,117 22,734 58,032 22,734 123,789 28,745
May Peak (gal./day) 218,239 205,794 260,161 198,704 221,335 203,226 220,000 94,516 202,747 94,516 260,161 44,609

The average seasonal pattern can be observed by taking the average of the gallons per day
reported for each month over the ten year historical period. This average monthly treated water

production, expressed as gallons per day, is shown in Table 1.2.1 and Figure 1.2.2.
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Figure 1.2.2 Monthly treated water from the Florida Department of Environmental Protection
monthly operation reports.

In the example shown in Figure 1.2.1 and Table 1.2.1, MOR data are missing for 27 months and
the water use for June 2005 appears to be an order of magnitude higher than it should be.
The default EZG2.0 analysis is performed on the most recent calendar year of monthly

data. The user may pick an alternative year that may be more representative of average
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conditions. This information is used to perform water budgeting and BMP evaluations. Table

1.1.6 summarizes the monthly water use from the year reported in Table 1.1.4.

Table 1.1.6 Department of Environmental Protection Monthly Operation Report Flow Data

Average

Year/Month Million Gallons per Month Gallons per day Change Value Quartile Validity [Days
Jan-2009 3.200 103,226 ™ Change OK 31
Feb-2009 2.770 98,929 ™ Change OK 28
Mar-2009 3.850 124,194 " Change OK 31
Apr-2009 3.010 100,333 " Change OK 30
May-2009 2.930 94,516 ™ Change OK 31
Jun-2009 2.290 76,333 ™ Change OK 30
Jul-2009 2.200 70,968 I Change OK 31
Aug-2009 2.549 82,226 " Change oK 31
Sep-2009 2.020 67,333 " Change oK 30
Oct-2009 2.950 95,161 " Change oK 31
Nov-2009 2.850 95,000 ™ Change OK 30
Dec-2009 2.250 72,581 ™ Change OK 31

The data are checked for validity using a simple inner and outer quartile procedure on the

year being examined. Outliers are denoted as suspect or highly suspect based on the interquartile

range (IQR). Data which are labeled OK are values which are within 1.5 times the IQR from the

first or third quartile. Suspect outliers are within 3 times the IQR from the first or third quartile

values. Highly suspect outliers are greater than 3 times the IQR from the first or third quartile.
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The user should verify the monthly average gallons per day for the year being reported. If

o : ¥ Ch

erroneous data is being reported, then click the change check box ﬁ next to the month
in question and type the correct value into the cell which should be yellow. After data input and
verification are completed, save i the workbook and return to the Main [=Main=< \orksheet

and click on the Water Auditbutton.

2 Water Audit

The purpose of a water audit is to accurately determine the amount of unaccounted-for-
water (UAW). UAW should be calculated from verified supply and usage records, factoring in
various estimated usage figures. Friedman and Heaney (2009 a and b) reviewed practices for
doing water audits and investigating water losses in Florida. These CFWC publications can be
accessed for more detailed information. A water audit generally considers monthly data from the
most recent 12-month period. Any period less than a year will not reflect seasonal variations due
to climatic, population, and other factors.

The results of a water audit can be considered valid only if the figures used to calculate the
level of UAW are accurate. The production and usage data to calculate UAW come from
metering data, which is dependent upon meter accuracy. Thus, meter accuracy testing is an
essential part of a water audit.

Users of EZG2.0 should select the water audit methodology required by their Water
Management District. In all other cases the EZG2.0 audit based on the 2009 AWWA M36
(Water Audits and Leak Detection) method can be used. The four buttons in Figure 2.1 link to

the respective water audit procedures used in Florida. The M36 Audit button reveals the detailed
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audit found in chapter 2 of the M36 manual. The other three buttons link to external audits. The

four common methods are:

M36 Audit

0 Detailed guidance for conducting a water audit can be found in the American
Water Works Association's (AWWA) 2009 edition of Manual 36, Water
Audits and Leak Detectioithe forms found in this manual are also
acceptable for the purpose of documenting the M36 water audit. This audit
has been embedded into EZG2.0 as shown by the four tabs labeled Main
Audit, Source Water Data, Authorized Consumption Data, and Customer
Meter Accuracy. The M36 audit worksheets were developed to assist utilities
as they followed the procedures laid out in detail in the M36 Manual. As a
result, the worksheets are pre-populated with the M36 County Water Utility

Company case study data.

AWWA 4.0

o0 AWWA Water Loss Control Committee (WLCC) Free Water Audit Software
v 4.0 (AWWA 2009) is included as an appendix in AWWA M36. It should

be used in conjunction with the M36 Manual.

SWFWMD I

o Southwest Florida Water Management District Water Audit instructions are
available in the Water Audit Guidelines and Worksheets document. To access
the spreadsheet click the SWFWMD button.

SJRWMD

o St. Johns River Water Management District Water Audit instructions are
available in the Instructions to Complete the Water Audit Form document. To
access the form click the SIRWMD button.
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Water Audit Summary

The results of the water audit are summarized in Table 2.1 with the key number being the
estimated water loss percentage. Users are encouraged to use rigorous methods to estimate this
important number and to ensure that the data have a high validity. According to Beecher (2002),
regulatory agencies in nearly all states have set upper limits on water losses ranging from 7.5%
to 25% with 15% being the most common value. Based on the study performed by Beecher
(2002), EZG2.0 uses 15% as the default water loss percentage.

Table 2.1 Water Audit Summary

Water Audit
How often will your utility perform a system audit? ‘ Annually hd
What water audit method will you use? M 36
What is you water loss percentage (%), or O 12.00%
Accept default water loss percentage C 15%

To complete the Water Audit Section:

1) Enter the Water Audit frequency. Typically audits are performed annually.
2) Type in the water audit method used. The links to four common water audit procedures
in Florida are provided in Figure 2.1
3) To enter a water loss percentage
a. Calculate the water loss percentage according to the audit specified. For M36, no
water loss percent is calculated directly. If using M36

% water loss water lost (WL) z 100
wW. = .
° water supplied (WS

b. Click on the corresponding radio button. Type in the appropriate value and then
press enter. A water loss percentage should not be entered if a water loss audit
was not performed. The user must press enter before clicking on the save
button.
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4) If no water audit was performed, the default water loss of 15% must be accepted. Click
on the corresponding radio button to accept the default 15% water loss percentage.
After completing the water audit summary save &l your work to update EZG2.0. Then
press enter and click Updateand proceed to Water BudgeFWC

Update and proceed to Water Budget CFWC I to go to the Water BudgeSeCtion. The

Water Budgetnay also be reached through the Main =Main=== \yorksheet by clicking the Water

Budgetbutton 3- Water Budget ]

3 Water Budget by Sector

Introduction

A water budget is an essential component of a conservation plan. The purpose of the water
budget is to provide a best estimate of the average water used by various sectors and by type of
water using fixture to generate an end use analysis.

In order to use the Water Budget tools, the previous sections must be completed.

Vv The FDEP flow and facility data
Vv Water Audit percent loss
The CFWC has developed methods to estimate the size of each parcel in terms of
population, heated area to estimate indoor use, and/or irrigable area to estimate outdoor water
use. The CFWC water budget is calibrated based on recent historical water use from the Florida

Department of Environmental Protection's monthly operational reports (MORS). To create a
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water budget click the Budget button M and then open the Water Budget CFWC

(Water Budget CAWE ~ \yorksheet by clicking on the tab below.

CFWC Water Budget

Water Budget by Sector

The most reliable way to perform a water budget is to link customer billing data directly to
parcel data. In the absence of this link, the CFWC has designed a water budget which can
provide a standardized sector breakdown of water use by a public water supplier. Initial
estimates of water use are made based on the community Oclsaracteristics. The user then
calibrates these estimates to match the number of connections entered in Table 1.1.4 and the user
approved average daily flows presented in Table 1.1.6.

To perform parcel-level analyses, a statewide database which contains current data from
Florida Department of Revenue datasets and US Census block-level datasets has been developed
by the CFWC. This database is used by CFWC to estimate the size of each parcel in terms of
population or heated area to estimate indoor use, and/or irrigable area to estimate outdoor water

View customer parcel data

use. Click on the View Parcel Datautton to view the parcel level

data. The blue field headers indicate direct source data. The orange field headers indicate
calculated fields based on source data developed by CFWC.

Estimates of the size of each use from the parcel data are multiplied by default water use
rates to estimate the total water use per sector. The estimated total water production is the sum of
water use by all sectors plus water loss. Details are provided in papers by Friedman (2009),

Palenchar (2009), and Morales et al. (2009).
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The estimated water use is described in terms of indoor and outdoor for the residential
sector. The ability to account for multi-family irrigators from the public system is provided in the

calibration portion.

Water Budget Calibration

The initial CFWC estimates of water use by sector from parcel level data are shown in

Figure 3.2.1 and Table 3.2.1.

Multi-Family

0%
Unaccounted mmercial
For Institutional ¢ |ndustrizl 10%

12% 3% 0%

Figure 3.2.1 Calibrated Water Budget by Sector

Table 3.2.1 Percentage and Gpcd Summary by Sector
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Sect * of Total Water|  Breakdown of Ereakdomwn of
Eeiar Usze Gross gped GallHtd. Sq. Ft.
Single Family 6 1 123 404
Single Family Indowr iR EE .20
Single Family Cutdoor JE.2x E1 204
Pulti-F amily 0.0 0
Commercial a5% 16 E.07
Industrial 0.0% 0
Instkikukicn al S E 273
Unaccounted For 1200 a0 0.5
TOTAL 100,052 170 4 88

The accuracy of the estimated total water production to the FDEP reported water production for

the year examined is compared in Table 3.2.2.

Table 3.2.2 Initial Comparison to Reported Data

CFwWC %

FDEP Data Estimate |Differen
Total Number of 206 206 0.0%
Accounts
Population 721 646 -10.4%
Served
Total Water Use

0,

(MGY) 30.13 41.52 37.8%

Also compared are the total number of accounts and the population served. If the user has
not already corrected the FDEP data or still suspects error with the FDEP estimates, this data

may be changed in the profile section by clicking the Go back to adjust FDEP datautton

GobacktoadjustFDEP data | 14 correct these errors in the water budget, the user may change

Water Budget CRWC

the initial estimates in the yellow cells within the Water Budget CFW(
worksheet. These are located in: Table 3.2.3, Table 3.2.4, Table 3.2.7, and Table 3.2.10. The
user can restore initial estimates and default values in the water budget by clicking on the

Restore Defaults . . .
Restore Defaultbutton ————= =" | . All detailed calculations are performed by sector in the

Residential_Outdoor

Residential_Indool Residential_Indoor = Residential _Outdoo
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ResidentialMultifamily '+ Residential Multi-family , andClIl €I worksheets. These detail
sheets provide the step-by-step calculations which result in the respective estimated water uses.
Details are provided in papers by Friedman (2009), Palenchar (2009), and Morales et al. (2009).

The first source of error results from the dataset selection processes. In this process, all
parcels within a service area boundary are assumed to have an account, i.e., service connection.
The single family residential (SFR) parcels are not expected to have significant errors. The SFR
error may result in a slight over estimate of parcels due to parcels in the service area boundary
(SAB) that may have private wells for drinking water and irrigation. Similarly, the water budget
is expected to capture all multi-family accounts but because each residential unit on a multi-
family parcel, reported by the Florida Department of Revenue (FDOR), is assumed to have an
account this sector may also show a slight over estimate. For commercial, industrial, and
institutional (CII) accounts, the number of accounts is expected to be an under estimate because
many CII parcels have multiple accounts for a single parcel, e.g., strip malls. Because of this
fact, it is suggested to begin by calibrating the number of CIl accounts in the utility.

The FDEP reports total number of connections which can be assumed equivalent to
number of accounts. For CII sectors, the user can change the number of accounts by changing the

number of parcels in Table 3.2.3.
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Table 3.2.3 Initial Water Budget

Number of Average Effective| Average People per Population Total Heated Area, | Average Irrigable
e oo Gl FEes Residential Units Area, sf Residence GRER Served sf area, sf
Single Family Residential 190 190 3,574 3.40 0.87 646 590,842 25,513
Multi-Family Residential 0 0 0.00 0.87 0
Commercial 10 0 5,465 0.96 52,446
Industrial 0 0
Institutional 6 0 6,845 1.00 40,873
TOTAL/AVERAGE] 206 190 15,884 1.70 0.92 646 684,161 25,513
FDEP Reported Data 206 721
% DIFFERENCE] 0.0% -10.4%
Water Use Coefficient
. . Irrigable Weighted % of
Sector Remdent:xclj col Cll (gal/hsf/mo) | application rate | accounts that irrigate | Outdoor (MGY) 1=k V’\‘c:;ter Use % of Total Accounts K ofDTeort:laI\:Zater
(gped) (in./month) from potable system e
Single Family Residential 66.1 1.30 31% 14.50 30.10 92.2% 72.5%
Multi-Family Residential 0 0.00 0.00 0.0% 0.0%
Commercial 6.07 3.82 4.9% 9.2%
Industrial 0.00 0.0% 0.0%
Institutional 2.79 137 2.9% 3.3%
Sub-Total 66 4.64 14 35.3 100.0% 85.0%
Unaccounted For 6.23 15.00%
TOTAL/AVERAGE] 66.1 | 4.64 1.30 14 41.5 100.0% 100.0%
FDEP Finished Water
MGY) 30.13
% DIFFERENCE]
37.8%

For the single family and multi-family residential sectors, this number of accounts cannot
be changed because of the nature of the bottom-up analysis used in the budget and BMP
worksheets. At this point, the user may enter the optional Multi-Family Residential outdoor
usage inputs if reliable data are available. These inputs are: the average irrigable area of the
multi-family parcels in square feet, the average irrigable application rate in inches per month,
and the weighted percentage of accounts that irrigate from the potable system. This weighted
percentage, though less applicable for multi-family parcels, is defined as weighted because two
irrigation application rates are used to determine the average application rate for single family

residential parcels.

Single Family Irrigation Calibration

The next step in calibration is to adjust the irrigation assumptions which were used to

calculate single family residential outdoor usage. This adjustment is done in Table 3.2.4.
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Table 3.2.4 Single Family Irrigation Calibration

Irrigable Area Application Rates (AR)

Watering Restrictions 2 With Sprinkler,| Without Sprinkler,
(Days/Week) in./month in./month
2.00 1.25

Year Built Year Built Year Built overall
Pre-1983 1983-1994 Post-1994

Total number of SFR 1 188 1 190

accounts

S -

% Qf accounts automatic 9% 23% 61% 23%

sprinklers

Number of SFR accounts 0 43 1 a

with automatic sprinklers

% of SFR accounts with
sprinklers that irrigate from 50% 50% 50% 50%
the potable system

Number of SFR accounts not|

having automatic sprinklers L £ L gL
% of SFR accounts not
having automatic sprinklers 25% 250 25% 25%

that irrigate regularly from the
potable system

The user should enter the days per week that watering was allowed in the utility during the
year of calibration which was entered in the Profile worksheet in Table 1.1.4. Watering
restrictions have been shown to reduce water use according to Whitcomb (2005). These results
are used to give reduction credit for implementing watering restrictions. The adjusted application

rate is shown in Table 3.4.4 on the Residential Outdoo. Residential Outdoor = \orksheet.

Table 3.4.4 Single Family Outdoor Activity Parameter, Application Rate

Days per week Reduction Credit W';:J?ﬁcr)':tﬁer’ Wlthizl.J/trnsopr:tIEkler,
1 30% 1.19 0.74
2 15% 1.70 1.06
Unrestricted 0% 2.00 1.25

Next an average irrigable application rate (AR) should be assumed. AR has been shown to
vary considerably based on the presence of sprinkler systems as discussed in detail by Palenchar

(2009). Irrigable area application rate (AR) is a normalized value which is calculated as:

aday@ L8 inyr. @ & in. @
TotalWaterUs% *365 25 *0. 1337 §=ARe——0
c ay_ % 8 % 8 TotaIIrrlgabIe Area( ft?) 12£ﬁ month_ ¢month=
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A typical irrigator uses between 1 and 5 inches per month or 12 to 60 inches per year in Florida
with a typical value being about 2 inches per month (Palenchar 2009).

The proportion of new homes with sprinkler systems has increased significantly since the
late 1980s. The default percent of accounts with sprinkler systems in Table 3.2.4 comes from
Alachua County data presented by Palenchar (2009). This distribution of percent of accounts
with sprinkler systems may be changed by the user if reliable local data are available. The next
values needed are the percentage of homes with sprinklers that utilize the potable water system
for irrigation and the percentage of homes without sprinklers that utilize the potable water system
for irrigation. These numbers are expected to vary greatly from utility to utility according to
Whitcomb (2005). As a result, the default percentages represent only a first pass and should be

adjusted to represent local conditions.

Residential and CIll Indoor Fixture Calibration

Residential and CII indoor fixtures can be adjusted to calibrate water use after calibrating
residential outdoor water use. A fixed service life model is used to estimate the fixture stock at
the year of reported data shown in Table 1.1.4. The fixed service life method assumes that old
fixtures are replaced with new ones after a fixed service life. The replacements are assumed to be
conventional fixtures. A detailed study conducted by the National Association of Home Builders
estimated service lives of residential water using devices (NAHB 2007). The default service lives

for EZG2.0 are shown in Table 3.2.10.
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Table 3.2.10 Estimated Service Life of Selected Residential and Commercial Fixtures

. Residential Service Com_merc_lal
Fixture Life (years) Service Life
(years)
Toilets 40 20
Urinals 20
Clothes Washers 10
Showerheads 40
Faucets 15 10
Pre-Rinse Spray Valve 15

EZG2.0 determines base replacement of fixtures utilizing the fixed service lives. For
EZG2.0, residential toilets and showerheads were given a service life of 40 years to represent an
indefinite life as determined by the NAHB. This accounts for any toilet or showerhead retrofits
which may have been done. Based on this methodology, the final fixture stock adjusted for base
replacement of a utility can be determined. Using the determined fixture stock, water use is
calculated for residential single and multi-family indoor on the Residential_Indoor

Residential_Indoor~ and Residential_Multifamily : Residential Multi-famite < worksheet. A
detailed end use analysis is not currently provided for Cll. Friedman (2009) presents detailed

information on estimating indoor fixtures and usage.

Indoor water use can be calibrated by changing default residential service lives in Table
3.2.10 and the multi-family clothes washer minimum heated area assumption in Table 3.2.7.

Table 3.2.7 Multi Family Clothes Washer Minimum Heated Area per Residence

Min Heated Area
(sq.ft)

600

All multi-family residences below a specified minimum heated area are assumed to have
no clothes washer. All units equal to or greater than this value are assumed to have a clothes
washer. The default value is 600 square feet (sq. ft.). After calibration is completed, save il the
workbook and return to the Main [=Main== \worksheet.
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4 Urban Water Conservation Best Management Practices (BMPs)

Introduction

Conservation planning and tracking determines what areas within a given sector to target
for a conservation program in a cost-effective manner, as well as how much water could be
saved by implementing conservation initiatives to meet a target goal. For the single family
indoor and multi-family indoor sectors, special bottom-up analysis was performed in the water
budget to estimate the water use coefficients and the sizes of appropriate groups or clusters
within a given sector. BMP& for other sectors are not included in EZG2.0 Beta. A best
management practice (BMP) of retrofitting old fixtures with new ones exists for each group, with
the water savings calculated explicitly as the difference between estimated current water use and
water use with the new BMPs. This methodology can estimate which BMPs are cost-effective
for this utility, and/or which BMPs should be selected to reach a specified water savings.

In order to use the BMP tools, the previous sections must be completed.

Vv The FDEP flow and facility data.
Vv Water Audit percent loss
Vv Water Budget calibration

The CFWC has developed a semi-automated optimization procedure to evaluate BMPs for
a utility. First, the user selects the efficiencies of the fixtures to be retrofit in the Single and
Multi Family Indoor BMPs worksheets. Selection is done by comparing the net savings of each
BMP option ($/day). Then a linear programming optimization algorithm using the Excel Solver

is run to determine the number of fixtures suggested to retrofit for each BMP.
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To analyze BMP options for your utility, click the BMP DistributionM button

and then open the Single Family Indoor BMP:<  Single Family Indoor BMPs worksheet.

Single Family Indoor BMPs

Selection of Fixtures to Retrofit

The goal of this worksheet is to determine fixtures to retrofit for maximum net benefits
($/day). Net benefits are calculated for up to three possible fixture states with varying water
production savings from the retrofits summarized in Table 4.2.5. For each fixture, the state with
the highest net benefits can be selected for retrofit. The savings of water production costs are
dependent on the fixture water use attributes (Table 4.2.1), total program costs (Table 4.2.2),
and the savings of water (Table 4.2.3).

Table 4.2.5 Net Benefits of Various Fixture Retrofit Options ($/day)
Fixture and Unit of Intensity Savings of Water Production Costs ($/kgal
$1.00 $2.00 $3.00 $4.00 $5.00 $6.00 $7.00 $8.00 $9.00 $10.00
Conventional Toilet (gal/flush) 1.60 $0.01 $6.83 $14.51 | $22.19 | $29.87 | $37.56 [ $45.24 | $52.92 | $60.60 | $68.28
Better Toilet (gal/flush) 1.28 $0.01 $7.14 $16.04 $24.95 $33.85 $42.75 $51.66 $60.56 $69.46 $78.37
Best Toilet (gal/flush) 0.80 $0.01 $8.67 $19.41 $30.14 $40.88 $51.62 $62.35 $73.09 $83.83 $94.56
Conventional Clothes Washer (gal/load) 36.00 [ $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
Better Clothes Washer (gal/load) 25.20 | $0.00 $0.00 $2.47 $6.01 $9.55 $13.08 | $16.62 | $20.16 [ $23.69 | $27.23
Best Clothes Washer (gal/load) 14.40 | $0.00 $3.25 $9.75 $16.26 | $22.76 | $29.27 | $35.77 | $42.28 | $48.78 | $55.29
Conventional Showerheads (gal/min) 1.85 $0.15 $1.07 $1.98 $2.90 $3.82 $4.73 $5.65 $6.56 $7.48 $8.40
Better Showerheads (gal/min) 1.68 $0.81 $2.47 $4.14 $5.80 $7.47 $9.14 $10.80 | $12.47 [ $14.13 | $15.80
Best Showerheads (gal/min) 1.50 $1.46 $3.88 $6.29 $8.71 $11.12 $13.54 $15.95 $18.37 $20.78 $23.20
Conventional Faucet Aerators (gal/min) 1.50 $0.01 $0.22 $0.75 $1.28 $1.81 $2.34 $2.87 $3.40 $3.93 $4.46
Better Faucet Aerators (gal/min) 1.50 $0.01 $0.22 $0.75 $1.28 $1.81 $2.34 $2.87 $3.40 $3.93 $4.46
Best Faucet Aerators (gal/min) 1.50 $0.01 $0.22 $0.75 $1.28 $1.81 $2.34 $2.87 $3.40 $3.93 $4.46

Default fixture attributes are shown in Table 4.2.1. Three possible states are given for each
fixturee The Aconventional 0O state i s meant to appro
homes. The HfAbest ot s altees ts haowd idl a belpe etseecntn ol o gy
meant to represent the technol ogy Thesedefadtt we e n

fixture attributes may be changed by the user if desired.
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Table 4.2.1 Attributes of Residential Indoor Fixtures

Conventional 1.60 36.0 1.85 15
Better 1.28 25.2 17 15
Best 0.80 14.4 15 15

Total program cost must next be entered in Table 4.2.2. These costs are also broken down
into three states which map to the fixture attributes. The total cost is the gross cost per fixture
installed. These default costs may be changed by the user if desired.

Table 4.2.2 Total Cost of Residential Indoor Fixtures ($/fixture)

Conventional $200.00 $500.00 $20.00 $15.00
Better $250.00 $625.00 $22.50 $17.50
Best $300.00 $750.00 $25.00 $20.00

Table 4.2.3 contains the savings of water production attributable to water conservation
($/kgal). These savings can be attributable to a reduction in water production operation and
maintenance as well as the avoided cost of alternative supply. The default savings rate is 5 $/kgal
and may be changed by the user if desired.

Table 4.2.3 Water Production Savings ($/kgal.)

Savings $5.00

Table 4.2.4 allows the user to select the retrofit state for the respective fixtures. Fixtures
should be selected to maximize net benefits as shown in Table 4.2.5. Detailed net benefit
calculations for toilets, clothes washers, showerheads, and faucets are shown in Tables 4.2.6,

4.2.7,4.2.8,and 4.2.9in EZG2.0.
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Table 4.2.4 User Selection of Retrofit Fixture Options

. Toilets Clothes Showerheads| Faucets
Fixture Washers . .
(gal/flush) (gallload) (gal/min) (gal/min)
Selected Intensity Best Best Best Best
Fixture Intensity 0.8 14.4 15 15
Total Cost/ Fixture $300 $750 $25 $15

After completing the Single Family Indoor BMPg/orksheet, proceed to the Multi Family

Indoor BMPsworksheet Multi Family Indoor BMPs

Multi Family Indoor BMPs

Selection of Fixtures to Retrofit

The methodology for selection of fixtures to retrofit for multi family indoor is the same as
for single family indoor. Similarly to the single family indoor BMP section, multi family fixture
attributes and costs can be entered in Tables 4.3.1 through 4.3.3. The default estimates are the
same as for the single family indoor BMP section.

Table 4.3.4 allows the user to select the retrofit state for the respective fixtures. Fixture
intensities should be selected to maximize net benefits as shown in Table 4.3.5. Detailed net
benefit calculations for toilets, clothes washers, showerheads, and faucets are shown in Tables
4.3.6,4.3.7,4.3.8,and 4.3.9 in EZG2.0.

After completing the Multi Family Indoor BMPsworksheet, proceed to the BMP Summary

worksheet = BMP Surmmary
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BMP Summary

The CFWC has developed a semi-automated optimization procedure to evaluate BMPs for a
utility. In order to perform the BMP analysis in the BMP summary worksheet, the Single and
Multi Family Indoor worksheet Single Famity Indoor BMPs Multi Family Indoor BMPs must
be completed. The BMP summary worksheet uses a linear programming optimization algorithm

(MS Excel® Solver) to determine the number of fixtures to retrofit for each BMP.

To begin, enter a target gross gpcd into Table 4.4.1. The target gross gpcd must be less than
the current gross gpcd from the water budget but cannot exceed the maximum possible savings.
Two optimization methods can be used to determine the BMP implementation plan best suited to
the utility. The fixtures to retrofit are shown in Table 4.4.2undert h e ufrFeisxot f i el d. Th
with fixtures selected to retrofit are highlighted in green in Table 4.4.2. The first option is run by

Optimize for GPCD Goal

clicking the Optimize for GPCD Goa ‘ button. This option determines the

most cost-effective fixtures to retrofit to reach the specified gpcd goal. The second option is run

Optimize for Net Benefits

by clicking the Optimize for Net Benefit ‘ button. This option determines

the most cost-effective fixtures to retrofit but may not meet the target gpcd goal. This option only

selects fixtures with a positive net savings (kg al ) shown in the field | at
Productioni Tot al Pr o gr a mTable44t2. Bdthboptiknigatioh methods can be

performed if desired. After the optimization procedure, the suggested fixtures to implement can

be changed by the wusTebleddn the AFi xtureso fiel

The marginal net savings ($/1,000 gallons0 as a function of the water saved can be viewed in

BMP Chart

Figure 4.4.1 by clicking on the BMP Chart

can be compared with non-conservation options, e.g., desalination.

button. These marginal net savings

After completing the BMP Summary section and viewing the BMP Chart, save =l your

workbook and proceed back to the Main =Main== \yorksheet. Then proceed to the Measures

section by clicking the Measuresd-Measures | ytton,
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5 Measures

Measures are non-quantitative components of a conservation plan. Measures are separated
into three functional classes: Operational, Educational, and Policy. Additional measures not

listed can be added under Additional Measures.

Measures currently implemented by the utility should be checked and described in the
field ASel ect and Descr i bsawhidhemytilityplmns ta modiiyorMe a s ur

to implement in the future should be checked and descr i bMdifyExsting he f i el

Measure, or Select and Describe Planned Measureso .

After completing the Measuressection save sl your workbook and proceed back to the
Main [=Main="= worksheet. Then proceed to the BMP Trackingsection by clicking the BMP

Tracking % BMP Tracking| g 1ton

6 BMP Tracking

The next step in a quantitative conservation plan consists of implementation of the selected
plan that includes the proactive steps to conserve water, as well as a schedule of how much
implementation is to be done per year. Tracking involves measuring before and after water
usage, and recording results to determine how well the conservation plan is working. Tracking
data can then be used in the budget and planning stages of future conservation analyses to

improve accuracy.

The BMP Tracking worksheet allows users to record annual implementations of BMPs in
Table 6.1.1. Up to 10 years of implementationcanbein put i n t he Tablgeeld.r o f i el
Associated fixtures implemented for the specified years can then be entered. The actual cost of

implementation and associated predicted total water savings are shown in Table 6.1.1. Metered
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water usage data one year prior to and one year after implementation should be obtained to test

the accuracy of model predictions and to improve accuracy of future conservation analysis.

After completing the BMP Trackingsection, save =l your workbook and proceed back to the
Main [=Main="= worksheet. Then proceed to the Reportingsection by clicking the Reporting

7. Reports | Button.

7 Reports
The Reportsworksheet summarizes the water conservation plan developed in the EZG2.0

Primt Form
as printable forms. The forms can be printed by clicking on the print form;lbutton.

Clear Form |

The forms can be cleared by clicking on the clear form . Currently, only a report

of the measures module is available. Reports of other modules will be available in future

versions of the EZ Guide.
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