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In this Issue

I'm excited to report that Mission: Water is emerging as a significant forum for those with a passion for protecting our most
valuable resource—water. And as always, I'd like to thank all of the contributors to this and previous editions who have shared
their stories, science and expertise. Without your involvement, this publication would not be possible.

In our 3™ edition we highlight the exceptional work of EarthEcho and its founder, Philippe Cousteau. It’s a truly inspirational
story of how a strong will and vision can engage the next generation of environmental stewards. We also continue to cover
stories from across the globe, including grassroots efforts to monitor Concentrated Animal Feeding Operations (CAFOs),
high speed monitoring on the Baltic Sea, and much more!

We hope you enjoy the magazine. Let’s continue to solve the world’s most challenging water issues, “Let’s Solve Water”.

Timothy A. Grooms
Director of Marketing - Xylem Analytics, NA

Click to download Your article starts
the full magazine. on the next page.

Talk to us:

@ MissionWater@Xyleminc.com @ YSl.com/blog @ linkedin.com/company/ysi
0 facebook.com/myYSI youtube.com/ysiinc @ twitter.com/YSlinc or @YSlinc

# WaterHerces

Copyright © 2017 Xylem Inc. All rights reserved. The publishers have made every effort
to ensure the accuracy of the information in this magazine.
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UNDER the MICROSCOPE
Q&A with Dr. Stephanie A. Smith
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BACKGROUND:

@® B.S., Biology, Missouri State University, Springfield
@ M.S,, Biology, Missouri State University, Springfield
@ Ph.D., Microbiology, The Ohio State University

INTRODUCTION:

Dr. Stephanie A. Smith is a Product
Manager at YSI. She works with customers
and a team of engineers to develop water
monitoring technology for the scientific
community. Her diverse experience in
academia, contract research, and as an
entrepreneur are all leveraged to bring the
best new water monitoring technologies
to the marketplace.

Dr. Stephanie A. Smith
YSI Product Manager, holding an EXO3 Sonde
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Q. What inspired you to work in the water field?

Dr. Smith: Around 10 years ago, | attended a few talks at the
WEFTEC conference in Chicago. One in particular was about
the water-energy nexus and it focused on how water and
energy are inextricable industries and concepts.

Sustainable energy, food shortages and world hunger are all
global issues, but all of these things are tied to one limited
resource, water.

That conference was a turning point for me and | decided that
my career would always be about water. So a company like
Xylem, with the motto "Let's Solve Water," certainly seemed
like a great fit!

Q. Did you know microbiology was your calling
from the beginning or did it find you?

Dr. Smith: It was quite accidental because as an
undergraduate | worked more in wildlife biology and
mammalogy. | continued those studies with my master's
thesis project focusing on armadillos. Armadillos were
beginning to migrate into Missouri, which we know now was
an early sign of climate change.

We were investigating their digestive physiology to better
understand feeding habits and the microbiology of the gut
was a central component to the project. I'd never taken a
microbiology class at that point, so my master's thesis work
really led me there.

| realized | had a knack for microbiology and so did one of my
advisors, who suggested that | go on for a Ph.D. Some of the
best advice | ever got!

Q. Why do algae get a bad rap these days?

Dr. Smith: Because of toxic algae and harmful algal blooms.

Algal blooms such as red tides have always been with us, but
they never occurred with the frequency and intensity we see
today. The frequency and intensity of freshwater harmful algal
blooms has never occurred the way we see it now, either. So,
all algae get a bad rap, but, really, we're to blame for creating
such an imbalance in the environment.

Q. What are some of the negative impacts of
freshwater algal blooms and what impact do they
have on our communities?

Dr. Smith: People always talk about the toxins in freshwater
environments, but modern drinking water treatment largely
limits our exposures to these toxins. Much of the focus is on
the toxins because the word itself inspires fear and helps to
get press and eyes on the issue. However, my opinion is that
other effects of freshwater algal blooms are not adequately
being talked about.

Anoxia is the big one. With rapid blooms, there’s a significant
level of algal growth and then that biomass dies off almost

as fast as it sprung up. When those algae die, heterotrophic
degradation of the dead algae consumes the oxygen that was
dissolved in that water at a rate much faster than oxygen can
dissolve naturally back into the water from the atmosphere.

So, you get an anoxic environment in short order, leading to
fish kill and the noticeable odors that result from dead fish
washing up on the shore.

Homes, hotels and restaurants located by lakes are also
affected by the overwhelming stench of rotting algae (or fish),
hurting the local real estate market, businesses, and tourism.

In addition to these economic impacts,
the environmental impact of anoxia is
significant, as we’ve observed with the
hypoxic zone where the Mississippi River
spills into the Gulf of Mexico. Restoring
balance to these hypoxic or anoxic zones
in our waterways is a great need, but

it’s a hard one to explain to the public.
The economic impacts | described are
easier to communicate, and create

the opportunity for us to address the
environmental impacts at the same time.

»

EXO Total Algae Smart Sensor,
measures both chlorophyll and the

blue-green algae pigment phycocyanin

#WATERHEROES



Q. What about the effects on community drinking
water supplies?

Dr. Smith: There are many! However, it's my belief that an
inappropriate level of attention is placed on the impact of
algal toxins on drinking water. In drinking water one impact
that these blooms have, and which doesn't get its fair level
of attention, is taste and odor compounds--like geosmin and
MIB (2-methylisoborneol).

When there’s a large bloom in a drinking water reservoir,

a properly managed, modern facility is going to remove

all of the toxins and all of the algae, but often they get
overwhelmed with those taste and odor compounds, and you
can taste that at the faucet. It's an unpleasant musty taste in
the water.

These compounds are not health hazards, except in

extremely high concentrations, but the water plant now has
to either find an economically viable solution for removing
the compounds, or deal with the onslaught of customer
complaints. People don’t always appreciate that our public
utility managers are really in the business of customer service.
Taste and odor problems drive costs up for them, and prices
for consumers.

Q. How do scientists track algal blooms?
Can we predict them?

Dr. Smith: In the last few years, some technologies have
developed that do allow us to predict them. NOAA has the
best system for doing this right now. They're using satellites to
monitor pigments they can visualize from the water’s surface.

Chlorophyll and phycocyanin are both fluorescent pigments
that are used by algae for photosynthesis and you can see
these pigments with satellite technology. The challenge
with that is it's only what you can see on the surface and
only what's unobstructed by clouds, trees, or structures,

so these data must be ground-truthed by instruments like
multiparameter sondes.

Both sondes and satellite technologies are so sensitive that
they can detect a bloom coming on before we can see it with
the naked eye. Fluctuations in pigment concentrations are an
indicator of fluctuations in the algal populations.

NOAA uses the pigment data with sophisticated computer
models to forecast blooms. These models incorporate a
holistic approach, measuring parameters such as rainfall,
runoff events, and nutrient loads. They can get surrogate
measurements of some of those parameters with sondes
and other in situ measurements.

Q. Adoption of continuous nutrient monitoring
has been slow due to the cost of these instruments.
What can industry do to help?

Dr. Smith: That's a factor of how technology evolves.
Leading-edge innovation comes at a high price.

When | was an undergraduate, you couldn't buy a computer
and put it in your backpack to bring to school. It took many
years before that technology could be miniaturized and put in
a form that was portable and accessible to the wider public.

It's the same with nutrient monitoring technology related to
HABs (Harmful Algae Blooms). Today there are deployable
spectrophotometers and fluorometers that can be used to
look at HAB-stimulating nutrients, but their price puts them
out of reach for most organizations.

It’s inevitable that businesses like YSI will come up with a way
to make these nutrient sensors more accessible to a wider
community of scientists.

Q. Do you foresee the frequency and intensity of
HABs increasing over the next decade in the U.S.?

Dr. Smith: Honestly, it depends on our political will to do
anything about the causes. If we don't get serious about
addressing the issues associated with climate change and
introduction of nutrients like phosphorus and nitrogen into
our waterways, blooms will continue to get worse. Algal
blooms used to be a rare thing. Now, over 70% of surface
waters in the U.S. have experienced an algae bloom.

Think about that for a moment. They used to be almost
unheard of and now they even occur in moving bodies of
water like rivers and streams.

There is a huge body of scientific evidence and publications
connecting this issue to increasing global temperatures,
changes in the seasonal cycles, and other effects of climate
change. So, if we don't do something to try to stem that tide,
this trend is not going to reverse itself.
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Q. How can scientists work with the agricultural
community to help address HABs?

Dr. Smith: I'm a little bit at odds with the scientific
community on this topic. | can't argue against the reality

that agricultural-based runoff of nutrients is clearly an issue
driving algal blooms. But, | also grew up in a rural community,
so | know that farmers, by their nature, are good stewards

of the land. It's their livelihood, so to argue they are just
irresponsibly over-fertilizing is not reasonable. Why would
they waste their money like that, and why would they
willingly hurt the waters that support their livestock

and families?

The productivity that farmers need per acre today is about
20-fold of what it was 100 years ago. How are they going to
keep up? How are they going do that if they can't fertilize?
Soon enough there will be nine billion people on this planet.
How are we going to feed them?

Pointing the finger at the farm community and agriculture is a
very myopic view of the HAB issue. We have an ever-growing
population and fewer and fewer resources to feed that
population. So, it's a much bigger issue than regulating runoff.
I've never met a farmer that wouldn't comply with those
kinds of regulations. They're willing to do it, but we've got to
provide them with sustainable tools for doing that.

They've still got to meet

certain productivity

targets to feed us all.
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Want to hear more
from Dr. Smith?

Reach out to her at:
Stephanie.Smith@Xyleminc.com

#WATERHEROES

Il There is a huge body
of scientific evidence...
connecting this issue
to increasing global
temperatures...and
other effects of climate
change...

This trend is not going
to reverse itself. 11
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Harmful algal blooms (HABs) have increased in both frequency and intensity in the last
two decades, driven by climate change and activities that introduce growth-stimulating
nutrients into waterways. It's important to understand the inputs that contribute to these
blooms, and the concerning outputs of HABs.

Nitrogen and Natural Sources of Wastewater Discharge,
Phosphorus from Nutrients: Atmospheric Septic Leakage and
Agricultural Runoff and System Bound Animal Manure

Inputs: Meteorological Conditions

OOOS

Sunlight High Temperatures Low Winds Stagnant Waters
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Outputs: Toxins and Health
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Microcystins: Liver

® Microcystis
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Toxin Impacts on Wildlife *

Between and , Departments of
Health / Environment from reported

67/CASES OF POISONINGS

in canines related to HAB toxins.

Of the 67 cases, 63 were possibly associated
with or confirmed to be associated with
exposure to freshwater HABs.

Outputs: Economic Impacts

Harmful algal blooms were recorded in

ALL 50 U.S. STATES

in the past decade.

Yearly economic losses, resulting from
freshwater blooms, of

$2.2 BILLION

in the U.S. alone.V

"Paerl & Paul (2012) "Backer & Miller (2016) "“Dodds et al. (2009)
it Woods Hole Oceanographic Institution (https://www.whoi.edu/redtide/regions/us-distribution)
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XYLEM SPOTLIGHT &

Have your team’s work
featured, reaching over 80,000
environmental professionals
around the globe!

JOIN OUR
COMMUNITY

SHARE YOUR
STORY

Past Contributors:

¢ Smithsonian Institute of the Tropics
e Waterkeeper Alliance

* Nepal River Conservation Trust

¢ University of Dayton River Stewards
e Wright State University

e Arctic Elder Society

¢ National Corvette Museum

¢ Western Kentucky University

e St. Johns River Water Management District
¢ Dauphin Island Sea Lab

¢ The Water Institute of the Gulf

Contact Us to Share Your Story
MissionWater@Xyleminc.com
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Xylem |'zilom|

1) The tissue in plants that brings water upward from the roots;
2) a leading global water technology company.

We're a global team unified in a common purpose: creating advanced technology solutions
to the world’s water challenges. Developing new technologies that will improve the way
water is used, conserved, and re-used in the future is central to our work. Our products and
services move, treat, analyze, monitor and return water to the environment, in public utility,
industrial, residential and commercial building services, and agricultural settings. With its
October 2016 acquisition of Sensus, Xylem added smart metering, network technologies
and advanced data analytics for water, gas and electric utilities to its portfolio of solutions. In
more than 150 countries, we have strong, long-standing relationships with customers who
know us for our powerful combination of leading product brands and applications expertise
with a strong focus on developing comprehensive, sustainable solutions.

For more information on how Xylem can help you, go to www.xylem.com

xylem

Let's Solve Water

Xylem Analytics
Tel +1.888.966.9807
analytics.info@xyleminc.com

xylemanalytics.com

Xylem Brands Represented

VAANDERAA°

YSI Incorporated
info@ysi.com
YSl.com

Integrated Systems & Services
systems@ysi.com

YSl.com/systems

SonTek

SonTek
inquiry@sontek.com
SonTek.com

Questions or comments?
MissionWater@Xyleminc.com

© 2017 Xylem Inc.
Printed on recycled paper in USA
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Aanderaa Data Instruments AS
aanderaa.info@xyleminc.com
Aanderaa.com

Hypack
hypack@hypack.com

Hypack.com

ECO CALCULATIONS REPORT

YSI, Inc. saved the following resources by selecting U2:XG paper
with 30% post-consumer recovered fiber.

greenhouse
trees energy gas

waste water |so|id waste

5 ‘ 1.9 million
BTUs

U2:XG is FSC-certified, contains 30% post consumer recovered fiber, and is
manufactured with electricity in the form of renewable energy.

manufactured by Appleton Coated www.appletoncoated.com

1490 Ibs | 2168 gal | 138 Ibs
CO2

O

30%

FSC

www.fsc.org

Paper from
responsible sources

FSC® C005335
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