Defining water quality in Suffolk County

\

Stony Brook
University

Christopher J. Gobler




All of Long Island is a watershed -

Materials on land eventually enter our groundwater and surface water.
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Expanding population, nitrogen levels
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More people = more nitrogen

Most nitrogen loading from wastewater (Kinney and Valiela, 2011; Lioyd
2014, 2016; Gobler and Stinette, 2016; CDM-Smith, in prep)
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Simulated Nitrogen Concentration within the Upper Glacial Aquifer after 200 Years
Suffolk County Subwatersheds Wastewater Plan
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“Coastal eutrophication as a driver of salt marsh loss”, Deegan et al 2012, Nature
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Seagrass:
Critical habitat
for fish and
shellfish
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NYS seagrass, 1930 - 2030
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Excessive N loading leads to low oxygen

The ambient water quality standards for DO for Class SA, SB and SC waters are 4.8 mg/L,
with allowable exoursions| to|not less than 3.0 mg/L|for certain periods of time. The
standards can be found at 6 NYCRR 703-3.and are repeated below for the convenience
of the reader. Thls standard is continuously applicable throughout the year.

“More algae and warm temperatures during summer make bacteria hyperventilate”



ht cycle of hypoxia / low oxygen

(

Photosynthesis produces oxygen | No photosynthesis
Respiration consumes oxygen Respiration consumes oxygen

Oxygen high Oxygen low
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Does low DO matter? August experiment




Does low DO matter? August experiment
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e Similar trend found for hard ¢

* Remember low DO also mear



Long Island Water Quality Impairments

Stony Brook University | =~
Summer 2017

School of Marine and
Atmospheric Sciences
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Water Quality Impairment
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Harmful algal blooms across Long Island
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History of Harmful Algae on Lonqg Island
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More nitrogen makes harmful algae on Long Island grow faster
and/or more toxic

W ow W w
N B OO O

Toxic blue green algae
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Studies: Hattenrath et al 2010; Gobler et al 2011, 2012;
Gobler and Sunda 2012; Harke and Gobler 2013, 2015
Hattenrath-Lehmann et al 2015A&B; Gobler et el 2016;
Harke et al 2016.

Brown tide



Alexandrium red tides and paralytic shellfish
poisoning (PSP) on Long Island

POISON

Saxitoxin




PSP-producing Alexandrium across LI
2007 2017
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**circles represent the highest observed densities at each site**

e Alexandrium found at 62 of 76 sites sampled (82%)



Marine Biotoxin Closure
Shinnecock Bay
Effective

May 9, 2018
Shellfish Harvest Area SS12

i| LONG ISLAND/SUFFOLK

| DEC temporarily bans shellfish harvesting

Newsday

ENTERTAINMENT THINGS TO DO

OPINION

in Shinnecock Bay

The DEC detected a marine biotoxin in shelifish in Southampton's western Shinnecock Bay. Photo Credit Mewsday / Randes Daddona

By Jesse Coburn
jesse.coburn@newsday.com W @jesse_coburn
Updated May %, 2018 7:33 PM

- Biotoxin Closure

- Naormally Uncertified or Seasonally Uncertified




Linking land-derived nitrogen to PSP
and turtle deaths

(Hattenrath et al 2010; Hattenrath-Lehemann et al 2017)
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POISON

\WaNitrogen promotes Red tide,

* Hattenrath et al 2010: Nitogen promtes PSP events
e Hattenrath-Lehemann et al 2017: PST in shellfish in 2015 was likely high enough to cause or
contribute to the mortality terrapin turtles.



Brown tides caused by Aureococcus
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WATER DEPTH (m)

Impacts of brown
tides in USA
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Cells per mL

Brown tides, Moriches-Shinnecock
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Frequency of brown tide before and
after New Inlet in Great South Bay

2013-2017 were first five consecutive years of brown tide in GSB, ever.
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Organic Nutrients and brown tide
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Brown tide — nitrogen link

Initial algal
bloom decays
as waters
warm releasing

organic
nitrogen ’ Brown tide

fueled by
organic
nitrogen




Freshwater cyanobacteria and their toxins

Anatoxin-a — neurotoxin




OXFORD JOURMNALS COMNTACT US MY BASKET MY ACCOUMNT
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Carcinogenesis
Integrative Cancer Research
= . - - - Search this journal:

Detection of microcystins, a blue-green algal [ “ P":‘;‘;‘:‘Jf";’;:;':'“ ol ' [eo)
hepatotoxin, in drinking water sampled in Advanced »
Haimen and Fusui, endemic areas of primary liver This Article Current Issue
cancer in China, by highly sensitive immunoassay = ©reneosssis (1556) 17 (8): August 2014 35 (8)

doi: 1E|.1E|93,"c:arc:inf.l?.6.131?
Yoshio I.,Iemut-I -E, Satoshi Nagata1, Tomoaki Tsulsumi1, Akihiro Hasegm1,
= Abhstract Free

Full Text (PDF) Free Carcinogenesis

Mariyo F. \\'atanabez, Ho-Dong Parlcg, Gong-Chao Chen", Cang l::hE:n5 and
Shun-Zhang Yu5

Journal of Cancer Research and Clinical Oncology

.--.' (e F:':";-.E h i
Clinical Oncology - June 1992, Volume 118, Issue 6, pp 420-424

Liver tumor promotion by the cyanobacterial cyclic
peptide toxin microcystin-LR

BIOMEDICAL AND ENVIRONMENTAL SCIENCES 15, 166-171 (2002)

Relationship Between Microcystin in Drinking Water
and Colorectal Cancer’




[oxins

ISSN 2072-6651
www.mdpi.comy/journal/toxins

Toxins 2013, 5. 1597-1628: doi1:10.3390/toxins5091597

Article

Canine Cyanotoxin Poisonings in the United States
(1920s-2012): Review of Suspected and Confirmed
Cases from Three Data Sources

Lorraine C. Backer l’*, Jan H. Landsberg 2, Melissa Miller 3'4, Kevin Keel * and

Tegwin K. Taylor 3

I National Center for Environmental Health.|Centers for Disease Control and Prevention.
4770 Buford Highway NE. MS F-60, Chamblee. GA 30341, USA

~400 confirmed cases: “The canine cyanotoxin
poisoning events reviewed here likely represent a
small fraction of cases that occur throughout the U.S.
each year.” - CDC




NYSDEC blue green algae page

Blooms across NYS tracked weekly May - Nov
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Blue-Green Harmful Algal Blooms

Mo harmful algae bloems that have been identified in the waters of western Lake Erie have affected New York State drinking water and bathing beaches. Menitering and surveillance of the New York porticns of
Lake Erie, as well as the Niagara River and Lake Ontarie, have revealed no such blocms. Mere information about HABs can be found on this page; an overview of HABs and drinking water concerns, including
concerns about Lake Erie (PDF, 170 KB} iz available.

What is a Harmful Algal Bloom (HAB)?

IMost algae are harmless and are an important part of the food web. Algae are naturally present in slow moving streams, lakes, marine waters and pends in low numbers. Certain types can become abundant and
form blooms under the right conditions. Some algae ¢ an produce toxins that can be harmful to pecple and animals. These are collectively called harmful algal blooms (HABs).

Avoid Algae Blooms
Algae blooms mast frequently occur in nutrient-rich waters, particularly during hot, calm weather.

Because it is hard to tell & harmful algae bloom from other algae blooms, we recommend aveiding contact with any floating rafts, scums, and discolored water. Find out what waterboedies have a blue-green algal
bloom notice.
Freshwater Blue-green Algal Blooms

Elue-green algas, technically known as cyanobacteria, are naturally present in lakes and streams in low numbers. Blus-green algae can form HABs that discolor the water or

produc e floating rafts or scums on the surface of the water. These can ¢ ause health risks to people and animals when they are exposed to them.

Elue-green algae blocoms can cceur in freshwater lakes and ponds and can reduc & the recreational value of a waterbedy, due to unpleasant appearances and cdors, and can
cause a variety of ecological problems, such as reduced oxygen levels. They also have the potential to form harmful (toxic } blue-green algal blooms, although the factors that
cause blue-green algae to produce toxing are not well understood.

Harmful blue-green algae bloems can cause health effects when pecple and animals come in contact with them. Symptems can include nausea, vomiting, diarrhea, skin or
throat irritation, allergic reactions or breathing difficulties. Blue-green algae can also produc e toxins that affect the liver and nervous systems when water is consumed in
sufficient quantities.

Biue-green algae bisoms may have the
gppearance of spilled green paint.

More information about blue-green algae and blue-green harmful algal blooms effect on lakes.

Marine Algal Blooms




Public Water Supplies that obtain water from Lakes Erie and Ontario
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Blue-green algae blooms reported in 7 Finger Lakes,
including Skaneateles

486 Steve Orr, @SOrr1




Where are blue green algal blooms most common?
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Number of lakes listed for blue green

algae by county in NYSDEC in 2017

62 Counties in NYS; 47 counties with blue green algal blooms
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Number of weeks lakes listed for blue
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= MENU TODAYSPAPER Newsday

LOMNG ISLAND SPORTS ENTERTAINMEMNT MEWS THINGSTO DO OPIMICH

LONG ISLAND / SUFFOLK

Lake Ronkonkoma algae bloom prompts
warning

People and pets should stay away, Suffolk County says. The lake’s beach won't open for swimming until late
June, the Town of Islip says.

LA

O ADVES \
poorels) WSS | Newsday

£ e OO ENTERTAINMENT THINGS TO DO OPINION
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LONG ISLAND /SUFFOLK

st i arpehon VO

S -, Suffolk County issues warning about blue-
Pt M green algaein Agawam Lake

On Wednesday county officials issued the same advisory for Lake Ronkonkoma, where the algae, also known as
a cyanobacteria bloom, was still present as of Friday.

A sign posted at Lake Ronkonkoma in 2013 warned of a previous algae bloom. Photo C

By Joan Gralla
joan.gralla@newsday.com W @JoanGralla

Updated May 10 2018 4:22 P
By Patricia Kitchen

patricia kitchen@newsday.com W @patriciakitchen
Updated May 11, 2018 #:07 P\
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Harmful Algae 54 (2016) 87-97

Contents lists available at ScienceDirect

Harmful Algae

3

ELSEVIER journal homepage: www.elsevier.com/locate/hal

Review

The dual role of nitrogen supply in controlling the growth and toxicity (!)Qossm
of cyanobacterial blooms

Christopher J. Gobler **, JoAnn M. Burkholder®', Timothy W. Davis <,
Matthew J. Harke *', Tom Johengen®', Craig A. Stow %', Dedmer B. Van de Waal '

*School of Marine and Armospheric Sciences, Stony Brook University, 239 Montauk Hwy, New York 11968, USA

® Center for Applied Aquatic Ecology, North Carolina State University, Raleigh, NC 27606, USA

“NOAA Great Lakes Environmental Research Laboratory, Ann Arbor, MI 48108, USA

4 Cooperative Institute for Limnology and Ecosystems Research, University of Michigan, Ann Arbor, MI 48109, USA

® Department of Aquatic Ecology, Netherlands Institute of Elogy ( NTOO-KNAW), Post Office Box 50, Wageningen 6700 AB, The Netherlands




Vo United States
\__/ Environmental Protection
\’ Agency

Office of Water EPA - 820-5-15-001

MC 4304T Februa 2015

Preventing Eutrophication: Scientific Support for Dual
Nutrient Criteria

Summary

Nutrient pollution resulting from excess nitrogen
(N) and phosphorus (P) is a leading cause of
degradation of U.S. water quality. The scientific
literature provides many examples that illustrate
the effects of both N and P on instream and
downstream water quality in streams, lakes,
estuaries, and coastal systems. Development of
numeric nutrient criteria for both N and P can be
an effective tool to protect designated uses in the
nation's waters. The purpose of this fact sheet is
to describe the scientific basis supporting the

water quality standards and are an effective tool
for preventing nutrient pollution, for example, in
helping to derive numeric limits in discharge
permits. Development of numeric nutrient
criteria is one aspect of a coordinated and
comprehensive approach to nutrient
management [’]. EPA has published several
guidance documents to assist states and
authorized tribes in deriving numeric nutrient
criteria for both N and P to protect aquatic
systems [359!10511,12 _

Why developl criteria for both N and P?I

Microcystis blooms promoted and/or made more toxic by excessive nitrogen:

Gobler et al. 2007, 2016; Davis et al 2009, 2010: O’Neil et al. 2012. Harke et al, 2013, 2015,

2016: Harke and Gobler, 2015; VVan Der Waal et al 2009, 2010, 2013, 2014: dozens more




Conclusions

e Excessive nitrogen loading is on on-going threat
to coastal ecosystems, economies, pets, and
human health harm across Long Island.

e Most HABs in Suffolk County can be directly or
indirectly linked to excessive nutrient loading

e Other drivers include the loss of shellfish and
rising temperatures associated with climate
change.



Effect of water clarity on home values?

SAR (total)|SAR (indirect)|SAR (direct)| SEM
WQ_WF 0.034*** 10.02%** 0.014*** 10.007*
'WQ_Dist_0_500 0.023*** |0.014*** 0.010** |-0.002
WQ Dist_500_1000 0.008*** 10.005*** 0.003*** _ 1-0.004**
WQ_Dist_1000_2000 |0.007*** |0.004 0.003***  |-0.001
R-squared 0.77 0.81
Observations (n) 20,673

*** n<0.01, ** p<0.05, * p<0.1

Mark Nepf, M.S. and Dr. Anthony Dvarkas, SBU |

Waterfront: 3% of value controlled by water clarity (e.g.
SlS0,000 on $5M home) Q\\\\ Stony Brook University

School of Marine and
Atmospheric Sciences

100 - 1000 m (up to half mile) from water: 1 — 2% of value

Associations strongest on south shore; weakest on north shore.
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