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EXECUTIVE SUMMARY

The main objective of this study is to develop criteria for eelgrass habitat establishment and
persistence within the Peconic Estuary utilizing various environmental analyses. ..:~@.

.::;::::.. ..:::::’:: ¯

The Progam evaluated water and sediment quality data tO characterize:i~::ii~onditions within
the estuary where eelgrass (7ostera marina) density is highes~!iilgwest~iii~*~{i~l, stressed, and
non-existent based on previous studies of eelgrass distribu~:~within theiie~{~6ashin, 1996).::i::i{?:
Also analyzed, were general hydrod amic trends at sele~e~t eel rass~:m~gn/t~o~iiNfions wi~n::yn ............ g ........ ....
the estuary. The collected data were then compared to ~eria ffom!ii~e Conne!~!i~gii~i~d
Sound Study (LISS) and the Chesapeake Bay Study (C~!!!i}iii!i::i::!~::~ji;!i~ .... :%iiii!ii{i!{~ii{~i~iiii{~iiiii;i:::# ....

, ..................
While not a primary study goal, eelgrass test plots were e a g i!i ilizing ........................ various methods for
harvesting and transplanting eelarass to determine the m~!s~t su:c{~s~iii!~ethodolow for this
geographic area. - ........ ~:~:£i ...... ’::~::ii{{iiiii!ii!i!i{!i!iiiiii}iiiiiiiii{{{~ii{{!ili~{{i!i::~ .... -

EEA, Inc. in cooperation with the Suffolk Co~@!~e~~:z~pf Hea:*;R!i::::gervices, east Hampton
Town Natural Resources Department, anCi~8:mell C~:~{~e~sion chose 14 fixed
sampling locations (Figure 1) within the d~ary. ~se lo~ana:{!~ia:re chosen in part, based upon
historical eelgrass bed density, surro~g land.:~e, as wd!::i::~gg"information provided in the 1996
’SAV study by Cashin Associates..:..S...Ni!!recorm~ance andi~{~rial photography at 1:1,200 (1996)
were used to characterize the st~sl :~ii~i~i~i~i~!’::iiiiii~ii~::

...... ~::~::...~::::::~::::~: .~iiiiiiiii!iiiiiiiii!i!i!i~>~:~:~:~j~iii{g; ....
Water qua!~}}~pnitoring.:~iii~n~ucted b~ili!{~i::i::~s in-kind services for this project. Water
quality ~iiN{~i;:.data ha ii ! NilN } oing t~i~:ut the estuary by the SCDHS since 1976.
Collectio~ii~!~ii!~is asso’{ NaiiN l ::,his project was conducted one time per month at each
station for the!::!~i!~..f.. .June,:~i~IN~.t., and September, 1997 and belay 1998. All collections
and analyses cO~NII~II~STM St:~i~is".

Gener~7~}sical chemi:~g!~eters were measured each time water collections were
condu~i:ed by SCDHS. ~g{{{~ameters include salinity, temperature, conductivity, pH, secchi
dis~i{{~issolved oxygen, d~tl4~::and light ex-tinction coefficient. Water samples collected for
la~tory analysis inclua~e total suspended solids, chlorophyll-a, dissolved inorganic phosphorous

,.......,........, .. ..:;::::::::.’

(~:~6phosphate) anctii~i~solved inorganic nitrogen (NOX and NH~).
.::::i:f:~:i:!::"

Du~i!!ea~;i~at.eri:quality run conducted by SCDHS, EE& Inc. collected sediment samples.

Se~ti~{!~gtle:ctions were conducted from the boat utilizing a 0.025 meter-square petite bottom
grab sampler. Often, multiple grabs were composited to acquire a suitable sample size
Additionally, weather data and global position (GPS) were recorded.

Sediment was collected for total organic carbon (TOC) and grain size analysis. Grain size
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collections were conducted one time during the Project Term to obtain general grain size
distribution data for each sampling location. Samples were sent to Chemtech, Inc. for analysis
within 30 days from collection.

.,.,, ..

A Falmouth Scientific 3D-ACM acoustical flow meter was deployed at several ...........lo~ia{ions to get a
.,......,,,,,.. . ,...,..-..

general picture of hydrodynamic conditions existing where eelgrass be@i!ii~:~existing,
transitional, stressed and lush. Vector, velocity and temper~::of ne~-~i~ii~N.itions were
recorded for the following locations:

:~ii{{}i!iii~ili::~ ......... .:~:~;ili!ii~!~i~!ill ii ii{iiTiii~ .......~iii{iiii>
.:ili:(:!::::i~ .... ii~i!~# ......................................................: .........
....... .;::::::::::" "::?i:?i:?i:!#!:!:i:!:i:? ?!:?!:i:~ii:i~:.::..::ii!!iii~!::

,,~ .:i;~:!:!:’:!: ;::’:’!:::" ":-:?!:?:’::!:!::’:~’:’i:i:!:!:P:?:::!::::......::::i:!:~:!i!ii::"Lake Montauk (135), Napeagqae Harbor (1 a4), Accabon~i:Harbo1:.. .:i~i~:"3), Three~:~:. :. .. ~i.¯ :,:+:+:.:?![~ ..:.i!ii~:" =========================================================

(132), Northwest Creek (131), Cornelius Point (144), C~!e~!~bor (122), Fla~e~ii~:"(170),
================================================and Great Peconic Bay (130).

iii{i}!!{il }ili! ~i !iiiii!):i~ ....
A Seapoint Turbidity Sensor was added to the flow me~i~   i!i!i ! N >::rhree-Mile Harbor a
Napea=mae Harbor were monitored prior to the additior~::.of the tur~i~@~e~or and therefore, are
lacking turbidity data:

"::!:!:!:i:i:i:i:i:i::
====================== .....================================================

..::!ii!iii!~?:.:.- ==================================================
..:-:+:’!ii:i:’ :"

Using water quality data provided by SCDH:g~ mont~::~:~ii~ii~thmetac means were
calculated using Microsoft Excel 97. Th4ili~thmeti6::::~e~!i~i!~!~{~ed to generate tables and

::i:i:i:i:: .’::::::::" :::::::::::::::::::::::::::::::::

graphs for analysis of data and are lo.¢~!:~1 in the.~pendice~i~j~f"Ns report. The data were
,.... ,....., ..... ......,

organized by station and by seaso~i~gNng ~[~ummer)fdl- eelgrass (Zostera marina). For this
study the gowing season is assu~:~::to be M~h throu~i~November and the summer season is

................:~iiiiiiiiii;i!iiiiiii:: ...........~:~::iiiiii~::i/assumed to be June through~%.
;:[i!iii!~!~iiiii~i~i~i{~[ii[ii~i]ii~i~[~[iiii[i}i!ii:i~ ....

V ow m N i Nere coNN : Ni:: bscn Exce| 97 was used to generate graphs for
turbidity vector and velocity for analysis.

Analysis of the..:~NNNi::gnd g~N~Y represented data were conducted for water quality,

sediment q~u~:~iii~N~cs.:%~thmetic means were computated for all appropriate
water qu~ data asso~~N::.this study. Sediment data were analyzed by the raw data
pro~de~ from the labor~/":~iiN~ding TOC Grain size has been graphically represented in pie
chad?and shown in Figu~[ 2:~’o illustrate percentage of particle size distribution at the various

....,., ,., ...,.

lod~0ns......., for this study~i::i{~Nector, velocity, temperature and turbidity (where applicable) have been
~a~Ncallv presented:~’:~Nppendix D to illustrate cyclic ongoing events within the estuary.
! " ........ ........ ........,:4.? ....
.,............,.., ,..... .... ..,:.;.: :;,;:.:..

E~ii~:~’~f~i-~s!~::~ere conducted by EHTNRD, CCE and EEA, Inc. as in-kind services for this
.. ,........,......., -. ,...........-,,.. ,....,,.....,..,.

pr6.i~i~:ii~i~:S~fig harvest and transplantation of eetgrass was conducted in Napeague Harbor for
both 1997 and 1998. Fall harvest and transplantation were conducted by CCE at Cedar Beach
Point and Cutchogue Harbor in 1997. Initially, monitoring consisted of trying to locate the
transplanted bed and deterrmne whether the eelgrass blades looked healthy, whether wasting
disease was suspected, whether grazing had occurred or whether the eelgrass was dying or had
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died off.

By 1998, the monitoring program had become better developed because the goals for
transplantation were defined more clearly. The objective was to observe each of theiii~ight

. :.:.:.:.:.:.:..
transplant locations to determine the general health of the plants using a relative s~ of good,
poor or excellent. Additional observations regarding die back, wildlife ~aff~i:"and epiphytic
growth were also noted¯ Each monitoring event included an~ffiiderwate~ii~aph and a
measurement of water temperature¯ ::~iiiiii~iii:~iI~::~:~: .iii:~i;ii:~ii~iiii~i!i~ii!ii~i~i~i~i!iiii!iiii~iii~ ...... ~i::i!::

There has never been any follow-up monitoring conduct~iiat the ~hogue ~ii~i~
location by CCE The conditions of those transplants wliNN ogue Harbor
unknown. It is presumed that due to the conditions in wN~ii~i!~ere transplanted and the
observations made at Ceda/Beach Point, that the likelih0~!::~d~ii~al is minimal.

Water quality data collected specifically for this stud~:::N~,s limited~i::!i!~!)!~::for light extinction
measurements for the areas supposing t ck The iii ’:i;orting the densest
beds, averaged 0 3 m"t Kd, 3 1 #g/l chloro h lI~!iii!~ili~ii::i::~:::@:~:~:ib~, 0 02"-~iii::~s:: DIN, and summer DO¯ ¯ P ..:E:~:.~ ..... ::~i..~ .................̄ ...~... ~ -
of 7.1 mg/1. Except for chlorophyll-a, the...o.~:erved E~~:.....~}~}~o~hout the Peconics fall on
average, lower than the estuary averagesi~?~:commer!~ied f;~i~i~:~a Requirements for the
Chesapeake Bay and the Long Island:~S~i~nd ..... iiiiiiliii~ .... .;iiiiili~i~ .....

The ’97/’98 water data collected:~i~:bnjuncti~!with t~.~iii~dy were compared to water quality
data analyzed by SCDHS (1 ~98~i~or SAV t~i~t:,crit~ In general, water aualitv conditions are
suitable f0~::::i~Ntablishme~:i:~m-ass at ~!~~er depth only in the eastern portion of the
estuary.::~::i~!i!~:.:for 19:9:-~iii~ii!i~:~uite cd~p~i;le to the data collected for 1997 and 1998 and
there are"~ii~iental v~a~i~:~ii~tween water years.

...... ..... % ’,iii!iiiiii!ili!iii’ !ii’ ii!iiiiiiiiG ....
As described in.iS~i!i~i~ig, sand":a~n and scour are obvious from aerial photography. In
general, san4iiia~r~e~~ff~i~N}~:on thd~::eastern portions of land masses such as peninsulas and
islands.:~siii~:ouroccurs !i iiN ! hewestern portion of these same land masses. EEA, Inc.
eval~e:d the mapping pr~i~::~oy Cashin Associates (1996), which clearly indicates that the
thic~i~t eelgrass beds oc~fir..... {~"the eastern portion of the estuary and on the eastern portions of
tla~ei~:same land masses~ii~iiEE& Inc. has correlated our field observations durin~ the Eel~rass

::~:~:!i~i::" ~:::::::::::::::::::::

T~plant Monitorin~:~ilProgram, with the suspected importance that periodic burial may facilitate
re~!~]~nization o£:eei~:~rass to the regional picture of shifting sands and probable burial along the
east~i~i~:~}:!~o~::~hese ..............................estuarine l~d masses. This premise should be investigated further, as

....................:...,................,.....,

the::~:;~gpe of work for this study does not pro,,fide for further investigation and analysis of
this concept.

Additionally, substrate TOC is fairly low within the estuary Grain size analysis correlates with
previous studies conducted within the estuary and grain size trends already established
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The hydrodynamic data, although rated as baseline, indicates typical tidal and wind-influenced
occurrences for an estuary within the main bays, peripheral bays and tidal creeks. The larger bays
show significant evidence of wind forces predominating with many diurnal pulses. The peripheral

bays and large tidal creeks, depending on size and location, fall between wind-driven:iiand tidally
influenced. Most of the small tidal creeks indicate predictable ebb/flood=,~c!es o~::a 24-hour

:::::::::::::::::::::::::.................................... ~::~i;i ....period
............d:i~,, ~iii!ililiiiiiiiiiii!!iiiii!!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;:~::.

. ..~:~i~!?i~i~!:.~!::. .-.-...,.....-.......-......,.,.,.,.,,,..,.-.....

As there are many variables considered when determiningiN:;overail he~!~}ii~ii~ii~:...~t.em where .~:ii!!ii:~;~:
eel~,rass re-establishment is a primary goal, most vadable~i~easured.Ni:~itN~e!~r~ommen~

........... .,- -...-.,.,,..v.-,-...-...,.-.-...-.............-.....,.........

criteria established for other major estuaries along the e~:!~oast..::~i~:observed~i::~@iNi~g
many years of data, the Peconic Estuary is a very dvn~!i~.s...:~e~ii::~d shows vafi~i~::imlsing
from year to year. :" ================="============================ ....

iiiii ....
...... sii::::ii:~! ........ ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ...... oAs observed m the catastrophic events of the 1930’s wl~ was~NiN~:.e...~mpacted nearly 90 go

of the eel_orass beds along the eastern coastline of the....U.nited Stat:N~ii!N~5 years passed before
modest recovery was observed. Between 35 the ~aiiii~ent, eelm-ass had
reached thick densities and had become a peNgc Estuary~may, in fact,
be in a state of recovery now, and we may::~6i~::see thg.i i NN i}N ii! y natural recolonization
anticipated for another 25 to 30 years, tt~overy ~ to the periodic
recurrences of brown tide which dis~:::’:the bal~c:e of the::~system. Continued observations
and measurements of water and se~i~N quali~?:~U pro~:6 invaluable data over the next several

.-::i:i:i:!:-:i:i:i::"" ’"" "

decades. . ..................d:ii::::i::iiii’ ....~:~:~::::

EE& Inc..N~iii..c.onducted,:~iiNN~verview~iNNN~ eel~rass bed locations within the estuary
. +:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:,:. :.:+:.:+:.:.:.:,:.:.:.:+:,:.:..

through::~:i~i~rature::~iiN~:by spe~:::~th local long-re .rm residents and baymen
during the::~~!i~...r.og~!=!iii!i~i;!i~c: discovered that at certain areas, such as Cornelius Point
and Napea~e!::!~!~ii!he near:’~8~ii~llow water zone of less than one-meter was historically
dominated;y e~!i!i!i~esentlyi:~::~ii~:eas are dominated by C. fragile and Grassilaria sp.

EEA, Inei!!i::i~n conjunct~i~i~iii~DHS has established baseline conditions within the Peconic
Estu~i~or water and se~i~uality. This study was not an exhaustive collection program and
did;~ generate enough,:i~Std:~o conduct sound statistical and regression analyses. The
info::~ation provided sh~ld be considered carefully and should not be used as a sole source for

-:i:i:i:i:i:i:i:i:i:i:. "::::::::::

o~g~!l management d~=isions within the estuary. Based on the studies conducted to date, we
. -,.’.,.’,.’.... ,:-::~:::i:::"

re~end the fo!F.d~ing Eelgrass Habitat Criteria for the Peconic Estuary (Table 5) expressed 
me~ili~i:~!e~r’ quality values. These values are expected to optimize conditions and guide
re~ers!~:~:::regulators in identifying potentially successful eelgrass restoration areas within the
Peconic Estuary. In the next section (9.2), we also recommend additional studies to be considered
in the near future.
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Proposed Eelgrass Habitat Requirements Within the Peconic Estuary

Parameter Peconic Estuary
(proposed)

Kd (m~) O. 75 +/- O. 05

DIN (mg/I) 0. 02

DIP (mg/l) 0. 02

Chlorophyll -a 5. 5 +)-0. 

(u~)

TSS (mg/1) *None at this
time

Substrate TOC * None at this
time

Chesapeake LISS
(2-meter (Draft)
restoration) .... .~i!i~.

¯ :ii~i (~ii?ii~!:?::.:’:"

< 0.8 ~.i~ii!i;{i :ii~< 1.0
.:.:::::::: ..::::::::::..¯ +:+:.:. ............
........... 15iiiiii!>¯<0.15 ............ <0. :-::::::::::::..:+:.:.:.:.:..

....... ̄  = _:’:I:?Y
¯ :.:+:.:.:.:.:.:.:.......:.....’.’-’.’.’.
:::::::::::::::::::::::::::::::::: .::::::.-.:,.

<0.03 !~{iiii!ii!i{!!i!{iii~D2
:::::: ::: :::::::::: ::::::: :::...
:::::::::::::::::::::::::::::::::::::::::::::::

<10 .... ~;ilili!iiliiii~i~i~ilililiiiiiiiiiiiiiii~~ ....

<15 ..........................<30 ......:.:.:.:.::.:-:.:.:.:.:.:.:.:.:.:.:.:-:.:.:.

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :.:..
.... ~i#iii~# ............... !~i!iiiiiii~!!!!iiiiii!iiiii!iii!~!~li!i!~!ii ..........

LISS
.:~i::!~.:

ii(i’evis ed)¯ ~::ii~i::::i:::::.¯ ......~
::iiii~i!i:~iiiiii!i!iT::!i::.....:ii~i!i::

¯ ::::::::::::::::::::::::::::::::::::::::
: :::~ii::~::~i:i~i~i~::~::i::i4 ::~iiiii::i::i::i::ii ....

’ :’i;ii!~!i~i:i:i:i:ili:.iiiiiiiiiii!iiiili:: i~!::..

:ili;ilil ii iiiiii!i;iiiiii::i iilii ::i::i~O 7 :~i!ii!~
:::::: ::’ ::i:!: :!:~:~:i}~:!ii? !ii!i;[i!; :: ::.. ::i!i!i::"

F:IIIi

......

<5.5

<30

<3%

:-:::. :::::::::. . ..... :::::::.
.:::::::::::::::::. :. :i~i~i~;" .:;:;:~:

==========================================:~!~!~:~:: ~:~:~:~:
* Additional data required ::i!;i{{}i{~{{:~i!ii:::#:::: :~iiiiii!? .::::::::/:iiii::::

~;i::iiiiii::ii~r ;i{::{::i::ii:::iil ..../:iiii~r

Statement ofiiDi_fficulties: : ii ..........................ii{ii;{iiiilili; ............................iiiiiii{ ii!!!iii; {!:iiiii!:iiiiiii~{{{iiii!!!i!ii~:i:~{iiii~iiiiii{i~iil¯ ::~iii::{iii!::iii::ii!::i::iii~:::~ .... ::~ii:: { ~i ::i::? .......
.... i:~:i:!ai:i:i:i:~:i:i:i:<:i:i:i:i .... ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::======================== ........

1. EE~ii!~{iiiii~d SC~iiii~{}:ilunable to coordinate wet-weather sampling events in a timely
fas~8~i~iii~iii~s not pd~e!:!{~i~obilize boat crews and staff from both groups to collect

2 Periodi¢~i~ggi~!:~ith flow~::me{er due to chip and battery issues caused a loss of some
dat~{~#~::M1 stati~{i::~Rg~e data were lost were re measured during the eriod of study.... . ========================================:~i,- _ P

3 ..... ~diner: island~-~g!i~!i!~emote for sampling, transplantation and monitorin~
-.:!:!!:! ’ ::i:i:!:i:!:i:~:~i!i~:~:i:i:i:iii:i:i?: ~ ~"

4. ~:~ii~!{i{{}i::::::Due to initial tec~}. 5roblems with the underwater camera and turbidity in Napeamae
:.::::::::9

:~ii::ii::!}~ii? Harbor, most pic{~res for monitoring of transplanted beds were not helpful for the
:i!:~i::i;::~i!{~ analytical portioi~ of this study

i:{ii~ii!i!{i::i!i~:,¯ii~,¯/i!i::i~ "
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1.0 INTRODUCTION

The Eelgrass Habitat Criteria Study has been funded by the U.S. Environmental Protection
Agency through the Peconic Estuary Program and managed by the Suffolk County:Department of
Health Services.

:~iiiii i)i~iii~:~,iiii:iliiiiJ:~iiiig;ii::ii~ ....
EEA, Inc. would like to thank the following Agency’s and s.t.~i:..membe~}~o~i~eir support and in-
kind services during the duration of this study.
have been possible.

United States Environmental
Protection Agency (USEPA.)
Suffolk County Department
of Health Services (SCDHS)

. :~iiii~iii!i!i~::~:~::~::~il ~at er s ~/:::i:# ....

East Hampton Town
Natural Resources Department (E~-i~) .:~i~iiii{ii~: L~i~enny

.~iiiii{{iiii!iii{{}i~ .... . ..~{ii{{ii{{{i{i{iB~:~by Friedman
:.:.:.:.:.:.: ...-...-.-.-..

..:~ .... ..:~::::> :;::::i::iiii::i: .:iiiiiiiiiiiiiiiliiiiiil;::::~::::::~::~ela Schell
Cornell Co~Nrative Exten~a-~;i~!CE) !ii!iii{i]ii{i!{i!i{iiiiii{iiii~ie:hris Smith

.:.s~!ii:::::!::i::gii{::!iii!i:::ii:::?:i::ii!i~ .... :~:}:{{{{!}i}iii{{{ii{i!!i!i!!ii}iii}ili~iiiii{iiiiii!}{!:~ .... ========================================== ......Sandy Dumais"::!!~!i!i!~!i!i!i!iii!i!i!iii!i!i!~ii!i!~il!!i~i::..

...... ~:~:~:~ .... ::~:i~ii:{~{{{{i!iii}iiii{!ii{iii{ji{Uiiiiiiiiiiiiiiiiiiii{iiiiii::::~ .... Emerson Hasbrouck.... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ....
================================================================= .... :,~:!:!:i:!:i:!:~:!:!:!:!:!:~:~:~:~:5:<:!:i ......

.... :~<~ .... Chris Pickerell":!iii!ii!!ii~!iii!i!!!!i~!i!i!~!~!iiiii)!i!~::.. :::::::::::::::::::::::::::::::::::::::::::::::::

Natural Resourc~{ii~eNation S:e~:~::~CS) All= Connell

Departm~t’of Plannin~:!{{~iiiii::::~:. Carl Linde
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- : ,;i:ii){=?{i{{i{ {gli:! @i::/: ~ .......

’ - .: :55 :f.’..-.

The main objective of this study is to develop criteria for eelgrass habitat establishment and
persistence within the Peconic Estuary utilizing various environmental analyses.

The Program evaluated water and sediment quality data to characterize existing conditions within
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the estuary where eelgrass (Zostera marina) density is highest, lowest, transitional, stressed, and
non-existent based on previous studies of eelgrass distribution within the estuary (Cashin, 1996).
Also analyzed, were general hydrodynamic trends at selected eelgrass monitoring stations within
the estuary. The collected data were then compared to criteria from the Connecticut~Long Island
Sound Study (LISS) and the Chesapeake Bay Study (CBS). :iii~: i!ii~i!::#

., :.:,:,:.:.:.:.:.:.:.:.:.:.:,: +: .:.:,

While not a primary study goal, eetgrass test plots were est@~hed utili~giii~oUS methods for
harvesting and transplanting eetgrass to determine the mo~{!ii~:ccessful ~?~~::.for this .:~iiii!ii>
geographic area. . iiii~{~!::~,: :./i:~il:,~ ......... ~iii;;~:~{~ili~:~ii{~ii~ii~:}~iiii~iii~:}~ii::::~ .......... ~i!~ii::I ....

1.2 Geographic Description ::iiii!!iiii}ii!i{iiiii~ii~i:ii::?:::::::~::~::~!ii{ii!ii!~ .......~iii{iii}i!!iiiii!iiiiiii)ili!!i::.{i~iii?i::iii~ ....

The Peconic Estuary system is situated between the northe~ii~fi~!::i~ff~hem forks of Long Island
comprised of a series of connected bays and tidal creeksi::i!i!::~he::~i~ii!~ver empties into the
head of the estuary at Flanders Bay, the western mos.!;:go...rtmn of t~i:~@)~.From Flanders Bay,
the estuary stretches eastward to Great Peconic.t~iiii~N~:~Peconic"~a~ii~!~ Gardiners Bay
(Hardy, 1976). Islands within the estuary incl~g:~iii!iS~etter and ~diners.

Approximately 128,000 acres drain to thd!i~e:stuary, 3i6:1000~:~~:::::~e protected by public and
::::i:i:i: .::!:~:!::" .:i:i:i:i:i:!:!:i:i:!:i:!:i:i::’"

private a_~encies and organizations (~!~:CCIv[P~;~I{~998). T~"isiSn-point source ranoff and
..::i:i:i:?i-.’::i:i.’::! .-:.::::::" .:i:i:i:i:

goundwater seepage account for ~iii!~gest f~{~hwater in~ts to the system.
.,~:ii!iiii-:i!~’ .... ::,~iiii’,i~,i’,iii:: ....~::::iii’¢"::
""" .... """""" .-::i:?i:i:!::....... ::~i~!ii~i~!iiiii!~:.

"’~:’:’::’:’iThe bays which make up the~.ed~c Estu~i::::~e~:~el~e y shallow. The deepest areas are at the
,:i:i:i.!-::i:i:?i:i:i:i:i:i:i:i:i:i’:i:i:i:!:i:i:i:i:i::"

races and .~om app.:~~y six-m6{~i~N!i~i~:::"meters (draft CCMP, 1998).

1.:3!:;i{i{~!i!~i}{iiiii~]~rical I)~ils~]~tt.of Eelgrass in the P econic Estuary
................................................................................................. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

Eel~ass histori~{i~iii~ell-estg~s~!::::~thin the Estuary. In the 1930’s an epidemic of
wasting dis~!!i::~~~i.goste~e) " almost completely wiped out the eelgrass on the Atlantic
coast o£~N~rope and No~i~e~ea. According to Burdick, et. aL (1993), the actual cause of the
wasti~::~:clisease was nev~:~{~ed........................ However, L. ,.osterae has recently been identified as the
or~sms causing the pr~se~f~’form of wasting disease, lVluehlstein (1989) has concluded in her

"~i:~:i:?i:i

v~{[~:that k. zosterae isii~e pathogen that was responsible for the 193 O’s wasting disease events.
:::::::::::::::::::::::::
::. i~!!i:: !#:~::i~:!!:.:!: .::,:~!i~:-
Dg~g~;,he late !:9615i~~ eelgrass made such a remarkable recovery that it was considered a nuisance
be~use:[{~:ifCi~I~::i~btor boat propellers, and it washed up large wrack lines along bathing beaches.

-i:ii :::::::::::::::::::::::::::::::::::::::: =~= :i :i: :?: ~ ~

D~~fi~i~ZeVere Brown Tide Years 1985 and 1986, eelgrass beds disappeared at alarming rates
due to the density of brown tide ( (Aureococcus anophagefferens) cells which inhibited light
penetration necessary for photosynthesis.
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2.0 REVIEW OF EXISTING DATA AND LITERATURE

2.1 Biology of Eelgrass

A technical description of Zostera marina is described after Gleason’s (1~:!) treatment of the
species as follows: Common. Stems freely branched, to 2.5 m!vs to lm~!~h3-~ Strong.. ............. veins and

st~.::2-5many minute ones on sterile stems to l cm wide; on fertile . ~~iiiili:~Spadix 2-8 cm,
lacking retinacula. The beak 1-2ram; seed strongly ribbed¢~e:i~bs visibiei!i~i~iNe pericarp ..::~iii!i!i~::~’

2n=12. Shallow water in sheltered bays and coves,usua!~!i:wholly .......... suN~rse~!i!!~oreal,.:ofl!:~ ............. ....
the Atlantic coast from Greenland to Florida (Z. Stenop~a) ..... ~iiii!i!ili~ .....

!~:~:ii~ii’ii~iiii::.... ..::iiiiiiii::"

Botanists place Zostera maz.ina in the monocotyledon f "~/~ii~pgetonacea. Zosiera marina
produces roots, stems, flowers and seeds. The monoeciou...~ii~Niii~..f..::.eelgrass are pollinated
under water by the aid of water currents. The growth s~es o~:~!~:~i~nclude vegetative and

exu "
¯ .::i:!:i:i:i:i:i:::?i:?i:i~:!:i:;; ?i:!:!:!:!::.:.. .s al reproductmn (Setchell, 1929). According to...$etchell, the ~e~N~es::::i~fvegetanve ~rowth

and sexual reproduction are confined chiefly to ..t.....h...g;i~iii~hen the": N re of waters rising
from 10 degrees Celsius to 20 degrees Celsiu,%iiii}i!Neii::~ ,..growt!{’:i~,is~::carried on in the range
of l0- 15 de~rees Celsius, while reproducCf~::occurii~e~i~ii~he ~e of15 ~0 de tees

..:::.11:::: :...:.i!~" .:::[:.::’..iiii!.:i:.:.:.i!L.:.:.:.:.:!:.:!~i:.!i:.:.:i:. - -- g

Celsius. Therefore, according to Setche~i~:"criteria~ii~:eget~i!~h occurs during the months
of March through May, and sexual r~i~uction.:~:~ M@~:::?une for the Peconlc Estuary.
Dependent on local meteorology, ~tive g~h may ~:e place slowly through some of the
winter months. ::iiiiii!iiiiiii i~ .... .~iiii~iiiiiiii! ...:~iiiiiil}7

Heat rigor..a~diii~cold rigor.~e~ impact ~e!!i!a~y and physiology of eelgrass. It facilitates
disinteg~i~[~Ne upp~ii~ii~he leave~!::::::N~::::older portions of the rhizomes. Fruitin~ stems
die rapidi~!~!i~iiN~N~; to I5~o~ii~i~i~8), the influence of temperature upon vegetative g~owth
and reproduc~!~iii~d..appe~si~iiN!:ii~ important for the geographic distribution of Zostera
marina ...... ~;iiiiiiiiiiiiiiiiiiiiiiiii!ii!iiiiiiiiiii!ii!iiii:,::~ .... %!iiiii;iiiiiiiiiiiiiiii!7 ....

In the l~e~:nlc Estuaryi: ::iN i! e depth that eetgrass is established for stations included in this
study::~s!i~:approximately t~e~!~ers. The average depth of low density eelgrass beds is
apl~mately three-meters ~:d the average of dense eelgrass beds is approximately 2.7-meters.
T~i~)eight to which it .ci.~ grow above low tide is limited by the type of sea bottom and by the
r~:~g~ce........................, of the plan~ii~g~ing out. The maximum depth to which eelgrass may grow depends
~i!!~N.transpare~:of the water (Ostenfield, 1905). In the Peconic Estuary, eelgrass has not
15:~g~i!~Ne~?i~iii~i-ow above the low tide line for all stations included in this study. Typical
su~!):~r’e~e~igrass within the Peconic Estuary ranges from coarse sand-gravel to coarse
medium sand where coarse sand-gravel is the predominant substrate. Eelgrass grows well in
estuaries where the salinity falls as low as 2(5 parts per thousand (ppt). Small variations in salinity
concentrations do not have an appreciable effect on eelgrass.
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Turin (t 942) states that epiphytic diatoms, other small algae and hydroids, reduce the light
availabihty for the plant to conduct photosynthesis. He concludes that light in general, if not
always, is the limiting factor for growth of eelgrass, especially in deep water.

:.::i;:..

Generally, healthy eelgrass rhizomes are thick with short intemodes, cree~.’..m. ~ andiii~r:anchin~
freely. In a mature plant, each section produces leaves and a t:erminal U~!iii~eiii~e:~, and a
flowering stem and leafy branches in the following year. Tl~eii~tion NN ,:wh chbears the
inflorescence (flower) dies, while the dead rhizome persis.t.;~i!ii~f:"a consid~[~ii~!~iiithereat~er...:,:iiiiii~i:::::

The branches show similar behavior to the rhizomes. Thei~!~a~tventitiou~!ii~ots~i::i~e!~uced from~ ....
the nodes and are bunched. They serve to anchor the r~me in a-s~table sui~!i!iiiii!~z~es
can survive burial during storm events. :!~i:i~!~!iii~!i!~iii!i!iiii~i:~:~:~::iii~iii::::~ .... %iiiiiiiiiiiii?ili::~ .....: -:i::2:?i:i:i:i:?i:i:i:i:i:!:!:i:i:i:;..¯ i %iiiiii?~iiiiiiiii~iiiiii!iiiiiiiiiiii~,:~ .....

2.2 Chesapeake Bay Study .... ;;iiiiii!ii~ili!iiiiiii!i!iiiiii!iiiiiiiiiiiii!iiiiii!~ili::i.::. ....

The description of this study has been adopted from..th~;Executivei~i~~ii~:..for CBPTRS83/92
Report. The primary objective of the CBS is to.e~!iNii~::fluantita:~Niiiii~@~ls of relevant water
quality parameters necessary to support contin~i~~ii~:pagatio~ili::~:~ad restoration of sub-
aquatic vegetation (SAV) in the Bay Com~d:~ Pres~!!~iii~h:d~i~::~:focused on estabhshing
reNonal SAV distribution, densi , ands ’:~eicies targ~iis for~iNi~!~:: cake Bay and its tributariesty .... ~. e~.:~ ::::::::::::::::::::::::::::::::::: P .
Empirical data are used to develop r~nship%~een w~r::~uality characteristics and SAV
distributions within the Chesapeakeli~Com~ SAV r~uirements are defined as the minimal
water quality levels necessary for:.::ii~NV survi~i! ................Field dg~ were collected over several years in
varying meteorologic and hy...dxo~c condid~ii::~:~:::::::::~:~:~i~iiiiiiiii~iiiiii~::

The div~i~ii~i~AV co~~iiSNoughSh~::~eChesapeake Bay, with its wide salinity range,
led to the’::~~ent of s~:.. ~ii~tat requirements based on salinity regime. Water quality
parameters s~Jffi~!i~ii:~ppo~::::~!!;ii~owth, and reproduction of SAV to water depths of
one and two me{eN:~i~:i)~tablish:e~i~i~i~h:e Chesapeake SAV Habitat Requirements.

For poly~ne water i~!!ii~ili~!iii!i~iilSAV Habitat Requirements for One-Meter and Two-Meter
Resto~:~ons are as follo~iiiiii~iiii!i!i!!~Y ....

...:.:.:..

~ete~
.:.:::::::.
:.:.: :+ Two-Meter. ..: .....,.,, ::i:!:~:;:"..,......... ,..

::i:i:[:i:?" Restoration:: .: .,:+:+:+:+. :::i~:~:~:i::-’
. ,.... ,,. .......,.;.

,..: :...:. :.:..:....:.:+:. ....:.:.:.:.:.:..
::SaliifiNii::iiil .........Ligl~:::~tf~nuatio n TSS Chl-a DIN DIP Critical Light Attenuation Critical

¯ :.: :.: .....: :.:.::.:: :.:.

R~e :::::::::::::::::::::::::::::i!!C~i~ffi:i:ient (m-t) Life-:: ==================================== (rag/l) (mg~]) Life Coefficient (ma)
:. ::.:.:::::::::::- 0~/1)

:-:;i ~::.ii:i:~:!:!:)i ::::::::::::::::::::::::::::: Period Period

Polyhaline <l.5 <15 <15 <0.15 <0.02 March- <0.8 March-
Nov Nov.
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The Team determined that mid-channel water quality data can be used to characterize near
shore areas over seasonal time frames but do not imply a predictive relationship between near shore
and mid-channel observations. This habitat requirement approach provides testable hypotheses that
can be explored for other estuaries .... i~:::::. .-....,..

2.3 Long Island Sound Study ::~:iii~;iiiiiiiiii!!iiiiiii:~::::S!i!:~!ii::i~:

.... ::,,:,’ !!ii’,!’,!iiiiiiiiii’,iiiiiiiiiG,:, ....
The LISS ground-truthed the coastal zone from Little N~g~:sett Bay:.:i~i~!~i!!~gve between~i!~i~,

August and October 1993 for sea~_rass beds. Three sites:i~ere chosem::ii~{:~) t~Z~s~i~ntl (2) Ni~:tic
Bay; and (3) Clinton Harbor, for monthly sampling duri@ihe first::~o hours in iilN i ii ii fie.
Parameters measured include temperature, salinity, secc~ii{ii~i!~d light profile ~!iliiiii~;~boratory
analysis include total and organic suspended load, N%’, N~~:.. NH4÷, orthophosphate,
chlorophyll, dissolved and particulate organic nitrogen. A~~iiii:grain size was determined via
sediment cores and organic content of sediment within tt~ sea~N!i~-~t~y

....... %:i:i:::ii::gliiii::i::iiii::~i::i:::#:~:~ ....
.======================="::iiiiiiiii[iii!iii!i!iiiiiii!~!i!~iii~ii!iiiii::.

At the conclusion of the study, habitat requiremer/tsili~!ii~stablishe~iii{~iiilN~pared to Chesapeake
Bay Habitat Requirements. The Long Island~iSi~::ii~!j~b.i.tat ReqUirements are as follows:

Kd (mq)
TSS (m~)iii!iiii!ii~~ ....

,:iiiiii!i!i!iiii~ ......

DIP (#m~es~iiiiiiii{}{{iiii}!i!ii~ii{ii!{!{!i{i}}i{iiiiiiiiiiiiiiii{{i~i~ii~i}ii}~ii::::~ <0.0:~!ii{{{iiil}iiii}iiii?:i:~ ....
-’-’-’-’-’-" ================================== "’:::::::;5:...,

.......... . ’~!iii!i!i!::i~!~i!~ ~!~!~::~o

....w........... j.......................v¯=================================================

’~::!i!}ii!!i!.i{i*~i~i~:S HAB IT A T RE Q UIREMENT
(2 meter restoration)

<0.8

<15.0
:*i:ii!~::iiiiiii::i:-ii~ ........

<10.0

<0.15

<0.03

N/A

........,
’" ’"¯ 5::::::
..........¯. .....

iiiiiiiii:;J}?i: :i2~?::J

"l;~e.i~ore ........... .........conservative.~i~ues recommended by LISS are based on the finding that seagrasses of a
.,..........,....... +>:+.

N~e{grating bed of ZO~tera marina require "better" conditions than those needed for simply
~Nn~ the bed {:Ok-ubo and Slater, 1989).

.... s::iii:.:::iiii{i!i;il;i%:):-:::
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3.0 SITE SELECTION AND DESCRIPTION

EEA, Inc. in cooperation SCDHS, EHTN-RD, and CCE chose 14 fixed sampling locations
(Figure 1) within the estuary. These locations were chosen in part, based upon his to~cal eel~ass
bed density,, surrounding land use, as well as information provided in the:i~i.996 S~V study by
Cashin Associates. Site reconnaissance and aerial photography at 1 1,2~i~iii~:ig~i~:"were used to

¯.::i:ii![iiiiiiiii[i::.:ili?ii{ilil}}ii[i!:

characterize the stations listed below:3.1 Flanders Bay (Station 170)::~iiiiii i}!::iii!ii~):: .:Jiiill iiiii iiii!i!ii iii!i!ii ii}}~i~ii~i!i~iiljfiiiiiiiii~i~:

Flanders Bay was chosen for four primary reasons; (1) @~ii::~!~lished widgeo~iii~)ii::ii~ ....
population; (2) lack of eelgfass beds; (3) relatively low i~i~i~4~::ppt); and (4) historical 
farm nutrient loading into the estuary. ..::~iiiii}iiiiii~iiiiiii!i}iiiii!!iiiiiiiiiiiiiiiiiii?:::~ ....

The mouth of the Peconic River empties into Flande!~s:::~ay (Rive~iiii~iiReeves Bay
(Southampton). Flanders Bay is approximately ~2~!i~::, The ~v~i~::Golf Course is adjacent
and to the north of the Peconic River, bound~iii~i~!i~ii~y::..Sawn~.’il]~!i~reek. Indian County
Park is bounded to the south by Sawmill Cre:~k and ~i~i~ii::to~:~,g~: north. Tidal creeks that
empty into t:landers Bay include Meetin :use an ii! reek.

.,::::::::- ::::::::::::::::::::::::::::::::::¯ "~:-: ::::::_::.:.:.:.:.:.;.:..

Meetin~ouse Creek is located in ~ffe~!~rthwe~!iScomer ofii~:i"anders Bay within the Town of
. ,-.....-.........-.. .......... ..:.:.:.:..

Riverhead, Meetinghouse Creekii~iii~::mediu~ii~ed.,........,....... cre e~i~f,......,., approximately 30+ acres, and is the
most developed of tidal creeks t~ating.i::~ii~lan~g Bay. The Creek is approximately 1.1
kilometers.:16~.:.north to,so~ii~ 123-me~!~ile~ast to west on average. The eastern boundary
of the c~ili~i~e::most ~iiii~0ped, ~i~:::~i~e western boundary supports a significant area
of interti~ili~iii~:~...marsh:::~:~::::~~ant species include salt marsh cordgrass and groundsel tree.
The headwai:e~i~etingh0~!i~i. ~ii::a formerly connected tidal wetland, drains through the
Corwin Duck Fa~iiii~. Mee~use2 ’’’" Creek is periodically dredged for the marina. These
activities w~ii::i~i~Nii~!i!i~Ns., and adcording to SCDPW, the creek was last dredged in the spring
of 1998,:::;iii~’redge spoii::~~i~eas include’upland areas at Indian Island County Park. The

majqg~ of dredge mate~::ii~gsts of duck sludge. Other dredge material consists primarily of
sandi~d some mud (SCP~, i’:985).

i:!:i:?i:?:i:- :i:i!i~ili

:~i;iiii!iiii::i;i: :~:::::,::?
:::::: ;:::,..:::. :.:.:4.:. .

Re~)es Creek has a re!a~ively low land use supporting low density residential housing and
#~0~’dmat ely six d~:ks.

A spit at.S~ons Point is situated at the eastern-most portion of Flanders Bay. A review of recent
aerial photography (1996) indicate that a scour area ex.ists on the western portion of the spit, and
deposition on the eastern portion.
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3.2 Great Peconic Bay (Station 130)

Great Peconic Bay was chosen because there are no SAV beds established. Data collected here is
intended to provide negative baseline conditions to be compared with areas that support various
densities of eetgrass populations further to the east within the estuary. :~iii:: ....... ::~:ililE!;ii~:::

Great Peconic Bay is approximately 26,693 acres. The north~ia.porti~:~iii~ii~e!il~ay is situated in the
Town of Southold and the southern portion in the Town q~i~uthampto~!i!~iiiiiii~!!!sland is loca, t~et

at the eastern portion of the Bay in the Town of Southoldi!~!~etween th6!iN~0r~i!N~eiii~d:..South:~a:ce.
Tidal Creeks entering the bay from the Town of Southoi~iiiiinclude B~shs, Ho~i!i~!i~!~!e:p
Hole, Downs, and West¯ Tidal creeks and ponds ente~ii~::~@ii!~om Southamp~iNi~N~e Red
Creek Pond, Squire Pond, Shinnecock Canal, Cold Sp !NN iilSebonac, Little Sei~:o~ac, North
Sea Harbor Complex, and ;ffooley Pond. .... ~iiiiiiiii~iiii!iiiii!iiii!i!ii!iiiiiiiiiiii!i!iiiil)iii~ ....

The area examined under this study is located in the Zown of Sou~n!!!tust northwest of the
Shimaecock Canal Surrounding land use is ve ~ii~5ebonac:Ne~ii~si to Cow Neck To¯

~....’:ii:.:.:.:.::i::.:.:;iiii:.:!:.:ii.:.:.i.:.:.:.:.:!i.:.;i:.:.. .;!::;.:.:.;.:.:ii!:.. "

the west of Sebonac Neck, there exists a rel~e~::~::N~i~lN residen~ land use The¯ ......::+-.
~.......:;:....:...............:...~..

.....

Shinnecock Indian Reservation is located t~ii~e westii~i~i~i~e~ck Canal, and Meschutt Park
is located to the east¯ The National Go~laks of ~ericaiiii~i~ei~:to the west of Bullhead Bay
and east of Sebonack Neck. :~::....~iii!~!iii!~: .::iiii!iiii! .... .i!i!ii~il i~:~ .....

Aerial photom-aphs (1996) reveal:::iii~: ihere isli!~onsideraN~sand movement along the southeastern

shorelines off,great P econic ay:i kh many:~i~isim~isi::~extending approximately 262-meters off
the shorelin~ii~::..the cente~:~6~i~iii They al~i~6~ii!~:sand plume east of Cow Neck that radiates in
an eastefl~i!~on. T~N~N~i~omplex~::ap~i~:~s to be an area of accretion during the time
period th~i!i~"::~!!~!~:p..hotog~iiiN~taken (April 1995). This complex has e,’aensive ditching
throughout. ’"~ii~iii~h~ Pond~i~ii~s to be an area of accretion.

3.3 :,::~iiiiiiiiiii~!~is~n!ii~hs Islan::~ iS ta tio n 069 )

East@iii~obins Island is:~i~e~y:>devoid of eelgrass, but has been identified by Cashin (1996)as 
area~iikely to support eei~ass~":based on physical characteristics. The area is supported by a sandy
sub’rate, salinity of appf6ximately 30 parts per thousand, and visibility to two-meters.

;;Ai!!!i!i::"

P~. ~!Y owned,:.:.th6r~ is a low density, residence on the island. The main use of the island is to
sui~S~::ia~!!~an~e~d: Game Preserve and private estate. Rin~-necked pheasant are raised on the island
fof~fi~nN English fowl hunts held annually on the island

A review of the aerial photographs indicate that the shoreline is an area of accretion with shoals and
bars ex-tending approximately from 197-meters at the northeastern edge to 328-meters at the
southeastern edge of the shoreline A spit e.,dsts at the southerly portion of the island radiating to
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the west. Therefore, most of the sand accreting is likely being transported from the east.

3.4 Eastern Hog Neck Bay (Station 081)
.::i~!::..

::::i:i:i:~:~::"..........................

Hog Neck Bay is located in the Town of Southold and is part of Little Peeonic ....... B~/~:?" It is bordered
on the west by Nassau Point and terminates in the east at Cedar Beach G~ii~oint (Cedar Beach
Point). It is approximately 4,333 acres in size from Nassau ~im to C:e~i~h Point. Two

¯ i:!:i:!:i:!:!:i:!:i:~:::" .........................
Parks exist along the shoreline; Emerson Park to the east ~chmond ~!ii~iE.edar Beach~iiiiiiii?~

County Park at the eastern extent of the bay. A launc~ii~}amp exis~ii!o:n C~i~h Ro~}d!i![~0
Shelter Island Sound. Tidal Creeks terminatin~ into theii~y, includ~i~chmond::~ii~!~!~i~SFey
Creek The area analyzed for this study is located at theiii~:Ne~iem ..................... portion of~iiii~i~int.
This is a very shallow area/vith a mean water depth of ap~~e!y 1.1-meters and a salinity of
30 ppt (Cashin, 1996). This area supports a patchy cover~:~i~i~fleece (Codiurnfra#le) and
lacks eel m’ass entirely (Cashin, 1996). @i::~ ........~:’::!!i!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~i~iii,~~ ....

......................%i’~’~iiiiiii~,’,~iiiiiiii’~’,i’,iii!i’~i!ii,,!iiiiiii~:::,, ....
Surroundine land use supports a relatively high Aerial photoa-raphs

indicate theeastern shoreline supports a sand:t~ii~N:~t~ 328-~rs wide. Cedar Beach has
been periodically dredged since 1979. All d~e matN~iNN~N::is~::i~d and/or ~avel and is used
for beach nourishment to the west (SCPD!i:;::1985). :i!!~’:.... .. ....

,======================-2:::::-" :2:::::

3.5 West Neck Harb0~ii~S~tion 1;~) ~iiiiii~ii~:
,.............. .............. .-...-.-..
::::::::::::::::.- ..::::::::::::." .::::::::::."

¯ ’:.:-:.:.:.:.:-: :.:.:-:.:-:-:.:. ....::i:’:i:i::¯ :-:-:-:.:-:-:-- .:-:-:.:-:-:-:-:-:. .v...v....

West Neck Harbor is located~::~.~ni~!~ south~N~:::t?~o~n of Shelter Island and terminates in
Shelter Isla~!i!iSound. Wes~i~ilHarbor i }i i! :f Ne West Neck Complex composed of West
Neck B4!Niii~ili~.orth, ~!i~eN~i~reek, ~i::::West Neck Harbor to the south. A long peninsula
exists at   i , i NN N:portio i’,’:NiNii  bor called Shell Beach where mooring is available. 
samplin_~ stat[~o~:i~i!~est Neci~!~!~ii~i:~located immediately south of the southeastern shoreline
of West-Neck C~eNilin~i~Montcl~ii~ue Cashin (1996) reports a mean water depth of l.7-
meters, vi@~y::::::~i~::::i::iii:~ii~::i~d s~ty at 31.5 ppt. Cashin (1996) observed widely scattered
green fle#~e (1%) at tN~iiiiN~i~,

.4::::::::" ::::::::::: =====================

Wes~Neck...... Harbor is su~un~:ed by low density residential housing. Menantic Yacht Club is
lod~d to the northeast;::~t the harbor. Twenty four docks exist in West Neck Creek and a ramp

..: :.:.:.:.:.: :.: .::::::::::..

~i:at the end of D~:el Lord Road............... .:.:+...:.:.: :.:.;.:+:.:.:.:.: :-:....;.:.:.:.:..
:!:ii ! ~!i~!!~!~i~ii!~!::.. .::::::::::::
¯ +: .-:.:+: :,:..:.:+:.:.:.:.. :.:. ’::~’)::i::

~!ii~::~Ha~r~::~iaas been periodically dredged since 1955 and was last dredged November 1998
: ,:::::::,: ..::::: :::::::::::::::::::::::: ::::.::: ,..: :.::: ¯

A dt~g~:i:~h~et can be clearly observed from the aerial photography. The spoil material is
"":T’ - :::’: "

principally sand and includes some mud All of the spoil is used for beach nourishment (SCPD,
1985).
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3.6 Coecles Harbor (Station 122)

Coecles Harbor is located along the northeastern shoreline of Shelter Island. It is approximately
1,485 acres in size. Accordin~ to the Cashin study (1996), average depth within ~e:~:harbor 
approximately 2.6-meters. Salinity within the harbor fluctuate between 3 !:~iii~d 32 ~:t. Visibility
appears good to about 2.1-meters. Although historically eel~ass was pI~:~::iii{here are no beds

~ .=======================================

presently located within Coecles Harbor ...... ~;i.::!~ ..... ~::~::::’::.~i;::::!!::)::ii::~i~::~::ii~i::::::::iiii~ ....
’""""’’ ’"i~ii~iiiiiii!iii2iiiiiiiiiiiiii2iii~?iii~i~i::..:::::::::::::::::::::::::

siii:ili iii :: ...... ......
The southern portion of Coecles Harbor is bordered by no.~ii~g:y a
New York State Conservation Area. Congdons and go~. Cre,.ks~i~:e the onl~:~i~ii!~iiii~s
entering the harbor. The northwestern shoreline of the ~N~r..:::::isi;Nbderately ........ devet NN!i iNom the
north, a long peninsula runs in a southeasterly direction. ’~::~i~N~:ii~.p...~sed of Little Ram Island and
Ram Island. There is low density residential housing on ~!ii~iii~....and. Ram Island is well-
developed on the western shoreline supporting 27 dock~$1:’~’:~:~:~ii~ht Club is located along
the southwestern tip of Ram Island near Reel Point...:~:~iiug. develo~iiiiN~iN:e supported by natural
vegetation. Both anchorage and moorings are pr.e~ilN~n the har~/~i~i~i~i~iii~il}!I~ ....

.... ....... ....
A review of the aerial photography (1996):~Ndicate s~!~~9ing in the northern portion 
the harbor radiating from the south. In tti~:]ower ~ion ~i~iig~~5or, some shoaling is evident.

:$i:i:i:: :’:’:’:" ¯ !:!:?i:i:::!:!:!:?:!:!.i:i "
Coecles inlet has been periodically dr~:~d since:~ii~i~66.It ~g’list dredged April 1996 primarily for

.......,......... .:.:+:.. .........

boat access to the Coecles Harbor.~N~i~a. Th~!~poil matefl:~l is principally sand with some mud.
All spoil material is used for beac~i~urislxn~{i~(SCPD..,~ii!~85).

The 1996 r.e./~rt by Cashir~i~s~ites indi~N~iii~i!igoderately dense eetgrass beds are located
immedia~i~!~!!!~e..north:~::~ii~te of the ’i~:eti!~":The salinity range in this area fluctuates between
31 and 32::~i~ili~i~ty to ~i:2~i!i(:~gher than in harbor) and water depth from 1.9-3.2-meters.

====================================================================================================

3.7 tt~ll~iiBay (S ta~a:~ii~::::i2)
...... s~i~ii i i i:: :,:: ii i :: :: :: i :: :: i ::i ii:: ::i:: ii::i::ili::ii[i)::i::}::iiii~i! ..... %::::)i!~:

Hallock ::i :ayis locate~iii~N!i!~fient Bay north of Orient Point State Park. It is approximately 444
acres::~iff~:size. The weste~!i~o~iei~ne of Hallocks Bay supports low density eelgrass beds. Salinity is
ap!~ately 32 ppt, d~ih:~approximately 2.0-meters and visibility to 2.6-meters (Cashin, 1996).
SuN, rate is gravelly s~::

’ ""-’""-’ :!~iii!i:i:"i!ii:?.iiiiiii::{:.ii?~ ......:~:~:~:.
:::i:;i$?i.::?:!::: .-::::::"

HN[6~ks Bay is sur/dhnded predominantly bv farmland (70%) and natural vegetation (28 %) north
td;~tlte:ii~5i~:.iiilA.t~ng ................................ Street alon~_ the south west portion of the bay, a few structures and docks
e~’s~i~!:~ai piibtographs (1996) indicates that Peters Neck Point is an area of sand deposition.

3.8 Cornelius Point (Station 144)

Cornelius Point is located at the northeastern portion of Shelter Island. Large, thick beds of

-14-



PECONIC ESTUARY EELGRASS HABITAT CRITERIA

eelgrass exist around Cornelius Point. The beds are stunted in height and have very narrow leaves.
Historically, eelgrass existed approximately 5-6.6-meters off the shoreline (personal conversation
with local residents). This area is presently dominated by C. fragile and attached sargassum weed
(Sargassumfilipendula). Eelgrass beds are presently located approximately 20-me.t~s from the
shoreline. ..:;~ .... ;::::;~::~ ......

.:::i!~i!~!iii!iiii?iiiiii~i::.::)i!!~!i~::"

Depth of water in this area ranges fi’om approximately 1 8-2:.~}meters.~::ii~i~N~}::is approximately 31

ppt and visibility is very good. There is an area with large:~!~ial erratic s;i?~g~!N to the no~:~::

of the estabfished eelgrass beds. Surrounding land use is::~:ry low de~, r~N~N!i::::~:The .... ~iiiiii::i ....

Gardiners Bay Country Club is located to the west of ~in’ers B~ilgrive. FroN!i~i!iii~}~i~i}i~i!i~:iiiii~iii:;~ ....
photographs, the area immediately north of the point ap~ii~oi!i~:an area of dep:~!:.~N~ii~d the
shoreline immediately south of the point is an area of sco~iiiiii~N::photographs indicate that sand
movement radiates from the northwestern portion of the.~N!iiiiiii!iiiiiiiiiiii}ii}i!iiii!iii!}~i?:~ ....

3.9 Majors Harbor (Station 143) ..................... ..~ii~i~iii~iiii~i~i~i~s~ii~ii;i~.
...... .... ....

Majors Harbor is located at the southwestem:~l!~i~". ~omack Rreserve on Shelter Island and
¯ . ~ ............ ~ ..... ~:!:i:~::~::~::ii~i~i:::~i~::~!*~::.:~:i~::~::~i~::ii:~I ........¢:~::~: . .
~s a roxamatel 8.~ 2 acres m stze The interior of~i~:N~N~.:.~~ ports eel~ass beds w~th sagnsPP Y ¯ . . .....................!.::.::~ ........................::::::::::::::::::::::::::~-
of ex--treme stress (Caskin, 1996). The st~l:on is loGa~:ed a~j~::~i!~oint just north of the harbor.

Surroundin_~, land use is entirely pr~d as p~ of Mas~Nack Preserve with no development. It
is an open inlet, likely to have godi~ii~ushing,.~::iii!~chora~.eli~ available within the harbor. Aerial
photography::0id not indicateii~ii~oaling ~i~e~i~o!r.

3.!~ii iiiiiiiiiii~r e e- M~i~i~ ~!:.ri~::( S tatio~i::::i~i~i~:i ....
-:~::~i~::~::i::"~i~::!i~::~iiii!~i!::ii~::~!~’:~::~! .... %::::i::iii’..-:.:#ii~i::iiiii::::#:::i~i::’:::~:~ ....::::::::::::::::::::::::::::::::::::::::::::::::::: .........................

¯ +:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.. ’::? ?i:i:i:i:i:i:’:i:?i:i:i:i:i:i:i~:i:?i:i::-.

Three-Mile H~ii!i~!i~i~cated i~:~::i~ei~s~of East Hampton. The inlet opens to Gardiners Bay to
the north bounc!~iii!~ii~y’s Be~a~iii~ii~iae west and Maidstone Town Park to the east. This area

is present!.y.:...~ii~l~i~~:::~::.E ~ conducted an eelgrass transplant at Sammy’s Beach in
1996..!:.~ii~:a-s successfd]~iiN~ili~t as of the summer of 1997 only a few plugs could be found
durin~i~e annual monlt~i~:nt by EHTNRD. The shoreline surrounding the harbor is
moderately developed b~!i~es~~ential housing. Anchorage and mooring exist within the harbor.

Tl~g:/~........... are 10 marinas, aiii~wn commercial fishing dock, three town boat ramp sites, and slips at the
T~’.....j~County facilit~.~iiiiiii:J:"
i~;::i:.)::i::i::i::i::ii)ii::i::i::iii::!i! .......~::~::iiiiiii ....
:!!iii~!ii:ii!ii?ii!~ili~i~iiii!~!:i?:: ...... :.:.iiii::!::!) )::!:::

~}ilN~~::indicate that immediately adjacent to the cut channel at the mouth exists a large
san~i!i}i~!~-~J~iii::i~:ccording to Suffolk County Department &Public Works (SCDPW) records,
dred~in~ be_an at the mouth in 1958 for boat access to marinas. This area is scheduled to be
dredged in April 1999 The dredge spoil material is all sand and is readily used for beach
nourishment on both sides of the inlet and at an upland area on Marina I..ane.
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3.11 Napeague Harbor (Station 134)

Napeag~e Harbor is located in the Town of East Hampton between Napeag~e State Park (west)
and Heather Hills State Park (east). The railroad tracks run east/west immediately:.t~::ithe south 
the harbor. Napeag~e Harbor is approximately 1,086 acres in size. Alth~.:.ugh m.o.:~) surrounded by
parkland, a small section along the northwest portion of the harbor supp..:~t~@~ctensity residential
housing. Sii!:~ ..... ~i~iliiiiiiiii’:iiiiiiiiiiliiiiiiii;iiiiiliiii~:~::===========================

Napea~ue Harbor supports thick beds of eelgrass on theiii~utherly si~iii~~f t:~!iis~ii!i~o.ng the~iiiii!<

eastern shoreline. Although patchy from clam rakers, tt@i~el~rass:t~i~:s appear~!ii~i~i~iiiiii~ashin
reported high salinity of 33 ppt, shallow depth of appro~a~lNi~ji~!i::~-meters and go:’~!~iii~i~i~iity.
There are two inlets to Napeague Harbor. A review of %:ad~iii~egraphs indicate a::s~d plume
immediately inside the west;m-most entrance and imme N iiNNi e inner western edge of the
eastern inlet. Dredging of a modified inlet began in 19~i!i~:"Dre~!~N!!!::!~.entirely of sand and
historically was deposited on the Hicks property. T.he:~i~ea was lS~iiiii~{~ii:January 1989.
Napeague Harbor provides anchorage and has a.~:~iiN~g rami3iii~iii~ Point (northwest of
westem inlet). ..:~:iii!i!i!~i~ii~i~i::~::~i~:.~%i~i~iii~i~i~i~i~ii~ii}~ii::~~ ......;;::!~i!ii::~ ....

.... isigiii::i~i~i .... ,iii::~::ii;i~iiii::ig~::~ii::~i~glg~ii::ii~::~i~::i::i::~::~i~ .......:::!i::

3.12 Lake Montauk (Stationli!~iS) ..:jiii}::i~%ii~iiii.................................i!i iig::~::

:~iii-:#::::ii~:...::~ii}i~, ~!iii~ili! ....................:.:.:.:.;

Lake Montauk is located in the ToN~i~East........~.......... H~pton a@iiis approximately 1,102 acres in size. It
is situated at the eastern end of th~iii~uth for~i~i" Long .:.!....s:!i~d. It is surrounded by moderately dense
residential housing to the west ~::i::south an~ii~:i~::~ten~ residential housing and the Montauk
Airport to..~:ii~ast. The inl~ii~a~iii~een peri~ii~iiii~dged since 1949 and was last dredged in

1974. T~i~:..i~e~:spoil ~!~i~iii~iiii~l sand ~ii:{i~:"used for beach nourishment. Immediately to the
south of t~:~!~iii~i~he U.Si::~~ard Station and Montauk Yacht Club located on Star Island.

The sampling ~ii~iii[~ed at tti:~ii~heastern portion of the Lake near the Airport. This area
supports a.;~::~:~;~iii~iii~ss wit~i::~:~ % C. fragile at a depth of 2.6-meters. This area is known
for high~i:~:at traffic w~i~i!~:related to the moderate density of the eelgrass, and mixed bed
conditi~ within the har~!~!i~i!~i!::::~ ....
j :!ii!!ii!! %::::,::
.:ii::i~:i:~!!~:!: 3.13Accabon~:C ..... Harbor (Station 133)
:. : :::::::::- .i:~:~:~:!"

-...-H H, -.H,¯ ......

~a~nac Harbor:~is!i!iocated in the Town of East Hampton and is approximately 304 acres in size.
ttN~iMated tO"tlie:’west of Gardiners Island There is relatively low density residential housing
ar6U~,~he:~bor. There are three sanctuary’s; Kaplan Meadows, Merrill Lake and Edwards
Island within and/or surrounding the harbor. C. Gerard Town Park is located along the eastern
shoreline on Gerard Drive. Additionally, a New York State Conservation area is situated at the
lower portion of the harbor (East Harbor).
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Historically, eelgrass was abundant in Accabonac Harbor and even harvested as insulation for
houses before the turn of the century. Presently there are no eelgrass beds within the harbor. The
inlet has been periodically dredged since 1959 and was last dredged February 1996. All dredge
spoil consists of sand and some mud and is used for beach nourishment on both sid.e~!i~f the inlet.
This is evident on the aerial photogaphs (1996) where thick sand plume.s.lii~,’dst ........ ogi~’6th sides of the
inlet. There are two boat launching ramps; one on Shipyard Lane and o~e!~n ~ding Lane.
Anchorage is present within the harbor ...... ~i;i;!i!i:i~ ....

:i:i:i:~:!:!!:! .:i::::
..::i: i:?i:!:!’:" " ¯ :::

 ilill ....
:....:.:.:.:.:.::..-.:.:.:-.. . ..:?’~!::: ’:.’:.~:i:?!:~;;!:~:!:!:i:i:i~:i:?i:i:i:i":::Northwest Creek is located within the Town of East H~i~!iii!i~rthwest Creek l s!ik~ethately

adjacent to Northwest Harbor which drains into Gardine{~ii~!iiii.i.i.I};:~!s a relatively long
(approximately 2.3 kilometers) and narrow (an average 4.::t. ~~ii~s..mary occupying
approximately 140 acres. The inlet connecting Northw~::Cre"~iN~hwest Harbor is ex--tremely.:.. :::::::::::::::::::::::::::::::::::::::::::::::..

narrow (less than 33-meters across). Although No~es.t Creek ~!~!!~:~supported eelgrass
beds, none are present today. ....

~::iiiiiiiiiiiil}! ili!ii~iiiiiiiii }!ii!i~):::~~ ....
:’!:ii;~ii iiiiii!!i:,i:::~ ....

The vast majority of the shoreline is:~i~:arded ~i::i~iii~e!:i~tertidal marsh dominated by
saltmarsh cordgrass. Beyond the marsh~!~::i~ oak/p...i.~Se fore~i!iii~!~e~astern portion of the creek is
bordered by New York State Enviro~efital ....................Congregation ~:~’and the Northwest Harbor County
Park. The western shoreline is borden by theli~ag Harbo~!ii~olf Club at Barcelona Neck. A boat
launching ramp is located at the e~ty Doc~i!!~d ancho ie e,-,dsts within the creek. Salinity
within the creek system average~}i~i~.5 ppt, to2s.s ppt with little variation
between thei!~outh and he~ii!i!i!iiiiii~iiiiiiii!i!; ~iii!iiiiiiii!iiiii!iiiiiiiliiiiiiiiii!}ii!iiiiiiiiiiii!::i~::

"::i:i:i:i:i:?:!:!:?i:!:~:i:i:!:i:i::::!:i:i:!:?’.¯ "::::37!:!:’.’:: :!::::::!:-’.::::!:!: ~:~::..I~ ~ii::iNe ent~r~::~!~::~mremely shallow, with an average depth of 1.0-meter. The
deepest areas"~e~:~ii~{~!~mouth ~::~gast corner where a mooring field is located. The substrate
consists of sil~ii!iN!~!i~terial::~!~!i~e exception of the mouth and mooring area which is
mostly medi-di~:~s}~i~ii~est H~bor has been dredged since 1961 to modify, the inlet and was
last dre.~~t January 19~iiiiiiii~#{~ge spoil material is all sand and can readily be used for beach
noun.’.s~ent. Presently, ~.i~Nl is placed on the barrier spit at the entrance to Northwest Creek.

.....i:!:i:!:~:~:?

4,0:i!:~ii~ii!~; METHODOLOGIES.....
:::::::::::::::::::::::::::::::::: _:.-.--: .........
iiiiiiiiiiii!iil;;ili!iiiii::~... :¢iii::::~::
::ii!:iiii~:iii~:::il)~::~:i~i~iii~!.l"~Y:a~6~ Quality. Monitoring
i:: !:~:i::i:;!:!:)~:i:i’-:i:::!:i:i:~:i. : :-........ :::::::::::::::::::::::.:.: :.: :.:.:.-.:.:.:.:.:+:...:.: :.:.: :..:.:.:. +:.:.: .:.:.:.: :.:.: : : ...

Wa~e~)~;i~ui~!i~cmonitoring was conducted by SCDHS as in-kind services for this project. Water
quality collection data has been on-going throughout the estuary by the SCDHS since 1976.
Collection and analysis associated with this project was conducted one time per month at each
station for the months of June, July August, and September, 1997 and May 1998 All collections
and analyses conform to ASTM Standards.
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General physical chemistry parameters were measured each time water collections were conducted
by SCDHS. Those parameters include salinity, temperature, conductivity, pH, secchi disc,
dissolved oxygen, depth and light extinction coefficient. Water samples collected for laboratory
analysis include total suspended solids, chlorophyll-a, dissolved inorganic phosphora~s
(orthophosphate) and dissolved inorganic nitrogen (NOX and NH3). ;ii}:~ ....... !iiiii~~ii~::

:+:.:.:.:.:.:.:.:.:.:.-...:.:.:.:.:.-
.:!:!:: ;iiiiiiii:iiiiiiii~i~i~!i!~iiii~;~ii~!!"

4.2 Sediment Quality Monitoring ::::~iii!i!iiii}:::~::.-:~!i;;iii?~i!i~iii~iiiiiii~i~iii~!~;~!!!!ili~)ii~:~ ....
j!!!i,,’,iiii~::::’::":’ ...... i:i’:iii’~,,’,i!iii!,,~,iii!!~j~!ii,~i,~’~,~iiii!,,’~,,~,,~ii’,ii,,!i,,,,~,, .......,~,,~:

Dunng each water quality run conducted by SCDHS, S@"inc. col!.~,~e’~ -;~:~!~i~:~les:::,,~,~,::,’~!ii’,!~:"::
Sediment collections were conducted from the boat util~: a 0 0251ili~eter-s u~::::i:,~:::~:::~6::~{~m
grab sampler. Often, multiple grabs were composited t6ii!~i~e!!~:suitable sample:~::~i~i~!ili~iii?:i~!~ ....
Observations of biotic and .abiotic material were recordedi!i~i~i~iilog sheets for each station
(Appendix A). These obse/-vations included the presence..~ii~i~e~etation, nematodes,
crustacea, sediment size and color. Additionally, weattt~-f~::data:~-~i!i~:.-~:position (GPS)were
recorded. . .............~ .......... ~:~i:ii~ii~ii!i!iii!!iiii!ii!i~i!!i!i!~!~i~i~i~ii~}:::~ ....

..... ~:ii::i::i::iii::iii:;ii::iiii::i::i::i::ii::..============================================================
:::::::::::::::::::::::::::::::::::::::::::::::::::: "~:i:i:i:?i:!:i:i:i:i:!:i:!:?:’

========================================================================================

Sediment was collected for total organic car.b.:~i~-~!ii!~ii~n size..~ysis. Grain size
collections were conducted one time durin ~::::i~ Proje~!~’:~iii~’:::~bt~ general grain size
distribution data for each sampling loca~!~; Sam~"wer~i!~i~i~hemtech, Inc. for analysis
within 30 days from collection. All ~ical sl!e~s provid~::::~’EEA, Inc. from Chemtech are
located in Appendix B. Grain Size::~ii.:..TOC P:..~{ocols fo~ii~aboratory Analysis are located
following the analytical sheets in:~endix B!iiiiii!iii!iiiiill ...... ~iii!iii~ii~::

:~i!ii!i!~!~:" ....................... i::i::iii::i::i~~::
¯ :-:.:-:-:-:.:-:.:.:.:-:.:.. ....:-::ii~¯ 2.. ....-...-... ................

... ..::i:i:i:i::. i:~:~:?~:: :ii!i!iiiii!iiii~iiiiiiii~iiiiiii~ii!i~!!i!i~ii~iii~!:.’:ili!::

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... %::iiiiiiiii!iiiiiiiiiiiiiiiiiiiiiiiiiiiil}:::~ ....
A ~almou~~!ii~i~c. ?D-2~N,:i~N~!~ical ~ow meter was deployed at several locations to get a
general pic~i;~iliN~yn~:~’,!N:~!~i~ e~sting where eelg~ass beds are non-e,~sting,
transitional, stres~e!~i~i~Nck. ...................................Ve~d:~.~!!ii~eiocity and temperature of near-bed conditions were
recorded fo~::)~e~::~::~oiii~ii!i~ ati o ns ::%~ ....

.... ii::i!!i .... : ..................................................
Lake~i~ontauk (135), N@~e::~harbor (134), Accabonac Harbor (133), Three-Mile Harbor 
No.~l~%est Creek (131), :~eiius Point (144), Coecles Harbor (122), Flanders Bay (170), 
G(~ Peconic Bay (13~iii:

.................... ..: ...... ................... +:.:.:.:..
::::::::::::::::::::::::: ..::::::::::.
¯ :!:i:~:i:i:i: 5~:~:~:~:~:~::.. ::::::::::::.’

Ai$~oint Turt~.id..i~#~Sensor was added to the flow meter in May, 1998. Three-Mile Harbor and
Na~;ii~r!i:were monitored prior to the addition of the turbidity sensor and therefore, are
lad~g::N~Ndity data:

Equipment

The 3D-ACM flow meter offers the ability to interface optional sensors such as temperature and
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turbidity as adopted for this study. The basic instrument measures velocity along four acoustic
paths, three orthogonal magnetic vectors and two orthogonal gravity vectors (tilt) from which 
calculates velocity relative to the earth. The velocity interface uses a single transmitter and receiver,
which are multiplex to the eight acoustic transducers mounted on the sensor head..:~sin~ the
acoustic transmission of sound from one transducer to another, the 3 D-A.CM,........ c~iii~culate water
flow along each of the four acoustical paths. The computaion~:!s based .....................e~i~i~e.:a~ustic phase shin
of the sound, which occurs due to the advance of sound trav~g in thei!i~i!i~irection as the water
flow and the corresponding retardation of sound traveling:;i~st the w.~i~iiilT:.h..e compass.~:es
a fixed (no gimbals) three-axis magnetometer along with:ii~ie two-axis::!~t{"se~s~ilNii~:. ~termine::.:t~!e
instrument orientation relative to the earth’s magnetic ~ii~ravity.:~t:ors. %}~!iii~iii~!ii!i~}i~i!i~i~i!~!!!iii~iiiii!i~iiiiiii;~i~:~i~i~!~i!~ ....

.....................................¯ .=.-.-..=.- ...-.....-.- "%iiii!iiiiiiiiiiiiiiiiiiiiiiiiii!::ii::~ ....
::::::::::::::::::::::::::::::::::::::::: .

For this study, recordings were generally made with an o~:~meii~:~:~i~...~me collecting data during each
"" " " " ’~:~ .....................................and "AVGI"(length ofinterval) of 15 seconds, an interval ttme (t~me stored) o~::) .::ii~elg~..s:~:. 

time) every 15 minutes. Detailed Specifications are loca~i~" in ~i~i)ir~.
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ....
==================================================

The Seapoint Turbidity Sensor was added for theiiii~i~iii!~er sam~i!~iii~iason. The Seapoint
Meter is a sensor that measures turbidity by d~!e~ii~d.light fr~:"suspended particles in
water¯ The sensor is insensitive to ambient~l~t whe~ii~’:~ili~~d:has a very low temperature
coefficient, j:~ .... ::~ili~iii::i~ .......~::iiiiii~iiiiii~!~i~ii!iii~ii!~iii~i~iiiii~::~ ....

The Meter senses scattered light fi~ii!~ii~mall ~me withi~::~:5 centimeters of the sensor windows.
ConlSnin~ the sensin~ volume all~::;~the sen~!:to be c~rated in relatively small water containers
without e~rrors from s~ufface and.~l reflect~i~ili~i~::~::::~:~:~:~:,~::ii!~!~iiii!;~ili:y

Two co~ii~e~:allow ~e~i~se~i~i~externaliy:’i~e~:tii~e sensitivity of the Meter by choosing one of
four ~ii!~N~!iii~!~Mdes ~::i~:~!~ilN~s to set the sensitivi to rovide the ran~,e and resolutiong .........::::::::::::::::::::::::: ......... .:.:.~:~ ................................ ty P =

¯ ======================================== ::::::.. ¯ "::::::~?~:~:[-: :: "::~:?:’::!":~:~::!::-. ....
"nreqmred for a p~t~a~::apphcatmm::~i~::~Sensmvmes of 2, 10, 40 and 200 mV/FTU (Formam

¯ u bi i y at l O( OOX 
S p e cifi c at i en~!::!!~:~:~:i:~ii~l~ p e n d ~::C.

..:+:.:+,
. :-i:i:i:?: ’:~iiiiiiiiiiiiiiiiiiiiii!iii!!i!i!~!~!iii~!!i~:"

.::~:iiiii~!~. 4 Data Red~nI? ....
:ii::iii::ii~:? ::i:i:i:~:. ........ ...,....:.:.:.: :.:.:.:. ...,...

U~i~g water quality dat~i!i~rovided by SCDHS, monthly and seasonal arithmetic means were
o~ated using Micr~E Excel 97. The arithmetic means were used to generate tables and
::::::::::::::::::::::::::::::: :.::i:i:i:i::

~i~q.r analys~s::::O~::data. The data were organized by station and by season (growing vs,
su~i!~i~d~a marina. For this studv the growing season is assumed to be March through
Nr~eNb~ii:~:d the summer season is assumed to be June through August.

Laboratow data for sediment analyses including grain size and TOC were transferred to Excel
format and tables and graphs were generated for analysis. Grain size data were graphed in pie chart
format. The grain size classification for substrates was adopted from the Wentworth Scale based on
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the U.S. Standard Sieves.

Flow meter data were converted to ASCII format. Excel 97 was used to generate graphs for
turbidity, (where applicable), temperature, vector and velocity for analysis. .:~:~i!:ii~]b

5.0 ANALYSIS . ~i;ili:.i;::;iiii::ii;i ~k :.~iiiii:? ....
.: ¯ :?iii:~i[}i~iiiiiiiiiii:~i!ii:~:~;!:::....... ......... ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .......................

Analysis of the synthesized and graphically represented da~!i~::er:e conduN~i!~ii~ater quality, ::~i:i!~!i~i!~:

sediment quality and hydrodynamics. Arithmetic means :~:ie comput~cl fo~ii~!!~o!~.riate.~er
quality data associated with this study. Sediment data ~e analy~%y the ra@!?~]~i!d!~:~i from
the laboratory regarding TOC Grain size has been gra ::~ :..:~:’i!~i}esented in ie::’NN i ,’,Ng shown¯ P!.:.:.~ .................~:i.:.i::.:,P P ......................’
in Figure 2 to illustrate percenta~,e of particle size distfib~fi~ii~ii~he various locations for this study.¯ ~ ":::i:i:i:!:!:!:i:!:i:!:!:i:!:!:i:i:!:!:i:i:!:!::-.

Vector, velocity,, temperature and turbidity (where applica.~l~:~i~ii~n graphically presented in
Appendix D to illustrate cyclic on~oin~ events within th~::~:~stu~iiiiii;i~ii{~iiiiii;ii!i%::~ .....

..........,,..,,.., ’ :::: ’, iiii’ i iii iiiiiiiiiiiiiiiiiiiiiii’ iib: ....
...... iii~!iiiiiiiiiii:-iiiii .... =================================================================================

5.1 Water Quality ..... ~d:i::i::i::i::iii::i::ili::i::iii::i::i:iiiiiiiiii}:~ .... ’~::::ii~i ................!ii~i~r
.... ,, ililiiii’,S i i ,iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilb: .....

¯ -::::::::::::’:" "i:~:!:!:!:!:!:i:!:!:i;!:~:!$??i:i:i:i:i:i:b.::::::"

The water quality analysis is intended to prd~e prel~:~ii~:~ti~a~e baseline data for guidance
on the establishment of Eetgrass Habitat::i~tefia. t~s ~d~i~ii~ili~oSt intended to be an e,,daaustive
statistical study as limited new data ~e~%ollecte~ii::~n associ~i6iS with this study.

.................................. 2X:"==========================::::::::::.- .:.:.:-:.
.......................... .:~ii;iiiii ::ii@ii

Water quality parameters collecte~i!ili!~dr this s~ includ.e:~i~inity, temperature, DO, chlorophyll-a,
¯ .- ...-.-... . ..,.............. ............

secchi disk, d, issolved inorg~c ~ogen, di~[~i~,~i~!~anic phosphate, total suspended solids, and
light extincfi~s::. Addition~i~i:,quality i~~::has been provided by SCDHS and has been
included:~::~e~!~!!i~pficab[e~!~iii~s!i~mdy. ::*~ ~ ~ ~:~ ........

A transect delN~i~ater qu:~!i~or~s and SAV (western/central and eastern) follows the
delineation outlin~!ii~i!~HS’ dr~ii~:ort "Peconic Estuary Surface Water Quality" (October,
1998). Wat.;~ii~~!~iii~i~!ii~educed:::~d analyzed for water sampling years 1997 and 1998. These
data are:ii~}hpared witff::i!~ii~ter quality reports produced for the Peconic Estuary Program in

":’:"’:::P ;~:;::!:?!:i:~:!:~:i:!:!::"the D~ussion Section o~i~Nsi::report.
.::iiiiS~!: !i!i!i!i~ ~:’

. .:iii!?:iiii!i: :!i::ii~:-

Fo~iii~s analysis, areas .....!~Eking eelgrass have been labeled "NO SAV" in the tables and represent
d~:!~0m stations 06~;iii24, 130, 131, 132, 133, and 170. "Thick beds" represent areas supporting
.............. ...........

thi:gl~!~lgrass or mi~d beds and represent data from stations 134, 135 and 144.
::::::::::::::::::::::::::: ::::: :.~,.. ........... .......... .......... ......

.....

The Peconic Estuary is classified as a polyhaline environment, where salinity is typically greater than
18 ppt. Table 1 below summarizes water quality data collected and analyzed for 1997-1998 All
synthesized data and associated graphs related to Table 1 are located in Appendix D
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Table 1 Summary of Water Quality Parameters (1997 & 1998)

Location Temp DO Salinity DIN DIP Chl-a TSS Kd = Kd=
(C) (mg/l) (ppt) (mg/l) (mg/l) (~g/1) (m#I) 1.45/

Z
. ...........

..:.::::::::.-
Western] ..:.:.:.:.:..,:;+:.:+. :..:......

================================ ........t::::)! ....
Central :.i~i~i:: ¯============================================================

: ::::::::::::::::::::::::::::::::::::::::::
,:.:.:.:.:.:.:.:.:.::.:.:.:.:.:.:.:...-

’97 GS 15.82 7.79 27.76 0.019 0.013 :~ii{!!ii 1.3 i:illi;~:;.:.:.:.:
¯ ..:;:.:;:,:,’.:.:.:,:-:-:.:.:- .:..:. (.....:.:...:.. ..:.:.:;:.-

..................:..:........, ...,.
’97 SS 22.41 6.50 27.65 0.013 O. 014~iii:{i!i~;!::4.90 .... 13ii!i!ill’:~i; ....

..:.............v.w.-...-........:..:.........
’98 GS 16.96 7.9 26.19 0.022 O. 01 ~iiiiiiiiiiiiiiii:i 6.08

.................,.......................
: ! ii!iii:i,i!iiii:.:..:.:.:.:.:.:.x .:-:.:-.

"::~:?!:~:’i:i :i:!:!:i:!:!:7:!:??~:i-:..
’98 SS 23.34 6.5 26.26 0.026 0.020 .... 0.8 0.8

..::i:i:~:i::"::i:i:i:i:i:!:i:i:i:i:i:i:i:i:i:i:i:i:i:i:i:i

Eastern ~iiiiiiii...v .........;:i:i:i:i:i:~:i-:i:i:i,i:i:i:i:i:i:iiiii~:~ .............:.. =====================================
,.-q::::: ===============================:::::::::::::::..

’97 GS 15.29 7.94 28.37 0.020 0.8 0.8
....:$!:! ::::::::::::::::::::::::::::::::::::::::::::::: ::~f!iiiiiii!i!i~i!ili}4i .....

’97 SS 20.25 6.82 28.36 0.012::!:!:i!!i!~i.!i!!!!!ii;i~i~i~iiiiiiiii!iiiiii; ii>3.81 ::~:i!iiiiiii~:"0.6 0.8
===================================================

..-ii!!ii!~:!::" :::::::::::::::::::::: :: :i: :~: :i:i::.. ..::i:t::

’98 GS 15.98 8.4 27.35 :::::::::::::::::::::: :: :"": :::’::".- ,..’::::::::10:~: 8::~iiiiiii~ !!~i~i~::i::~::~ii::;i:::iii::i:? 0.5 0.4
¯ ::::r:::." .’--’-’-’-" ,:-:.:.:.:.:.:-:. +:::.:. -:-. -:...

. ...,.... :.~g"i ...... {~i!iiiiii!i!i?i!iiS!iii!)i~iiii::"

’98 SS 23.07 6.8 27.4 ......... ~iiiiiiI~’016 i!i{ :..~ii!~O.OlO ;! ......!:!i!i~!98 .... 5.58 0.7 0.4
..:.:.:.:.:.:.:+:. ¯........

..:.:.:.:.:.:.:.:.:.:.:
No SAV =========================.:iiiii!i!::......,.............. :.........:.:.:.:-:.:+:.:.:.:.---,.................... .:......... .:.-....:.......... .v......

?:-:.y.??:-’-" ........ ..:.:.:.:
..:.x.:+:.:-" ....:. :,.. +....:.¯.,......:.......:.:.:.:.:.:.:+ ..:.:,:.:.:+:.: .............:........

GS 15.54 8.189 O.0251ii?:ii;0,.0!::~:::#3.717 0.6 0.85
.:+ 28~-:58

-.:.:.:.:.:. ,.+:.:.:.:.:.:.:.:.:.:.:.:.:.:.....,.:.:.:+:.:.:.:.:.:.:.-
..:..:’i::i?:.. .... ~iiii~::~::~ :::::::::::::::::::::

SS ::~!i;i 6.9(~iii{i{iiiiiiiiiii{ .....................!i::~#!64 0:i~i~iiiiii!ii!i!ii!iiiii iiiiiiii~!i~:163.638 0.7 1.2
.... ::::::::::::::::::::::::::: ii;ii::~iiii::i::~i3iiii{~i .... ....,.....¯.

Thick ::?i:!:?i:i :i:i:??i:?i:i:i:i:’i:i:i:!::..

Beds L:...
h::::::-.

’::!iiiiiiiiiii!iiiiiii:.iiiii!i~i! iiiii!??~i::"

GS 14.:~!ii!iiii!{{iiiiiiiiiiiii’iiiiii~ii!~iii!i{iiii::::3~ .... =============================-:.:.:.:.:.:.:.:.:.:+: 0.65 0.2.:.:.:.:.:.:.:.:+:~:0.018 0.012 3.1
....:+:.:.:+:.

ii!]:::::::::::::::::::::::::::::::::::::::::::::::::::
..:.:.:.:.:.:.:....,. . .:.:.:+:.:.:.:.:+:.:..:.:.:.:.:.:.:.:.:.:.a

SS .::¢::: i>21.45 7{ii..t.ii i ~: i}iii!~iiiiiiiii~i{i~i ii::ii~; ..... 0.018 0.016 3.1 0.5 0.4

GS = Gro~g Season -::~:~:~:3:~:~:~:~:~:~:-~:3:~:~:;:~:~:~:~:~:;:;:3:3:.
, ,:.:.:.:.. ::::::::::::::::::::::::::::::::::::::::::::::::

SS = S~er Season ...............~::::i::iii!iii::iii::i::::::iiii!ili::::::i?~:

Wes~Central ....... = Stations 069ii~gii::!~4, 130, 170
E~..::~Stations = 112, 122, 13i~!iq32, 133, 134, 135, 143, 144
N~II~ (no eel~ass) = statiC 170, 130, 069, 124, 132, 133, 131 Thick Beds (eel~ass) = Stations 134, 135,144

¯ ::::::::::::::::::::::: ......"::’::’:"
ii~i!i!~!~i~!~i~!i:....::ii::!::i)i"

~:e~i!aata.analvsis fOfi~o SAV and Thick Bed stations is ex-tremely limited and should be considered
a~ii!~ii~agiegcNng statistical representation. In some cases only one or two data sets were
av~NCI’O? ~alyses.
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Salinity (ppt)

Salinity.measurements averaged for all stations examined under this program are 27.4 (ppt). The
western/central portion of the estuary averages 27.0 ppt and the eastern portion averages 27.9.
Water becomes less saline at the inner portion of the estuary near the mouth ofthgPeconic River.
Salinity measurements from Flanders Bay support this and have been ob~e~ed ~:#24 0 ppt near the

river’s mouth.....:.!ii{:~i-- ...,... @!i iiiiiii[ !i::!~:i!i::ii~ i !i! :~....

Temperature (C) ..:ii:~:~iiii!i~: iiii:~:~ ..........~i:i::!ii!i’:i~:
 iiiii ,ili iii , ...... : ,:,:: iiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiiiii ,iii},iiiiiiiiiiiii} ....

Water temperature within the estuary increases from th4:!!~ilim~~:west.There aremo~::~s~gnificant":~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~:~::~:~:~:: "
differences between geographic locations during any p~!~ili~son. Table 2 below, indicates the
arithmetic mean for 1997 and 1998 for all stations evaluat }’ i’,Ns study.

Table 2 Temperature Data .......... ~:~:~,~:~:~ ...... ’::~::::!::!i)ilil)iiiiiiiii!iiiiiiiiiiiiil;iiiiiiiii::i~-::.

LOCATION

Western/Central

Western/Central

Eastern

Eastern
&.

N o S AVii}iii~iii~iiiiiiiiiiiil}iiiiiii::~:..
.:.:+:.:.:.:.:+:+:+:.:.:+:+:+:.:.:.:..

No SAV ~::i}iiil}iiiiiiiiil}i}}{i::~:. %{~{iii{i ~si{{~er season 20.0
:̄ : ::~: :: : : :)i:i:~:~:i:!:!:{:i:)i:i::-. "%:::: :::::::::::::::::::::::::::::::::::::::::::

....................... :::::::::::::::::::::::::::::::::::::::::::::::::

Thick beds ’:~::~ii.!i!iiii;iil}i}iUiii!i!iiiiiiijii!i!ili!iiiiii!ii}{:iii::i~ .... :~:~:~::m;o..w.mg season 14.4====================================================================~ ========================

Thick be~f~,:iiiiiii::~::#:~ .................~:%~iiiiiii{i!!iiii{iiii!iiM{iiiiii!iiii{iiii~!!;!::~::..su~er season 21.4
.... !i::i}::ii .... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

.... ~sii;i;i::~~ :iiiii{ii?!.!::i::)::i::iiigii;ili;i}~ ....
Dis~N~ed Oxy. gen (mm’l)!)i;{: ::~:!ii;iii~:

i:i:i:!:!:i" :!:!i?:i:
:i:~:~:i:i:{:i:?

~!ii~!~ water, the soluNity of oxygen decreases as water temperature and salinity increase. DO
~!i~iil}o. be slightly.Ngfier .... in the eastern portion of the estuary when compared to the western
p6~i~i~iiiiii~~i::~nimum values were lowest in the western/central portion and highest in the
e~gN!{~n!:!where Zostera marina beds are thickest. The same trend follows for the growing
seas~:n::~{~:u~hout the estuary.

Summer DO for the western/central region averaged 65 m~/1, while the eastern region averaged 68
m~l. There were relatively no differences in averaged summer DO levels when areas lacking
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eelgrass beds (7.0 m~t) were compared to areas supporting thick beds of eelgrass (7.1 mg/l).

Based on the long-term mean (1988-1996) for chlorophyll-a (SCDHS, October, 1998) for summer
conditions of 6.6 u~l for Great Peconic Bay and 8.7 ug/1 for Flanders Bay, all stations observed

:4::::::::::"

under this study fall well below this range for optimal water quality a~ain~,violati6~’s of the DO
standard. - i~ililiiii!iiiiiiii{~iii~:: ::iiiii!iiii::::~ ....

:::!)i. ’: ;’::::’::’::’::’:+:’: :’:. :::::::::::::::::::::::::::::::::::::::

................ %iiiiii!!!iiiiiiiiiiiiiiiiiiiiiiiili..............
::::::::::::::::::::::::::: i:i:i::.. ...............,,...., .+:.:.:.:.:+:.:.:.:.:.:.:.:.: :.:+:.:.:.:..¯ "-’,’,.’-’,’- ........................ . i:i::::

.... :.::::::::::.-. ==================================================

:~ ..... ~iii::i::i::::~ .......%iiiii!i)iiiiiiiiiiiiiiiiiiiiiiiiiii::::~ ..........##::
ChlorophyU-a levels ranged ffoma maximum of 27.80 ~?at St~iii240 (Pec:~!::i~iii~ii::i~ " low
of 1.2 #gA at Station 143 (Majors Harbor). The arithm~{~!ii~or chlorophyll-’~i!~2d~irations
for water sampling years 1997 and 1998 at stations assod~i!i~h~:this study were 3185/.zg/1. All
stations reported peak concentrations during January witla~i~iilN~iii~Nline until all stations
bottomed out during the April throuah May period. CN:or:op~{i~i~l~s::only .......................... rose slightly
throughout the summer before increasing again in De~m.ber. Fo?i~!!N!!~mmer and growing
seasons, the western portion of the estuary maln:.t~ii!~.meanc N Nil-aconcentrations than
the eastern portion. Mean values are presented!!ii~!~I~iii~{?~iiav¢: []:::s

[’able 3 Chlorophyll-a Data ;iiiii{}i ~ .... ,:~iiiii~ij;~ ......~iiiiiiiiiiiiiii~i~{iiiiiiii~i~iiiiiiF~::
...:.:.:.: .........

.:-..k::::::’ ":’:’:’:’: ’:::i:i:!:!’:’:’:’:+:’:"

LOCATION
..:-:.:-:-- +x.:-:

S~DN .......................... ..-.-.......... ......
............. ...:.:.:...,.... .~:.:.:.. ARITHMETIC MEAN (#gfl)

.........-.-.....-....:... .......-...:.:.:.: .-.:.:,>:
....,:.:.:.:.:.:.:.:.:.- .:::::::::: ..:.:.:.:.
"’’’’’""

Western/Central
..::::::5:::: .::iiiiiiii:"

:iiii~er ..............:.:.:.:,:.:+. :::;:::::::"
..::::::::::::::::. ...4::::::::- 4.0

i:!:!:!:!:): ======================-’:::::::::::::"

.:iii!~!::..~i~i: i:i~::~isi~::~::~i~i~::~i~i~::~:::::::::::::.-’.~:i:i~ii::i::::~ii::i:? ....
ii!!!~rowing iiii~{iii~i~iiiiii~ii~siii~i~iiiiiii~i{!i~i:?:~ .... 3.4

............,.....
..::i:~!!~iEi~ili~iiiiiiiiiiiiiiiiii!k.

E a s t e rn!i{!i{{~i{i!{iiiii;{!i{{i{{ii{i;{iiiili!iii;iiiii!ii!{ii:!{:i:::::~ ....
’’""""’’" "" "’ ’’"

%::i{~{{{iii ilii ii il iiii{iii{i[iii{!~ mme r

No S AV ::~<~!:i{i~}:.@~i~i{{{{{ii{!i{{{{{ii{ii!;i{iiiiiii{ii{{iiii{ii}~;i::~:~~ ....

..:.:.::.:+:.:.:.:.:.:.:..... ...:+:.:+:.

2.9
%iiiiiiiiiiiiiiiiii;ili!iiiiiiiii!i!!iii~ .... ::i:i:i:i:i:il:i:i:i:i:i:i:i:i:!:i:i:i:i:i:i:i::-.

Eastern ..... % :::::::::::::::::::::::::::::::::::::::::

~i~i{{i!{{{{{}!i{i}{}ii{{{{{{!i{ii!{{i{ii}}iii!:~ ..... ~i~}~o~’lrlt~ .... 2.8
"::-.-.-::!:!:~:i:!:i:??::::~:~:!:!:~’:

. =====================================================’::!:i:!:?!:!:!:i:i:?i:i:i:?:"=======================
summer 3.6

::~i~!ili~ .........~iii!iii!;iiii!i!iiiiiii!;ii!iil;i;;iii{iiiiiili
No SAy .... ’:!}iii{!{{ii{!}{{i{{iii!{!!{ii{{{!{!{i{i{!-..:::::growing 3.7

:.%::.: ¯ ................

T~qk beds
.:..:,.....,..

.,.,,:::::::::ii}i{{i~!!":%~{{{i{i:! ....summer 3.1
......... ....:...

~k beds
..:::::::,..~!~!!i!~::.:.:.:.: gowing 3.1

5:.:.: :-:.::: ’

..ii!-i~iii~iiiiiiiiiiii!!!i~ .....:i:~;!:~ ......

~::~{{oiialD,:the!!:~eas that do not support eel~rass (No SAV), when averaged, indicate hi;,her
;::; ::::::::::::::::::::::: ::: :::::: ::: ~:.::.. :.:: :.:.. :.,. ~ ~

cN{~@g~!i-a ~iues for both the summer and growing seasons than the stations that support thick
beds:::o:f ~eigrass.
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Dissolved Inorganic Nitrogen (DIN) (mg/l)

Data provided by SCDHS was synthesized for the computation and determination of arithmetic
means for DIN by combining NOX and NH3*. The arithmetic mean for all stations re~arding DIN is

::::!:!:i:i:!:~

0.02 mg/l. There are no lateral changes in concentration from east to west, within ~l~e estuary, nor
are there any differences between the growing season and the summer season for~:i)IN.

:,:~iii’,i::,, .....,::i{i~iii{!ii,,i~,i~,!,,ii!,,!,,i~,!!!!!,,ii!,,?,i ....
Orthophosphate (DIP) (m~l) ::iiiiiiiiii:iiiiiiiiii:~{i~iiii::::~i~: ’iTii:ii:iil}!!{}!iiii:i:i:i:i:i:i:i’{:i:i:i!{’i)ii{!i~i!i~:~ ....~:ii:iiiiii~:

Orthophosphate levels ranged from a maximum of 0.076i}~ at S:~{ion’ 122 (~i~i{~i~i{~} i’ to a
low of 0.005 rag/1 which occurred at all stations, with t~!~p~g::~ of135 (Lake::~g~i~5, 143
(Majors Harbor), and 144 (Cornelius Point). In general,":~:.-~sphate levels averaged 0.016 mg/1
for all study stations combined over the sampling season,..::~!iii~i:~ption of a sin~,le spike of
0.065 rag/1 at Station 135 (Lake Montauk) during Febm% of:::]:~)~!iil}ii!~D~:data for orthophosphate
indicate that the levels begin to rise in June and peag...:.J..~:.eptembe?::::~i~!ii]~!s declining by October.
In January, orthophosphate levels return to their...~i!~.~ues. The:rd~i~o’ significant lateral

iiiii{iiii .........................................................======================== ....changes within the estuary fi-om east to west....:~i ii::::~:#~i~i!{{~i{i~i~ii~ii{~i~ii}~iii{i~ii{{i~i!~iiii~: .... ..::~ii::~::~ ....
::## .... :~i;i~::~!:::’;~::~i~::i::~::;ii::ii!i{i::iii::~ii::i::i::~::;::~::~:;+ .................~:::!i::::{~:

..:.:.:.:.: .#:~i~ .......~i::iiii::iiiiiiii:~iiiiiiiiiiiii;iiiiiiiiiiiiiiiiiliiiii::i~:
Total Suspended Solids (TSS) (mg/1) .sii!ii{i{i !~ .... .::~siiiili:#==================================================================.... ........ .,.....................~ ......

. 2i!::!::#’ ..::~:!:! ..... iiiii~ii ....................
.... ~iiiiii::i~iiiiiiii~: ::~::iiii;i:: .... .:ii::i:::::::::

The only TSS data analyzed for t~iii~brt is fo{i::water........... ...... ye~ii~1998. Data collections were minimal
for 1998 and are presented here, :~t~ little w~ht in the:ii~verall analysis for generating Habitat
Criteria associated with this smd~:#~"TSS vad~a:::~ti~ tI":i@etween.::~ ........... ~ ..........:~.~: : ...................::::::::::::::::::::::::the western/central portion of the
estuary at 6~--5-... (rag/l) and;i~g~i~tern po~ii~e~;::estuary at 5.58 (mg/1) for the summer season.

Light E~g~ii~:,.m")~ii %::iiii{{iiiiii{i {i{iiiiiiiiiiiiiii::~ ....
.... ~’~::ii{{iiiiiiiii{igi’,iiii{i{{ili{iii!i::~, ..... %iiiiii,iiiiiiiiii{iiiiiiiiiiiiiiiiiiii!i¢::~:~, .....

Light attenuati0~{Ra{{}{N~lated g~{{{~g~the standard coefficient of 1.45/secchi depth = Kd for
polyhaline.~g~{~:~:~"{:e~{~e~:..Bay)Y:~{~nimum light requirements for SAV can be determined
where tRdi{::~aximum d~R’,i’ii~ii’,~d light attenuation coefficients are simultaneously measured.
Incid~’:ii=ht that corres~gaS~,{~g:m~imum depth penetration for marine SAV was calculated using
the:i~uation kd=-ln_~gI__.o)i{:i~bert’s Law]. Table 4 presents these values.

. .......... ...,....

. ....,..... .....
~:ii::ii?i::{i{{i::i:.i::; ..... :!!;~:? ....

========================== .:.::~i!iiiil"
¯ ; ?i:i.i:~:i:~:i:~.:ig;. .-::::::::::": >..:+:+:.: ...: :.:.:........--....
~i:i:!:.i:.i!i~i!{:.i~:;ii!::i!::i;:i ................~;::iiii~: ....
::( ii?:~i:!ili;}? i !!i!:.):i ii:; ::! ..........::!! :: ii;::.!i:]:~!~ ....
: ) ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
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Table 4 Light Extinction Data

LOCATION SEASON Kd = in(I~i_~ Kd = 1.45
...,¯,....

Z Se~hi depth
.:.;.. . ...-............

:i:~:!~.!:3~:!::..,..:.:.:.:..

Western/Central growing season ...:+:<::+:+1.0 ............. :.::~:$~:~:i!?.:.i~ ....
.::i =======================================

.......¯....., ::::::::::::::::::::::::::::::::::::::::::::::::::

Western/Central summer season 13 :::, ,iiiiiiiiiiiiiiiii ’ : i!!i! ii !iiiiii!i!!iiiiii , ; .......
::!:~:!:!:~:?i:

:%!iiii!
..:+:.::~:i:!:!:!:i:i:i:i:~:~:~:~:~ ....................... ~!iiii!!:

.,.:.:.:.:,:.:¯ ...... ¯ ... .... i:i~iiiili~ ........~!i!i!i!i!!!iiiiiiiiiiiiiiiii!i!i:i:i~i!i!i:~ .......~i~i~! ....
Eastern growing season .::::::::::::06 ......:.:.:.:.:.:..............:.:.:.:.:.:.:

:.:+:.:,:+: .::i!~ii!i!i::’~ =======================================================================

Eastern summer season 0.6::’ ....
::::::::::::::::::::::::::::::::::::::::: .... iiiii::i::i::~::~ii~:!:~ ......

Arithmetic Mean ,~LL 0.9 : i!iiiiiiiiiiiiiiii!iiiiiiii iii ,, ....
.::is::~i~::~::~i~::~i~i~:;:%i::i~i::iiii?:i!?:i::::~-.0.8

...... ...... ....
¯ . ’:~::~ .... . ::~--i::~i::::::::::::::::::::::::~i::::::ii:::::.: .... , w

Kd values vaned slightly between the Chesapeake Bay:. c.oefficten~g~!ii~ie~th and Lambert s La .
Overall, the western/central portion of the estu~!i ~:s higher ~ii~" than the eastern
portion. The lower the Kd value, the deeper ~g~i~i~3i~ed. A K6:~Nue of 0.8m~ will support
SAV to a two-meter depth, while a Kd value~3ii~’ 1.Sm~!-::i~i~:~:~ort.::S~V to a depth of 1.1 meters¯
This analysis indicates that the western/central port’n: of::~e!ie~::::~could not support eelgrass to a

.... ~!~:" ..¢¢:i::::~: ::::::::: ..........................:::::::::::::::::::::::::::::::depth slightly greater than one-meter.::...:~i!::!i!::~: ,:~i~i~:; ........................
.... ~:~:~:-~- ::~i~::~:Y ~ii::iii::i;

. ::::::::::::::::::::::: ..::!:!:i:?: .:i:i:!:!:
=======================================:.::i::i::i:F ,/:i::i::::i::

Total Kjeldahl Nitrogen (TKN) (0;~ :::iiiiiiiii!iii: ~::i!i~iii::~:

;:: ....... i!i:iii!i~i~:, :iei: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... " " rTKN levels~ig~ged from a:~Um of 1.0~::i::~iiii~ii::~55 ppm at S tatmn 1 ~3 (Accabonac Harbo 
and Stati~iii~ii~iii~alloc~ii~iii~.s..pective[~iiiii~/~ii::~::iow of 0.14 ppm at Station 081 (’Nassau Point).
In gener~!i~i~iii~raged 0i!i!~iiii~ii~£r all stations associated with this study combined. Peak
occurrences ~N~=curred:~{~i~:intervals, with spikes occurring during January, July,
August, and Se?~/{ii~::i~Statio~iiii~!~ii!!iiii~:2 (Three Mile ILIarbor)and 133, respectively Trends
showed the :!~iii~ii)alues rg~ed durin= April and May, with only a slight increase to
peak lev.e!~ii!i~uring AuN~!iNiii~i~tember. -

3̄~iii::i::i!; ..... ~!~::i~::i::~!i::!i~i~::i::~ii!::!i::::!i!::!i~; ................ o iiii ’,Tot~f~:~oliforms (mpn/1
ii~ ....

5:::b57 :<x--

ii::!::!::!i!i3::!?::~ .... ;~!~::
Tribal:coliform:::::: ::::: levels r~ged from a mnximum of 1,600 (mpn/100ml) at Stations 170 and 122
~i~ers Bay and. ~6~ctes Harbor) to a low of less than 20 (mpn/100ml) at Stations 069, 081,

::7177: ::. :::~:=!:: :> ......- =+:+.

[31:~;:::1~2~::::1~4::~31, 130, 1_~2, 12.3, 1.34, 1_,5 14.3, and 144, m eneral, wxth the exceptions of
Statio~:i:i!i3:!~ ]:22, 240 and 170, which had elevated spikes primarily from June through September
Total ¢oliform levels remained low at all the other stations throughout the year The mean for total
coliform levels for all stations associated with this study for 1997 and 1998 is 20.65 (mprdl00ml)
The total coliform data averaged for all study stations was 160 (mpn/100ml) for 1997 and 253
(mpn/100 ml) for 1998.
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Urea (m~/1)

Urea levels ranged from a maximum of 0.4380 mg./1 at Station 122 (Coecles Harbor) to a low 
0.005 m~ which occurred at most stations, except for Stations 069, 122, 144, 170::i~d 240. The
average concentration for urea at all stations was 0.014 m z/1 for the samp..:!~g ye~zli{~997 The spike
at Station 122 occurred during July (1997) and during June (!997) at S~i!~:~:~!i~, although

.........-.......-.........-.-.-.-.-......
remaining low urea levels were highest during the summer (M~e throu~Nii~gt samplin~ period).

NO2. N__O3 (’NOX) (mg/1) :ii!i~!:~ii;I::~: :~,:i!::::iiiiiii!i~:ii::::~’:*%~ii~iil iiii!~:iii::~ ............~::::iiiii!ii::::~
.:::::::. ¯ ̄

V " :::::::::::::::::::::::::::: ........::iiiii:¢:: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
NOX le els ranged from a maxamum of 0.552 rag/1 at S~iii~!3i~ (Lake Montauk):~!~iii~i::m~mmum 
less than 0.005 m M which occurred at all stations sampl~iiiiii~i;tevels of 0.50 rag/i; lust below
the maximum, were report&l from Station 170 fflanders t~i~ilN~i~i~dditional spikes occurring at
Station 130 (Great Peconic Bay)and Station 069 0~as%S~ae R A1~ of the spikes
occurred during February of 1997. In general, the a,zem_~e NOX I~N?!iNN~e:extremely low at

fo th nti piing i::iiiiii~iiiii~i~iii~i~i~iiiiiii~i~i~i~i~i!i::i~ .... ’::~!i~i!i}~iiii!ii~iii!iii~i~i~i~iii::i~ ....0.012 m r e e re sam season ....... s:

Silicate (m~_/l) :~iii!iiiiilF~ ..... ~!ii~i!i!ii~iiii!iii}!!iii~iii!iiiiiii~!i!iii!i}i!iiii~ii}~:~iiii~i~iiii~:,
.+:.:.:.:.. ......... .:+:.:.:+:.:.:.:.:.:+:.:.:.:.:+:+:.:.:.:+:.-

........... : .........*iiiiiiiiiiiiiiliiiiiiil;iiiiliiii!ili::i~::..:.:.:.:.- :.::::::....;:::::::." .,:.:.:.:..~:.:.:.:. . ....,... :::::::::::::::::::::::::::::

Silicate levels ranged from a maximum!i~f 20 7 m~ at Stati~KT22 ..... (Coecles Harbor) to a minimum
of 0.028 rag/1 at all stations, with t~i~ii~}xceptionii~t 131, 14~i?:~:144, 170, and 240 In general, the
average silicate levels for all stafi~::combiae~iii~as 0.3?i;i~g/1. The only three occurrences of
silicates over¯ 1.0 m~l was the~e~ at Stat~!~!ii~!:2i:.:ai::~bnd spike of 11 83 mM at Station 240
(Peconic ~,: and tw%:o~i:ions of s~ii~i~ilfi!i~9 and 1.08 at Station 1"~0 (Flanders Bay).
The occ~!~iii~ silicat:~i!i~}i!~ii~ions was~r-eatest during July and lowest during the winter and
spring m6~!~ii~ii~ary t~u~!i~l.

=============================================================== .... :: ~::i::::::i::i::i’:~iii::::~:~:i!ii!ii::::iiiiiiii~:~ ....-+:.: :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:+
::?i:!:i:?i;i:i:i:i:i:~:~:i:i:?i:~:i:i:i:i::.. ===================================================

Total Organic ~I~I!~OC)(m~iiiiiiiiiii!iiiiiiiiii~ilii!i~:::~
. .i~?~1?ii~!ii1~)i~iii!~i~!i[iiii!i~i~?!iiiii~iiiiiii!iii~i~i~i~iiii~... .... :!i~i~i!i~i:i:",.....

.... s:is::ii:i::iiiii ...............:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... ....
Total org~c carbon le~ili}~0 from a maximum of 397 mg/1 at Station 170 (Flanders Bay) to 
miniON of 1 15 m~_/1 at!iS~: 135 (Lake Montauk) The average TOC level for all stations

.-::::i~: :: ~ ::i:i:i:i: ::?i:i:!:!::

coml~ined over the study~!i~efigd was 1.92 ma/1. TOC levels dropped during March and April, then
¯ .i:!:i:i:.:::: ::"..rosepeak in JUt .

~i~i ~;:::;~i: ~:.~:.:: ..:~.i:iii?;

:::: ~ ~i:~:~:i::ii i~5.2 SubS~ate Quality
¯ . i : :::::ZI~!

¯ 55:,..: :. ::::::::::::::::::::::::::: : 5 i::i: :ii ~ii

Tdt~tO~¢ Carbon (mg/kg)

The results of the substrate TOC analysis ranged from a maximum of 41,975 m~kg at Station 133
(Accabonac Harbor) to a minimum of 526 mg./kg at Station 112 (Hallocks Bay) Peak levels 
Station 133 occurred during June, while average TOC levels for all stations combined occurred
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during July. The single lowest level of 52.6 m~kg at Station 112 occurred during October (1997).
The arithmetic mean for TOC is higher ha the eastern portion of the estuary (10,132.02 m~kg)
when compared to the western portion (7,673.2 mgJkg). The average TOC levels for all stations
combined was 8,902.61 mwtkg for the entire sampling season. ::~!i::~ ....

.:~ili! ..........~ilil:::-iii:~ ..... ......

The presence of eetgrass is not encountered until TOC levels drop belo~i~iiii~5::~N~g. It is possible
that embayments that historically supported eelgrass may ha~i~:ihad T OC:~I~!~N$!i~ excess of 1.75
mglkg. .2:i:i~.!i:-i~.i~i~i:~:~: ..................!iiiiiiiiiiiiiii ..................................

ii!i ii iiii
::~’~:~"::~:~:

:ii::iiiii::ii: - ...............:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ................i ;~i::!:.i:.::~ ....

.̄- ..,:., ,~ .....:.... ,., .,,,-, ,..

Of the 14 stations evaluated for size, six stations ( Ni N ) :contained mostly gavel
(Figure 2). These included Stations 112, 124, 130, 133, t:~i~iii~i~i~i~!~g. Three stations, 1t2, 13 
and 170, were mostly coarse sand to gravel (21 perceNii~::::~ta~]~Ni~!i~i!!i::~)81, and 132 (21 percent)
were comprised mostly of medium to coarse sands. O~ one s~i!i~N~n 134) consisted
mostly of coarse to medium sand; one station (1 ? iiNN iNestly me~i~:~:~:ne grain. Overall, the
sediments at the sampling stations consist pri:~iy~::%~ii~Ni~i~o, grave!i~!::material with very few
fines. S:i;iiii?:¢ ...... .~iiiiii~::-::~ii~iii~iiiiiiii~iiii~!~ii:~ii~i~ii~i#~ .............~:~:~:~:-

S S: .......ii!ii!iii!ii’,’,
¯ .~;!:!::.." ..::i:i:i::~

:::::::::::::::::::::::::: .-5.3 ttydrodynamle Anal~:.s~: ..::~i::::ii:: .... ::;i~::i: "

The western/central stations mo~2d ........ with.:~e~3D-AC~::i~clude 170, 130 and 124. Within this
¯

O" ~ "region hydrodynamic data c~!!:e~i~ in conj~i~:~N~-~he Pecomc Estuary Pro,ram s T~dal Creek
Study has   :.. ) N  includedf  i N!   g Neck Creek as additional information
within t~i~ii~,.e.a for:~i~N~i!iiii~~ and : :::::::::::::::::::::::::::: ........

The Eastern"~i~i!i~onitore~iiN~}ii~d~D-ACM include 112, 1_1, 132, 131, 1.,3, 1_,4, 1_,5, 143,¯ ..,.,.,,,-,-..,,.,,,,..,.,,,.-.......,.,.v.., .-.-,-.-,..-,-...-,..,.-,..v.-,..-.....-,,

and 144. Addid~N~i~iiNi~ss Cree~i~a~:ii~as been included as additional information as it is so close
to the Maj~ii~!~i~!!~N~i!f::t.43). Ni::"graphs associated with this analysis are located in

Ap p end~:,::E. .::i!~!i~i~!ii~i!i~i!i~i~!~i;!i:~~ ....
:~:~:~:i:!"...,:.:.:.:,-

.:iiiii::i::?:i:’5.3.1 WNte~:n/Central..,.....,.., ..,.,
:.-:.::::::::..,...., .... ....,..,.. ,,. .......,

:...:::::::::::: ..:;::::,"-.. -..,.......- ,::::::::
::-~:~:~:~:??:?~:~ .:::i!):.:?:........

gi~ers Bay (170) .... ~i~j!i~
:: .i:!::i::i:i:i::i::i::i::i::ii}i)!~ :. - ..... ....... ...... ....~:~:~ ....

T~?i!~~N~i!isurvey was conducted from August 11-17, 1998 The flow meter was deployed
ea:~!i~fi~i:~nus of Bay Harbor Road. Neap tide conditions occurred August 13 through 15
from the third quarter moon appearing on the 14a. A general ebb/flood current pattern e,,dsts within
the harbor with minor pulsing suspected as wind-derived. Average velocity within the Bay is 2.3
cm/sec with a maximum velocity of 9.55crrdsec during the period of measurement. The average
vector for the harbor is 154 degrees northwest. Turbidity noticeablv increased during the weekend
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recreational period. The maximum turbidity reading was approximately 14 FTU. This reading rose
steadily form less than 5 FTU with a spike mid-week to approximately 10 FTU until it reached its
peak at a little over 14 FTU and then declined to approximately 3 FTU by Monday.

. :::::::::;::::."
.::::::::::::::.Meetinghouse Creek :i~! ........~!~::~::

. ........ .:.:.::::.
.:!ii!)i!:)i[i!:.::.. .4:::::.

============================= .-2:5::’"..:.: :.:.:+:.:.:+:+: +:.:.:.:+ ¯

Data for Meetinghouse Creek was collected durin~ the Tidallii~eek SN~’.~:iia~iii~as measured
between August 17-18, 1998. The current meter was dei~ye~:at the t~!~i~i~Iarbor Road~:~i::::iii~

along Beach Avenue, northward in the creek. Based upo~i~ii~he results::g~:gg~i~!ii~e~t~:mete~...::~:~iiii!i::ii~:

deployment and hydrological studies conducted by the S-~olk C o~:Depart~iiii~~i!ii~ ....
Services, it becomes apparent that Meetinghouse Creek::~!i~ei:~ fresh water i~i~m"a large
drainage area. This was confirmed by low salinity read~i!!~ii~ed during various"su~eys. Given
the larger size and narrow corridor associated with Meeti~~e}!i~}~ek, the likelihood of wind
influences is lessened within the creek. Based on the d.a~ai::~coli:e~e~!!!!i~eiii~pical tidal regime
consists of two floods and two ebbs over a twenty-fourhour er~:oi~ii~i~i~ii~e::iii~erage velo~t was
recorded as 4.34 cm/sec, with a maximum of 12,2i’:i~e~iiiii~The aver~ii~or of the current was
determined to be 90.8 degrees, east southeas~iiiii!!N~i::~~:’l~c sur~i::::~ended 3 days prior to the
new moon. ::~::iiiiili::::~:~ .... ..~ii~i~i::::~%~!i~i~!~i~i~:~!!~i!::::~:::::::~:::~::::::ii::i::~:~:.

Great Peconic Bay (130) ::~::..:~iiiii!i~iii:: ..;:::iii~Y" .;iii}iii!::~::~::~::~!~i~::s~:~ .....

The hydrographic survey was coeN ied froN!iNgust !~.~g:4, 1998. The current meter was
deployed west of the terminus o~Nampton:~:::-:~ti~i~ew moon appeared on August 21~’ causing
spring tide.:.¢~ditions t oug ii N!ii Nii i ::’Xgeneral ebb/flood current pattern e,’dsts
within t~eN~ith ~ii~!s~g sus eci~:~::g~ wind derived The average velocity for Peconic
Bay was 4::~~’~ii!ii~i~:..h a m~!i~:ocity of 21.9 cm/sec. The average vector was 172 degrees
northwest du~~.i!~e.i.~0d of"~e~’. ~nt Turbidity data indicate a moderate increase during
the weekend re~~!!~eriod Wi~ii::Great Peconic Bay. Turbidity measurements rose from, a

.... , i!iilY ......."i’ i’,i’,ii!iiii ,i’ ii!iiii’ i’,iiiiiii’,i’,i iiiiiii:: ::,, ....
West::~e:ck Harbor (124~i!iiiiii!iiiiii.i.l.i.i.i.}iilli!ii!ii~ ....

.:!~i?!~ii!~!" iiii!i!i!i ’:!::i!J~::¯ !:!:i:i:i:?: -........
¯ .:i:~:i:~:i:; :!:~i!~ii!

T~:!~ydrographic surve~i::~Was conducted from August 4-10, 1998. The flow meter was deployed
aO~ffximately half w~ii~:down the Peninsula of Shell Beach. There was a full moon event (Spring
T!~~):!!on August 8~!ilii~i)98. This was responsible for spring tide conditions to exist within the harbor
fri~N:A~gt:::~8~:~i:i998. A general ebb/flood current pattern e,,dsts within the harbor with minor
puisNg!isusp~i~ed as wind-derived. Average velocity within the harbor is 6.4 cm/sec with a
maximum velocity of 12 cm/sec during the period of measurement. The average vector for the
harbor is 35 degrees northeast. Turbidity noticeably increased during the weekend recreational
period. The maximum turbidity reading was approximately 25 FTU This reading rose steadily
form less than 5 FTU with a spike mid-week to approximately 18 FTU until it reached its peak at
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25 FTU and then declined to approximately 7 FTU by Monday. Average velocity within the harbor
was 6.4 cm/sec with a maximum velocity of 12 cm/sec during the period of measurement. The
average vector for the harbor was 35 degrees northeast. Turbidity noticeably increased during the
weekend recreational period. .::~i~:.:;;~iiii!i~:

West Neck Creek ::~iii:~:i ili~i~i;}<:::,ili::::~ili:i~i>~
:~:iz: ::3[iiiiiijii3!~i~!:.Si!iii!iiiiSiiiii~ii

.... ~ii!:~i~iii~i;~::%::;::iiiiiii::ii;iii!!i;iiiiiiiii?i!i!ii’:!::~ ....
The current meter was deployed at the terminus of Montc!~iii~venue. NIINNNi’,igthe ..~iiiiii~!i~:
hydrom’aphic survey conducted by EEA show that a cle~i~bb/flood e~:ent::~}~Nsts at .t~ ....
mouth of West Creek. The average velocity of the curr~ilyas 3:.:~¢~::icm/sec, ~!ii~iii~~:"of
7.4 cm/~c. The average direction was 305.5 de~rees, ~i~iN~2~est. Turbidi~i~fd};{~day
August a was considerably-higher and peaked at appro~e~iii!~iS::FTU and decrease:d"steadily to
0.0 FTU by Monday morning. .::.~iiiiiii!i~{ii!~!!ii!!iiiiiii!!iiiiiiiiiiiiiiiii:::~ ....

5.3.2 Eastern ................ ii ....... %i!i!i!i!i!!!i!i!iii!i!i!i!iiii!!iiiiili!ii~ii::::~>

Hallocks Ba r (112~ .... ~!~iii~ii~ii~i{~i}~;~#~%{~i~ii~i~iii~ii}i~ii~ii~i}i~i~ii!ii!ii~ii~ii~i~i~ ........ill‘~i:’i~::
.... ~:~ ...... .:ii{i{i?:%::{::?:{::i::i::;::ii{ii::{::{::ii{i{ii::i::i::::~:~ .............~:~::}i;:::: .....:::::::::." , ........ . .........................................................

The hydrogaphic survey was conducted~ifrom Mar~:~:27 ~i!~l 2, 1998. The current meter
was deployed at the mouth ofLittte B@i~ribut~ii~ Orient~o~:::State Park. The typical tidal
re,me consists of two floods and ~iii~bbs ov~i~:a twenty-.f.rur hour period. Spring tides occurred
dufin= the period of~l_arch 27- 2~iii~ue to thd!ii~ew moon~!~;~:h the 27a~. Neap tide conditions
occurSred on April 2 due to..~thei~!coming ~i~ua~i~oon on the 3ra. The average velocity was
19.7 cm/se~i{{{~r the pefioff~ii~. ~sureme~iii~i~{~}!~mum velocity of 50.1 cm/sec., mallocks
Bay rated~ii{g~a)i~highestii}~ii~e veloc~i::i~o~:::~ll stations measured under this Program. The
average ve~!~N~ii!t::79 de~N!~!i~::~:No turbidity measurements were taken.

...... " :: i!i!ili’,{iiiii’,i’,iiiiilili!{i!iii!i!i! , .... ...............
.... %}i’~i’,i{i!ili’,i{i{i{iii?:i:.~’ ....

...... ........................ ....
The hy~aphic sur4~i{i~{{~ducted from July 28- August 3, 1998. The flow meter was
depl)~{l at the terminus:ii{Ei~adden Lane, northward along the shoreline near the southern tip

:̄’: .’:’: .i:~:~:i:!: "::~:i:~:i:i:::

of.~e!:::::point. Neap tides.{icc~ed during the period of July 30-August 1, t998 due to the
a~ance of the first q)~er moon on the 31~t. The data reveal that a clear ebb/flood current
p~{~{D exists. The av~:a~e velociW was 6.72 cm/sec, for the period of measurement with a
m:~um.veloc.i~:ii~Y24 cm/sec. The average vector was 82 degrees northeast. Turbidity
m{~r~g~Niin~!reased by pulsing from approximately 3 FTU to a high of 25 FTU until the
w e~i!iiii}~e~i:~{urbidity then slowly rose from appro,-dmately 3 FTU to a high of 25 FTU with
slower pulsing events (from high and low peaks) until it declined to 0.0 FTU.
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Coecles Harbor (122)

The hydrographic survey was conducted from July 21 - July 27, 1998. The flow meter was
deployed at the terminus of Hudson Avenue. Spring tides occurred during the pefiodmf July 22-24,
1998 due to the appearance of the new moon on the 23r! A general ebb/flgod c~!~ent pattern
existed within the harbor with minor pulsing suspected as wind-defived:,~::ii~;#v6}:age velocity was
3.88 cm/sec, for the period of measurement with a maximum~:etocity o~;6!~511ii~sec The average
vector was 304 degrees southeast. Turbidity measuremer~ts!i!inc:reased b~i~i~i!i~eadily from .~;ii~:i~:

approximately 4 FTU to a high of 16 FTU as the new m~"approach~i~ ........ %iii~i~iiiii~)~!i{iiiiiiiiiii!iiii!;;ii~ ........./i!}!i~::

Bass Creek ::i~iiiii~i~!i!!!!i{iii~iiiiii~ili~iiiiiii!ii~ .... .%:;ii:iiiiii~ .....
::::::::::::::::::::::::::::::::::::::::::::::

¯ :::::::::::::::::::::::::::::::::::::::::::::::::

The hydrographic survey w~ conducted from July 27- J~i~ylii~iiiii~i~:: The flow meter was
., :...... ........................

deployed at the mouth of the tidal creek near the footbridge in:~~k Preserve The typical
tidal regime consisted of two floods and two ebbs over::a twenty~ii~i~eriod. The average
velocity was 222 cm/sec, for the period of mea su~i~th a m~i~locity of 51.9 cm/sec.
The average vector was 123 degrees northwe~ii~{{ii~!~i~asurem~::remalned on average at
appro mately FrU with a few pikes 20 FrV over the 24-
hour period of measurement. Given the ~cular an~iilgom~{i~lar shape of the main body of
the creek, it is likely that current patt~i~:rnight N~::be as c~i~::~efined, and are probably both
wind and tidally derived ..... iiiiiiiii{iii~i!~{~i~i}.::iiiiii~ili? ...:iil}iii?

¯ ....... s!iii?
Three-Mile Harbor (132) .:iii::>. :i:!i!iii!iiI!?~ ~iiiii[!iiiiii!ii!ii!!;~:~:~,~<~i::i!i!i~ii~ii9I~F

~o from{{iii~i~st 29-September 30,1997. The flow meter

was deplo~{}{~?",~}~fi-om tgili~a~tion of Three-Mile Harbor Road and Discovery Lane. Sprina
tides occurrea~iiaN~g~iiihe erio?~i~ii%:st 31-Se tember 2, Se tember 15-17, and a~,ain on...................... ~iii ................P ::i.:.:.:.:.::! ................~ ...... P P .--
September 30t~...::i;i~i~i~ns occu’~i{{~::"September 1" and 30m. Full moon occurred on
September~:~i6{!si~::~e~{{{~{~urred::iiauring the periods of September 8th-10th due to the first
quarter ~n appeara~i!~;~:.dii~9 and again during the period of the 22"~ - 24t~ due to the
appe~ce of the third ~N~ii~oon on the 23~a. A general ebb/flood current pattern existed

wit~)khe harbor with ~0r"}ulsing suspected as wind-derived The average velocity was 2.09
c~{c. for the period q~imeasurement with a maximum vetocitv of 10.2 cm/sec. The average
v~g~gt was 123 de~ree~:northeast No turbidity measurements were taken.
) !:i:i:~:~:~:i:!:i:i:!:i:!:!:i,:.:.:.:. ........ ......... ........ ........ " .....

’:~{!?!!ii!:ji2{ijTij22i~[i2!?:ii!i?ji:!2ii:i::"
::::::::::::::::::::::::::::::::

The hydrographic survey was conducted from September 2 - 9, 1998. The flow meter was
deployed at the terminus of Gerard Avenue. Spring tides occurred during the period of September
5~ - 7~, 1998 due to the appearance of the full moon on the 6th. A general ebb/flood current pattern
e,-dsted within the harbor with minor pulsing suspected as wind-derived The average velocity was
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16.1 cm/sec, for the period of measurement with a maximum velocity of 59 cm/sec. Accabonac
Harbor ranked as 3rd highest for average velocity readings during this study (when Bass Creek is
included). Turbidity measurements indicated daily pulsing from lows of 0.0 FTU to highs of 25

Northwest Creek :,iiiiiiiiii!i[iii!iiiiiiiiiiiiiiiii)~i}:~:!iiiiiii~iii:?::

.-.-.-.......- ...: ...~:...:.:.:...:..:.-..... ........................

The flow meter was deployed at the terminus of Northwe~i~cting Koi~i~!!i!iiii~ii~n the resultsili~"
the hydrographic survey, as well as regular observations::~ducted t?~ii~EA::~!!~!~ous t!:~ iii~ ....
studies conducted by the East Hampton Town Natural ~urces:~partment,::~:~i~:~!~i~:~as
relatively normal with two ebb tides.and two flood tides~i~i:~i~-four hour pe~!iiiii:i!~:tidal
height in North West Creett on average was approximatel~i~ter above mean low water. This
is reported by the computer program "Tides and Currents:~/~i~s 1995" and confirmed by

field sampling conducted by EHTNRD. @F: .......~::iiii~iiiiiiii !iii i iil)~!~iiii:~~ .....

The current pattern within the creek appear to b.eii~}~.pssiblY::~ii!ii~uenced by the wind
direction than a predictable ebb and flood cuN~::::~!iiiiiiiiii~he averag~:::~irection of the current
was recorded as 13 0 de~ees, east south-e~!:::: Veloc~’~ii~!i~::h.e:i~eek were fairly weak with a
maximum velocity of 9.9 cm/sec. The a~r~age vel~i~ w:~Nii~sec. As expected, velocities
dropped out to near zero on the slacl~@~ter Thei::i~ydro~rd":~N:~:’:::survey was studied from a first...ii ~.,:... ¯ , i.!::: ~ .~:.

quarter moon to a full moon. ,~iiiiii}iiiiiiii~i~:!::i: ~:i~!iiii!~i!~:’ :~iiiiiii!:::

Northwest I/arbor :~:: i:~iiiiill~ii:: ::ii!iiii{ii[iiiiiiii[iiii::~:~:::::::~:~:~::~iiiii!i!i!~Y

EEA, In~iiiii~:r:ed this::::i~i~ii~:three d~-~:::i~: 0btain baseline data for an area immediately
outside tffei~ii~t suppo~ii~:Z~:eel~,rass beds. This station was monitored from September

16t~ through~!ii~i~iiiii~98. T~e!!!~i~e~:er was deployed at the terminus of Mile Hill Road,
approximately 31~ii~e~ii~?:::the har~!iii~:!~i::::general ebb/flood current pattern existed within the harbor
with minor:::Eu:ii~il~!~i::~~}:as win~efived. The average velocitywas 2.3 cm/sec, for the period
of measurement with a::~~i:::.velocity of 5.1 cm/sec. Turbidity measurements remained fairly

const~t at approximate[~i~ii~i!i~U with one spike to 24.8 FTU.
....., ... ..... ,. .:................ ..,...,., ...:

""""" ::~:E:? ", .........
¯ ,.,.,:.-.,. ..,.......

NS fi e arbor
~e~i~ .~o~raphic:sfi:~ey was conducted once in 1997 from Au~st 12a through August 29a and
ag~ii!~ii!!~:~81:~om September 18a through September 29a The flow meter was deployed on the
eas[~:~i~0~n:of the harbor at the 1997 eel~rass harvest location and the 1998 eelgrass transplant
location. A general ebb/flood current pattern e,’dsted within the harbor with minor pulsing
suspected as wind-derived The average velocity was 4.4 crrgsec for the two periods of
measurement with a maximum velocity of 47 crrgsec reached in 1997 The average vector was 162
degrees northwest. Turbidity measurements averaged 44 FTU with a maximum of 25 FTU
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Lake Montauk (135)

The hydrographic survey was conducted Abreast 26~ through September 2nd , 1998. The flow
meter was deployed from East Lake Drive, south of Montauk Airport and north of~ittle Reed

..:+:.:+:.-.

Pond. A general ebb/flood current pattern e,’dsted within the harbor witl~i~nor p..:~i~ing suspected
..:,::i:::::::::’ .:. :;:;:-"

as wlnd-denved The avera.,e velocity was _~ 57 cm/sec for the erlod o~me~l’ement wlth a
maximum velocity of 17 7 cm/sec. The average vector was.Z65~degree~{i~est Turbidity

..::i i:i:i:i i:i:i:i:i:::" " ...........................,.....,... .......................

measurements progressively increased as both neap tide ~!~Neekend re~N~!~i~..o.nditions ..... ~iii~:?
approached. They steadily rose from less than 5 FTU to:ii!~!i!~aximum:~i25 F~}i~ii~denc:eli~}"

pulsin~ periods. :iii!iii!!i!{~ ..... ~iiiiillI::::~ ..... " %iiii!~i!i!{{{ii~i!i!{{!~!i!!!i{~i~{~i)~!iii!i!iii!i!{i~iii!ii::>

::::::::::::::::::::::::::::::::::::::::::: ::::i:i:i:i:i:~:’""

5.4 Wind Trend :~i!~ii~i~i~iiiii!~iii~i!iii~i~i!i!i~!:~::iiii~ ....
i:iiiiiliiii ii’,i’,iiiiiii ,iiiiiiiiiiiiiiiiiiii;’, ::,,, ....

.::::::::::.- ¯ ::::::::::::::::::::::::::::::::::::::::::::::::

The main hypothesis for conducting a wind analysis wa~ii~ def~i~;~nd velocity and/or vector
have changed significantly over the past thirty years....:~::an increa~::~i!iNa!}i{~red, turbulence could
be expected to elevate the total suspendedso ds::ieNNi!ilt .sdecre~s~{!iN{~::~nount of light
available for eelgrass growth.

..::~Ji}i~ii~ii~.~*s~!.iiiiii!!!i~i~iii{{i~iii!iiiii!~iiiii~i:i~i~: .......~iiiii;y:~,
..::::::::::.- .:.:.:.:.. =======================================================================

..::!iiiiii!" -:@i::" ===============================================================

Wind velocity and vector (direction) data{iNere obtN~ed ff~!ii~aven National Laboratory
(BNL) from 1960 through 1993, exceNii~0r 1966iii~here no iaat:~:::were., provided from BNL. BNL
provide twice-daily weather foreca~:. ~!:iiiiiii~ suite::i~t" meteorq!~cal measurements are maintained on
exposed towers and monitored ir~;~ time. ~i measurements are suitable for accurate real-time
and historical assessments o~e~:er and a~h.e:ri~i{i~vection and dispersion. Although this
report in¢!u~i~alysis fo~ili~i!!~):~)i~.ar perio~!~ii!i~tains data from 1949 to provide 
climatol~i!~tory o f:i~i~!i~!~ea. :::~:<~:~:::: ....

..... ~i!i!~!~!~!~!~!i!i!i!i!i!~!i!~!~!~!~!~!~!~!~ .... ’::~:i{~i~!i::i::~iii~::iii::i::i::~::~::~::~i~i~::~i~i~ ....::::::::::::::::::::::::::::::::::::::::::::::::::::: ¯ ==================================================

6.0 E elgr~i~p! an t at:i’o~i:~a{{iMo n it o rin g Program

and for
project.;~!::iii~ii~"ring harves~i~ii~plantation of eelgrass was conducted in Napeague Harbor for both
1997:~:~1 1998. Fall h~{i~::transplantation were conducted by CCE at Cedar Beach Point and

............ 19 ~:. ::~:,:Cut~bmae Harbor in ili:::~"
,:!!iiii:"

:::::::::::::::::::::::
::.~;::~i~:#:~i~::<~: 6.1 Nape~e Harbor (1997)
iiii!ii~iiiiii!?ii~;iii;iiii::,~ ......~,::~iiiiiii7
i: .::i~i~i:~:iiii!.: .~iii!!iii ii::i: .,... ............. ............ ...........’:::’:’::’:’:’:

The:i~g~i{d~rag~?Iiarvest was conducted on June 26, 1997 along the eastern shoreline of Napeague
Ha)~iiiiiiii~E~~ and CCE selected the donor bed location Harvesting and transplantation
techniques were modeled after Fonseca, (1982) Eelgrass was harvested as sods using a rounded,
long-handled spade. Sods were removed at approximately one-meter and 1 6 meter on center from
the central portion of the existing bed. Physical chemistry measurements for water quality were
collected and two sediment samples were collected for grain size and total organic carbon content
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Eelgrass plugs were washed and bundled, containing three to four eelgrass shoots per bundle and
then wrapped with paper and biodegradable twist ties to 15-centimeter (cm) metal staples to create
a planting unit. Planting units and sods were separated and set one-meter below the water surface
(mean low water) in fruit baskets, polypropylene trays, and bread trays until transposed to the
transplantation location. Sods remained covered in wet burlap and wer%:~ut of ~?:::~ater for no
longer than ten minute intervals. Harvested planting units we.r:.e placed .i~ii~!~::::~ter coolers to

v.-.-.,, v,v...-...... :.-.-..,..v.,
prevent them from shock and dessication during transportati~ii::::~::Prior~i~!~tation, the new
location was defineated by four flagged steel posts marked:i~t~:"buoys.;::~i!~N~tation site i~b.s
approximately 3.3 square meters.. :iiill .::~ii:~!ililili~:~ili::~;~ .... ......................................................

’::~::!:ii~i~ii iii!}~!iiii!!iiii~!i~i~!Jiiiii?~"

Transplantation occurred during the first two hours of t~iiii~d~::i~e. EHTNRD ~ili~N!::::~rovided
a diving team. Each diver Was aided by an assistant. Pl~ilN~s::.were placed in the diagonal
comers of the new bed. Fifty planting units were planted::~i?:~ii~s.terly position and 43
planting units were placed in a southeasterly position. N~i~as:si!~:~iN.:..nits were installed 30-cm
on center. Eetgrass sods ranged from 10 to lS-cm in:.::di~eter a a!’,’ NiilNNedat the remaining
diagonal comers of the test plot area. Smaller soas!i !!iiiii ces) S0-cm on center

.... .... ....
6.2 Cutchogue Harbor and C¢~!~r Beachi:;i::iiiN~iiiii!iiil;i::::~,:::::::,::~i~S

.’.-.-.’." .:::::::::. +:-:-:+:-:-:-:-:-:-:’:’:’:’:’:’:’

CCE harvested sods in November 19~:Tili~om a d~n:or site ~iii~u~t:hold Bay. These sods were
,. ,...........-::~:~:~:~:~:i:~:~:.: .i:~:i:~::"

quickly transplanted in an area of Qi~e t~!~bor and a~;iCedar Beach Point near the CCE
.:.:,:.:.:~ .........

Marine Laboratory. This occurre~i~ring th~ii~orning.:~urs at the onset of a northeaster storm.
This attempt .was made in go~d ~h by CC~!i~o!i~i~:~ii::::~omplete a fall transplant for 1997.

.... :::::::::::::::::::::::::: ........ iiiiiiiiiii~i~iiii~iii-;ii~ii~ii!iii~i: ....................................... .,

.... ~i~::~!~::i::iii::iii::i::iiiiiii::i::i::i::ii!::iii::i::ii .... ’::~iii~ii!ii!!ii~ii!~!~iii!iiiii!ii!~!iii!~i~ ....-.-.’.’.’.’.-.’.’.’.-.,,-.’. v .........-.-.-.-,

Prior to the i:~iiii~!.~:for tr~si~:~r~, many discussions between CCE, EHTNRD and EEA
were held to ~i~iii~!i!~ously:NNii:attempt to transplant eelgrass in Napea~e Harbor.
EHTNRD,:::~ii~:N:~!~::Sand~ii~¥yllie-Echeverria, proposed to plant within a fairly healthy
bed, but:~e that had N !i! aeted due to clamming activities or storm erosion. A new way of
mark~i~i~ the site and eac~!ii~lant location was devised to enhance the monitoring program for
tha~i~6ar and future yeargii~o follow.

::::::.:: ..,-.-............ ..........,........................ . .,....

~ting and transpI~tation took place on two dates, May 19 and June 4, 1998. The eel~rass
===============================5- .:: :::"

t5~!!;l~ted alon,~:i~:eastern portion of Napeagaae Harbor was used as both a donor and a
re~:~i!i~!i~igure 3). This bed was chosen because it ,,,,’as m good health and it had random
pa~:~j~!ii~t~::~oughout the bed.

Eight plots were marked for restoration; four within these patchy holes inside the main eelgrass bed
and four immediately adjoining the e,-dsting eelgrass bed along the outer edge. These areas were all
marked with 30-cm PVC and buoys held in place by cement blocks
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A .25 meter square quadrat was constructed from PVC piping. This was used to guide the
placement of transplants at each of the eight locations. A 30-cm PVC pipe was placed in the center
of the square and labeled P-1 through P-8 (Figure 4). Each square would be planted with four
planting units at each of the four corners of the square while aligned along a north-=~uth axis. Each
square would contain 1/2 of the eelgrass harvested from within the bed ~!......... 1/2 .o~e eelgrass
harvested from the outer edge. The planting units from within the bed ~)~rg~splanted on the
landward side of each square and the leading edge planting.u~!~,:were=p~ii;i~o£g the seaward

edge. This was designed so that we could compare wheth~:...:..~i~splantai!~iii~:=s.:~=!s limited b~i:iii~?
transplanting outer edge plants or inner bed plants, ii : ..::~i::iiiil iiSii::::~ ........

~:::iii~!ili iiiiiiiiiiiiiiiiii~iiiiiiiiiilS:~:

Eelgrass was harvested using a 20-cm coring device to ~!i~k¢~=:~ the same size~!iii~ilNii~er ....
identified where the coring tool should be placed. An as~ii~ted the coring tool into the

¯ ====================================================

substrate while the diver guided the tool so that each sod.::Ng~i!i~!~y through rhizomes and
substrate. The diver worked his/her hands under the s~ii::~are~iNiiiNi~i~:.0..t to damage the rhizomes
and pull the sod free. Sods were then placed into a hold~g tray t~!i~:~and carried to the
transplant location. The same coring tool was u...s..e~ilNii!~e the hoi:~!i!N~ii~!~d transplantation.
Four of the eight sites were completed on Mayiiilii~ilili::~ii~i~ii~i~he remai~ng four were completed on
June 4, 1998. ::~i:!Si!iiii~:~ .... ..~i:i~iiiiiiiiii~i~i!~i~i!iii!iiiii~i!~!i~i!jiii!i~}!i!i!i~!!~i~i~i~i~i~i~S~ii!i?====================================================

::~i::i::::::? :~::::::’ ............................~:::::~ ....
The harvest locations were staked wit~i~pVC pip~::"buoye&ii~cement block for future monitoring
of the bare holes¯ .::~i::iii::!::i::i::!ii::!::iii; : ........... ...........

6.4 =.. Eelgrass Mo!!it,~:~n=g Prog~a~!iiii)i==i====~::~,~,si~i,i==iii=~’~!ii~iii’i~’iii~’~i;=~ ....

This tasl~i~:....~i!i~..s..:.t..!y co~!~!ii~iiE~::::::a~s~ in-kind service. Monitoring consisted of trying
to locate ii N o.ted whether the eelgrass blades looked healthy, whether
wasting disea~~pected,":~h~azing had occurred or whether the eelgrass was dying or
had died off....iiiii:~ili!iiiiiii~iiil}iiiilM!ii!ii!~!i!i~}~ii::i~ .... ’::~::::i!~iiiiiiiili}iiiiiiii!iiiii~ ....

199. ¢ e monitori i i N=: had become better developed because the goals for
trans~[~"tation were def~n~ii~re clearly. The objective was to observe each of the eight
tr~Iant locations to de~ne.:.:.:.:.. ..... the general health of the plants using a relative scale of good, poor
o~ii~ellent¯.................... Additionatiiigbservations............ regarding die back, wildlife utilization, and epiphytic growth
~i~also noted. Eae_Ni~onitoring event included an underwater photograph and a measurement of
i$ )!:!:i:i:i:~:;!:~:!:i:!::. ::’::::"

~[{~emperatu.reiii:~iii~ue to initial technical problems with the underwater camera and turbidity in
~~eii)i~!~::~most pictures were not helpful for the analytical portion of this study.

6.4.1 Napeague Harbor (1997)

Monitoring began within two week of the initial transplant. On July 29, 1997, EHTNRD noticed
that some of the blades on both sods and planting units were turning black. Coincidentally, within
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the time flame from transplantation to this monitoring event, the water temperature rose above the
20 degree Celsius mark in Napea~e Harbor. By the following week, all transplants had died off.

6.4.2 Cedar Beach & Cutchogue Harbor (1997) ..... ~:iiii!i:~.
~ii~.:. _ ::~i}:~ .....

CCE monitored the Cedar Beach transplant location for eight months. ~u#::initially the
transplants remained viable through the winter and spring, byii~u!y of 19~iii~!y,:.all sods had died
off. No further monitoring was conducted by CCE. :.~iiii~iii~:iiiii~ ........ ~;;;~i~i~iii~i~i~i~i~ii~i~i~i~i!~ .... ~:iiiil~:

There has never been any follow-up monitoring conduct~ii~at the ~hogue ~ii~i~
location by CCE. The conditions of those transplants w~ii~ogue Harbor ~i!~26~Niy
unknown. It is presumed t.hat due to the conditions in W~ii~i:~Nere transplanted and the
observations made at Ceda~ Beach Point, that the likelih0~::!~iii~al is minimal.

6.4.a Napeague Harbor (1998)..::~::!iii~ii!~iii~i~iiii;iii:~~ ....

%~ili~iii~iii~ii!~!~!iiii~i~i~i~!!!i!ii:i...... ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... :::is::i::ilslii~i~::~!~ii!i!::
On June 4, 1998, the four transplant locations::i~~ili~e.d on M....a~:~i9~ were observed. All
planting units appeared ex-tremely healthy, .~were ~i~ii~eelle~ ,except for two outer units
within plot 4. The stressed units appear.ed:~::to be d~g bac~ii~N~e:"there were not as many shoots
present as when it had been planted .:~{er tem~-r:ature was:?’~:S:i~measured.

::iii~iiiiiiii?:" :::::::::::: -:::::::"
All eight plots were monitored a~-on June~::4, 1998..:.::~Nixs ..... 1,2,5,6,7, and 8 were all rated as
................ ~ .... ~:~:~"::~:~:~:::~:~" .....~:~:~:~::"good"excellent . The northwest ~[m, umt m:~!~i:’:~:::al~peared as on our scale. Plot 3 was
noticeably.~er than whe~ii~y plantd~!ii~iiii~it~o~nally, there were signs of scallop rakes within
the vicini~!i~):~transpi:~i~ltround iSi~i~:~i Plants within Plot 4 did not appear stressed or

====================================================================================================

damaged ’:::~i!i~peratu?~!~~ 18.7 degrees Celsius.
:’ :,ii!’~ii’,’,’,i i’,!’~ ili’~ili’~iiiiiii’,i’~iiii’,ii::::,, .... %iii!iiiiii~!::iiii::iiiiiiiiii!::i;iiii?:~,~,, ....

On July 14,199~iiii~i~i~i!i~i!iiii~.~ 4, ::::~ii:i:!!ii~i~:~:~ii~i~ii!i!ii~i~ii!ii:isii~.:7, :~ii!~ili~:ere rated as "excellent" with thick growth continuing.
Plot 1 app.~e~::~::~t~e~i.i~iii~e previ6US monitoring event. Plots 5 and 6 appeared to show some
brown ~:)ellow shoo~!~i~i~}i~a{!~:temperature was not recorded.

::~:~ ..... iiiii!iii!i!;;iiiiiiiiiiiiiiiiiiiii!;i!:.i~ .....
.... ~::1:;::!~:: :~:i:!:~:~: :::::::::::::::::::::

On~Ngust 20, and Octo.~r:~i~,1998, Plots 1, 2, 4, 6, 7, and 8 were still rated as "excellent".
Notable......... was the northwest planting unit in Plot 3, which was a little thin, but still appeared healthy.
~h~fore, ............the Plot received a ratin~_ of"excellent". Plot 5 was rated as"good" because the
~est planting’fi:~t appeared severely stressed. There was an abundance of epiphytic growth
e6v~!:NI i:!Oisi!:iis well as the natural eelgrass beds. The presence of epiphytes did not appear to
have:!~!i!N~ativeimpact to the transplanted bed or natural bed. Water temperature was recorded at
24.8 degrees Celsius on August 20, 1998.
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7.0 DISCUSSION

7.1 Water Quality .... ili::ii::?:
.....,..

:.:::::::::: >:~iiii:: .... ::i~i:#"-..........H "-.".......... -...N
Saliniw ............................... !i{i{::ii::::::ii}i::::iiil}i?i!i::.::~iiii ~ :

. :!ii. ::!:i:!:?!:i:i:i:i:i:i:i:i:i.i:? !:~:i
:::::::::..’:.: =============================================:.:.:.:+...: :+ ::::::::::::::::::::::::::::::::::::::::::::::::

The Western/Central portion of the estuary is less saline then{i}ih:e eastemi!~aigi{~f::the estuary o~~:

average by approximately 3 ppt. The Peconic rover emp~i~eis into Ft~ers ~i~iii~!i~e~:.~estern,::;iiii~!::i:~:

portion of the estuary creating the lateral salinity gradieri~iiii~bserve~!.ii;;:y ...... %::i::~::~::iii::i::i::i~:;iii;~iii::i:::iiii::iiii~:~i~::~i~i~i::i::i::ii~ii::~ ....

Temperature ::{{ii{i ~ii iii i! {i ! iiiiiii "iiii"17
:’~::::iii~{{ii {i iiiii}ii!iii:#~ ....

, iiiii!ii{}i ....
Temperature increases only marginally from east to A~ the h~t is
derived mainly from solar radiation, these waters are..dir~ctly heateg!{ i{ gil} s they occupy the
estuary basin. The temperature of the estuary is::::~!i~:.~iii.fu..nction d~ii~emperature of the

enterin= tidal creeks and the ocean water comN~i~}~":ous tidal s~es. As seen in the
analysis by Tetra Tech, Inc (1998) a densiNiilNatifica{~N!~{~ii~i~:Flanders Bay where the
mouth of the Peconic River delivers fre@i!ii:ess dens~ili~ate};i~ili{~e~:more dense salt water.

.... ~ili{iiiii!~ ....
%::i~i~::~::~!~i~i~i~ ......

-.-.-.w:,, ii!iiiii }
##:........

Dissolved Oxy. gen .... ##: ..:~::~i~i~:
.: ..::iiiiii!ii:" ..::i:i:?:".:.:.:.:.:.:.:.:.:.- ¯ .+:.:.:.:-. .:.:.:.:.-

.:.~:::::::::::.’." ..:.:.:-:.:.:.: .::::::2:-"
.:iiiiiii?i’iii.:’-: . i!~iii:’iiiiiiii. ..:.::iiiiiiii::...............

In salt water,, the solubility of~:.o~n decre~se~ii~:::~er>temperature and salinity increases where
water tem~re is the ~!iii~prtant ~iii~i{~e~ng oxygen solubility. Less oxygen can

be dissolN~!ii~{iN}.:...water:i~i{~!{i~ water2*~g{iss;lved oxygen was studied by both SCDHS and
EEA, Inc(:’{~*{~ii~{i~....v..erall, t~ii~!i{g~s and monitored embayments generally have excellent water
quality with r~e~ii{~}~D.O. Di:s~i~ii!i~gen characteristically varies diurnally and seasonally as
was observed i.ni i{ iii NV Estu i!i{!i{{ e ranges of such variations differ, depending upon the
nature of thei~e!s~e~!ii{~s, the:~:~orpholo~ of the estuary, and effects from tides.

¯ ::~:~i~ ...... :~!iiii!i{iiiii!{i{i!!i!!ii!!iiiiiiiiiiiiiiii!iiii::>
Suffad!!iwater........ DO in the:i!~e~{::Estuary tends to be slightly lower in the western portion of the
es~ when compared.,~’tl~:~::eastern portion. Tetra Tech, Inc. (1998)reported periods of low 
an~{{{Ngh chlorophyll-a ¢~ncentrations in Peconic River and Flanders Bay during summer periods.
T~i!i~oted that there~::Ni~:a recurrin_o phenomenon of summer phytoplank-ton algal blooms
}:}:i{::.i)i::i}!i~:}i::::::i::ii:! ......i:i:~:i~ .....
commencm~ in Jun~:.{::~d ending in August. These algal blooms and chlorophyll-a concentrations
::::::::::::::::::::::::::::::::::::::::::::::::: ~ .....:.i:i:i:)i:i:i:i:i::"

ha~i~g~ii~.~(~ to occur in especially large magnitudes during brown tide years. As the algae in
th~i:~eri~i~ settles to the bottom it is deposited as organic matter and decays within the
bottom sediments. During the natural processes of sediment flux, oxygen demand increases in the
western portion of the estuary resulting in lowered DO concentrations. The oxygen-depleted
bottom water layer enhances sediment nutrient release, especially ammonia. This nutrient release
facilitates the cycle of benthic release, algal production, and oxygen consumption until water
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temperature decreases enough to halt this cycle.

For all stations monitored, DO standards are higher than those set for the CBS, 2-meter Restoration
Criteria value of<10, and the LISS Restoration Criteria value of<5.5. Worst case;:spmmer average

..........:

for all stations was 7.05 mg/1. (97/98). .:ii:~i:;~ .......~i:~iiiii~:"

=========================================================== ....

In general, the average chlorophyll-a level for all stationsili~mbined a~::the~::N~!N~s,;.29 ~¢:
which falls below the standard of 5.5 #M established fo~eng Isl~:~ound, NNINiN! N!’,INi the
15.0,d standard established for Chesapeake Bay. The: ,iN i’ iimaj dty of the incid ! N ! igvated
chlor@hyll-a levels (> 5.5 )M) occurred during the win~ili~NNk~:Oecember throug:h:"March) and
presumably did not impact tt~e eelgrassduringtheg owmii N iiiiiiSCD S (199 established a

threshold for chlorophyll-a of approximately 7.0/2~/1 inii::~n-13:r~i!iiN~i~Nears and 12.5 ~gfl in
Brown-Tide ears 1997 and 1998 were both co~dezM non-B~i~ii~..e:..ars The mean forY ¯ ....::::i:-:~:~:~:~:e~:~,~::..

.~:~:~:~:::~ii~i~-:~:~:~-~ ....chlorophyll-a concentrations fell well below this:~~shold valfi~iii~i~i! #g/1.

Comparatively, EEA, Inc. conducted a nu.:t:~i~t sam~i~~jNi~Jamaica Bay, New York
during 1995-96 as part of the Jamaica B~:::’~utrop.~ation~!~m~::progress) conducted by the
New York City Department of Enviro~ental PNi’ection ~UDEP). Chlorophyll-a levels in
Jamaica Bay, a nutrient rich system..iiii~aged..~ii!::99 #g/1 N~:the study period. Chlorophyll-a levels
peaked in March and April, reactS":]05 59::~. It is N~:eved that the spring bloom is the result

:i:i:i:i:i:i... :’: ":’:’: -’:

of the sprin~ ranoffwhich pmvi~N an influ~!~hu~i primarily NO~ (Gilbert, 1995). It should
be noted t h..~ili~h.e amount.:.O..~}~phyU-a in~N~ii~~:response to the addition of growth limiting
nutrientsNNN~ii~o~, ~!~!i~9,. Lo~ trends in chlorophyll-a abundances, provided by
the SuffoiV::::~ii~:eparmi:~ii~...t.h Services (1977-97), show a decreasing trend 
c hl o r o p hyll- a:]~!~i~ ~ ~ ~ i ii:. ":~::::ii~ii~ii~ i ~! ~i~iii!~!!i~ii~i~i?:::::. .....

.... ....
Dissolved hi~r~!amcli:~e~!::ff)~::!ii~:~iiiii~i::~:~::

..... i~i::i;ii .... ==========================================================================
..:::~!!::::i::ii::" ::!~!~!i~iiiiiiiiii!iii!!i:!!ii~ii’i~i!~ii!![i!i!~:.

Nitro~dn occurs in the b}o~e~:~ a variety of forms ranNng in oxidation state from +5 to -3.
Ino~c nitrogen is pr~nt:~rimarity as highly oxidized nitrite and nitrate, as reduced ammonia,

::i:?:!:~: .-.......

aa~:.!!~S molecular nitrogeg. In the nitrogen cycle, except for the ammonia exchange with sediments,
ali:~i~i~tions ............are biole~c:ally mediated. By far the greatest influx of inorganic nitrogen into
:! !:i:!:;:i:?:!:i:):!:!:!~:!: ......
O~smS results~ ammonia and nitrate assimilation. These reactions predominate in surface

--.:.-+ +x.:.: :+:...

Organisms using nitrite as their nitrogen source must reduce it to ammonia before incorporating it
into organic forms, and this process requires a reduction system including the enzyme nitrate
reductase. This inducible enzyme is present in algal cells only when nitrate is being used as the
nitrogen source, which suggests a mechanism for determining the form of nitrogen an algal
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population is using. The reverse of assimilation is ammonification, whereby organic nitrogen is
returned to the inorganic nitrogen pool as ammonia.

Tetra Tech, Inc. (1998) found that in the peripheral embayments of the estuary and in~:the ...... six main..............

bays, nitrogen is more of a limiting factor than phosphorous, typical for e~aries..~:~:~ coastal
waters. Tetra Tech Inc., relates seasonal factors where nitrogen-rich m~i~::~:shed downstream
from the Peconic River headwaters and comprise a large fi-a~{{~g of theiiiii~"............~;i~Nater.

¯ .:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:..::!:i:!:!:i:!:i:!::’:"" iiiii:i:
.:iiii~i!ii!~!!::" ..::i~!~i~ii!~il!i!!iiii!~!~i!!~ii!!!!~!ii!!iiii!!!i~if:~ .iii!i!ii:"

The arithmetic mean for all stations observed in 1997 an~iiii!~!~98, rega~i~n? ~N!!iii~iiii~iiiN~:mg/1. ::~:Nere
are no lateral changes in concentration observed form e~!i!~o west:~N~hin the e~NiN~i~::::~ere
any differences between the growing season and the su~!~e~n. When comp:~ili~!~he CBS
and LISS recommended value of <0.15, the Peconic Es~iii~n?trations fall wellbelow the
recommended criteria. These low values likely indicate..:.t.:~i~ii!ii~:.l.~::9 f inorganic nitrogen is
probably contributed by atmospheric conditions and th~i!i~rfaci~i~i~r., groundwater intrusion
are playing a minor role. Nitrogen levels from rainf~.l..~e..highly~!i~d~:.typically nitrate and
ammonia occur in significant amounts in areas ~e~iii~ii~::~...York w{~i!~erate climates

Cl-Iutchin,~on, 1957). ~::~::~i~::::::::::::::~::::::~::::::~::~::~::~i~i~;~;:~i~ .... ::ii::.!::iiii~:~ ....

Orthophosphate (DIP) .~:::ij::;: .::~i;jii~ ......%ii!iiiiiiii!iiiiiiiii!iiiiiiii::::~::

Orthophosphate levels were unifo@iii~w throughout the.;iff~econic Estuary. The four stations with
the highest avera_~e orthophospha~i~vels w~!:143 (MN~rs Harbor), 144 (Cornelius Point), 
(Hallocks Bay), both from Sh¢lt~i![sland, ~i!~ti~ii~:5 (Lake Montauk). All had eelwrass 
as reported:.ii~i~.ashin (1 ..9..:~iiiiN~versely,:ili!~N~iiiii~s4 (Napeague Harbor) with one o fthe lowest
orthopho~!~!ilevels, at~:ii~!~ell estabii:s~:~’eelm-ass community.

...... ~:,::!iiiii?iiiii:~iiiiiiiii!iii!iii!i!iii!}~i::~ .... :%ii!i!iiii!!::::i~i::!iiiiii::::iiii::ii::i~ ....
Orthophospi~e!!~N!!~!~::::precip[tN~!iNii~rbed by elements such as aluminum and iron.
Additionally, ort~o~ate may react with calcium carbonate to form a relatively

Baseai::i :: ..... observations it would appear that at least some of the sediment in Napeagxae
Har~r......... contains a fair ~ufi~::"of. iron, based on rusty-staining observed. No samples were analyzed
toiii~port this assump~fi. If true, this may, in part, explain the slightly lower levels of

..i:i:i:::::::::::.

q~iphosphate from.:~at station.
. :: :+:.: :. +:.: :+:.: .-.-,. .......

ii~:!~i??!!illlili?~iii~ii~:!~!?:F :::. ........ :. :~:~!iiiiiii!iii?:

~h~:g~e~:;~g~iii~ear to be a clear link between orthophosphate levels and eel~_rass establishment
?i:i:i:i:i:i:i.::?~:i:i: :~:;.:?::~.i:::i:~:31:i. ::;! :: 3!:?:"

in ~ti~::;P~ciSi~c Estuary, but it is clear from the literature review that relatively elevated levels do not
hinder the development of eelgrass
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Total Suspended Solids

Due to the limited available data provided, the analysis for TSS should be consider ed}~ith caution.
From the data analyzed, levels generally fall below 15 m~ established fo~,:Chesa~e Bay and
below the 30 rag/1 level established for Long Island Sound and Connecti~iiii~ii~:[ntensive TSS
sampling program should be coupled with a light attenuati0~ii~pling:i~~ii~or both the
eelgrass growing and summer seasons. This will allow fo~)~e::::establis~ili~i~aseline data wh~e
known eetgrass beds are relatively thick, stressed and abs~ from th~iii~iiiiiiiiiiiiiiiii!ii!iii!!iiiiiiiiii}~ii::::~:~ ..........~:!iiiiiii~S

Light Attenuation , ~i!iiii!i}iiiiiiiiiiiiiiiiiii!i~iiiiiii~:ill
%iiiiiiiiiiii~iiiiiiiiiiiiiiiiiiiii~ ....

Table 1 (Section 5.1) indicates the variability throughout..:.t.:~e~i!~~:,egarding light extinction for
the eelm-ass growing season vs. summer season when s~S fro~!ii~i~Nvironmental factors is
greatest. In general, the coefficient for calculating K~!:~ay need based on the
differences obtained when compared to calculatioff~iii~N~i:::on Lamb eN~ii~i In general, the
western/central portion of the estuary exceeds::i~eil;~iii~e~ value ~?~:~18 for Kd and LISS

criteria value of 0.7. The eastern portion o~e estua~:’ilNi!iN~::~tk~ii:~::range of 0.6 and 0.7 for both
the growin~ and summer seasons for twe~eter H~at ~e~{?oN~-~::requirements.

........~....,..... ......

This analysis is intended to provid~,:i~e co~tions fo iiiNrther studies to refine Habitat Criteria
for fight attenuation within the e~ and sh~id not b..e:!~bnsidered an e:daaustive statistical
analysis. Although the eastern pNion of t~ii~::i~s within the acceptable range for eelgrass
establishmeE~or a two-me~itat Resi~ii~e western/central portion of the estuary is. ......,....,....-.-......... ,............,..............................

marainal~::i~i~i~e-meter~!~~hs based::~:ff~e literature. It should be noted that water quality
criteria m:~iN~Nii!~e refine~i!~i~:~ture, and that water uality criteria for the Peconic Estuary. :.. ................::~.:..:~.. .,....:: .......- .......... q
may still need:~:~i!~ter than"f~!:~*’~gconditions.

. ===================================================================================

¯ ..:ii::::ii::iii:: :?!i!ii!!i!iiiiiiiii!iiii!ii!i!iiiiiiiiiii!iii!~!?:... .,....., ..:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:+:+:..

Tot~::~etdahl Nitrogen :i~iii~ed separately from ammonia nitrogen in order to determine the
concentration., ..... of organicii~tr~en within the system. Organic nitrogen is determined by calculating
th~i~i~ifference between :~onia nitrogen and TKN.

:-:-:-: :’:’::’:’:-: .!iii!i!ii:":.:,:.:,. :,:+:,:.:. . ....... . ...,...., -....-..

~h~i!l~els of TKN~::::i~b:served in the Peconic Estuary are lower than those described earlier that EEA,
~;iii!~i~:~S~e~!ii~ the East River system. A study conducted by EEA, Inc during 1989-90 field
se:ais!on!!~:ca~ie:~ an average TKN value of 1 6 ppm in the East Eiver, nearly three times higher than
those observed throughout the Peconics Additionally, the occurrence of elevated levels of
chlorophyll coincided with peaks of TIZdN. This is expected as organic nitrogen is a primary nutrient
source for photosynthetic plants. As expected, eelgrass is absent from the East River system¯
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In general, the levels of TKN in the Peconic Estuary were very consistent, ranging from a maximum
of 0.63 ppm at Station 240 (Peconic River) to a minimum of 0.40 ppm at Station 144 (Cornelius
Point). These observations indicate a spatial decrease in TKN concentrations progressing from
west to east in the Peconic Estuary ..... ~iiiii::::~:.:.:.:+:.:.:.

.:iiii::i .......i!i}iiii::ii~ ....
Total Coliform .:.iiiiiiiiiiiiiii::i~ ....s~iiiiil::::~ ....

In general, the levels of coliforms are extremely low throua~ou:t"the ~’ec~!N~ Incidencesi!~f
spikes and elevated levels are chiefly due to localized imgNs and are~::~;i:"w~::::~i::~b.rougl~g
Estuary. The high levels of coliforms from Northwest d~) wer~:~i~rmed i;~¢iNi~~’
(1998). The Bureau of Marine Resources Shell Fishefi~iiiN~or~::ievels as high a~ii~i~$~ii::~g/1 
Northwest Creek. This, in part, was attributed to several:::::!~f~iseptic systems known to be
situated in the water table adjacent to creek waters. .~j!i::::i::::ii~::ii:-"iiiiililili!i!iiiiii!iiii!iiiiiiii!iiiii!~ii:i~ ....

:.::!:i:i:i::’ ::?i:i:i:i:~:i:~:~:~:!:!:~:~:i:i:i:i:i:i:!:i::....
"::!?!:i::" "’:!i!iiii!ii!!!!i[?!i~iii!~i!!~iii!iiiii!iiiii::..

The somewhat elevated coliform levels at Station 24:.0..::~:~{~..e moutff’~::~N!iN~nic River) are
expected as the Town of Riverhead Sewage Tre.a~iiN~:..ty disch~!ii~ectly into the Pec0nic
River. Additionally, the Peconic River passesi::~~N::~towns d~::f’arm country before
reaching glanders Bay bringing supplementN:"nutri@::iN~!~igiiii~o~?coliform levels immediate
drop to 16.7 mN at the Flanders Bay st~on and c~:iinud::~ii~ii~rther to 2.3 mg/t in @eat
Peconic Bay. These observations le~i..~:: to infe~i~iqat efflu~F~:;m the Peconic River produce
localized events that are not obse~!i~: trave!ilNoughou~;i~e entire estuary. Overall, it does dot
appear that coliforms contribute :~:iScantls~:::i~i.ithe nut~ loading of the Peconic Estuary.

::i:?:i:?i:?" ..iii!ii~iiii!iiiii!ii!~: .....::::iiiiii?iiiii::

..:~s ........ isiiiiii::i~:~ ::i::ili::i::ii: .i!i~i:;::~ii::i::iii::iis::i::i::!::iiii:i:i:i:i:i#:i::~ii::i::igii ....
U~ea .,::~:?!:i:??~:?i:i:i::..

..::iii!iii!!ili~iii!~i!~i~iii~iiiiiiiiiiiiii::.. ii::.. "::::::::::::::’
¯ ’:%~iii:i:!i~iii:}~!i:i:!iii:i:i:i~ .... ’%::ilili::i::iii::i::i~i’:ii~!:?:!!i~i~i:::;~: ........

Urea ~s a ni~.g.~ntatmng:::N~iip:.~e.:duct generally assocmted wtth ammals, m particular cattle
and feed lots ’::~::~N~::ii~egen is ~iii:~::~!~liized by plants Elevated concentrations of urea were¯ ================================================= .:.:-:.:.:-:.:~i:i::.:.:::-:.:-:.:+:.:." "

observed at bothl}i~}~$~i~i~ii~2 and ’~g~ili!~:!~ihou~h this type of land use does not exist within the
confines of~iNe:::ies~~iiiiiiii!i~i~)~N:eas ~e!~:heavily utilized by private and recreational commercial
fishing vessels. Theref~}!i~!i!!ii!~ssibility exists that illegal discharge of sanitary holding tanks may
be cm~g~ these localize~’.~:~en~s~:i According to observations made by both EE& Inc. and Cash.in

:::::::~:~: ~ :!i!:~!~: "~:i:i:?~:?
Ass~:~iates, the persisten¢# of:eel~ass beds within Lake Montauk does not appear to be impacted.
Tl’i~:Eashin.:.::.::::.:., (1996) SA~ii~eport documents the presence of dense eelgrass beds in the vicinity 
S~n 135 in Lake ~ntauk. During the deployment of the 3 D-ACM flow meter, EEA, Inc. staff
o~seN~ed dense eel#~ss beds in the same area. Conversely, Cashin Associates (1996) documented
the:~sence ofeetgrass beds within Coecles Harbor, and more specifically at Station 122. The
pres~nc:e:ofUrea is uniformly low throu~,hout the rest of the Peconic Estuary.

NO: +NO3__~0

Levels of NOX throughout the Peconic Estuary are ex-tremelv low, falling well below the standard
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of one ppm for nitrite and 10 ppm for nitrate established by NYSDEC for Class SA waters.

No discernable pattern is evident in the 1997-1998 data between NOX levels at each of the 14
stations. Additionally, the presence or absence of eelgrass does not correlate with NOX levels..:...:.:.:.

The highest level of NOX was 0.078 ppm at Lake Montauk which has a well estaNished........... ..... population
ofeetgrass. Additionally, Station 112 (Hallocks Bay)and Station 144 (:~!)~"Point)exhibit
some of the lowest measured levels of NOX, and support ee~Ns pop~i~iiii~!~Conversely, Station
132 (Three-Mile Harbor) has high concentrations of NOK!!ii!~i~::Station:.:.ii~i~i~!~!iiii~hwest Creek)..~s

low concentrations ofNOX, yetneither support any eet~s populations::. T~e~e~i~iOX ala~e
does not appear to have any bearing on whether eelgrass:~i~:::present~;::~r~::’absent ~ii~i~en::i::|~~tion.

Silicate ’"::ililiiii!i!i!ii!ii!i!!!i!ili!!ii!iii!!i~:~ ....

: i! iii!i ....
Silicon ranks next to oxygen in abundance in the earth’.si~s~st.::~:::S~.~/~i~i~ be found in natural
water bodies at levels from 1 to 30 ppm and Can be fo~id in con;’~N~i~N~::~s hio_h a~ 100 ppm.
Althou~h it is subject for debate, some proof exis~i!~kate con~ii~’eii::magnitude of diatom
production during the spring bloom and cause~;~!~ei!ii~~::.well (C~iY and Maline, 1992). 
is a constituent of the diatom cell wall, someii::~diol~i~!~e]!~{~ns~d~:cl some sponge spicules.

With the exception of a few elevated.:te~e{s repo~i:from S:iaii:~i~::"122, 170, and 240 that are well
within the naturally occurring ran~eii~!~ilicate~!!i~e silicatei~oncentrations throughout the Peconic
Estuary are ex-tremely low. Alth~ no eel~s is pr~E{ at the stations with the relatively high
silicate levels, eelgrass is alsoi~:no~i:~:resent a~i~taU’o~i~th relatively low silicate levels.

Additior~iiii~e. does ~!!~:to be a c~ei~afion between elevated silicate readings and
elevatedi~iNi~N.o...rop~!!i!iN~sh both silicate and chlorophyll-a levels are both
consistently ~[~iiNii!i~pn 24d~’:~i~!i~.th of the Peconic p, iver, it does not carry over
throughout the..:~}i~N~. ::~i!i~!i~i~i~i~i~i~iiiii!iI?:!~:::~ ....

_.t~ii!::!~ .....SubstratUm:.
..::::!i!Y :::!::if:!i!::iiii!ii::i::!::i!::ii!::iliI!~ ....J ~i!i!iF~::::!i!F?¯

.,-.....:+:.:.:j,!’~!’j,i’,i}il .j
T~iiii~ the substratei:.~t~ears to be extremely variable, fluctuating greatly between stations and
~;~Nonth to mon{li~;: with no discernable pattern.

In":~[ii::i~OC levels were lowest durin~ the May and October samplin~ periods. The highest
¯ -:.’.:::5.: ::: :.:’:: " ~ ~

occurrences were observed at Accabonac Harbor (June’97), Northwest Creek (July ’97), Great
Peconic Bay (July ’97) and West Neck Harbor (July ’97). The trend observed for the months 
data collection allows us to infer that between October and May, TOC levels in the substrate remain
relatively low (below 5,000 m~kg). For the sampling period of 1997 and 1998, the TOC
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concentrations began to rise in June, considerably in East Hampton and noticeably around Shelter
Island. By July, TOC levels continued to rise specifically within Northwest Creek, Great Peconic
Bay, West Neck Harbor, Cornelius Point and Coecles Harbor. By Auglast and September, most

stations revealed a decreasing trend in TOC’s with minor localized events of increas~::,

Prior to this study, it was anticipated that substrate with high TOCtues.::~!d:~g~nsist primarily of
silts or fine sands that would function to trap and hold orga~!i~tter.:~iiii~!ii~ii:stations with the
highest Toe levels are comprised of substrate made up o~!~::::80 perceli~:!~gi!~!~iiiiN closer look:~:
this relationship reveals that not all stations with high percentages of~avel:~ii~:TOC le~e~s.. - .... , : iiiiii,li iii iiii!?i..iiiiii!i,,!,.i.i!iiiii , , j ,
The presence or absence of eel~rass did not correlate ~i~:~T~ levels. Of thd::~iNsi~:where
eelgrass is present. TOC lev.els ranged from 3,277 to s,0’ i ii i i ell below and abov:e:the average.
Stations with similar TOC levels and substrate corn ositio~ii~!~!~ oft eelgrass oooulationsP ................,..::iii ................i~i:.~..:..~,...P.::P_ _ _ ¯

¯ -.::::::: ====================================================

On average, the total organic carbon in the substrate falis below ~ii~311~ent criteria established
by the LISS. The result for TOC was 1.25 perce~iiiiiiiii~ii::stations ~i~iiii~!ed this level.
Therefore, it is concluded that substrate TOC::~d~si::::~/~iils~i~i::~ontributleii~o the Habitat Criteria..:.:::::::.:.-. ===============================================..:.;.::.

necessary to support or establish eelgrass p....NulatioN~i~!i~i:~e~Nc Estuary.

Grain Size
.,~:~:~:~,:::ss!iiii!~ .... i::::ii::::::::i~s~z~ .......

The substrates of the P econic Es~"gener~/~i!:consist::~ii~ravel, very coarse, and coarse sands.
Only four of/;he stations are.do~ated~" " ’’"" ---by and little or no fine sand and silts. These
data indicat~iiNat in gener~i}}i~N~iii~tuary isi!~!i~N:"high energy system with swift currents
capable g~i~N~g and ~~N large p~N~cl~ sized substrates. Interestin,ly, this applies to

both the lffo£~;iiwater 6~iiN~N~:.as the smaller harbors.
" "~?i!!iii:[:!:i:!ili!iii!i!~!~iiiiiiiiiiiiiiiii::.:.i,,ii!iiiiii, i!!, i, ili,,i i ,! ,iiii!iiiii, ....................................................’::!!!!i::

!::!i::., :’!~iii~i~!iii!~!!!ii3~i!iiii!i~iiiiii~iiiiiiiii!i::

Eelgrass beds==========================================================================a~!~i~!~N..substrat~ii~t vary from 70 percent gravel to 50 percent coarse sand
with a sub ff::N ii d ::.fom0 iient. Not aU stations with similar grain sizestructure
support:e~i:~rass~’ ~:~:’"’"’’ -popui~Ni~!~i!ii~erefore, based on this preliminary data, we can propose that

eelgr~:may establish in ~u~i~:es with a varied range of particle sizes, mostly of coarse sand and
gra~I:i And, that substr~/£e p~icle size is unlikely to be the limiting factor for establishment,

.::i:i:i:i:ii: i:~:~:i::
perSiStence, and abund~e of eel~rass.

" ""-’" .~:2’.:.:+: :.:.:.:.:.. .:.:.:.:.:.-
:::::::::::::::::::::: .:::::::...-

:::::::::::::::::::::::: . :~i~::iii?=========================::::.: :.-.-

~ i: :!::i"ii! i~!~i::ii:: :7.3 Hydrodynamic Trends

:... :.:.:.: .,:.:,:.:.:...:+::+:.:.:.: :... :... :.:

The:i~i~Ni~tl:al regime consisting of two flood tides and two ebb tides over a twenty-four hour
period was clearly defined in the data reviewed for Meetinghouse Creek, West Neck Creek,
Hallocks Bay, and Cornelius Point

Not as clearly defined as the stations above, a general ebb/flood current pattern e.,dsts with minor to
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moderate pulsing suspected as wind-derived for Flanders Bay, Great Peconic Bay, West Neck
Harbor, Three-Mile Harbor, Accabonac Harbor, Northwest Creek, Northwest Harbor, Napeague
Harbor, and Lake Montauk.

.:!i!i::i!::... ......... .................

A turbidity sensor was added to the 3D-ACM flow meter in May 1998. Stationsi:~nitored prior to
that date include Three-Mile Harbor, Hallocks Bay, and Northwest Cree~iiiiliNh~fore, no turbidity

:::::::::::::::::::::::::::::::::::::::::::

data was collected at these stations. :;:::iiii:~i::~ .....:~i~:,~i~::~::~i..i~::~i~i~i~i~::~::~::~’:~::~::~:;:~::~:~ ....
¯ .-...-...-...... :.:::::::’

Turbidity trends fall between noticeable increases during:~li:day and.:.@eie’ke~ili~e~::from :.::~i!iiiiiY
increased recreational water use and noticeable increase~i~e to moo~ events. ~:‘::~!ii~!~i~i!iii~i~i~!~i~!i!~!~i~;iiiiiiii!i~i~?::,~ ....

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Areas with clearly defined turbidity increases resulting ffd~i.NN~d weekend recreational water
use include Flanders Bay, Meetinghouse Creek, West Ne~!:,~!i~d .............................. Lake Montauk. Areas with
clearly defined turbidity spikes as neap or spring tide co~tion~s::i~i~hed include Cornelius
Point, Coecles Harbor, Accabonac Harbor and Napea~e Harbor~i~::i;i~:~i~J!~!ii~!~ii~i~i~iiiiii::i~:.

7.4 Wind Trends .... ~i::i;!~:i!i i i!~ii::::~ .... j~ii::i~ ....
.... ;i::i::ii::i::ii ...... : ...................... -:::: ................................

In genera the average wind speed for t h:.~!i~ntire st~ pe?N!~!~51 meters/second. The
maximum occurred in 1964 at 3.04 m eNs/secoa~:Yand the ~um wind velocity occurred during
1989 at 1.79 meters/second¯ The .a~N:~e vectdf~:’for the @re study period was 210.31° and was
very consistent from year to year~ii!~Mng fr0~i~01.18t:d~n~ 1989 to 223.77° in 1976.

. .-... ...-...-.-.. ================================================================

The wind v~br during 19:~ii!ii~allv di~!}!~g~!i~i~i}i~tiaer years (151.13°). Only four months 

wind ve4~i~~, JUi~iilN~i!:~gnd Se~ii~:~-er)were recorded for 1971 with all being

"~"~i~i!iiii~,!ii~,i~iiiiiiiiiii~ii~,i~,ii!~,ii::::~, .... ~:%iiiiiiiiiiiiii!iiiii!iiiiiiiiiii!i’,’~ii~i~::,~ .....’::i!iii~!~!~!~!~2!!~i~iiiiiiiiiii~ii::....:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.

Peak wind velo~!!~!i!~p.:orted t:~ii~::from November through May with the January through
April period~::i:a~~giii~:~!~::tperce~::of all peaks. March had the single greatest concentration of
peak win~i~gelocity .... %::i::i::iiiiil;::i::i::i::i::i::i~::iii::iiiii~ ....

¯ ======================================================
..::iiiiiiii::" :?i:i:~:i:i:i:i:i:i:i:?i:i:i:i:i:i:i:i:i:i::"

:;::::::::-" ==========================================
::::i:i:i::" ::::::::::::::::::::::::::::::::::::¯ :.:.:.:.:.: :.:.:.:,:-: -.:.:.:.:.:.:.:.:.-..:......., +:+:.:. ’.x.:.:-:-:

The::~riod representing ~e ~nlmum wind velocity was from May through December, with most
oc~ng (70 percent),.ff~m June through September. The month of September had the highest
ege~ence of minimum:::wind velocity, events

::’.: :::::::::::::::::::: ..:: ::"

T~i~yp~egls for conducting a wind analysis was that wind velocity may have increased
si)~!~i~:a that the vector may have changed in such a manner that increased turbulence
would elevate the total suspended solids, thus decreasing the amount of light penetration available
for photosynthesis of SAV.

The opposite of what was originally expected occurred. Although the wind vector is extremely
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constant over the 33-year period, the overall wind velocity appears to have decreased. When
broken down by decade, wind velocity between the 1960s and 1970s was nearly identical, averaging
2.50 meters/second and 2.47 meters/second, respectively. The most noticeable change occurred
between the 1970s and 1980s, when average wind velocity dropped 0.39 meters/se~nd or 15.8
percent. Wind velocity between the 1980s and 1990s were again nearly i .d..~ptic~i~:~ti::i~.08 and 2.10
meters/second, respectively. It should be noted that data from the 1990~ii@~d of only four

, ::::5. :::::::::::::::::::::::::::::::::::::::
years (1990 to 1993) ...... ~ii!~!~!~: .....................................................¯ ===================================================================================

...::i~iiiiii!iiiii[ii::::"" ::~ii~iii~i!~iii~ii?~i~ii~ilili~i!i~i~iiii!ii::.. ¯ ::ii::::i:!:¯ ::::::::::::::::." . :.:.:.:.:.:.:.:.:.:.;.;.:.:.:.:.:.:.:.:.:.:.:.:.;...
.:i~ili~illi~ii::" . ..::ii~iii~i:::?~iiii3i!iii!iii!iiiiiiiiiiiiiiii~iiiiiiiiii:i.. . :::iiiii::"

This observation was collaborated (W’dson & Bettrami) ~!o correlat.e :ii ete N!N,::data
blooms of brown tide (Aureococcus anophagefferens) :::~:..ars wit~i~:w wind v~I~ii!~%e
spring created favorable growth conditions for the brow~::~i~j::::~ .... ’:~:’::!i~iiii~i~i~i~i~iiiii~i~i~iiiiiY ....

Although some researchers at the time hypothesized that b~iiiiii~ii~as responsible for the decline
of eelgrass during the 1980s (e.g., Cosper, et al., 1987~:~i~enniS~i~iii~iii~!ii~iiii.t.~:.989), by blocking light

.... ::::::::::::::::::::::::::::::::::::::::::::::::: ....
penetration, no definitive conclusion has been dra~.~i~i~i~i~:~::-~:, %iliiiiiiiiililiiiiii!i!iiiii!iiiii!i!i!i!i!~’

A further review of the historical data by Cas~!i!~i~!~!~lig..96) all~is::"us to conclude that 
multitude of factors are more likely to expta~:the dedi~i~il~i~::single event.

7.5 Eelgrass TransplantatiOn Progr~m :_::::::::::::~,

 ,,iii ii!iiiiiiii : .........¯ ::i:i:i:i::" ..::::::’.:-
::ii .::;:.i:.::!:::.!:: ’::~:!:’::.......... -’-’.’-’..’- :::::::::..

The Napeague Harbor Harvest ~ii~ranspl~ion,Pro~ provides valuable information for
future progr~ within the es}_u@il~ The i~~~::of a Program for sod harvest and sod
transplantat~iias oppose~d:j~:..~iii~ing unit~iiii~!!i~bstrate has proven to be a more successful
techniqtt~iii~iii~ii::geogrd~!ii}~!iiii}~::i:.A, dditio~:~:::working within a stressed bed as opposed to areas
completei~::::~ii~lgrass ~~i?$erestablishment not only in the "gap" areas, but in the
harvested are~ii~:~i~ew gap:~ii~!~

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... %::!::!iii!::!::i::i::iii::iii::i::i!i::i::!~i~::
..... ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... ======================================

One of the~mo~~iii~bservat~ons made during the Monitoring Program is the natural re-
coloniza~d~n that occu~i~ii~he harvested areas that left small gaps between adjacent healthy
beds~s~:~al burial of the~i~:~e!~i by natural environmental events, appears to be fundamental for
re-~nization. Of the ~as:~:inonitored, all holes created by harvesting re-colonized with healthy
P!~ by mid to late su~er. ......
::::::::::::::::::::::: :.i!::::i!?

~!N~g~:outer edge;ii~ds within the stressed eelgrass beds appears to have an overall better success
r~ii~ii!~l~tN~:i~er bed sods within the stressed bed. This inference is supported by the die off
~iii~e~:!::condition of the northwest planting units in plots 3 and 5 by late September 1998. This

. ..... ....

technique should be further monitored and implemented at different harbors within the estuary’.

Lastly, the technique used to mark the site and each of the plots to be monitored had much greater
success than the technique employed in 1997 whereby stakes and buoys were used. The cement
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blocks and PVC pipes are much more easily recognized, and when measured with a GPS in the field
are quite easily navigated. Conversely, stakes with buoys can easily be removed by vandalists
and/or strong current conditions.

:.i!i!i::.............
.::iiiii~!ii~i~i:

, ::::::::::*:.’8.0 CONCLUSIONS ::ii::~ ...............+:.:.:.: ......

Water quality data collected specifically for this study was t~ed, esp~NN[~i~t.,:::!ight ex--tinction
measurements for the areas supporting thick beds of eetgras~iiii:Y~he areasi~i~~g, the densest :~::iiii’~

beds, averaged 0.3 m"~ Kd, 3.1 #~ chlorophyll-a, 0.01~::~:i3IY, 0.0~i!~N~:~i!ii~iiNmme~i~b
of 7.1 m~. Except for chlorophyll-a; the observed par~ters thr~:hout the:~i~i!iii~n
average, lower than the estuary averages recommended ~e!:~eria Requirem~iii~::!~e
Chesapeake Bay and the Lbng Island Sound. ::::::::::::::::::::::-::::::::::::::::::::::::::::::::::::: ....

; ii!ii’,iiiiiii iii ....
~ ...... .::iiiiiiii::" ’:.’:.!iiiiiiii!iii!i!i!~i~ili~i~!::ii!iiiili::i::ii::...

The 97/98 water data collected m conjunction wath thig~::study::N~g~i!~m~ared to water quahty
data analyzed by SCDHS (1998) for SAV habitat criteria. In ge~i!iii~a~uality conditions are
suitable for re-establishment of eelmass at a two.-~e~ii~ only in~:::~ii~:em portion of the
estuary. The data for 1994-1996 is quite co~ii~iiNliNi~’ata colle~i~g for 1997 and 1998 and
there are no monumental variations betwe~!-~ater y~~!iiiiii~i~iiiiiiiiiii!~i::~::,=~!ii~iII::::::

S j ....... ’ ii ,iiiii’,iiiiiii’;i’,i’,i ,iiiii’,i’ i’,i’,i’,i;;i
...ii!i?~i::"

As described in Section 3.0, sand ac~i~n and se~ur....., are o~::oi~:s::ffom...:.:.:., aerial photography. In
general, sand accretion occurs on t~i~’~tem ~ions of 1~ masses such as peninsulas and islands.
Scour occurs mostly on the weste@ii~:ortion:~i~hese s~iiand masses. EEA, Inc. evaluated the
mapping produced by Cashi~ii~iates (l~!i~N..h.’~ii~iearly indicates that the thickest eelgrass
beds occut::~!iNe eastern ~i~f the es~iii~iii~n the eastern portions of these same land

masses. :~Ni!i~e.:, has C:o~e~ii!:.~ur field ~s~ations during the Eelgrass Transplant Monitoring
Program,::~ii~!ii~h~pecte~::i~~ce that periodic burial may facilitate re-colonization of
eelgrass to th:eiii~i~!ipjctur~~i~:i~ancls and probable burial along the eastern sections of
these estuarine l~i~s~!~. This ~e should be investigated further, as the original scope of
work for t~::ii~iiii~ Nili;.i~g:..o..vide :?’dr further investigation and analysis of this concept.

...... J ...... , iiiiiiiiiiiiiiii Niiiiiiii iiiii; :
Additi?Sfially, substrate ...........~:"~:~*~:~:~:~:~:: ;:~Ti~ii:l:~iifffu’ly low within the estuary. Grain size analysis correlates with

,..-i:.i::i::~::ii:: ¯ ....

pre~pus studies conduc~g:::: ~ihin the estuary and grain size trends already established.
.. ---" :i:i!i??:

::::::::::::::::::::::: ..... iii:~i~"
T iii ydrodynamicalthough rated as baseline, indicates typical tidal and wind-influenced
::::::::::::::::::::::::::::::::: ..:-:.::.:-:.:
o~rrences for ~:~s’mary within the main bays, peripheral bays and tidal creeks. The larger bays
s~:!~t:~i~dence of wind forces predominating with many diurnal pulses. The peripheral
ba~s:i~~iii~[dal creeks, depending on size and location, fall between wind-driven and tidally
influenced. Most of the small tidal creeks indicate predictable ebb/flood cycles over a 24-hour
period.

As there are many variables considered when determining the overall health of a system where
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eelgrass re-establishment is a primary goal, most variables measured fall within the recommended
criteria established for other major estuaries along the east coast. As observed from reviewing
many years of data, the Peconic Estuary is a very dynamic system and shows variation and pulsing
from year to year.

:.::/i!i!i!!i:~.:
:i:i.. . ii!:i!" :"

:+:::::::,. . .:::::::::-"

As observed in the catastrophic events of the 1930’s when wasting dise~p~:ed nearly 90% of
the eelgrass beds along the eastern coastline of the United St~s, nearl~iii~i~ili~..S..passed before
modest recovery was observed. Between 35 and 40 years~i~ef"the initiai~i~ii~i~lgrass had ~/:~i~:

reached thick densities and had become a nuisance to boa~irs. The P.e~c::~~i~y, in radii: be
in a state of recovery now, and we may not see the desir~i~.results.:b~i~:~atural .......................... re~z~ti~::~,:~i~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ....
antic pated for another 25 to 30 years. Recovery may beii~6!onged due to the penoi~i.::gecurrences
of brown tide which dismpt.s the balance of the ecosyste~ili:ili!i~:.~!!~ued observations a~d
measurements of water and sediment quality will provide::~v~!~iii~ata over the next several

..... ~::~i::iiiiiiii’:i!iiiiiiiiiiiiiiiii!ii}iiiiiiii::i~:~ ....

within
through both a literature review and by spe~ii~ii~i~g-term iN~’~lents and baymen during
the samplin~ program. EEA, Inc. discove~e~ii~s~i~at at ~e~ff~ii~s~,::sfi~ as Cornelius Point and
mapeaglae Harbor, the near shore shalloNii~ater zo~e::"of le~iii~:~:~ii~!ne-meter was historically

-.-.-.-.. ::::::::::::::::::::::::::::: -.

dominated by eelgrass. Presently, tl~ii~eas areiii~:ominate~::~:5~"C, fragile and Grassilaria sp.
 :, iiiiii!iiiiiiiiii!iiiii::::: :,,,ii’,iiiiii" :: iiiiiil

In other areas such as Northwest:~i~:ek and N~eague H~bor where dredgin~ of inlets has
reconfi~red the entrance and::.al~ed the infl::~ii~of..-::~rl historical eetgrass beds have disappeared.

.... ~iiiiiii::iiii)ii::iiiiiii::)i;ilgiii::i::i::i~s ....
:%i::}i!::ii!::i::?:i::ii;::i::iii::iii::i::iiii;::::~ .... ...............

Zonation~::i~iii~:...~iiiii~:: a less:e~:ii~:.~i}i~ture dredging programs should be investigated further. By
studying the zo~il;i~Nfls in t~i!i~iii!~low water environment, productivity and functionality of
dominant algal s~i~!~!~Uld be p~ed. These data should be compared with the historical
productiv~::ii~:~:~i~i~Ef eel~a:ss where enough information already exists.

9.0 S~i~COMMEN~NS

.... ii~iliiiiiiiiii!ii!i 9.1 Propose#!::Eelgrass Habitat Criteria for the Peconic Estuary
.,,.................., ...-.-.....

¯EE~!!!~nC., in conjunction with SCDHS has established baseline conditions within the Peconic
E~d~te~:and sediment quality. This study was not an ex.haustive collection program and
did n6~ene~ate enough data to conduct sound statistical and regression analyses. The information
provided should be considered carefully and should not be used as a sole source for overall
management decisions within the estuary Based on the studies conducted to date, we recommend
the following Eelgrass Habitat Criteria for the Peconic Estuary. (Table 5) expressed as mean
summer water quality values. These values are expected to optimize conditions and guide
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researchers and regulators in identifying potentially successful eelgrass restoration areas within the
Peconic Estuary. In the next section (9.2), we also recommend additional studies to be considered
in the near future.

.......:

Table 5 Proposed Eelgrass Habitat Requirements Within the PeceNc Es@

Parameter Peconic Estuary Chesapeake .... i~:: IilI~ISS %!~iiiiiiiii}iiiiiiiii}ii!iiiiii!iiiiiil} i~LISS
2:Z:::

(proposed) (2-meter :::::::::::::: :: ::::: :: ::: . = i :: !!i!i’::i:i:i~:::i::::i :: i i i i::i::! i::!::i~vi s e d) .i~!?
restoration) :iiiiiiii: .,S~iiii::~’ ~ii~ii iiiiiiiiiii iii~i!i!~:i!::::~i~:~::~ii~::!::::i~iiii~il;:~iiii~’

Kd (m") O. 75 +/- 0. 05 < 0.8 iii!!:iii:i:!!:iii..:i:~i:i:!.I.f.~i::~ ........ :~:~i~iiiiiiiiiiiiiii;iiili~iiiii::;;:..,.:.:.:.:.:.
¯ :: ::;: ;::; .;: ::: ::: ; ::;::: ::::::.

DIN (mg/l) O. 02 <0.15 :?:::: ::::::::::::::::::::::: .... < 0.15
¯ -::::::::::’i =========================================== :!::.

DIP (mg/l)

Chlorophyll -a

TSS (rag/l)

Substrate TOC

0. 02 <0.02

<5.5

<30

<3%

..i::-. ::::::::::::: ::::::::::"
.::!i!ili::i::!i!!:.. .::~iiiiiiiiiiiiiiiiii~.: ii!iiiiii :

......:,.....................................
* Additiq~i!~i~a requir~ii!ii!i}~ili!iiiiiili!iiiiiii!iiiiii!:::::: :::::::iii!ii~i::iiiiiiii::i::ii::ii~!~:~::

9.2 %i~iiii~..s.:.e. d Addii!~i~itudies
.... %iiii’,ii!i!i!i!i!iiiiiii’,i!iiiii’,ii’, ::,,,, ....

EEA, Inc has.J, de~;!ii~erous ~ii~ps and additional studies that would provide invaluable
insight int~ii~ffe::co~!~i~avor eelgrass establishment and persistence within the estuary.

...-,..,..

Those :s~lies are ident
............ ..... i::iiii ............!iiiiiii ::i iii .....-.:.:,:.:.:

1. :.iiiiiii!:~ii!!: Paired harbor/ti~::: creek study where eelgrass exists m harbor and is missing from tidal
.i i: i~i:i!ii! :::::::::

.iiii:.:::::ii!ii!iiiii creek, i.e. Northwest Harbor/Northwest Creek; Coecles Harbor/outside of inlet..:::::::::"

:::ii!iiiiiiiiiiiiiiiiii~:. monitoring o~teria parameters;
21!iii:~iiiiiii~i~iiii!iiiii!i:~ontinueff:::~ter quality collections for established eelgrass stations;

.~:~.i~;:!~i~i~i~:~:~i~i~;~.~.~?:i~i~i:~i~?~i~..
3.:-:i!i::i:iiii!iiii::!iiiiiiiiii~d~o~ TSS and early am chlorophyll - a sampling;
4. ::~:~::~!:!::-!iii~ili~onal substrate T OC sampling;

5

Intensive

continued hydrodynamic measurements at key locations within the estuary such as those
listed fro the paired harbor/creek study in item 1;
Laboratory modeling of burial dynamics for seed bank restoration vs sod restoration under

- 47 -



PECONIC ESTUARY EELGRASS ttABITAT CRITERIA

various manipulated hydrodynamic conditions;
7. New transplantations within existing stressed beds incorporating and possibly modifying

established techniques from this study (Hog Creek, Bullhead Bay, Napeague Harbor);
8. Continued monitoring of 1998 transplant at Napeamae Harbor; :s~i:::::.!i)~
9. Continued evaluation of historical freshwater input vs. present da.~:freshw~e’r input to the

Peconic Estuary system; ::~:~:~:~:~:~:: ~:::~:~ ....: :::: :::::::::::::: ::::....:.::::::::
..:::: .:.i!i:/!~iii!iiiiiiiii~i?ii~ili!iii!!!i?

10. Intensive sampling/monitofin#restoration program a~!iNgllhead::i;B~i~i~Ni;only eelgrass bed
known west of Shelter Island; :~:~:~:~:~:~:~:~ ...... ::::::::::::::::::::::::::::::::::::::::::::::: .............,:::::::::::: :.:.:+

....H...., .-.-=. .’..’.’.’.’. ................̄ .=.."

11. Comparative study of Hog Creek vs. Lake Mont@- study o~i~te~i!i~ters, l~ii~’se
and nitrogen cycling in these areas; ~i}iiiil}iiiil}i:~ .......~iii!iiii~ ........~::::i::?!i::i::iiiiiiiiiii!i::iiiiiii’:i::iii::i!:.ii::iiii:ii!i!i!ili~ ....

12. If/when results from studies become available fo~a~:~:South Bay, comp~iiii~[~i~ii~or both
::i!ii::i::i::!iii~iiiii!i~::!i~::!i~i~::~::~ii::~:: ....

13. Regression analysis "once statistical data sets e~st:f~!~!’:!~!i~!~a p~amete~. Concentrate on
relations~p between nitrogen and ch~orophy~-~ii’,~:weii~ii~!iNiiNO::sa,,s.¯ .............y..... .............

14. ~onitor summer season, bottom bed water t.e~eratures ~i’~’,~iiiN~re eelgrass e~sts in
the two-meter zone, macroalgae domina~ili~i~iii~e..r..meter Z~i!i:~r::::~;~eas where eelgrass
historically occurred; .... ~-iiiilili::.:::~ ..............iliiiiiiiii~i;!iiiii::iii::iiiii!i!i::iii::;i::::~ .........ii::::~:: ....

15. Sedimentary transport and burial ~::sis to d..~~i~itei~:~ii~and shifting within the
estuary and its association with th~i~:success.:.~:"failu:reli~:~ii~eIec:ted eelgrass locations

.... ~iii~::~iiiii! !i~;:~:: S .... ~ iii::~::~::~:::
These are important consideration~ii~-.~ ~!~ture ~S~lies withi~i!~the estuary and if designed well, should

.+::.::.. .:.:.:.:..

all reveal important information f~i~ture ~gemem:::a~vities. They should provide relative and
essential information to reac.h!!~a ..... ~ctical an~ili~:~ess~:-::~pproach for the re-establishment of
eelgrass wi~::~the estu~i~!i!Uiiiiii!i~iiiiii:~!::iiiiiiiiii:. ii~i~iii~i~iii~iii~i~i~!iiiiiiiii~i~i~i~i~i~i~i~i~i~::~ ....

.... ,,:~iiiiiiiiiiii,~i,,i,,i,,iiiii,,i,,i~,iiiiii::~ .... %ii,i~i~!,i,iii,i~!,i,i,lii,i,!,!,i,lili!ii,li~ .... %::!i!’~!’,!i!’gi:y ......
::~::::i::iii::iii:,iiiiiii::iii::i::i::iiiii::iii::i::i::i::i’:i~ .... ::~::::iiiiiiiiiiiiiiiiiiiiiililiiiiiiiiiiiiiiiii::::~ ........... %iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii::::,, .... -%~i~ii~i

i~ii,~~
.... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... ii::i~::~::

. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ’::!:!:!:i:!:!:!:i:!:i:? ??"’

:iii!!ii;iiiiil ii:~i:~ ~,:
.......... !!::::::::.:::

5::52:5

::::::::::::::::::::::: .~i!!i!:
:::::::::::::::::::::: ....... ::~i=
+:.:,,.:.:,:.:,:.:+ .:::::.:::--

:::!:i:i:i:~:~:i:i:~:i:~:i:?. . .::~:~:i
::::::::::::::::::::::::::::::: ..... :::::.:.:"
:::::::::::::::::::::::::::::::::: .::’: :...
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