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O
ver the past decade water providers
across the United States have been deal-
ing with a tremendous number of chal-

lenges, including unprecedented capital
reinvestment needs, increasing regulatory re-
quirements, and changing climate patterns. In
response to these issues, water utilities have been
forced to become more efficient and nimble in
their operations, as well as more sophisticated
in terms of how revenues are generated from
water sales. The pricing of water service has
been, and will continue to be, a key factor in the
success of today's water utilities.

This article presents a case study example
of a water utility in Florida that took a unique
approach in pricing its irrigation water service.
Specifically, the presentation of the case study
provides an overview of how the Toho Water
Authority (authority), located in central Florida,
developed and implemented customized water
budgets for its larger commercial irrigation cus-
tomers. 

The authority currently provides potable
and reclaimed water to commercial accounts
for irrigation purposes. In 2017, the authority
engaged Stantec Consulting Services (Stantec)
to assist in the development of water budgets

for its nonresidential irrigation accounts. His-
torically, the authority utilized an inclining
block rate structure, with progressively more
expensive units of water within each tier. Based
on a review of water usage patterns, the au-
thority realized that the rate structure was not
appropriate in light of the significant variations
in irrigation needs among various commercial
accounts. In this scenario, accounts with two
acres of irrigable area and accounts with a quar-
ter-acre lot were placed in the same tiers, de-
spite the fact that the irrigation needs differ
significantly. 

To provide a more equitable structure,
Stantec worked with the authority to define spe-
cific water budgets for each individual irrigation
account. The individual water budgets were de-
veloped based on irrigable area, crop type, soil
type, beneficial rainfall, evapotranspiration data,
and irrigation efficiency for each irrigation ac-
count. The budgets developed for the authority
recognize the unique weather patterns experi-
enced in the state of Florida, which demon-
strates distinct seasonal variations in rainfall.
The authority’s approach, key considerations,
and outcomes are discussed.

Background

At the beginning of Fiscal Year 2017 (Oct.
1, 2016), the authority adopted a new reclaimed
water rate based on a cost of service and rate
study completed in 2016. The adopted re-
claimed water rate structure consists of inclin-
ing block usage rates, with the rate tier widths
defined by the size of the customer meter. Table
1 presents the then-current reclaimed water rate
structure for commercial reclaimed customers
with meter sizes greater than 2 in. 

As shown in the table, under the author-
ity’s current rate structure, the larger the re-
claimed customer’s meter, the more reclaimed
water that is provided at each tier. This approach
is consistent with industry practice and, in gen-
eral, the size of the customer meter serves as a
reasonable proxy for the amount of reclaimed
water allocated to an individual customer; how-
ever, the authority has received feedback from
its commercial reclaimed customers that the
current structure may require modification due
to impacts the structure is having on their
monthly bills. 

Methodology

Stantec was tasked with developing a rate
structure that provides individual reclaimed
water allocations for each customer based on
the specific attributes of the property receiving
service.  The goal of this type of structure is to
encourage efficient reclaimed water usage on an
individual customer basis recognizing the spe-
cific attributes of the property served. This ap-
proach essentially establishes a monthly
irrigation budget for each customer based on
the water required to sustain the vegetation on
the property.    

The development of allocation-based rates
is outlined in the American Water Works Asso-
ciation Manual of Practice M1, “Principals of
Water Rates, Fees, and Charges.” The approach
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outlined in the manual for the development of
irrigation allocation amounts takes into consid-
eration the landscaped (irrigable) area of the
property, the water requirements (based on soil
type, climate conditions, and crop type), and the
efficiency of the irrigation system. The specific
formula used for developing the allocations is
outlined in Figure 1. 

Irrigation Allocation Amount = Figure

The specific components of the irrigation
allocation formula are as follows: 
S Landscaped Area – The area identified on the

property that requires watering (area with
vegetation).

S Evapotranspiration (ET) – The amount of
water that transpires through plant leaves
combined with the amount that evaporates
from the soil. The ET data define how much
water is required to sustain the vegetation.  

S Beneficial Rainfall – The amount of rainfall
that is considered beneficial for watering veg-
etation. This is defined as rainfall that is
stored in the root zone of the landscaped
area, and excludes rainfall that contributes to
runoff or drainage. The analysis includes the
type of underlying soil for each property that
impacts that amount of rainfall that is con-
sidered beneficial, given the ability of the soul
to retain water. 

S Crop Type – The specific water needs based
on the type of crop irrigated and defined by
the crop coefficient (Kc)1.  

S Irrigation System Efficiency – Assumed effi-
ciency/effectiveness of the irrigation system.  

In typical water budget rate structures, the
monthly irrigation allocations developed for
each account reflects that account’s water
budget for each month; however, a key compo-
nent of the analysis was to synthesize these allo-
cations into a simpler rate structure with tiers.
As such, once the irrigation allocations are de-
veloped, it's necessary to define the specific tiers
of water usage within the rate structure for each
customer. Rather than the tier widths being de-
fined by the size of the meter (current ap-
proach), the widths can be set based on the
irrigation allocations calculated for each cus-
tomer, such that each customer has specifically
defined tiers. The development of the tier
widths in this manner allows for pricing of the
reclaimed water to encourage efficient usage on
a customer-by-customer basis. It should be
noted that, based on discussions with authority
staff, the actual pricing of the tiers (the specific
rates per 1,000 gal) are currently appropriate, as
they were developed based on a recent cost of
service analysis.  Therefore, the analysis does not

assume any change in the actual rates; it simply
examines the amount of reclaimed water that is
provided to each customer at each of the tiered
rates.  

Analysis

The approach previously outlined was used
to develop reclaimed water allocation rates for
all of the authority’s commercial reclaimed cus-
tomers with meters 2 in. or larger (which repre-
sents approximately 300 accounts). The specific
analysis is outlined in this section.

Data Analysis

To develop the irrigation allocations, a sig-
nificant amount of data were collected and an-
alyzed. The analysis included review of data and
development of monthly irrigation allocations
for a three-year period (calendar years 2013 to
2015). This period was selected to address any
unusual weather patterns that may occur in any
one year and was based on the availability of
complete data for this period of time.    

The specific data requirements for the
analysis include those identified in the irrigation
allocation formula described in the previous
section. The authority provided Stantec with the
landscaped area for each of its 2-in.-and-larger
reclaimed water customers. The data were col-
lected from the authority’s geographical infor-
mation system (GIS). Along with the
landscaped area, the authority was able to pro-
vide the specific type of soil associated with each
account.

   The soil data were collected by the authority
from the United States Geological Survey (USGS)
and an analysis of each soil type was conducted
using the United States Department of Agricul-
ture (USDA) Web Soil Survey (WSS). The au-
thority also provided daily rainfall amounts at
each of its wastewater treatment plants for 2013
through 2015 and was able to collect daily ET
data for this same time period from the USGS for
Osceola County2. Finally, data were collected
from the University Of Florida Institute of Food
and Agricultural Sciences pertaining to the Kc for
primary turf grass species utilized in Florida and
the efficiency of typical commercial irrigation
systems in the state.

Assumptions

To complete the analysis several assump-
tions were made, including the following:
S The landscaped area identified by the au-

thority is representative of the area that re-
quires irrigation. The analysis did not reduce
the area for vegetation, such as shrubs and
trees, that may require lower watering re-
quirements as compared to turf grass.  

S The crop type for all properties is assumed to
be Bermuda/St. Augustine and the associated
monthly crop coefficient as defined by the
University of Florida Institute of Food and
Agricultural Sciences was utilized.

S A standard irrigation system efficiency of 75
percent was used in the analysis (comparable
to the average efficiency of solid-set sprinkler
systems).  

Figure 2. Calculated Monthly Allocations

Continued on page 58
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While these assumptions are based on in-
dustry standards and the knowledge of the typ-
ical attributes of the properties served by the
authority, it will conduct on-going monitoring
of the assumptions to ensure that they remain
appropriate. 

Irrigation Allocations

Once the data were collected, the authority
utilized the irrigation allocation formula and
described assumptions to develop monthly ir-
rigation allocation amounts for each of the re-
claimed water customers over the period of
2013 to 2015. The monthly results over the
three-year period were then averaged to develop
a set of monthly allocations for each customer.  
While the allocations for each individual cus-
tomer differ, given their specific property at-
tributes, January was identified as the month
with the lowest calculated allocation and May
was consistently the month with the highest al-
location. These results are in alignment with
weather patterns in Florida and are consistent
with irrigation needs during the year. The cal-
culated monthly allocations for a sample re-
claimed customer are shown in Figure 2,
demonstrating the seasonal fluctuation in irri-
gation needs in Florida given the consistent sea-
sonal weather patterns in the state. 

Tier Development

Once the monthly irrigation allocation
analysis was completed for each customer, the
next step was to determine how to implement

the allocations for each commercial customer
within the tiered rate structure. Discussions
with authority staff identified that the current
three-tier structure is appropriate, provides ad-
ministrative advantages, and allows for the nor-
malization of weather trends. 

During these discussions, it was deter-
mined that the first tier should be set at the
month with the lowest allocation (January).
This tier represents a base quantity of water re-
quired to meet watering needs for any given
month.  

The development of the second tier was
guided by balancing the dual objectives of main-
taining appropriate water conservation efforts
of the “one water” resource and providing suffi-
cient irrigation to sustain each property’s vege-
tation. The development of this second tier
reflects a collaborative effort that partnered the
analysis of this study with the authority’s con-
servation specialists. Discussions with author-
ity staff and guidance from the South Florida
Water Management District’s methodology on
its commercial property annual irrigation allot-
ments resulted in a second tier set at roughly
double the first tier, which is equivalent to the
water needs in March. This second tier reflects
the approximate annual average allocation de-
veloped in the study of 50 cu in. of total annual
irrigation. 

Any usage above the allocation for March
would fall into the third tier. It should be noted
that this would be a portion of the likely water
usage in April, May, and October. This structure
was developed to encourage the efficient use of
water, while providing sufficient water to meet

irrigation needs. Figure 3 provides a graphical
representation of the tiers for a sample re-
claimed customer. 

While the figure represents the actual tiers
for a sample customer, each respective customer
tier would be set based on the allocations oc-
curring in January and March.  

While the tier allocations differ for each
customer, the amount of water per sq ft of land-
scaped area by tier is the same for all customers.
The Tier 1 allocation will provide each customer
with 27.4 cu in. of water per sq ft of landscaped
area per year and the Tier 2 allocation provides
up to 50 cu in. per sq ft per year.  

Customer Impacts

The analysis included the determination
of monthly reclaimed water bills for all of the
larger commercial reclaimed customers under
the current rates and the change in bills under
the allocation-based rate structure. The re-
sults demonstrate that the vast majority of the
customers will experience reductions in their
bills as a result of the new structure, with a
typical reduction being in the 10 to 15 percent
range, reflecting in an overall reduction in
revenue collection for the system. The mag-
nitude of the reductions, however, varies
based on the specific attributes of the prop-
erty and the meter size associated with each
customer. Since the current rate structure is
tied to meter size, reclaimed customers with
a small meter and a large landscaped area
would experience a reduction in their
monthly bills; conversely, a customer with a
large meter and small landscaped area could
potentially experience an increase. Figure 4
presents the monthly bill impacts for a sample
customer using the current reclaimed rate
and the allocation-based rate structures. The
monthly bills are based on actual billed vol-
umes since October 2016 and reflect the year-
to-date comparisons as of the completion of
the study.  

Fiscal Impact

As mentioned, the new rate structure will
result in reductions in monthly reclaimed
water bills. As a result, the revenue that the au-
thority receives from these customers will also
be reduced. Based on the analysis, it is esti-
mated that the annual reduction in revenues
would be approximately $400,000 to $450,000,
which would be in the range of a 10 to 15 per-
cent reduction in total revenues from this class
of customers. It should be noted that the au-
thority collects approximately $97 million in
annual revenues3 and the resulting loss of rev-Figure 3. Tiers for a Sample Reclaimed Customer
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enue would reflect a very small portion of
total system revenue. Moreover, no assumed
increases in use were made in response to the
reductions in price, which may offset the im-
pact.

Conclusions and 
Recommendations

During the course of the study, the follow-
ing conclusions and recommendations were de-
veloped regarding the allocation-based rate
structure for the authority:
S The current rate structure for commercial re-

claimed customers is not necessarily aligned
with actual water requirements and efficient
use. Based on the analysis, there are com-
mercial reclaimed customers with relatively
small meters serving large landscaped areas,
and conversely, large meters serving relatively
small landscaped areas.

S The adoption of an allocation-based rate
structure for the authority’s commercial re-
claimed customers would provide a tailored
structure for each individual customer.  This
structure would align irrigation needs with
pricing for the reclaimed water.  

S The allocation-based rate structure would ad-
ditionally benefit commercial reclaimed cus-
tomers who took steps to improve their
efficiency by planting a turf grass, such as
Bahia, which has a lower crop coefficient than
the one assumed in the analysis, or improv-
ing their irrigation system efficiency above 75
percent. These improvements would reduce
their water requirements and reduce their de-
mands on the reclaimed system. 

S Based on experience, the adoption of alloca-
tion-based rates needs to be accompanied
with a significant amount of public outreach
and engagement. While the calculated rates
will result in reduced monthly bills for most
customers, it’s important for customers to
understand the basis for their charges, and as
a result, how they can potentially modify
their usage patterns to conform to allocations
identified based on their property character-
istics.  

S Should the authority adopt the allocation-
based rates, the assumptions utilized in the
analysis should be reviewed over time to en-
sure that they are appropriate and reflect typ-
ical property attributes.

S The allocations developed in the analysis are
highly dependent on the landscaped area for
each commercial reclaimed customer served
by the authority. Should it adopt the struc-
ture, there is a potential that commercial cus-
tomers may question their specific
landscaped area and, as such, the authority

should consider developing a review process
to address these specific inquiries.  

Implementation and Results

Based on the recommendations developed
during the course of the study, the authority
board adopted the allocation-based rates for
commercial reclaimed customers effective the
beginning of Fiscal Year 2018 (Oct. 1, 2017). To
support the implementation of the rates, mate-
rials were developed to communicate the new
rate structure with the authority’s commercial
reclaimed customers.  

The authority has been collecting feedback
resulting from the updated rate structure with
the intent to make any necessary adjustments,
but believes that the rollout of the new rate
structure has been successful. Based on discus-
sions with authority staff, the key challenges
faced since implementation of the structure in-
clude the following:
1) Communication with key stakeholders.
S There have been a number of ongoing dia-

logues with the governing board and staff:
What are we doing? Why are we doing it?
What are the benefits to the authority and its
customers?

S Reclaimed customers have reached out to the
authority with questions: How is this struc-
ture better than the existing structure? What
are the economic effects/benefits to me?

S Overall, the authority believes that an em-
phasis on a good communication plan that is
both transparent and understood by cus-

tomers, board, and staff helped to build some
goodwill. 

2) The new rate structure requires additional
administrative effort, which has required the
authority to re-engineer workflows. Some of
the key workflow efforts include:

S Gathering irrigation data for the formula for
new customers to set up a billing account.

S Creating a new role for GIS in determining
previous area and crop types.

S Developing a rotation to make periodic site
visits once every two or three years to vali-
date GIS data.

S Developing an appeal process.
S In the future, testing the use of drones as a

means to capture, validate, and/or update
GIS data.
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Figure 4. Monthly Bill Impacts for a Sample Customer


