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Executive Summary
Introduction

The Peconic Estuary, situated between the North and South Forks of eastern Long Island, New York,
consists of more than 100 distinct bays, harbors, embaynasmtdributaries. Concerns about the health

of the Peconic Estuary were raised in 1985, after the first appearaBeevai Tide and a concerned

citizenry called on and then joined with governments and other stakeholders to conserve and manage this
important natural resource. That partnership is now known as the Peconic Estuary RERIgRINThe

Peconic Estuary iexhibiting signs of stress including recurrent harmful algal blooms, decledéhgrass

and wetland habitats, and even fish kills. These steeare likely to worsen as the human population in

the Peconic Estuary watershed increases and land uses intensify, unless steps are taken to reduce pollutant
loading, specifically nitrogen loading, and protect habitats from physical alterations.

The Peonic Estuary Program 201Ecosysten StatuReport(ES) is intended to outline the status and
trends of thirteen environmental indicators to summarize the ecological health of the Peconic Estuary
since the2005Environmental IndicatoréEl) Report. The situs of water quality in the estuary is based

on harmful algal bloom presence, chloropfeytoncentrations, water clarity, and nitrogen and dissolved
oxygen concentrations. The status of living resources in the estuary is represearglepidsmnd wetlad

habitat, scallop, river herring, piping plover, and finfish populations. The status of pathogen pollution is
represented by beach closures and shellfish bed closures.

Environmental Indicators

Harmful Algal Blooms

Presence and frequency ofihful Algal Blooms (HABs), a proliferation or rapid increase in ome o
several species of microalgag/anobacteria omicroalgagis an indicator of the Peconic Estuary water
quality. Although there have been no significd8rtown Tide blooms in the PecanEstuarysince 1995,
various other HABs have emerged and established annual recurrence in the Hgroggn inputs from
sanitary waste disposal, fertilizers, atmospheric deposition and stormwater runoff are believed to
contribute significantly to thencreased occurrences of HABRed tide blooms caused Byexandrium
fundyensénave been identified idames CreekSag Harbor Cove anlexandriumand red tide blooms
caused bypinophysis acuminathave been recorded in Meetinghouse Creek and westaerdeféaBay.
Rust tide blooms caused Bochlodinium polykrikoidebave been recorded in Flanders Bay and parts of
Great Peconic Bay and have been implicated in fish and shekiiis in the western Peconic Estuary
Toxic bluegreen algae bloomsaused byCyanobacteria sphave been limited to a few tributaries of a
few embayments within the Estuary. Whll#va lactuca blooms are present in the Peconic Estuary,
significant impacts have not yet been documented.

Chlorophyll-a

Chlorophylta, pigments inplants that absorb sunlight and facilitate photosyntheisicentrationn the

wateris an indicator of the amount of algae in the water and an indicator of water quality in the Peconic
Estuary.Chlorophylla concentrationgeveal a trend of higher chlmphyll-a and poorer water quality in

the summer western estuary and better water quality in theuromer months and eastern sections of

the Estuary. Concentrations decrease from west to east resulting from increased tidal flushing in the
eastern sectioas well as reduced nitrogen loading. Most of the average concentrations of Chleaophy!l



since 2005 are within guidelines for good water quality. Average summer chloraptgticentrations
are elevated but remain fair, except for the western estuary wieae concentrations are considered
pooraccordingtoth& S EPAG6s Nati onal Coast al Condition Asse:

Water Clarity

Water clarity is measured by the dept h ahighewhi ch a
water clarity is signified by greater Secchi disk depths. Water clarity correlates with the amount of
sunlight that reaches submerged aquatic vegetation (3A\prtant SAV habitat®or fish, shellfish and
invertebratessuch as eelgrass bedggal sufficient sunlight in order to grow and survive. Water clarity

in the Peconic Estuarg an indicator of the water quality that SAAhd many aquatic organisrase
dependent uporReduced water clarity can be caused by algal blooms, eroded sedimetissurtred

bottom sediments from runoff, wind or human activitater clarity data reveal the annual average
water clarity has remained relatively stable since2@5E| Report Water clarity increases from west to

east in the Peconic Estuary. Loweater clarity coincides with higher plankton cell counts and usually
occurs in summer months in shallower western sites and deep water eastern sites in winter months.
Higher water clarity occurs in spring and fall.

Nitrogen

Nitrogen is an essential nutniefor healthy ecosystems; however, excess nitrogen from haotities

can cause detrimental impacts such as hypoxia, harmful algal bloomssamdeelgrassand wetlands.

The concentration of nitrogen is an indicator of water quality in the Pe&stiary.Total nitrogen,
dissolved organic nitrogen and dissolved inorganic nitrogen concentrations decrease from west to east in
the estuary and typically concentrations are lowest in the winter and early spring, increase in magnitude in
the summer and déne through the fall. Highest average total nitrogen concentrations are recorded in the
western estuary tributaries and peripheral embayments and decrease in deeper, open water sites where
flushing is greater; however, dissolved inorganic nitrogen cdrat@ns increase in open waters east of
Shelter Island. Correlations between total nitrogen and other environmental indicators reveal that
locations with the highest percent of summer resekseeding the PEP total nitrogeguideling
concentration belowd.45milligrams per liter(mg/L) be maintained to prevent hypoxia and 0.4 mg/L for
optimal eelgrass habitatvere the same locations in the western estuary that exhibited hypoxia. Average
total and dissolved nitrogen concentrations have decreased I208EI report. The greatest decrease

is at Meetinghouse Creek, where nitrogen concentratiamehistorically been and remain the highest.
Dissolved inorganic nitrogen concentrations have remained relatively stable since 2005. Overall, most
average nibgen concentrations have remained within guidelines, with the exception of Meetinghouse
Creek.

Dissolved Oxygen

Dissolved oxygen is necessary for fish and other aquatic organisms to live, concentrations can be
impacted by the amount of algakat is in the water columnthe associated photosyntieesand
decomposition ratesjatural variations in temperature, and wave action and mixing. Dissolved oxygen
concentrations indicate thmount of dissolved oxygen available for aquatic organisntke Peconic
Estuaryand in relation the concentration of nitrogen in the water anttélyjeency ad severity of algal
blooms The dissolved oxygen concentrations atlthnited States Geological Survay$GS continuous
monitoring station in Riverhead measured frequisgolved oxygen¥O) violations due to poor flushing
andhigh concentrations of nutrienti the eastern section of the estuary, however, Orient Harbor rarely
experiences DO problems due tereased exchange with the ocean and lower pollution load to this area.
Suffolk County Department of Health Servic&CPOHS monitoring data reveal that dissolved oxygen in
the lower Peconic River and Meetinghouse Creek are measured below the chroniuten®@c
standards Periodic fish kills have beeattributed toDO concentrations at sustained low or anoxic



concentrations due to a bloom of Amxic algae and an influx of bunker to the area.

Eelgrass

Eelgrass beds were reduced in the early 1930s dwasting disease and in the 1980s and 1990s Brown
Tide blooms. Other potential threats to eelgrass beds include increasing water temperatures, high
turbidity, high levels of nutrients, boating activities and some shellfish harvesting practices. Eelgrass
suwpports invertebrates, scallop populations, fish and waterfowl habitat, oxygenates bottom waters,
stabilizes sediment and buffers storm enedgyalyzing the extent of eelgrass beds are an indicator of

the health of the living resources in the estuArg014 aerial survey identifies less than 90 eelgrass beds
covering under 1000 acres, compared to 8,700 acres in 1930 and 1,550 acres and 119 eelgrass beds in
2000. Of the eight sites where PEP has maintainedtiyng monitoring within the Peconic Estuarnly

four support eelgrass. Shoot density has been decreasing since the beginning oftdrenlomgnitoring
program in 1997. Submerged aquatic vegetation, specifically, the eglgisissa marinais an important
species found in temperate areas aloeggast Coast, including in the Peconic Estuary.

Wetlands

Wetlands are among the most productive habitats on earth providing feeding, breeding, and nursery
habitats for waterfowl, wading birds, shorebirds, fish and invertebrates and provide ecosysiegs serv
such as sediment retention, nutrient and organic matter recycling and storm and flood buffers. The extent
and status of wetlands is an indicator of the health of the living resources in the Peconic Estuary.
Between 1974 and 2005 the Peconic Esthiasylost approximately lifiercentof its tidal wetlands. East
Hampton sustained the largest loss of marsh habitat, losing 145.8 acres for a 13.8 percent decrease from
1974 to 2005. The Town of Southold lost nearly 10 percent of marsh habitat from 197ghtB@GO5,

while the Town of Riverhead exhibited a slight gain in native tidal wetland area. The highest percentage
loss of marsh habitat occurred in the Town of Shelter Island where marsh habitat decreased in area by
17.5 percent. Throughout the Peconidudsy, intertidal marsh increased while native high marsh and
coastal fresh marsh decreasPtiragmites australiss increasing within the estuarfighty-six marsh
compl exes, out of 159 identified i ndhepgrogectfeam oni c
identified tidal marsh complexes using a classification system based on the Significant Coastal Fish and
Wildlife Habitats (SCFWHSs) identified by the New York State Coastal AHatlinger et al., 2002)

Scallops

Bay scallopsArgopecten irridans irridansare an iconic species on Long Islafitlier success depends

on mostly on the water quality and presence of Sth¥refore, sallop populations are an indicator of the
health of living resources in the estualry.1930s the eelgrass wasting disease decimated eelgrass beds,
the preferred habitat of scallops, and caused a drastic decline in scallop poputati®@ds, Brown Tide

blooms further decimated scallop populations. Restoration efforts were implemented soon after and even
with favorable water quality, scallop populations remained at 1per@entof historical landings, until

2008 when the= is evidence that theffects of the intensive restoration prograr(initiated by East
Hampton Town Shellfish Hatchery in 1997 ahdng Island University (LIU)/Cornell Cooperative
Extension (CCE)n 2006), first became apparent. Scallop landings between 2010 and 2013 were 13 times
higher than those of preestoration levels. Statistical analysis has shown that the restoration success of
scallop populations are not correlated to temporal changes in predator populations, SAV cover, water
temperature, rainfall or chlorophyd; but is dueto the increase in larval supply from the restoration
efforts.

River Herring
River herring have an anadromous life cycle, spending most of their time in the ocean and returning to
freshwater rivers, streams, and lakes to spawn, providing many vitgisemosservices throughout their



life cycle including filtering the water column and serving as prey for commercially and recreationally
important species. River herring populations have been declining for the past century due to over fishing,
incidental c&h, water pollution and loss of access to freshwater haRitzgr herring populations are an
indicator d the health of the Peconic Estuary and the availability of suitable habitats within the Estuary.
The Peconic River and its tributary, the Little &ivare the main source of freshwater to the Peconic
Estuary and there are four main barriers to fish passage for River herring, AleMdsa (
pseudoharenglsnd Blueback herringdosa aestivalig on the main stem of river and one barrier on its
tributary, blocking access to a total of 360 acres and 88 acres of freshwater habitat. A fish passage
structure was installed in 2010 at Greogl Park in Riverhead, restoring river herring access tec&a

of freshwater habitat and preliminary results reveal alewife populations have benefited from the fish
passage restoration.

Finfish Index

The finfish species presence and species richness is an indicator of the health of the living resources in the
Peconic EstuaryPeconic Estuary fishery trawl surveys reveal that cold adapted fish s h t hat pr ef
Celciuso r Gfenhell arE more abundant in the northern region of the Peconic Estuarythihan
southernregion Warmadapted fish(fish that preé r - 22 « C- 7®Rraréifore abundant in the
southerrregionof estuary than the northeragion From 1987 to 2014 the overall trend in the average
number of warrradapted species captured in the spring and the fall increased while the anenbge

of cold-adapted species captured decreased over the same time period, signifying that the increase in
average water temperature is impacting species composition in the Peconic Estuary. The species richness
data from 1987 to 2014 indicates a strorajahce of species with a stable population of forage fish
speciegroviding the ecosystem with a stable food base.

Piping Plover

The population and productivity of the Piping PlovarFederally Threatened and New York State
Endangered specieis the Peonic Estuary is an indicator of the presence of suitable habitat and living
resources within the Peconic Estuaince the miel980s the number of breeding paf<iping Plovers

on Long Island has generally increased. Since 2005 the number of brpa@mgvithin the Peconic
Estuary does not appear to be increasing and nesting success seems to be dedmea3iy.,
reproduction within thé>econic Estuary averag&d35 birds that successfully fledged per nest. In£01

this rate was reduced 52 birds that were successfully fledged per né%ping Plovers Charadrius
melodu} nest on beaches, making their nesting and reproduction susceptible to human intrusion, storm
tides and predators. Nesting site protection has been established with the cooperation of private and public
landowners.

Shellfish Bed Closures

Pathogens caenter the marine water through untreated or inadequately treated human sewage and
through the waste of domestic and wild animals, stormwater runoff, waste discharge from boats and
septic systemand rarmful algal blooms that generate toxiten cause unsafconditions for shellfish
harvest and consumption and cawseellfish closures in the Peconic EstuaPyesence of coliform
bacteria, an indicator of the potential presence of human pathogens, exceeding National Shellfish
Sanitation Program guidelinesnmarine waters may lead to closed shellfish beds to protect public health.
Therefore, lhe frequency and shellfish bed closures are an indicator afdter qualityof the Peconic
Estuary.Bacteriological water quality is generally good throughout moshefidrger bodies of water in

the Peconic Estuary. Shellfish closures occur in Flanders Bay, as webladtared creekdarborsand
bayswhich are affected more by lafiihsed sourcePuring the period of 2004 to 2014, there was a net
increase of 318aes of certified or seasonally certified shellfish lands in the Peconic Estuary. These
certified lands are 95.percentor 115,433 of the 121,000 acres of shellfish lands are available for

iv



shellfish harvesting. As of January 2014, there were H&tFes uncertified and 2,121 acres seasonally
certified.

Beach Closures

The SCDHS tests bathing beachesHEaterococcugEN) bacteria, an indicator of beach water quality.
Beach closures also occur for reasons other than high bacteria levels, suchras jstigtish and algal
blooms.Frequency and location of beach closures are an indicator oVatez qualityof the Pecoit
Estuary.There are28 public bathing beaches monitored by the SCDHS which are generally safe for
swimming. Influences such as stormwater runoff, waterfowl and wildlife waste, septic systems and
cesspools, illegally discharged vessel waste, limited fidshing and malfunctions in sewage treatment
plants can negatively impact the water quality at these locaflaventy-one or 75 percentof bathing
beaches are classified as low ris&yenor 25 percentare classified as medium risk and public bathing
beachses areonsidered high risk in the Peconic Estuary. Since 1980 thereblkawd? bathing beach
closures in the Peconic Estuary, that total includes thgr@8utionarypathing beach closurés 2011

for all Peconic Estuary bathingeachesdue to Hurricane IreneOnly one closure resdt from
measurements of elevatedterococcusevels at South Lake Drive Beach, th@otherclosures were due

to precautionary rainfall related advisories. Since the 2005 report there have lmb@sures not
including the Hurrican Irenelosures in 2011starting in 2006 every year until ZRlexcept in 2012at
Havens Beach in Sag Harbor due to a precautionary rainfall related advisory.

Conclusions

Overall, the Peconic Estuary has remainethemlthy and diverse marine community walgnificant
opportunities for water dependent recreation. Many indicators, however, are exhibiting worsening trends.
Low dissolved oxygen conditions occur in the tidal Peconic River, western Flanders Bay boreékisy

nitrogen concentrations remain high in the western Peconic Estuary and various harmful algal blooms are
common. Eelgrass beds are now virtually absent west of Shelter Island, and those that do exist are not
expanding. The amount of marsh is dasieg and a majority of the identified marshes in the Peconic
Estuary ar e c.0 @risicaldhabitags dorfifhaspawning ank breeding birds continue to
decrease in availability and quality.

It is possible to reverse some of the trends revealed fronetieonmentalindicators through the
combined efforts of government, businesses, organizations and citizens to preserve open space, reduce
pollution from existing development, and ensure that &uture development is done in a way that
minimizes its impact on the environmefite Ecosystem StatuReport is a method to gage the progress
toward achieving actions identified in the PEP Comprehensive Conservation and Management Plan
(CCMP).Revisiors to the 2001 CCMPbeganin 2016 anda new plan with updated priorities and actions

is expected in 2018. The 2018 CCMP will reflect the changing environment and priorities on the East
End addresemerging issues that were not included in the 2001 C@MRcontinuingissues that are
discussedn this Ecosystem StatuReport ThePEP 6 s Mo ni t cnvironngentéiridieators wilh d

be evaluated during this process and changes will be reflected inEg&ueports.
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Introduction

The PeconiEstuary is locatedupt 80miles east of New York CityFigurel). The Peconic Estuary's
watershed is composed of nearly 128,000 acres of land and.®8#®00 acres of surface water. The
Nature Conservancy designated the Peconic syateone of the "Last Great Places" due to the high
concentration and diversity of rare and endangered species anthlag®ss ofhatural conmunities.

Peconic Estuary Watershed
Long Island, NY

Peconic Estuary Boundary

Figure 1: Peconic Estuary Program study area

The Peconic Estuary ProgranPEEP Comprehensive Conservation and Management FIZMP)
promotes a holistic approach to improving and maintaining the estuary and its watershaddéis
objectivesand measurable goalsr eachof the six prioritymanagenent topis. There are 85 broad
actionswithin the CCMP, and each action is broken down into onenore steps. In total, there are 340
steps, including 79 that the progréuas idenfied as priorities.The CCMPproposedan Envirommental
Monitoring Plan which includ® 32 core elments to assist in detmming whether the CCMP
measurable goals are beimgtand ardocusedtowards chemical, physical and biological conditions of

the estary.



The Peconic Estuary PrografREP)expects to issue eevised CCMP in 2018 that will reflect the
changing environment and prioriti@gthin the watershednd include emerging issuebhe revised
CCMP will also include a revised set of indicators andpdated monitoring plan.

Since he 2005 Environmental IndicatorsE]) Report was published, the PEP Technical Advisory
Committee (TAC)revisedthe previousnvironmental indicatolist to determine those most appropriate
for this report.Considerations in developing th@imary environmental indicators list included: 1)
identifying information andmeasurenents that areneaningful and understandable to the public across
the range ofmanagenent topics in the plarand 2) the availability oflata that could be used &ssess
current conditions and trends ovendi. The 2015Ecosystem Stat€Q) Reportutilizes 13 environmental
indicators that depict the status of water quality, livirgpteces and pathogens in the Peconic Estuary.



Environmental Indicators

|. Water Quality

Suffolk Couny Department of Health Services (SCDHS) has routinely monitored the water quality of the
Peconic Estuary since 1977This sampling consists of periodic sampling conducted tooats or from
shore.In 2012 the Pecom Estuary Program and Suffolk County partnered with thetdd States
Geological Survey(USGS)to install two continuous monitoring stations in the Peconic Estuany,
locatedin Orient PointHarbor and another locatect the mouth of the Peconic River in Riverhead.
Together, these two monitoring systems provide temporal and spatial sampling whtidr quality
conditionswithin the estuary.

In Junel985, an unusually large and persistent algal bloom, now known as Brown Tide, was first noted in
the PeconicEstuary Brown Tide blooms persisted in high concentrations for extended periods in all or
part of the Peconi&stuaryfrom 1985 through 1988, 1990 through 1992, and 198ile a significant

amount of research has been completed, the chemical, physical, and biological factors that cause, sustain,
and endbrown tide blooms are yet to be determad. Brown tide has had a serious impact on natural
resources, the local economy, the general aesthetic value of the estuary and possibly regional tourism.
Brown Tide has not bloomed in high concentas in the PeconiEstuarysincethe mid 1990s however,

one of the suspected cause8odwn Tide, excess nitrogen loadinds currentlythe most serious problem
affecting water quality on Eastern Long Island, causitiger harmful and toxic algal blooms, low
dissolved oxygen and degraded aquatic h&hiThe relationship between excessive nitrogen and low
dissolved oxygen levels in estuariesailso well documented. When excessive levels of nitrogen are
introduced to the estuary, nui sance al gasmalnd Ase
by plant growth at night (Awater column respirat.i
early morning hours. Excessive aquatic plant growth can also create problems as it settles to the bay
bottom and is decomposed by bacteriara@ss that consumes oxygdiurbidity (water cloudiness) is

driven by two main factors: planktoabundance(freefloating microscopic organisms including
phytoplankton, zooplankton, and bacteria) and suspended sesl{grgainic and inorganic). Increases in
eitherwithin the water column result in reduced water clarity, which has a direct impact on subsurface
communities lhiat require high light levelsuch aselgrassThe Peconic Estuary Prograhas identified

five indicators of water quality These are (1) Harmful algal bloompresence (2) Chlorophylla
concentrationga proxy for micrealgae abundance{3) Water clarity; (4) Nitrogen concentrationsand

(5) Dissolved oxygemoncentrationghypoxia/anoxia).



Peconic Estuary Water Quality Sampling

Vesselbased and grourddased anpling in the estuary is conducted ygaund on amonthly basis in
order to providespatial coverage of the estuary and its freshwater tributaries. These datHieient to
document seasonatriability and trends in thevaterbodies being measureahd SCDHS, Office of
Ecology Bureau of Marine Resources staff collect water quality data at 38 marine logatinam bays
and peripheral embaymentnd an addibnal 26 stream and point searsitesin the Pecoit Estuary to
assesstatus of the Peconic Estug®CDHS, 2015hb)

The USGS collectscontinuousmonitoring data from two USGS monitoring ugges in the Peconic
Estuaryin Riverhead and Orienproviding excellent temporal coverage at these two .sKi#sogen,
chlorophylta, dissolved oxygen temperature, and Secchi disk deptta collected at these sampling

locationswere usedn this ES Report(Figure2). Links to monitoring dataand informatiorare provided
below
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Figure2: TheSCDHS marine, stream and point source monitoring stations and USGS monitoring
stations inthe Peconic Estuary



USGS Continuous Monitoring atRiverhead, NY:
http://waterdata.usgs.gov/nwis/uv/?site_ n0=01304562

USGS Continuous Monibring at Orient, NY:
http://waterdata.usgs.gov/ny/nwis/uv/?site_ no=01304200

Suffolk County Department of Health Services Peconic Estuary Water Quality Data and
Information :
https://gisportal.suffolkcountyny.gov/gis/fhome/item.html?id=58cb2a1108ff4cceall716cec9175f65

Peconic Estary Program Surface Water Quality Monitoring Quality Assurance Project Plan:
http://www.peconicestuary.org/reports/8f19bcfec766edb791d40c26812b5855¢4f1927b.pdf

[-A. Harmful Algal Blooms

The 2005 EIReport identifiedBrown Tide cell counts as one of eighteen indicators of environmental
guality for the Peconic Estuarin the 2015 ES Report this index has been broadened to include all
Harmful algal bloomsHAB)s. An algal bloom consistd any proliferation or rapid increase in one or
several species of microalgae (phytoplankton), cyanobacteriadi#ea algae) or macroalgae (seaweed)
within marine or freshwaters. The negative impacts of algal bloombraeg rangingfrom causing

sevee illness or death in humanfish and wildlife,and domestic animals to changes in water quality
parameters such as reduced dissolved oxygen and water clarity, to aesthetic impacts and reduced
recreational values resulting from discolored water or foul odors. For the purposes of this report, a bloom
is consi der etdrediel any malth imgact tofother living organisms or otherwise degrades or
impairs a valued quality of the surface waters, benthos or other habitat within the estuary.

Globally, there has been a documented increase iinagheency, distribution and duration of HABs over

the past decade or more and the Peconic Estuary has not escaped this alarmjBgsherveNewton &

Sellner 1999) Algal blooms occur naturally when one or more limiting condition changes in a manner
that favors rapid algae growth and reproduction. Various factors that can cause or contribute to a bloom
include nutrient availability, temperature, duration and intensity of sunlight exposure, sediment exchanges
with the water column, circulation patternsdastratifications within the water column, freshwater inputs,
climate and weather. While some of the documented increases in HAB occurrences are due to more
sophisticated monitoring techniques; thésea consensus among researchers that nutrient erthm

from anthropogenic sources plays a prominent role in the occurrences of (BABsawNewton &

Sellner, 1999) In many marine systems, including the Peconic Estuary, nitrogen pollution from sanitary
waste disposal, fertilizers, atmospheric depositiod atormwater runoff are believed to contribute
significantly to the increased occurrences of HABs.

The earliest, chronic HAB within theeconicEstuaryb e gan wi t h t he now widely
caused byAureococcus anophagefferenghismicroalga was first documented in many pAitlantic and
northeastern coastal waters in 1985. Its proliferation has been closely associated with the near collapse of
the bay scallopArgopecten irrating population in addition to severe declines in ottellfish species

and eelgrassZpstera maring the most ecologically significant speciesefgrassn the Peconic system.
TheBrown Tide bloomed intermittently within much of the Peconic Estuary and its tributaries from 1985
through 1998Peconic Estuary Program, 2001)


http://waterdata.usgs.gov/nwis/uv/?site_no=01304562
http://waterdata.usgs.gov/ny/nwis/uv/?site_no=01304200
https://gisportal.suffolkcountyny.gov/gis/home/item.html?id=58cb2a1108ff4ccea11716cec9175f65
http://www.peconicestuary.org/reports/8f19bcfec766edb791d40c26812b5855c4f1927b.pdf

Status and Trends

Although cell densities have not been high enough to result in visible bldomsophagefferercells

are routinely recorded in water samples from West Neck and Flanders Bay in the western portion of the
estuary. BrowiTide blooms continue to proliferate throughout the South Shore Estuary system,
including within Shinnecock Bay which is physicatlgnnected to the surface waterszwéat Peconic

Bay by the Shinnecock Cangfigure3, Figure4 andFigureb).
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Figure 3: Long Island Water Quality Issues, Summer 2013

The areas labeled Brown Tide on the map signify that the phytoplankton speeiesoccus anophageffereiss
present. The areas labeled Rust Tide on the map signifthihahytoplankton speci€dochlodinium polykrikoides

is present. The areas labeled Toxic Blue Green Algae on the map signify that the microscopic organisms
Cyanobacteria spre presentThe areas labeled as DSP on the map signify Biabphysis acuminatea
phytoplankton associated with red tide that causes the medical condition Diarrhetic Shellfish Poisoning (DSP), is
present. The areas labeled as PSP signifyAtleatandrium fundyensa phytoplankton associated with red tide that
causes the medical adition Paralytic Shellfish Poisoning (PSP), is present. No reported chsbe medical
condition DSPor PSP have occurred on Long Island.



Conservancy Long Island Water Quality Issues, Summer 2014 mmmggm W

W Hypoxia (< 3mg/l dissolved oxygen)

W% Brown Tide

W Rust Tide

W Diarrhetic Shellfish Poisoning (DSP)

W Paralytic Shellfish Poisoning (PSP)

“Toxic Blue Green Algae (BGA)

W UIva (green seaweed that indicates
high levels of nutrient pollution)

(Lloyd, 2014a)
Figure 4: Long Island Water Quality Issues, Summer 2014
The areas labeled Brown Tide on the map signify that the phytoplankton speeiesoccusanophagefferengs
present. The areas labeled Rust Tide on the map signify that the phytoplankton Gpebledinium polykrikoides
is present. The areas labeled Toxic Blue Green Algae on the map signify that the microscopic organisms
Cyanobacteria spre present. The areas labeled as DSP on the map signify Biabphysis acuminatea
phytoplankton associated with red tide that causes the medical condition Diarrhetic Shellfish Poisoning (DSP), is
present. The areas labeled as PSP signifyAteatandriumfundyensgea phytoplankton associated with red tide that
causes the medical condition Paralytic Shellfish Poisoning (PSP), is present. No reported cases of the medical
condition DSP or PSP have occurred on Long Island.
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Figure5: Long Island Water Quality Issues, Summer 2015
The areas labeled Brown Tide on the map signify that the phytoplankton spemesoccus anophageffereiss
present. The areas labeled Rust Tide on the map signify that the phytoplankton Gpebledinium polykrikoides
is present. The areas labeledxitoBlue Green Algae on the map signify that the microscopic organisms
Cyanobacteria spre presentThe areas labeled as DSP on the map signify Biabphysis acuminatea
phytoplankton associated with red tide that causes the medical condition D@aBhelifish Poisoning (DSP), is
present. The areas labeled as PSP signifyAleatandrium fundyensa phytoplankton associated with red tide that
causes the medical condition Paralytic Shellfish Poisoning (PSP), is present. No reported cases of ahe medic
condition DSP or PSP have occurred on Long Island.

Two species of phytoplankton have been responsibleefibtide blooms within the Peconic Estuary.
Alexandrium fundyensis a dinoflagellate that produces a powerful neurotoxin called saxitokhis

toxin concentrates in shellfish and is responsible for a syndrome known as PSP. Symptoms of this illness
are determined by the quantity of toxin that is ingested and can be fatal to humans in high enough
concentrations. While blooms have beemurssnt annually in various Long Island embayments; thus far,
PSRinduced shellfish bed closures by tNew York State Deparment of Environmental Conservation
(NYS DEC) due to blooms oAlexandriumwithin the Peconic Estuary have been limited to Sag Harbor
Cove first recorded in 2012nd James Creek in 201%ven more intense and longer lasting blooms of
Alexandriumhave occurred in Meetinghouse Creek and western Flanders Bay, but this region is closed to
shellfishing. Dinophysis acuminatés another phytdankton associated with red tide blooms, recently
identified in western Flanders Bay and Meetinghouse Creek where it formed the densest bloom ever
recorded of this algaof two million cells per liter in 201ZReguera et al., 2012)This dinoflagellate
produces the biotoxin okadaic acid which causes @Béh shellfish that have fed up@inophysisare
consumed by people.

A bloom of the dinoflagellat€ochlodinium polykrikoide&syn.C. heterolobatumwas first confirmed in

September, 2004 within Flanders Bay and parts of Great Peconic Bay (although data suggests the
possibility of a bloom as early as 2002 West Neck BayYNuzzi & Waters, 2004Nuzzi & Waters,
1989. Cochlodiniumb | o 0o ms are someti mesdersedf ewhieadh t i
somewhat from the red tides associated Wigxandrium& Dinophysisblooms. Cochlodiniumhas been

fdxer 6 R



implicated in fish and shellh kills in the western Peconic Estuapecifically a large softshell clam Kill
in Flanders Bayn 2005 and a large fish kill of multiple species in Cases Creek in 2012.

Cyanobacteria are a phyl um odfr eleanc taelrgiaae, 6 obfetceanu sree
photosynthetic pigments that give them that color and behave similalgae populations in fresh and

marine waters. Harmful algal blooms in marine and freshwaters have been associated with a variety of
species of these cyanobacteria and these blooms are sometimes collectively referred to as resulting from
6 ¢ y a n obHviar/ syanobacteria blooms produce neurotoxins or hepatotoxins that can harm, or even
kill zooplankton, fish, shellfish, marine mammals, humans and pets. Their blooms have caused hypoxia
and anoxia, contributing to fish kills, foul odors and contact dermatitisumans after recreational
contact.Although an increase in cyanoHAB blooms have been documented in coastal freshwater habitats
on eastern Long Island in recent years, their occurrences within the Peconic Estuary to date have been
limited to a few tribtaries of some embayments within the estuary such as Big Reed Pond in Montauk
and Maratooka Lake in Southold

While mostharmful algal blooms are associated with microalgae, it should be noted that blooms of the
common macroalgaéJlva lactuca, have alsdeen correlated with nutrient enrichment in surface waters.
Monitoring of the locations and abundance of #fiecies should be considred in the future.

The impacts of climate change are likely to directly influence the occurrences, types, and duration of
harmful algal blooms. Changes in surface water temperatures, freshwater inputs resulting from
precipitation, the stratification and circulation of nutti and the alteration of photosynthesis rates due

to changes in the extent of cloud cover are all likelyaffect the abundance and distribution of
phytoplankton(National Ocean Service, 2018Jany cyanobacteria and dinoflagellates thrive in warmer
suiface waters and consequently, harmful blooms of these species may shift to an earlier time period as a
result of increased temperatures or may intensify during suiiivaé et al., 2006)

Limitations on these data

While the Peconic Estuary Program benefits from a great deal of HAB research conducted in the estuary,
there is currently no routine monitoring of HABs other tiaureococcusanophagefferensell counts
conducted during SCDHS marine sampling armhitoring at Meetinghouse Creeklonitoring atSag

Harbor and other sites in the Peconic Estisppnducted by th&lYS DEC Shellfisheries Prograni.he

harmful algal blooms depicted in the maps are limited by the locations in which people have spotted the
blooms ad by the frequency ansamplinglocations ofthe monitoring programin addition, the areas
labeled as having hypoxia are limited by where the dissolved oxygen sensors are Doateéw
monitoring plan developed during the upcoming CCMP revision shestlblish monitoring protocols

and indicators designed tccuratelyreflect the full suite location and frequencgf HABs currently
impacting the Peconic Estuary.



[-B. Chlorophyll-a

Chlorophylls are pigments in plants that absorb sunlight fanilitate photosynthesis. Chlorophwl

(Chla) is a type of chlorophyll that is most common in all oxygeolving photosynthetic organisms
including plants, algae, and cyanobactefibe concentration ofhdorophylla in a sample is a direct
measurementf the portion of the pigment that is actively respiring and photosynthesizing at the time of
sampling. It is a proxy for phytoplankton concentrations, which makes it a good indicator to analyze the
amount of algae that are present in a water body. Suseaders that havea high chloropylta
concentration have relatively large phytoplankton populations.

The amount of algae i n a water body greatly i mp.
components. Algae depend on nutrients to sunkigavever, when excess nutrients enter a waterbady

eutrophic system develops andn foster large and sometimes harmful algal blooms. Algae produce

oxygen through photosynthesis during daylight repiout during the night willrespire using oxygen.

Oxygenis dso depletedduring the bacterial breakdown of organic matteat includesalgae that have

died and ank to the bottom. Decay of algae releases nutrients into the water body which may cause
additional algal growth. On top of reducing dissolved oxygenldeweghich is the primary cause of

hypoxia, presence of algae reduces water clarity and adgp@ation effects water pHHigh levels of

nutrients can be indicators of pollution from rraade sources such as septic systems, waste water
treatment plantand fertilizer runoffPeconic Estuary Program, 2001)

Chlorophylta measurements can be used as an indirect indicator of algal presehgeowth and
nutrient levels. Monitoring chlorophylla helps to track the health of the Estuary and improves
understanding about harmful algal blooms.

Water Quality Standard

According to thePeconic Estuary Program's 200CMP, the proposed hlorophylla concentratiorwater
quality criteriafrom a preliminary SCDH®@nalysis of mean seasonal water quality parameters and light
attenuationwith respect to existingubmerged aquaticegetation(SAV) beds and.ong Island Sound
Study (ISS) parameters for the Peconic Estuary is %.8.5 ug/L.The proposed criteria are basedta
fact that lower nutrient levels relate to greater water column light penetration which is an imfaattant
for eelgrass surviva{Peconic Estuary Program, 200T)he Uhited States Environmental Protection
Agency gEPA) National Coastal Condition Assessment (NCCA) uses the following ratings for
chlorophylta concentration§EPA, 2012).

1 Good: <5 pg/L

1 Fair: 520 pg/L

1 Poor: >20 ug/L

Status and Trends

Factors such as sunlight, temperature and nutrients affect algal amounts and chiarophgintration.
SCDHS Office of Ecology, Bureau of Marine Resources staff collect water quality dath raarine
samplinglocations in the Peconic Estuary to ass#®e chlorophyta concentrationgFigure 2). Mean
concentrations of chlorophydl from 1976 through 2004 were 5.9 pg/L, a minima of 0.1 pg/L was
observed in the etgn estuary and a maxima of 372 ug/L was observed at the Peconic River station in
the summer of 1976. Chlorophyl concentrations were generally lowest in the winter and early spring
and increase in the summer. Secondary concentration increases oczastém madkiay sites in
December and/ or January which can at times be higher than summer maxima. Long term trends in
chlorophylla are not visible but spikes in the mid to late 1990s and in the last decade coincide with the
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Brown Tide (Aureococcusnaphagefferend)looms of the mid 1990s and rust tide blooms first noted in
2004 Cochlodinium polykrikoideglobler et al., 2005)The SCDHSdid not regularly conduct cell
countsduring this time periogSCDHS,2015b)

Summer chlorophyla has been elevated for the ptwgd decades in the western estuary and continues to
be elevated in the most recent data. A trend present in historic data shows a decrdasepinytta in

the main stem of the estuary eastward as tidal flushing increases. Accordin@®d 2iReconic Estuary
Water Quality Status and Trends Repdrbm 19762008 there was a decrease in 37 percent of the
stations in the Peconic Estuary and &Bcent were unchanged. In an estuary with historic water quality
issues, this reflects a decreasénmown Tide cell counts and an increase in water quality. Chloroghyll
decreased in all quintants of the estuary, western central estuary and tribntatiesgstern estuary and
tributaries, northeasterestuary and tributaries, southeastern estuary and eastern bo(@dargron
Engineering & Associates, 201According to SCDHS data from 2005 to 2014 the mean concentration
of chlorophylta is 5.6 pg/L, a minima of 0.1 pghvas observed in the eastern estuary and a maxima of

1,377.8 pg/L was observed at Meetinghouse Creek in the fall of 2009. Compared to previous decade,
20102014 values are generally greater and the rate of exceedance of the 5.5 ug/L threshold are generally

greater in 200@009 than in the 199@&igure6).

Mean Chlorophyll-aand Summer Chlorophyll-a (2005-2014) NOEACHR Foor ucein:
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Figure 6: Mean chlorophyHa andsummer chlorophyla by Peconic Estuary section

Similar to the previous decade, the highest mean concentrations of chlomjginglin the westan
estuary and declined eastwaiithe SCDHS data from2005 to 2014show a west to east decrease in
chlorophyi-a concentrations across the Estu&ig(re7). The western Estuary concentrations decreased
75 percent from 2009 to 2014.
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Figure 7: Average July chlorophyk in the Peconic Estuary marine samitations beteen 2005 and
2014

According to data recorded between 2005 and 2014, the western estuary, and West Neck Bay in the
Shelter Islandembayments, Mill Creek in Noyac Bay and gabonac Harbor in the eastern embayments

are eutrophic (37 ug/L), the other 27 sites are mesotropfes ug/L). Generally, the chiophyll-a
concentration trends follow the trends of mean total nitrogen and dissolved organic nitrogen and dissolved

inorganic nitrogenKigure8, Figure9).
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Figure 9: Mean summer chlorophy#l, summer total nitrogen and summaeassblvednitrogen inthe
Peconic Estuary by section between 2005 201t

Chlorophylta is historically the highest in the summer months (J8gptember), increasing at lea$t 2
percentat a majority of the sites from mean concentrations for the year and incre@giegcgnt from

winter concentrations at more thanfhafl the estuary sections. Concentrations of chlorophyticrease

139 percent in summer months, compared to annual average concentrations. Following the same
decreasing trend from west to east, the highest mean concentrations were recorded at thetatiestern
Meetinghouse Creek, East Creek in South Jamesport and the Peconic River mouth, Reeves Bay, Flanders
Bay. Between Great Peconic Bay and Orient Harbor, concentrations exceed 7 pg/L during at least one
sampling dat between 20052014 in the summewith the exception of Gardiners Bay and eastern
embayment locati® Summer chlorophyld decreased 81 percent from 2005 to 2014 in the western
estuary. Summer chlorophdl is steadily decreasing at all locations from 2013 through 2014.
Chlorophylta is consistently above the guideline in the western estuary where total nitrogen and
dissolved nitrogen are at the highest concentra{®@PHS, 2015c)

Limitations on these data

The SCDHS chlorophyla data were collected atl 38 marinesample stations across tkstuary; data

were recorded for only 35 stations consistently from 2005 through 2014 for the all seasons and 24
stations consistently from 2005 through 2014 in the summer-Gkpyember). Chlorophyd and
fractionated chlorophyh concentrations wenecorded in 1976 and from 1988 to 2014. Chloropayll
concentrations were not consistently collected in eastern embayments in the summer data from 2005
through 2014 and wereot included in the analysi€stuary section means were computed based on
locations that were consistently sampled from 2005 to 2Uhérefore, ahoroughcomparison could not

be completed for all estuary locations
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I-C. Water Clarity

The 2005 EI report identified water clarity as onel@findicators of environmental quality fdhe

Peconic EstuaryWater clarity is vital to the survival and growth of numerous benthic communities
including eelgrass microalgaeand planktonic organisms. Aquatic plants use light from the sun to
photosynthesize and the amount of light that passes through the water down to the benthos correlates with
the health of aquatic plants. In additionetelgrassreduced water clarity negeatly impacts subsurface
phytoplankton and benthiuicroalgae thus the health of estuarine habitats.

Water clarity is a measure of the amount of particles in the water, or the extent to which light can travel
through the water. Water clarity affects the depth to which aquatic plants can grow, dissolved oxygen
content, and water temperature, sufficientevanprovements in conditions feelgrassin the Peconic
Estuary submerged aquatic vegetation, specifically eelgfassefa maring provides critical habitat for

bay scallop Argopecten irradang, other shellfish, and nursery and spawning habitatdififish and
invertebrates. Submerged aquatic vegetation needs sufficient water clarity to survive ancehtatisg

beds support habitat for shellfish, shellfish filter surrounding w@ala et al., 2005)Factors that can
impact the water clarity include presence of high concentrations of total suspended solids and harmful
algal blooms. High concentrations of total solids and presence of harmful algal bloomasdethe
passage of light through the water; reducing photosynthesis of aquatic plants. An excess supply of
nutrients from sewage, fertilizers and stormwater runoff causes eutrophication and the proliferation of
sometimes harmful algal blooms that redweater clarity. Inputs from industrial discharges, sewage,
fertilizers, stormwater runoff, and soil erosion, disturbed bottom sediments cause high concentrations of
suspended solids. Additionally, high levels of total suspended solids will cause wateait tgph®ore

rapidly and hold more heat which will impact aquatic life adapted to lower temperatures and when
sediments settle they can cover benthic or bottom dwelling organisms and h@etdsic Estuary
Program, 2001)

Water clarity is expressed by Secchi disk defatal suspended solids (TSS) and light attenuatideter

clarity is used as a measurement of trophic statuese tharametes provide an urderstanding of
environmental conditions that may be related to algal growth and are important for assessing conditions
that support aquatic life. According to the 2BBReport the Peconic Estuary Program is interested in
improving water quality in all existing or potential eelgrass habitat areas identified as shallow estuary
waters, three meters or less. It is essential to the health of the estuary to have light transfer toahe ben

to support a healthy ecosystem.

Water Quality Standard

The ambienfNew York State vater quality standards for tudity for Class A, B, C, D, SA, SB, SC, |,
SD (all waters within the Peconic Estuary fall within these classifications) veagersincrease that will
cause a substantial visible contrast to natural conditidppendix A) The standards can be found at 6
NYCRR 7032 (NY Departnent of StateDivision of Administrative Rules, 2015)

To optimize eelgrass habitat and preserve water quality in eelgrass habitat areasg/l Oritrogen
criterion is recommended for shallow (three meters or less) estuary waters in the Peconic Estuary. This
recommendation is based on an anlysis of the relationship between mean summer nitrogen, ctalorphyll
and light attenuatiorcoefficient (Kd) data collected by SCDHS during 199296 and a model
verification period with respect to existing SAV beds and refinements to the LISS eelgrass habitat
criteria; the Peconic Estuary criteria for optimizing eelgrass habitat is Kd: 0.75 + 0.85 (Reconic

Estuary Program, 2001).
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Status and Trends

The SCDHS, Office of Ecology, Bureau of Marine Resources monitors wkety at all marine stations

in the Peconic Estupar(Figure2). The surface water quality program focuses on indicator parameters that
have been identified by the PEP CCMP. Water clarity data provide a general assessment of availability of
light for stbmerged aquatic vegetation and support SAV restoration progf8@BHS, 2015h)
Historically, Sechi disk depths have remained constant with a mean of 7.1 feet from 1976 through 2004
with a minimum depth of 0.5 feet at the East Creek station in winter of 1999 and at the Peconic River
sample station in the summer of 1976 and a maxima of 26 feet an&ar8ay South in the spring of

1996. The SCDHS data from 2005 to 2014 reveal that annual average Secchi disk depth has remained
relatively stable with not much fluctuation over the time period since ZU85SCDHS data from 2005

to 2014 shows a generally west to east increase in Secchi dish depth. The mean Secchi disk depth is 7.3
feet with a minima of 0.3 feet at Meetinghouse Creek in fall of 2009 and a maxima of 37 feet at the
Gardiners Bay Central samplatbn in the spring of 2014. Data show an increasing Secchi disk depth
from west to eastHigure 10). The data revealed that the mean Secchi depth thweaslowest at
Meetinghouse Creek and the highest at Gardiners Bay stationloikst minima were recorded at
western sites and the highest minima were recorded at eastern sites, east of Little Peconic Bay.
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Figure 10: Mean Secchilisk depth in the Peconic Estuary by section between 2005 and 2014

Further, trends show that minima occurred during June through September in shallower western sites and
at deep water eastern sites in winter months. Results show that minima coincidghatplankton cell

counts. Maxima occurred during spring and fahe SCDHS mean Secchi disk depth from 2005 to 2014
reveals a variation in depth from spring to fall. In the summer there is a decrease in Secchi disk depth
compared to the spring andlfakason. West to east increase in Secchi disk depth is appageme (1,

Figurel2, Figurel3).
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Figure 11: Average spring Secchlisk depth at Peconic Estuary SCDHS marine sampling stations
between 2005 and 2014
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