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Introduction

This collection of Best Management Practices (BMPs) is intended to guide Tampa Bay Water
member governments in selecting, evaluating and implementing potential and quantifiable pota-
ble water conservation programs. Chapter 1 through Chapter 6 includes six fully developed
BMPs. Chapter 7 is a BMP template that can be used to develop a BMP not defined in the pre-
vious chapters or to evaluate a BMP that is actually a combination of two or more BMPs. Chap-
ter 8 includes other potential conservation programs that were not developed as BMPs.

The development of this document included the involvement of Tampa Bay Water, its member
governments (cities of Tampa, St. Petersburg and New Port Richey, and the counties of Hillsbo-
rough, Pinellas, and Pasco) and the Southwest Florida Water Management District (SWFWMD).
The water conservation coordinators from each member government and SWFWMD were in-
volved in the selection of the BMPs that were developed and were encouraged to provide com-
ments and data for the BMPs.

This document provides background information inherent to a water savings calculator, a com-
puter application developed by Tampa Bay Water, which will help member governments calcu-
late individual year and five-year water savings consistent with the Partnership Agreement
(Northern Tampa Bay Groundwater Reduction Agreement) between SWFWMD, Tampa Bay
Water, and its member governments. Default savings that appear in the water savings calculator
are based on these BMPs and are shown in the following table. In the following chapters, each
BMP includes reference to specific SWFWMD consolidated Water Use Permit (WUP) condi-
tions. The consolidated WUP is the withdrawal permit that Tampa Bay Water and its member
governments operate under for the withdrawal of water for regional use. Applicable portions of
the SWFWMD consolidated WUP are provided as Appendix A.

TPA:40553Intro i Tampa Bay Water
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Introduction

Water Savings Calculator Default Savings Rates (modified January 2010, Tampa Bay Water)

Savings Units of
Best Management Practice Category Sector Rate Savings Rate
Reclaimed SF 300 gpad
Non-Potable Irrigation Groundwater from MF Variable! gpad
Sources a Shallow Well
SF 300 ad
Other Irrigation Sources 1 3
NR Variable gpad
SF 140? gpad
Water-Efficient Landscape — .
] ) Irrigation Evaluation
and Irrigation Evaluations w/Rebates MF Variable' gpad
and Rebates NR | Variable! gpad
Irrigation Evaluations SF 140 gpad
w/Landscape and NR Variable! q
Irrigation Rebates ariapie gpa
| SF Variable' gpad
Irrigation Evaluation
w/o Rebates’ MF 0 gpad
NR 0 gpad
Coin-operated Self-serve NR 1536 gpad
Laundries
High-Efficiency Clothes Common Area Washers MFcom 4 gpud
Washer Program/Rebates (affects all units)
In Unit Washers (affects MFi, 11 gpud
rebated units only)
SF Homes SF 16 gpad
SF 27 gpad
Ult'ra Low Flush (ULF) No Categories MF 20 gpud
Toilet Program
NR 26 gpmd
SF 32 gpad
(HET) Program NR 31 apmd
. Waterless Urinal Programs 117 gpad
Urinal Programs . . . NR
High Efficiency Urinals 105 gpad
Industrial, Commercial and Evaluations w/Rebates NR 1500 gpad
Institutional Water-Use
Evaluations/Implementation Evaluations w/o Rebates NR 1000 gpad
TPA:40553Intro iii Tampa Bay Water
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Introduction

BMP Template

Indoor

Outdoor

SF
MF
NR

Based on
end use
data

Based on end
use data

SF = single- family residential
MF = multi-family residential

NR = non-residential

gpad = gallons per account per day
gpud = gallons per unit per day
gpmd = gallons per measure per day
gptd = gallons per toilet per day

1. Savings rates are not well defined. Site specific data required!
2. Savings not assured without follow-up or rebates.

MF;, = multi-family residential with in-unit laundry room
MF¢om = multi-family residential with a common laundry area

TPA:40553Intro
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Chapter 1 Non-Potable Irrigation Source
Replacement or Rebates

Definition: Programming providing reclaimed water or rebates to the single-family and multi-
family residential sectors and/or the non-residential sector.

Categories:
(1) Reclaimed Water- Customers are provided reclaimed water service to replace potable wa-
ter as their irrigation source.

(2) Groundwater from Wells- Customers are given a rebate for changing their irrigation
source water from potable to groundwater by installing a groundwater well.

(3) Other Irrigation Sources- Customers are given a rebate for changing their irrigation
source water from potable to a non-potable source other than reclaimed or groundwater.
Other sources include cisterns, gray-water systems, drip irrigation of septic tank effluent
and surface water pumping. Although cisterns and gray water systems are included, cis-
terns are uncommon in the Tampa Bay region and gray-water systems are currently not
permitted by local health departments. Cisterns and drip irrigation are approved on a
case-by-case basis as innovative or experimental systems.

Applicable sectors: Single-family residential, multi-family residential and non-residential.
Location of Use: Outdoor water use.

SWFWMD Consolidated WUP Conditions: 5A(4), 5B(7), 5B(8), 5B(11) and 8E.

BMP Life: 20 years.

Implementation Background: The objective of this BMP is to offer reclaimed water or rebates
to customers that change irrigation source water from potable to a non-potable (NP) source to
save potable water. Only customers that use an in-ground irrigation system qualify for the re-
bate.

1.1 Number of Applicable Accounts

The number of applicable accounts in each sector is the number of accounts with in-ground irri-
gation systems that use potable water for irrigation. To determine the number of applicable ac-
counts, multiply the total number of accounts that would use potable water for irrigation by the
percentage of accounts with in-ground irrigation systems that irrigate with potable water. A
stepwise procedure is provided below to generally identify the number of applicable accounts. A

TPA:40553R001 1-1 Tampa Bay Water
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Chapter 1 _Non-Potable Irrigation Source Replacement or Rebates

utility may have more definitive data such as survey results, irrigation permits and/or the number
of irrigation meters to determine the number of in-ground irrigation systems that use potable wa-
ter.

e Step one- Identify Accounts that Use Potable Water for Irrigation Purposes (PIA)

These accounts are identified by subtracting the number of accounts that use non-potable wa-
ter to irrigate (non-potable accounts or NPA) from the total number of accounts (TA). The
NPA can be estimated from the number of accounts that receive reclaimed water. To include
the accounts that currently use irrigation wells in the NPA estimate, the address or parcel
identification number of potable accounts could be cross referenced with active well permits
to estimate the accounts that use irrigation wells. However, this BMP does not include an es-
timate of the number of accounts that use irrigation wells. The term, NPA, within the context
of this BMP, includes only reclaimed water customers, as they are easily identifiable within
each utility’s billing system.

PIA =TA - NPA

Where: PIA = The number of accounts that would use potable water for irrigation
TA = The total number of accounts
NPA = The number of accounts that use non-potable water for irrigation.

Note that for the purposes of this BMP, NPA includes only the accounts
that have reclaimed water.

e Step two- Determine the Number of Applicable Accounts
In order to determine the number of applicable accounts, the percentage of accounts with in-
ground systems that irrigate with potable water (P) is multiplied by the number of accounts
that would irrigate with potable water (PIA). The product is the number of accounts that irri-
gate with potable water and have in-ground irrigation systems

Number of applicable accounts = P x PIA

Where: P = The percentage of accounts that use potable water for irrigation and
have an in-ground irrigation system

The percentage of accounts with in-ground irrigation systems was estimated using the maximum
month method as shown in Appendices A through C. The percentages for each county and sec-
tor are provided in Table 1-1. These percentages should be verified or modified by each util-
ity as data permits. This is especially true for the MF and NR sectors.

TPA:40553R001 1-2 Tampa Bay Water
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Chapter 1 _Non-Potable Irrigation Source Replacement or Rebates

Table 1-1 Percentage of Accounts that Irrigate with Potable Water and Have an In-ground System

P (%)
Member Government Single Family Multi-Family Non Residential
Hillsborough County 59% 74% 19%
City of Tampa 25% 100% 19%
Pinellas County 27% 40% 8%
City of St. Petersburg 13% 32% 8%
Pasco County 35% 35% 11%
City of New Port Richey 21% 26% 7%

1.2 Interactions

There are no interactions between this BMP and other BMPs that would affect the number of ap-
plicable accounts. When a non-residential customer is offered a NP irrigation source rebate (NP
Rebate) in conjunction with an ICI Evaluation, the costs and savings attributed to the NP Rebate
BMP must be reported under this BMP and not the ICI BMP.

1.3 Water Savings Rates
Water savings for each sector are applied to all categories in that sector as discussed below.

1.3.1 Single Family Water Savings; All Categories

A savings rate of 300 gallons per account per day (gpad) for the single-family (SF) sector is the
agreed potable water offset between Tampa Bay Water and SWFWMD. This savings rate ap-
plies to a customer with an in-ground irrigation system changing from irrigating with potable wa-
ter to irrigating with reclaimed water (Category 1). Since the savings rate is based on the amount
of potable water used to irrigate and the number of irrigation events per year, the potable offset is
assumed to be 300 gpad for Category 2 and Category 3 as well. Although a customer may use
more water to irrigate if the source water is not potable water, this BMP is concerned only with
the potable water-savings offset.

The potable offset of 300 gpad compares well with a City of Tampa study of Davis Island homes
(Ayres, 1996). In the Davis Island study, the volume of potable water used for irrigation was
found to be 2,036 gallons per irrigation event. Assuming that an average of 52 applications per
year is occurring, the daily irrigation use is calculated below. Actual data may indicate a differ-
ent number of applications per year, which would require adjusting the calculation.

Savings = (2,036 gallons/account per application) x (52 applications/year) + (365 days/year)
= 291 gpad
~ 300 gpad

TPA:40553R001 1-3 Tampa Bay Water
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Chapter 1 _Non-Potable Irrigation Source Replacement or Rebates

1.3.2 Multi-Family Water Savings; All Categories

The water savings rate for the multi-family (MF) sector is estimated by assuming that a MF ac-
count uses 5,002 gallons per irrigation event (HDR, 1997) and that an average of 52 applications
per year is occurring. The savings rate is calculated below; however, it is important to note that
irrigation water use in the MF sector is highly variable and therefore, efforts must be made to
calculate a site-specific savings rate, as it would be a better estimate.

Savings = (5,002 gallons/account per application) x (52 applications/year) + (365 days/year)
713 gpad

1.3.3 Non-Residential Water Savings; All Categories
The savings rate for the NR sector can be estimated by assuming that a NR account uses 64,805
gallons per irrigation event (HDR, 1997) and that an average of 52 applications per year is occur-
ring. The savings rate is calculated below; however, it is important to note that irrigation water
use in the NR sector is highly variable and therefore, efforts must be made to calculate a site-
specific savings rate, as it would be a better estimate.

Savings = (64,805 gallons/account per application) x (52 applications/year) + (365 days/year)
9,232 gpad

Benchmark data provided in the ICI BMP includes irrigation benchmarks for some market sec-
tors. These benchmarks can be used to estimate savings for the NR sector when the inches of
water applied per year is known or can be reasonably estimated.

1.4 Public Awareness and Education

In order for a program to be successful, the qualifying candidates must be made aware of the
program’s existence. This could be accomplished by informing them through the use of post
cards, water-bill inserts, radio public service announcements, a television or billboard advertising
campaign, or by posting notices in home improvement and plumbing retail stores or on a utility’s
website. If a utility currently has a successful Non-Potable Irrigation Source Rebate program in
place, program money may be better spent on providing rebates rather than on advertising.
However, if a utility is implementing a Non-Potable Irrigation Source Rebate program for the
first time, or is offering the program to a certain sector for the first time, some form of advertis-
ing will be necessary.

The program may also include public education by identifying the benefits of saving water in the
advertising campaign. The MF and NR sectors may be recognized through media or by provid-
ing a poster or plaque to be displayed in a high-visibility area. Such recognition incentives serve
as education to others and could be the impetus for increased program participation.

TPA:40553R001 1-4 Tampa Bay Water
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Chapter 1 _Non-Potable Irrigation Source Replacement or Rebates

1.5 Program Costs

There are two types of program costs: (1) internal costs and (2) outsourced costs. Internal costs
include the cost of the utility’s staff time and materials needed for program implementation.
Outsourced costs would be the cost of a contractor or consultant. Program costs include labor,
materials, public awareness/education and the cost of the rebates (for Category 2 and Category
3). If the utility chooses to outsource some of the program tasks, the relative costs associated
with the outsourced tasks would be handled accordingly. If outsourcing is applied, the utility
will typically also incur some internal costs to cover administrative time for meeting with the
consultant/contractor and reviewing program implementation.

1.6 Program Cost Effectiveness

The cost effectiveness of the program is the total present worth of the cost of the program di-
vided by the volume of water saved. Calculations for costs and savings and for cost effective-
ness are provided below.

1.6.1 Calculating the Present Worth of Program Costs

The present worth of the total program cost is calculated by summing all costs associated with
the number of measures applied during the proposed 5-year program duration. A measure is
equivalent to a reclaimed-water connection or a rebate for another non-potable source. The in-
terest rate used for the present worth analysis is 7%. The present worth costs for a program be-
ginning in year 2004 is calculated as follows.

Paos = (Maoos X Cao04)
+ (Magos X Cagoa) x (1 + 1)
+ (Magos X Cag04) x (1 + i)™
+ (Mago7 X Ca004) X (1 + )
+ (Mz()()g X C2004) X (1 + i)_4

Where: Pgos = Total present worth cost of program in 2004 dollars
Msopos = Number of measures in 2004
Co004 = Cost per measure in 2004
i = Interest rate

1.6.2 Calculating the Total Water Savings

To determine total water savings over twenty years, it is assumed that the cumulative number of
measures in the final year of the 5-year program duration would continue to save water on an
annual basis for an additional 20 years. However, the water savings are calculated by this BMP
over a 20-year horizon; therefore, the savings in the fifth year are multiplied by 16 years. The
water saved over a 20-year period is calculated as follows.

TPA:40553R001 1-5 Tampa Bay Water
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Chapter 1 _Non-Potable Irrigation Source Replacement or Rebates

S20yr = [S2004+ S2005 T S2006 T S2007 + (S2008 X 16 years)] x 365
Where: Sy, = Total 20-year water savings in million gallons (MG)
Soo04 = Water savings in 2004 in million gallons per day (MGD)

1.6.3 Calculating the Cost Effectiveness
Program cost effectiveness is defined as the cost per 1,000 gallons of water saved for implement-
ing a BMP. It is calculated as follows.

C/E = (P2004 - Sz()_yr) X 1,000
Where: C/E = Program cost effectiveness in dollars per 1,000 gallons
Pyoos = Total present worth cost of program in 2004 dollars
Soo.y = Total 20-year water savings in MG

1.7 Program Implementation Options

As discussed in Section 1.5, rebate processing could be done by the utility (internally) or be out-
sourced. For reclaimed water system expansions, customers should be notified of the newly
available system. Utilities should network with other utilities that have implemented similar
programs to gain insight on program costs, savings and possible complications.

1.8 Evaluation of Customer Satisfaction and Program Effectiveness

Approximately one year after reclaimed has been provided or a rebate processed, the utility
should follow-up with the participating customer. The objective of the customer-satisfaction
evaluation is to gauge the participant’s satisfaction with the program. This could be accom-
plished by use of a questionnaire sent as a post card. Survey questions could include the cus-
tomer’s satisfaction with new source water, satisfaction with utility personnel and/or utility-
appointed contractors who processed the rebate and the customer’s perceived change in their wa-
ter bill. The questionnaire could also include information about new or ongoing programs and
relevant maintenance tips.

In addition to gauging the participating customer’s satisfaction with the program, an evaluation
of the actual cost-effectiveness of the program should be conducted. Potable water savings at-
tributed to the use of the new irrigation source can be estimated from pre- and post-program wa-
ter use as indicated on the participant’s water bill. A study of this nature would probably be best
suited for customers who used a separate irrigation meter for their previously potable irrigation
water.
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Chapter 2 Water-Efficient Landscape and
Irrigation Evaluations and
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Definition: Programming providing water-efficient landscape and irrigation evaluations with or
without rebates to the single-family and multi-family residential sectors and/or the non-
residential sector.

Categories: (1) Landscape and Irrigation Evaluations without Rebates
(2) Landscape and Irrigation Evaluations with Irrigation Rebates
(3) Landscape and Irrigation Evaluations with Irrigation and Landscape Rebates

Applicable sectors: Single-family residential, multi-family residential and non-residential.
Location of Use: Outdoor water use.

SWFWMD Consolidated WUP Conditions: 5B(6), 5B(7), 5B(10) and 5B(11).

BMP Life: 20 years.

Implementation Background: The objective of this BMP is to offer customers water-efficient
landscape and irrigation evaluations to save potable water used for irrigation through efficient
irrigation practices and the use of water-efficient landscape designs. Water savings attributed to
implementing the modifications identified in the evaluation report is intended to be an incentive
for the customer to make the recommended modifications. However, providing financial incen-
tives may increase the likelihood that recommendations are implemented.

21 Number of Applicable Accounts

The number of applicable accounts in each sector is the number of accounts with in-ground irri-
gation systems that use potable water for irrigation. To determine the number of applicable ac-
counts, multiply the total number of accounts that would use potable water for irrigation by the
percentage of accounts with in-ground irrigation systems that irrigate with potable water. A
stepwise procedure is provided below to generally identify the number of applicable accounts. A
utility may have more definitive data such as survey results, irrigation permits and/or the number
of irrigation meters to determine the numbers of in-ground irrigation systems that use potable
water.

e Step one- Identify Accounts that Use Potable Water for Irrigation Purposes (PIA)
These accounts are identified by subtracting the number of accounts that use non-potable wa-
ter to irrigate (non-potable accounts or NPA) from the total number of accounts (TA). The
NPA can be estimated from the number of accounts that receive reclaimed water. To include
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Chapter 2 Water-Efficient Landscape and Irrigation Evaluations and Rebates

the accounts that use irrigation wells in the NPA estimate, the address or parcel identification
number of potable accounts could be cross referenced with active well permits to estimate the
accounts that use irrigation wells. However, this BMP does not include an estimate of the
number of accounts that use irrigation wells. The term, NPA, within the context of this
BMP, includes only reclaimed water customers, as they are easily identifiable within each
utility’s billing system.

PIA =TA - NPA

Where: PIA = the number of accounts that would use potable water for irrigation
TA = the total number of accounts
NPA = the number of accounts that use non-potable water for irrigation.

Note that for the purposes of this BMP, NPA includes only the accounts
that have reclaimed water.

Step two- Determine the Number of Applicable Accounts

In order to determine the number of applicable accounts, the percentage of accounts with in-
ground systems that irrigate with potable water (P) is multiplied by the number of accounts
that would irrigate with potable water (PIA). The product is the number of accounts that irri-
gate with potable water and have in-ground irrigation systems

Number of applicable accounts = P x PIA

Where: P = the percentage of accounts that use potable water for irrigation and
have an in-ground irrigation system

The percentage of accounts with in-ground irrigation systems was estimated using the maximum

month method as shown in Appendices A through C. The percentages for each county and sec-
tor are provided in Table 2-1. These percentages should be verified or modified by each util-
ity as data permits. This is especially true for the MF and NR sectors.

Table 2-1 Percentages of Accounts that Irrigate with Potable Water and Have an In-ground System

P (%)
Member Government Single Family Multi-Family Non Residential
Hillsborough County 59% 74% 19%
City of Tampa 25% 100% 19%
Pinellas County 27% 40% 8%
City of St. Petersburg 13% 32% 8%
Pasco County 35% 35% 11%
City of New Port Richey 21% 26% 7%
TPA:40553R002 2-2 Tampa Bay Water
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Chapter 2 Water-Efficient Landscape and Irrigation Evaluations and Rebates

2.2  Interactions

There are no interactions between this BMP and other BMPs that would affect the number of ap-
plicable accounts. When a non-residential customer is offered a landscape and irrigation evalua-
tion (with or without rebates) in conjunction with an ICI Evaluation, the costs and savings attrib-
uted to landscape and irrigation evaluations and/or rebates must be reported under this BMP and
not the ICI BMP.

2.3 Water Savings Rates

The water savings rates are applied as savings per account for the three sectors and three catego-
ries. A 20% savings of current irrigation water use was applied to each sector as described in the
following sections. Rebates improve the likelihood that landscape/irrigation modifications indi-
cated in the evaluation report will be implemented and therefore secure the potential savings
identified. However, savings beyond 20%, as a result of rebates, cannot be identified at this
time.

2.3.1  Single Family Water Savings; All Categories

The results of three City of Tampa studies were averaged to estimate water savings for the sin-
gle-family (SF) sector. The three studies were: (1) a recent analysis of various homes throughout
the City of Tampa (referred to as “the recent Tampa study”), (2) a study of the Sunset Park
neighborhood and (3) a study of the Davis Island neighborhood. The studies compared pre- and
post-evaluation water use for homes with separate irrigation meters. For all three studies, the
customers received evaluations but rebates were not offered.

The recent Tampa study identified an average of 188 gallons per account per day (gpad), or 20%
savings as a result of water-efficient landscape and irrigation evaluations. This study included
96 SF homes with separate irrigation meters that received evaluations from 1998 through 2000.
The Sunset Park study included 149 households with separate irrigation meters (Ayres, 1995). In
that study, the resulting savings was 174 gpad, or 29%.

Control homes (homes with separate irrigation meters that did not receive an evaluation) were
not a part of the recent Tampa study or the Sunset Park study. However, a study of 136 Davis
Island homes with separate irrigation meters included 72 participant homes (homes that received
an evaluation) and 64 control homes (Ayres, 1996). The net savings for the Davis Island study
was 58 gpad, or 10% as shown in Table 2-2.
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Table 2-2 Results of Davis Island Study

Gallons per Account per Day (gpad)
Participant Control
Homes Homes
Pre-Evaluation Irrigation Water Use 570 506
Post-Evaluation Irrigation Water Use 354 348
Post-Evaluation Measured Savings 216 158
Net Measured Savings (Participant - Control Savings) 58
Net Percent Savings' 10%

Source: Table 4-7, (Ayres, 1996).
! Net Percent Savings = 58/570

The saving rates for the three City of Tampa studies are summarized in Table 2-3 and represent
actual savings as a result of irrigation evaluations without rebates. Based on these studies, an
average savings of 140 gpad and a percent savings of 20% are applied to all categories for SF
sector. However, potential savings identified by water-efficient landscape and irrigation evalua-
tions conducted in Hillsborough County and the City of Tampa is about 30% (Irrigation Stan-
dards Committee, 2001). The difference in potential and actual savings may be improved upon
if rebates are offered.

Table 2-3 Results from City of Tampa Studies

Measured Savings
Study gpad %
Recent Tampa Study 188 20
Sunset Park (Ayers, 1995) 174 29
Davis Island Net Savings (Ayers, 1996) 58 10
Average 140 20

gpad = gallons per account per day

2.3.2 Multi-Family Water Savings; All Categories

Water savings rates for the multi-family (MF) sector could not be directly estimated, as there was
no data available with respect to the gallons saved per account per day or the percent savings.
Therefore, the 20% savings identified for the SF sector is applied to the MF sector. The savings
rate is estimated by assuming that a MF account uses 5,002 gallons per irrigation event (HDR,
1997) and that an average of 52 applications per year is occurring. The savings rate is calculated
below; however, it is important to note that irrigation water use in the MF sector is highly vari-
able and therefore, efforts must be made to calculate a site-specific savings rate, as it would be a
better estimate.

Savings = 0.20 x (5,002 gallons/account per application) x (52 applications/yr) + (365 days/yr)
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= 143 gpad

The calculated savings of 143 gpad is significantly more conservative than the savings of 324
gpad cited in Table 2-2 for evaluations with rebates. Therefore, the more conservative savings
rate of 143 gpad will be applied to all categories for the MF sector.

2.3.3 Non-Residential Water Savings; All Categories

A San Diego study identified a minimum savings in the commercial sector of 20% as a result of
evaluations without rebates (Carney, 2003). A potential savings rate for the non-residential (NR)
sector can be estimated by assuming that a NR account uses 64,805 gallons per irrigation event
(HDR, 1997) and that an average of 52 applications per year is occurring. The potential savings
rate is calculated below; however, it is important to note that irrigation water use in the NR sec-
tor is highly variable and therefore, efforts must be made to calculate a site-specific savings rate,
as it would be a better estimate.

Savings = 0.20 x (64,805 gallons/account per application) x (52 applications/yr) + (365 days/yr)
1,846 gpad

The savings of 1,846 gpad is significantly higher than the savings of 978 gpad cited in Table 2-2
for evaluations with rebates. Therefore, the more conservative savings rate of 978 gpad will be
applied to all categories for the NR sector.

Benchmark data provided in the ICI BMP includes irrigation benchmarks for some market sec-
tors. These benchmarks can be used to estimate savings for the NR sector when the inches of
water applied per year is known or can be reasonably estimated.

Table 2-4 is a tabulation of costs and savings for irrigation/landscape evaluations and evaluations
with rebates cited by various sources. Table 2-4 is a summary of the assumed savings per ac-
count for each sector that is to be used for this BMP.
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Table 2-4 Water-Efficient Landscape and Irrigation Evaluation/Rebate Program Costs and Savings Cited by

Various References

Cost

Category Sector | ($/measure)

Savings
(gpmd)

Reference

140

Recent Tampa Study, 2003

SF $237*

58

Davis Island Study (Ayres, 1996)

Category 1:

174

Sunset Park Study (Ayres, 1995)

Water-Efficient

Landscape and Irri- $100

NR

gation Evaluations

X Large
without Rebates

Land-

scape $800

428

Table 5, Hillsborough County, 1996-2002
(Tampa Bay Water, 2002)

Apx. D-1, Hillsborough County, City of
Tampa, Pinellas County, City of St. Peters-
burg, Pasco County and City of New Port
Richey (Ayres, 2000)

$250

SF $655

Categories 2 and 3: $662

132

Table 7a, Hillsborough County, 1996-2002
(Tampa Bay Water, 2002)

Apx. D-1, Hillsborough County, City of
Tampa, Pinellas County, City of St. Peters-
burg, Pasco County and City of New Port
Richey (Ayres, 2000)

Table 7a, City of Tampa, 1996-2002
(Tampa Bay Water, 2002)

Water-Efficient
Landscape and Irri-
gation Evaluations

$662

with Landscape
and/or Irrigation
Rebates

MF
$655

324

Table 7b, City of Tampa, 1996-2002
(Tampa Bay Water, 2002)

Apx. D-1, Hillsborough County, City of
Tampa, Pinellas County, City of St. Peters-
burg, Pasco County and City of New Port
Richey (Ayres, 2000)

$1,500

NR
$655

978

Table 7c, Hillsborough County, 1996-2002
(Tampa Bay Water, 2002)

Apx. D-1, Hillsborough County, City of
Tampa, Pinellas County, City of St. Peters-
burg, Pasco County and City of New Port

Richey (Ayres, 2000)

SF = Single Family Residential; MF = Multi-Family Residential; NR = Non-Residential

gpmd = gallons per measure per day

Measure = account or evaluation for Category 1

Measure = account or evaluation with rebate(s) for Categories 1 and 2

*Includes only the cost of the contractor to perform the landscape and irrigation evaluations (outsourced

costs), does not include internal costs
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Table 2-5 Summary of BMP Water Savings Rates for Each Sector

Sector/Category Savings*
Single Family — All Categories 140 gpad
Multi-Family — All Categories 143 gpad 20%
Non-Residential — All Categories 978 gpad
* Savings are estimated for evaluations without rebates. Rebates would likely improve upon
the savings.

2.4  Public Awareness and Education

In order for a program to be successful, the qualifying candidates must be made aware of the
program’s existence. This could be accomplished by informing them through the use of post
cards, water-bill inserts, radio public service announcements, a television or billboard advertising
campaign, or by posting notices in home improvement and plumbing retail stores or on a utility’s
website. If a utility currently has a successful Landscape and Irrigation Evaluation/Rebate pro-
gram in place, program money may be better spent on providing evaluations and/or rebates
rather than on advertising. However, if a utility is implementing an Evaluation and/or Rebate
program for the first time, or is offering the program to a certain sector for the first time, some
form of advertising will be necessary.

The program may also include public education by identifying the benefits of saving water in the
advertising campaign. The MF and NR sectors may be recognized through media or by provid-
ing a poster or plaque to be displayed in a high-visibility area. Such recognition incentives serve
as education to others and could be the impetus for increased program participation. A poster
may include pre- and post-evaluation/rebate water use.

25 Program Costs

There are two types of program costs: (1) internal costs and (2) outsourced costs. Internal costs
include the cost of the utility’s staff time and materials needed for program implementation.
Outsourced costs would be the cost of a contractor or consultant. Program costs include labor,
materials, public awareness/education and the cost of rebates (for Categories 2 and 3). If the util-
ity chooses to outsource some of the program tasks, the relative costs associated with the out-
sourced tasks would be handled accordingly. If outsourcing is applied, the utility will typically
also incur some internal costs to cover administrative time for meeting with the consult-
ant/contractor and reviewing program implementation. The utility can use Table 2-4 as a guide
to estimate the total cost per account.

2.6 Program Cost Effectiveness

The cost effectiveness of the program is the total present worth of the cost of the program di-
vided by the volume of water saved. Calculations for costs and savings and for cost effective-
ness are provided below.
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2.6.1 Calculating the Present Worth of Program Costs

The present worth of the total program cost is calculated by summing all costs associated with
the number of measures applied during the proposed 5-year program duration. A measure is
equivalent to an evaluation for category 1 and equivalent to an evaluation with a rebate(s) for
categories 2 and 3. The interest rate used for the present worth analysis is 7%. The present
worth costs for a program beginning in year 2004 is calculated as follows.

Paos = (Maooa x Ca004)
+ (M2005 X C2004) X (1 + i)_l
+ (M2006 X C2004) X (1 + l')_2
+ (M2007 X C2004) X (1 + i)-s
+ (Mao0s X Cago4) x (1 + i)™

Where: P4 = Total present worth cost of program in 2004 dollars
Msopes = Number of measures in 2004
Co004 = Cost per measure in 2004
i = Interest rate

2.6.2 Calculating the Total Water Savings

To determine total water savings over twenty years, it is assumed that the cumulative number of
measures in the final year of the 5-year program duration would continue to save water on an
annual basis for an additional 20 years. However, the water savings are calculated by this BMP
over a 20-year horizon; therefore, the savings in the fifth year are multiplied by 16 years. The
water saved over a 20-year period is calculated as follows.

S20yr = [S2004+ S2005 T S2006 T S2007 + (S2008 x 16 years)] x 365
Where: Sy, = Total 20-year water savings in million gallons (MG)
So04 = Water savings in 2004 in million gallons per day (MGD)

2.6.3 Calculating the Cost Effectiveness
Program cost effectiveness is defined as the cost per 1,000 gallons of water saved for implement-
ing a BMP. It is calculated as follows.

C/E = (P2004 - Sz()_yr) X 1,000
Where: C/E = Program cost effectiveness in dollars per 1,000 gallons
Pyoos = Total present worth cost of program in 2004 dollars
Soo.yr = Total 20-year water savings in MG
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2.7 Program Implementation Options

Utilities should network with other utilities that have implemented similar programs to gain in-
sight on program costs, savings and possible complications. As discussed in Section 2.5, evalua-
tions and/or rebate processing could be done by the utility (internally) or be outsourced. If a util-
ity chooses to perform the evaluations using in-house staff, they may take advantage of irrigation
evaluation training programs provided by the Florida Irrigation Society and the Irrigation Asso-
ciation. An outsourcing option for the non-residential sector is to use or recommend a water-
based performance contractor. Performance contracting is an innovative financing technique that
uses cost savings from reduced utility (water and sewer) consumption to repay the cost of install-
ing water conservation measures. Normally offered by water service companies (WASCOs), this
technique allows for the development of a water-savings program without significant up-front
capital expenses on the part of the user. Instead, the cost of water-efficiency improvements are
borne by either the WASCO or a third party lender who recoups cost and shares water savings
profits with the user.

There is a need for more pre- and post-evaluation data from the member governments. Utilities
should make efforts to determine savings attributed to evaluations with and without rebates.

2.8 Evaluation of Customer Satisfaction and Program Effectiveness

Approximately one year after an evaluation has been conducted and/or a rebate processed, the
utility should follow-up with the participating customer. The objective of the customer-
satisfaction evaluation is to determine the implementation rate of recommended modifications
and to gauge the participant’s satisfaction with the program. This could be accomplished by use
of a questionnaire sent as a post card. Survey questions could include the extent to which modi-
fications were implemented, the customer’s satisfaction with new equipment, satisfaction with
utility personnel and/or utility-appointed contractors who performed the evaluation and/or proc-
essed the rebate and the customer’s perceived change in their water bill. The questionnaire could
also include information about new or ongoing programs and relevant maintenance tips.

In addition to gauging the participating customer’s satisfaction with the program, an evaluation
of the actual cost-effectiveness of the program should be conducted. Water savings attributed to
irrigation evaluations/rebates can be estimated from pre- and post-evaluation/rebate water use as
indicated on the participant’s water bill. A study of this nature would probably be best suited for
customers with a separate irrigation meter.
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Chapter 3 High Efficiency Clothes

Washer Rebates
(modified July 2004, Tampa Bay Water)

Definition: Programming providing rebates to the single-family and multi-family residential
sectors and/or to the non-residential sector for high-efficiency clothes washers.

Categories: None.

Applicable sectors: Single-family residential, multi-family residential and non-residential. The
residential sectors consist of the single-family (SF) and multi-family (MF) sectors. The multi-
family sector consists of two sub-sectors: multi-family with an in-unit washing machine (MF;,)
and multi-family with a common laundry area (MFcm). The non-residential (NR) sector for this
BMP applies to coin laundries only. The clothes washers used by the SF sector and the MF;,
sub-sector typically operate with the same volume of water per load on the average. Likewise,
the clothes washers used by the MF¢om, sub-sector and the NR sector are comparable.

Location of Use: Indoor water use.
SWFWMD Consolidated WUP Conditions: 5B(4) and 5B(11).
BMP Life: 20 years.

Implementation Background: The objective of this BMP is to encourage customers, through
rebate incentives, to replace their high water-use clothes washers with high-efficiency clothes
washers, which reduce the volume of clothes-washing water to about 20 gallons per load (gpl)
and 25 gpl for efficient commercial and residential washers, respectively. This results in sig-
nificant water savings over older, less efficient clothes washers, which use approximately 30 gpl
(commercial) to 40 gpl (residential).

3.1 Number of Applicable Accounts

The number of applicable accounts in the single-family sector is the total number of single-
family accounts minus the number of single-family accounts that have already received a clothes
washer rebate. The number of applicable non-residential accounts is the number of commercial
coin-operated (coin-op) facilities minus the number of coin-op facilities that have already re-
ceived the maximum number of rebates allowed per facility.

A multi-family account, in the context of this BMP, is defined as the number of units in an ac-
count (normally an apartment or condominium complex) affected by the water savings potential
of the BMP. Since the estimated savings rates for the MF;, and MF¢., sub-sectors are different
(see Section 3.3), a utility may choose to offer rebates to only one of the MF sub-sectors. There-



fore, the number of applicable accounts (or units available to save water) for the MF;, and MFonm,
sub-sectors are calculated separately herein.

If you do not have data available within your utility to quantify number of applicable accounts in
each subsector, there is a method to estimate percentage of multi-family accounts with in-unit
washers and the percentage of accounts with common-area laundry rooms. According to the
Multifamily Laundry Association (MLA), 26% of all units nationwide have in-unit washers
(Multihousing Laundry Association, 2003). The MLA also reported that 62% of apartments
have access to a common-area laundry room (Ayres, 1998). It is assumed that the remaining
12% of units do not have in-unit washers or access to common laundry areas. Assuming the per-
centages of MF;, and MF,m, units represents the percentages of MF;, and MF¢, accounts, the
number of applicable accounts in these sub-sectors is calculated as follows:

Number of applicable MF;, accounts (0.26 x number of MF accounts)

number of MF;, accounts that previously
received the maximum number of rebates
allowed per MF account

Number of applicable MF, accounts (0.62 x number of MF accounts)

number of MF.,maccounts that previously
received the maximum number of rebates
allowed per MF account

3.2 Interactions

There are no interactions with this BMP and other BMPs that would affect the number of appli-
cable accounts. Although a non-residential customer may be offered a clothes washer rebate(s)
subsequent to a water-use evaluation (via the IClI BMP), the costs and savings must be reported
under the ICI BMP and not this BMP.

3.3 Water Savings Rates

The water savings rates are applied as savings per account for the SF sector and as a savings per
unit (a subdivision of an account) for the MF sector. Since a SF home would typically have only
one washer, savings in gallons per day (gpd) per account (gpad) is the same as savings per re-
bated washer (gprd). Likewise, for the MF;, sub-sector, the savings in gallons per day per unit
(gpud) is the same as the savings per rebate (gprd). The MF¢m savings is in gallons per day per
unit but the cost for common area washers are spread across the number of units with a cost per
unit affected by rebate. For the NR sector, the savings are calculated per rebated washer and per
account.
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1.0.0 Water Savings for the SF Sector and the MF Sub-sector with In-unit Washers

In a recent end-use study conducted for Pinellas County Utilities (PCU), it was determined that
washers (96% were older top-load washers) used an average of 40.2 gpl (Mayer et. al., 2003).
This water-use rating compares well with the residential ratings of 40.9 gpl, 41.5 gpl and 43.5
gpl as cited in (Mayer et. al., 1999), (Tomlinson and Rizy, 1998) and (NRC, 2002), respectively.
The PCU study included 100 SF homes and 22 MF;, units. Water use was determined to be 42.0
gpad for the SF homes and 27.9 gpud for the MF;, units. Based on the water-use rates of the
washers and the measured water use, the loads per day (Ipd) are computed as follows:

SF loads per day = 42.0 gpad + 40.2 gpl = 1.04 Ipd per account
MFi, loads per day = 27.9 gpud + 40.2 gpl = 0.69 Ipd per unit

The MFi, loads per day of 0.69 compares well with a recent study conducted by National Re-
search Center, Inc. (NRC, 2002). In the NRC study, water use for units using in-apartment
washers was compared to water use per unit for similar apartment complexes with common-area
laundries. The study identified that MF households with an in-unit clothes washer averaged 0.75
Ipd per unit compared to 0.31 Ipd per unit for MF households that use a common laundry area.

Potential savings per machine is assumed to be 15.7 gpl based on a study conducted in Bern
Kansas (Tomlinson and Rizy, 1998). For this study, 103 residential washers were replaced, and
as a result, the clothes washer water consumption fell from 41.5 to 25.8 gpl (a difference of 15.7
gpl). Using the potential water savings from this study and the loads per day previously calcu-
lated, the savings per account (or unit) are computed for the SF sector and the MF;, sub-sector as
follows:

SF Savings = 1.04 Ipd per account x 15.7 gpl = 16.3 gpad (or gprd)

MFi, Savings = 0.69 Ipd per unit x 15.7 gpl = 10.8 gpud (or gprd)

2.0.0 Water Savings for the MF Sub-sector with Common Laundry Areas

For the MF¢,m sub-sector, pre-rebate water use is based on 0.31 Ipd per unit and 32 gpl for a con-
ventional commercial washer (NRC, 2002). The machines in common-laundry areas for the
NRC study were vertical-axis (v-axis) washers only. A study that compared conventional hori-
zontal-axis (h-axis) washers to efficient h-axis washers found that older h-axis washers use 32
gpl compared to efficient h-axis washers which use approximately 20 gpl (Schuldt, et. al., 2003).
The savings potential between a conventional (v- or h-axis) and an efficient commercial washer
is therefore 12 gpl. The savings per unit is calculated as:

MFcom Savings = 0.31 Ipd per unit x 12 gpl = 3.7 gpud

The major difference in this program is disaggregating the rebate cost occurring in the
common area to each unit saving water as a result of the rebate. In this case, a series of rebates
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will be provided for all the washers in the common area(s) and a cost will be determined. That
cost will be equally distributed against each unit that potentially saves water. The output will
allow the user to determine the cost per unit affected by the rebate. (Example: 1 Multi-family
account/complex, 100 units, and two common area laundry facilities with a total of 10 washers.
A 100 dollar rebate is provided to replace all 10 washers in the two common area laundry facili-
ties. Cost $1000. Cost/unit affected by rebate- $1000 /100 = $10/unit.)

3.3.3 Water Savings for the NR Sector

Research conducted by the Coin Laundry Association showed that the coin laundries in the
Southern part of the U.S. averaged 19 v-axis and 13 h-axis washers (total of 32 washers) per es-
tablishment (Ayres, 1998). National surveys conducted by the Coin Laundry Association indi-
cate that the loads per day per washing machine generally range from 3 to 8 (Ayres, 1998). Us-
ing an estimate of 4 loads per day per machine and a savings rate of 12 gpl for both h-axis and v-
axis washers (see Section 3.3.2) the water savings per washer is calculated as follows:

NR Savings per Washer = 4 Ipd per washer x 12 gpl = 48 gpd per washer

Using an average of 32 conventional washers per establishment (or account), the savings per ac-
count is calculated as follows:

NR Savings per Account = 48 gpd per washer x 32 washers = 1,536 gpad

3.4 Public Awareness and Education

In order for a rebate program to be successful, the qualifying candidates must be made aware of
the program’s existence. This could be accomplished by informing them through the use of post
cards, water-bill inserts, radio public service announcements, a television or billboard advertising
campaign, or by posting notices in home improvement and plumbing retail stores or on a utility’s
website. If a utility currently has a well-known clothes washer rebate program in place, program
money may be better spent on providing rebates rather than on advertising. However, if a utility
is implementing a clothes washer rebate program for the first time, or is offering the rebate to a
certain sector or sub-sector for the first time, some form of advertising will be necessary.

The program may also include public education by identifying the benefits of saving water in the
advertising campaign. Multi-family complexes and non-residential facilities may be recognized
through media or by providing a poster or plaque to be displayed in a high-visibility area. A
poster may include pre- and post-program water use. Such recognition would serve as education
to property owners and facility managers and could be the impetus for increased program par-
ticipation.
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3.5 Program Costs

There are two types of program costs: (1) internal costs and (2) outsourced costs. Internal costs
include the cost of the utility’s staff time and materials needed for program implementation.
Outsourced costs would be the cost of a contractor or consultant. Program costs include labor,
materials, public awareness/education and the cost of rebates. If the utility chooses to outsource
some of the program tasks, the relative costs associated with the outsourced tasks would be han-
dled accordingly. If outsourcing is applied, the utility will typically also incur some internal
costs to cover administrative time for meeting with the consultant/contractor and reviewing pro-
gram implementation. Rebates offered by other utilities across the country range from $50 to
$450 per washer. For information on entering into rebate partnerships with power utilities and
manufacturers see Section 3.7.4

3.6 Program Cost Effectiveness

The cost effectiveness of the program is the total present worth of the cost of the program di-
vided by the volume of water saved. Calculations for costs and savings and for cost effective-
ness are provided below.

3.6.1 Calculating the Present Worth of Program Costs

The present worth of the total program cost is calculated by summing all costs associated with
the number of rebates issued during the proposed 5-year program duration. The interest rate
used for the present worth analysis is 7%. The present worth costs for a program beginning in
year 2004 is calculated as follows.

Paooa = (M20os x Coo04)
+ (M2005 X C2004) X (1 + I)1
+ (Mzoog X C2004) X (l + I)2
+ (M2007 X C2004) X (1 + i)_3
+ (Maoos x Caooa) x (L + i)™

Where: P20o4
M2o04

C2004
i

Total present worth cost of program in 2004 dollars
Number of measures (or rebates issued) in 2004
Cost per rebate in 2004

Interest rate

3.6.2 Calculating the Total Water Savings

To determine total water savings over twenty years, it is assumed that the cumulative number of
rebates issued in the final year of the 5-year program duration would continue to save water on
an annual basis for an additional 20 years. (Remember, savings for MF., will be calculated-
from each units savings.) However, the water savings are calculated by this BMP over a 20-year

Page 50f 9



horizon; therefore, the savings in the fifth year are multiplied by 16 years. The water saved over
a 20-year period is calculated as follows.

So0.yr = [S2004 + S2005+ S2006 + S2007 + (S2008 x 16 years)] x 365

Where:  Saoyr
S2004

Total 20-year water savings in million gallons (MG)
Water savings in 2004 in million gallons per day (MGD)
(S2004 should be reflected in Syp05 and up through 2008, etc.)

1.0.0 Calculating the Cost Effectiveness
Program cost effectiveness is defined as the cost per 1,000 gallons of water saved for implement-
ing a BMP. It is calculated as follows.

CIE = (P2004 -+ SZO-yr) X 1,000
Where: C/E = Program cost effectiveness in dollars per 1,000 gallons
Pooos = Total present worth cost of program in 2004 dollars
Sooyr = Total 20-year water savings in MG

2.0 Program Implementation Options

Utilities should network with other utilities that have implemented similar programs to gain in-
sight on program costs, savings and possible complications. When considering SF rebates, a de-
termination of relocation potential should be quantified. Utilities may focus on providing rebates
to the NR and/or MF;, sectors, as the savings are greater than for the NR and MF¢q, sectors.
Other implementation considerations are discussed in the following sections.

3.7.1 In-house Versus Out-sourcing

As discussed in Section 3.5, rebate processing could be done by the utility (internally) or be out-
sourced. For the non-residential sector, another option is to use or recommend water-based per-
formance contractors. Performance contracting is an innovative financing technique that uses
cost savings from reduced utility (water and sewer) consumption to repay the cost of installing
water conservation measures. Normally offered by water service companies (WASCOs), this
technique allows for the development of a water-savings program without significant up-front
capital expenses on the part of the user. Instead, the cost of water-efficiency improvements are
borne by either the WASCO or a third party lender who recoups cost and shares water savings
profits with the user.

3.7.2 Implementation Data Collection
During the implementation of a clothes-washer rebate program for the NR sector or the MF¢om
sub-sector, the make and model of all washers per account should be recorded at the time of
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washer inspection to track the number of washers qualifying for future rebates. Also, if the re-
placement percentage of the washers is known, the savings per washer can be calculated.

3.7.3 Approved Washer Selection

The utility may choose to rebate all ENERGY STAR qualifying washers because ENERGY
STAR washers generally use 35-50% less water and 50% less energy per load than new non-
qualifying models. Or a utility may compose an approved list of ENERGY STAR washers that
are eligible for rebate, focusing on the most water-efficient models and including models with
additional manufacturers’ rebates (see Section 3.7.4).

3.7.4 Partnerships

Utilities should consider proposing a cost-share program with local power utilities in their ser-
vice area as high-efficiency clothes washers also save energy. Energy savings are attributed to
efficient use of hot water, better moisture removal (resulting in less drying time) and increased
energy-efficiency compared to non-energy conserving machines. Also, several manufacturers
across the country partner with water and energy utilities to offer customers an additional rebate
up to $50 per machine.

An example of a clothes-washer rebate co-operative funding relationship is Puget Sound Energy
in Washington State. The utility provides a $50 rebate to its customers and the customer can re-
ceive two additional rebates. Puget Sound Energy has eight partnering manufacturers that offer
$50 rebates and seven partnering water utilities that offer rebates from $50 to $100.

At a minimum, utilities interested in a clothes-washer rebate program should become an
ENERGY STAR Partner. ENERGY STAR claims that by using ENERGY STAR tools and
strategies, “organizations can reduce program costs and implementation timelines while increas-
ing the efficacy of their programs” (www.energystar.gov). Currently, there are 325 Utilities (in-
cluding water utilities), States and Regional Energy-Efficiency Groups that are ENERGY STAR
Partners.

3.8 Evaluation of Customer Satisfaction and Program Effectiveness

Approximately one year after a rebate is processed, the utility should follow-up with the partici-
pating customer or customer group. The objective of the customer-satisfaction evaluation is to
gauge the participant’s satisfaction with the program. This could be accomplished by use of a
questionnaire sent as a post card. Survey questions could include the customer’s satisfaction
with new equipment, satisfaction with utility personnel and/or utility-appointed contractors who
processed the rebate and the customer’s perceived change in their water bill. The questionnaire
could also include information about new or ongoing programs and relevant maintenance tips.

In addition to gauging the participating customer’s satisfaction with the program, an evaluation
of the actual cost-effectiveness of the program should be conducted. Water savings attributed to
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rebates can be estimated from pre- and post-rebate water use as indicated on the participant’s wa-
ter bill.

Page 8 of 9



References

1. Ayres Associates, 1998. AQUATrak Demand Management Program, prepared for
Tampa Bay Water, Exhibit A-6, September 1998.

2. Mayer, Peter W., et al., 1999. Residential End Uses of Water. American Water Works
Association Research Foundation.

3. Mayer, Peter W., et al., 2003. Conservation Opportunities — A Florida Community Takes
Stock. Proceedings of the American Water Works Association Annual Conference, Ana-
heim, CA.

4. Multihousing Laundry Association, 2003. The Water Saving Benefits of Common Area
Laundry Rooms: An MLA White Paper Prepared for Municipalities and Utility Water
Professionals, Figure 4, http://www.laundrywise.com/GetTheFacts.html, June 2003.

5. National Research Center, Inc., 2002. A National Study of Water & Energy Consump-
tion in Multifamily Housing: In-Apartment Washers vs. Common Area Laundry Rooms,
November, 2002.

6. Schuldt, et. al., 2003. Evaluating Seattle’s Water Smart Technology Conservation Pro-
gram, Proceedings of the American Water Works Association Annual Conference, Ana-
heim, CA.

7. Tomlinson, J.J. and D.T. Rizy, 1998. Bern Clothes Washer Study, Energy Division of
Oakridge National Laboratory for U.S. Department of Energy.

Page 9 of 9



Chapter 4 Ultra Low Flush (ULF) Toilet
and High Efficiency Toilet (HET)
Rebates (modified January 2010,
Tampa Bay Water

Definition: Programming providing ULF toilet and HET rebates or incentives to the single-
family and multi-family residential sectors and/or the non-residential sector.

Categories: None.

Applicable sectors: Single-family residential, multi-family residential and non-residential.
Location of Use: Indoor water use.

SWFWMD Consolidated WUP Conditions: 5B(1), 5B(2) and 5B(11).

BMP Life: 20 years.

Implementation Background: The objective of this BMP is to encourage customers, through
rebates or incentives, to replace high water-use toilets with ULF toilets or HETS, which reduce
the volume of toilet-flush water to 1.6 gallons per flush (gpf) and 1.28 gpf, respectively. This
results in significant water savings over older, less efficient toilets, which use from 3.5 to 7.0
gpf, depending on the age of the toilet.

The U.S. Energy Policy Act of 1992 (EPACT) became effective on January 1, 1994, and re-
quired manufacturers to produce water-conserving plumbing fixtures (i.e., ULF toilets and urin-
als, low-flow showerheads, and low-flow faucets and aerators). Since all toilets installed or re-
placed after 1995 conform to these guidelines, this BMP is applicable to all accounts existing or
constructed before 1995.

Ultra Low Flush Toilets

4.1 Number of Applicable Accounts

The number of applicable accounts in the single-family sector is the total number of pre-1995
single-family accounts minus the number of pre-1995 single-family accounts that have already
received the maximum number of toilet rebates. The same calculation is used for multi-family
units and non-residential accounts. There is a caveat when using the term “account” in the non-
residential sector. A non-residential facility may have several accounts. In the context of this
BMP, account is synonymous with facility or site.

TPA:40553R004 4-1 Tampa Bay Water
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Chapter 4 Ultra Low Flush (ULF) Toilet and High Efficiency Toilet (HET) Rebates

It should be noted that since the savings are greater for pre-1980 toilets, a utility might elect to
target pre-1980 accounts for toilet replacement. The savings rates based on the age of the toilet
are discussed in Section 4.3.1.

4.2 Interactions

There are no interactions between this BMP and other BMPs that would affect the number of ap-
plicable accounts. Although a non-residential customer may be offered ULF toilet rebates sub-
sequent to a water-use evaluation (via the ICI BMP), the costs and savings must be reported un-
der the ICI BMP and not this BMP.

4.3 Water Savings Rates

The water savings rates are applied as savings per account for the single-family residential and
non-residential sectors and as savings per unit for the multi-family residential sector. The avail-
able data, from which savings are estimated, does not include the total number of toilets per
household. Consequently, the toilet replacement percentage for households is not available. It is
recommended that future toilet rebate programs account for the number of ULF and non-ULF
toilets per household at the time of toilet rebate inspection.

4.3.1 Residential Water Savings

For single-family and multi-family sectors, water savings per account and per unit, respectively,
are calculated by multiplying persons per household by water saved per person per day. The wa-
ter saved from replacing all older toilets within a household with ULF toilets is 10.5 gallons per
person (or capita) per day, Table 5.20 (Mayer, 1999). The persons per household (pph) for each
of the three member-government counties were obtained from the U.S. Census Bureau, 2000.
County pph figures were calculated by dividing the number of people living in single-family
homes by the number of single-family homes. The same calculation was used to find pph for the
multi-family sector. Table 4-1 is a pph listing by county and sector. Since the county data sets
include incorporated and unincorporated areas, the pph value is assumed to be the same for cities
located within those counties. For example, since the data shows that the overall pph for single-
family homes in Hillsborough County is 2.7, it is assumed that there are also 2.7 pph in single-
family homes in the City of Tampa. Therefore, the estimated savings per single-family house-
hold (or account) in Tampa is 2.7 x 10.5 or 28.4 gallons per account per day (gpad) as shown in
Table 4-2.

Table 4-1 Persons per Household (pph)

Sector Hillsborough County Pasco County Pinellas County
Single-Family Residential 2.7 2.4 2.5
[Multi-Family Residential 2.1 2.0 1.7

Source: U.S. Census Bureau, 2000
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Chapter 4 Ultra Low Flush (ULF) Toilet and High Efficiency Toilet (HET) Rebates

Table 4-2 Savings Due to Replacing Non-ULF Toilets with ULF Toilets*

Hillsborough
Sector County Pasco County |Pinellas County| Average
Single-Family Residential (gpad) 28.4 25.2 26.3 26.6
Multi-Family Residential (gpud) 22.1 21.0 17.9 20.3

gpad = gallons per account per day
gpud = gallons per unit per day

*The savings rate of 10.5 gpcd is based on Table 5.20 (Mayer, 1999), and the assumption that the pph for Tam-
pa, St. Petersburg and New Port Richey are the same as Hillsborough, Pasco and Pinellas Counties, respec-

tively.

Savings due to replacing non-ULF toilets with ULF toilets of varying water consumption is pro-
vided in Table 4-3. Since replacing older toilets yields a higher savings rate, a utility may decide
to target pre-1980 accounts. A list of costs and savings for various ULF rebate programs is pro-
vided in Table 4-4. Savings in Table 4-2 are per account and costs and savings in Table 4-4 are
per ULF toilet replaced. To compare Table 4-2 and Table 4-4 savings, the utility must divide
Table 4-2 savings by an assumed number of toilets per account.

Table 4-3 Residential Savings Due to Replacing Non-ULF Toilets with ULF Toilets

Old Toilet Rating (gpf) Age of Toilet Savings (gpcd)
3.5 1980 - 1994 8
55-7.0 Pre-1980 16 - 22
Source: (Vickers, 1990)
gpcd = gallons per capita per day
TPA:40553R004 4-3 Tampa Bay Water
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Table 4-4 ULF Toilet Rebate Program Costs and Savings Cited by Various References

Costs’ Savings
Sector ($/measure) | (gpmd) Reference
24 Apx. D-1, Hillsborough County and City of Tampa

(Ayres, 2000)
Apx. D-1, Pinellas County and City of St. Petersburg

$165 22 | Ayres, 2000)
23 Apx. D-1, Pasco County and City of New Port Richey
(Ayres, 2000)
$148 34 Table 9a, Hillsborough County, 1996-2002
(Tampa Bay Water, 2002)
Table 9a, Pinellas County, 1996-2002
SF $100 33 (Tampa Bay Water, 2002)
$100 34 Table 9a, City of St. Petersburg, 1996-2002
(Tampa Bay Water, 2002)
$98 34 Table 9a, City of Tampa, 1996-2002
(Tampa Bay Water, 2002)
$115 29°  |(Ayres, 1994)
$165 32-34 |Apx. A-8 (Ayres, 1998)
$126 43 (Selsky, 2002)
SE Low-income $203 29 - 34 City of St._ Peter_sb_u_rg, Water Resources Department, Water
Conservation Division, 2003
38 Apx. D-1, Hillsborough County and City of Tampa
(Ayres, 2000)
Apx. D-1, Pinellas County and City of St. Petersburg
$165 3 (Ayres, 2000)
36 Apx. D-1, Pasco County and City of New Port Richey
(Ayres, 2000)
$148 43 Table 9b, Hillshorough County, 1996-2002

(Tampa Bay Water, 2002)

$100 40 Table 9b, Pinellas County, 1996-2002

MF (Tampa Bay Water, 2002)

Table 9b, City of St. Petersburg, 1996-2002

$90 40 (Tampa Bay Water, 2002)
Table 9b, City of Tampa, 1996-2002 (Tampa Bay Water,
$98 42 2002)
City of St. Petersburg, Water Resources Department, Water
$143 35-40 | oonservation Division, 2003
$165 39-42 |Apx. A-8 (Ayres, 1998)
$126 46 (Selsky, 2002)
TPA:40553R004 4-4 Tampa Bay Water
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Table 4-4 ULF Toilet Rebate Program Costs and Savings Cited by Various References, Continued

Cost! Savings
Sector | ($/measure) | (gpmd) Reference
Apx. D-1, Hillsborough County, City of Tampa, Pinellas Coun-
$165 ty, City of St. Petersburg, Pasco County and City of New Port

Richey (Ayres, 2000)

Table 9c, Hillsborough County, 1996-2002
(Tampa Bay Water, 2002)

NR $98 26 Table 9c, City of Tampa, 1996-2002 (Tampa Bay Water, 2002)
Table 9c, Pinellas County, 1996-2002

$148

$100 (Tampa Bay Water, 2002)

$125 Table 9c, City of St. Petersburg, 1996-2002
(Tampa Bay Water, 2002)

$126 (Selsky, 2002)

SF = Single-Family Residential; MF = Multi-Family Residential; NR = Non-Residential
gpmd = gallons per measure (or toilet) per day
Measure = toilet rebated

! The cost per measure cited in the publications, (Ayres, 1994), (Ayres, 1998) and (Ayres, 2000) includes
equipment, research and development and training. The cost per measure cited by the publication, (Tampa
Bay Water, 2002), appears to include the rebate amount only and not administrative or other costs. This
assumption is based on the typical toilet rebate provided to a customer being $100. It is unclear if the cost
cited by (Selsky, 2002) includes any costs other than the cost of the rebate. The cost cited by City of St. Pe-
tersburg, Water Resources Department, Water Conservation Division (2003), includes labor (con-
tracted plumber), materials (toilet) and program administration (contractor) for the installation of one
toilet (cost increases for additional toilets per location) for the SF low-income sector and it includes
the cost of the rebate and program administration for the MF sector; the cost does not include market-
ing and promotion or any other internal costs for either sectors.

2 Includes savings realized by replacing 118 low-flow showerheads during a 700-toilet replacement program.
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4.3.2 Non-Residential Water Savings

Specific non-residential water savings data indicates that non-residential ULF toilet rebate pro-
grams may save from 16 to 57 gpd per toilet replaced (Hagler Bailly Services, Inc., 1997). Table
4-5 provides water savings by type of market segment from this study. Costs and savings per
ULF toilet installed for various other toilet-rebate programs are provided in Table 4-4.

Table 4-5 Estimated Savings per ULF Toilet Installed by Market Segment

Estimated Savings 90% Confidence
Market Segment (gpd/ULF toilet) Interval (gpd)
Wholesale 57 19-94
Food Store 48 37-59
Restaurant 47 36-58
Retail 37 33-42
Automotive 36 22-50
Religious 28 20-37
Manufacturing 23 15-32
Health Care 21 13-28
Office 20 17-23
Hotel/Motel 16 11-20

Source: Table 2-12 (Hagler Bailly Services, Inc., 1997).

A study that evaluated the City of Petaluma’s ICI Toilet Replacement Program (in California)
identified 855 potential sites with 3,649 non-ULF toilets (Nelson, 1997). From this study, the
average number of non-ULF toilets per site was 4.3. Savings applied to ICI customers that parti-
cipated in the Petaluma study were based on those reported in the study completed by Hagler
Bailly. The weighted mean savings by ICI customers who participated in the Petaluma study
was reported to be 25.6 gpd/ULF toilet installed. Therefore the savings in gpd/account (gpad)
for each market sector can be estimated by multiplying the savings by 4.3. Using this calculation
Table 4-6 was generated to provide savings in gpd/account per market sector.
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Table 4-6 Estimated Savings per Account by Market Segment

Estimated Savings®
Market Segment (gpad)
Wholesale 245
Food Store 206
Restaurant 202
Retail 159
Automotive 155
Religious 120
Manufacturing 99
Health Care 90
Office 86
Hotel/Motel 69

! Based on Table 4-5 savings and 4.3 toilets per account.

Note: A facility may have more than one account. Account in this context
means facility or site.

4.4 Public Awareness and Education

In order for a rebate program to be successful, the qualifying candidates must be made aware of
the program’s existence. This could be accomplished by informing them through the use of post
cards, water-bill inserts, radio public service announcements, a television or billboard advertising
campaign, or by posting notices in home improvement and plumbing retail stores or on a utility’s
website. If a utility currently has a successful ULF toilet rebate program in place, program mon-
ey may be better spent on providing rebates rather than on advertising. However, if a utility is
implementing a ULF toilet rebate program for the first time, or is offering the rebate to a certain
sector for the first time, some form of advertising will be necessary.

The program may also include public education by identifying the benefits of saving water in the
advertising campaign. Non-residential facilities may be recognized through media or by provid-
ing a poster or plaque to be displayed in a high-visibility area. A poster may include pre and post
toilet replacement water use. Such recognition would serve as education to other facilities and
could be the impetus for increased program participation.

4.5 Program Costs

There are two types of program costs: (1) internal costs and (2) outsourced costs. Internal costs
include the cost of the utility’s staff time and materials needed for program implementation.
Outsourced costs would be the cost of a contractor or consultant. Program costs include labor,
materials, public awareness/education and the cost of the rebates. If the utility chooses to out-
source some of the program tasks, the relative costs associated with the outsourced tasks would
be handled accordingly. If outsourcing is applied, the utility will typically also incur some in-
ternal costs to cover administrative time for meeting with the consultant/contractor and review-
ing program implementation. The utility can use Table 4-4 as a guide to estimate the total cost
per toilet. However, since the cost will be reported as a cost per account, the utility will need to
estimate the number of toilets per account.
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4.6 Program Cost Effectiveness

The cost effectiveness of the program is the total present worth of the cost of the program di-
vided by the volume of water saved. Calculations for costs and savings and for cost effective-
ness are provided below.

4.6.1 Calculating the Present Worth of Program Costs

The present worth of the total program cost is calculated by summing all costs associated with
the number of rebates issued during the proposed 5-year program duration. The interest rate
used for the present worth analysis is 7%. The present worth cost for a program beginning in
year 2004 is calculated as follows.

Paoos = (Maoos x Cao04)
+ (M2 x Caooa) x (1 + i)™
+ (MZOOG X C2004) X (1 + I)2
+ (M2007 X C2004) X (1 + I)3
+ (Mzoog X C2004) X (1 + i)_4

Where:  Pagos4 = Total present worth cost of program in 2004 dollars
Mayges = Number of measures (or rebates issued) in 2004
C2004 = Cost per rebate in 2004

1 Interest rate

4.6.2 Calculating the Total Water Savings

To determine total water savings over twenty years, it is assumed that the cumulative number of
rebates issued in the final year of the 5-year program duration would continue to save water on
an annual basis for an additional 20 years. However, the water savings are calculated by this
BMP over a 20-year horizon; therefore, the savings in the fifth year are multiplied by 16 years.
The water saved over a 20-year period is calculated as follows.

S20r = [S2004+ S2005 + S2006 + S2007 + (S2008 X 16 years)] x 365

Where:  Spo.yr
S2004

Total 20-year water savings in million gallons (MG)
Water savings in 2004 in million gallons per day (MGD)

4.6.3 Calculating the Cost Effectiveness
Program cost effectiveness is defined as the cost per 1,000 gallons of water saved for implement-
ing a BMP. It is calculated as follows.

CIE = (P2004 - SZO—yr) X 1,000
Where: C/E = Program cost effectiveness in dollars per 1,000 gallons
TPA:40553R004 4-8 Tampa Bay Water
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P2004 Total present worth cost of program in 2004 dollars
Sa.yr = Total 20-year water savings in MG

4.7 Program Implementation Options

Utilities should network with other utilities that have implemented similar programs to gain in-
sight on program costs, savings and possible complications. As discussed in Section 4.5, rebate
processing could be done by the utility (internally) or be outsourced. For the non-residential sec-
tor, another option is to use or recommend a water-based performance contractor. Performance
contracting is an innovative financing technique that uses cost savings from reduced utility (wa-
ter and sewer) consumption to repay the cost of installing water conservation measures. Normal-
ly offered by water service companies (WASCOs), this technique allows for the development of
a water-savings program without significant up-front capital expenses on the part of the user. In-
stead, the cost of water-efficiency improvements are borne by either the WASCO or a third party
lender who recoups cost and shares water savings profits with the user.

Utilities should also consider the option of providing rebates of higher value for dual-flush toilets
compared to conventional ULF toilets. The increased savings that dual-flush toilets provide
could justify the increased cost of the rebate.

As discussed in Section 4.3, the available data from which the savings are estimated does not in-
clude the total number of toilets that are in a home and consequently the replacement percentage
is not available. Therefore, it is recommended in the implementation of future toilet rebate pro-
grams that the number of ULF and non-ULF toilets per account be recorded at the time of toilet
rebate inspection.

4.8 Evaluation of Customer Satisfaction and Program Effectiveness

Approximately one year after a rebate is processed, the utility should follow-up with the partici-
pating customer or customer group. The objective of the customer-satisfaction evaluation is to
gauge the participant’s satisfaction with the program. This could be accomplished by use of a
questionnaire sent as a post card. Survey questions could include the customer’s satisfaction
with the new toilet(s), satisfaction with utility personnel and/or utility-appointed contractors who
processed the rebate and the customer’s perceived change in their water bill. The questionnaire
could also include information about new or ongoing programs and relevant maintenance tips.

In addition to gauging the participating customer’s satisfaction with the program, an evaluation
of the actual cost-effectiveness of the program should be conducted. Water savings attributed to
rebates can be estimated from pre- and post-rebate water use as indicated on the participant’s wa-
ter bill.

4.9 High Efficiency Toilets (HETS)

It is recommended that utilities issue rebates or incentives to consumers who replace existing
pre-1995 high water-use toilets with EPA WaterSense High Efficiency Toilets (HETS) that use
1.28 gpf/4.8-Ipf. HETSs include dual flush fixtures that must have a full flush of no more than 1.6
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gpf and a reduced flush of no more than 1.1 gpf. HETS use 20 percent less water than the current
national standard of 1.6 gpf.

Since replacing older toilets yields a higher savings rate, a utility may decide to target pre-1980
accounts. Pre-1983 accounts should be focused on first, followed by 1983-1994 accounts.

410 Tracking the BMP

When issuing rebates or incentives, follow up should be done to track the actual water savings
and to compare actual program cost effectiveness against the proposed CE. To track this BMP,
the utility should gather the following documentation:

e The eligible number of single-family residences and multi-family units in the service
area.

e The average number of toilets per single-family residence, the average number of toilets
per multi-family unit.

e The average persons per household for single-family residences; the average persons per
household for multi-family units.

¢ Indicate whether retrofits are being tracked per household.

¢ Indicate the number of retrofits issued per household.

e Record the brand, model and the number of toilets installed or provided per household.

e Require that the retrofitted toilets are WaterSense-labeled.

e Estimate the water savings per each unit or account.

e Estimate the cost per retrofit unit replacement.

¢ Indicate whether in-home inspections are being conducted after rebates/incentives
are given.

e A statistically valid survey, to the 95" degree confidence interval, should be required
to determine if the program is working correctly.

e Determine an acceptable saturation rate in the service area.
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Definition: Programming providing urinal rebates to the non-residential sector.
Categories: Rebates for waterless urinals and rebates for ultra low flush (ULF) urinals.
Applicable sector: Non-residential.

Location of Use: Indoor water use.

SWFWMD Consolidated WUP Conditions: 5B(1), 5B(2) and 5B(11).

BMP Life: 20 years.

Implementation Background: The objective of this BMP is to encourage customers, through
rebate incentives, to replace their high water-use urinals with ULF or waterless urinals. Replac-
ing a conventional urinal with a ULF urinal reduces the volume of urinal-flush water to about
one gallon per flush (gpf). The waterless urinal uses no water because it is not flushed. This re-
sults in significant water savings over older, less efficient urinals, which use from 1.5 to 5.0 gpf,
depending on the age of the urinal (Vickers, 1996).

The U.S. Energy Policy Act of 1992 (EPACT) became effective on January 1, 1994, and re-
quired manufacturers to produce water-conserving plumbing fixtures (i.e., ULF toilets and uri-
nals, low-flow showerheads, and low-flow faucets and aerators). Since all urinals installed or
replaced after 1995 conform to these guidelines, this BMP is applicable to all accounts existing
or constructed before 1995.

5.1 Number of Applicable Accounts

The number of applicable accounts in the non-residential sector is the total number of pre-1995
non-residential accounts minus the number of pre-1995 non-residential accounts that have al-
ready received the maximum number of urinal rebates per account. Although a facility may have
several accounts, the use of the term “account” in the context of this BMP refers to account and
not to facility.

5.2 Interactions

There are no interactions between this BMP and other BMPs that would affect the number of ap-
plicable accounts. Although a non-residential customer may be offered urinal rebates subsequent
to a water-use evaluation (via the ICI BMP), the costs and savings must be reported under the
ICI BMP and not this BMP.
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5.3 Water Savings Rates
The water savings rates (gpad) for replacing conventional urinals with waterless or ULF urinals
are based on the following assumptions:

Each male uses a urinal in the work place four times per day (Ayres, 1998).

The water use for a conventional urinal ranges from 1.5 - 5.0 gpf (Vickers, 1996).
The typical water use for a conventional urinal is 2.5 gpf. Therefore, replacing a
conventional urinal with a waterless or ULF urinal would result in a water savings
of 2.5 gpfor 1.5 gpf, respectively.

A 53:47 male: female gender split in the Florida employee population (U. S. Cen-
sus Bureau, 2000) was assumed for each member government. The savings rates
were obtained by considering male employees only.

A study that evaluated the City of Petaluma’s ICI Toilet Replacement Program (in
California) included 855 sites with 4,631 toilets (Nelson, 1997). From that study,
the average number of toilets per site was 5.4. Applying the above gender ratio,
the number of toilets in the men’s restroom is estimated accordingly:

5.4 toilets per account x 0.53 toilets for males = 2.9 (or 3) toilets for males per ac-
count

According to the “required minimum facilities,” stipulated for offices, public
buildings and retail stores (SBCCI, 1988), one urinal is required for each three
toilets in a men’s restroom. Therefore, the number of urinals per account is calcu-
lated accordingly:

3 toilets for males per account x (1 urinal / 3 toilets) = 1 urinal/account

The number of male employees per non-residential account was calculated for
each member government as shown in Table 5-1.
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Table 5-1 Male Employee and Non-Residential Account Data for Each Member Government

Hillsborough | City of Pinellas | Cityof St. | PpPasco | City of New
County Tampa County Petersburg | County | Port Richey

Number of Employ-
ees in 2002 183,609 430,433 211,385 151,726 62,302 14,134
[Number of Non-
residential Accounts
in 2002 8,739 16,017 8,698 6,883 2,674 930
Number of Employ-
ees per Non-
Residential Account 21.0 26.9 24.3 22.0 23.3 15.2
[Number of Male Em-
ployees per Non-
Residential Account' 11.1 14.2 12.9 11.7 12.3 8.1

! Calculated by multiplying the number of employees per account by the male percentage (53%) of employees in Florida
(U.S. Census Bureau, 2000).

Water savings in gallons per employee per day (gped) vary between the two urinal replacement
options as shown below.

For Waterless Urinals: Water savings (gped) = 2.5 gpf x 4 flushes/employee/day = 10 gped
For ULF Urinals: Water savings (gped) = 1.5 gpf x 4 flushes/employee/day = 6 gped

The savings per account is calculated by multiplying the water savings by the number of male
employees per non-residential account. For example, the estimated savings for replacing a con-
ventional urinal with a waterless urinal in Hillsborough County is:

Water savings = 10 gped x 11.1 male employees per account =111 gpad

The savings are greater for facilities with a higher male employee to urinal ratio. The savings
rates for replacing conventional urinals with either waterless or ULF urinals for each member

government is provided in Table 5-2. A list of costs and savings for various urinal rebate pro-
grams is provided in Table 5-3.
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Table 5-2 Savings Rates for Each Member Government

Number of Male| Savings when Replacing | Savings when Replacing
Employees per | Conventional Urinals with|Conventional Urinals with
Non-Residential Waterless Urinals’ ULF Urinals®
Member Government Account gped gpad or gprd3 gped | gpad or gprd3
Hillsborough County 11.1 111 67
City of Tampa 14.2 142 85
Pinellas County 12.9 129 77
City of St. Petersburg 11.7 10.0 117 6.0 70
Pasco County 12.3 123 74
City of New Port Richey 8.1 81 49
Average 117 70

gped = gallons per day per employee

gpad = gallons per day per account

gprd = gallons per day per rebate

! Based on a savings rate of 2.5 gallons per flush
? Based on a savings rate of 1.5 gallons per flush

? There is approximately I urinal per account; therefore, the savings per account = the savings per rebated urinal.
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Table 5-3 Urinal Rebate Program Costs and Savings Cited by Various References

Unit Rate Unit Rate
Category Cost of Cost | Savings of Savings Reference
$/account
$207 or 10 gpd/employee Apx. A-9 (Ayres, 1998)
$/rebate’
Waterless
1.2 - 2.6 | gpy/sf of school area’® |Table 4.32 (Dziegiclewski, 2000)
No Data
106 - 186| gpy/student or staff® [Table 4.33 (Dziegielewski, 2000)
$/account Table 10, Hillsborough County,
$140 or 1996-2002 (Tampa Bay Water,
$/rebate’ 30 2002)
gpd/account Apx. C-2, Hillsborough County
or (Ayres, 2000)
1 .
ULF No Data 75 gpd/rebate Apx. C-2, Pinellas County
(Ayres, 2000)
40 Apx. C-2, Pasco County
(Ayres, 2000)
$/account
$180 or 6 gpd/employee Apx. A-10 (Ayres, 1998)
$/rebate’

gpd = gallons per day

gpy = gallons per year
sf = square foot
ULF = Ultra-low flush

1 . . . .
Costs and savings per account and per urinal are equal because the cost and savings analyses assume 1 urinal per ac-
count.
2 . . . . .
This data, which is for schools only, represents the normalized annual water use and therefore, the savings for a water-
less urinal.

5.4  Public Awareness and Education

In order for a rebate program to be successful, the qualifying candidates must be made aware of
the program’s existence. This could be accomplished by informing them through the use of post
cards, water-bill inserts, radio public service announcements, a television or billboard advertising
campaign, or by posting notices in home improvement and plumbing retail stores or on the util-
ity’s website. If a utility currently has a successful urinal rebate program in place, program
money may be better spent on providing rebates rather than on advertising. However, if a utility
is implementing a urinal rebate program for the first time, some form of advertising will be nec-
essary.
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The program may also include public education by identifying the benefits of saving water in the
advertising campaign. Participating facilities may be recognized through media or by providing
a poster or plaque to be displayed in a high-visibility area. A poster may include pre- and post-
program water use. Such recognition would serve as education to other facilities and could be
the impetus for increased program participation.

5.5 Program Costs

There are two types of program costs: (1) internal costs and (2) outsourced costs. Internal costs
include the cost of the utility’s staff time and materials needed for program implementation.
Outsourced costs would be the cost of a contractor or consultant. Program costs include labor,
materials, public awareness/education and the cost of the rebates. If the utility chooses to out-
source some of the program tasks, the relative costs associated with the outsourced tasks would
be handled accordingly. If outsourcing is applied, the utility will typically also incur some in-
ternal costs to cover administrative time for meeting with the consultant/contractor and review-
ing program implementation. The utility can use Table 5-3 as a guide to estimate the costs.

5.6 Program Cost Effectiveness

The cost effectiveness of the program is the total present worth of the cost of the program di-
vided by the volume of water saved. Calculations for costs and savings and for cost effective-
ness are provided below.

5.6.1 Calculating the Present Worth of Program Costs

The present worth of the total program cost is calculated by summing all costs associated with
the number of rebates issued during the proposed 5-year program duration. The interest rate
used for the present worth analysis is 7%. The present worth costs for a program beginning in
year 2004 is calculated as follows.

Paoos = (Ma2004 X Cz004)
+ (M2005 X C2004) X (1 + i)-l
+ (Magos % Cagoa) x (1 + i)
+ (M2007 X C2004) X (1 + i)_3
+ (Mz()()g X C2004) X (1 + l')_4

Where: Pgos4 = Total present worth cost of program in 2004 dollars
Mjyos = Number of measures (or rebates issued) in 2004
Coo04 = Cost per rebate in 2004
I = Interest rate

5.6.2 Calculating the Total Water Savings
To determine total water savings over twenty years, it is assumed that the cumulative number of
rebates issued in the final year of the 5-year program duration would continue to save water on

TPA:40553R005 5-6 Tampa Bay Water
Potable Water Conservation BMPs



Chapter 5 Urinal Rebates

an annual basis for an additional 20 years. However, the water savings are calculated by this
BMP over a 20-year horizon; therefore, the savings in the fifth year are multiplied by 16 years.
The water saved over a 20-year period is calculated as follows.

S20yr = [S2004+ S2005 T S2006 T S2007 + (S2008 X 16 years)] x 365
Where: Sy, = Total 20-year water savings in million gallons (MG)
S,o04 = Water savings in 2004 in million gallons per day (MGD)

5.6.3 Calculating the Cost Effectiveness
Program cost effectiveness is defined as the cost per 1,000 gallons of water saved for implement-
ing a BMP. It is calculated as follows.

C/E = (P2004 - Sz()_yr) X 1,000
Where: C/E = Program cost effectiveness in dollars per 1,000 gallons
Pyoos = Total present worth cost of program in 2004 dollars
Soo.y = Total 20-year water savings in MG

5.7 Program Implementation Options

Utilities should network with other utilities that have implemented similar programs to gain in-
sight on program costs, savings and possible complications. As discussed in section 5.5, rebate
processing could be done by the utility (internally) or be outsourced. Another option is to use or
recommend water-based performance contractors. Performance contracting is an innovative fi-
nancing technique that uses cost savings from reduced utility (water and sewer) consumption to
repay the cost of installing water conservation measures. Normally offered by water service
companies (WASCOs), this technique allows for the development of a water-savings program
without significant up-front capital expenses on the part of the user. Instead, the cost of water-
efficiency improvements are borne by either the WASCO or a third party lender who recoups
cost and shares water savings profits with the user.

Utilities should consider the option of providing rebates of higher value for waterless urinals
compared to ULF urinals. The higher rebate value would be incentive for a facility to install a
waterless model instead of a ULF model. The increased savings that waterless urinals provide
could justify the increased cost of the rebate. It is recommended in the implementation of future
urinal rebate programs that the number of waterless, ULF and non-ULF urinals per account be
recorded at the time of urinal rebate inspection.

5.8 Evaluation of Customer Satisfaction and Program Effectiveness
Approximately one year after a rebate is processed, the utility should follow-up with the partici-
pating customer or customer group. The objective of the customer-satisfaction evaluation is to
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gauge the participant’s satisfaction with the program. This could be accomplished by use of a
questionnaire sent as a post card. Survey questions could include the customer’s satisfaction
with the new urinal(s), satisfaction with utility personnel and/or utility-appointed contractors
who processed the rebate and the customer’s perceived change in their water bill. The question-
naire could also include information about new or ongoing programs and relevant maintenance
tips.

In addition to gauging the participating customer’s satisfaction with the program, an evaluation
of the actual cost-effectiveness of the program should be conducted. Water savings attributed to
rebates can be estimated from pre- and post-rebate water use as indicated on the participant’s wa-
ter bill.
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shall be sized and placed so as to be clearly visible from an easily accessible point of land. Water levels shall
be reported to the Permits Data Section (using District forms) on or before the 15th day of the following
month. All water level measurement sites shall be surveyed so that measured levels are relative to NGVD
within three years of issuance of this permit. Should water levels recede so as not to allow the gauge to be
read, the Permittee shall properly install and survey an additional staff gauge or piezometer within 30 days
of such an occurrence. Monitored surface water and wetland sites which go dry shall be equipped for
measurement of water level recessions to ten feet below the surface, unless intervening confining strata
make this infeasible.

AQUIFER LEVELS

The Permittee shall monitor water levels in the surficial, and Floridan aquifers as specified in Table 5 within
the Withdrawal Points and Monitoring Sites Addendum. Water levels shall be recorded in the wells as
indicated below. Reports of the data shall be submitted to the District, in a form acceptable to the District,
by the fifteenth (15th) day of the following month. All data shall be referenced to NGVD. Water levels shall
be recorded based on the following timetable of recording frequency:

Recording Frequency Recording Time

Continuous Recording Continuous hourly basis

Daily Same time of each day

Weekly Same day of each week

Twice Monthly Same weeks of each month

Monthly Same week of each month

Quarterly Same week of February, May, August, and November.

The maximum of the 24 hourly values (continuous recording) for each day shall be determined and only the
maximum value for each day shall be reported to the District.

REGIONAL HYDROLOGIC MONITORING PLAN

The Permittee shall work with the District toward optimization of the Permittee’s monitoring of water levels
within the areas affected by the withdrawals addressed under this permit, and toward effective integration
of the Permittee’s water level monitoring with the regional water level monitoring conducted by the District.
The Permittee’s monitoring shall provide a comprehensive network of surficial aquifer monitor wells,
Floridan aquifer monitor wells, surface water and stream gauges, and measurement of rainfall and
evapotranspiration, sufficient to be utilized in hydrologic modeling and analysis of the wellfields and
affected areas. The Permittee and the District shall work together to avoid redundancy of monitoring by
eliminating measurement of certain stations by both agencies. The Permittee shall submit a report describing
the Regional Hydrologic Monitoring Program, within 180 days after the date this permit is issued. The
report shall map the Permittee’s existing monitoring network, and provide a tabulation of the monitor wells,
surface water and stream gauges, rainfall and evaporation measurement stations, with construction and
instrumentation details. The Permittee’s Hydrologic Monitoring Program shall be addressed in the Annual
Report required by this permit, including presentation of period of record water level data, evaluation of
annual and period of record water level trends, and recommendations to increase the effectiveness of the
program.

10. REGULATORY LEVELS

The

Permittee shall comply with the Regulatory Levels listed in Table 6 within the Withdrawal Points and

Monitoring Sites Addendum until the Operations Plan required by Condition 4, above, is approved by the District

and

implemented by the Permittee. The Permittee shall manage the pumping from wellfields of the Central

System so as not to cause the cumulative weekly average elevations of the potentiometric surface of the Floridan
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11.

aquifer to be lower than the regulatory levels for each of the wells listed in Table 7 within the Withdrawal Points
and Monitoring Sites Addendum.

A.

The District will continue to collect the water level recorder hydrographs from each regulatory well, verify
weekly average elevations calculated from each well, and make the data available by Wednesday of the
following week. The weekly average elevations shall be calculated by averaging the hourly readings for the
week. Each weekly period shall commence at 12:01 A.M. on Saturday of each week. In the event of
malfunction of water level recording equipment, the District shall estimate the weekly average elevation
using available data and best available methods.

The cumulative weekly average elevations shall be calculated by adding each weekly average elevation to
the preceding weekly average elevations and dividing by the total number of weeks. The cumulative weekly
average elevations shall commence on October 1 each year, the beginning of the October 1 through
September 30 Water Year. Cumulative weekly average elevations shall not carry over from one Water Year
to another.

Production causing cumulative weekly average elevations in the regulatory wells to drop below the
regulatory levels shall only be permitted during the first 8 weeks of each Water Year. The weekly average
elevations (non-cumulative) of the potentiometric surface of the Floridan aquifer shall not be allowed to drop
more than 3 feet below the regulatory levels for more than a total of 8 weeks during a Water Year, and shall
not be allowed to drop more than 5 feet below the regulatory levels during any week.

The Permittee may arrange with the District to, either unilaterally or cooperatively with the District, equip the
seventeen Floridan aquifer regulatory wells with SCADA or other radiotelemetry equipment by which both the
Permittee and the District may access the water level data.

INVESTIGATION OF COMPLAINTS

The Permittee shall expeditiously investigate complaints concerning adverse impacts and shall mitigate such
adverse impacts in accordance with the following procedures:

A.

IMPACTS TO WATER WITHDRAWALS
With respect to complaints regarding an impact to a well or surface water withdrawal, the following
requirements apply:

1) Within 24 hours of complaint receipt by the Permittee, the Permittee shall make every reasonable effort
to commence a preliminary investigation and determine whether the Permittee's withdrawals may have
caused the problem. The preliminary investigation shall include contacting the complainant to determine
the location of the complainant’s impacted withdrawal relative to the mitigation areas. If the
complainant is within the mitigation areas, the Permittee shall then determine the nature of the problem
(e.g. loss of water, loss of pressure, water quality, etc.), the use(s) for the withdrawal(s), and the date the
complainant’s withdrawal was initiated.

2) Ifthis preliminary assessment indicates that the Permittee may be responsible for a water supply impact
which represents a public health and safety problem, the Permittee shall, within 48 hours of complaint
receipt, make available to the complainant any water necessary for health and safety purposes, such as
drinking water.

3) The Permittee is currently investigating domestic wells pursuant to Ch. 49B-3.005, F.A.C., and shall
continue mitigating domestic wells during the term of this permit pursuant to this rule, as amended by
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4)

5)

6)
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the Authority from time to time. However, in no case shall the Permittee’s well mitigation be less
stringent than as set forth in Condition 11 of this Permit.

The Permittee may elect to freely mitigate the complainant after the preliminary investigation without
further investigation, or conduct a detailed investigation to determine if the Permittee caused the
problem. This detailed investigation shall include, but not be limited to, an analysis of water levels and
pumpage impacts at the time of the complainant's problem, withdrawal and pump characteristics
including depths, capacity, pump curves, and irrigation system requirements. If this detailed
investigation confirms that the complainant's problem was caused by the Permittee's withdrawals, the
complainants problem shall be fully corrected. In cases where water is unavailable to the complainant
for public health and safety purposes, the complainant’s problem shall be fully corrected as soon as
possible, with restoration of essential domestic water supply within 15 days, and fully corrected within
30 days of complaint receipt, unless an extension of time is granted by the District. In cases of
complaints where water is available to the complainant for public health and safety purposes, the
complainant’s problem shall be fully corrected as soon as possible, and within no more than 30 days of
complaint receipt, unless an extension of time is granted by the District.

Full correction shall be restoration of the complainant's water supply to pre-impact condition or better,
including the aspects of pressure levels and discharge quantity. Full correction may be accomplished
by connecting a complainant to a public supply system. Water quality shall meet, at a minimum, the
standards referenced below. If the water quality is found to exceed the standards referenced below, the
Permittee shall propose alternative mitigation to resolve the complaint, with full correction completed
within 45 days of water quality complaint receipt, unless an extension of time is granted by the District.
If the water quality is found to not to exceed the standards referenced below, mitigation shall be deemed
complete.

Water Quality Constituents and Standards:
Constituents: Odor, Total Sulfides, Color, Coliform Bacteria, Iron, Turbidity, Nitrate, Chloride, Sulfate,

Total Dissolved Solids. The maximum levels for these constituents in the well water sample shall not
exceed any of the levels established by the Florida Department of Environmental Protection (FDEP)
Secondary Drinking Water Standards [Ref: 62-550.320(1) F.A.C ], or any modified version thereof.
Total Sulfides concentration must not exceed 0.20 milligrams/liter. This Total Sulfides concentration
limit may be modified if necessary to protect legal existing water users. Such modifications shall be
made only after consultation and discussion with the Permittee.

If the resulting investigation determines that the Permittee was not responsible for the complainant's
problem, the Permittee shall document the reasons for this determination.

The Permittee shall file a monthly summary report showing the ongoing complaint investigations and
new complaints received during the previous month of operation. The report shall be submitted by the
15th day of the month following the reporting period, to the District for review and approval. The report
shall include, but not be limited to:

a) The name and address of each complainant;

b) The location of the impacted withdrawal (Q.Q.S.T.R.);

¢) The date of complaint receipt and nature of the complaint (water level, water quality);

d) The status the Permittee's investigation (mitigate, not mitigate, pending);

e) The name of the nearest Permittee facility;

f) An explanation of reason(s) for not mitigating a complainant (outside mitigation area, pre-existing
problem, not a legal existing user, no problem found, not cause of problem); and
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g) Date complaint file closed.

8) For complaints which are determined not to be eligible for mitigation through a detailed investigation,
the Permittee shall submit a separate report presenting the findings of facts, all information collected
during the investigation, and a summary explaining the Permittee's reasons for this determination. This
report shall be submitted with the monthly summary report required above. A copy of the report shall
also be sent to the complainant concurrent with the report submitted to the District. Should the District
decide that water quality data should be collected for well complaints, or that well water quality
complaints should be mitigated under the requirements of this permit, the District shall notify the
Permittee of these requirements after consultation and discussion with the Permittee.

9) Mitigation Areas are defined, at a minimum, as the areas impacted by greater than or equal to 5 feet of
drawdown in the potentiometric surface of a confined aquifer, or as the areas impacted by greater than
or equal to 2 feet of drawdown in the water table. At the time of permit issuance, the Mitigation Areas,
within which mitigation of water withdrawal complaints is required for certain facilities, are delineated
in “Exhibit C” of this permit. As the Central System withdrawal quantities are reduced as required by
this permit, or the Permittee’s Good Neighbor Policy, as amended from time to time, the mitigation areas
may be reduced following District approval of revised mitigation areas submitted by the Permittee.
Alternative mitigation areas which meet the above criteria may be submitted to the District for review
and approval.

10) Only permitted or exempt water uses (legal water withdrawals) which existed prior to the causative
facility shall be eligible for mitigation pursuant to the requirements of this permit. In cases where
multiple Mitigation Areas overlap a complainant, the Permittee shall use the most recently activated
facility in determining the eligibility for mitigation.

11) In instances where a new well is constructed to replace an adversely impacted well, the Permittee shall
properly abandon the impacted well in a timely manner in accordance with Department of
Environmental Protection and District rules regarding well abandonment, currently Ch. 62-532.500(4),
F.A.C., and Ch. 40D-3.531(2), F.A.C., as may be amended from time to time.

WATER RESOURCE AND LAND USE IMPACTS

With respect to complaints regarding water levels or flows in water bodies such as lakes, wetlands, springs,
streams or other watercourses, sinkholes or subsidence, damage to crops and other vegetation, or damage
to the habitat of endangered or threatened species, the following requirements apply:

1) The Permittee shall commence an investigation within 72 hours of receipt of the complaint by the
Permittee, and file a monthly summary report showing the ongoing complaint investigations and new
complaints received during the previous month of operation. The report shall be submitted by the 15th
day of the month following the reporting period, to the District for review and approval. The report shall
include, but not be limited to:

a) The name and address of each complainant;

b) The date and nature of the complaint;

¢) A summary of the Permittee's investigation to date, and, if the investigation is ongoing, an estimate
of the time necessary to complete the investigation;

2) Within 90 days of complaint receipt, the Permittee shall submit a separate report presenting a summary
of the Permittee's determinations, including whether the Permittee’s withdrawals caused the problem,
details of any mitigation or proposed mitigation activities and an estimate of the time necessary to
complete mitigation, if incomplete, and any additional information as is necessary to assess the impact
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C.

and any necessary mitigation. A copy of the report shall also be sent to the complainant concurrent with
the report submitted to the District. The Permittee shall make all reasonable efforts to expeditiously
mitigate problems caused by the withdrawals. Full mitigation shall not exceed 180 days from complaint
receipt, unless additional time is granted by the District. The standards for environmental mitigation
shall be the same as set forth in Condition 6 of this Permit.

DISTRICT DIRECTION REGARDING MITIGATION
Failure of the Permittee to carry out mitigation as directed by the District shall be grounds for the District
to initiate enforcement action.

12. IDENTIFICATION, CONVERSION AND ABANDONMENT OF WELLS

Within 180 days of permit issuance, the Permittee shall provide a list of all existing wells associated with any
facility which are not used for production or required to be monitored by this permit. Such wells shall be
properly plugged and abandoned (plugged bottom to top) within 360 days of permit issuance by a licensed water
well contractor in accordance with applicable law under a Well Abandonment Permit issued by the District,
unless an extension is provided, or a proposed use of the well is approved, by the District.

13. ANNUAL REPORT

A.

GENERAL INFORMATION AND DATA

The Permittee shall provide a comprehensive and concise annual report (“Annual Report”) to the District
which describes the operation of the facilities covered under this permit. Information collected through the
following conditions of this permit shall be included in this Annual Report:

The Operations Plan (Condition 4)

Reduction of Unacceptable Adverse Environmental Impacts (Condition 5)
Conservation Reporting (Condition 8)

Water Distribution Data (Condition 9.A.1.)

Meter Calibration, Testing and Maintenance Program (Condition 9.A.2.)

Data sources shall be referenced in the Annual Report, but no raw data shall be included in the report. Only
essential text, graphs, and tables should be included in the report. Six copies of the Annual Report shall be
submitted to the Permits Data Section by July 1 of each year. The Annual Report shall cover the preceding
water year period from October 1 to September 30.

Water quantity and water distribution information collected for Conditions 8 and 9 of this permit shall be
summarized for the annual reporting period. A population estimate for the annual reporting period, which
includes only those served by the municipal system within the defined service areas, shall be provided and
referenced. The quantities of water delivered to and used within the service area of each member
government of the Authority over the annual reporting period shall be used with the population estimate to
determine a per capita use rate for the period. The distribution of water pumped from the facilities covered
under this permit shall be summarized for the reporting period. Any changes to the service area boundaries
shall be described in the text and plotted on a map.

WELLFIELDS ANNUAL REPORTS

The Permittee shall provide comprehensive and concise individual annual reports (“Wellfield Annual
Reports”) to the District which provide an assessment of the water resources and environmental systems of
each of the facilities covered under this permit. Where wellfields are located in close proximity to each
other, one Wellfield Annual Report may cover multiple wellfields (e.g., Northwest Hillsborough, Cosme
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Odessa, Section 21, and South Pasco Wellfields; Starkey and North Pasco Wellfields). An assessment of
the water resources and environmental systems in the area of each facility is required for all sections listed
below. The Wellfield Annual Reports shall concisely summarize the elements listed below, and any other
elements within this permit which require annual environmental reporting, with emphasis on the interactions
between these elements, where appropriate. Data sources shall be referenced, but no raw data shall be
included in the report. Only essential text, graphs, and tables should be included in the Wellfield Annual
Reports. Six copies of each Wellfield Annual Report shall be submitted to the Permits Data Section by July
1 of each year. The Wellfield Annual Reports shall cover the preceding water year from October 1 to
September 30.

1) HYDROLOGIC AND ENVIRONMENTAL CONDITIONS

Data collected through the water quantity, water quality, rainfall, evaporation, water level, stream flow,
and environmental monitoring requirements of this permit shall be summarized and analyzed by the
Permittee to determine the effects of rainfall and withdrawals at each wellfield and vicinity. Qualitative,
quantitative and, where feasible, statistical trend analyses (such as double-mass curve analysis, multiple
linear regression, time series analysis and factor analysis) shall be performed on all monitoring sites to
analyze the interactions of rainfall and withdrawals on movement of the fresh/saltwater interface,
surficial aquifer water levels, lake and wetland water levels, wetland hydroperiods, stream flow,
potentiometric surface levels in the semi-confined aquifers, stream flow, wetland species composition,
and wetland habitat utilization by federal or state listed species. Such analyses shall include period of
record data. The District reserves the right to require specific analyses of certain parameters as
necessary, after consultation with the Permittee. Data shall be obtained through field measurements,
aerial photo interpretation, and other remote sensing monitoring methods as approved by the District. A
brief summary of any recommended changes to the monitoring requirements shall also be included.

2) INVESTIGATION OF COMPLAINTS

A summary of the investigations of all complaints concerning adverse impacts to existing legal users,
land uses and environmental features, as well as all of the Permittee’s efforts to mitigate such adverse
impacts, shall be provided for each reporting period. This summary shall include:

a) Number and type of complaint(s);
b) Number and type of mitigation activity(ies); and
¢) Number and type of complaint(s) which did not require mitigation activity.

3) OTHER
All reports specified to be included in the Wellfield Annual Reports by conditions of this permit shall be
so included.

14. TIME EXTENSIONS

Unless specified otherwise, time extensions to condition deadlines may be granted upon written request to

the

District, provided that the request is made prior to the deadline, the Permittee has demonstrated a good

faith effort in meeting the deadline set forth in the condition, and a reasonable modified deadline is proposed
by the Permittee. However, the extensions provided for in this Condition 14 shall not apply to Condition 2,
Withdrawal Limitations.

15. MODIFICATION OR REVOCATION OF PERMIT BY DISTRICT
Nothing in this permit is intended, nor shall anything herein be construed, to replace, limit or impair the
District's right to modify or revoke this permit in accordance with applicable law.
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16. OTHER LIMITATIONS AND REQUIREMENTS

A.

Should the Permittee’s ownership of the lands and facilities encompassed within this permit change such
that the Permittee takes ownership of the wellheads, facilities, and transmission lines only, with the
remainder of the associated lands reverting to ownership by Member Governments, impacts to such
lands shall not be considered “offsite land-use impacts” within the meaning of Rule 40D-2.301(1)(h) and
Section 4.7 of the Basis of Review for Water Use Permitting.

The remedies for violation of this permit are cumulative. Thus, the pursuit of one remedy shall not
preclude the pursuit of other remedies provided by this permit or by applicable law. The pursuit of any
remedy provided in this permit or by applicable law shall not constitute a forfeiture or waiver of any
other remedy. The waiver of one violation shall not be deemed a waiver of any other violation.
Forbearance to enforce one or more of the remedies provided by-this permit or by applicable law on an
event of violation shall not be deemed or construed to constitute a waiver of the right to any remedy for
that violation.

Authorized Signature
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT

LIST OF EXHIBITS:
A. WITHDRAWAL POINTS AND MONITORING SITES ADDENDUM
Table 1. General Description of Facilities
Table 2. Individual Withdrawal Quantities
Table 3. Atmospheric Monitoring Sites
Table 4. Water Quality Monitoring Sites
Table 5. Aquifer Levels Monitoring Sites
Table 6. Regulatory Levels

B. ENVIRONMENTAL MANAGEMENT PLAN (EMP)
C. FACILITY MITIGATION AREAS

LIST OF FIGURES:

1. PHASE I ENVIRONMENTAL MITIGATION AREA



Appendix B

Maximum Month Method for Determining the Percent of Accounts with In-ground
Irrigation Systems that Irrigate with Potable Water

The maximum quantity of irrigation water used per month for a given year is calculated as fol-

lows:

Where:

M

MGDmax

MGDmin

M = (MGDinax — MGDinin) x 1,000,000 x D

maximum irrigation water used per month for a given year in gal-
lons per month

= monthly water demand in million gallons per day (MGD) for the
month with the highest monthly MGD

monthly water demand in MGD for the month with the lowest
monthly MGD

= number of days in the month with the highest monthly MGD

The percentage of accounts that use potable water for irrigation and have an in-ground irrigation
system is calculated as follows:

Where:

P =

TA =

NPA =

P=(M + H) + (TA - NPA)

the percentage of accounts that use potable water for irrigation and have
an in-ground irrigation system

average monthly quantity of potable water used by an account to irri-
gate landscapes with in-ground systems in gallons per month

the total number of accounts
the number of accounts that use non-potable water for irrigation.

Note that for the purposes of this BMP, NPA includes only the accounts
that have reclaimed water.
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The value of H for each sector is based on 52 applications per year (or one event per week) and
the average quantity of water used per account per irrigation event. The average quantity of wa-
ter used per account per irrigation event for each sector was taken from two studies as shown in
Table B-1. Each member should verify the numbers in Table B-1, especially for the multi-
family and non-residential sectors due to the variability of irrigated area.

Table B-1. Quantity of Water Used per Account per Irrigation Event for Each Sector

Irrigation Quantity
Sector (gallons/account per event) Reference
SF 2,036 Ayres (1996)
MF 5,002
HDR (1997)
NR 64,805

The value of H is calculated as follows and is shown for each sector in Table B-2.
H = (irrigation quantity in gallons/account per event) x (1 event/week) x (4.3 weeks/month)

Example: H for the single family sector is 2,036 x 1 x 4.3 = 8,755 gallons/month

Table B-2. H for Each Sector

Sector H (gallons/account per month)
SF 8,755
MF 21,509
NR 64,805

An example of how P is calculated for each sector of Hillsborough County is provided as Ap-
pendix C. Appendix D includes the sectoral water demands for each member government and a
summary table of the calculation of P for Water Year 2002.
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Appendix C

Hillsborough County Sample Calculation of the Maximum Month Method for
Determining the Percent of Accounts with In-ground Irrigation Systems
that Irrigate with Potable Water

Single Family:

MGDp.x = 37.17321 MGD, which occurred in May
MGDpi, = 21.10169 MGD, which occurred in August

D = 31 because there are 31 days in the maximum month, May

M = (MGDypax — MGDipin) x 1,000,000 x D

M =(37.17321 - 21.10169) x 1,000,000 x 31 = 498,217,120 gallons per month

H = 8,755 gallons/account per month from Table B-2

TA

235,665 from Hillsborough County 2002 billing data

NPA 10,372 from Hillsborough County 2002 billing data

P=(M = H)+ (TA - NPA)

P = (498,217,120 = 8,755) = (235,665 — 10,372) x 100 = 25%
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Multi-Family:

MGDp.x = 5.98037 MGD, which occurred in May

MGDpi, = 5.62878 MGD, which occurred in January

D = 31 because there are 31 days in the maximum month, May
M = (MGDax — MGDpin) x 1,000,000 x D
M = (5.98037 — 5.62878) x 1,000,000 x 31 = 10,899,290 gallons per month
H = 21,509 gallons/account per month from Table B-2
TA = 1,222 from Hillsborough County 2002 billing data
NPA = 1 from Hillsborough County 2002 billing data

P=(M = H)+ (TA - NPA)

P = (10,899,290 + 21,509) = (1,222 — 1) x 100 = 42%
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Non-Residential:

MGDp.x = 6.69388 MGD, which occurred in May

MGDnin = 5.29994 MGD, which occurred in July

D = 31 because there are 31 days in the maximum month, May
M = (MGDax — MGDpin) x 1,000,000 x D
M = (6.69388 — 5.29994) x 1,000,000 x 31 =43,212,140 gallons per month
H = 64,805 gallons/account per month from Table B-2
TA = 8,739 from Hillsborough County 2002 billing data
NPA = 12 from Hillsborough County 2002 billing data

P=(M = H)+ (TA - NPA)

P = (43,212,140 + 64,805) = (8,739 — 12) x 100 = 8%
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Appendix D
Sectoral Water Demands for Water Year 2002 and Calculation of the Percent of Accounts with

In-ground Irrigation Systems that Irrigate with Potable Water

Hillsborough County 2002 Demand (MGD)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Year
SF 27.08312| 28.8764|27.32065] 24.91141|25.13553] 28.95853| 32.39859|37.17321|28.89187|21.32721|21.10169|22.13954(27.10981
MF 5.62878| 5.67008| 5.70581 5.70748| 5.87726 5.89431 5.86795| 5.98037| 5.87292| 5.65633| 5.67248| 5.68672|5.768374
NR 5.83875| 6.08872| 5.93567] 5.69448| 6.16683 5.94166 5.99104| 6.69388| 6.0543| 5.29994| 5.37111| 5.37899|5.871281
Source: Tampa Bay Water
Calculation of the Percent of Accounts in Hillsborough County
with In-ground Irrigation Systems that Irrigate with Potable Water
Days in M M H' P
Max Month| (MGD) |(gal/month)|(gal/month) TA? NPA? (%)
SF 31 16.07152|498,217,120| 8,755 106,834 | 9,932 59%
MF 31 0.35159 10,899,290 | 21,509 688 0 74%
NR 31 1.39394 [ 43,212,140 | 64,805 3,465 8 19%
" From Table B-2
2 From Hillsborough County 2002 Billing Data
City of Tampa 2002 Demand (MGD)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Year
SF 24.76907|26.79618| 25.233| 24.18481|24.26101] 26.68031| 29.72855|30.21367|27.13888|23.75935|22.94005|23.51145|25.76803
MF 11.86873]11.83368(12.40736| 12.83395| 12.7072| 12.72782] 13.11238|13.54015|13.17246|12.78841|12.72935(12.98942|12.72591
NR 18.45052]18.22214(19.29292] 19.38243| 20.3194 21.1926] 22.33182]22.75895(21.67431|20.66977| 20.4918|20.69182|20.45654
Source: Tampa Bay Water
Calculation of the Percent of Accounts in the City of Tampa
with In-ground Irrigation Systems that Irrigate with Potable Water
Days in M M H' P
Max Month| (MGD) |(gal/month)|(gal/month) TA? NPA? (%)
SF 31 7.27362 225,482,220 8,755 104,806 0 25%
MF 31 1.70647 | 52,900,570 | 21,509 1,765 0 139%
NR 31 4.53681 [140,641,110] 64,805 11,203 0 19%

" From Table B-2
% From City of Tampa 2002 Billing Data



Pinellas County 2002 Demand (MGD)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Year
SF 23.850817|24.440312|24.26208|22.31511266(21.27742| 23.5641835|25.7516895(26.94158| 24.2575|19.78392(19.55818|20.50328|23.04217
MF 10.6301294(11.324935|11.21574|11.44350357|11.54683|11.88316798| 11.7898735| 10.7892|10.68908/|10.46871|10.17488/9.873667|10.98581
NR 8.8425953|8.8297349|8.894884/9.044166492|8.867362(9.287055921|9.43694054| 9.30627|9.024207|8.654996|8.905403(8.247137|8.945063
Source: Tampa Bay Water
Calculation of the Percent of Accounts in Pinellas County
with In-ground Irrigation Systems that Irrigate with Potable Water
Days in M M H' P
Max Month | (MGD) |(gal/month)|(gal/month) TA? NPA? (%)
SF 31 7.38341 |228,885,616| 8,755 102,903 | 6,287 27%
MF 31 2.00950 | 62,294,523 | 21,509 7,407 223 40%
NR 30 1.18980 | 35,694,095 | 64,805 7,063 369 8%
" From Table B-2
2 From Pinellas County 2002 Billing Data
City of St. Petersburg 2002 Demand (MGD)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Year
SF 12.57265| 12.95798(12.80599| 12.36575|12.30085| 13.23088| 14.17495|14.48728(13.18409| 12.2932|12.16143| 11.8953| 12.8692
MF 7.43313| 7.59623| 7.56229 7.66263| 7.79682 7.8533 7.72665| 7.42955| 7.18341| 6.98122| 6.91046] 6.8819|7.418133
NR 6.89776] 6.70829| 6.39261 6.35096| 6.60817| 6.86539 7.24171| 7.34226| 6.99899| 6.86781| 6.8705| 6.89068|6.836261
Source: Tampa Bay Water
Calculation of the Percent of Accounts in the City of St. Petersburg
with In-ground Irrigation Systems that Irrigate with Potable Water
Days in M M H' P
Max Month | (MGD) |(gal/month)|(gal/month) TA? NPA? (%)
SF 31 2.59198 | 80,351,380 8,755 79,613 | 9,683 13%
MF 31 0.97140] 30,113,400 | 21,509 4,646 217 32%
NR 31 0.99130 | 30,730,300 | 64,805 6,482 388 8%

" From Table B-2
2 From City of St. Petersburg 2002 Billing Data
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Pasco County 2002 Demand (MGD)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Year
SF 12.9395528]12.831193|11.56655|10.76454585/11.50459|13.25980084| 14.5391392|16.06884|13.87552|11.24168|10.96284|11.44331|12.58313
MF 1.34646703|1.5085129|1.445331|1.434781422|1.795961|1.690933054| 1.57860068/1.388187(1.198037|1.126714/1.138688|1.183419|1.402969
NR 2.17745198|2.1603468|2.123206|2.054845774|2.213222|2.425969861| 2.5181058|2.595037|2.374462|2.177925|2.204258| 2.3537|2.281544
Source: Tampa Bay Water
Calculation of the Percent of Accounts in Pasco County
with In-ground Irrigation Systems that Irrigate with Potable Water
Days in M M H' P
Max Month | (MGD) |(gal/month) |(gal/month)| TA? NPA? (%)
SF 31 5.30429 | 164,432,974 8,755 58,929 | 5,317 35%
MF 28 0.66925 | 18,738,908 | 21,509 2,609 98 35%
NR 31 0.54019 | 16,745,933 | 64,805 2,309 1 11%
" From Table B-2
2 From Pasco County 2002 Billing Data
City of New Port Richey 2002 Demand (MGD)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Year
SF 1.496189| 1.562661|1.524876 1.533723/1.479005 1.51882| 1.646502|1.715875|1.640696|1.627876|1.350034|1.231291|1.527296
MF 0.547984| 0.573986|0.585713 0.5976|0.592043 0.6132] 0.592402| 0.5753|0.531454|0.525577|0.524945|0.531393|0.565966
NR 0.68767| 0.666253|0.632081 0.641553|0.661234 0.705116/ 0.731905/0.752848|0.716835|0.682754/0.682899|0.711318|0.689372
Source: Tampa Bay Water
Calculation of the Percent of Accounts in the City of New Port Richey
with In-ground Irrigation Systems that Irrigate with Potable Water
Days in M M H' P
Max Month | (MGD) | (gal/month) (gal/month) TA? NPA? (%)
SF 31 0.48458 | 15,022,104 8,755 8,314 25 21%
MF 31 0.08826 | 2,735,905 21,509 491 1 26%
NR 31 0.12077 | 3,743,777 64,805 870 35 7%

" From Table B-2
% From City of New Port Richey 2002 Billing Data
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