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What is SWRR?
The Sustainable Water Resource Roundtable (SWRR) is a quarterly sharing of water information amongst federal, 
state, private, education, nonprofit, and indigenous nation sectors. The Sustainable Water Resources Roundtable 
(SWRR) was co-founded in 2002 to support water sustainability efforts of the White House CEQ and Federal Agencies. 
It is a subgroup of the Advisory Committee on Water Information (ACWI), which advises agencies responsible for 
managing water resources. The SWRR has hosted multi-stakeholder meetings on indicators, innovative initiatives, 
and research needs since December 2002, across the U.S. 

On December 14th and 15th of 2016, SWRR was held at Babcock Ranch in Fort Myers, Florida, one of the first 
sustainable towns in the United States, and water professionals from across the nation were in attendance. SWRR 
Co-Chair John Wells shared with attendees the SWRR vision of ensuring that water helps the environment and has 
a positive social and economic impact. He said the “main thesis is to achieve sustainability by maintaining impact.” 

David Berry, SWRR co-founder and Facilitator, told participants they were not witnessing a SWRR meeting, but that 
by being there, they were part of SWRR. “The information shared and connections made often create value long 
after the meeting.”

Co-Chair Bob Wilkinson called SWRR a dialogue, which is “meaning flowing through” instead of a discussion which 
infers, “talks breaking down”, and Ernie Cox, President of Family Lands Remembered, LLC. and SWRR speaker, said 
SWRR “facilitated hard discussions.”  

Stan Bronson, Executive Director of the Florida Earth Foundation and co-host of the December event noted of 
all SWRRs, “This one was open to the public.” The event fostered a broad range of information sharing and had a 
theme of collaboration and transparency as a solution to water issues.

Babcock Ranch master developer Syd Kitson installing 
a solar panel at Babcock Ranch
Photo credit Babcock Ranch.

Mary Babcock at Babcock Ranch
Photo credit Simone Dominique

(L to R) John Wells, Co-Chair, SWRR; Rhonda Kranz, Steering 
Committee, SWRR; David Berry, Manager, SWRR; Robert 
Wilkinson; Co-Chair, SWRR; and Stan Bronson, Steering 
Committee, SWRR.
Photo credit Simone Dominique

Solar presentation at Babcock Ranch 
Photo credit: Simone Dominique
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About the Florida Earth Foundation
Florida Earth Foundation is a nonprofit organization that develops knowledge exchange platforms in the 
water space.  Begun as a University of Florida initiative in 2002, Florida Earth was originally designed to help 
with outreach and education for the Everglades Restoration Plan.  In 2004 it was taken out of the university 
system and turned into a nonprofit.  Programs that highlight Florida Earth’s global and domestic capacities 
are:

1. The US-Netherlands Connection’s Professional Program – Started in 2007, USNC Pro has taken more than 
160 participants from over 20 states to the Netherlands to explore Dutch Expertise in water management, 
infrastructure and resilience.  Operating out of the famous city of Delft, USNC Pro teams travel to 
locations that illustrate the amazing resolve of the Dutch to overcome the difficulties of a country that is 
over 40% under sea level.  Each USNC Pro experience can be custom made with a variety of outcomes, 
but always designed to give participants insight into the Dutch way of thinking that created some of the 
most famous engineering feats on earth.  USNC Pro for 2017 will be of particular importance in that it will 
have subgroups embedded in it that will work on creating a global partnership between the US National 
Labs and their counterparts in other countries.  Dates for this program are June 19-23.  Registration and 
details are available at http://floridaearth.org/usncpro2017.  Plans are underway to expand the program 
into Great Britain in late 2017 and Indonesia in 2018.

2. The Florida Earth Modules – The oldest of the Florida Earth programs, the Modules are two-day 
educational courses designed to help participants understand and appreciate the complex nature of 
Florida’s environmental systems.  The Modules are generally a day in a classroom setting with experts 
and a day in the field seeing what was discussed the day before.  Module themes have been about 
Natural Systems, Agriculture, Water Quantity and Quality, Ecosystem Restoration and the Water-Energy 
Nexus.  The Natural System Module is scheduled for March 30-31.  Go to http://floridaearth.org/nsm2017 
for an agenda and registration.

3. Florida Earth and the Sustainable Water Resources Roundtable (SWRR) – Florida Earth is a partner 
with SWRR and helps with several aspects of the Roundtable.  Florida Earth’s Executive Director, Stan 
Bronson, is a member of SWRR’s Steering Committee and assists in logistically setting up meetings, 
communications and proceedings.  
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Agriculture and the City 
Solutions to Competitions for Water 

Resources

Drip Irrigation. Photo Credit: The U.S. Department of Agriculture
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“”

Florida’s future depends upon an 
abundant supply of freshwater. 

Every corner of 
our state is now 
experiencing some 
form of conflict over 
water.

“In our panhandle where 
inadequate water flows have 
depleted oyster resources, there 
is hardly anything left to harvest. 
In Central Florida, [the tourism 
capital] there will be a one-
third of a billion gallon per day 
shortfall of fresh water by 2030. 

Lake Okeechobee on the other 
hand, discharged hundreds of 
billions of gallons of water, after 
a wet season just this past year 
because the dike, aging, is not 

strong enough to hold as much 
water as the lake collects. Since 
the beginning of 2016, the Army 
Corps of Engineers discharged 
hundreds of billions of gallons. 
Think of what we could have 
done with that water. 

Water is our greatest 
asset.
It is our common identity in 
a state, like ours, where our 
residents are often from 
someplace else. Water is not just 
a challenge facing Florida; I think 
that most people in this room 
will agree that this is a global 
challenge, requiring all of our 
attention.

At the same time that we are 
experiencing growing conflict 
over water, we are experiencing 
growing conflict over food. [...] 

Projections indicate 
that populations 
around the world will 
grow by 80 million 
people per year. 

That’s the equivalent of adding 
a new Germany every year. 
As a growing middle-class 
changes around the world, as 
soon as people can afford it, 
they add fruit and vegetable, 
and nuts, and proteins to their 
diets. This will stress agricultural 
production.

Water is finite but reusable, 
and the struggle to allocate 
that water pie and involve new 
water technologies may well 
determine conflict, or hopefully, 
the lack of conflict as we 
struggle to meet the needs of a 

ADAM PUTNAM
Florida Commissioner of Agriculture  
Speech, via video. Edited for brevity.

Of all of the challenges facing our state, 
I consider water to be our greatest 

long-term challenge.
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ADAM PUTNAM Cont’d

10-billion person population.

As we look to the next green 
revolution, we must rely less on 
water and use water more vigilantly.

[..]Because of the new technologies and best 
practices that our farmers have adopted in Florida 
alone, agriculture is saving the equivalent of 12 
billion gallons a year. ... we are incentivizing growers 
to use drip irrigation.

Florida has made the conservation of working, 
agricultural lands and their environmental benefits a 
top priority. Since 2011, we have used conservation 
easements to permanently preserve more than 
24,000 acres of environmentally sensitive farms and 
ranches from development.

These easements also allow the land and 
agricultural operations to continue to operate and 
contribute to Florida’s economy. 

But solving this challenge can not just fall on the 
backs of farmers and ranchers. All sectors of water 
users have to continue to make strides to improve 
efficiency. Per capita use of water is lower in Florida 
today than it has ever been, and it continues to 
fall statewide, despite the continuous population 
increases. 

Even though a 1000 new people a day are moving 
to our state, we are using less water per capita. [...] 

I am excited that you will get to see 
[...] innovative solutions, firsthand, 
this week. 

I can’t think of a better example of a forward 
thinking community than Babcock Ranch. [...] 

Babcock Ranch is leading Florida 
into the future for sustainable 
development and infrastructure. 

From solar energy production, gray water irrigation 
systems, and storm water recovery, it sets the new 
standard for a sustainable community.  
It also sets an incredible precedent for future 

development by working with the state to preserve 
more than 80% of the original ranch. 

Babcock Ranch and Babcock Ranch Preserve are a 
model for others to follow.[...]

We must get out of the habit of 
using water only once. 

Florida is recycling more than 40% of the total 
wastewater flows. We have constructed hundreds 
of domestic wastewater treatment facilities to 
provide nearly a billion gallons of water per day 
of reclaimed water that can be put back into the 
system.

But conservation and renewal reuse alone will not 
be enough. The next step must be to explore more 
sources of water that won’t be depleted. 

We must find ways to grow our water supply from 
sources that are resistant to drought and shortage. 
Simply put, our water supply options must become 
more diverse. [...]

No one has a monopoly on 
solutions to this global crisis.
And to the extent that there are ways for us to 
continue to collaborate and partner with one 
another to meet the diverse water needs from 
Florida to California, and around the globe,  this 
gathering is an important opportunity to do just that. 

[...]

If we want to continue to attract businesses, draw 
tourists, while protecting our natural resources, and 
feeding the nation, we must ensure that we have 
the water supply to meet our needs, not just for 
today, but for generations to come. 

[..] 

Thank you for your dedication to 
our precious natural resources.
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Babcock Ranch 
Orientation 

Babcock Ranch Photo Credit: Simone Dominique
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We wanted to think about how we 
can create this land so that it could 
be additive to the generations of 
the future and not take away from 
them.

So our stated goal is to create the most sustainable 
town in the United States and we want to prove 
that preservation and development can work 
hand in hand.[...] And we are now in the process of 
building the largest new town coming out of the 
ground in the United States. 

On July 31, 2006, we purchased this 91k acre ranch, 
and then we turned around and sold 73k acres to 
the state of Florida in the largest land purchase 
in the history of the state. We ended up with 18k 
acres, and out of the 18k acres, we are preserving 
50% of that. So at the end of the day, 90% of the 
original ranch is in preservation forever and that is 
something that we are very, very proud of.

There were people who were not in favor of it, 
and they wanted the entire ranch in preservation 
forever, and I totally understand that–they had 
every right to do that, and I would like to think that 
they made us even better. It’s a matter of listening 
when people have problems, or oppose you, rather 
than just rejecting it, and we tried to do that [to 
listen].

Our environmental groups [...] stepped up and said, 

“We realized that in order to preserve this land, we 
need to create this new town, but let’s create this 
new town in the right way, and in the end it worked.

In order for us to be successful, we absolutely 
needed the help of all the environmental groups 
and they all stepped up, and it was fantastic. And 
local leaders and the government, without that, it 
just simply wouldn’t have happened. And then we 
had a series of charrettes, where we brought all of 
the public in.

We also did something pretty 
unique, 

and it made it very complicated. We created this 
private-public partnership to manage the ranch, 
and I think we spent more time working through 
that management agreement than we did on the 
actual purchase of the land itself. 

But the Babcock family was 
incredible in the stewardship of this 
land. And what people don’t realize 
is, to keep the land pristine, you 
just don’t leave it and let it go. 

It takes a lot of work and a lot of money to keep the 
[invasive plants] out and to make sure that you get 
through all the burning and all of the things that go 
into making it pristine. And so we said to the state, 

“”
Syd Kitson 
Chairman and CEO, Kitson & Partners LLP, Master Developer of Babcock Ranch and Babcock 
Ranch Preserve (The largest preservation purchase in Florida’s history and the United States’ first 
solar-powered town.) SWRR presentation edited for brevity.

There were people who were not in favor of it, and 
they wanted the entire ranch in preservation forever, 
and I totally understand that–they had every right to 
do that, and I would like to think that they made us 

even better. 
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‘Why don’t we form a 501(c)(3), and let us manage 
it for 10 years, and we’ll leave all the funds from the 
ranch operations to fund it, and we won’t have to 
guess where to ask for any money from the state, 
and it will be totally funded.’ And for 10 years, that’s 
exactly what we did, and it worked. We kept the 
operations going, [...] and now it has been turned 
over to the state.

Building a sustainable community, 
it all begins with the land. 

For us, we went back and looked at a map from 
1940 and 90% of the town will be built on previously 
impacted pasture land, farm land,[and] mining land. 
[This] 90% is on already-disturbed land. 

And you’ll see from the flow ways, 
we aren’t going to fight nature here. 

We are going to work with it. [...]

We have resources on the property that we are 
going to be able to use. We have a mining operation 
so all of our aggregate, all of our fill materials are 
coming right from the property itself. 

We have on-site farming, we have a restaurant so 
all of our food is right from the ranch itself. We have 
a sod farm. We are going to limit the amount of 
turf coverage to 30% of residential lots to conserve 
water.  

So what you are going to notice [is] there is no grass 
along the boulevard. It’s going to be ground cover 
and natural planting, and trees, and bushes and the 
reason that we are doing that is the last thing that I 
want to have is to have the lawn mowers cycling 24 
hours a day that you have in many towns. [...]

The use of native and naturalized landscape 
materials, is important to us. By way of coincidence, 
after a hurricane or natural event, that is what is still 
standing–the natural landscape. It use[s] less water. 
75% of all trees and shrubs will be native plants. 

And 100% of all irrigation will use 
reclaimed or gray water that is 

provided by an onsite water utility. 

We own the utility. We are building it now.

I would tell you that smart growth, 
in my mind, is important today 
or more important than it was in 
2005. Not only is it the right thing 
for the environment, but it is smart 
business. And we are learning that 
very, very quickly. 

If we prove that this makes sense 
financially, a lot of other people are 
going to do it. 

So we are absolutely working on that, and we want 
to make that happen.

Syd Kitson Cont’d

Babcock Ranch
Photo Credit: Babcock Ranch
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Using Public-Private 
Partnerships (P3s) to Solve 

Water Challenges

Green Cay Wetlands, Florida. Photo credit: Florida Water Daily
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I like to tell people, in Florida, we have 2 seasons of 
water, too much and not enough. [...]So the idea is 
basically how to keep water that is going to tide [for 
when] we need it. [...]

The c-51 [private-public partnership] was originally 
designed as a water supply project. [...]This complex 
is located at the intersection of almost all of major 
canals in Southeast Florida. 

The concept is too much water [is] being dumped 
into the Lake Worth Lagoon in South Florida, [so] 
capture it, store it, and release it to recharge the 
aquifer. [...]

If you don't release water to tide, it does a really 
good job of recharging the aquifer. [...]If you look 
at cost comparisons, reverse osmosis works 
but is expensive from a capital and operational 
perspective over time. [...]

Reuse to recharge is an even more expensive 
technology. I believe that we need to be doing all 
of this and have a balanced portfolio but [..] you 
have to do cost analysis of the best solution for that 
scenario.

For every milestone, there [was] 
a public meeting. [...]This is a very 
transparent process. 

The private partnership part of this involves public 
utilities, it involves lower East Coast governments, 
the SFWMD, the Florida EPA, drainage districts, 
and I am the manager for the private sector partner 

which is Palm Beach Aggregates, which is a mining 
company and also a construction company. We 
worked through this project in a collaborative way. 

These are the basic documents by which we were 
able to put this deal together: 

I am a firm believer that if you are going to get 
something done, whether it is between multiple 
agencies, or 2 state agencies etc., or state and 
a federal, you have to [figure out] the common 
interests, and you have to be honest with each 
other. [...]

Get it all out on the table and then decide, where do 

Ernie Cox
President, Family Lands Remembered, LLC. and Project Manager for Palm Beach Aggregates. 

Cox created the Babcock Ranch private-public partnership (P3). SWRR presentation edited for brevity.

“”

C-51 Reservoir – 
P3 Structure
 Interlocal 
Agreements: 
Feasibility Studies, 
Cost Estimates, 
Etc.
 Formulating 
Task Forces and 
Working Groups
 Project Protocol 
Memorandum of 
Understanding
 Resolutions

 Letters of Intent
 Conveyance 
System 
Agreements
 Capacity 
Allocation 
Agreements
 Operation and 
Maintenance 
Agreement
 501c3 Entity
 Transfer 
Agreements Upon 
Completion 

Get it all out on the table and then decide, 
where do our interests intersect? 
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our interests intersect? 

We tend as human beings to spend most of time 
on the outside of this chart, fighting about where 
our interests don't intersect, and it leads to a lot of 
frustration and sometimes bad feelings. 

If we spend more time on the areas 
where our interests intersect, we 
would get a lot more done.
[...]

P3s are hard. The reason that they are hard is 
because they are different[...]because you are 
basically saying that we are going to work together 
to get this [..] done faster. [...][We cut the process 
time down significantly. 

If you are doing a P3 project there is a lot of 
personal interaction and the whole team has to be 
committed to that upfront, otherwise it is doesn't 
work. We also brought in the regulatory agencies 
who would be issuing the permits–early and often. 

The biggest thing that I learned in this project is that 
everybody that is going to touch it at some point in 
its life, get them together early.

The natural structure of a p3 can be 
very flexible [...] and very creative. 

[...]Regarding spending public money on private 
partnerships, you have to look at the objective. If 
the goal is to recharge an aquifer, then you look 
at the natural lifetime of pipes and equipment and 
pumps, the ownership isn't as important. We have 
to evaluate what our needs are and our timing. If 
a government agency [needs to do a $200 million 
project and doesn’t] have $200 million in the bank, 
and if you are able to spread that out over time, it 
makes sense.

My belief is that you have to a real clear, transparent 
comparison of alternatives, as compared to your 
budget. [...] 

There is a value that is not captured 
currently in our planning process 
for environmental restoration,

and it's the opposite of the [financial term] net 
present value of money (NPV). On the public side, 
the longer I wait to restore a resource, the more 
damage happens. So if there is a project that is 
scheduled for 20 years down the road and there is 
a way to move it up to 5 years, there is a value there 
that somehow we have to capture, because if I am 
an estuary [on the verge of collapse], I don't need 
help 20 yrs from now. I need help now. [...]

A question that I am asked a lot 
about P3s is, ‘Why should we 
pay the private sector to do this 
project?’

My answer to that is let's look at a traditional public 
project, [...]  90% of the money that you spend 
is going to the private sector anyhow, [i.e the 
companies that are hired], and you also have the 
expense of the public sector overseeing the private 
sector. If you do this in a very open process, you 
shorten the whole thing and remove transaction 
costs. Part of the strategy of the project has to be 
to build in public review and public input, and you 
do it as early as you can, and you do it at critical 
junctures.

Ernie Cox Cont’d
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Solar Energy  
and Babcock  Ranch  

 

Babcock Ranch Solar Panels. Photo Credit: Simone Dominique
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Buck Martinez
Sr. Director Project Development, Florida Power & Light Company

FPL installed 343,000 solar panels at Babcock Ranch. 
Presentation edited [...] for brevity.

[Regarding solar power,] in California they started with subsidies and mandates.[...]So if you live in 
California, especially in the LA area, you are paying 20.5 cents a kw/hour for your energy.  If you 
live in Babcock Ranch, you will be paying 9.2 cents a kw/hour. So Babcock ranch is being built 
without any state subsidies, any state mandates, any impact on our customers' taxes.[...] 

It is generating zero emissions, and it has no water impact. We have a fairly robust natural gas 
economy, we are about 68% natural gas. For every 1k megawatts of natural gas, you are using 7.5 
million gallons of water a day. Now you understand why solar is becoming so important.

FPL today already complies with the 2030 Clean Power Act. Most people don't realize that there 
are 55 utilities in the state of Florida, many of those are co-ops which use coal as their source of 
fuel, [which could make it challenging for them to comply]. 

Kudos to Syd [Kitson] for his thinking and his vision. I would argue that most cities will look [to] 
Babcock Ranch going forward.

“”From a legacy perspective, you always say, 
“What did I leave behind?” For us [FPL], we used 40 

million barrels of oil in 2001, today we are [using] 
zero. That's huge.
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Babcock Ranch Concepts 
as a Model for Replication

Weir, Photo credit: Cory Denton
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So, we are very passionate about what we do. 

We started the restoration on 
Babcock before we started the 
community...before a shovel went in 
the ground, and that was to capture 
that passion. 

In the ‘40s they used to show this Disney 
commercial [The Winged Scourge] before movies. It 
shows how far we have come as a society. It talked 
about how to drain wetlands to kill off plants. 

And so it wasn’t that anybody was 
a bad steward of land, we just 
didn’t understand back then. Now 
we know how to do it right, and we 
need to start doing it right. 

So here is an aerial and present day Google 
earth. Between 1953 and 1999, there were some 
significant changes to wetlands at Babcock. 
Agricultural operations did come online, and it really 
did kind of impact all the wetlands out there, so 
they started to disappear.

So what we are doing within the community is, 

we kind of start to mimic what was 
there before with wetlands. 

We are also using rain gardens, bioswales and trails 
to pull people out there to educate them on how 
these work. We don’t want people to go into their 
backyards and kill all the wetland plants. 
And we actually have some proposed backyard 
wildlife habitats which are very similar to rain 
gardens. We are going back and restoring all of 
these small little pockets of weltands that were all 
over.

[...]We are really putting a lot of time into studying 
and making sure we were still going to keep those 
wetlands hydrated.

We have tons of lakes, most of them are over 
five acres, so we have really good water quality 
treatment. 

At the end of that whole treatment system we are 
doing this series of filter marshes, about 358 acres 
that are then going to filter the storm water runoff 
prior to discharging off-site.  

Then, we did some nutrient loading 
calculations. Now there is a 54%  
improvement in nitrogen and 
87% improvement in phosphorus 
discharging off the site. 

So when the community is completely developed 
and built out you’ll see that net improvement.

The wastewater treatment plant is going through 
an additional chamber and then 100% of it is going 
into the mining lakes, which were on the property 
already, and are going to store the reuse water. That 
will all be used for the irrigation of the community.

Amy Wicks
Project Manager at Kimley-Horn and Associates, Inc.
Presentation edited [...] for brevity.

“”
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Laura Herrero
Johnson Engineering
Bulletpoints of presentation at SWRR

Babcock is one of the largest contiguous parcels in Florida. Telegraph Cypress Swamp wetland is about 
24,000 acres of the preserve. 
Babcock Ranch used ‘good stewardship’ practices and left the non-agricultural areas alone. 
Curry and Big Island canals were built to drain the land and were present in 1944.
In the 1970s, Big Island realized over-draining. 
Master developer Kitson & Partners was not the highest bid but the Babcock family wanted people who 
had the same mindset they had: conservation.
The properties are being built on former agriculture and mining land. Added some parcels and removed 
others. State road 31 future wildlife crossing. Area 6 = final boundary for BR community.
Detailed aquatic faunal analysis. 30 sample sites for 3 yrs. What to monitor integrity and have reference 
conditions.
Wetland hydroperiod analysis. Well map data shorter days of inundation that was thought. Created 
hydrographic where water was verus need of water for different habitats.

Babcock Ranch rendering. Photo Credit: Babcock Ranch
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Is Florida Ready for Direct
Potable Water Reuse?
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Chuck Drake
Board Member,  Water  Environment  Research  Foundation, and PG, Tetra, Inc.
Presentation edited [...] for brevity.

“”Approximately half the water 
we use in Florida is for drinking 
water supply and half of that 
goes to irrigate our lawns; 
the other half is what we use 
inside our house. Water used 
inside our homes goes to a 
wastewater treatment plant, 
reclaimed water treatment 
plant, or an advanced waste 
treatment plant. 

We can build a water 
purification plant to treat water 
from these sources that meets 
or exceeds potable drinking 
water standards. That water is 
potable reuse water and can 
be used for aquifer recharge, 
or send it to drinking water 
treatment plant for reuse and 
constant recycle. 

Although we can’t reuse 100% 
of the water from our homes, 
but we can use pretty close 
to it. The recycled water 
represents an established 
water supply that’s already 
in place, which allows us to 
reduce the amount of fresh 
groundwater or surface water 
that is used. 

The Water Environment and 
Reuse Foundation is the prime 
advocate for water reuse in the 
nation. 

Florida has worked for over 
30 years to reduce our per 
capita consumption of fresh 

groundwater, and as result, 
Florida reuses about 730 
million gallons a day, leading 
the nation in water reuse.  
That is one of the reasons 
why our withdrawals of fresh 
groundwater have essentially 
been the same for the last 10 
years while our population has 
increased significantly during 
that time. 

The Central Florida Water 
Initiative was formed 
to determine the safe 
groundwater withdrawal 
limits and to estimate future 
water demands.  Extensive 
groundwater flow modeling 
was conducted to determine 
potential impacts from that 
work as well as evaluating 
on surface water bodies and 
wetlands. 

In Central Florida, 
we withdraw about 
800 MGD, and by 
2035 we will need 1.1 
billion gallons per day 
to meet projected 
demands, 

assuming that per capita rates 
remain constant.  

The CFWI team found that 
we can withdraw an additional 
50 MGD without adverse 
environmental impacts. 

This means that there is 
the potential for a 250 MGD 
deficit in water supply and 
that alternative water supplies 
are needed to meet future 
demand.  

The CFWI RWSP identified 
144 alternative water supply 
projects that could provide up 
to around 400 MGD of water 
to offset the 250 MGD that 
can’t be met with traditional 
supplies. 

So what is the potable reuse 
process? 

After you treat from 
a reclaimed water 
treatment plant, 
ultrafiltration (UF), 
reverse osmosis 
(RO), and then 
Advanced Oxidation 
Processes (AOPs) 
are used to produce 
water that meets or 
exceeds drinking 
water standards. 
In the end, almost 
everything is removed, 
including unregulated 
compounds.  

The chemical NMDA is used 
as a surrogate for many 
other chemicals, such that if 
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NDMA isn’t detected, there is 
reasonable assurance that all 
others are removed.

The City of Clearwater is a 
leader in indirect potable 
reuse and wanted to 
educate the public about 
their project and conducted 
numerous pilot plant project 
tours, implemented public 
outreach and developed a 
website about the project.  
This education and outreach 
greatly enhanced the 
project, which is now under 
construction. 

With respect to public 
education, the WateReuse 
Research Foundation 
conducted a survey asking 
who the public trusted the 
most with respect to the 
quality of their water. The 
results were the Department 
of Health and medical 
researchers. One of the most 
important aspects of a potable 
reuse project is the public 
education and outreach, 
and it was demonstrated 
in Clearwater that public 
acceptance was greatly 
improved by the education 
that was conducted.

A recent project was 
conducted by the WateReuse 
Association in Hillsborough 
County.  The project team 
consisted of Hillsborough 
County, Tetra Tech, Xylem and 
GE.  The team constructed 
a potable reuse pilot project 

that treated water from the 
County’s Falkenburg Advanced 
Wastewater Treatment 
Plant.  The process utilized 
ultrafiltration, reverse osmosis 
and advanced oxidation to 
produce water that exceeded 
drinking water standards.  
That water was collected 
by local home beer brewers 
who produced 27 styles of 
beer.  The beer was divided 
into 4 judging categories and 
the winners were announced 
at the New Water Brew 
contest held during the 2016 
WateReuse Symposium.

We tested unregulated 
microconstituents like caffeine, 
17-b-estradiol and found 
nothing.  The concentration 
of many of the constituents 
was below detection limits, or 
if detected, was at the 10-9 
concentration.  For example, 
the concentration of caffeine 
was 941,000,000 times LESS 
than in a cup of coffee.  The 
anti-inflammatory Naproxen 
was found to be 626,000,000 
times LESS than the reference 
health level.  

Florida Senator Simpson 
wants to remove regulatory 
hurdles to potable reuse, as 
long as the public health and 
safety are protected. Over 
the summer of 2016, multiple 
stakeholders including the 
water management districts, 
WateReuse Association, the 
Florida Utility Council, Florida 
Department of Agriculture and 

Consumer Services, Florida 
Audubon, and others, met 
to provide input to the FDEP 
who would draft legislation 
to give to Senator Simpson. 
The biggest issue is to identify 
reclaimed water as a source of 
drinking water. 

How does the cost of potable 
reuse compare to other 
sources? It’s not an exorbitant 
cost. It’s not something that is 
going to break the bank. It’s 
right in the range of brackish 
groundwater reverse osmosis, 
is less than surface water or 
ocean water desalination.  In 
many parts of Florida, the only 
available supply will be from 
alternative water sources, 
so the cost of potable reuse 
should be compared to other 
AWA projects, not traditional 
groundwater.

Is Florida ready for 
reuse? The answer 
is yes. We are 
doing it. We have 
demonstration projects 
going on right in the 
state for potable 
reuse that shows it’s 
affordable and the 
water exceeds drinking 
water standards.

Chuck Drake Cont’d
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Innovations 
in H20 Technologies
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Marianna Grossman
 Founder and Managing Partner, Minerva Silicon  Valley 

What will be the salinity 
infiltration into our water supply? 
What will be the sea level rise 
consequence that we have 
to deal with? What will be the 
drought, or the flooding, or 
extreme storms, and high winds?

It's important to be 
able to talk openly 
about concerns 
because they happen, 
whether or not we 
discuss them.

Here an example of a technology, 
developed by an Israeli company, 
that listen to leaks in water 
systems–on the public side of the 
meter and helps to detect them.  
Every water system loses a lot of 
water in its place. 

This is one of the other things 
we like to think about: all of the 
different sources of water in a 
more integrated way. 

Advanced water purification 
treatment, as Chuck talked 
about.  There is plant in Orange 
County that is already operating 
as a new plant. There is one is 
San Francisco that is at 8 million 
gallons a day planning to go to a 
lot more using the process that 
Chuck described and treating 
wastewater for potable/ non-
potable uses.

And then there are also people 

working on decentralized 
water treatment and reuse. 
So water capture, treatment, 
and use in buildings and then 
there are different kinds of 
reuse technologies: biological , 
chemical, and mechanical. And 
sometimes those are combined. 

San Francisco Public Utilities 
commission is doing is a lot 
of innovation.  They manage 
water not just for San Fran,  but 
they also sell water to 28 water 
agencies in the Bay Area. They 
are serving millions of customers, 
and they are really concerned 
about the limits on the freshwater 
that is coming in. They are trying 
to limit the amount of water 
reuse for various purposes, so 
an alternative water source 
could be any of those things on 
that list rainwater etcetera. With 
appropriate treatment, you can 
use it for non-potable end use.

In commercial 
buildings, about 75% or 
more of water, maybe 
up to 90 or 95% of 
water only needs to be 
non-potable standard 
for things like toilets, 
cooling, laundry, 
commercial processes. 
You don't need to have 
potable water for those 
purposes.  

The SFPUC building reuses water. 
They get rainwater that's pretty 
clean, stormwater that's pretty 
dirty, and nuisance ground water 
from, maybe, pumping out. There 
may be waste water from grey 
sources and black sources which 
include kitchen sinks and toilets.

Here is an example of grey water 
being reused in a new high rise 
in San Fran that has commercial 
and residential and all of their 
toilets are being flushed with grey 
water that they are producing in 
that bldg. 

This is a San Francisco public 
utility building. You can see this 
area along the edge of the bldg 
and the other side of the bldg 
are constructed wetlands that 
have bacteria and other micro 
organisms that are digesting the 
black water that is being pumped 
through.  

The roots of the plant also are 
assisting that process, so it makes  
a pretty architectural feature 
and inside the building there is a 
lobby that has more plants. They 
treat the water with UV and then 
reuse it in the bldg for greywater 
purposes, flushing toilets, cooling 
and also some irrigation. 

Another company is 
called Intrysic, and 
they are using some 
interesting biological 

“”We know changes are coming. 
What are we doing to plan for them? 
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remediation systems to clean 
water. They can take a lot of nasty 
stuff out of water through floating 
islands or through planting of trees.

They put microbes in the roots of the plants to take 
out different things, like heavy metals, TCE, and 
hazards materials. They really clean up the water, 
and then they can pump it through a plant to the 
area and really get a lot of bad stuff out of the water. 

Biomass can be harvested, so 
where they are taking heavy metals 
out you can actually smelt the 
plants and recover some of that 
metal. 

They have plants targeted to the particular issues 
of the water. This seems to me to be a very useful 
for wetlands restoration where you put in plants 
that are specifically suited to clean up the water 
then you don't need to use chemicals or an energy 
intense use. Basically, sunlight is the energy that 
drives these plants.

With respect to traditional water treatment, reverse 
osmosis is a pretty old technology. There is a 
company called Desalitch that is doing basically 
multiple-pass systems. They are much more 
efficient in how they use water, and they use a lot 
less energy than traditional reverse osmosis.

When you are doing a kind of system like the one 
that Chuck described, this is the kind of innovation 
in technology that people are already using in 
beverages, forestry, and lots of applications for 
cleaning groundwater, etcetera.

Stanford is doing some really interesting work. 
They are saying there is a value in water. They are 
studying an anaerobic system which is operating in 
South Korea. What they are doing is capturing the 
energy from the methane and the biosolids to be 
able to have, essentially, a net-zero energy, zero 
greenhouse, gas emission process that produces 
not only clean water but recovers other resources 
from the water as well. 

And that is where sometimes innovation can really 

switch the process you are doing. I mentioned 
about smart grid for energy, for water. Here is an 
example in Portland, an eco-district where they are 
putting water management and energy in a circular 
kind of method.

This is a DC school that is doing a lot of good work 
capturing and using storm water.

The last thing that I wanted to address was policy.
There are different ways of creating markets for 
water rights.

If you give people an allocation, 
let's say each business or home 
gets 100 units of water, and they 
only use 80, they can sell their 
20 units back on the market. And 
people who need extra water can 
buy it at a higher price. 

That way you can have differential pricing for 
people who use more water and that helps incent  
them to do water innovation.

Then the last point that I wanted to make is about 
pricing water at the accurate cost for replacement. 
A lot of times, people are charging for the current 
cost of water, not for the future cost. 

I think that water is more like blood 
than sand. It's precious, and we 
should price it accordingly.

Marianna Grossman Cont’d
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Those 

Amazing Satellites

Space. Photo credit Sweetie
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The organization I come from is based near Oxford, 
UK, at a site of major scientific instruments. 

We are involved with how you use 
the data that comes back from 
space.

In the US, we have the Eyes and Seas project which 
is about trying to end overfishing. We also work with 
the U.S. Coast Guard and the insurance sectors. 

The satellites that I am talking 
about today are located in the low 
earth orbit, which is about 180 to 
2000 km above the surface of the 
earth.

The human eye can only see in 3 colors, bright 
green, yellow and blue. Satellite technology can see 
a much wider band, and infrared can look at plant 
species, molecules, water content, we can also look 
at water pollutants, and damage to plants.

Looking at algal blooms, this is Lake Erie and 
one of the things that satellites are really good at is, 
you can detect chlorophyll from space. 

You can’t detect potassium or 
nitrogen, but you can detect 
chlorophyll which is usually a very 
good proxy variable for potassium 
and nitrogen.

Satellites are really useful for detecting change. So 
here we have Lake Mead and what can see now are 
changes from 2000 to 2015. You can go back in time 

and can basically create a total picture of change.

This is imagery of the biomass of mangroves and 
height. 

If you combine that with infrared,

you can start to look at the health 
of these plants so you get an 
overall picture.

This is jellyfish imaging in the UK, and they are 
around nuclear power plants. 

What you see highlighted in yellow is a huge area 
of jellyfish, and they are heading into the water 
intake of this power plant. This is a huge problem 
for power stations because the jellyfish get into the 
cooling system and then the  system has to be shut 
down before there is a lot of damage done.  

What can do is use satellites to identify jellyfish and 
then shut down the system before jellyfish get in 
there.

Cathy Johnson
Catapult Satellite Applications
Presentation edited for brevity.

“”
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Achieving Sustainable 
Water Resources 

Through Technology and Innovation

Photo Credit: Babcock Ranch
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Jeffrey Lape
Deputy Director, Office of Science and Technology, U.S. EPA

Thank you, Stan and Dave for bringing together 
this group. I sit in the policy/regulatory/technology 
nexus. What I would like to try to do is help make 
the business case for innovation and technology. I 
will make it from an external perspective, there are 
a lot of great experts out there as well as what the 
EPA is attempting to do. I will show you some early 
adopters and the great work that they are doing, 
and I will end with a blog with where we need to go 
to next. 

For those who have been in the water world forever, 
we remember the Cuyahoga River is the iconic 
example of a larger problem of the past. Today's 
problems are far more challenging and difficult. I 
simply like to characterize our water crisis as: too 
much, too little, poor quality, and wrong place. And 
how quickly can that change, in a heartbeat, right?

So people like Buzz Thompson and Newsha Ajami 
with Stanford University have made the case for 
why we need to innovate in the water sphere in their 
work: The Path to Water Innovation. David Sedlak 
from UC Berkeley has written a book Water 4.0: The 
Past, Present and Future of the World’s Most Vital 
Resource. It helps us chronicle where we have been 
and tries to take a look at the future, beginning to 
introduce that notion of not just centralized systems 
but de-centralized systems.

The Johnson Foundation convened experts over the 
course of several years including with this report, 
I love the title, Navigating to New Shores - Seizing 
the Future for Sustainable and Resilient Water Future.  
They did this because they knew we have a water 
crisis.  The Aspen Institute and Nicholas School at 
Duke University similarly saw a need for innovating 
the future, again, look at the title, Innovating 
for Sustainable and Resilient Water Future. They 
brought together experts from all over the country 
representing every possible nonpartisan way to say 
how are we going to innovate our way out of this 
water problem we have. 

Even the utility sector recognized that they need to 
shift from being viewed as a wastewater utility into 
a resource recovery entity. Last March, the White 
House convened the White House Water Summit, 
again, as an example of, we've got a water problem, 
we have got to figure out how to fix this.

The EPA has also been trying to express our view of 
the urgency of solutions to problems. In 2013 and 
2014, we issued blueprints and our progress report 
in 2015, considered an attempt to say, “We've got a 
problem, what are some examples of fixing it?”  

We identified 10 market opportunities where 
we think innovation and technology can solve 
problems:

1. Conserving and Recovering Energy
2. Recovering Nutrients
3. Improving and Greening of the Water Infrastructure
4. Conserving and Eventually Reusing Water
5. Reducing Costs and Improving Techniques for Water 
Monitoring
6. Improving Performance of Small Drinking Water Systems
7. Reducing Impacts from Energy Production
8. Improving Resiliency of Water Infrastructure to the 
Impacts of Climate Change
9. Improving Access to Safe Drinking Water and Sanitation
10. Improving Water Quality of Our Oceans, Estuaries and 
Watersheds 

I am going to give you examples of 5, and examples 
of the early adopters who are really going to make 
this happen.

First, let's talk about water energy and wastewater 
nexus. There is lots of embedded energy in waste 
water. There's chemical energy, physical energy, 
and thermal energy.  How do we take advantage of 
that? There are 15,000 wastewater treatment plants 
in the country, that consume one to two percent 
of the nation's electricity, moving and treating that 
water.

“”We identified 10 market opportunities where we 
think innovation and technology can solve problem
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And every one of those can become energy 
producers. So Eastbay Municipal Utility District in 
California and Gresham, Oregon are producing 
more energy than they consume. They are energy 
positive. They were first. So how do we get to 
15,000, how do we scale up their opportunities?

Second, nutrients. We all know the nitrogen and 
phosphorous are essential nutrients, however, 
existing levels in surface water are causing
serious public health (e.g. harmful algal blooms) 
and ecosystem problems in the form of nutrient 
pollution. What if we can actually extract the 
nitrogen and phosphorus out of the water? So there 
are about a dozen wastewater treatment plants 
in this country who are doing just that ...extracting 
the crystalline form of magnesium ammonium 
phosphate (MgNH4PO4),

So the Metropolitan Water Reclamation District 
of Greater Chicago, with the largest wastewater 
treatment plant in the world, is now deploying full-
scale nutrient recovery.

Third, market opportunities for infrastructure. I am 
going to suggest to you, whatever you think of 
green infrastructure is, I want you to think about 
green infrastructure on steroids. It's not just about 
maximizing the value of stormwater. It’s full reuse 
on multiple scales.

There is a fellow David Wagner, an architect 
working in New Orleans and the Netherlands, who 
is advocating the concept of “living with water”. It’s 
fundamental rethinking and redesign of our urban 
environments where we embrace and live with 
water. And you begin to design our communities 
around that notion of allowing water into purposely 
designed areas, rather than building walls to keep 
water out.

A fourth, market opportunity is around water reuse. 
Droughts in the west are compelling cities to 
preserve and conserve precious freshwater (surface 
and ground water). There are many growing
examples across the landscape. Orange County, CA 
putting a hundred million gallons a day of cleaned 
wastewater back into the aquifer. 

In Wichita Falls, Texas, a community of 105,000 
people, their reservoir simply went nearly dry in 
2013. So what was their solution? A 13-mile pipeline 

from the wastewater treatment back to the drinking 
water plant, [it] became one of the first “direct 
potable reuse” facilities, reclaiming five million 
gallons of water a day. Yes, they did a lot. They put 
in the best technology that could be found. The 
best sensors. The best automation. The best data 
systems. It takes a drought sometimes to change 
people's behaviors.

The fifth market opportunity is about enhancing our 
information about water through technologies like 
sensors.

I would like to close by referencing a statement 
issued by Administrator Gina McCarthy last week.
She framed it as “water challenges are actually 
opportunities”.  I will actually take a moment to read 
this with you because it says where we need to 
pivot as a nation.

“Our nation needs to talk more about the future of 
water, which I believe is one of the top public health 
and economic challenges now facing our country.

We need to accelerate the move to a 21st century 
view – where we see water as a finite and valuable 
asset, as a major economic driver, as essential to 
urban revitalization, as a centerpiece for innovative 
technology, and as a key focus of our efforts to 
build resilience.

We need to drive innovation across all dimensions 
of the water sector: in technology, finance, 
management, and regulation.

We all see how science, technology, and innovation 
are opening new frontiers, fueling the economy, 
and changing our world. We must incubate this 
change in the water sector as well because both the 
challenges and the opportunities are vast.

As our nation heads into a time of transition, we 
need to remember that water is a nonpartisan issue. 
We all depend on clean and reliable water – our 
families, our communities, our businesses, our 
society.”

https://blog.epa.gov/blog/2016/12/water-challenges-are-actually-
opportunities/

Jeffrey Lape Cont’d
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Managing Water 
in the West

Water and mountains. Photo Credit: Tony
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We mainly serve 17 western states. We were built to 
bring water to the west as it was being populated. 
So we built dams like Hoover Dam. We also have a 
big production of hydro-power, the second largest 
in nation and make canals to deliver that water all 
across the states. 

My little bubble in the agency is focused on water 
treatment. I manage 2 programs, Science and 
Technology, and Desalination and Water Purification 
Research. [...]

The Science and Technology program funded 
about $2 million in 2016 to do investigations and 
partner with people in the federal government and 
across government agencies to do research. In 
2016 we focused on innovative technology to find 
solutions for an increase in water supply.

The Desalination and Water Purification Research 
had about $3 million in 2016. We do operate a 
facility so a portion of the money goes towards that, 
then the rest funds competitive research. 

The focus of the program looks at all aspects of 
water treatment: wastewater, grey, surface, sea–
whatever you need to treat. It is a broad program. 
Every year we assess the needs from industry, 
academia and nonprofits. 

The neat thing about it is, you can only fund the 
best ideas that hit your table, and if I don’t get good 
ideas at my table then I can’t fund them. So your job 
is to give me the best ideas that you can so that I 
can evaluate for funding!

Grants are very cumbersome, it takes long, it takes 
forever. So we have been doing different things 
to speed up that process, and they seem to be 
working.

Some of the biggest projects we have within the 
S&T program are:

Chromium 6 removal from ion exchange, 

Monitoring strategies for direct potable reuse.

Wetland research.

And some work on emerging contaminants with 
wastewater.

Last year we had Pitch to Pilot. 

We saw that we weren’t getting 
a lot of entrepreneurs and small 
businesses submitting proposals, 
and we really wanted to seek some 
new ideas, 

so what we did was put announcements out that 
we were providing $300k ($100k for each) and all 
you had to do was submit a 15 page paper that told 
me what your idea was–so that I could scale down 
the application and then select the best ones from 
there, pay for you to come to our facility, and sell 
me a pitch. 

I look at what you have. What is it going to do? Can 
you test it? How fast can you test it? From there, 
we selected 3 innovative technologies that are 
going to be tested next year. We are really excited 
because they are all very different. One is for 
renewable energy sources; the other one is looking 
at biological and being very selective of what it 
treats–focusing on wastewater; and the other one 
looks at some new materials they are developing at 
a university. 

Yuliana Porras-Mendoza
Advanced Water Treatment Coordinator, U.S. Department of the Interior Bureau of Reclamation

“”I have funded individuals with stuff 
that came out of the garage. 
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Then you have the DWPR Program Desalination and Water Purification program which gets about $1 to $2 
million a year to do funding in 3 different areas: 50/50 for laboratory scale focusing in academia, involving 
some of your best and craziest ideas. Then moving to pilot scale and then demonstration scale to get into 
market faster. 

We don’t only fund in the 17 western states, we are open to the whole 
US. 

Anybody can apply to the program except federal agencies like the EPA , USDF, etc., because they already 
have federal funding. 

So, it’s open to individuals too. I have funded individuals with stuff that came out of the garage.  This will be 
available in 2017. 

For laboratory scales we fund $150k. Cost share is 50% if you are not a university. If you are a university we 
exempt the cost share.

For pilot scale it is $400k for 2 years. And then full scale demonstration is $1.5 million for 3 years. 

Our reclamation facilities are in Yuma, Az, Alamogordo, Mi, and Denver, 
Co. You can use these at no cost or very minimal cost, 

depending where you are. Our water quality improvement center in  is co-located with a salting plant. We 
have operators there who can test for you.

We just launched the concentrate prize. It’s called more water less concentrate. It’s $150k and the deadline 
to apply is march 13th.             
     
https://www.usbr.gov/

Yuliana Porras-Mendoza Cont’d
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Water  Resources  Opportunities  
From a Federal  Perspective
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I am going to talk a little bit about some of the 
projects that we have in South Florida, but a lot of 
the projects we do are all over the country. 

The USGS is broken into 7 different areas and the 
work that we do is in the water mission. The vast 
majority of the work that we do is cooperatively 
funded. There is a lot of cost sharing. We have to 
work with municipalities, state agencies, and federal 
agencies.

We get called in a lot to do science 
projects that may be of interest to 
multiple municipalities. The issues 
can be contentious. We are called 
in because we are an objective, 
unbiased, scientific resource. 

And sometimes that means that it takes a while 
for us to get data out and the reason for the that 
is these are contentious issues and we have an 
extensive review process. Sometimes the review 
process can take as long as the research itself. This 
helps the public because they get science that is 
well-vetted. 

We do surface water monitoring, groundwater 
monitoring and a lot of this data is up to the day, so
you can go on to the endless map national water 
information mapper https://maps.waterdata.
usgs.gov/mapper/index.html and what it does 
is [it] shows you an area, and you can see all of 
the monitoring that we are doing. It can be daily, 
monthly depending upon the agreement with the 
agency. In a couple of sites, we are starting to put in 
nitrate sensors. 

We are also interested in 
groundwater salinity in South 
Florida. 

One of the types of data that we collect is called 
an induction log, and we also have some salinity 
monitoring. This induction logging is in constructed 
wells and we monitor in a vertical profile where the 
salinity is increasing. You can see through time if the 

salinity is moving up. and you can see how quickly 
it is moving. This is a powerful tool for communities 
who are concerned about salt water intrusion 
affecting their groundwater supply. 

We also have the Everglades Estimation Network 
which is a network of sites to predict the water 
levels in the Everglades, and we are expanding 
that to look at groundwater levels. When the water 
levels drop below land surface, we can get a better 
picture of what is going on hydrologically in the 
Everglades.

We do a lot of modeling. A lot of the tools that 
people use today, salt water intrusion, in particular, 
were developed in South Florida.  

Another kind of modeling approach is this 
conjunctive use type modeling. This is a tool where 
you can look at the whole system in a supply 
and demand framework. They are using this in 
California. What are the demands from agriculture? 
Can we make it more efficient based on what we 
know about how much water the plants are using? 
It’s a really interesting approach to modeling, 
especially in areas where you have multiple uses for 
competing demand. I am hoping that we can start 
using this approach in Florida. 

We are doing saltwater intrusion modeling, where 
we can look at different rates of sea level rise and 
how that will affect the saltwater interface. This 
shows at different rates of sea level rise, where do 
we estimate the interface will be and how close is it 
to some of the wellfields. So you can look in cross-
section where you have freshwater recharge how 
that is affecting the salinity interface. We also go 
to specific wellfields and calculate the composite 
salinity affects on the wellfield through time at 
different rates of sea level rise. 

Coastal flooding is another area 
that we are working on. 

We are innovating some modeling approaches 
that look at surface water and groundwater to look 
at vulnerable areas in the coastal parts of Florida 

Dorothy Sifuentes
Senior Hydrologist, Caribbean-Florida Water Science Center
As spoken at SWRR

“”
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where they are already experiencing the sunny day 
flooding. The low topographic gradient, the low 
elevation at these high tide periods in the, Fall we 
are getting these inundations and [they are] made 
worse by passing storms or other atmosphere. So 
they wanted us to look at different rates of sea level 
rise. 

The closer you are to the sea, more of that will be 
reflected in groundwater. So the groundwater close 
to the coast is going to be rising. We looked at the 
effects of this on the coastal drainage structures 
that the district manages. With rising sea levels, are 
they going to be able to use gravity or at what point 
are they going to have to use pumping to manage 
this? We are able to give Broward County an idea of 
when that transition might occur.

We are also able to go into certain neighborhoods 
in Broward County and say, “Suppose we want 
to maintain groundwater level low enough that 
an area doesn’t get inundated by pumping, how 
much pumping would we have to do in a particular 
neighborhood in order to keep that area from being 
inundated?”

We are talking about some neighborhoods if you 
want to maintain groundwater 1 foot below land 
surface, you have to pump in the order of millions of 
gallons of water a day out. 

Wastewater disposal. This is another area of 
great concern, particularly in the Southeast 
coast. Because of the permeability of the aquifer, 
because of the shallow water table, and the flat 
topography, there is not much drainage potential 
for reuse. So a lot of the reuse water that is being 
generated, there is not a lot of that can be done 
with it. The municipalities are looking for ways to 
work with partners with it. The water is not going to 
be transported away for reuse, they are looking at 
larger amounts of deep well injection to dispose of 
this waste. So one of the aspects that we have been 
critically involved with is understanding the geology. 
There isn’t a lot of data for the deep part of the 
system, so we are working on a number of projects 
primarily in Broward and Miami-Dade. 

We are using seismic reflection 
data. That is a type of tool that the 
oil companies use. 

They send out a signal and receive back information 
that tells them what is happening below the sea 

surface. We are using this in canals. There are also 
land-based methods where we see into the sub 
service and where we have wells we can calibrate. 
We can put together a 3D map of the hydrogeology. 
We are doing that because the primary interest is, 
what are some of the areas that are maybe better or 
worse for injection?

One of the questions is where have some fractures 
or some collapsed features at depth, we are talking 
at thousands of feet, what’s the potential if you are 
injecting into a certain zone of the water moving 
through some of those fractures and potential fluid 
conduits and out into and underground source 
of drinking water? That is a critical issue with the 
injecting of waste water into these deep units. What 
is the potential for transport into some units that 
could potentially be used in the future for drinking 
water?

We are also doing some modeling 
of when you inject these waters 
into the subsurface–what happens 
and how do they move through the 
subsurface?

The last thing that I want to touch on is water 
quality and, of course, nutrients. This is a big issue 
here, particularly in the Everglades.  We know 
they cause all kinds of harm downstream where 
the nutrients are introduced into the system. This 
is a sustainability issue that we are involved with 
firstly because it involves a hydrological system, it 
affects some of the industries where some of these 
applications are, and the introduction of nutrients 
may not necessarily all be from agriculture.  

They can also be from livestock farming or also 
from septic systems. Where you have older 
neighborhoods that are predominantly septic, those 
are potentially introducing nutrients into the system 
as well as landscaping in urban areas. So these 
are all things that are introducing nutrients into the 
system. They are mobilizing, and continue moving 
through the system and causing potential harm 
downstream. One of the areas that we are actively 
doing work in is looking at the hydrological system 
in the Indian River Lagoon to try to determine what 
part groundwater plays–either in transporting 
nutrients or refreshing the lagoon–and what are the 
changes that are occurring through time. 

Dorothy Sifuentes Cont’d
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Consider: 
• Risks 
• Resources 
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Public-Private Solutions 
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Require: 
• Finances 
• Project Management 
• Governance 
• Structure 
• Stakeholder Buy-In 
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Public-Private Solutions 
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Understand: 
• Problem 
• Politics 

Public-Private Solutions 
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Consider: 
• Interests Aligned 
• Mutual Benefit 
• Transparent 
• Conflict Resolution 
• Communication 
• Trust & Conditions 

Public-Private Solutions 
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Denver Stutler 
Breakout Session: Public-Private Solutions 
Chief Executive Officer, Polston Applied Technologies

A public-private solution is a partnering for a public purpose. 
Advice for P3 Success:

Follow the money.  It is critical for success. 
If you can’t assemble a team that delivers, it dies right away. 
Good leaders get stakeholder buy-in right away.
Understand the noise. Look at the symptoms, not just the cause. 
Those who fail don’t consider the political impact.
Respect the other person’s point of view. 
Be transparent. Open the kimono.
Got to get the hay down where the sheep can eat it. Everybody’s got to understand it.
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Frank Bernardino 
Breakout Session: The State of the State
President, Anfield Consulting

As challenges become more regional and water scarcer, communities are going to have to find new 
models to meet their demands. Regional and local water resource entities look at each other and ask, 
“Who goes first?” Institutional or historic roles impede creativity and often stand in the way of solutions.  
There was a time when regional agencies had money to do things, but politics have changed. Competition 
for limited water is a problem that is not going away.

There is an opportunity to apply ideas from the private sector. There are environmental issue leaders in the 
State legislature and local communities, but they need help. For example, algae in the Indian River Lagoon. 
Stakeholders are fighting against each other (farmers, fishermen) when they need to be working together. 

Other issues, like identifying adaptation strategies to deal with sea level rise, are going to require 
government, academia and the private sector to come together.  A university can organize and be a 
partner, but it cannot lead. 

Resiliency Florida is working to create a space for education and partnerships. This can include entities like 
realtors and others in the business sector that historically have not engaged in environmental issues.

Including the private sector is the critical component to getting things done. There exists practical ways 
for interdisciplinary actions, but [there are] lots of barriers. The vulnerability of critical infrastructure will 
drive innovation. Areas of the state most effective are those that know how important investments are. 
Resilience Bonds are growing in popularity in Florida.
 
 

Florida Faces A Daunting Challenge 
• $16.5 Billion over next 20 years in drinking water 

infrastructure improvements. (EPA Drinking Water Infrastructure Needs 
Survey and Assessment - Fifth Report to Congress Sept. 2015)  

• $18.4 Billion in wastewater infrastructure by 2020. (ASCE: 2013) 

• $2.8 billion dollars are needed by 2025 for capital 
improvements and long term maintenance programs to 
support flood control. (Florida Stormwater Association, 2014 Stormwater 
Utilities Survey) 

• $50.5 to $149.8 million per year for Numeric Nutrient 
Criteria Rule compliance. (FSA & FSU CEFA:  2/2012) 

 
7 

Florida Challenge (Continued) 
• $11.3 Billion ($4.4 B Fla. share) over next 20 years for 

implementation of the Comprehensive Everglades 
Restoration Plan (CERP). (Task Force Working Document: Cross-Cut Budget 
2017)  

• $5.6 Billion over the next 20 years for beach erosion and 
inlet protection projects. (ASCE:  2016) 

• $3 Trillion coastal infrastructure replacement value by 2030 
(Florida Oceans and Coastal Council / 2010 [DEP & FWC Co-chairs] & Climate Works 
Foundation / 2009) 

48.71 Billion over the next 20 years (Excluding SLR) 
8 

Percent of State Budget Allocated for Water Resources  
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• Next Steps 
– Work with EDR to provide an accurate assessment 

of the State’s needs. 
– Collaborate with the Florida Association of 

Counties and League of Cities to ensure that 
counties and cities to help local State legislative 
delegations understand the regional needs. 

– Begin to develop a long term strategy to address 
weather resiliency / Sea Level Rise.  
 

 
16 

 
 
Hollywood 

 
Fort Lauderdale 

Dania Beach 

Hallandale 

▶35 MGD in 
predicted loss of 
water supply wells 
 

▶40% coastal 
wellfield capacity 
 

▶16% total wellfield 
capacity 

Influence of SLR 
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Dan Vermeer 
Breakout Session: Getting Value from University–Industry Partnerships
Director, Duke University’s Center for Energy, Development & the Global Environment

(Paraphrased)
Points of conflict are creating risk. Global sustainability challenges such as climate, water and human 
rights are “wicked problems”, where every solution becomes part of the problem, that is, a reconstituted 
problem. Universities play an important role in tackling these wicked problems through academic 
partnerships with industry, government, NGOs, and other stakeholders.

Research papers take years to come out. When a problem is studied, the problem moves on. So there is a 
big demand for experiential learning. 

Duke University is seeing a massive increase in the number of students interested in learning about water 
and energy. Jobs weren’t there for students who graduated in water, so it was successfully combined into 
energy. Duke now has Energy Week in which thousands of people are engaged. Women were signing up 
for the lower paying energy careers so Duke offers a Women in Energy series.

EDGE mission
Create a dynamic hub for education, thought leadership, and 
industry engagement leveraging the power of business to 
address the global challenges of energy, human development, 
and environment.

Business as 
catalystBusiness risk

Triple Convergence
The Strategic Challenge:  Three major trends are converging which 
present the utility industry with a unique strategic challenge

New Capabilities Needed

New people needed

New mindsets needed

New capabilities needed

Workforce 
demographic 

shifts

Transformative 
industry change

Changing nature 
of leadership

▪ Employees no longer respond to top-down 
leadership 

▪ Hierarchies and existing methods make it 
hard to be agile 

▪ Transformative leaders are necessary now

The Challenge

▪ Customers want simplicity, assurance and to 
feel in control. 

▪ Growth in renewables & smart technologies 
will drive significant investments 

▪ Regulatory dynamics shifting to support non-
traditional filings.

The Challenge

▪ Half of the workforce is expected to retire in 
the next 10 years 

▪ Newest  generations seek more mobility and 
change in their careers 

▪ New and different competencies will be 
needed

The Challenge

2016-17 Thought leadership
Research/Thought Leadership 
• Pathways to Sustainable Development in Cuba 
• “Ubiquitous Energy” initiative 
• Technology innovation and water management 
• Book project – “From Footprint to Handprint” 
Outreach/Communications 
• 2017 USBCSD conference: Making Markets, Moving Markets 
• EDGE Chats & video portfolio 
• Women in Energy series 
• Cross-University Sustainable Business Consortium  
• EDGE Leadership Forum: Leading the Energy Transition

0

Careers 2016 Full-Time & Internship employers in E&E

Page 37



Tom Frazer 
Breakout Session: Engaging Academia
 Acting Director, The Water Institute at University of Florida

Florida’s economic well-being is inextricably linked to the health of its water-dominated environment, 
and the legacy of our leaders rests squarely on their ability to ensure that water resources in this state are 
protected and conserved to meet the needs of future generations.
 
The UF Water Institute has distinguished itself as a leader in innovative interdisciplinary research, 
education, and public outreach programs. We have led the way in producing scientific research on 
emerging water issues and in educating the public on what they can do to make a difference.
 
I think that we are doing a great job, at the University of Florida, to develop the knowledge necessary to 
inform effective water policy and management and also doing our very best to impart that knowledge to 
students, the general populous, and other important stakeholder groups. 
 
We have a tremendous capacity at the University of Florida to do this!  We have hundreds of talented 
faculty, more than any other University in the state, working every day specifically on water-related issues...
Innovating, creating and disseminating new knowledge. 

University of Florida 
Water Institute 

Tom Frazer, PhD - Acting Director   

     UF Water Institute Mission 

…to facilitate the internal and external 
partnerships needed to address 
relevant and urgent challenges as they 
relate to effective water policy, 
management and conservation 

Water Institute Programs 
 

Biennial Water Institute Symposium 
Distinguished Scholar Seminar Series 
Water Institute Faculty Fellows Program 
Water Institute Graduate Fellows Program 
Interdisciplinary Workshops and Expert Panels 
Interdisciplinary Research Projects  
 
 

In summary… 
    the Water Institute builds partnerships to 

Define, understand and solve large-scale 
interdisciplinary water resource problems 
 
Develop intellectually stimulating environments 
in which to address important water resource 
problems 
 
Prepare a well-trained water-related scientists, 
engineers, planners, and policy-makers 

 
 Ensure sustainable water resources for Florida,   

    the US and beyond 
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If you really want to make a significant change, you need to make a paradigm shift. There is a 
need to diversify our water sources. We need to move away from 19th century principles where 
drinking water is used for all purposes. We use water once and discharge, regulations stall 
innovation and are inflexible, and systems have a centralized design which is energy intensive. We 
are moving towards the concept of the harvesting of water.

Kebreab Ghebremichael 
Breakout Session: Water Management in Cities of the Future
Assistant Professor, USF’s  Patel College for Global Sustainability

*
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Stormwater 
Overflow 

Water consumption reduced by 50% 

Water reuse  scheme 
Battery Park 

Hmmarby Sjöstad, Stockholm 

Hammarby Sjöstad, Stockholm 
• 35,000 Inhabitants 
• Wastewater for district heating and cooling 
• Water recycling 

• 10,000 inhabitants 
• Decentralized wastewater recycling 

– Toilet flushing 
– Cooling towers 
– Laundry 
– Irrigation 

• LEED buildings, green roofs, rainwater 
harvesting 

It’s already happening:  
Battery Park City, New York 

Best Practices:

• Manage water supply, wastewater and stormwater holistically
  across institutions
• Be sure to involve all players
• Create security through the diversification of sources
• Think creatively about new water sources (and don’t focus on the
  obvious ones)
• Fit water to its purpose. Don’t use potable water for nonpotable
  uses
• Focus on maximizing benefits and doing more with less
• Build an adaptive system

Sewer mining – Pennant Hills Golf Club, 
Sydney

• Sewer mining driven by water scarcity
• Frees up 80 to 100 ML per year
• Irrigated water nutrient rich
• Sydney wastewater master plan has sewer mining
  facilities

Sewer mining – Pennant Hills Golf club - 
Sydney 
• Sewer mining driven by water scarcity 

• Frees up 80 to 100 ML per year 

• Irrigated water nutrient rich 

• Sydney wastewater master plan has 
several sewer mining facilities 

https://www.metrowater.nsw.gov.au/
recycling/map 

Singapore – Diversifying water 
sources for water security  
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“No different than a water utility, we strive to be affordable, reliable and clean. That’s our mission. 
Fortunately, due to innovation and investment FPL has been able to knock it out of the park on all 3 of 
those things. Our bills are 30% lower than the national average. Our reliability is one of the highest not 
only in the state but also in the nation. And the important thing that I want to talk about is our generation 
of emissions–we are 35% cleaner than the national average and that’s primarily due to innovation and 
investment. 

The other thing that we also look at is the water piece, and one thing that I want to remind folks of, 
depending upon which curve you look at, power is a significant user of water. [...] Just look at the US, when 
you look at coal, natural gas, and nuclear, the vast number of those generation units rely on water. So you 
see that globally, 85% of the nation’s generation relies on steam, turban-driven electricity– which is very 
significant. [...]”

Mike Sole 
Breakout Session: The Water-Energy Nexus
VP, State Government Relations, Florida Power & Light

• Water is purified 
and heated to 
produce steam 
which turns a 
turbine and 
generator to 
produce 
electricity 

• Cooling water is 
pumped through 
a “condenser” to 
convert the steam 
back to water to 
be reused 

Purified Water Condenser 

☼ Water use is a necessary part of electricity 
generation from steam electric power plants 

Combined Cycle Steam 
Electric Generating Plant 

(cont.)

• Before the 1972, Florida power 
plants were located on natural 
water bodies (coastal, lakes, 
rivers) to provide “once-through” 
cooling water 

 
• After 1972, closed-cycle cooling 

(i.e.  cooling towers or cooling 
ponds were utilized for condenser 
cooling) 

☼ Power generation sites have historically relied on 
large bodies of water to supply cooling water 

(cont.)

• Closed-cycle cooling reduces 
water withdrawal by about 95 
percent 

 
• However, water consumption is 

significantly increased as these 
cooling technologies evaporate a 
large percentage of the water 
withdrawn 

☼ Current generation cooling technologies require 
less water to be withdrawn from sources 

 

☼ FPL has been investing to advance solar power in 
Florida for many years 

• FPL currently has three solar 
plants in operation  

• By the end of 2016, we will triple 
our solar generating capacity with 
the addition of three new 
universal-scale solar energy 
centers 

• FL’s Public Service Commission 
approved plan is to add 1,200 
megawatts of new solar over the 
next four years 

• The additional 1,200 MW saves 
approximately 10 million gallons 
per day of water usage 
 
 

 
 

15 

Advancing Solar Energy

FPL Babcock Ranch Solar 
Energy Center construction 

Affordable Clean Energy Investments 

14 

• Phasing out older power plants and 
investing in modern, high-efficiency 
energy centers that use clean, U.S.-
produced natural gas: 

‒ 33% more fuel-efficient 
‒ 90% cleaner air emissions  
‒ 50% cleaner CO2 emissions 

rate 
‒ 57% reduction in cooling water 

use per MW generated  
‒ Saving FPL customers more 

than $1 billion in fuel costs 
 

FPL Cape Canaveral Next Generation 
Clean Energy Center 

FPL Riviera Beach Next Generation 
Clean Energy Center 

FPL Port Everglades Next Generation 
Clean Energy Center 

☼ Investing $3+ billion a year to modernize and 
improve our infrastructure 
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SWRR and Florida Earth Foundation In-Kind Partners

SWRR Gratitude
Meeting Sponsors

Syd Kitson,  CEO, Kitson &  Partners 
LLP  
Solar Energy  and Babcock  Ranch - 
Buck  Martinez,  Florida Power &  Light  
Babcock Ranch  Environmental  
Engineering  - Amy Wicks,  Kimley-
Horn  Engineering  
Engineering  Considerations  at 
Babcock  Ranch - Laura  Herrero,  
Johnson  Engineering 
 Public-Private  Partnerships in  Solving 
Water  Challenges, Ernie Cox,  Family 
Lands  Remembered LLC  
 Panel moderator, Bob Wilkinson,  
University of  California,  Santa Barbara  
Is Florida  Ready for  Direct Potable  
Reuse?  - Chuck Drake,  Board 
Member,  Water  Environment  
Research  Foundation  
Those Amazing Satellites - Cathy  
Johnson,  Catapult  Satellite  

Applications  
Innovations in  H2O Technologies -  
Marianna  Grossman,  Minerva Silicon  
Valley  
 Moderator,  Sandy Wiggins,  Principle,  
Consilience LLP  
USGS -  Dorothy  Sifuentes,  Senior  
Hydrologist,  Florida- Caribbean Water  
Science Center  
EPA -Jeff Lape,  Deputy Director,  EPA  
Office of  Science &  Technology  
Reclamation... Managing Water  in 
the  West -  Yuliana Porros- Mendoza,  
Advanced Water  Treatment  
Coordinator, US  Bureau of  
Reclamation  
Lunch  and Speaker - Peter Ward
The Water-Energy Nexus - Mike 
Sole,  VP of  Environmental  Affairs,  
NextEra  
Getting Value  from University- 

Industry  Partnerships - Dan Vermeer,  
Director, Duke  University’ s Center for  
Energy,  Development &  the Global  
Environment ( EDGE)  
Public-Private Solutions - Denver  
Stutler,  President,  Polston  
Technologies  and former Chief  of 
Staff for  Governor Jeb  Bush
UF’s Water Institute - Tom  Frazer, 
Interim  Director, The  Water Institute  
at University  of Florida  
Florida’s Water Challenges - Frank  
Bernardino,  President,  Anfield  
Consulting  
Urban Water  Management in  
Cities of the  Future -   Kebreab  
Ghebremichael,  USF’s Patel  College 
for  Global  Sustainability

Speakers
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Registrant List for SWRR in Florida, December 14 & 15, 2016

FirstName LastName Organization Email City State
Brent Anderson NorthStar Contracting Group, Inc. banderson@northstar.com Tampa FL
Calvin Arnold UF/IFAS, Southwest Florida REC cearnold@ufl.edu Immokalee FL
Koos Baas Aquacare kbaas@aquacare.nl Wellington FL
Mary Babcock Babcock Family Hailma@aol.com Coral Gables FL
Tara Bardi 1969 tarabardi@gmail.com Jupiter FL
Charles Barrett University of Florida CEBarrett@ufl.edu Live Oak FL

Thomas Becker UF/IFAS/Charlotte County Extension Service filizzi@ufl.edu Port Charlotte FL
Robert Beltran Hydro Solutions Consulting rbeltran@hydrosc.com Lakeland FL
Frank Bernardino Anfield Consulting frank@anfieldflorida.com Tallahassee FL
David Berry Sustainable Water Resources Roundtable davidberry@aol.com Washington DC
Lesley Bertolotti TNC lesley.bertolotti@tnc.org Fort Lauderdale FL
Daniel Borges The Nature Conservancy & USACE daborges007@hotmail.com Alexandria VA
Maria Bravo Lago Consulting & Services maria@lago-consulting.com Tampa FL
William Brock Utah Power Systems wcbinc01@aol.com Tampa FL
John Broderick Kitson & Partners jbroderick@kitsonpartners.com Ft. Myers FL
Stan Bronson Florida Earth Foundation stan@floridaearth.org West Palm Beach FL
Matt Caldwell Florida House of Representatives matt.caldwell@myfloridahouse.gov Ft. Myers FL
Joe Cardenas Aquaco Farms joe@aquacofarms.com Lake Worth FL
Cheryl Carpenter C&N Environmental Consultants, Inc. cherylc@cnenvirofl.com Jupiter FL
Kevin Cavaioli Hoover Pumping Systems kevin@hooverpumping.com Pompano Beach FL
David Ceilley Johnson Engineering dceilley@johnsoneng.com Fort Myers FL
Richard Cellamare Sustainable Env. Strategies r.cellamare@att.net Los Gatos CA
Lori Clemence Clarke lclemence@clarke.com Sarasota FL
Anne Cox ecolo-G,Inc ecologinc@bellsouth.net Stuart FL
Ernie Cox Family Land Remembered ernie@familylandsremembered.biz Jupiter FL
Nora Demers Florida Gulf Coast University Ndemers@fgcu.edu Fort Myers FL
David Denham Florida Trails Association ddenham@consultant.com Miami FL
Simone Dominique simone.dominique@gmail.com Palm Beach Gardens FL
Renee Dominique The WunderSpot Project renlizdom@gmail.com New York City NY
Liz Donley Charlotte Harbor NEP ldonley@chnep.org Punta Gorda FL
Chuck Drake Tetra Tech, Inc. charles.drake@tetratech.com Orlando FL
Don Duke Florida Gulf Coast University ldduke@fgcu.edu Ft. Myers FL
Keith Emrick UF College of Engineering - ESSIE kemrick@eng.ufl.edu Gainesville FL
John Everett Apollidon Learning john.everett@apollidon.com Oldsmar FL
Edwin Everham Florida Gulf Coast Univeristy eeverham@fgcu.edu Ft. Myers FL
Brian Fagan Sarasota County Utilities bpfagan@scgov.net Sarasota FL
Thomas Frazer University of Florida IFAS frazer@ufl.edu Gainesville FL
David Fuechtman Miami Corporation dfuechtman@miami-corp.com Chicago IL
Jeff Fulgham Solenis H2Osustain@gmail.com Wilmington DE

Kebreab Ghebremichael USF's Patel College of Global Sustainability kebreab@usf.edu Tampa FL
Gene Gibson Caloosahatchee egibson@egibson.com Fort Myers FL
Wyler Gins Captains For Clean Water Wylergins@gmail.com Fort Myers FL
John Greene Clarke jgreene@clarke.com jupiter FL
Marianna Grossman Minerva Ventures mgrossman@minervaventures.com Palo Alto CA
Ron Hamel Gulf Citrus Growers Association gulfcitruscapron@embarqmail.com Ft. Myers FL
Brian Hamman Lee County Board of Commissioners dist4@leegov.com Fort Myers FL
Noah Handley Lykes Brothers, Inc. noah.handley@lykesranch.com Okeechobee FL
Laura Herrero Johnson Engineering lbh@johnsoneng.com Ft. Myers FL

Maran Hilgendorf Charlotte Harbor National Estuary Program maran@chnep.org Punta Gorda FL
John Hillman Kitson & Partners, LLC jhillman@kitsonpartners.com Ft Myers FL

Stephanie Hooker National Institute of Standards & Technology stephanie.hooker@nist.gov Washington DC

Todd Hopkins Florida Landscape Conservation Cooperative todd_hopkins@fws.gov Vero Beach FL
Lonnie Howard Johnson Engineering, Inc. lhoward@johnsoneng.com Fort Myers FL
Patrick Iler Family Lands Remembered, LLC patrick@familylandsremembered.biz Boca Raton FL

Frank Jochem Aquacare frank@jochem.net West Palm Beach FL
Cathy Johnson Satellite Applications Catapult Cathy.Johnson@sa.catapult.org.uk Satellite Beach FL
Kari Karagoz FGCU karinmansilla1@gmail.com Lehigh Acres FL
Joshua Kellam The ESG Companies jkellam@esgco.com jupiter FL
Jongyeop Kim Florida Gulf Coast University jkim@fgcu.edu Ft. Myers FL
Syd Kitson Kitson & Partners, LLC skitson@kitsonpartners.com Palm Beach Gardens FL
Rhonda Kranz Kranz Consulting kranz@kranzcons.com Takoma Park MD
Lisa Krimsky University of Florida/IFAS lkrimsky@ufl.edu Fort Pierce FL
Thomas Lang Utah Power tjlang@langinc.net Marco Island FL
Jeffrey Lape US EPA lape.jeff@epa.gov Washington DC
Kelly Layman Apollidon Learning kellylayman@yahoo.com Santa Rosa Beach FL
Twyla Leigh UF/IFAS Extension Collier County twylaleigh@ufl.edu Naples FL
Claire Lewis University of Florida clairelewis@ufl.edu Gainesville FL
Brent Lowder HGB & Associates brent@hgbsolutions.com Tampa FL
Mary Lusk University of Florida/IFAS mary.lusk@ufl.edu Wimauma FL
Patrick Malone Mixon Group pmalone@mixongroup.com Okeechobee FL

Karin Mansilla-Karagoz Florida Gulf Coast University karinmansilla1@gmail.com Lehigh Acres FL
Buck Martinez Florida Power & Light Buck.Martinez@fpl.com Juno Beach FL

Paul Mattausch Collier County Government - Public Utilities PaulMattausch@colliergov.net Naples FL
Joan Matthews Matthews Law, PLLC jtmonland@aol.com Orlando FL
Gene McAvoy UF IFAS gmcavoy@ufl.edu LaBelle FL
Gary Nelson Kitson & Partners gnelson@kitsonpartners.com FL

Gary Nicholas fortysylvanacres@centurylink.net Punta Gorda FL
Manny Papir Aqua Sol Filtration Systems aquasolfiltration@gmail.com Aventura FL
Christopher Pettit Palm Beach County Utilities West Palm Beach FL

Kelly Perez UF Florida-Friendly Landscaping™ Program kbperez@ufl.edu Gainesville FL

Yulilana Porras Mendoza Bureau of Reclamation yporrasmendoza@usbr.gov Denver CO
Pete Quasius Audubon of the Western Everglades pquasius@msn.com Ft. Myers FL
Dianne Rhodes Climate Reality dianner@hotmail.com FL
Rhonda Roff Sierra Club Calusa Group marshmaid@gmail.com Clewiston FL
Kirby Rosplock Babcock Family kirby@rosplock.net Palm Beach Gardens FL
William Sarni Deloitte Consulting LLP wsarni@deloitte.com Denver CO
W. Scott FDACS ray.scott@freshfromflorida.com Tallahassee FL
Dorothy Sifuentes U.S. Geological Survey dsifuentes@usgs.gov Davie FL
Mike Sole NextEra Energy michael.sole@nexteraenergy.com Juno Beach FL
Merri Southwell C&N Environmental Consultants, Inc. merris@cnenvirofl.com Jupiter FL
Denver Stutler Polston Technologies djstutler@polstonprocess.com Sarasota FL
Stephen Suau Progressive Water Resources, LLC aroberts@prowatersource.com Sarasota FL
Michael Sullivan IBM mesull@us.ibm.com Boston MA
Derric Tay George Mason University dtay@gmu.edu Pembroke Pines FL

David Urich Responsible Growth Management Coalition d.urich@comcast.net Fort Myers FL
Dan Vermeer Duke University dver24@gmail.com Durham NC
April Walker FDOACS april.walker@freshfromflorida.com Tallahassee FL
Elizabeth McGoldrick Hydrological Services America elizabeth@hydrologicalusa.com Lake Worth FL
Peter Ward Hydrological Services America peter@hydrologicalusa.com Lake Worth FL
John Wells SWRR Co-Chair jrwells2411@gmail.com Eagan MN
Bill Whiteford University of Florida wcwhiteford@ufl.edu North Palm Beach FL
Amy Wicks Kimley Horn Amy.Wicks@kimley-horn.com Ft. Myers FL
Sandy Wiggins Consilience LLC sandy@consilience.net Washington DC
Pam Wilkinson University of California, Santa Barbara pamela.wilkinson@audit.ucsb.edu Santa Barbara CA
Robert Wilkinson University of California, Santa Barbara wilkinson@es.ucsb.edu Santa Barbara CA
Chuck Wilson flswampeagle@aol.com Naples FL
Robert Woithe VHB rwoithe@vhb.com Palmetto FL
John Woolschlager Florida Gulf Coast University jwoolschlager@fgcu.edu Fort Myers FL
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