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PRESIDENT’S MESSAGE
Betsy A. Cody, AWRA 2020 President

GREETINGS FROM SMOKE FILLED CALIFORNIA.
IIt’s hard to believe this will be the last President’s
message I’m penning in IMPACT for 2020. The year
started on a high note featuring editions on Water
Infrastructure Resilience and Geospatial Water
Technology (see archived issues), but quickly turned
as AWRA and its members switched to survival mode
as COVID-19 hit early last spring. The AWRA culture
embraces shared research and information, networking,
and camaraderie, or – “community, conversation,
and connection” – through in-person conferences,
membership platforms, IMPACT and our award-winning
Journal – the Journal of the American Water Resources
Association (JAWRA). Except for our publications, AWRA’s
historic activities did not jive well with COVID-19
protocols. Further, with membership renewals linked
closely to conference attendance, AWRA, like many other
associations, was confronted with drastically reduced
revenue. Yet we had obligations to host a conference
already planned, to continue to serve our members
through our publications, and to carry on in our mission,
including bringing you the AWRA Annual Conference that
so many depend on each year.
I’m proud to say that through hard work and
perseverance by two expert planning committees and
AWRA staff, we were able to switch gears and hold our
2020 Virtual Geospatial Water Technology Conference
in August and as you receive this issue, the 2020 AWRA
Virtual Annual Conference, November 9-11 (with preconference workshops on November 8), is ready to go.
Thanks to our Annual Conference Planning Committee
co-chaired by Don Duke, Florida Gulf Coast University,
and Roger Copp, Water Science Associates, and the rest
of the Florida planning committee and AWRA staff –
we’re bringing you what I firmly believe is the next-best
thing to an in-person Annual Conference. Please visit the
conference site and see for yourself.
Jan Peelen (Dutch Ministry for Infrastructure
and Water Management, Netherlands Embassy in
Washington DC), an internationally known expert on
water resources resilience, planning, and infrastructure,
will kick off the three-day conference November 9.
Peelen’s keynote will be followed by several panel
discussions and technical sessions. The AWRA Planning
Committee hosts three featured panel discussions:

Water Beyond Politics: Long-term Policy Strategies
featuring veteran water resources experts Ben
Grumbles (Maryland Secretary of the Environment),
Tracy Mehan (American Water Works Association),
and Sue Lowry (Interstate Council on Water Policy),
•
International Policy to Address Climate Change
and Water Security, featuring Jay Famiglietti
(Global Institute for Water Security, University of
Saskatchewan) Fred Lipschultz (U.S. Global Change
Research Program), and Diana Liverman (University
of Arizona), and
Water Justice: Issues and Potential Solutions, Parts I
•
and II featuring Alexis Schulman (Drexel University),
Dennis Chestnut ( Creekside LLC), Karletta Chief
(University of Arizona), Andy Kricun (Moonshot
Missions and U.S. Water Alliance), and Charles Lee
(U.S. Environmental Protection Agency).
Also, don’t miss the pre-conference workshops including:
•
Water Conflict Management and Transformation
featuring internationally renowned water conflict
expert Aaron Wolf (Oregon State University) and
colleagues Todd Jarvis (Oregon State University), and
Todd Votteler (University of Texas and Texas Water
Journal),
•
River Water Quality Modeling with HEC-RAS 5.1 with
Daniel K. Rucinski (LimnoTech), Todd E. Steissberg
and Zhonglong Zhang, and,
•
Floods to Droughts: Teaching Undergraduates About
Water Issues Using Data, Modeling, & Math with
Venkatesh Merwade (Purdue University) and Beth
Prott-Sitaula (UNAVCO).
To warm up for the conference, I hope you’ll take a
close look at this special issue of Water Resources IMPACT.
It includes several articles on Florida water resource
programs, including case studies, and an update on
the Arizona groundwater management program. The
pictures alone make me long for an in-person visit to the
State’s many springs. Many of the programs summarized
in this issue are aimed at protecting these natural
wonders while also serving multiple off-stream and
in-stream uses. While we cannot be together in person
this year, I hope you’ll also make time to check out the
Annual Conference’s virtual field trips and workshops,
as well as the many “engagement breaks” and other
interactive events. If you haven’t done so already, please
•

(continued)
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take a hard look at the conference schedule, pick your
preferred sessions to build a schedule of your own – and
if you have been procrastinating – now is the time to
support your water resources community and register
today.
If you are surprised by the price of this conference,
please know I had a little sticker shock myself. However,
I was quickly educated as to the costs of the on-line
platforms, multiple breakout rooms, recording, and all
that needs to be done behind the scenes to pull off a
successful virtual conference. As difficult as setting the
price was, it was necessary to put on the best virtual
conference we thought possible and continuing to
support all the work AWRA does year-round. The value
of this conference’s content combined with travel savings
is tremendous. With this conference you can access all
sessions for a full year. You don’t have to choose which
sessions you’ll forego, and you can call them up at any
time as your schedule permits.

I challenge everyone reading this now, to check out
the schedule and view the offerings. Where will you be
in 6 months? Could you really use that technical session
on Flood Modeling and Forecasting: Taking it to the Streets,
or perhaps you’d like to hear again the panel discussion
Water for Agriculture: Engaging with Stakeholders to
Find Solutions. Or what about Innovative Public Finance
Strategies for Securing the Nation’s Water Future? With
more than 200 technical sessions, special sessions and
panel discussions, there is virtually something for every
water resource professional in this program, all of which
will be available to you for a full year.
Thank you for your continued support as AWRA
Members during this difficult year and thank you too
to all our volunteers too numerous to name. We’re
definitely in this together.

■
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Water Supply Planning – Collaboration
Key to Florida’s Success
Claire E. Muirhead
WHEN RELOCATING TO FLORIDA 20 YEARS AGO, after
working in the high desert of southern Nevada where
annual average rainfall is 5 inches, the abundance of
water resources was clearly evident and striking. For those
familiar with Florida’s dramatic ebb and flow of climate
cycles and the burgeoning population, although the
water resources appear plentiful, there is the knowledge
that protection of these resources in coordination with
planning for future growth is imperative.
To protect and conserve the waters in the state
of Florida, the Florida Legislature enacted the Water
Resources Act of 1972. This act created Chapter 373,
Florida Statutes (F.S.), and established the groundwork
for the management of water and related land
resources. The act was driven, in part, by the effect of
hurricanes, flooding and subsequent droughts in the
state.
Chapter 373 F.S., created the water management
districts (see Figure 1), agencies of the state responsible
for the administration and planning of water resources
at the regional level. This chapter also provides and sets
the framework for consumptive use permitting. Each
of the Districts are accountable for ensuring that water
supply for all current and future needs be met, while
protecting natural systems.

What is a Regional Water Supply Plan?
One mechanism the Districts use to ensure this
requirement is met are Regional Water Supply Plans
(RWSPs). Florida law dictates that if a District determines
the future water needs cannot be met by existing water
supply sources a RWSP must be developed. To safeguard
against inadequate water supply, it is required that the
planning process be conducted in coordination with
local governments, regional authorities, utilities, or other
affected or interested stakeholders.
These RWSPs, which are updated every five years,
cover a 20-year period and identify future supply
shortfalls and alternative water supply sources of
sufficient quantities to meet those shortfalls.
RWSPs are important tools in the administration of
the state’s water resources. According to data provided
by the University of Florida’s Bureau of Economic
and Business Research (BEBR), Florida’s population is
expected to increase significantly between the years
2020 and 2040. BEBR anticipates Florida’s population will
grow by 5.2 million people, or 25 percent, during this 20year span of time. The increase in population will result
in an additional demand of 1.0 billion gallons of water
per day (bgd), resulting in a statewide projected use of
7.4 bgd.

The Collaborative Process — Central Florida Water
Initiative

Figure 1. Florida Water Management Districts. Source: SJRWMD

The creation of these dynamic plans that
appropriately identify the limited water resources and
provide a path forward for stakeholders, allows the
Districts the ability and authority to balance the needs of
Florida's growing population with the ecological needs of
natural systems.
One regional planning area is the Central Florida
Water Initiative (CFWI) (see Figure 2), which includes
Orange, Osceola, Seminole, Polk and southern Lake
counties. This planning process is a unique and
collaborative effort which includes the state's three
largest districts, as well as, the Florida Department of
Environmental Protection (FDEP), the Florida Department
of Agriculture and Consumer Services (FDACS), water
utilities, agricultural and business communities,
environmental organizations, and other stakeholders.
There are cross boundary water issues in this region,
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where three Districts geographically come together and
the Floridan aquifer is the main source of supply for
water users throughout the planning region.

Figure 2. Central Florida Water Initiative planning region. Source: SJRWMD

Due to the unique constraints and competing
interests in the region, in 2016, legislation was passed
(Section 373.0465, F.S.) that addresses water supply
planning in the CFWI. The statute directs continuation
of the collaborative process among the state and
regional agencies and stakeholders. In addition,
the Florida Springs and Aquifer Protection Act was
enacted, providing for the protection and restoration of
Outstanding Florida Springs (OFS). There are two OFSs in
the CFWI region, Rock Springs (see Figure 3) and Wekiwa
Springs.

Based on the recent groundwater availability analysis
conducted by wetland scientists, geologists, engineers
and others representing stakeholder groups, the region’s
demand for water could exceed the fresh groundwater
available for use in less than five years. Beyond this time
frame, projected impacts to wetlands and other water
resources such as springs and rivers are considered not
acceptable, and in some cases exceed regulatory limits.
Through cooperation between state agencies and
various stakeholders in the region, management
strategies, projected water conservation savings, and a
list of proposed alternative water supply projects were
developed that are sufficient to meet future needs. To
help meet the needs of the projected 2040 groundwater
demand of 855 million gallons per day (mgd), the draft
2020 CFWI RWSP (https://cfwiwater.com/planning.html)
has identified alternative water supply (AWS) project
options in the amount of 514 mgd and conservation
potential in the amount of 50 mgd. When looking at
project options, the potential water sources include
brackish groundwater, reclaimed water, surface water,
stormwater, seawater and increased storage capacity.
Surface water sources make up the majority of project
options, followed by brackish sources (the Floridan
aquifer in some areas of the planning region is brackish).
A surface water source such as the Taylor Creek
Reservoir (see Figure 4) in Orange and Osceola counties
currently provides surface water for agricultural needs,
as well as public supply when blended with groundwater,
but could be an important source of additional drinking
water in the future.

Figure 3. Rock Springs tube launch, Orange County, Florida. Photo Credit: Jane Mace
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The Districts’ dual role in ensuring water supply for
all beneficial needs while protecting water resources

Figure 4. Taylor Creek Reservoir, Osceola County, Florida, looking southward.
Photo Credit: SJRWMD

and other natural systems is a difficult but essential
mandate. Working with vested partners to solve Florida’s
water resource challenges will improve the chance of
more viable long-term results. The articles following in
this special issue of Water Resources IMPACT describe
the measures Florida’s water resource management
agencies and other stakeholders are taking to proactively
address Florida’s water supply issues.

Claire E. Muirhead, P.G. is a Professional Geologist with the
St. Johns River Water Management District and has worked
for more than 20 years for the water management districts
in water supply planning and water use permitting. Prior
she worked in private consulting in New York, California and
Nevada. She has a B.S. in Atmospheric Science, University at
Albany, Albany, NY and an M.S. in Hydrogeology, Rensselaer
Polytechnic Institute, Troy, NY.
Contact Information
Claire E. Muirhead, P.G.
Regional Water Supply Planning Coordinator
Bureau of Water Supply Planning
St. Johns River Water Management District
P.O. Box 1429, Palatka, FL 32178-1429
(386) 312-2301
Email: cmuirhead@sjrwmd.com

■
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Breaking It and Making It Better: Agricultural
Irrigation Efficiency
Suzanne Archer
“IF IT ISN’T BROKE, BREAK IT AND MAKE IT BETTER.”
This was one of my first introductions to the culture at
Cherrylake Inc. (See Figure 1) Situated in the rolling hills

soil and limited organic matter, even a few days without
rainfall can cause serious plant stress. And with more
than 900 people a day moving to Florida, the competition
for groundwater can be fierce. Agricultural producers
have become increasingly efficient with the water they
apply to their crops and Cherrylake is no exception.

Company Overview

Figure 1. Cherrylake Tree Farm in central Florida. Photo Credit: Cherrylake

of Groveland, Florida, northwest of Orlando and Disney
World, lies 1,100 acres of containerized trees, shrubs,
palms and citrus in neat rows as far as the eye can see.
Products include trees such as live oak, elms, maples
and magnolia, various shrubs, including podocarpus,
wax myrtle and viburnum and citrus varieties, including
navels, grapefruit and tangerines. Customers are
wholesale commercial landscape contractors, theme
parks and PGA golf courses.
Agricultural production within the St. Johns River
Water Management District, covering the east side of
northern and central Florida, is very diverse. Everything
from citrus to potatoes, cow-calf production to cut
foliage and blueberries to peanuts are grown in the 18
whole or partial counties represented by the District.
In a state that averages more than 50 inches of rain a
year, it seems difficult to believe that water could be a
limiting factor for agricultural crops, but due to the sandy

The company’s purpose is defined by five words;
sustainability, vision, beauty, life and community.
Sustainability isn’t just something the company talks
about, it can be seen in everything it does, in the
way it cares for the land, its partners, employees and
customers. And it's not just its land - through its “1,000
Trees for 1,000 Years” program, the company donated
and helped plant 1,000 cypress trees on the Lake Apopka
North Shore, a restoration area managed by the District.
Its property is situated within the Central Florida
Water Initiative, a regional water supply planning area
where the demand is expected to exceed available
groundwater sources prior to 2035. The first time
that I visited, I was impressed with its already efficient
irrigation system, its 12 full-time staff exclusively
dedicated to conducting soil moisture testing and
irrigation management and its records of water use.
rrigation management and its records of water use.
What more could it do to conserve water? As it turns out,
plenty!

Increasing Efficiency
Cherrylake first applied for the Districtwide
Agricultural Cost-Share Program in 2016. The agricultural
cost-share program provides funding to projects that
conserve water and/or reduce offsite nutrient loading.
Even though the nursery was using micro-emitters for
its 694 acres of containerized trees, there was no way
to turn off the emitters as each tree was harvested,
meaning the water would continue to run with each
irrigation cycle until all the trees in a zone were
harvested. With the assistance of cost-share funding,
Cherrylake changed to a spot spitter stake and emitter
combo assembly that has a shut-off position, allowing
the emitters to be placed in the off position as each tree
is harvested. In addition, the existing micro-emitters had
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an overspray that was corrected with the new emitters.

Source Conversion

that they can use this information to have the sensors
suspend the irrigation when the desired soil moisture is
achieved.
Pump automation does not allow the grower to
simply ignore the irrigation system because the system
will still need to be checked for leaks and other potential

With the belief that they could do more to improve
their irrigation system, Cherrylake took advantage of
the cost-share program again in 2017. A portion of their
consumptive use permit allowed for surface water use
and they wanted to increase the size of their
existing surface water pump station so they
could use the lower quality water source to
irrigate a larger percentage of their trees,
resulting in an estimated groundwater
offset of 270 million gallons per year
(approximately 0.75 feet/acre).
As part of the agricultural cost-share
program follow-up, Cherrylake had a Mobile
Irrigation Lab perform an irrigation audit of
the updated system and determined that
pressure regulation would help them to
achieve even greater water savings. Due to
the rolling hills throughout the operation,
some of the emitters would receive 35
pounds per square inch (psi), which led
Figure 2. Cherrylake weather station - Weather stations and soil moisture sensors allow Cherrylake
to misting and evaporation. In 2019, they
to more precisely manage its irrigation. Photo Credit: Cherrylake
installed a pressure regulation system by
problems. However, it does take away the guess work
updating some valves and replacing others throughout
about when the potting media has achieved the correct
their closed loop irrigation system to help them maintain
level of moisture. It takes away the problems that
a constant 20 psi throughout the operation.
come with turning on the pumps and getting tied up
Technology Integration
somewhere else on the farm before the pumps can
The next step was to install weather-based
be turned off. Besides reducing pumping costs and
automation with soil moisture sensing (see Figure 2).
conserving water, using leachate fraction and pump
Cherrylake had previously partnered with the University
automation can result in additional benefits such as
of Florida and the District to conduct a three-year study
reduced disease due to overwatering.
on using leachate fraction (the volume of water that
Culture of Innovation
drains from a container after irrigation is completed
Cherrylake’s culture of innovation is a model for
compared to the total volume of water applied
other producers and they gladly invite other growers
during an irrigation event) to fine tune their irrigation
to see what they are doing so these practices can be
protocols. The goal was to install the more intelligent
communication devices, weather stations and sensing
equipment to begin collecting the appropriate data to
correlate to the leaching fraction assessment to truly
understand the amount of water necessary to produce
an optimal crop during various times of year when
evapotranspiration rates differ. Additionally, the newly
installed equipment may allow them to automate their
pumps in the future.
While pump automation is common in the citrus
industry, it is less so in the containerized nursery
business where various species of plants at different
stages of growth are growing in a variety of container
sizes. Cherrylake plans to use the sensors to help them
understand the needs of different trees at different ages
within the same irrigation zone. While they are currently
Figure 3. 2019 Water Use – Agriculture is the second largest water use category
still in the discovery and data collection stage, they hope
within the District accounting for 20% of the use Districtwide in 2019.
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implemented in other agricultural operations. According
to Austin Spivey, Production Manager, conserving water
and becoming more efficient water managers has been
challenging and fun at the same time. He says seeing the
results of these efforts has become a source of pride for
ALL Cherrylakers. Todd Gentry, Director of Production,
adds that without the cost-share program, many of these
projects would have been cost prohibitive and therefore
not likely to be implemented.
According to consumptive use reporting records,
Cherrylake’s water usage peaked at 1.044 billion gallons
in 2016. After partnering with the District and taking
part in the cost-share programs, the annual usage
dropped to 704 million gallons in 2019 (see Figure 3),
a 33% reduction in four. Even more impressive is that
ornamental plant inventory has increased by 15% in
the same time frame. They are currently on pace to use
under 600 million gallons for 2020, a reduction of 43%
from their peak in 2016, even though they planted an
additional 32 acres of citrus in 2019 and increased tree

density on half their citrus acreage the same year.
With results like these, I can’t wait to see what they break
next.

■

Suzanne Archer is the Technical Program Coordinator
for Agricultural Assistance with the St. Johns River Water
Management District. She has been with the District for
seven years and developed the Districtwide Agricultural
Cost-Share Program in 2015 to help agricultural producers
implement projects, that might otherwise be cost
prohibitive, to conserve water and reduce offsite nutrient
loading.
Contact Information
Suzanne Archer
Technical Program Coordinator - Agricultural Assistance
Water Supply Planning
St. Johns River Water Management District
601 South Lake Destiny Road, Suite 200, Maitland, FL 32751
Office: (407) 215-1450
Cell: (407) 620-8133
Email: sarcher@sjrwmd.com
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AWRA
NEEDS
YOUR HELP

SHARE
YOUR
WORK
In response to the COVID-19 pandemic,
AWRA would like to invite members to
highlight their work or research addressing
the impact of COVID-19 on the field of
water resources. Your work will be
highlighted in our COVID-19 Online
Repository.
Please upload information regarding your
work at bit.ly/3hDHTfv. You can include a
paper, a write-up of your work, or a
presentation.
Questions? Contact info@awra.org.
Upload your paper at bit.ly/3hDHTfV
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Water Supply Planning Toolbox
Andrew Sutherland, Joy Kokjohn and Mark Brandenburg
THE ST. JOHNS RIVER WATER
MANAGEMENT DISTRICT, one
of five such districts in the state
of Florida, utilizes a variety of
approaches (“tools”) to ensure
sustainable water supplies for
current and future generations,
while protecting the ecological
integrity and human uses of
priority water bodies. Powerful
examples from our current
“toolbelt” include: Minimum
Flows and Levels (MFLs)
development, groundwater
flow modeling, and cost-share
funding for alternative water
supply (AWS) and conservation
projects.

Minimum Flows and Levels

Figure 1. Stephen Jennewein, District, collecting invertebrates at Rock Springs, Orange County, Florida.

MFLs are required by Florida
Statute (F.S. 373.042) and
establish limits to withdrawal, beyond which significant
harm would occur to water resources. They are critical
to establishing a balance between consumptive uses of
water and water needed to protect Florida’s lakes, rivers,
springs and wetlands.
A common misconception is that MFLs are meant
to represent an optimal, pre-withdrawal condition.
A fundamental premise of MFLs is that hydrologic
conditions exist that are lower than pre-withdrawal
conditions, but that still protect water bodies from
significant harm. Another common misconception is that
MFLs represent a single water level or flow, below which
a water body can never drop. In fact, MFLs are hydrologic
statistics (for example: an average flow) that represent a
volume of water necessary to sustain non-consumptive
uses over the long term.
Developing MFLs is complex and involves two
separate but interrelated parts, the MFL determination
and the MFL assessment. First is the determination,
for which district staff collect (See Figure 1) and analyze
site-specific environmental data. These data are used
to characterize fish and wildlife habitats and other
ecological attributes, as well as relevant human beneficial
uses. Field data and scientific literature are used to
select relevant environmental criteria and determine the

Photo Credit: Jane Mace

minimum hydrologic regime necessary to protect them.
MFLs typically include multiple criteria, to protect
high, average and low water levels or flows. However,
an MFL is always based on the criterion most sensitive
to withdrawal. The MFLs condition is the minimum
hydrologic regime developed using the most sensitive
criterion and necessary to protect all criteria.
The next step is the assessment. This process involves
hydrologists and modelers who develop complex surface
water and groundwater models to simulate long-term
time series of flow or level. Models are also used to
evaluate the relative effects of climate versus withdrawals
and determine whether MFLs are being met currently
and under future withdrawal projections.
Water bodies (see Figure 2 and Figure 3) not currently
meeting their MFLs are said to be in “recovery” and are
associated with a deficit. Water bodies currently meeting
their MFLs but projected to not meet them within 20
years, are said to be in “prevention.” If a water body is
in recovery or prevention, a strategy must be adopted
concurrent with the MFLs to ensure that they will be
achieved. Strategies identify projects and measures such
as conservation, aquifer recharge and alternative water
supplies such as reclaimed water.
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Figure 2. Map of district MFL water bodies. Source: Florida Department of
Environmental Protection Consolidated Annual Report 2019

Groundwater Flow Models
The District is required by Florida Statute (F.S. 373.709)
to evaluate the condition of water resources 20 years out
(i.e., at the 20-year planning horizon).
In order to estimate impacts of increased future
water demand on Florida’s water resources, the District
relies on the predictive capabilities of groundwater flow
models. These models (“tools”) are built to represent the
unique hydrogeology of the area encompassed by the
model domain. Groundwater flow models incorporate all
elements of the groundwater budget, including aquifer
recharge, groundwater evapotranspiration, surface
water and groundwater flow exchanges, groundwater
withdrawals, flow across the model boundary, and
aquifer storage changes reflected by groundwater level
changes. An important part of groundwater model
development is the calibration process, where model
parameter values are modified in a systematic way,
such that the model simulation matches observed data
within an acceptable level of accuracy. Once calibration is
complete, the model is ready for use.
Projected groundwater withdrawals at the 20-year
planning horizon are input into the groundwater models
to estimate the predicted impacts to water resources
as a result of future increased withdrawals. Quantifying
potential impacts to MFL water bodies and other water
resources is key to protecting them into the future.
Predicted impacts from the groundwater models allow
planners to compare changes in water level or flow
to freeboard values in order to evaluate MFL water

Figure 3. Map of district MFL water bodies. Source: Florida Department
of Environmental Protection Consolidated Annual Report 2019

bodies at future conditions.
Groundwater flow models are also used for estimating
benefits associated with projects developed for
prevention and recovery of MFL water bodies. Projects
and measures listed in a strategy are simulated in the
groundwater flow models to estimate the benefit to the
MFL water body. This exercise provides assurance that
there are sufficient proposed projects to ensure the MFLs
will be met.

Cost-Share Funding
Cost-share funding through District programs is
another “tool” that can be beneficial in helping an AWS
or conservation project proposed by a public or private
entity get off the ground. The District recognizes that it
cannot support each of our four core missions (water
supply, water quality, flood protection and natural
systems) without reaching out to local stakeholders and
businesses. The District’s Governing Board participates
and cooperates with county governments, municipalities,
water supply authorities, and other interested public
and private entities in water management programs
and projects of mutual benefit. These programs and
projects must be consistent with the District’s statutory
authority and will ensure proper development, utilization
and conservation of water resources and ecology within
the jurisdictional boundaries of the District. The District
currently funds four cost-share programs on an annual
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basis to support the core mission areas:
• The Districtwide program
• Rural Economic Development Initiative (REDI)
Communities / Innovative Projects program
• The Agricultural program
• The Tri-county Agricultural Area (TCAA) Water
Management Partnership
Table 1 provides a summary of the benefits from the
Districtwide and REDI/Innovative programs.

Summary of the District’s Water Supply “Tools”
The three “tools” described provide a powerful suite or
“toolbelt” for the District to meet the changing demands
on water supply. Ultimately, MFLs provide a critical tool
for water supply and regulatory programs that seek to
ensure a balance between water needed for people and
the environment. Groundwater flow models allow us to
estimate future potential changes to water resources.
With these predictive capabilities, future impacts can
be avoided or mitigated through the
development of water supply plans and
implementation of strategies. In this way,
groundwater flow models are critical tools
in the water supply planning process. And
cost-share projects provide an opportunity
for the District to work closely with our
stakeholders, relying on participation to
support AWS and conservation projects.

■

An example of a successful Cost-Share “tool” is the
Districtwide Agricultural Cost-Share program which
was developed to assist agricultural producers in
implementing best management practices that may
otherwise be cost prohibitive. As a result, nearly $12
million in funding has been provided to 102 projects
resulting in water conservation and nutrient loading
reductions.

The Tri-county Agricultural Area (TCAA)
Water Management Partnership is one cost-share
program which was developed to address water quality
and supply within the Lower St. Johns River region.
This program supports the nearly 30,000 acres of row
crops within several counties and includes precision
fertilizer application equipment and conversions from
seepage irrigation to sub-irrigation drain tile and center
pivot systems. Funding partners include the Florida
Department of Agriculture and Consumer Services and
the Florida Department of Environmental Protection
while the University of Florida/Institute of Food and
Agricultural Sciences and the Natural Resources
Conservation Service provide technical support. A
summary of the Agricultural Cost-Share programs is
provided in Table 2.

Andrew Sutherland is an environmental scientist in
the District’s Bureau of Water Supply Planning and has
worked for seven years in the MFLs Program. Andrew
has 24 years of experience in the study of freshwater
ecosystem (wetland, lake and stream), fish and
macroinvertebrate ecology. He earned a Ph.D. in aquatic
ecology from the University of Georgia’s Odum School of
Ecology.
Contact Information
Andrew B. Sutherland, Ph.D.
MFLs Technical Program Manager
Bureau of Water Supply Planning
St. Johns River Water Management District
P.O. Box 1429 , Palatka, FL 32178-1429
386-329-4201
Email: asutherl@sjrwmd.com
Joy Kokjohn
jkokjohn@sjrwmd.com
Mark Brandenburg, P.W.S.
mbrandenburg@sjrwmd.com
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Water for Nature, Water for People: Treatment
Wetlands as a Tool for a Sustainable Water Supply
Amy L. Brown
Basin, this District encompasses a unique rural portion
of the state composed of small communities, working
and natural forests, and farms. This rural area also
has the highest concentration of freshwater springs in
North America, with more than 400 springs within the
7,640-square-mile District boundary. Protecting the
springs in this region involves regional management of
groundwater withdrawals and the implementation of
projects to improve water supply and water quality.
The City of Lake City is located approximately 20
miles northeast of the Ichetucknee Springs Group,
one of 16 springs and spring groups in the District
designated by the Florida Legislature
as an “Outstanding Florida Spring”
and provided additional protection
under Florida Statute. The springs are
accessible to the public as a state park
and provide a literal window into the
Floridan aquifer and the unique ecology
that the region sustains.
The Floridan aquifer also serves
as the primary water supply to the
region, sustaining local communities,
industry and agriculture. The city and
surrounding region in Columbia County
are in the springshed that serves as
the source of groundwater to this
Outstanding Florida Spring group.
Additionally, the springs serve as vital
economic drivers for the area. Known
Figure 1. Lake City Wetlands - in December 2017, one year after completion, the Lake City Treatment
Wetland exhibits successful vegetation growth that will improve water quality and create new habitats
worldwide, the Ichetucknee River (see
for wildlife in the area.
Figure 2) and associated springs bring in $16.33 million
maximize the recharge of treated water to the aquifer.
in total annual economic value for springs-related
The District is one of five water management
recreation.1
districts in Florida. The District is charged by the Florida
Rural Communities: Unique Basin Challenges
Legislature with the management of water supply,
The city’s sprayfield was located just above the
water quality, flood protection, and natural systems. A
Ichetucknee
Trace, a land feature that has been
governing board comprised of District residents who are
identified as having a direct connection to the water
appointed by the Governor and confirmed by the Senate
discharging from Ichetucknee Springs. Both increased
directs the District and sets policy.
nitrogen levels and decreased spring flow have been
Suwannee River Basin – The Springs Heartland
reported at the spring vent. Maintaining the health of
Located in north Florida, in the Suwannee River
IN 2016 THE CITY OF LAKE CITY cut the ribbon on the
first treatment wetland (see Figure 1) in the Suwannee
River Water Management District. The successful
implementation of this project has provided a viable
option for rural communities seeking to sustainably
manage water resources where other methods may be
unavailable. The treatment wetland reduces reliance on
a sprayfield, where treated wastewater is disposed of
via spray application to a grassy field. Sprayfield disposal
of reclaimed water provides some limited nutrient
attenuation. Still, it does not achieve the advanced
treatment standards that are needed to reduce nutrient
concentrations at regional springs and does not
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this spring system requires community engagement
and regional protection. Efforts to protect and restore
the quantity and quality of groundwater flow to the
Ichetucknee Springs Group extend beyond the park
boundaries and into the springshed and the broader
regional aquifer, where the sustainable use and reuse of
water is the focus of multiple ongoing projects.

Figure 2. The Ichetucknee River — The Ichetucknee River and associated
springs benefit from the Lake City Treatment Wetland because of the
enhanced recharge coupled with reduced nitrate loads to the Ichetucknee
Springshed.

Efforts to maintain and restore the quantity and
quality of flow in the Ichetucknee Basin are detailed in a
Basin Management Action Plan (quality), and a Minimum
Flows and Minimum Water Levels Recovery Strategy
(quantity). The District works in collaboration with
adjacent water management districts and the Florida
Department of Environmental Protection (FDEP) to
develop and implement these plans.
Additionally, collaboration and engagement with
stakeholders is a cornerstone to restoring the health of
regional springs. Input is solicited from local community
residents, as well as representatives from agriculture,
regional business, and environmental groups.
Projects are focused on meeting the needs of the local
community and sustaining the quantity and quality of
flow to the spring system.

Treatment Wetlands: An Innovative Solution
Maximizing the quality and beneficial reuse of
reclaimed water can address challenges related to both
water supply and water quality; however, in rural areas,
long distances and relatively low volumes of wastewater
can make traditional reuse less efficient. Landscape
irrigation is a very minor water use in the Suwannee
District. One solution that maximizes both water supply
and water quality benefits to the aquifer is the use of
treatment wetlands to replenish the aquifer. In addition
to improving the quality of recharging water, these

wetlands provide wetland habitat that can enhance
regional biodiversity.
The process of bringing the Lake City Wetlands to life
began with a funding request for an FDEP grant in 2013.
It evolved through partnerships among the City of Lake
City, Columbia County, FDEP and the District. With the
conversion of the Lake City sprayfield to a treatment
wetland, approximately 1.5 million gallons of treated
wastewater per day is directed through nine treatment
wetland cells where native plants naturally filter out
nutrients and other contaminants.
Based on data from three years of project monitoring,
approximately 88% of the nitrogen load and 98% of the
nitrate is removed as water flows through the wetland
cells. That equates to the removal of approximately
31,000 pounds of nitrogen per year. The combination of
polished wastewater and rainfall in the wetland results
in an estimated 1.6 million gallons per day percolating
back into the Floridan aquifer. Returning this water to
the Floridan aquifer provides a high-quality water source
to meet regional water supply demands and benefits the
flow at Ichetucknee Springs.
An added benefit is enhanced biodiversity in the
region. The Audubon Society (see Figure 3), which hosts
field trips to the site for birdwatchers, reported 17
different bird species on the site during pre-construction.
Still, more recent counts have recorded 159 species,
including Great Blue Heron, Limpkins, Hawks, Egrets,

Figure 3. Audubon member - In addition to benefiting the water resources in
north Florida, the Lake City Treatment Wetland is now home to 159 species
of birds. Audubon members coordinate with the City of Lake City to establish
field trips to bird watch at the wetlands.

Eagles and nesting Osprey.

Moving Forward: Application Throughout the District
The wetland provides a site that facilitates
conversations about sustainable development in the
region. This project is the result of a collaborative
effort, with input from stakeholders, commitment and
investment by local government, and support from state
and local agencies. Lake City Treatment Wetlands shines
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Amy L. Brown, Ph. D., is Chief of the Office of Water
Supply at the Suwannee River Water Management
District. Brown and her team produce estimates of water
use, project future water demand, and develop and
implement groundwater models to evaluate the influence
of this water demand on natural systems.
Contact Information

Figure 4. Lake City Treatment Wetland - The Lake City Treatment Wetland
project was completed in 2016. Since the completion, the vegetation has
matured and wildlife is abundant in the wetland.

as an example of what is possible for the sustainable
management of water resources (see Figure 4). Other,
similar projects are in the feasibility and design phase in
the District and throughout Florida. As Florida plans for
the future, treatment wetlands represent an opportunity
to provide multiple benefits to regional resources and
local communities.

■

Amy L. Brown
Water Supply Chief
Suwannee River Water Management District
9225 CR 49, Live Oak, FL 32060
386.647.3168
800.226.1066 (FL Toll Free)
amy.brown@srwmd.org
www.mysuwanneeriver.com

link: Economic Contributions and Ecosystem Services of Springs in the Lower
Suwannee and Santa Fe River Basins in North-Central Florida.
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AWRA PARTNER MEMBERS
Partnership is an integral part of our organization and field. AWRA is truly grateful for the continued support of our
Partner Members. Please take a moment to visit their websites and become familiar with what each is doing to further
water resources management.

GOLD PARTNERS

SILVER PARTNERS
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Counting Every Drop: Analyzing, Quantifying, and
Projecting Savings from Water Conservation
Robert Wanvestraut, Deirdre Irwin, Josh Madden and Cassidy Hampton
“Water conservation is the most important action we can take to sustain our water supplies, meet future
needs and reduce demands on Florida’s water-dependent ecosystems such as springs, rivers, lakes and
wetlands.” — Florida Department of Environmental Protection (FDEP)
savings were quantified. Passive conservation savings
BY THE YEAR 2040, FLORIDA’S POPULATION is expected
occur when:
to grow by 25% to 26.4 million and its water demands are
projected to increase by 15% or 950 million gallons per day 1. Older, less efficient water-using devices are replaced
with newer more efficient ones in the absence of
to 7.3 billion gallons per day, according to FDEP. It is widely
utility or local government-sponsored programs
known amongst water management professionals that
(natural replacement savings).
water conservation (WC) can reduce, defer or eliminate
2. Homes are built with more efficient fixtures due to
the need for investments in new production capacity,
local codes.
such as expensive alternative water supply (AWS) sources.
Active WC encompasses a variety of measures,
However, securing measurable and reliable conservation
to reduce current and future water use demands requires
practices and programs sponsored or encouraged by
three precursors:
water utilities, local governments and WMDs that result
• analysis of the target population and conservation
in water use reductions.
options by user group
Public water supply (PS) is the largest user category in
• quantification of feasible conservation measures
the CFWI region and will be the focus of this article. The
• projection of water savings across a specified
draft 2020 CFWI RWSP demonstrates how passive and
implementation timeline
active conservation for a select group of measures can
Florida’s five water management districts (WMDs) are
effectively reduce PS water demands and includes both a
statutorily required to develop regional water supply
high and low projection. Several tools were used during
plans (RWSPs) on a 20-year planning horizon, for those
the CFWI planning process to analyze, quantify and
areas where water sources are not adequate to meet
project these savings.
existing or future demands and to sustain natural
systems.
The central Florida planning area, known
as the Central Florida Water Initiative (CFWI),
covers parts of five counties and is the fastest
growing area of the state. Constraints and
impacts to the local water resources have
necessitated the development of a robust
RWSP. Because the CFWI planning area crosses
three District boundaries, these WMDs have
been tasked to work alongside numerous
stakeholders to develop the RWSP. Part of this
effort has been to measure regional water
savings due to past WC efforts and to identify
additional conservation potential over the
CFWI’s planning horizon (2020 through 2040).
Figure 1. Potential effects of Public Supply (PS) water conservation on projected demand in the
To that end, both passive and active conservation
CFWI Planning Area. Source: draft 2020 CFWI RWSP
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Tools

quantified and differentiated the active
water savings associated with multiple,
simultaneous programs, such as
irrigation restriction enforcement and a
toilet rebate occurring at an individual
property.

Alliance for Water Efficiency’s Water
Conservation Tracking Tool
The Alliance for Water Efficiency’s
Water Conservation Tracking
Tool (AWE Tool), an Excel-based,
Advanced Metering Analytics (AMA)
customizable model, can quantify
Advanced Metering Infrastructure
and project the water savings and
(AMI) is an integrated system of smart
costs of conservation programs
meters and provides granular customer
for a water utility using property
use data to maximize WC program
appraiser and census data. The AWE
implementation. AMA is specialized
Tool calculates passive WC for indoor
software that collects, organizes
fixtures and appliances by including
and analyzes water use information
both natural replacement savings and
collected from meter data. AMA, when
allowances for newer, more efficient,
coupled with AMI data, can be used to
homes. The AWE Tool also calculates
quickly identify customers who may be
active WC, with a library of 30 stock
violating irrigation restrictions or have
conservation program activities,
leaks. Most large utilities within CFWI
Figure 2. Weather station for smart irrigation
such as high-efficiency toilet rebates controllers in a residential neighborhood.
use AMA to shape, target and track
and smart-irrigation controllers (see Photo Credit: SJRWMD
their WC programs and quantify future
Figure 2). The CFWI conservation
conservation potential.
passive savings were calculated using the AWE Tool.
Surveys
Active savings were not quantified using the AWE tool
Surveys can be invaluable in gathering information
due to the number of assumptions and datasets needed
from user groups or water providers. Large survey tools
to accurately conduct a regional analysis.
are integral to social science research by improving
H2OSAV: Water
understanding of
Savings, Analytics
current and future
and Verification
conservation
H2OSAV is a
opportunities,
University of Florida
thereby assisting
Institute of Food
in implementing
and Agricultural
WC initiatives.
Sciences (UF/IFAS)
These surveys
Extension program.
can capture
H2OSAV blends
the potential
utility records with
of Floridians
several open data
to adopt new
sources, including
WC strategies
county property
as many of
appraisals, Florida
the available
Department of
water-saving
Revenue and the U.S.
technologies and
Census. This data is
practices are still
paired with analytics,
in early stages
geo-visualizations,
of adoption,
graphics and other
according to Dr.
features to create a
Figure 3. H2OSAV graphic of residential water. Source: UF/IFAS
Laura Warner in
collection of webScienceDirect 2020.
based tools that help provide actionable insights (see
Two surveys were conducted during the CFWI
Figure 3). The insights about WC program effectiveness
planning effort. As a result of the first survey, 12
and the identification of high-water use properties helps
utilities (representing 67 % of CFWI PS 2040 demand)
utilities improve WC efforts. Using H2OSAV, CFWI utilities
identified more than 20 different WC program types
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being implemented in the region. The second survey
evaluated a UF sustainable landscaping program (FloridaFriendly Landscaping Program™), which promotes
water-conserving behaviors. This survey measured the
effectiveness of implementing behavior change and
associated water savings from participants.

Case Studies
Case Study 1
Toho Water Authority (TWA), in central Florida,
uses H20SAV and ConserveTrack (a data management
tracking and analysis tool developed by Right There
LLC.) in its WC efforts. They are used by TWA to identify
program effectiveness for customers who participated
in one or multiple WC programs at a single address.
The H20SAV tool is used to take a more detailed look
into ConserveTrack data, TWA AMI consumption history

sectors. In 2020, in partnership with the six member
governments it serves and the Southwest Florida Water
Management District (SWFWMD), TBW launched a
demand management rebate program, with the aim of
saving 11 million gallons per day (MGD) by 2030. The
AWE tool was customized and used to project the savings
and evaluate the cost effectiveness of each rebate. The
H20SAV tool will help to target high-water users and to
verify water savings.

Conclusion
Looking to Florida’s future, maintaining sustainable
water supplies and protecting natural systems will
depend on implementing WC to reduce or defer the
need for more expensive AWS options. To ascertain
reliable conservation savings, proactive detailed planning,
and ultimately implementation, must occur. The tools
described above can help water managers, utilities and
other water users analyze and quantify WC savings,
enabling them to confidently project future savings
and ultimately reassess the needs and timing of AWS
development.

■

Figure 4. Florida Water Star certified home that uses rainwater for both outdoor
and indoor uses. Photo Credit: SJRWMD

and billing data. It has allowed TWA to target individual
properties for conservation outreach, particularly in high
water-using subdivisions. A notable example is a phased
development with both new and three-year old homes.
The newer homes are using three times the reclaimed
water for irrigation than the older homes. Thus, H20SAV
helps TWA plan for future reclaimed water consumption.
The H2OSAV tool was also utilized to study WC savings
from a WC certification program in the state. The Florida
Water Star (FWS) program (see Figure 4) certifies indoor
and outdoor water efficiency measures in residential
and commercial buildings. H2OSAV demonstrated
that residential properties built to FWS criteria can use
up to 45 % less water than homes built to traditional
construction standards.
Case Study 2
Tampa Bay Water (TBW), a regional wholesale
provider, develops long-term demand forecasts for
single family, multifamily and nonresidential water use

Robert Wanvestraut is the Senior Conservation Analyst for
the South Florida Water Management District and works
directly with utilities, local municipalities, homeowner
associations, and users from the commercial and
agricultural sectors to foster water conservation within
the District’s 16 county jurisdiction. He is a contributing
analyst and author to the District’s five Regional Water
Supply Plans. He holds a bachelor’s degree in Water
Resource Management from State University of New York
at Oneonta and a master’s degree in Forest Resources and
Conservation from the University of Florida.
Contact Information
Robert Wanvestraut
Senior Conservation Analyst
South Florida Water Management District
3301 Gun Club Road
West Palm Beach, FL 33406
561-682-6615
rowanves@sfwmd.gov
Deirdre Irwin
dirwin@sjrwmd.com
Josh C. Madden
Josh.Madden@swfwmd.state.fl.us
Cassidy Hampton
Cassidy.hampton@swfwmd.state.fl.us
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JOIN US VIRTUALLY NOVEMBER 9-11, 2020

For the Annual Water Resources Conference | #AWRA2020
JOIN your fellow water resource

One of the most diverse and

professionals at the AWRA 2020

inclusive conferences in water

Virtual Annual Water Resources

resources management, AWRA

Conference.

provides you with innovative,

LOCATION & FORMAT
The conference is 100% virtual
and session format information
will be shared soon.

resource management solutions,

practical, and applied water
management techniques, and
current research.
Hear lessons learned from the
implementation of multidisciplinary

REGISTRATION
www.awra.org
AWRA members save on all
conference registration rates.

projects, best practices in design
and application of water resource
management, and implications of
water policy decisions, and
research into current and emerging
issues.
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BE A PART OF THE NEXT BIG IDEA!
Join a Technical Committee.
Share your expertise.
Give back.

AWRA 2021 Call for Volunteers
Exclusively for AWRA members, Technical Committees meet regularly, host
webinars, design specialty conferences and conference sessions, produce special
reports, and develop policy statements for the Board.

Register for our next virtual meeting to learn more, bit.ly/35szJUw:
• Flowing Waters Committee - TBD
• Future Risk Committee – Monday, November 16 at 3:00 PM ET
• IWRM Committee – Tuesday, November 17 at 12:00 PM
• Policy Committee – Monday, November 16 at 2:00 PM ET
• Technology Committee – Tuesday, November 17 at 12:00 PM ET
• JAWRA – Wednesday, November 18 at 2:00 PM ET
Shape the future of your professional association! AWRA seeks a diverse group of
volunteer members to contribute thought leadership and bring value to AWRA
AMERICAN WATER RESOURCES ASSOCIATION | www.awra.org | info@awra.org | 2019 ANNUAL WATER RESOURCES CONFERENCE
programming.
Email membership@awra.org to join!
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Potable Reuse
Florida’s Support of this Emerging Alternative
Water Supply Option
Chuck Drake, Jennifer Ribotti, and Mark Elsner
EVEN IN THE MIDST OF A PANDEMIC, By 2040,
population in Florida is projected to increase by more
than 25% and statewide water demands will increase by
almost 950 million gallons per day (mgd) or 15% to 7.3
billion gallons per day. About 67% of Florida has been
designated as areas that have existing water resource
constraints or where a water resource constraint is
projected to develop during the next 20 years. These
constraints include risk of saltwater intrusion, natural
spring flow impacts and impacts to natural water
resources. A majority of Florida’s population resides in
these areas and where most of the projected growth is
anticipated to occur. This requires modifications in how
we manage our water resources to protect our natural
environment and meet demands for potable water,
agriculture and commercial/industrial uses.

Meeting Our Water Needs
The use of Florida’s traditional freshwater resources
to meet these increasing needs, while protecting water
resources, has or is approaching sustainable limits in
many areas. As a result, the expansion of the “water pie”
through continued development of alternative water
supply (AWS) sources is critical to meet Florida’s water
needs for both human consumption and protection of
the natural environment. AWS sources include, but are
not limited to, brackish groundwater, surface water, wetseason storage and reclaimed water. Reclaimed water
(reuse) has been an integral part of Florida’s water supply
for more than 35 years to meet irrigation demands.
Florida reuses more than 800 mgd of reclaimed water
and is a national leader in water reuse practices.

Potable Reuse as a Water Supply Source
Water reuse as a potable supply is an emerging AWS
in Florida. Over the last decade, several utilities in Florida
have conducted pilot and demonstration-scale programs
to test the effectiveness of reclaimed water treatment
technologies to meet current standards, thereby
protecting public health and the environment. Three
case studies in Florida are summarized below that have
successfully investigated potable reuse.
Potable reuse involves the treatment of reclaimed

water to either directly or indirectly augment drinking
water supplies. Indirect potable reuse (IPR) involves the
planned discharge of highly treated reclaimed water to
ground or surface waters; whereas, direct potable reuse
(DPR) involves introduction of highly treated reclaimed
water into a raw water supply immediately upstream of a
drinking water treatment facility or into a potable water
distribution system.
Where appropriate, potable reuse, either direct or
indirect, can help safely meet Florida’s future water
needs and provide resiliency during natural drought
cycles. Potable reuse provides another opportunity to
reuse water versus the traditional method of treating
water for single use and then disposing of it. Potable
reuse is not for every utility, but where appropriate
and applicable, would be available to incorporate into a
utility’s water supply strategy to meet future needs.
The Florida Potable Reuse Commission (FPRC) (See
Figure 2) was established to create a consensus-driven
partnership for the development of a framework
for the implementation of potable reuse, including
safeguarding the protection of public health and the
environment, providing regulatory and financial certainty
to communities considering potable reuse, and ensuring
consistency in permitting and implementation of potable
reuse projects throughout the state. The FPRC’s findings
and recommendations of this two-year effort were
published in its January 2020 report “Advancing Potable
Reuse in Florida: Framework for the Implementation
of Potable Reuse in Florida” and supports the use of
potable reuse as an AWS in Florida to meet future water
supply needs while protecting public health and the
environment.
To support and guide the development of potable
reuse in Florida, the 2020 Florida Legislature and
Governor enacted Chapter 2020-150, Laws of Florida,
that requires the Florida Department of Environmental
Protection to initiate rule development by December
31, 2020, based on the recommendations of FPRC’s
2020 report. The rules must address contaminants of
emerging concern and meet or exceed federal and state
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Figure 1. Schematic of Recharge Well Recharging Lower Zone
A Floridan aquifer. Source: City of Clearwater

drinking water quality standards and other applicable
water quality standards. In the legislation, reclaimed
water is deemed a source of water for public water
supply systems.

City of Clearwater
The City of Clearwater investigated IPR with a one
year groundwater recharge pilot testing program (see
Figure 3) from 2013 to 2014 to protect and replenish
groundwater supply and reduce discharge to surface
waters. The pilot program demonstrated the 1) treatment
of tertiary wastewater effluent from a biological nutrient
removal wastewater treatment process to drinking water
standards, and 2) the quality of post-treated purified
water with membrane contactors was acceptable for
injection into the Lower Zone A of the Floridan aquifer
(see Figure 1).
This investigation allowed the city to move forward
with design of a full-scale Groundwater Replenishment
Purification Plant unique to Florida, which will provide
3.0 mgd of highly treated water to recharge the lower
Zone A of the Floridan aquifer. The project planning
and implementation of a complex yet innovative design,
and insight and experience taken from the process has
helped provide a foundation for other utilities seeking
to investigate potable reuse, as well as to regulatory
agencies and the FPRC. Because of the importance of
IPR in Florida, the Southwest Florida Water Management
District (SWFWMD) agreed to provide 50% of construction
funding for the project and has invested in public
outreach efforts. The project is currently on hold.

City of Daytona Beach
The City of Daytona Beach began its investigation into
potable reuse in 2015 as a sustainable water source to

Figure 2. Florida Potable Reuse Commission 2020 Report

meet increasing demands for potable water and reduce
effluent discharge and nutrient loading to the Halifax
River. The city constructed a 0.2 mgd potable reuse
demonstration test system (DTS) facility (see Figure 4)
that treats reclaimed water to potable drinking water
standards utilizing full-scale technologies to emulate a
full-sized drinking water treatment facility.
A unique aspect of the DTS project includes testing
of several membrane manufacturers. The data collected
over two years will help verify the effectiveness of
the system and provide confidence to the public and
regulatory agencies that both regulated and nonregulated constituents are being removed and that the
purified water is anticipated to meet or exceed all current
drinking water standards.

Figure 3. City of Clearwater IPR Pilot Project Public Education and Outreach. Photo
Credit: Tetra Tech, Inc.

The demonstration project was funded with more
than $0.9 million from the St. Johns River Water
Management District (SJRWMD) and has successfully
operated for one year, but the second year of operation
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Potable Reuse for the Future
Potable reuse in Florida has the potential to provide
a resilient source of water to meet the growing water
needs and to support the state’s economy and growth,

Figure 4. City of Daytona Beach DTS Facility. Photo Credit: Tetra Tech, Inc.

has been on hold due to the impact COVID has had on
staffing and operational priorities.

Hillsborough County
A creative water technology demonstration project
was performed at Hillsborough County’s Falkenburg
Advanced Wastewater Treatment Plant from March
through July 2016. This pilot testing program was
one of the first DPR (see Figure 5) demonstrations in
Florida and the first DPR pilot (see Figure 6) approved
for consumption in Florida. This project illustrated
the influence of treatment technologies for purifying
reclaimed water into a water of superior quality for
drinking and other high-quality uses.
Results indicated that the advanced purified water
produced from the treatment process met federal and
state drinking water standards. A virus surrogate study
was also performed on the treatment processes that
indicated at least a 15.6 log reduction credit for viruses.
Another purpose of this fast-tracked DPR pilot was
to purify reclaimed water for local brewers to use
for brewing unique style beers for the 2016 National
WateReuse Symposium. The reuse beer exemplified that
DPR water could be put to beneficial use.
Hillsborough County is now in Phase I of designing,
bidding and construction of a pilot-scale facility for
potable reuse.

Figure 5. Hillsborough County DPR Finished Product. Photo Credit: Tetra Tech, Inc.

where appropriate. Establishment of rules for potable
reuse provides safeguards for the protection of public
health and the environment, provides regulatory and
financial certainty to communities considering potable
reuse, and ensures consistency in permitting and
implementation of potable reuse projects throughout the
state.
The life cycle cost of treating reclaimed water with
a multiple treatment barrier water purification process
to drinking water standards is comparable to reverse
osmosis treatment of brackish groundwater. Data and
knowledge gained through demonstration projects have
shown water quality criteria can be achieved for the
protection of health and the environment.

■

Chuck Drake, P.G., C.P.G. is a hydrogeologist and vicepresident at Tetra Tech, and a Trustee of WateReuse
Florida. He has been involved with hydrogeologic testing
and implementation of aquifer recharge projects in Florida
for more than 35 years.
Contact Information
Charles W. Drake, P.G., C.P.G.
Vice-President
Tetra Tech, Inc.
201 E. Pine Street, Suite 1000
Orlando, FL 32801
(407) 256-7715
charles.drake@tetratech.com
Jennifer Ribotti, P.E.
jennifer.ribotti@tetratech.com
Mark Elsner, P.E.
melsner@sfwmd.gov

Figure 6. Hillsborough County DPR Pilot Study. Photo Credit: Tetra Tech, Inc.
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One Water, One Future
Beth Lewis
FLORIDA IS AT A WATER MANAGEMENT CROSSROADS.
Our state’s drinking water, wastewater, stormwater and
groundwater resources are generally being managed
independently by different political entities at the state,
regional and local levels. They are not being integrated
with urban planning, land use and economic development
decisions.
Florida’s future water supply needs demand that
water be managed holistically in order to reduce the
stresses being placed on Florida’s water-dependent
natural systems.
We now know that sustaining Florida’s water
resources for the long term requires a new water
management paradigm. The demand for water, which
is expected to increase nearly 18% by 2035, cannot be
met by any of the state’s five water management districts
with existing source capacity (Office of Economic and
Demographic Research, Annual Assessment of Florida’s
Water Resources and Conservation Lands (2020)). Up
to $1.77 billion in funding (excluding operations and
maintenance) is needed to meet this projected demand.

partnerships, inclusivity and collaboration, because
equitable and sustainable outcomes should benefit
everyone, including natural systems.
Utilizing the One Water approach as a framework,
TNC promotes the use of nature-based solutions (NBS)
to address water management issues. While there are
multiple definitions of NBS, at a minimum NBS in the
context of water resources are actions that “are inspired
and supported by nature and use, or mimic, natural
processes to contribute to the improved management
of water.” (United Nations World Water Assessment
Programme, The United Nations: Nature Based Solutions
for Water (2018)).

One Water in Central Florida – The TNC/Winter Haven
Partnership

Defining One Water Approaches
But there is hope! Florida is beginning to embrace
the “One Water” framework – the idea that all water has
value, and should be managed in a sustainable, inclusive
and integrated way. The Nature Conservancy in Florida
(TNC) is leading the way by championing the “One Water”
philosophy based on the U.S. Water Alliance’s One Water
Roadmap which utilizes an integrated systems approach
for managing water resources (https://bit.ly/3e1gOlW).
This approach involves watershed-scale thinking, in
order to manage water in ways that respond to the flows
of the natural systems, geology and hydrology of an area.
Protecting watersheds ensures that benefits all Floridians
enjoy – thriving natural systems, abundant water supply,
flood protection, and resilience to a changing climate –
are available for the long term as the state continues to
grow.
Under the One Water approach, TNC seeks solutions
that achieve multiple benefits – environmental, economic
and social – and that eliminate the silos inherent with
managing water supplies and water quality issues
as though they were separate problems. To achieve
desired outcomes, TNC recognizes the importance of

Figure 1. Lake Howard Nature Park, City of Winter Haven. Photo Credit: Mike Britt

TNC is focusing its One Water work at the bullseye of
Florida’s expansion — Central Florida.
We realize that time is of the essence to demonstrate
successful implementation of One Water programs and
projects in this region. TNC found a partner for changing
the water management paradigm in the City of Winter
Haven (see Figure 1).
Located in the Peace Creek Watershed – the
headwaters of the Peace River between Tampa and
Orlando – Winter Haven is in one of the fastest growing
regions in the country. It is also known as “The Chain
of Lakes City” because of its 50 lakes and two chains
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of lakes. Like many other communities in Florida, the
identity of Winter Haven is directly connected to water.
The unique hydrologic landscape of the watershed
includes high sandy ridges with freshwater lakes where
recharge to the surficial and Floridan aquifers occurs, and
a low-lying area where historical water flows were slowed
down, stored and treated in wetlands. This watershed is
also located in one of Florida’s Water Use Caution Areas
because of chronically low lake levels and river flows.
Winter Haven realized that a new approach is needed to
ensure the health of the hydrologic systems that protect
and preserve its iconic lakes.
In 2010, the city developed the Peace Creek
Sustainable Water Resource Management Plan aimed at
setting a new proactive course of action for managing
water resources for future generations. One of the most
significant components of the plan is the “Sapphire
Necklace" (see Figure 2), a NBS network consisting
of restored wetlands with a connecting trail network
that allows nature to do what it does best – provide
flood protection, store and clean rainwater and runoff,
increase resiliency to storms and weather-related events,
provide water supply, and support wildlife habitat. At the
same time, this interconnected system of “nature parks”
will provide future generations the health benefits of
having more nature in their lives.
Public acceptance of this ambitious watershed

Figure 2. Winter Haven's One Water Map. Source: City of Winter Haven

scale plan provided motivation for Winter Haven to
further develop a One Water Master Plan (1WMP). The
1WMP’s vision is for Winter Haven to become a vibrant,
innovative, “smart” community embracing a One Water
culture. This culture promotes responsible stewardship
of social, environmental and economic resources. The
key feature of the plan is the use of NBS to provide water
supply, flood management and long-term protection of
the city’s 50 lakes. By managing water holistically and
long term, Winter Haven expects to save considerable
cost for future projects while providing significantly more
benefit.

One Water Toolkit
TNC’s decision to partner with Winter Haven is just the
beginning. TNC’s vision is to support expansion of One
Water programs and projects to communities both large
and small throughout Florida. To achieve this vision, TNC
recognized the need to develop a toolkit for others to
achieve One Water success. TNC and Winter Haven are
working together to develop these tools as part of the
1WMP.
The first tool is a stakeholder analysis to determine
regional perspectives before embarking on an ambitious
planning process such as the 1WMP. A TNC social
scientist led stakeholder interviews that provided a
broad understanding of the community’s knowledge,
attitudes and perceptions of NBS. In general, the key
stakeholders interviewed were influential and trusted
community members who represent and understand
a broad community constituency and are aware of
challenges facing the Peace Creek Watershed. Interviews
revealed that the lakes, a strong sense of community and
having a small town feel while being near big cities as
the top watershed qualities, and family and community
cohesiveness as top community values.
The second tool is making the economic case for NBS
specific to One Water initiatives. TNC and Winter Haven
are jointly developing a decision support tool based
on the economies of NBS. It will allow local leaders
to explore the economic trade-offs of implementing
combinations of One Water approaches compared to
“business as usual” approaches.
The third tool is completing an on-the-ground
demonstration project early in the implementation
process to give residents a living example of what their
future community could look like. TNC is supporting a
project led by Winter Haven to transform a traditional
roadway stormwater pond near downtown into a
compact nature park that will recharge the aquifer. It
includes pedestrian walkways and boardwalks and will
stimulate renewed investment in the area.
The fourth tool is a watershed working group. The
stakeholder analysis revealed the need for a forum to
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bring together key stakeholders, including adjacent
communities, governments, businesses, landowners,
community-minded organizations and establishments to
provide input to and maximize the success of the 1WMP
and other regional efforts related to water resources.
TNC’s goal is to engage key Peace Creek Watershed
stakeholders through establishment of a collaborative
and diverse working group focused on driving multi-party
solutions to water challenges in the region through the
lens of The One Water approach.
The TNC/Winter Haven partnership continues to grow
and adapt. We recognize that additional tools may be
needed to make the 1WMP a reality. Our mutual intent
is to develop a plan that accounts for the full value of
water within the community and makes the One Water
approach an integral part of Florida’s future. Long-term
sustainability for our unique natural systems and our
growing communities depends upon it.

■

Beth Lewis is the Freshwater Program Manager for
the Florida Chapter of The Nature Conservancy. She is
responsible for overseeing the Chapter’s freshwater
resource conservation activities through policy initiatives and
project implementation. Previously she served as the State
Policy Chief for the South Florida Water Management District
and prior worked as legal counsel to the U.S. Army Corps of
Engineers, Jacksonville District.
Contact Information
Beth Lewis
Freshwater Program Manager
The Nature Conservancy, Florida Chapter
Home Office: 1601 SE 8th Street, Okeechobee Fl, 34974
Beth.Lewis@TNC.org
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Monthly educational webinars give you…
cutting-edge information from recognized industry leaders with local and
national coverage stories, case studies, and beyond
a member-only benefit with free registration for AWRA members
convenience and ease of participation through anytime learning with
archived recordings and free PDH opportunities
Call for webinar presenters and topics! Email your suggestions to Michael
Campana with the following: speaker's name, affiliation, email/mobile phone,
topic, and why you think it's important and appealing to AWRA members.

NOVEMBER 18 | 1:00 – 2:00 PM ET
TOPIC
Science Aspects of a Forecast-Informed Reservoir Operations Program
Part 1 of a 5-part series with AIH and AWRA
SPEAKERS
Anna Wilson
Field Research
Manager
CW3E/ Scripps/ UCSD
AWRA Members: FREE

Forest Cannon
Atmospheric Scientist
CW3E/ Scripps/ UCSD

Chris Delaney
Sonoma Water
Senior Engineer

Non-members: $25/per

Join today and prorate your AWRA Membership! Then enjoy free access to all
monthly webinars and recorded programs! REGISTER ONLINE: bit.ly/3eTCjUv
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Wetlands to the Rescue - Recharging Our
Water Supply
Patrick Burger and Joy Kokjohn
THE CITY OF OCALA (LOCATED IN NORTH-CENTRAL
Florida), St. Johns River Water Management District
(SJRWMD), and the Florida Department of Environmental
Protection (FDEP) are working together diligently planning
for Florida’s future water supply. Water supply planning
is essential for meeting resource demands of a growing
population, while protecting the integrity of Florida’s
waters. As prescribed in Florida Statutes Chapter 373,
water management districts must regularly assess water
supplies, identify potential water shortfalls, and work
with stakeholders to develop solutions. This collaborative
process involves scientific study of our water resources,
assessment of water use impacts and potential project
benefits, and partnerships among agencies to ensure the
most cost-effective and beneficial project solutions. One
such project that exemplifies this cooperative process in
action and provides multiple benefits to the environment
and the community is the Ocala Wetland Groundwater
Recharge Park.

FDEP identified the Silver Springs system as being
impaired by nutrients and mandated nutrient reductions
in the region. In order to provide a flow benefit and
nutrient reduction to Silver Springs, the city made the
forward-thinking decision to invest in Florida’s water
resources by committing to build a wetland treatment
recharge park at an abandoned 9-hole golf course
less than six miles from the springs (Figure 1). Filtering
reclaimed water through treatment wetlands would
provide excellent water quality treatment, resulting in a
clean supply of water for recharge.

Protecting Our Water Resources
One of Florida's most iconic springs, Silver Springs
(see Figure 1), is located just outside of the Ocala city
limits. Silver Springs was identified as an Outstanding
Florida Spring (OFS) by the Florida Legislature in 2016,
affording the springs additional protection to ensure
its conservation and restoration. Pursuant to the OFS
designation, minimum flows and levels (MFLs) for Silver
Springs were adopted in 2017. In assessing compliance
with the adopted MFLs, SJRWMD determined that the
Silver Springs MFLs would not be met in the near future
as a result of projected increases in groundwater use
within the region. To avoid future flow reduction, water
managers approached the city seeking potential projects
that could benefit the flow at Silver Springs. Having
excess reclaimed water available, the city identified
aquifer recharge as an option to offset impacts from
groundwater withdrawals. Recharging the groundwater
supply, the Floridan aquifer in this region, can lessen the
negative water resource impacts making more water
available to meet regional needs.
A recharge project would improve flow at Silver
Springs; however, the city faced water quality constraints.

Figure 1. Map of Ocala Wetland Groundwater Recharge Park and Silver Springs,
Marion County, Florida. Source: SJRWMD

Additional “out-of-the-box” thinking by the city
resulted in the incorporation of a stormwater
component to the wetland recharge project. The “Old
City Yard” drainage basin had been plagued by historic
flooding. Utilizing existing infrastructure associated
with a decommissioned wastewater treatment plant,
stormwater could be collected, pre-treated and
pumped to the wetland recharge park. The addition of
stormwater will result in greater quantities of water for
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recharge, additional water quality benefits and flooding
abatement.

Creation of a Recharge Wetland
The wetland recharge system design consists of 35
acres of infiltration wetlands divided into three unique
cells, which will collectively receive up to 5.0 million
gallons per day (mgd) of reclaimed and stormwater upon
project completion (Figure 2). Onsite characteristics,
such as the existing location of open fairways and ponds,
guided the layout of the wetland cells, allowing for the
preservation of the mature tree canopy. The design
of the wetland cells allows water to flow from deeper
to shallower areas where strategically placed wetland
plants remove nutrients as water flows to recharge areas
(Figure 3). This flow system reduces the water’s nitrate
concentration to almost zero before it enters the aquifer
as recharge.

Maximizing Beneficial Use of Reclaimed Water
Prior to creation of the wetland recharge park, the
city conveyed excess reclaimed water to spray fields for
disposal. Although spray fields have been critical in the
historic management of surplus reclaimed water, they
provide no ecological value or significant water quality
treatment. Most water is lost to evapotranspiration
and little nitrate reduction occurs within the percolated
water. By recharging excess reclaimed water through
treatment wetlands, the city will offset a portion of its
groundwater withdrawals. This project helps the city
mitigate its impacts to Silver Springs while increasing the
beneficial use of reclaimed water.

Benefitting Silver Springs Flow
Using a groundwater flow model, SJRWMD estimated
the flow benefit to Silver Springs resulting from recharge
at the wetland treatment park. Based on early estimates
of 2.8 mgd of reclaimed water availability, the model
predicted a benefit of 1.4 cubic feet per second (cfs)
to Silver Springs flow. As reclaimed and stormwater
availability reach the 5.0 mgd project design capacity, the
flow benefit to Silver Springs may exceed 4.0 cfs.

Improving Silver Springs Water Quality
To estimate the nutrient removal capabilities, the
city’s consultant created a model that would quantify
the treatment provided by the wetlands. Based on the
maximum annual influent supply of 5.0 mgd with an
initial nitrate concentration of 3 milligrams per liter, the
wetland treatment model estimated that this system will
remove approximately 34,000 pounds of total nitrogen
per year and 23,000 pounds of nitrate per year. These
reductions equate to an annual mass removal of roughly
74 percent and 96 percent, for total nitrogen and nitrate
respectively.

Providing Recreation and Education
In addition to providing environmental benefits, the
park offers an opportunity for environmental recreation
and ecotourism. Local Audubon Society and Native Plant
Society chapters have remained interested stakeholders
Figure 2. Conceptual Design for Ocala Wetland Groundwater Recharge
and were instrumental in guiding park features and
Park. Source: Jacobs Engineering Group (formerly ch2m)
benefits. The park includes
2.5 miles of walking trails and
boardwalks with a future plan
to line the trails with more than
20 educational kiosks to inform
visitors of the functions and
importance of wetlands, provide
information on nonpoint source
pollution, and identify common
plant and animal species within
the park. Once complete, the
recreational and educational
Figure 3. How the Wetland Will Work. Source: Jacobs Engineering Group (formerly ch2m)
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opportunities will enhance the park and create a
neighborhood amenity in an under-utilized area of the
city.

water supply and environmental benefits. Funding
assistance was provided through the SJRWMD Cost-share
Program and FDEP Springs Restoration Funding. The
resulting Ocala Wetland Recharge Park is a
marvel of planning, science and partnerships
culminating in a comprehensive project that
will benefit water supply and water quality,
while alleviating flooding and providing
recreational and educational opportunities
for visitors to the park.

■

Figure 4. Aerial view of Ocalo Wetland Groundwater Recharge Project, Ocala, Florida.
Photo Credit: City of Ocala

Planning and Partnerships Make for Better Projects
Born out of collaboration, the Ocala Wetland
Groundwater Recharge Park (see Figure 4) is a great
example of how local and state government partnerships
can work to identify and construct projects that benefit
the environment and protect water supply. Without
partners this project might not have come to fruition,
or certainly not as quickly. The city of Ocala put forth
the land and provided expert local knowledge, funding,
construction management, community outreach and
ample source water. SJRWMD and FDEP assisted with
planning, scientific evaluation, navigation of regulatory
requirements and calculation of the project’s estimated
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the St. Johns River Water Management District,
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holds a BS and MS in Civil Engineering from the
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and Hydrology.
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Exploring the Lower Floridan Aquifer for
Future Water Supplies in Polk County
John F. Ferguson, and George A. Schlutermann
efforts include water use regulation measures,
FLORIDA’S WATER MANAGEMENT DISTRICTS (WMDS)
water reuse projects, reclaimed water distribution
are tasked with identifying new/alternative water
systems, increasing irrigation and indoor efficiency,
sources when future water demands are forecast to
and stormwater projects. Even with these efforts, new
cause significant harm to natural resources. Central
alternative water sources are still needed. Since 2016,
Florida’s traditional water source is fresh groundwater
the District has collaborated with the Polk Regional Water
obtained from the Upper Floridan aquifer (UFA). Since
Cooperative (PRWC) to investigate using surface water
the 1990s, the Southwest Florida Water Management
or brackish groundwater from deep wells. The PRWC is a
District (District) has identified impacts in Polk County to
special funding district created by 16 local governments
surface water and groundwater levels from historical use,
within Polk County to develop and distribute new
implemented recovery strategies to improve water levels,
drinking water supplies.
and helped to meet future water demands.
Polk County covers 2,011 square miles in central
Purpose and Hydrology
Florida (Figure 1). The District's region covers 81 percent
The LFA throughout Florida is separated from the UFA
of the county, and the South Florida WMD covers a
by a series of dense “middle confining units” that vary in
smaller eastern portion. The latest water demand
overlapping location,
estimates for the District
age, depth and rock
portion of Polk County
type. The confining
predict an increase of 45
unit covering most of
million gallons per day
the District region was
(mgd) by 2040, or 22 %
named the middle
increase from 2015 use,
confining unit II (MCU II)
primarily in the growing
by the U. S. Geological
Public Supply sector.
Survey (USGS) (Miller
The ability of fresh
1986). The MCU II is a
groundwater to meet
few hundred feet thick
this demand varies by
within most of Polk
specific location, but it’s
County, but pinches out
generally accepted that
in the eastern portion
the quantity exceeds
of the county below
what can be withdrawn
a shallower middle
without impeding the
confining unit (MCU I)
recovery or creating new
covering east-central
impacts to wetlands,
Florida. The top of MCU
lakes and aquifer levels
II dips southward from
in Polk County.
Figure 1. County Map with Exploratory Drilling Sites.
900 feet below sea level
The District has
Source: Southwest Florida Water Management District (SWFWMD)
in northern Polk County
been working with
to 1,400 feet below sea
farmers, municipalities and industries in Polk County
level south of Fort Meade (Figure 2). The MCU II contains
for decades to reduce use from the UFA. The UFA
large amounts of evaporitic minerals such as gypsum
consists of carbonate beds of limestone and dolostone
that were deposited approximately 38 to 48 million
several hundred feet thick which have varying degrees
years ago, as sea levels declined. Groundwater in contact
of porosity and fracture flow. The ongoing conservation
with the MCU II’s evaporites is typically too brackish for
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irrigation or drinking without treatment. Because the
LFA water below MCU II was considered unusable until
recently, there were few wells constructed deep enough
to evaluate its properties. Fundamental questions
concerning the District’s investigation include how
permeable is the LFA below the MCU II, how much water
can be withdrawn below the MCU II while protecting the
overlying UFA and surface water features from impacts,
and is the treatment of brackish water from the LFA
viable for municipalities in the region.

hydrogeology is complex and multiple monitoring wells
are needed for separate aquifer zones. The Frostproof
site started later in 2017 and has a similar construction
schedule. The investigation at the Lake Wales site is just
beginning and will generally mirror the investigation at
the Frostproof site.
Testing methods employed in the drilling phase of
the Crooked Lake and Frostproof projects included
lithology sampling, drill stem pumping tests, core
analysis, geophysical logging, optical borehole imaging,
packer testing, water quality testing, and short
duration aquifer testing. At the Frostproof site,
the District is constructing a test production well
to perform an aquifer performance test (APT), a
multi-day pumping test requiring multiple wells
that provides additional reliability for aquifer
parameters.

The PRWC Wellfield Projects

Figure 2. CFWI-HAT, 2020. Model Documentation Report, East-Central.
Source: Florida Transiend Expanded (ECFTX) Model, 275 p.

District LFA Investigations Near PRWC SE Polk Projects
The District commenced its LFA Investigation Project
in 2012 to complement the regional groundwater
monitoring programs that began in the 1980s. The
District has three LFA Investigation project sites currently
underway in Polk County. The sites are located along
the U.S. 27 corridor in Lake Wales, Crooked Lake, and
Frostproof. The objectives of the drilling and testing
programs are three-fold: determine the potential of the
LFA as a brackish groundwater resource, determine the
degree of confinement of the LFA from the UFA, and
establish if there is a potential injection zone in the LFA
for disposal of the concentrate that would be produced
in a desalinization treatment process.
The Crooked Lake site exploratory drilling (See
Figure 3) started in 2017 and collected continuous rock
cores (Figure 4 and 5) from a depth of 1,200 to 3,200
feet below land surface (bls). Numerous hydraulic tests
were conducted at various depths for water quality and
permeability. The wells are being completed as longterm UFA and LFA monitoring wells. Construction is
underway on a second LFA monitoring well because the

The PRWC has also tested at two planned
wellfield sites in 2019, with 50 percent funding
and technical assistance from the District: the
Southeast Wellfield located east of Lake Wales
(PRWC SE), and the West Polk Wellfield located
in the City of Lakeland (PRWC WP). The sites are
planned as future regional brackish groundwater
treatment facility locations. Under Florida Statute,
it is generally the role of end users to implement
water supply development projects, but the
District can provide both regulatory direction and
incentive funding for regional projects.
The Southeast Wellfield test site was located on the
northern end of
the anticipated
wellfield,
opposite a
site tested in
2009 by the
neighboring
South Florida
WMD 10 miles
south. The
testing included
exploratory
drilling to
3,000 feet bls
to collect rock
cuttings and
water samples,
and measure
aquifer
properties
at multiple
Figure 3. Continuous 10-foot core from 2,990 to 3,000 feet at
depths. A
the Crooked Lake Test Site by Huss Drilling. Source: SWFWMD
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separate APT production well was constructed to 2,000
feet bls. The APT found the LFA to be less productive
than observed at the southern site, however the tighter
formation may be advantageous for a treatment facility’s
concentrate injection. The USGS also participated by
providing high-resolution borehole imagery and isotope
water age dating. The PRWC is using water samples to
design treatment processes for the planned treatment
facility.
The West Polk Wellfield LFA test site included a
similar scope
of drilling to
2,800 feet bls
for testing,
sampling,
and finishing
a dual-zone
monitor well
and an APT
production
well at
approximately
2,200 feet
bls. The water
quality in
the LFA and
confinement
from the
UFA at the
West Polk
Figure 4. Inspection of Cores conducted by District and
site appears
Consultant geologists. Source: SWFWMD
favorable for
the water supply project.
The PRWC plans to implement the Southeast and
West Polk Wellfield water supply projects in gradual,
phased expansions to observe the impacts of LFA
withdrawals and changes to raw water quality. The
geologists involved with the projects understand that
recharge to the LFA will be widely dispersed, and it
could take several months to a few years for changes in
the UFA or surficial aquifer to propagate. The District’s
expanding well monitoring networks and improving
groundwater models will be used to evaluate aquifer
responses due to pumping. If unfavorable impacts to
natural systems or existing groundwater users occur,
then changes will be made to future expansions. The
District will also continue to evaluate other water supply
options such as surface water from Peace Creek or
Upper Peace River, or inter-county partnerships to
provide additional alternative supply.

Figure 5. 10-foot core from 3,040 –3,050 feet bls
Dolostone and Anhydrite. Source: SWFWMD

Reference
Miller, J.A., 1986. Hydrogeologic framework of the Upper
Floridan Aquifer System in Florida, and parts of Georgia,
Alabama, and South Carolina; U.S.G.S. Professional Paper
1403-B, 91 pp.
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Southwest Florida Water Management District and is a
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supply development projects and water use estimations.
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FEATURE

On the Road to Achievement: Safe Yield in
Central Arizona
Jessica K. Fox
and groundwater replenishment requirements for new
FOR A DIFFERENT PERSPECTIVE ON WATER SUPPLY
developments. For cities in particular, these factors have
management, the state of Arizona continues to make
led to great reductions, if not the complete elimination,
strides toward ensuring long-term water sustainability.
of the annual reliance on groundwater. Irrigated
Earlier this year, Arizona celebrated the 40-year
agriculture has also given way to urban development in
anniversary of its Groundwater Management Act of 1980.
the Phoenix AMA and, in doing so, lessened the reliance
The Act is lauded for positioning Arizona as one of the
of agriculture on groundwater as well.
first states to create a manageable system for governing
Still, the Phoenix AMA has not yet achieved the goal of
its groundwater use. The pivotal legislation was passed
safe
yield and meeting the goal by 2025 seems unlikely.
at a time when the state’s most
populous areas were experiencing
the impacts of severe
groundwater overdraft (see Figure
1) and as central Arizona water
users were readying for the arrival
of a new renewable water supply
– Colorado River water.
Two of the more prominent
outcomes of the Act were the
establishment of the Arizona
Department of Water Resources
(ADWR) and the creation of
Active Management Areas
(AMAs), wherein groundwater
use would be regulated by ADWR
pursuant to a management goal.
In the Phoenix AMA, an area
defined by seven groundwater
Figure 1. Overdraft Dashboard with h Phoenix AMA selected, inflow and outflow units in Acre-Feet.
sub-basins below the greater
Source: ADWR
Phoenix area, that goal is safe
While the Act set the foundation for better
yield. Safe yield requires that the AMA reduce its reliance
groundwater planning and management in the AMAs, it
on groundwater to the point where extraction and
also established a high volume of exemptions allowing
replenishment are in balance. The goal is meant to be
continued groundwater withdrawals in all water using
achieved by 2025 and maintained thereafter.
sectors. Agricultural groundwater users were granted
Significant progress has been made in the Phoenix
grandfathered groundwater rights in order to continue
AMA since the 1980s, in that the volume of groundwater
farming historically irrigated lands. Existing municipal
withdrawn has either declined or stabilized by sector,
users could continue to receive groundwater unless their
while the population of the AMA has more than doubled
water provider chose to become designated as having
from about 1.8 million to more than 4 million residents
a 100-year assured water supply. In that case, only a
today. Several key factors contributed to that success,
relatively small, defined amount of groundwater would
including the utilization of in-state surface water
be allowed by ADWR and withdrawals beyond that would
supplies, Colorado River water and reclaimed water, as
need to be replenished. New subdivisions not served
well as increasingly stringent conservation programs
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by designated water providers would need the majority
of their groundwater use replenished by the Central
Arizona Groundwater Replenishment District to remain
consistent with the safe yield goal. Tribal groundwater
users were exempt from the restrictions established
by the Act, but their withdrawals are necessarily still
included in the safe yield calculation. Unless these
groundwater rights and exemptions are addressed
through additional conservation, reductions in use, or
other mitigating actions, reaching a safe yield balance
may be impossible in the years to come.
Today, Arizona’s water community is engaged in
two ongoing processes that could set the stage for the
next era of groundwater management and address
these very issues. The first is the Governor’s Water
Augmentation, Innovation, and Conservation Council,
tasked with identifying and analyzing long-term water
management issues, strategies and solutions, and the
second is ADWR’s collaborative process of research
and development of its next AMA management plans.
Notwithstanding the achievements of the decades of
groundwater management that followed the passage of
the Act, the challenges that lie ahead, laid bare through
these processes, are significant. The management goal
of safe yield directs the regulatory framework for limiting
groundwater reliance but in setting the goal AMAwide, it was not intended specifically to protect aquifer
health. In other words, achieving safe yield would not
necessarily prevent localized impacts from groundwater
pumping, like declining sub-regional groundwater levels
or land subsidence. The importance of these and related
challenges cannot be underestimated in these statewide
conversations, particularly as Arizonans face ongoing
drought, potential surface water shortages, and the
prospect of continued growth and development across
the state.
Preserving groundwater resources in the future will
require stakeholders to contemplate new strategies
without infringing upon existing rights while also
being mindful of the costs and limitations posed by
infrastructure, replacement water supplies, or stricter
conservation requirements. For example, groundwater

pumping is, in many cases, less expensive than the
costs associated with delivering and utilizing alternative
renewable supplies. Those economics will be difficult to
overcome.
The 1980 Act led water users to reevaluate their
reliance on groundwater and prioritize the use of
renewable supplies. We are duly proud of the successes
we’ve achieved under this framework. But the future
conditions we face call for the consideration of an
updated strategy. Safe yield as a management goal served
us well in organizing water users around a common ethic
of groundwater sustainability, and while it continues
to be meaningful, there are significant impediments to
achieving the goal that can no longer go unaddressed.
As current statewide processes move forward, it is truly
an exciting time to be engaged in Arizona water policy
conversations. With ADWR’s final statutorily defined
management period through the year 2025 on our
doorstep, the water community is challenged once again
to collaborate and develop strategies that preserve our
groundwater resources for the long-term and ensure all
our supplies can be sustained for generations to come.
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Find the best.
Meet your
recruitment
goals.
Attract top
talent.
Tell your recruiting story to thousands of job seekers, AWRA
members, and water resources industry professionals.
We’re a partner of the Engineering & Science Career Network and
can help you tap into a talent pool of candidates with the
experience, training, and education needed for long-term success.
12,250 Searchable Resumes | 2,474 Searchable Jobs | 2,064 Average Job Views

careers.awra.org/employers
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SAVE THE DATE | July 19-21, 2021

Connecting Land & Water for Healthy Communities Conference
JOIN your fellow water resource
professionals at the AWRA 2021
Summer Conference. #AWRA2021

This conference brings together
multi-disciplinary stakeholders, types
of organizations, and professions to
address the design, integration, and

LOCATION
Hyatt Regency Denver Tech Center
7800 E Tufts Ave
Denver, CO 80237
CALL FOR SPECIAL SESSIONS ON
THEMES
Submit your special session online
by February 1, 2021.
REGISTRATION
www.awra.org
AWRA members save on all
conference registration rates.
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implementation of the programs
necessary to better connect land
and water planning and policy.
With a focus on the relationships
among water resources management,
utility operations, and land use
planning and design, attendees will
come away with an understanding
and strengthened personal
networking connections across the
disciplines and professions critical to
water and community sustainability.
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WHERE WILL YOUR CAREER TAKE YOU?
The AWRA Career Center offers professional
services to help you build and manage your career
for maximum success!

CAREER LEARNING
The Career Center offer various articles and
presentations with topics that include networking,
creating powerful resumes, behavioral interviewing,
and much more.

CAREER COACHING
Experienced coaches, with a variety of professional
backgrounds, all have graduated from an accredited
training program and are certified in behavioral style
analysis and interpretation.

RESUME WRITING
Not receiving calls on your resume, trying to make
a career change, or want to ensure you have an
edge in the job market? Let certified, experienced
writers craft you a resume that gets noticed!

careers.awra.org
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