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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 Program evaluated water and sediment quality data to characteriz
the estuary where eelgrass (Zostera marina) density is highest Jowest:
non-existent based on previous studies of eelgrass distrib
Also analyzed, were general hydrodynamic trends at selec
the estuary. The collected data were then compared to
Sound Study (LISS) and the Chesapeake Bay Study (C

onditions within
|, stressed, and

While not a primary study goal, eslgrass test plots were
harvesting and transplanting eelgrass to determine the 6
geographic area.

ut the estuary by the SCDHS since 1976.
this project was conducted one time per month at each
st, and September, 1997 and May 1998. All collections

station for the*
and analyses cg

th'and light extinction coefficient. Water samples collected for
total suspended solids, chlorophyll-a, dissolved inorganic phosphorous
olved inorganic nitrogen (NOX and NH,).

grab sarnplér. 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 seyeral logations to get a
general picture of hydrodynamic conditions existing where e
transitional, stressed and lush. Vector, velocity and temper:

recorded for the following locations: :

(132), Northwest Creek (131), Cornelius Point (144), C
and Great Peconic Bay (130).

hree-Mile Harbor and
or and therefore, are

arithmetic means were

iSed to generate tables and

s report. The data were

for eelgrass (Zostera marina). For this
} November and the summer season is

organized by station and by seasor
study the growing season is assumy

. Excel 97 was used to generate graphs for

vector and velocity for analysis.

sarding TOC. Grain size has been graphically represented in pie
illustrate percentage of particle size distribution at the various

projec harvest and transplantation of eelgrass was conducted in Napeague Harbor for
both 1 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 determine 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 the 1ght
transplant locations to determine the general health of the plants using a r&
poor or excellent. Additional observations regarding die back, wildlife
growth were also noted. Each monitoring event included anunderwats
measurement of water temperature.

There has never been any follow-up monitoring conduc
location by CCE. The conditions of those transplants w.
unknown. It is presumed that due to the conditions in
observations made at Cedar Beach Point, that the likelih

measurements for the areas supporting thick b
beds, averaged 0.3 m™ Kd, 3.1 pg/l chlorophyj

dy were compared to water quality
. In general, water quality conditions are

thls 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.

-
-3 -
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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-drivegiand tidally

modest recovery was observed. Between 35 an
reached thick densities and had become a nuisg

anticipated for another 25 to 30 years.
recurrences of brown tide which disrz

. discovered that at certain areas, such as Cornelius Point
allow water zone of less than one-meter was historically

‘quality. This study was not an exhaustive collection program and
conduct sound statistical and regression analyses. The

d be considered carefully and should not be used as a sole source for
sions within the estuary. Based on the studies conducted to date, we

d 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 | Chesapeake LISS
(proposed) (2-meter
restoration)
Kd (m*) 0.75 +/- 0.05 <0.8
DIN (mg/) 0.02 <0.15
DIP (mg/N) 0.02 <0.03
Chlorophyll-a | 5.5 +%-0.5 <10 <55
(ug/)
TSS (mg/) *None at this <15 <30
time
Substrate TOC | * None at this <3%
time

* Additional data required

able to coordinate wet-weather sampling events in a timely
bilize boat crews and staff from both groups to collect

analytical portior of this study.
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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 I
Health Services.

EEA, Inc. would like to thank the following Agency’s and s
kind services during the duration of this study. Without t
have been possible. :

United States Environmental
Protection Agency (USEPA)
Suffolk County Department

of Health Services (SCDHS)

East Hampton Town ‘
Natural Resources Department (EHENRD)

Larry Penny
Barnaby Friedman
amela Schell
“Chris Smith

Sandy Dumais
Emerson Hasbrouck
Chris Pickerell

Allan Connell

Carl Linde

Dr. Frederick Short

Dr. Charles Yarish

Mr. Sandy Weilly Echeverria
Dr. Jerry Churchill

1 University
1dy Objectives

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).

geographic area.

1.2 Geographic Description

comprised of a series of connected bays and tidal creeks;
head of the estuary at Flanders Bay, the western most .portlon of

Approximately 128,000 acres drain to
private agencies and organizations (dr

v;fitbin the Estuary. In the 1930's an epidemic of
almost completely wiped out the eelgrass on the Atlantic
ca. According to Burdick, et. al. (1993), the actual cause of the

otor boat propellers, and it washed up large wrack lines along bathing beaches.
vere Brown Tide Years 1985 and 1986, eelgrass beds disappeared at alarming rates
due to der151ty of brown tide ( (dureococcus anophagefferens) cells which inhibited light
penetration necessary for photosvnthesis.
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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 (1991) tr

finent of the
species as follows: Common. Stems freely branched, to 2.5 m Ivs to 1

strong veins and
adix 2-8 cm,

lacking retinacula. The beak 1-2mm; seed strongly ribbe
2n=12. Shallow water in sheltered bays and coves, usu
the Atlantic coast from Greenland to Florida (Z. Stenop

Botanists place Zostera marina in the monocotyledon f
produces roots, stems, flowers and seeds. The monoeci
under water by the aid of water currents. The growth stag
sexual reproduction (Setchell, 1929). According
and sexual reproduction are confined chiefly to
from 10 degrees Celsius to 20 degrees Celsi
of 10 - 15 degrees Celsius, while reprodu

ge of 15-20 degrees
h occurs during the months

of March through May, and sexual
Dependent on local meteorology,
winter months.

leaves'and older portions of the rhizomes. Fruiting stems
), the influence of temperature upon vegetative growth
y important for the geographic distribution of Zostera

grow above low tide is limited by the type of sea bottom and by the
ing out. The maximum depth to which eelgrass may grow depends

row above the low tide line for all stations included in this study. Typical
grass within the Peconic Estuary ranges from coarse sand-gravel to coarse
medium sand where coarse sand-gravel 1s the predominant substrate. Eelgrass grows well in
estuaries where the salinity falls as low as 26 parts per thousand (ppt). Small variations in salinity
concentrations do not have an appreciable effect on eelgrass.

-
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Tutin (1942) states that epiphytic diatoms, other small algae and hydroids, reduce the light
availability 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.

Generally, healthy eelgrass rhizomes are thick with short internodes, cr
freely. In a mature plant, each section produces leaves and a terminal b
flowering stem and leafy branches in the following year. Th I
inflorescence (flower) dies, while the dead rhizome persist;
The branches show similar behavior to the rhizomes. T
the nodes and are bunched. They serve to anchor the rh
can survive burial during storm events. :

2.2 Chesapeake Bay Study

The description of this study has been adopted from
Report. The primary objective of the CBS is to ¢
quality parameters necessary to support contigiie

5'focused on establishing
peake Bay and its tributaries.

Two-Meter
Restoration
Critical Light Attenuation | Critical
Life Coefficient (m™) Life
Period Period
Polyhaline | <1.5 <15 <15 <0.13 | <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.

2.3  Long Island Sound Study

August and October 1993 for seagrass beds. Three sit
Bay; and (3) Clinton Harbor, for monthly sampling du 3
Parameters measured include temperature, salinity, secch

analysis include total and organic suspended load, No,, \
chlorophy]l dissolved and particulate orgamc mtroqen

Bé HABITAT REQUIREMENT
(2 meter restoration)

<0.3

<15.0

<10.0

<0.15

<0.03
N/A

ngvth_g bed (Okubo and Slater, 1989).

-10 -
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3.0 SITE SELECTION AND DESCRIPTION

EEA, Inc. in cooperation SCDHS, EHTNRD, and CCE chose 14 fixed sampling locations
(Figure 1) within the estuary. These locations were chosen in part, based upon histg#i
bed density, surrounding land use, as well as information provided in th
Cashin Associates. Site reconnaissance and aerial photography at 1:1,2
characterize the stations listed below:

were used to

3.1  Flanders Bay (Station 170)

Flanders Bay was chosen for four primary reasons; (1) k
population; (2) lack of eelgrass beds; (3) relatively low sai
farm nutrient loading into the estuary.

The mouth of the Peconic River empties into Flande
(Southampton). Flanders Bay is approximately 2
and to the north of the Peconic River, bounded:

ast to west on average. The eastern boundary
e western boundary supports a significant area

sand: and some mud (SCED, YéSS).

s Creek has a
approximately six docks.

ively low land use supporting low density residential housing and

A Spltv:z_afS_ii%mons Point is situated at the eastern-most portion of Flanders Bay. A review of recent
aerial photography (1996) indicate that a scour area exists on the western portion of the spit, and
deposition on the eastern portion.

211 -
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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 eelgrass populations further to the east within the estuary.

is situated in the

Creek Pond, Squire Pond, Shinnecock Canal, Cold Sp
Sea Harbor Complex, and Wooley Pond.

Shinnecock Canal. Surrounding land use is ve
the west of Sebonac Neck, there exists a relati

A review of the aerial photographs indicate that the shoreline is an area of accretion with shoals and
bars extending approximately from 197-meters at the northeastern edge to 328-meters at the
southeastern edge of the shoreline. A spit exists at the southerly portion of the island radiating to

-12 -
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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)

Creek. The area analyzed for this study is located at the
This is a very shallow area with a mean water depth of apg
30 ppt (Cashin, 1996). This area supports a patchy cov
lacks eelgrass entirely (Cashin, 1996).

Aerial photographs
wide. Cedar Beach has

Surroundinq land use supports a relatively high ds

t Neck Harbor to the south. A long peninsula
r called Shell Beach where mooring is available. The
located immediately south of the southeastern shoreline

sampling stati
of West Neck

prmcxpa.llv sand and includes some mud. All of the spoil is used for beach nourishment (SCPD,
1985).

-13 -
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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.  According to the Cashin study (1996), average depth within thé:harbor is
approximately 2.6-meters. Sahmty within the harbor fluctuate between 3 1"' and 32 ppt. Visibility

presently located within Coecles Harbor

The southern portion of Coecles Harbor is bordered by
New York State Conservation Area. Congdons and Fo
entering the harbor. The northwestern shoreline of the
north, a long peninsula runs in a southeasterly direction.
Ram Island. There is low density residential housing on

moderately dense eelgrass beds are located
“The salinity range in this area fluctuates between
igher than in harbor) and water depth from 1.9-3.2-meters.

Hall :ks Bay is surrounded predominantly by farmland (70%) and natural vegetation (28 %) north
tQ King Street along the south west portion of the bay, a few structures and docks
exis al photographs (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 -
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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

(Sargassum filipendula). Eelgrass beds are presently located approximately 20-meters from the
shoreline.

of the established eelgrass beds. Surrounding land use
Gardiners Bay Country Club is located to the west of
photographs, the area immediately north of the point ap
shoreline immediately south of the point is an area of sc
movement radiates from the northwestern portion of th

an area of deposi
1 photographs indicate that sand

3.9 Majors Harbor (Station 143)

Majors Harbor is located at the southweste
is approxxmately 83.2 acres in size. The mt'i

jpmack PA serve on Shelter Island and
ports eelgrass beds with signs
oint just north of the harbor.

f East Hampton. The inlet opens to Gardiners Bay to
e west and Maidstone Town Park to the east This area

 indicate that immediately adjacent to the cut channel at the mouth exists a large
“According to Suffolk County Department of Public Works (SCDPW) records,
dredging began 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 Lane.

-15 -
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3.11 Napeague Harbor (Station 134)

Napeague Harbor is located in the Town of East Hampton between Napeague State Park (west)
and Heather Hills State Park (east). The railroad tracks run east/west immediately t¢:the south of
the harbor. Napeague Harbor is approximately 1,086 acres in size. Althgugh mostly surrounded by

parkland, a small section along the northwest portion of the harbor sup w density residential
housing. ‘

eastern shoreline. Although patchy from clam rakers, t
reported high salinity of 33 ppt, shallow depth of appro

Napeague Harbor provides anchorage and has
western inlet).

s used for beach nourishment. Immediately to the
d Station and Montauk Yacht Club located on Star Island.

heastern portion of the Lake near the Airport. This area
% C. fragile at a depth of 2.6-meters. This area is known
& related to the moderate density of the eelgrass, and mixed bed

Island Wlthm and/or surrounding the harbor. C. Gerard Town Park 1s 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).

-16 -
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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 sidegief the inlet.
This is evident on the aerial photographs (1996) where thick sand plumegigxist og'both sides of the
inlet. There are two boat launching ramps; one on Shipyard Lane and anding Lane.
Anchorage is present within the harbor. : '

3.14 Northwest Creek (Station 131)

Northwest Creek is located within the Town of East H.
adjacent to Northwest Harbor which drains into Gardin
(approximately 2.3 kilometers) and narrow (an average
approximately 140 acres. The inlet connecting Northwest Cre
narrow (less than 33-meters across). Although Northwest Creek
beds, none are present today.

The vast majority of the shoreline i
saltmarsh cordgrass. Beyond the marsh
bordered by New York State Environ;
Park. The western shoreline is bo

deepest areas at
consists of sil
mostly megh

onitoring was conducted by SCDHS as in-kind services for this pl’OjeCt Water
quallty 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.

-17 -
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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 phosphorgiis
(orthophosphate) and dissolved inorganic nitrogen (NOX and NH,).

4.2  Sediment Quality Monitoring

During each water quality run conducted by SCDHS, E
Sediment collections were conducted from the boat util
grab sampler. Often, multiple grabs were composited t
Observations of biotic and abiotic material were recorded
(Appendix A). These observations included the presen

crustacea, sediment size and color. Additionally, weathér
recorded.

Sediment was collected for total organic carbg
collections were conducted one time during the Proj
distribution data for each sampling locatig

analysis. Grain size

) general grain size
hemtech, Inc. for analysis
EA Inc. from Chemtech are

existing where eelgrass beds are non-existing,
city and temperature of near-bed conditions were

34), Accabonac Harbor (133), Three-Mile Harbor (132),

Equipment

The 3D-ACM flow meter offers the ability to interface optional sensors such as temperature and

- 18-
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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 it
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. Flsing the
acoustic transmission of sound from one transducer to another, the 3D-ACM can.¢alculate water
flow along each of the four acoustical paths. The computaion, is based ustic phase shift
of the sound, which occurs due to the advance of sound traveling in the irection as the water

a fixed (no gimbals) three-axis magnetometer along wit
instrument orientation relative to the earth’s magnetic

For this study, recordings were generally made with an “c
interval) of 15 seconds, an “interval time” (time stored)
time) every 15 minutes. Detailed Specifications are loc

Confining the sensing volume all
without errors from surface

Laboratory 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

- 19 -
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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.

5.0 ANALYSIS

Analysis of the synthesized and graphically represented d
sediment quality and hydrodynamics. Arithmetic means ¥
quality data associated with this study. Sediment data
the laboratory regarding TOC. Grain size has been gra
in Figure 2 to illustrate percentage of particle size distri
Vector, velocity, temperature and turbidity (where appli
Appendix D to illustrate cyclic ongoing events within t

5.1 Water Quality

The water quality analysis is intended to P '>V1de prel
on the estabhshment of Eelgrass Habita

and SAV (western/central and eastern) follows the
“Peconic Estuary Surface Water Quality” (October

The Peconic Estuary is classified as a polvhaline 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

-20-
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Table 1 Summary of Water Quality Parameters (1997 & 1998)

Location | Temp | DO Salinity | DIN DIP Chl-a TSS
© (mg/l) (ppt) {mg/l) (mg/l) (ug/ (mg/l)

Stations = 112, 122, 13 4, 135, 143, 144
(no eelgrass) = Stations
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Salinitv (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 of the Peconic River.

Salinity measurements from Flanders Bay support this and have been obs 4.0 ppt near the
river’s mouth.

Temperature (C)

e west. There ar
son. Table 2 below, indicates the

Water temperature within the estuary increases from the
differences between geographic locations during any part
arithmetic mean for 1997 and 1998 for all stations evalu

Table 2 Temperature Data
LOCATION SEASON

Western/Central

Western/Central

Eastern

Eastern 21.7

No SAV: 15.5

No SAV

20.0

Thick beds 14.4

inimum values were lowest in the western/central portion and highest in the

n'where Zostera marina beds are thickest. The same trend follows for the growing
season throughout the estuary.

Summer DO for the western/central region averaged 6 5 mg/l, while the eastern region averaged 6 8
mg/l. There were relatively no differences in averaged summer DO levels when areas lacking

-22.
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eelgrass beds (7.0 mg/l) 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 ug/l for Great Peconic Bay and 8.7 ug/l for Flanders Bay, all statioris observed

under this study fall well below this range for optimal water quality againg}, violatii
standard.

Chlorophvll-a (1/1

Chlorophyll-a levels ranged from a maximum of 27.80
of 1.2 pg/l at Station 143 (Majors Harbor). The arithm

bottomed out during the April through May period. CHl rophy. :
throughout the summer before increasing again in D summer and growing

-a concentrations than

Table 3
LOCATION

Chlorophyll-a Data

ARITHMETIC MEAN (ug/1)

Western/Central 4.0

34

2.9

2.8

3.6

3.7

3.1

3.1

ues for both the summer and orowmg seasons than the statlons that support thick

beds of eelgrass.
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Dissolved Inorganic Nitrogen (DIN) (mg/1)

Data provided by SCDHS was synthesized for the computation and determination of arithmetic
means for DIN by combining NOX and NH,". The arithmetic mean for all stat1ons reaardmg DIN is
0.02 mg/l. There are no lateral changes in concentration from east to wes -

are there any differences between the growing season and the summer s

Orthophosphate (DIP) (mg/1

Orthophosphate levels ranged from a maximum of 0.07
low of 0.005 mg/l which occurred at all stations, with th
(Majors Harbor), and 144 (Cornelius Point). In general, &
for all study stations combined over the sampling season
0.065 mg/] at Station 135 (Lake Montauk) during Febrd
indicate that the levels begin to rise in June and peak in. Septembe ;
In January, orthophosphate levels return to thei
changes within the estuary from east to west

Tota] Suspended Solids (TSS) (mg/l)

1 of 135 (Lake ), 143
hate levels avera ed 0.016 mg/l
ption of a single spike of

He data for orthophosphate
s declining by October.
o significant lateral

1998. Data collections were minimal
rall analysis for generating Habitat

nd light attenuation coefficients are simultaneously measured.
maximum depth penetration for marine SAV was calculated using

-24 .
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Table 4 Light Extinction Data

LOCATION SEASON Kd =In(1/1) Kd= L

Z

Western/Central growing season 1.0

Western/Central summer season 1.3

Eastern growing season 0.6

Eastern summer 5eason 0.6

Arithmetic Mean ALL 0.9 0.8
Kd values varied slightly between the Chesapeake Ba ¢pth and Lambert’s Law.
Overall, the western/central portion of the estu s than the eastern

portion. The lower the Kd value, the deeper lig

low of 0.14 ppm at Station 081 (Nassau Point).
r all stations associated with this study combined. Peak
r.intervals, with spikes occurring during January, July,

es reported during April and May, with only a slight increase to
eptember.

es Harbor) to a low of less than 2.0 (mpn/100ml) at Stations 069, 081,
31,130, 132, 133, 134, 135, 143, and 144, in general, with the exceptions of

1, 122, 240 and 170, which had elevated spikes primarily from June through September
Total coliform 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 (mpn/100ml).

The total coliform data averaged for all study stations was 16.0 (mpn/100ml) for 1997 and 25.3
(mpn/100 ml) for 1998,

.25 .
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Urea (mg/l)

Urea levels ranged from a maximum of 0.4380 mg/! at Station 122 (Coecles Harbor) to a low of
0.005 mg/l which occurred at most stations, except for Stations 069, 122, 144, 170.and 240. The
average concentration for urea at all stations was 0.014 mg/] for the sampling yeat 1997. The spike
at Station 122 occurred during July (1997) and during June (1997) at S , although
remaining low urea levels were highest during the summer samplmg period

-

NO, . NO, (NOX) (meg/l)

NOX levels ranged from a maximum of 0.552 mg/l at S
less than 0.005 mg/l which occurred at all stations samp , just below
the maximum, were reported from Station 170 (Flander . : dmonal splkes occumng at
Station 130 (Great Peconic Bay) and Station 069 (East: :
occurred during February of 1997. In general, the
0.012 mg/1 for the entire sampling season. '

Silicate (ma/h)

Silicate levels ranged from a maximur
of 0.028 mg/l at all stations, with th
average silicate levels for all stati,

Tot’at-sO;zamc Carbon (meg/ke)

The results of the substrate TOC analysis ranged from a maximum of 41,975 mg/kg at Station 133
(Accabonac Harbor) to a minimum of 52.6 mg/kg at Station 112 (Hallocks Bay). Peak levels at
Station 133 occurred during June, while average TOC levels for all stations combined occurred

- 26 -
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during July. The single lowest level of 52.6 mg/kg at Station 112 occurred during October (1997).
The anthmetic mean for TOC is higher in the eastern portion of the estuary (10,132.02 mg/kg)
when compared to the western portion (7,673.2 mg/kg). The average TOC levels for all stations
combined was 8,902.61 mg/kg for the entire sampling season.

The presence of eelgrass is not encountered until TOC levels drop bel

that embayments that historically supported eelgrass may hay:
mg/kg.

g/kg. It 1s possible
excess of 1.75

Grain Size

contained mostly gravel
Three stations, 112, 131,
081, and 132 (21 percent)
134) consisted
yfine grain. Overall, the
“material with very few

Of the 14 stations evaluated for grain size, six stations (4
(Figure 2). These included Stations 112, 124, 130, 133,
and 170, were mostly coarse sand to gravel (21 percent}
were comprised mostly of medium to coarse sands

3

The Eastern i -ACM include 112, 121, 132, 131, 133, 134, 135, 143,
and 144. Addi ]
to the Majors
Appendi

from the third quarter moon appearing on the 14® A general ebb/flood current pattern exists within
the harbor with minor pulsing suspected as wind-derived. Average velocity within the Bay 1s 2.3
cm/sec with 2 maximum velocity of 9.55cm/sec during the period of measurement. The average
vector for the harbor is 154 degrees northwest. Turbidity noticeably increased during the weekend

-27-
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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

new moon.

Great Peconic Bav (130)

northwest du
the weekend
low of 0.0

own the Peninsula of Shell Beach. There was a full moon event (Spring

8. This was responsible for spring tide conditions to exist within the harbor
from 998. A general ebb/flood current pattern exists within the harbor with minor
pulsing ted as wind-derived. Average velocity within the harbor is 6.4 cm/sec with a

maximum Velomtv 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.

West Neck Creek

The current meter was deployed at the terminus of Montc
hydrographic survey conducted by EEA show that a cle
mouth of West Creek. The average velocity of the curr
7.4 c/sec. The average direction was 305.5 degrees,
August 3 was considerably-higher and peaked at appro
0.0 FTU by Monday morning.

5.3.2 Eastern

Hallocks Bav (112

dunnq the period of March 27 - 28«
occurred on April 2™ due the 1

slower pulsing events (from high and low peaks) until it deciined to 0.0 FTU.

-29.
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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 perigd-of July 22-24,
1998 due to the appearance of the new moon on the 23%, A Oeneral ebb/fl od cugrent pattern

3.88 cm/sec. for the period of measurement t with a maximu
vector was 304 degrees southeast. Turbidity measuremer
approximately 4 FTU to a high of 16 FTU as the new m

Preserve. The typical
enod The average

remained on average at

approximately 5 FTU with a few spikes ike near 20 FTU over the 24-

hour period of measurement. Given the

wind and tidally derived.

Three-Mile Harbor (132) .

ugust 29 - September 30, 1997. The flow meter
tion of Three-Mile Harbor Road and Discovery Lane. Spring
31-September 2, September 15-17, and again on

uring the periods of September 8th-10th due to the first
9" and again during the period of the 22™ - 24" due to the
‘moon on the 23%, A oeneral ebb/flood current pattern existed

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
existed 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 3™ 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
FTU.

Northwest Creek

The flow meter was deployed at the terminus of Northwest

above mean low water. This
1995" and confirmed by

is reported by the computer program “Tides and Curren
field sampling conducted by EHTNRD.

The current pattern within the creek appear to be:

ek were fairly weak with a
sec. As expected, velocities

quarter moon to a full moon.

Northwest Harbor

-_r was deployed at the terminus of Mile Hill Road,
eneral ebb/flood current pattern existed within the harbor
“derived. The average velocity was 2.3 cm/sec. for the period

locity of 5.1 cm/sec. Turbidity measurements remained fairly

location. A general ebb/flood current pattern existed within the harbor with minor pulsmc7
suspected as wind-derived. The average velocity was 4.4 cmy/sec. for the two periods of
measurement with a maximum velocity of 47 cm/sec reached in 1997. The average vector was 162
degrees northwest. Turbidity measurements averaged 4 4 FTU with a maximum of 25 FTU.

-
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Lake Montauk (135)

The hydrographic survey was conducted August 26 through September 2*¢ | 1998. The flow
meter was deployed from East Lake Drive, south of Montauk Airport and north 0
Pond. A general ebb/flood current pattern existed within the harbor wi
as wind-derived. The average velocity was 3.57 cm/sec. for t
maximum velocity of 17.7 cm/sec. The average vector wa
measurements progressively increased as both neap tide
approached. They steadily rose from less than 5 FTU to
pulsing periods.

5.4  Wind Trend

exposed towers and monitored in:#
and historical assessments of;

arvest was conducted on June 26, 1997 along the eastern shoreline of Napeague
HTNRD 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.

-32.
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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 fnnt baskets, polypropylene trays, and bread trays unnl transp

approximately 3.3 square meters.

Transplantation occurred during the first two hours of th
a diving team. Each diver was aided by an assistant. Pla
corners of the new bed. Fifty planting units were planted
planting units were placed in a southeasterly position.
on center. Eelgrass sods ranged from 10 to 15-cm i
diagonal corners of the test plot area. Smaller sod

d 30-cm on center

6.2 Cutchogue Harbor and Cedar Bea

Southold Bay. These sods were
edar Beach Point near the CCE

This attempt was made in g

Prior to the l {
were held to 1

. Figure 3). This bed was chosen because it was in good health and it had random
pa oughout the bed.

Eight plots were marked for restoration; four within these patchy holes inside the main eelgrass bed
and four immediately adjoining the existing eelgrass bed along the outer edge. These areas were all
marked with 30-cm PVC and buoys held in place by cement blocks

-33 -



9|edS ON juejdsuel] 9 )sonleH = W
dey uoneoo jueldsueld| @ JsonleH 1SONBH = @

:2.nbi
€ = jugidsuel} = v

‘AIM

7

5

3]

> JogieH anbeadepn

M jueldsuels] Buuds /661

2

<

0

Q. JoqJeH anbeod

& Jeldsues | g 1so JogseH anBoyoding
2 sjue|dsue.] jje4 /661
© | e Qtan

00

Juiod ydeeg Jepad
syjue|dsuel] |led /661

dep\ uoijeooT
uonejueidsuel | ¥ 1soAleH sselb|e3




PECONIC ESTUARY EELGRASS HABITAT CRITERIA

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-sguth axis. Each
square would contain 1/2 of the eelgrass harvested from within the bed ai

harvested from the outer edge. The planting units from within the bed
landward side of each square and the leading edge plantin
edge. This was designed so that we could compare whet
transplanting outer edge plants or inner bed plants.

Eelgrass was harvested using a 20-cm coring device to
identified where the coring tool should be placed. An as
substrate while the diver guided the tool so that each sod
substrate. The diver worked his/her hands under the sed
and pull the sod free. Sods were then placed into
transplant location. The same coring tool was uge
Four of the eight sites were completed on M
June 4, 1998.

The harvest locations were staked
of the bare holes.

HTNRD 48 an in-kind service. Monitoring consisted of trying
férmine whether the eelgrass blades looked healthy, whether
razing had occurred or whether the eelgrass was dying or

©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 frame from transplantation to this monitoring event, the water temperature rose above the
20 degree Celsius mark in Napeague Harbor. By the following week, all transplants had died off.

6.4.2 Cedar Beach & Cutchogue Harbor (1997)

CCE monitored the Cedar Beach transplant location for eight months.
transplants remained viable through the winter and spring, b
off. No further monitoring was conducted by CCE.

ugh itially the
all sods had died

There has never been any follow-up monitoring conduct
location by CCE. The conditions of those transplants wi
unknown. It is presumed that due to the conditions in whi
observations made at Cedar Beach Point, that the likelih

6.4.3 Napeague Harbor (1998)

On June 4, 1998, the four transplant location
planting units appeared extremely health
within plot 4. The stressed units appear

ots 1 ,2,5 6 7 and 8 were all rated as

bt Rt B

5ha11y, there were signs of scallop rakes within
Plants within Plot 4 did not appear stressed or

s monitoring event. Plots 5 and 6 appeared to show some
mperature was not recorded.
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7.0  DISCUSSION

7.1  Water Quality

Salinity

The Western/Central portion of the estuary is less saline tk '
average by approximately 3 ppt. The Peconic River em
portion of the estuary creating the lateral salinity gradie

Temperature

Temperature increases only marginally from east to wesf
denved mainly from solar radiation, these waters
estuary basin. The temperature of the estuary i
entering tidal creeks and the ocean water comlt
analysis by Tetra Tech, Inc (1998) a density's
mouth of the Peconic River delivers fresk 1

ry. As the heat content is
. they occupy the
perature of the

S. As seen in the
Flanders Bay where the
more dense salt water.

Dissolved Oxygen

iter temperature and salinity increases where
water tem \ 5: ) ermining oxygen solubility. Less oxygen can
1ssolved oxygen was studied by both SCDHS and
and monitored embayments generally have excellent water
gen characteristically varies diurnally and seasonally as

e ranges of such varations differ, depending upon the
rphology of the estuary, and effects from tides.

quality with
was observed i

Estuary tends to be slightly lower in the western portion of the
astern portion. Tetra Tech, Inc. (1998) reported periods of low DO
ncentrations in Peconic River and Flanders Bay during summer periods.
recum'no phenomenon of summer phytoplankton algal blooms

to occur in espec1ally laroe magmtudes during brown tide years. As the algae in
. settles to the bottom it is deposited as organic matter and decays within the
bottom sedzments 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
Cnitenia value of <10, and the LISS Restoration Criteria value of <5.5. Worst case gummer average
for all stations was 7.05 mg/l. (97/98). ”

Chlorophyll-a

Jamaica Bay, a nutrient rich syste
peaked in March and April, rea
of the spring runoff which fits, primarily NO, (Gilbert, 1995). It should
1n response to the addition of growth limiting

. Long“term trends in chlorophyll-a abundances, provided by

h Services (1977-97), show a decreasing trend in

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 embaymems of the estuary a.nd the six main

are no lateral changes in concentration observed form e
any differences between the growing season and the su
and LISS recommended value of <0.15, the Peconic Estu
recommended criteria.  These low values likely indicate
probably contributed by atmospheric conditions and that rface
are playing a minor role. Nitrogen levels from rainf:

ammonia occur in significant amounts in areas sy
(Hutchinson, 1957).

Orthophosphate (DIP

Orthophosphate levels were uniformiy 16
the highest average orthophosph

of iron, based on rusty-staining observed. No samples were analyzed
. If true, this may, in part, explain the slightly lower levels of
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Total Suspended Solids

Due to the limited available data provided, the analysis for TSS should be considergd:awith caution.

samplmg program should be coupled with a light attenuati
eelgrass growing and summer seasons. This will allow fi
known eelgrass beds are relatively thick, stressed and abser

ironmental factors is
based on the

. In general, the
0.8 for Kd and LISS
~‘range of 0.6 and 0.7 for both

This analysis is intended to provid
for hght attenuation within the es@

onsidered an exhaustive statistical
within the acceptable range for eelgrass

e literature. It should be noted that water quality
ture, and that water quality criteria for the Peconic Estuary
_conditions.

those observed throughout the Peconics. Additionally, the occurrence of elevated levels of
chlorophyll coincided with peaks of TKN. This is expected as organic nitrogen is a primary nutrient
source for photosynthetic plants. As expected, eelgrass is absent from the East River system.

-390 .
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In general, the levels of TKN in the Peconic Estuary were very consistent, ranging from 2 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.

Total Coliform
In general, the levels of coliforms are extremely low thro Bf
spikes and elevated levels are chiefly due to localized imp
Estuary. The high levels of coliforms from Northwest
(1998). The Bureau of Marine Resources Shell Fishen
Northwest Creek. This, in part, was attributed to several’
situated in the water table adjacent to creek waters.

nd farm country before
4 cohform levels 1mmed1ate

from the Peconic River produce
the entire estuary. Overall, it does not
loading of the Peconic Estuary.

Peconic Bay These observations |
localized events that are not obsery

. According to observations made by both EEA, Inc. and Cashin
< eelfrrass beds within Lake Montauk does not appear to be impacted.
eport documents the presence of dense eelgrass beds in the vicinity of

NO., +NO, (No,)

Levels of NOX throughout the Peconic Estuary are extremely low, falling well below the standard

- 40 -
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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 est ylished population
of eelgrass. Additionally, Station 112 (Hallocks Bay) and Station 144 Point) extubit

: 'Conversely, Statlon

1ons} 122, 170, and 240 that are well
ncentrations throuOhout the Peconic

With the exception of a few elevat
within the naturally occurring rangs

h both silicate and chlorophyll-a levels are both
uth of the Peconic River, it does not carry over

the substrate appears to be extremely variable, fluctuating greatly between stations and

, with no discernable pattern.

1 v evels were lowest during the May and October sampling periods. The highest
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 of
data collection allows us to infer that between October and May, TOC levels in the substrate remain
relatively low (below 5,000 mg/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 August and September, most

stations revealed a decreasing trend in TOC’s with minor localized events of increasg:

Prior to this study, it was anticipated that substrate with high TOClu

gonsist primarily of
s11ts or fine sands that would funcnon to trap and hold orgam I

The presence or absence of eelgrass did not correlate wi
eelgrass is present. TOC levels ranged from 3,277 to 8,03;
Stations with similar TOC levels and substrate compositi

On average, the total organic carbon in the substrate fa
by the LISS. The result for TOC was 1.25 perc
Therefore, it is concluded that substrate TOC.

"'ed this level.
the Habitat Criteria

at vary from 70 percent gravel to 50 percent coarse sand
nt. Not all stations with similar grain size structure

irodynamic Trends
regime consisting of two flood tides and two ebb tides over a twenty-four hour

penod 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 exists 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.

d weekend recre tional water
nd Lake Montauk. Areas with
thed include Comelius

Areas with clearly defined turbidity increases resulting
use include Flanders Bay, Mestinghouse Creek, West N
clearly defined turbidity spikes as neap or spring tide cefidition
Point, Coecles Harbor, Accabonac Harbor and Na

7.4 Wind Trends

31 meters/second. The .
um wind velocity occurred during
tire study period was 210.31° and was
ing 1989 to 223.77° in 1976.

In general, the average wind speed for the ntire study pe
maximum occurred in 1964 at 3.04 met

1989 at 1.79 meters/second. The 3
very consistent from year to year,

Other years (151.13°). Only four months of
r) were recorded for 1971 with all being

minimum wind velocity was from May through December, with most
June through September. The month of September had the highest

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/segénd or 15.8
percent. Wind velocity between the 1980s and 1990s were again nearly identical.at 2.08 and 2.10
meters/second, respectively. It should be noted that data from ted of only four
years (1990 to 1993).

This observation was collaborated (Wilson & Beltrami)
blooms of brown tide (Aureococcus anophagefferens).

of a Program for sod harvest and sod
strate has proven to be a more successful

e harvested areas that left small gaps between adjacent healthy
, by natural environmental events, appears to be fundamental for

sods within the stressed eelgrass beds appears to have an overall better success
er bed sods within the stressed bed. This inference is supported by the die off
-condition of the northwest planting units in plots 3 and 5 by late September 1998. This
techmque 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.

8.0 CONCLUSIONS

Water quality data collected specifically for this study was lirii
measurements for the areas supporting thick beds of eel
beds, averaged 0.3 m™ Kd, 3.1 ug/l chlorophyll-a, 0.01
of 7.1 mg/l. Except for chlorophyll-a, the observed par
average, lower than the estuary averages recommended
Chesapeake Bay and the Long Island Sound.

ght extinction

The ‘97/°98 water data collected in conjunction with this'study*
data analyzed by SCDHS (1998) for SAV habitat cn

suitable for re-establishment of eelgrass at a two-gi
estuary. The data for 1994-1996 is quite comparz

ous from aerial photography. In
masses such as peninsulas and islands.

eelgrass to the
these estuarine

although rated as baseline, indicates typical tidal and wind-influenced
ary within the main bays, peripheral bays and tidal creeks. The larger bays

influenced. Most of the small tidal creeks indicate predlctable 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. :

As observed in the catastrophic events of the 1930's when wasting dise
the eelgrass beds along the eastern coastline of the United S
modest recovery was observed. Between 35 and 40 years
reached thick densities and had become a nuisance to boa
in a state of recovery now, and we may not see the desi
anticipated for another 25 to 30 years. Recovery may b
of brown tide which disrupts the balance of the ecosyste
measurements of water and sediment quality will provid
decades.

ed nearly 90% of

ued observations
over the next several

EEA, Inc. also conducted a brief overview of
through both a literature review and by speakis

s within the estuary
esidents and baymen during
as Comnelius Point and

bor where dredging of inlets has
historical eelgrass beds have disappeared.

studying the zon
dominant algal

llow water environment, productivity and functionality of
d. These data should be compared with the historical

, in cqu;;_;’ictlon with SCDHS has established baseline conditions within the Peconic
water and sediment quality. This study was not an exhaustive collection program and

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 Pecogic Es

Parameter Peconic Estuary | Chesapeake
(proposed) (2-meter

restoration)
Kd (m™) 0.75 +/- 0.05 <08
DIN (mg/l) 0.02° <0.15
DIP (mg/) 0.02 <0.03

Chlorophyll -a | 5.5 +~0.5 <10
(ug/)

TSS (mg/l) *None at this <30

Substrate TOC

N/A <3%

~ creek. i.e. Northwest Harbor/Northwest Creek; Coecles Harbor/outside of inlet. Intensive
itori eria parameters;

2 iywater quality collections for established eelgrass stations;

3 onal TSS and early am chlorophyll - a sampling;

4. Additional substrate TOC sampling;

5. continued hydrodynamic measurements at key locations within the estuary such as those
listed fro the paired harbor/creek study in item 1,

6 Laboratory modeling of burial dynamics for seed bank restoration vs. sod restoration under
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10.

11.

12,

14.

15.

various manipulated hydrodynamic conditions;

New transplantations within existing stressed beds incorporating and possibly modifying
established techniques from this study (Hog Creek, Bullhead Bay, Napeague Harbor);
Continued monitoring of 1998 transplant at Napeague Harbor;
Continued evaluation of historical freshwater input vs. present da:
Peconic Estuary system; ) _
Intensive sampling/monitoring/restoration program at Bullhea
known west of Shelter Island;

Comparative study of Hog Creek vs. Lake Mont
and nitrogen cycling in these areas;
If/'when results from studies become available fo
estuaries; : .
Regression analysis once statistical data sets exis na parameters. Concentrate on
relationship between nitrogen and chlorophyl -azas we ‘
Monitor summer season, bottom bed wate
the two-meter zone, macroalgae dominatj
historically occurred;
Sedimentary transport and burial ] and shifting within the
estuary and its association with t ot failt

input to the

nly eelgrass bed

vities. They should provide relative and
proach for the re-establishment of
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