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introduction

Physical and geological processes controlling tidal inlet dynamics
include tidal currents, wave action, wave-generated nearshore currents,
sediment transport and shoaling patterns, and episodic storms. These
processes interact to not only control inlet hydraulics, but also can exert
significant influence over adjacent beach and nearshore areas. The combined
effect of these”processes is additionally complicated due to their variability
on time scales from hours to months.

In addition to processes, which determine inlet dynamics on a relatively
short time scale, other factors such as the long-term rate of sea-level rise,
long-term rate of shoréiine, recession and rate of sediment supply determine
how an inlet-bay system and surrounding beaches will evolve with time.
Therefore, in order to successfully develop a ﬁanagement plan for the Mecox
Inlet-Bay system it is necessary to understand both the effects of processes
operating on a short to intermediate basis (days to months) and the effects of
factors controlling the longer-term (years) trends of shoreline change. It is
particularly important to make a glear distinction between short-term
variability of the beach, inlet and bay and long-term permanent changes. A
single episode of beach erosion or accretion does not imply a permanent channe
or long-term trend. This distinction is particularly important for inlet-
influenced shorelines, which are usually subject to greater variability than
shorelines where no inlets exist. Permanent change to a shoreline can only be
viewed as a long-term average of many short-term fluctuations.

The overall goal of the work completed for the Town of Southampton has
three parts: 1) to provide a basic understanding of hydraulic and sediment

transport processes operating at the Mecox Inlet-Bay system and to assess the



immediate effects of these processes on adjacent beach areas, 2) to determine
whether short-term effects of the inlet on adjacent beaches have led to any
-1ong-term impacts which are resolvable from long-term changes of nearby
shoreline areas, that are not immediately influenced by an inlet, 3) and to
develop a set of guidelines for controlling man-made openings of Mecox Inlet
that will minimize adverse impacts on the adjacent beach areas. Within the
context of these goals the management of Mecox Bay is also considered in terms
of reducing bay water levels and promoting adequate flushing of the bay to

enhance water quality.

Scope of Work

In order to meet the goals outlined above work completed for the Town of
Southampton was completed in three areas. Firstly, a program of field
measurements was designed to determine how the Mecox Inlet-Bdy system
functions on a short to intermediate term basis. This part of the study has
two components. A network of beach profiles extending from the dune face to
the mean low water line was established and monitored for an eight-month
period. The beach profiles were used to determine the magnitude of the
seasonal beach cycle due to the varying frequency of storms between winter and
summer. The second component of the field program consisted of a week-long
process-response study corresponding with a man-made inlet opening at Mecox
Bay (Sept. 10 to 17, 1985). This part of the study, including mq35urements of
inlet hydraulics and beach volume change was designed to determine the
inmediate effects of Mecox Inlet on the adjacent shoreline.

The second area of work includes the use of an analytical and numerical

model of inlet-bay hydraulics. Both models were used to simulate tidal flow

in the inlet and tide-Tevel fluctuations in Mecox Bay under open-inlet
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conditions. The goal of this part of the study is to develop a predictive
tool that could be used to test different inlet configurations for potential
impact on the beach and potential for enhanced flushing of Mecox Bay. The
analytical model was used as a preliminary step to assess overal hydraulic
conditions of Mecox Inlet and to select possible alternative configurations to
be tested with the more comprehensive numerical model. The numerical model
provides much more detail on flow conditions within the inlet and was
therefore coupled with a sediment transport model. The sediment transport
mocdel was used to assess whether Mecox Inlet under several different inlet
configurations would tend to export or import sand from the littoral zone. In
this way the impact of each proposed inlet configuration could be ranked
"according to potential for accelerating beach erosion.

The third phase of the work includes a study of long-term rates of
shoreline changes in Southampton. Shoreline changes that take place over a
number of years cannot be predicted from shorter-term variations measured with
beach profile. The only way to establish such changes is by comparing
shorelines from aerial photographs and maps widely separated in time. In
order for the results to be meaningful, however, the change in shoreline
position must be greafer than measurement errors associated with using
photographs and maps. Despite the difficulty in determining long term
shoreline changes, this part of the study provides important information
regarding the long-term impact of inlets on the beach. In addition there has
been no attempt at a quantitative study of shoreline change in the Southampton
area or other sections of Long Island's south shore since Taney's (1961)

report twenty-five years ago.



Seésonal Beach-thanges

__Seasonal variation of beach in the vicinity of Mecox Inlet was measured
using a.netwérk of thirteen beach profiles (Fig. 1). The network includes
. épproximately 1.5 kms (0.9 miles) of beach centered on the area where the
inlet is frequently cut. The profiles are spaced approximately 100 m (330 ft)
épart‘and extend from thelseaward dune face to the mean 1§w water line. The
iandward position of each beach profile was located with a temporary bench
mark established using rod and transit surveying methods. The elevation of
_each temporary profile bench mark was determined from a permanent Suffolk
County tidé] bench mark in the edge of Dune Road on the east side of the in]ét
(Fig. 1). '

Profiles in the network were surveyed on a monthly basis from March to
November, 1985, thereby including most of the spring and fall months as well
as all the summer months. During September, 1985 most profiles were measured
" two additional times as well as on the usual monthly basis in order to observe
the effects of the opening of Mecox Inlet and Hurricane Gloria. After
emplacement of the benchmarks using rod and transet methods, calibrated
sighting rods were used to survey the profiles. In this method vertical
elevation change'a1ong each profile of the beach is determined by sighting on
the horizon using the top of one rod and reading the elevation change from the
top of a second calibrated rod. The cross-shore distance between each
meaéureﬁent was about 2 m (6 ft). This method is considered to be accurate
within f 1 ¢cm (0.4 inches) in the vertical and 4 cm (1.6 inches) in the
horizontal. In addition to accuracy, the advantage of using this method over
fhe rod and transit method is the speed with which measurements can be

completed. All thirteen profiles could be completed within two hours.
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Analysis of volumetric changes of the beach from data collected at each
profile loction was completed using a computer program. The program
determines the difference in beach area under consecutive profile curves, thus
providing the results in terms of cubic meters of beach per linear meter of
beach (cubic meters per meter of beach).

The results are summarized in Figure 2, which shows volumetric change at
each profile in the network between March and November. Overall, the profiles
show a trend of increasing beach volume thro%gh the spring and summer months
and decreasing beach volume in the fall. At ﬁost profile locations maximum
beach volume occurred during mid to late summer, but two of the profiles, PF-2
and PF-9 (Fig. 1 and 2) showed maximum beach volume in early November. One
profile, PF-6, on the west side of the Tow, inlet area, acquired maximum
volume just after Hurricane Gloria. However, six of the profiles displayed
significant loss of beach volume at the time of the hurricane or during the
inmediate post-storm period. These fluctuations superimposed on the seasonal
trends due to episodic events are typical of ocean-facing shorelines. The
spatial variability along the beach of ajoining profiles is also common,
especially along shorelines that display rhythmic (cycle) topography such as
the south shore of Long Island. It is noteworthy that none of the profiles
shows a loss of beach volume at the time of the two openings of Mecox Inlet -
within the study period (June and September).

In order to smooth out some of the minor fluctuations indicated by the
beach profile data and view the results of the overall data set, volume
changes at all profiles were averaged for each measurement period and plotted
acainst time (Fig. 3). The averaged beach profile data set clearly shows the
seasonal trends of increasing beach volume during the Summer and decreasing

beach volume during the Fall. In the data set smoothed by averaging, only the



HE

- Qv
of -
ot~
o=

N7 For

“¢l-d 03 ot

l-d soLtjodd je ggpl J9qUOAON Pue youey SF

UdaMIDq BN OA yoeaq ui abueyd ALyjuol ‘7 sunbl 4 o

'
h
1
'
)
|
i
i
i
°
(%2 0w W =3) Yoy Ry
\
1

e Taelaag Angre

PHIL SA ONYHD AMNI0A HIYIE AWML SA JOMYHD ANNTI0A M7 e
w8y, (etne) T (29r0) Vet T
X .. ) .... : ..w. [ : e.- , « ”;u: reg : .amu. 5 .q”—u. —....uu. 3 .o.- ; ....-l : v - s .x.... . ..N. ) cm. - :.: : ar o o ”~ ..H; N :..: ! “.s. G 1..- §
o i .
g ow o \ 2
P - & ! ! .
: ol » g o g . i
o 1 o v 3 :
| e £ o E A ; \
*q e e e = =g s G S a ¢ = Sopaes S e e gl 8 ] / ’
i o ] fERERRe o 1 - -
._ 8 A 5o I ) ) or I o n.u A !
Y i \ . o 2 s —— & Lo i
s 759 S o e = U
® 0w .n..” 3 s |
of B 2 1
o o ue
= R Om— & - M.... B i as
- et lo.a..i. e .ﬂ Eic 1Y R ExAh) T g A Sk iona 2 waan AR : = T 0 s
FNIL SA ZINVHD JMOI0A HOYSE JMIL SA JONVHD IWMIOA HIV3H vl SA 3ONVHO IMNTOA HOV3g Wi S ADHVHD AROI0A
(e'00) 3ma (*or) amy (s4on) Iny (r*ns) e
ot i Tt e e B e Vbt e B B B, Wl HE B B S W e W o
o8~ on- “"”
cu - [ o~ e
oi- ol L
- 5 il ToEes: B
g & ."wo. H Cor= W
NM.:. w . oce % MM“ z
ot- & " loz- 5 i
o e ol TR, O G i . pok g — S | ) I U - S
o1 3 oy 3 > . os 3 i
or 3} ol w 2 . '
” 2 ”M w Frh us ”. /x JEaam e *
o 2 e \ v %
o g4 uw R / AR l!\ HH e
[ s e -
ve o ”u
CANN Re; e = o8 SR, | T —_ aal
R R e T e o L0 % 3%40Nd Amdinin e Ve VDN AN s S T AR e

L SA JIONYHD 3WNTIOA HOV3IE JWIL SA JONYHD 3NNT0A Havia INIL SA 3ONVHD 3WNNI0A HOVIE L SA ADHYHD IMONIOA HOY 11

(s#+r) Inu (e4er) 3nu (e4ep) 300 teden) 3rs
ore ooz ot ozs ou oy 9 oot ors o o
. B PR S ONR R e < T S L . L. JIPUE. SRR . UL L L. L. SR S
oe -~ ve- _ | oa—
e ou-= ue-
oL~ ”.A L o¢—
o8- Ly - o8-
ﬁnnn m ve- . ruuu 3
or- w . dig w o
w- oc- = ¢
T we R - az= & =
Lot~ = / S TERRN e ik \
- R P R RN - Ak - P . N« — —
il // \\ » H \ \ R e e g
R e T dd “ N s b J PR o 1
é o 2 o 7 S8
o L | S o 3
ue L ke » 3 ns z
5 " / o
o 0 ow s
s L on i
o e imr e ias «d NG e Sy e a2 S o e e s wor She e R s - . TN e R
- ® e TR ARy Ao i AR i L ap sy e B QB Lo VA e B hte

C-dt VN A niGn

ANIL SA JONYHD 3WNT0A 1i1Dvan BHIL SA JOHVIID 3RNTI0A HOYIR ANIL SA JONVHD JANI0A HOVY3G JFNL SA TOMNYID ARNTIDA DY



.:Tn_s
-d)saLtyoad [[e 104 pue (||-d 03
L0L-d) 33LU] X023} JO 3sam “(g9-4 03

{-d) 29|u] X029} 40 1sed S3a(Ljoud

12 3WN|O0A yoeaq ut abueyd abeasany g dunbL 4

(«%op) ML

0rZ 60C LGt F8L  (HL BIL ZTEL @Al 49 6% 14 0
1 1 I o VTS et | 1 2

O et QQ 1~

\ . . ON -
/ \ \/ —— catL-
s e I8 \ ‘ = . g
/, .\ /f N \\ / \ L] -0l
- ™ / - oz
- OF
~ OF
- 0%
~ 09
- O/
r- Qg
(s]1)

S T T T Te 1

bi=d 93 100~d "SI0 ANUHON

INLL SA 9HD TTOA HOV3IH aav

TAY

oA

(*y2q jo w.‘w A3} ‘cuy

(=4op) FruL

arZ nA0x Lot rol Lal - VA Zrl  Qot L9 Gy |z
1 1 1 1 1 i3 1 1

ok 1

£l—d 9} L —d "STUIOUI ANLHOr]

ANIL SA OHD T10A HOV3E 9AY

(s4op) aruL
0orZ 60Z 6t ¥sl 81 941 Z¥l1 a0l [4s} cr |z

1 1 3 1

= o=
- \ —- o
g 08 AN - - 0L
e [\\ S M. 0z
ac
L

- QL

- Qa6
[e3eR)

(2]

gl <  PUSEDSRE. (RO |8 L .l.—. 001 --

- om'
og--
GL-
a9 -
oS-
ar—
oc~
on-
Gl

b G o) e e G sk o

e 9=d OV l:=d "SINAQUL AWLLHAN

ANIL sA OHD TTOA HOv3i8 2AV

+at

- oy
or

—

—

09
us
- OF
a6
cat

(*'y2a j0 w. w ‘n2) "OHD "MON ‘DAY

DHD 0A DAY

('Y3G jO a1, W 'n3)



2ffects of major events can be seen, Significant loss of beach volume is
indicated by the July and late September data set.

Figure 4 indicates the net volumetric change at all profiles between the
beginning of the study period (March, 1985) and October, 1985. In general,
most profi]es_gnderwent a small net gainfof beach sand with the exception of
profiles 4, 101 and I02. The net loss aﬁ profile 4, located approximately
250 m (820 ft) to the east of the inlet fFig. 1) was very small. Profiles 101
and 102 are located in the immediate viéinity of the inlet and were surveyed
only during the final four months of the! study (July to November, 1985). The
individual plots of each of these profiles (Fig. 2) shows that beach volume
loss in the inlet area was largely due to the effects of Hurricane Gloria in
lzte September rather than opening the Mecox Inlet in early September.
Profile 102, just west of the inlet (Fig. 2) underwent a small volume loss
just before and just after opening of the inlet, but more than regained this
1oss in the period between closing of the inlet and the hurricane (Fig. 3).
Tne largest net gain of beach sand during the study period occurred at profile
6 located just east of the inlet (Fig. Zﬁ. More than half of this gain took
place between the end of September and the middle of October, 1985 (Fig. 3).
Some of this gain can probably be attributed to recovery of the beach after
the storm. Overall, net changes in the profiles over the study period tended
to be smaller than episodic gains or Tosses on a month to month basis. This
pattern is typical of open ocean beaches, which respond rapidly to episodic
storm events but display more gradual changes when considered on a seasonal or

longer term basis.
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Processs-Response Study

In order to determine the hydraulic properties of Mecox Inlet and to
gssess the immediate effects of the inlet on the surrounding beach a week long
observational study was conducted in September, 1285. The study period
cerresponded to the opening of the inlet on September 10 to closing of the
inlet on September 17, The overall goal of the process-response study was to
provide a continuous record of conditions at the inlet. Tharefore, the
observational program was designed to collect data 24 hours a day as long as
the inlet remained open. From a temporary field station established on the
beach measurements of inlet currents, wave parameters and associated longshore
currents and wind p&tterns were measured at 3-hour intervals over the entire
eight day period the inlet was open. The response of the surrounding beach
wes monitered by surveying fourteen closely spaced beach profiles in the
vicinity of the inlet on a daily basis. The configuration of the inlet
channel and associated shoals within the inlet throat were also surveyea on a
daily basis.

Tidal currents in the inlet‘were determined over a measured course along
the throat of the inlet (narrowest and deepest section) using a surface float.
Changes in configuration (depth and width) and orientation of the inlet were
determined using standard surveying methods as well as with tape measures and
calibrated staffs fo provide detail.

In the surfzone, just seaward of the inlet entrance, breaking wave
heights were measured using a hand-held calibrated staff. Wave periods were
determined as the average of eleven waves passing a fixed point in the
surfzone. The angle of breaking waves with res%ect to the beach was estimated
by sighting along the crests of shoaling waves with a hand-held compass,

Longshore currents generated by breaking waves were measured in a similar way



as tidal currents in the inlet. The alongshore mcvement of a float over the
surfzone was timed over a 20-meter distance four times to provide an average
speed of the longshore current. Wind speed and direction was also measured
using a hand-held anemometer.

Fourteen beach profiles surveyed on a daily basis during the process-
response study were spaced approximately 50 m (165 ft) apart and extended for
150 m (500 ft) to the east and west of the inlet (Fig. 2). The survey method
was identical to that used for the seasonal beach profiles, but only the lower
portion of the beach (berm crest to Mean Low Water) was surveyed during the
process-response study in order to allow each daily survey to be completed at

-

low tide.

Results of Process-Response Study

Throughout the Process-Response study from September 10 to September 17,
1985, both weather conditions and surfzone conditions were fairly uniform,.
Winds were generally from northeasterly to southeasterly quadrants during the
week-long study (Fig. 5). During the first day of the study strong northerly
winds (up to 20 mph) dominated the wind pattern (Fig. 5). During the middle
part of the study (days 2 to 5) northerly winds were no greater than 10 mph.
During the last 3 days of the study winds remained at about 5 mph but shifted
to the southeast (Fig. 5).

Breaker heights in the surfzone were less than 1 m (3.28 ft) during the
first half of the study (Day 1 to 4) (Fig. 6). Associated wave periods during
this time varied between 5 seconds and 10 seconds. Maximum breaker height
increased to greater than 1 m in the second half of the study. Wave periods
were also generally longer (7 to 11 seconds) during this time. During the

final day of the study the maximum breaker height increased to nearly 2 m,
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This long period swell (9 seconds) is thought to be largely responsible for
finally closing the inlet by transporting sand onshore that shoaled in the
inTet mouth.

Wave approach to the shoreline during the wgek-long study was
consistantly from the south-southeast. Breaker angles with respect to the
shoreline ranged from 0 to 20° (opening west) but the dominant mode was about
10° (Fig. 6). 1In response to the direction of wave approach long shore
currents driven by breaking waves in the surfzone flowed consistantly
westward. Whereas the direction of longshore flow was consistant, the speed
of the current varied from a minimum of zero to a maximum of 0.9 m/s (2.9
ft/s) (Fig. 6). 'Comparison of longshore current speed with wave parameters
{reight, angle, period) and wind velocity (Fig. 6) indicates no simple
relationship between the strength of longshore curreats and wave or wind
parameters. However, ccmparison of longshore currents with inlet currents
(Fig. 7) indicates the tidal discharge thréugh Mecox Inlet strongly influeaces
the strength of the longshore current. After day 3 the strength of the
longshore current in the vicinity of the inlet mouth fluctuated at tidal
periods (Fig.7), but showed an inverse relationship with the inlet current. In
other words, when inlet currents were high, longshore currents were low. This
pattern continued through the end of the week-long study, but was less
distinct after day 6 (Fig.7). The influence of inlet currents on longshore
currents in the adjacent surf zone was reduced during the last two days of the

3
study due to restricting shoals that developed at the inlet entrance.

In response to draining of Mecox Bay, changing tidal current velocities
in the inlet throat, shifting wind patterns and wave processes in the adjacent
surfzone, the configuration of Mecox Inlet changed significantly. This was

particularly true for the seaward portion of the inlet (Fig. 8). After opening
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Surt zone parameters during the week-long process-response

study including breaker height, breaker period, breaker
angle and longshore current velocity.
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of the inlet on September 10, the inlet throat widened from 10 m (33 ft) to
approximately 15 m (50 ft) within a few hours (Fig. 8). At its smallest
" contriction the inlet channel cross-section increased from about 200 ft° to
approximately 300 ft2, ODuring this initial period, flow through the inlet
channel was continuously in the seaward (ebb) direction at speeds up to 2.75
m/s'(9 ft/s) (Fig. 8). This was due to continuous draining of Mecox Bay under
the hydraulic head resulting from freshwater build-up. Much of the sand
eroded from the channel during this period accumulated just seaward of the
inlet entrance as a small ebb-tidal shoal. Through the remainder of the first
day, the inlet continued to widen to nearly 70 ft and the inlet throat cross-
section increased to about 400 ft? accordingly. Inlet currents did not
reverse to a flood direction but weakened somewhat as the ocean tide level
increased (Fig. 7). In addition to the continued build-up of the nearshore
ebb-tidal deposits, shoal build-up began along the inlet channel inside the
mouth (Fig. 8).

Between the end of day 1 and day 4, the inlet channel continued to widen
and increased its throat cross-section to approximately 500 ft2 (Fig. 8)s
Shoal build-up in the inlet channel continued and caused the inlet channel to
begin a meandering pattern. Under the influence of westward flowing longshore
currents in the surfzone, the outer channel of Mecox Inlet and associated ebb-
tidal shoals became skewed to the west between day 1 and day 4 (Fig. 8). Much
of the sand required for build-up of the inlet channel shoals and outer shoals
was derived from bank erosion as the inlet widened.

At the beginning of day 2 currents in the inlet channel began to reverse
to the flood direction for short periods of time during the rising ocean tide.
However, the duration of flooding was short (2-4 hours) and the strength of

flooding currents was low, ranging from about 0.4 to 0.6 m/s (1.3-2.0 ft/s).
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The ebb dominance of inlet flow was due to the continued draining of Mecox
Bay.

From day 4 to day 6 the inlet widened slightly and the channel cross-
section reached approximately 550 ft2, Shoals within the inlet channel
reached a quasi-stable configuration as the widening of the inlet slowed and
finally ceased (Fig. 8). During this period build-up of the outer shoal also
slowed. The ebb-tidal shoal and associated outer inlet channel maintained a
westward skewed configuration due to continued westward flowing longshore
currents. Tidal currents within the inlet changed from ebb-dominant to flood
dominate during this time (Fig. 7). Further reduction of bay level resulted
in a decrease in maximu _ ebb currents to about 1 m/s (3.3 ft/s) and an
increase in maximum flood currents to about 1.5 m/s (5 ft/s).

In the period from day 6 to day 8 of the process-response study the
overall configuration of the inlet remained the same. The shoals established
earlier in the inlet remained at approximétely the same size ana shape (Fig. 8).
The only modifiéation to the inlet during this period was the build-up of a
flood-tidal shoal just inside the inlet entrance. This shoal was built as a
result of Jandwar&.sand transport by waves and the strengthening flood
currents. Typical flooding and ebbing patterns are shown in figure .
During the ebb, currents at the inlet entrance remaineé in a constricted
channel through the ebb-tidal shoal. During flood, however the broad ebb-
tidal shoal becomes submerged and flooding currents are enhanced by shoaling
wave bores, Maximum flood currents reached 1.8 m/s (6 ft/s) (Fig. 7).

During the eighth day of the study the inlet closed during an afternoon
flooding tide (Fig. 8). The closing process was simply onshore transport

largely due to long period shoaling waves and breakers (Fig. 6). Waves up to

1.9 m (6.2 ft) in height and 9 seconds in period transported sand from the
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ebb-tidal shoal into the throat of the inlet. The elevation of this sand
"plug" at the inlet entrance was at or above the elevation of Mean High Waer.
Therefore, there was no chance of reopening of the inlet during the following
ebbing tide,

Daily measurements of the closely spaced profiles adjacent to Mecox Inlet
indicated the response of the beach to open inlet conditions. In general, the
profiles to the east of the inlet (profiles 13 to I7) showed a net gain in
volume of the lower beach during the week-long study. Conversely, the
profiles to the west of the inlet showed (profiles 18 to 114) a net loss of
beach volume over the same period (Fig. 9). This pattern is also reflected in
the average ghange in beach volume for the areas east and west of the inlet
(Fig. 10). Although most of the profiles to the west of the inlet showed a
slight Toss of beach volume from day to day during the process-response study,
the bulk of the loss occurred between day 6 and day 7. This is particularly
apparent at profiles 1-10, I-12, I-13 and I-14 (Fig. 9). Beach volume joss
during this period was also recorded at three profiles to the east of the
inlet (Fig. 9). Despite the loss of volume on the lower beach during the
September opening of Mecox Inlet, the monthly profiles across the entire beach
(base of dunes to Mean Low Water) measured before and after the eighth day
open inlet conditions did not show and major loss of beach volume (Flg, 2}
The interuption of longshore currents due to artificial opening of Mecox Inlet
is believed to cause only a minor fluctuation in beach volume. This is
especially true compared to the effects of episodic storms on the beach, such

as Hurricane Gloria.

Analytical and Numerical Models

Different configurations of Mecox Inlet in terms of length and cross-
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sectional area can result in varying conditions of flow in the inlet channel
and tidal range in Mecox Bay. In order to assess whether different
configurations of the inlet would have a positive impact on stability of
adjacenf beaches and flushing rates of the bay two types of models were used
as predictive tools. Each model provides predictions of tidal currents within
the inlet channel and tide-levels in the bay, but differ in level of detail.
As a first step in modeling tidal hydraulics of Mecox Inlet-Bay system a
énalytical model was used. Such models employ several simplifying
assumptions, but provide an exact solution (analytical solution) to the
equations that describe the hydrodynamics of inlet-bay systems. In the second
part of the model study a numerical model was used to proyide greater detail
concerning tidal flow patterns in the inlet. Numerical made]s closely
epproximate the solution of hydrodynamic equations and account for the
configuration of inlet-bay systems in a more realistic way. In addition,

numerical &ode1s can be coupled with sediment transport models in order to

sredict patterns of sediment transport within inlet channels.

Analytical Model

The results of the analytical model have been presented in an early
interim report to the Town of Southampton and therefore will only be
summarized here within the analytical scheme two inlet Tengths (1900 ft and
2600 ft) and four different inlet channel cross-sectional areas (600, 700,
900, 1120 ft) were modeled. 1In addition, for each combinatgon of inlet length
and cross-section, two frictional coefficients were assumed (0.236 and 0.112).

Results of the analytical model are summarized in Table 1. The mode]l
credicts that the ratio of bay tidal range to the ocean tidal amplitude is

small. The largest predicted bay tidal range (0.3 Tt) would occur when the

inlet channel is short, channel cross-section is large and frictional

13



6.4 x 107 Ft2

Table 1

Ap = Surface Area of Bay
8, * 1.7 £t Ocean tide amplitude
H, = R = (4_/162)}/2
L. = 1900 £z, 2600 ft Length of inlet
A, = 600, 700, 960, 1120 fc2 Cross-sectional area of inle:
£, = 0.236; £5 = 0.112
Model 1 Model 2 Model 3 Model 4
f= 0.2393 f = 0.112 f =0.236 E = 012
Lc = 2600°'r¢t ' 8 2600 Lc = 1900 Lc = 1900
%
As
Amplitude Ratio (ay/ag,)
600 0.050 0.071 0.058 0.083
700 0.060 0.086 0.070 J.100
960 0.089 0.127 0.103 0.148
1120 0.108 0.154 0.125 0.178
Maximum Velocity (Vmax) (f/s) 1.5 f=/s  45.7 cm/s
600 1.26 1.81 1.47 2..11
700 L .31 1.88 1453 2.9
960 1.41 2,03 1.65 2535
1120 1.47 2.10 Ly 2.44
Phase Lag ( ) (Degrees) e.g. 85° = 2 hours 56 min
600 87.65 86.61 87.10 85.84
700 87.06 85l 86.42 84,86
960 85.45 83.46 84.52 82.16
1120 84.39 81.95 33,2 80.41
Max difference = 7°

= 14 min



coefficient is small. Conversely, the smallest predicted bay range (0.1 ft)
would occur when the inlet channel is long, channel cross-section is small and
frictional coefficient is large. A similar relationship is predicted for
tidal current velocities within the inlet channel. The highest predicted
velocity (2.44 ft/sec) would occur in the shorter inlet channel of greater
cross-section and smaller frictional coefficient. The lowest currents (1.26
ft/sec) would occur in the longer channel of small cross-section and greater
friction. Under all combinations of inlet length, channel cross-section and
frictional characteristics the phase lag (difference in time of high water)
between the ocean and bay tide is large (about 3 hours).

For a given channel length, frictional characteristics and bay area, the
optimum channel cross-sectional area can be predicted in terms of maintaining
maximum tidal current velocities and bay flushing. These predictions can be
presented in the form of stability curves showing the variation of inlet
current velocity compared to inlet cross-sectional area. Figure 11 shows
inlet characteristics for a bay having the area of Mecox Bay (6.4 x 107 ft2)
assuming two inlet channel lengths (2600 ft and 1900 ft) and two values of
inlet friction (0.238 and 0.112). These stability diagrams show that given
the present inlet configuration, Mecox Bay will always fall on the portion of
the stability curve to the left of maximum inlet current speed and channel
cross-sectional area. This means that the maximum possible tidal prism (water
volume) is not being admitted to the bay and that the inlet could be much
larger (3000 to 5000 ft2 vs 600 to 1000 ft? at present). According to the
results of the ana1yticgi model widening and deepening the present man-made
inlet would increase inlet current velocities and tidal flushing of the bay up

to a certain point (the peak of the curve in Fig. 11).

14



The Numerical Model

The numerical model was used to provide more comprehensive predictions of
hydraulics and tide induced sediment transport at Mecox Inlet. The specific
numerical model used in this study has been tested at a variety of inlets and
nas resulted in good predictions of inlet current velocities and bay water
levels. The numerical model is based on a cross-sectionally averaged, one-
dimensional momentum equation derived from the complete equation of motion by

Harris and Bodine (1977).

The Grid System

In order to run the numerical model for predictions at Mecox Inlet it was
necessary to construct a grid system which describes the geometry of the
inlet. Then, a forcing mechanism to drive the model must be specified either
as a sinusoidal ocean tide curve or an actual time series of ocean tide
levels. In the application to Mecox Inlet possible cases of inlet
configuration were represented by two basic grid systems. One is a winding
inlet (Plan I) and the other is a more-or-less straight inlet (Plan 1I). The
grid system of Plan I has four cells, one on the seaward side of the inlet
mouth, two cells describing the inlet channel and one cell describing the
bayside inlet entrance. Because of simpler configuration of the straight
inlet only three grid cells were required. Depths along the inlet channel! and
at the bayside entrance of the inlet were obtained from field surveys when the
inlet was open in June and September of 1985. Bathymetry at the seaward end
of the inlet was obtained from nautical charts and an offshoré survey

conducted in March of 1985.

15
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Forcing the Model

The numerical model was forced by an assumed time series of ocean tide
levels according to a sinusoidal tidal curve of constant amplitude. The
amplitude was assumed to be 1.4 feet according to the National Ocean Survey's

1985 Tide Tables.

Other Input Parameters to the Model

In addition to inlet configuraticn and forcing frictional coefficients
(for each grid cell) and the variation -of bay area with tide level are
required to operate the model. The water area of Mecox Bay at Mean Sea Level
(MSL) was estimated to be 4.4 X 107 ft2 from the Nautical Chart. In the
present application, the model was programmed to assume linear variation of
bay area with tide-level change. Values of Manning's n, a frictional
coefficient required by the model was assumed to be a function of water depth

below MSL in each grid cell.

Sediment Transport Predictions

In order to relate the tidal current field predicted by the numerical
model to the prediction of sediment transport, the boundary shear stress
(fr%ctional effects), appropriate sediment transport egquations and
characteristics of the sediments in the study area are required. The boundary
shear stress in the grid cells can be directly determined from the numerical
model. Previous studies have shown that Engeland and Hansen's (1967) equation
for total load sediment transport (both bed load and suspended 1oad) is most
appropriate for prédicting sand transport at Hecox Inlet.

Instantaneous sediment transport rates were calculated from the Engeland
and Hansen equation using velocity and shear stress predicted from the

-

numerical model at 5-minute intervals. Net transport rates over two spring-
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neap cycles (29 days) were computed hy averaging instantaneous sediment

transport.

Results of Tidal and Sediment Transport Predictions

The numerical and sediment transport models were run for various
configurations of Mecox Inlet to assess the effects on inlet currents, bay
water level and sand transport patterns. Inlet configurations included the
present inlet cross-sectional area (600 ftz) for both a winding inlet (Plan I)
and a straight inlet (Plan II). Then an inlet having a cross-sectional
channel area of 1000 ft2 was modeled for both the winding configuration (Plan
I11) aqd the straight configuration (Plan 1V). Plan V and VI consisted of a
4000 fté inlet cross-section for the winding and straight configurations
respectively. Finally plan VII and Plan VIII consisted of an inlet 10,500

ft2 in cross-section for ‘the winding and straight configurations.

Results for the Present Situation (Inlet Cross-Section 600 ft2)

Figure 12 illustrates the results of predictions for the present inlet
cross-section of 600 ft2. Bay water level at high tide is predicted to be
0.58 feet and 0.68 feet above MSL for the winding and straight configurations
réspectively. This is between 40 and 50% of the ocean water level at high
tide. At low tide the bay water level remains at about MSL for both
configurations, which is substantially higher than the ocean water level of
1.4 feet below MSL. This means that the bay does not drain completely to the
level of the ocean tide under present conditions. Therefore the bay tidal
range is only between 20 and 30% of the ocean tidal range when HMecox Inlet is

opened to its usual cross-section.
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Maximum vertically averaged tidal currents in Mecox Inlet are predicted
to be slightly greater than 3 ft/s for both plans, ebbing currents reaching
slightly higher speeds than flooding currents (Figure 12). This compares with
maximum surface currents of 5 ft/s measured in the inlet during the process-
response study in September, 1985. The tidal prism (tidal water volume
exchange) for Plan I (winding inlet) is 2.6 x 107 ft3 compared with 3.4 x 107
ft3 for Plan II (straight inlet). This indicates that tidal flushing is 35%
more efficient for the straight inlet configuration.

Results from the sediment transport model indicate that there will be
convergence of net sediment transport (shoaling) at the bayward and seaward
end of the Plan I winding inlet (Fig. 13). For Plan II, the straight inlet
erosion will take place at the center of the inlet, whereas shoaling is

expected at the seaward end (Fig. 13).

Results for Plans III and IV - Inlet Cross-Section 1000 ft2

As the inlet cross-sectional is increased to 1000 ftz, tidal flow through
the inlet is more efficient resulting in a higher high tide (0.8 to 0.9 ft
above MSL) and a lower low tide (-0.4 to -0.5 ft below MSL) for Plan III and
Plan IV (Fig.14). Accordingly the tidal range of the bay would increase to
between 40 and 50% of the ocean tidal range (Fig. 14). The tidal prism of
Mecox Bay under these conditions would be between 5.4 and 6.4 x 107 ft3, Thus
tidal flushing would be up to 2 times more effective compared to present
conditions. Maximum tidal currents would be 3.4 ft/s for Plan III (Fig. 15)
and 3.8 ft/s for Plan IV (Fig. 15). For plan IIl (winding inlet) sediment
transport predictions suggest shoaling at the seaward end of the inlet and
little or no shoaling among the center and bayward side of the inlet (Fig.

16). For Plan IV (straight inlet) sediment transport predictions indicate
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area of 600 ft2 (present conditions).
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shoaling at the seaward end of the inlet and either erosion or lack of

shoaling along the inlet channel and bayward side (Fig. 16).

Results for Plans V and VI - Inlet Cross-Section 4000 ft2

The large inlet cross-sectional area of Plan V and Plan VI would allow a
significant increase in the bay tide according to predictions from the
numerical model. Bay water levels at high tide would be approximately 1.45 ft
above MSL for both the winding and straight inlets or slightly greater than
the ocean high tide (Fig. 14). At low tide the bay level would be
approximately equal to the ocean level or about -1.40 below MSL.

Under Plans V and VI maximum tidal ‘current velocities are predicted to be
about 2 ft/s or substantially lower than predicted currents for the present
situation (Fig. 15). This is due to the greater inlet channel cross-section. The ti«
prism predicted for both Plans V and Plan VI is about 12.5 x 107 ft2. This
would result in tidal flushing of Mecox Béy that is up to five times more
effective than for the present situation (Table 1).

Sediment transport predictions for Plan V and Plan VI indicates net
sediment transport in a bayward direction within the inlet channel (Pigs 17).
Net transport patterns indicate a convergence of transport or slowing of
transport on the bayside of the inlet. Therefore, unlike previous plans
considered, an inlet with a 4000 ft2 cross-section would be subject to

shoaling on its bayward side,

Results for Plans YII and VIII - Inlet Cross-Section 10,500 ft2

An inlet connecting Mecox Bay to the ocean having a cross-section of gver
1000 ft2 would result in virtually unrestricted tidal exchange between bay and

ocean. Bay water levels would be the same as ocean water levels and would be
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completely in phase with ocean tides without delays relative to high and 1ow
tide in the ocean (Fig. 14, Table 2).

Although the cross-sectional area (10,500 ftZ) has been increased more
than 2.5 times over Plans V and VI, the flushing ability of Mecox Inlet would
remain the same as in the previous case. This is due to a marked decrease of
maximum current velocity to less than 1 ft/s in an inlet having such a large
channel cross-section and a relatively small bay behind it {Figs 1B)s In
this case net sediment transport by tidal currents is predicted to be
negligible because of the nearly symmetrical tidal wave and weak currents

{Fig. 18, Table 3).

Summary

Seasonal changes in the beach areas adjacent to Mecox Inlet indicate the
usual cycle of iqcreased beach volume during late spring and summer months and
decreased beach to]ume during late fall and winter months. This cycle is
attributable to the greater frequency of storms (either locally or at ses) in
the winter months, which results in higher energy conditions that cut back the
beach. Although the eight-month profile data set showed that the beach is
subject to significant fluctuations in volume, even on a month to month basis,
-none of these larger changes corresponded to the two open inlet periods (in
June and September) incorporated within the study neriod. If the opening of
Mecox Inlet in June and September of 1985 had any affect on the adjacent beach
areas, such effects were apparently small enough or of short eno:;h duration
to te masked by changes caused by other factors. These factors include local

_ wave climate, semidiurnal and spring-neap tidal cycles, wind patterns and

storms.
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Table 2 Summarv of results from the numerical model
for the !lecox Inlet
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The results of the process-response study conducted when Mecox Inlet was
open in September, 1985 documented the short-term effects of the inlet in the
beach. It is clear that the beach areas within 200 m of the inlet are
sensitive to inlet processes. The lower part of the downdrift beach (west of
the inlet in this case) suffered an unmistakable loss of beach volume as a
result of reduced westwave drift of sand. Conversely, the interruption of
Tongshore drifting of sand by the inlet resulted in a net gain of beach volume
on the updrift side of the inlet (east in-this case). This pattern of beach
volume change ishthought to be due to strong wave-current interaction and
shoal building at the mouth of the inlet, Strong tidal currents associated
with thg inlet mouth clearly resulted in reduced longshore current speeds,
thus re;ucing longshore drifting of sand. Although much of the sand supply
from shoaling at the inlet mouth is from erosion of the inlet channel after
the initial cut, some of the sand supply for shoaling is due to trapping from
longshore currents as they are interrupted by inlet-related tidal currents.
This process of sand trapping by the inlet is partly responsible for obseryed
beach volume changes during open inlet conditions.

Despite the documented effects of Mecox Inlet on the adjacent beach,
these changes are considered very local. None of the Tong beach profiles that
wére used to assess volumetric changes of the beach within 500 m (1650 ft) on
either side of the inlet registered any significant change at the time of the
inlet opening in September 1985. The direct impact of inlet opening on the
sand budget seems to be very small and confined to the immediate vicinity of
the inlet compared with the effects of episodic storms in particular. The

—

effects of storms on this area are likely to be greater than direct impact of
D %0

inlet hydraulics at Mecox Inlet. Storms not only cause loss of beach volume

by offshore sand transport, but by overwashing the Tow-lying barrier beach
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diréct]y seaward of Mecox Bay. Overwashing of the eastern portion of this
area ddring hurricaﬁeﬁ?ﬁnﬁa is a good example of this. The mai; source of
sand shoa]ing in the seaward side of Mecox Bay is probably dueAtbhrather than
due to tidal currents associated with the inlet.

Results of both the analytical model and numerical model of Mecox Inlet

show that Mecox Bay would support somewhat larger inlet (larger channel cross-

section) than is usually present after man-made opening of the inlet. From

the initial cut on September 10 of a channel about 200 ft2 in cross-section,
Mecox Inlet eventually increased in size to about 600 ft2 in cross-section
through erosion of its cwn channel. Predictions from the analytical model
indicated for a Bay the size of Mecox Bay and an ocean tidal range of 3.4 ft
that the optimum inlet channel cross-section would be on the order of 2000 to
3000 ft2 in which tidal currents would attain a maximum speed of 2 to 3 ft/s.
Therefore, inlet channels of smaller cross-section wou]d‘tend to undergo scour
and increase in cross-section. Results of the numerical model are in general
agreement with both observed conditions and predictions from the analytical
model. Predictions from the numerical model in which the inlet cross-section
was varied between 600 ft2 and 10,500 ft2 showed that maximum tidal current
velocities would occur when the inlet cross-sectional area is between 1000 and
4000 ftz. Predictions of net sediment transport ratgs from the numerical
model indicated that significant shoaling would only occur at the seaward end
of Mecox Inlet. For inlet cross-sections of 4000 ft2 or less at inlet Cross-
sections greater than 400 ft2 current velocities would not be high enough to
maintain the inlet channel which would have a tendency to decrease its cross-
section by shoaling. Sediment transport predictions for the present
conditions were in good agreement with observations, indicating that sediment

supply for shoaling at the inlet entrance is partly from scouring of the inlet
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channel as it widens after the initial cut.

' In addition to allowing an assessment of the effects of Mecox Inlet on
adjacent beach areas the results of observations and predictions allow an
assessment of tidal flushing of Mecox Bay. A compilation of inlet opening
records for the past 13 years shows that Mecox Inlet is on the average opened
approximately 5 times each yea}. 0f that number an average of 4 openings are
man-made and one is natural (Fig. 19). Based on our record of water level in
Mecox Bay over the past eight months artificial opening is completed when the
bay level rises by 40 to 50 cm (16 to 20 inches) above the reduced bay level
just after an open inlet period. Shortly after the inlet is open salinity.in
Mecox Bay increases to near oceanic salinity or about 32°/... After a period
of increasing bay level from fresh water influx, bay salinities decrease to
about 20°/... Based on an average rate bay level rise of 1 cm (0.4 inch) per
.month, the average rate of freshwater influx to Mecox Bay i$ approximatley 17
ft3/s.

The flushing time of Mecox Bay (or the time reguired to replace all the

freshwater in the bay at a rate equal t; freshwater influx) can be completed

ﬁsing the relatively simple tidal prism method.

. ¥
t =T

In this equation t is the flushing time, V is the low tide volume of the bay,
P is the tidal prism(intertidalvolume) and T is the tidal period (12.42
hours). Using this relationship the computed flushing time for Mecox Bay
under present conditions (small inlet channel cross-section) is approximately
2.5 days. At the end of this period t4e salinity of Mecox Bay should reach
near-oceanic values because of the relatively small freshwater discharge into

the bay (7.6 x 10° ft3 per tidal period) compared with the tidal prism (3 x
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}07 ft3). Increasing the cross-sectional area of Mecox Inlet to 1000 ft3
would increase the tidal prism to approximately 6 x 107 ft3 according to
predictions from the numerical model. This would result in a decrease of
flushing time to approximately 1.2 days. Likewise, increasing the inlet
cross-section to 4000 ft3 or, 10,500 ft2 would further reduce the flushing
fime to 0.5 days or one tidal cycles. These simple calculations indicate that
increasing the inlet cross-section could reduce the flushing time of Mecox Bay
by as much as five times. The flushing time under present conditions is
relatively short, however, (2.5 days) and flushing of the bay occurs wé]]

within the one togtwo-week period during which the inlet is commonly open.

Recommendations

Results of&studying the Mecox Inlet-Bay system indicate that artificially
cutting a sma1122n1et channel across the beach several times per year yields
no significant or lasting impact on beach stability as a direct result of
inlet hydraulics. Thusﬁyit is recommended that cutting of the iniet should be
continued as long as the initial cut is no larger than 200 to 400 ftl in
cross-section. The initial cut will naturally increase to a dimeasion of no
greater than 600-1000 ft2 and have no Tasting effect on the surrounding beach.
However, because the outer inlet channel has a tendency to curve and migrate
westward, it is suggested that the initial cut continue to be placed on the
east side of the low beach area in front of Mecox Bay. This will minimize and
direct impact on developed areas just to the west of Mecox Bay (the area now

bulkheaded) .
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s It has been concluded that severe cut-back of the beach in the vicinity
of Mecox Inlet occurs episodically largely as a result of storms which cause
overwashing and occasional natural opening of the inlet. An example of this
is the large washover that occurred at Mecox Inlet during Hurrican Gloria and
associated beach erosion. After episodic storms the beach generally recovers
within a few weeks. This process is expeéted to continue, especially since
the beach area immediately surrounding the location of Mecox Inlet has no
natural dune. An artificially build dune now extends part way across the
inlet area and probably prevented overwahing along this section during
hurricane Gloria. Extending this duen all the way across the inlet area in
the time interval bé%ween inlet cuts would prevent overwashing of sand into
the bay during minor storms. However, this procedure would be somewhat costly
and add to the cost of cutting the inlet. Also, such an artificial dune would
not survive a major storm and would provide an additional source of sand for
overwashing when it does occur. In addition, the sand supply for building the

dune should not come from the beach in front of it. This would also add to

the cost.

Results of the study also show that flushing time for Mecox Bay is fairly
short, even for a small inlet cut. Therefore increasing the inlet size would
not significantly enhance flushing of Mecox Bay, which is already completed in
less than one week. However, since salinities in Mecox Bay are quickly
reduced after inlet closure due to continuous freshwater influx, more
frequent artificial opening of Mecox Inlet could be used to maintain salinity
at a higher level in the bay. Results of the study indicate that more
frequent opening of the inlet would not increase the risk of erosion to

surrounding beaches if the inlet size is small. It is also possible that more

frequent opening of the inlet at relatively lower water levels in Mecox Bay
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would actually help minimize short-term erosion on the adjacent beach that

does occur. The strong ebbing currents that transport sand out of the inlet
and scour the inlet channel just after opening are a function of elevated
water levels in the bay. If the inlet was opened more frequently when bay
level has increased only half its usual 40 to 50.cm rise between inlet cuts,
ebbing currents after the cut would not be as strong and post-cut scouring of

the inlet would not be as great. Under these conditions, the inlet would

probably not increase in size as much and close after a shorter period of

time. In addition seaward building of ebb-tidal shoals and interference with
longshore currents would be reduced. The overall result of weakened inlet
processes would be to minimize impact onﬁthe surrounding beach.
In itemized form our recommendations are as follows:
1. Maintain the inlet cross-sectional area at 600-1000 ft2
2. Reduce impact of short-term beach erosion on developed areas by using
easterly route through beach
3. Increase flusing of Mecox Bay by increasing the frequency of inlet
cutting
4. Reduce the impact of overwashing by establishing a temporary
artificial dune across the inlet area.

5. Reduce the impact of storms by closing Mecox Inlet if it opens

naturally during a storm and has a large cross-sectional area.
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EXECUTIVE SUMMARY

Mecox Bay is an enclosed shallow water inland bay located on the south fork of
Long Island, New York. It lies adjacent to the Atlantic Ocean and contains an inlet that
is opened periodically during the year by the Town of Southampton, which allows the
bay to exchange water with the Atlantic Ocean. The inlet is opened to maintain salinity
levels that are ideal for shellfish (>10 ppt) and to control water levels within the bay. The
aim of this study was to identify the physical, chemical, and biological effects of opening
the Mecox Bay inlet. Five set stations were sampled once a week from 17 January
through 13 December 2002. Three stations were located within Mecox Bay, one in the
Atlantic Ocean (outside the nearby Shinnecock Inlet) and one in the brackish portion of
Mill Creek, which is the largest freshwater tributary flowing into the bay. Results
indicated that the opening of the Mecox Bay inlet most directly affected depth and
salinity of the bay. Seasonal temperature changes played a direct and indirect role in
altering Mecox Bay nutrient concentrations, as did the significant input from tributaries
and groundwater. Coliform bacteria densities increase with the closing of the inlet and
data from this study indicate that the shellfishing season (closed 15 Apr — 15 Dec) and
areas of the bay closed to shellfishing (tributaries, eastern shore) as determined by the
NYDEC are appropriate. The presence of high nutrient concentrations promotes
phytoplankton growth (high chlorophyll), which results in healthy shellfish populations
within Mecox Bay. Mecox Bay can be both phosphate and nitrogen limited for
phytoplankton, with phosphate limitation occurring in the winter, early spring, and
autumn and nitrogen limitation occurring in the summer. Mecox Bay was found to be

approximately 1.5 m deep, and had sediments which ranged from sandy and low in



organic carbon content t0 muddy and organically enriched (> 10% organic carbon by
weight). Benthic and pelagic survey’s of Mecox Bay revealed a high level of
biodiversity within this ecosystem with substantial abundances of the American Oysters,
Crassostera virginia, the ribbed mussel, Geukensia demissa, the soft shell clam, Mya

arenaria, the Inland Atlantic silverside, Menidia beryllina, and the blue claw crab,

Callinectes sapidus, being noted.



INTRODUCTION

Estuaries are regions of transition from terrestrial to marine environments. They
are partially enclosed bodies of water where freshwater mixes with high salinity seawater
(Environmental Protection Agency, 2001). Estuaries, which are some of the most
productive environments on earth, provide sheltered waters for fish and shellfish
spawning, offer migratory birds a spot to rest during migration, and act as a home to a
large diversity of wildlife (EPA, 2001). Estuarine habitats are generally areas of high
primary production and provide abundant food supplies for their inhabiting organisms

(Bruno et al., 1980).

Approximately half of the United States population, 110 million people, lives in
coastal areas, which are currently growing three times faster than counties elsewhere in
the country (EPA, 2001). Asa result, estuaries provide economic benefits through

tourism and fisheries and also support public infrastructure by serving as harbors and
ports for shipping, transportation, and industry (EPA, 2001). Estuaries act as a habitat for

finfish and shellfish, which are of commercial and recreational importance (Bruno et al.,

1980). 75% of the United States’ commercial fish catch and 80-90% of its’ recreational

fish catch come from estuaries (EPA, 2001).

Estuaries also play an important ecological role in filtering sediments, nutrients,
and pollutants, which generates cleaner and clearer water entering the adjacent marine
environment (EPA, 2001). However, many estuarine environments have been
anthropogenically degraded by channel dredging, the filling of marshes and tidal flats,

water pollution, and shoreline reconstruction (EPA, 2001). The consequences of such



actions include: beach and shellfish bed closings, harmful algal blooms, unproductive

fisheries, eutrophication, and a loss of habitat for fish and other wildlife (EPA, 2001).

Physical Features of Estuaries:

The combining of salt water and freshwater within estuaries results in the
stratification of the water column. While there are several types of stratification, the
three types of stratification most commonly seen in estuaries result in a well-mixed water
column, a slightly stratified water column, and a highly stratified water column (Berner
and Berner, 1992). In well-mixed estuaries, the water mixes evenly so that there is no
halocline between the salt and fresh water. Well-mixed estuaries are dominated by tidal
flow (Berner and Berner, 1992). In slightly stratified estuaries, the less dense fresh water
remains above the denser salt water. There is a small amount of mixing between the two
layers and both river flow and tidal flow play an important role (Berner and Berner,
1992). In highly stratified estuaries, the formation of a halocline prevents the mixing of

the salt and fresh water layers. In such estuaries, large amounts of river flow dominate

the modest influence of tidal flow (Berner and Berner, 1992).

Hypoxia is a period of reduced dissolved oxygen concentration whose frequency,
duration, and severity are dependent upon the net movement of bottom waters (Kuo and
Neilson, 1987). Hypoxia has been defined as the level at which dissolved oxygen (DO)
concentrations are below 3 mg 0,/L (94 pM 0) in bottom waters (Anderson and Taylor,
2001). Many regulatory agencies define hypoxia as <3mg 0,/L, because juvenile and
adult benthic invertebrate and fish species expetience physiological stress below this

concentration (Anderson and Taylor, 2001).



The severity of DO depletion in the bottom waters of estuaries depends on a
variety of factors, including basin morphology, vertical density stratification, and nutrient
and organic matter inputs (Stanley and Nixon, 1992). Hypoxia tends to develop when
there is both vertical water column stratification and warm water temperatures >15:C;
Stanley and Nixon, 1992). Stratification in an estuary and DO levels are tightly coupled
with freshwater discharge and wind stress. Thus, severe hypoxia occurs more frequently
in the upper half of an estuary than near the mouth (Stanley and Nixon, 1992). In
shallow water estuaries, wind mixing tends to decrease water column stratification more

frequently, resulting in shorter durations of bottom water hypoxia that are limited in

spatial extent (Stanley and Nixon, 1992).

Hypoxia also results from an increase of phytoplankton biomass delivering large
amounts of organic material to the bottom through sedimentation. Microbial processes
occurring with the decay of this matprial consume oxygen, thus lowering the oxygen
content of the water (Richardson and Jorgensen, 1996). If such conditions persist, all of

the oxygen will be rcrhoved from the water, a process known as anoxia (Richardson and

Jorgensen, 1996).

Coliform Bacteria:

Fecal contamination of freshwater by human sewage, including faulty septic
tanks, and animal waste from animal husbandry practices and natural waterfowl
populations may be used as an indicator to the presence of other harmful pathogens in
estuaries (George, et al., 2001). Total coliforms (TC) and fecal coliforms (FC) are two

types of fecal bacteria indicators used to determine the microbiological quality of surface



waters (George, et al., 2001). Filter-feeding shellfish located within coastal waters may
take up both naturally occurring and introduced pathogenic microorganisms when
filtering seawater (Jones and Summer-Brason, 1998). Human consumption of raw or
partially cooked shellfish containing pathogens can result in diseases in humans (Jones

and Summer-Brason, 1998).

Among naturally Qccurring bacterial pathogens associated with shellfish,
pathogenic Vibrio spp. pose one of the greatest public health hazards (Jones and Summer-
Brason, 1998). Although Vibrio spp. are prevalent in warm water estuaries, they have
been detected in coastal waters as far north as the Maine coast along the Atlantic Ocean
(Jones and Summer-Brason, 1998). Temperature and salinity are useful parameters in
predicting densities of V. vulnificus and it as been found that the optimum temperature
and salinity for V. parahaemolyticus is 20 °C and 20 ppt, respectively (Jones and
Summer-Brason, 1998). Previous studies have shown that the growth of these
autochthonous pathogens may be enhanced in coastal waters receiving nutrients from

wastewater and surface runoff (Jones and Summer-Brason, 1998).

Nutrients:

Estuaries and coastal waters often experience eutrophication, an increase in the
flow of particulate and dissolved materials into the estuary (Fisher et al., 1995). Such
materials include N and P, which promote algal growth when enough light is available
(Fisher et al., 1995). Eutrophication of aquatic systems results from allochthonous
(nutrient input from outside the system) as well as autochthonous (nutrient recycling

within the water column and sediments) sources (Fisher, et al., 1995; Richardson and
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Jorgensen, 1996). The external loading of nutrients in estuarine systems can come from
soil erosion, which often includes nutrient-enriched fertilizers, disposal of municipal or
industrial effluents, anthropogenic sources, such as sewage, and ground water runoff
(Fisher et al., 1995). A secondary effect of eutrophication can be hypoxia (Richardson

and Jergensen, 1996).

Phytoplankton Diversity and Distribution:

There are over 4000 described species of phytoplankton in 13 taxonomic classes
(Lalli and Parsons, 1997). One of the most abundant phytoplankton groups is the
diatoms, belonging to the class Bacillariophyceae (Lalli and Parsons, 1997). Diatoms,
which are usually the dominant phytoplankton in temperate and high latitudes, are
unicellular and range in size from 2 pm to over 1000 pm (Lalli and Parsons, 1997). All
species of diatoms have external skeletons made of silica called frustules (Lalli and
Parsons, 1997). Other abundant phytoplankton groups include the dinoflagellates and
coccolithophores. Dinoflagellates, which belong to the class Pyrrophyceae, have two
flagella giving them enhanced motility (Lalli and Parsons, 1997). Coccolithophorids are
small phytoplankton that are generally smaller than 20 pm (Lalli and Parsons, 1997).
Coccolithophorids have external shells made up of many calcareous plates, called
coccoliths, and like dinoflagellates they have two flagella (Lalli and Parsons, 1997).
Coccolithophores are common in warm or cool waters and prosper in low light conditions
(Lalli and Parsons, 1997; Graham and Wilcox, 2000). Finally, cyanobacteria, which are
found in both coastal and oceanic waters, are an important phytoplankton group, as some

species are capable of fixing dissolved gaseous nitrogen (Lalli and Parsons, 1997).



Phytoplankton communities within estuaries are composed of 2 large diversity of
taxa, each of which has distinct physiologic_al characteristics (Pinckney et al., 1997).
These differences make some phytoplankton better equipped to take up nutrients under
nutrient limited circumstances (Pinckney et al., 1997). This may cause uneven
phytoplankton distributions over spatial and temporal scales and in certain situations may
cause one species to completely dominate a region, thus creating an algal bloom
(Pinckney et al., 1997). Such algal blooms often cause negative effects on water
transparency, killing both benthic plants and microalgae that are not able to receive
sufficient light for photosynthesis (Graham and Wilcox, 2000). Itis estimated that up to
50% of all marine and freshwater algal blooms may be toxic (Graham and Wilcox, 2000).
These toxic algal blooms can cause massive fish kills and serious illness or death in
humans (Graham and ‘Wilcox, 2000). Biomass accumulation in estuaries may be
controlled by the removal of biomass through advective losses, grazing, sinking, and cell
death (Fisher, et al., 1995). Previous studies have shown bivalve growth to be dependant

upon food availability (suspended algae and phytoplankton), temperature, and current

speed (Lorrain et al., 2000).

Phytoplankton Biomass and productivity:

Phytoplankton biomass is an important factor in determining the total primary
productivity of an estuary and, as such, studies have used chlorophyll a concentrations as
an index of phytoplankton biomass (Bruno et al., 1980; Lively et al., 1983). Factors
affecting phytoplankton biomass include available nutrient levels, irradiance,
temperature, salinity, pH, and water circulation patterns (Pinckney et al., 1997). Primary

production occurring in surface waters directly contributes to bottom water organic



=

matter through sedimentation (Fisher et al., 1995). Biogeochemical and ecological
processes in estuaries are driven by phytoplankton photosynthesis (United States
Geological Survey, 2002). Changes in pH, trace metal speciation, concentrations of
dissolved gases (oxygen, carbon dioxide, and methane), inorganic nutrients (nitrate,
phosphate, silicate), and organic compounds (amino acids, organosulfur compounds) may
all be directly associated with fluctuations in phytoplankton photosynthesis (U SGS,

2002).

Phytoplankton and nutrients:

Carbon, nitrogen, phosphorous, silicon, potassium and sulfur are nutrients
required for phytoplankton survival (Richardson and Jorgensen, 1996). Phytoplankton
allow for nutrients, such as nitrogen, phosphorous, and silicon, which are not usually
directly consumed by other organisms, to be stored and utilized by secondary and tertiary
consumers of the food chain (Fisher, et a., 1995). In freshwater environments,
phosphorous is typically the limiting nutrient to phytoplankton, whereas in marine
environments nitrogeh, silicon, and phosphorous are all potentially limiting nutrients to
phytoplankton (Richardson and Jergensen, 1996). Due to the mixing of freshwater and
seawater, studies of phytoplankton nutrient limitation in estuaries can be complicated by
seasonal transitions between N and P limitation (Twomey and Thompson, 2001). Under
such circumstances, spatial variability of nutrient limitation may depend on the size of the
estuary and the proximity of phytoplankton communities to nutrient sources (river

mouths, deep anoxic layers, ocean entrance; Twomey and Thompson, 2001). Under
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sufficient light conditions, phytoplankton can influence nutrient limitation by their uptake

of available nutrients until the limiting nutrient is exhausted (Fisher et al., 1995).

Temporarily Open Estuaries:

Seventy perceﬁt of all estuaries in South Africa are temporarily open (Froneman,
2002). Estuaries that remain temporarily open are more susceptible to the accumulation
of pollutants than permanently open estuaries (Nozais et al., 2001). Information
concerning phytoplankton within temporarily open estuaries is sparse, but as the main
primary producers they provide a crucial link between inorganic compounds and organic
matter available to higher trophic levels (Nozais et al., 2001). Major changes in
phytoplankton biomass are strongly correlated with the open and closed phases of

temporarily open estuaries, which in turn influence their interaction with nutrients,

irradiance, and water circulation (Nozais et al., 2001).

Mecox Bay:

Mecox Bay is an enclosed, inland bay which is located on the south shore of south
fork of Long Island, within the Town of Southampton. Historically, Mecox Bay has
hosted one of the most productive oyster populations on the Atlantic Coast and has also
hosted a productive soft shell clam community. Mecox also has a clear recreational and
aesthetic value to the residents of the Town of Southampton. Mecox Bay lies adjacent to
the Atlantic Ocean, and has an inlet which is opened by the Town of Southampton
periodically (several times a year) allowing Mecox to exchange with the Atlantic Ocean.
Within several days of the channel being opened, natural sediment transport processes

close the recently dredged channel. Such town-sanctioned openings ensure that water
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levels within Mecox Bay do not encroach on home surrounding Mecox Bay and help
maintain salinity levels in Mecox within the brackish range ideal for the resident shellfish
populations. While these periodic openings clearly affect the salinity and flushing the
Mecox Bay, precise impacts on other important biological, chemical and physical
parameters are unknown. Moreover, the general biological, chemical, geological, and
physical characteristics of the system ar¢ unknown. Finally, point sources of pollution,

precise residence times, and the general water quality of the system have not been

established.

The aim of this study was to generally characterize the physical, chemical, and
biological features of Mecox Bay and to identify the effects of opening the Mecox Bay
inlet. During 2002, Mecox Bay was monitored on a weekly or biweekly basis. A robust
data set of temperature, salinity, dissolved oxygen concentration, depth, coliform bacteria
densities, organic and inorganic nutrient concentrations, phytoplankton species
composition and abundance, the effect of nutrients (N, P, and Si) on phytoplankton
growth rates, bathymetry, sediment composition, as well as benthic and pelagic

biodiversity was generated.
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MATERIALS AND METHODS

Five set stations were sampled once 2 week from 17 January through 13
December 2002. Three stations Were located within Mecox Bay, one in the Atlantic
Ocean (outside the nearby Shinnecock Inlet) and one in Mill Creek, which is the largest
freshwater tributary flowing into the bay (Fig 1). All three stations within Mecox Bay .
were averaged together as one station representative of the bay. The brackish Mill Creek
data is not reported. The stations were reached by a whaler and water samples at each
station were collected from the surface using a bucket. Water samples were collected at
the bow of the boat to prevent collecting any debris that arose from the motor. The
collected water was then transferred from the bucket to carboys using 2 plastic funnel for
storage and transportation purposes. Collected water samples were taken to the

Southampton College Marine Station for immediate lab analysis.

Physical Parameters:

Temperature (°C), salinity (ppt), dissolved oxygen (DO; mg/L), and light
penetration (m) were measured weekly at each station. A Hydrolab Quanta model CTD
probe was lowered through the water column in 0.1 m and 0.2 m intervals, depending on
the depth, and temperature, salinity, and DO readings were taken from the attached

surface display. The CTD probe was held at depth until the DO reading stabilized. A

secchi disk was used to determine light penetration.

Coliform Bacteria:

Water samples for the quantification of coliform bacteria were collected in

autoclave sterilized amber glass bottles. Bottles remained sealed until the sample was
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collected. They were then submerged beneath the water, directed into the current, and
opened top down until filled (APHA, 1969). Bottles were sealed, kept in a cooler, and
analyzed for coliform bacteria densities (MPN) according to the Multiple-tube

Fermentation Method within one hour of collection (Pierce and Leboffe, 1999).

Nutrients:

Once in the lab, water was transferred from the carboys to 500mL Teflon bottles.
Samples were removed from the bottles using a 60mL syringe and filtered through a pre-
combusted (4 hours af 450°C) 25 mm glass fiber filter in a Swinex Filter Holder into 120
mL nutrient bottles. Samples were then stored at —20°C until time of analysis. All
samples were completely thawed in cool water before analysis was conducted. Sample
containers were bathed ina 10% HCL acid wash for 24 hrs and rinsed with distilled water
prior to use. Silicate, nitrate, phosphate, ammonium, and dissolved organic nitrogen were
analyzed according to Parsons, et al. (1984). Nutrient concentrations in each sample
were calculated through the use of graphs of sample absorbencies vs. their molarities, the
equation for a “best fit” line regression and Beer’s Law. Dissolved organic nitrogen
concentrations were determined by subtracting the amount of dissolved inorganic

nitrogen within the sample from the measured total dissolved nitrogen concentration

(Gobler and Sanudo-Wilhelmy, 2001).

Phytoplankton Biomass levels:

Levels of phytoplankton biomass were measured via chlorophyll a (chl @)

analysis for both whole water and <5 pm samples, according to Parsons et al. (1989).
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Size fractions <5 pm were obtained by filtration of whole water samples through a 5 pm
Nytex® mesh (Sin et al., 2000). Measured volumes (100-400 mL) of whole water
samples were filtered to collect phytoplankton using a filtration manifold onto 47 mm
glass fiber filters. The glass fiber filters were then placed in 20 mlL vials and frozen
overnight. 10 mL of 90% acetone was then added to the samples to leach out the
chlorophyll, which were then placed in the dark at —20°C for 24 hours. The acetone
leachate was placed into 2 cuvette and analyzed using a Turner Designs, model 10 AU,
flourometer. The flourometer was calibrated once prior o its first use. 8 drops of 10%

HCL were then added to the cuvette and another reading was made with the flourometer.
Chlorophyll 4 measurements were given in the units of pg/L. The calculations used to

obtain the chlorophyll a level were:
Chl a (pg/l) = Rb—Ra)* V
where Rb was the reading before the addition of 10% HCL, Ra was the reading after the

addition of 10% HCL and V was the volume of acetone / volume filtered. The same

method was applied to the <5 pm water samples. This method was applied in triplicate
for each whole water and <5 pm water samples from each station every week of sampling

in order to account for error by use of standard deviation. Samples >5 pm were

calculated by subtracting <5 pm samples from whole water samples.

Phytoplankton Species Composition and Abundance:

Phytoplankton species composition and abundance was determined using the
Utermohl method (Hasle, 1978). Whole water samples from each station were preserved
using Lugols iodine solution and then stored at 4 °C until the time of analysis, at which

pointa 15 mL aliquot of the well-shaken sample was poured into a 50 mL settling
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chamber. Settling chambers consisted of a 50 mL top cylinder and a bottom plate
chamber, which consisted of a rectangular perspex plate, a ring, and a coverslip within a
circular base plate (Hasle, 1978). Aftera24 hr settling period the top cylinder was
removed to drain the water and 2 slide was placed perpendicularly on top of the base
plate to cover the water sample located on the coverslip. No abrupt movements Were
made to the circular base plate to prevent disruption of the settled phytoplankton. The

phytoplankton were stored in this manner until they could be observed.

At the time of observation, the coverslip was placed on an inverted microscope
from which species identification and cell densities were determined. Only one coverslip
per station for each week of sampling was settled and observed using the Uterméohl

method. Phytoplankton were counted by the use of a grid (field) system. Ten grids were

counted and identified for each coverslip. Phytoplankton smaller than 10 pm were
quantified but not identified. Phytoplankton larger than 10 um were counted and
identified to the genus level. Picoplankton (<2 pm) and nanoplankton (2 pm-10 pm)
were counted until they exceeded 100 organisms in each category. If 100 plankton were
counted before an entire grid was completed, counting for the remainder of that particular
grid continued until the grid was completed. More than one grid was counted if the first
grid did not provide enough organisms to reach the minimum number of 100. The

equation used to determine cell densities was:

# of orga.nisms/ﬁelds counted * Area of the well (mm?)
Volume Settled Area of the grid (mm?)

where the area of the well was 283 mm? and the area of the grid was 0.031655 mm®.
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Phytoplankton Nutrient Limitation Experiments:

Nutrient addition experiments Were conducted to identify the type of nutrient
regime which promotes phytoplankton growth. Within an hour of collection, 1 L of
seawater was transferred to acid clean 1.2 L polycarbonate flasks. Triplicate flasks were
amended with sodium nitrate (20 pM), phosphate (1 25 pM), silicate (20 uM), or were
left unamended as a control treatment. The concentrations of these additions were similar
to previously observed increases of these nutrients in the water column of Long Island
embayments and in Mecox Bay (Gobler and Safiudo-Wilhemly, 2001; Gobler and
Boneillo, 2003; this study). Nutrient stocks were filter-sterilized (0.2 pm) and stored
frozen. Experimental bottles were incubated at a depth of ~0.25 m under neutral density

screening in Old Fort Pond (OFP) at the Southampton College, LIU, Marine Station,

located 10 km west of Mecox Bay. Open tidal exchange with Shinnecock Bay keeps
OFP well flushed; temperatures during incubations were typically within 2°C of stations
in Mecox Bay. Screening reduced ambient light penetration by 40%. After 24 hrs,
experimental flasks were filtered for chlorophyll a onto GF/F glass fiber filters. Net
growth rates of the total phytoplankton community were calculated from changes in cell
densities and chlorophyll @ using the formula: k = [In(Bt / Bo)] / t where k is the net
growth rate, Bt is the amount of biomass (cell density or chlorophyll a) present at the end
of the experiments, Bo represents the amount of biomass at the beginning of experiments,
and t is the duration of the experiment in days. Growth responses of each nutrient
treatment were compared t0 the control treatment using a t-test. Nutrient additions

yielding growth rates which were significantly greater than the control at the 0.05 level of

probability were noted in Table 2.
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Point Sources of Contaminanits:

Tributaries and groundwater entering Mecox Bay were evaluated as potential
sources of nutrients and pathogen contaminants. Seven creeks (Bernett Creek, Sam’s
Creck, Swan’s Creek, Calf Creek, Hayground Cove, Mill Pond, and Channel Pond) were
sampled six times during the year: 14 Mar, 11 Apr, 3 Jun, 17 Jun, 10 Oct and 7 Nov.
During each date, surface freshwater (< 0.1 ppt) samples were obtained, processed and

analyzed for levels of nutrients and coliform bacteria (see above methods).

When Mecox Bay was opened during the month of June, groundwater entering
the bay was sampled from twenty locations surrounding the bay using three meter,
Teflon-lined, PVC piezometers with 2.5 cm horizontal screened slits along the lower 25
cm located at the mean high water mark (Gobler & Safiudo-Wilhemy 2001; Gobler and
Boneillo, 2003). Previous research on eastern Long Island has demonstrated that
groundwater collected with such piezometers is more representative of the groundwater
which enters surface waters than groundwater collected from coastal wells (Gobler &
Safiudo-Wilhemy 2001). Deployment of piezometers 24 hrs before sampling allowed for
equilibration with the benthic environment (Capone and Bautista, 1985). High
groundwater seepage rates at Mecox Bay typically allowed intertidal samplers to fill with
fresh groundwater (salinity < 0.1 ppt) when sampled during low tide. Groundwater was
sampled using a peristaltic pump equipped with acid-washed Teflon tubing. To ensure
representative groundwater was sampled, wells were purged at < 100 mL min” and
samples were not obtained until the conductivity, dissolved oxygen, temperature, and pH

of the pumped groundwater stabilized (Puls and Powell, 1992; Puls and Paul, 1995).
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Nutrient and salinity samples were filtered with acid-cleaned, polypropylene capsule
filters (0.2 pm; MSI Inc.) or precombusted GF/F glass fiber filters in the field, and
immediately stored on ice and were frozen within 2 hrs. Groundwater was grouped into

four regions (West, Northwest, East, Northeast) based on its general chemical

characteristics.

Residence Time:

The residence time of Mecox Bay was estimated using three methods. Firstly,
tidal exchange volumes were calculated using a salt balance (Fisher et al. 1979) between
Mecox Bay and the coastal Atlantic Ocean (F ig 1) according to the following equation:

Qr= (Qaw + Qo * Qprecip + QC) /(1 - (Smp/ Sa0) ]
where Q represents the water fluxes from net tidal exchange (T), groundwater (GW),
surface run-off (RO), precipitation (precip) and creeks (C), and S is the mean annual
salinities for Mecox Bay (MB) and the coastal Atlantic Ocean (AO). The estimated mean

volume of Mecox Bay was divided by the tidal exchange volumes to determine residence

times.

A second method used to determine residence times was measuring the net
change in water transport out of the Mecox Bay inlet when the inlet was open. During
12-hr tidal cycles, currents (m s’ into and out of the bay were measured, and fluxes of
water were estimated based on the length and width of the inlet opening. A net or
residual transport current was determined, and the estimated mean volume of Mecox Bay

was divided by this net, residual current to determine residence times.
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Finally, residence time was estimated by observing changes in salinity in Mecox
Bay during the times the inlet was open. Historical records (Southampton Town
Trustees, pers. comm.) indicate that the maximal salinity achieved in Mecox Bay is
typically on the order of 25 ppt. Hence, it was assumed that once the opened Mecox Bay

has reached this full salinity, the bay has been completely flushed by ocean water.

Benthic surveys:

During the March and April of 2002, comprehensive benthic survey of Mecox
Bay was conducted. Using GPS to mark stations, 10 east-west transects were conducted
across Mecox Bay and Mill Creek. At each of the 50 stations samples, water depth was
measured and a sediment sample was obtained by means of a PVC coring device.
Sediment samples were stored frozen in Zip-loc bags until analysis. For sedimentary
analysis, samples were dried, and then split. Half of the sample was sieved to determine
grain size diameter using a Ro-Tap (Barbanti and Bothner, 1993). The particle diameters
classes were summed to characterize sediment into three broad categories: Sand (> 500
pum), sandy mud (180 — 500 pm), and mud (< 180 pm). The other half of the dried
sediment sample was weighted and combusted at 500°C for 24 hrs and weighed again.
Changes in weight during combustion were used to estimate the percent organic carbon
content of the sediments using the loss on ignition technique (Leong and Tanner, 1999).
Survey maps of bathymetry (depth) and sediment characteristics were made using isobars

constructed by a computer program.
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In addition to surveying the sediment, shellfish densities in Mecox Bay were also
estimated during benthic transects. Shellfish samples were obtained via raking and via a
scallop dredge. Shellfish caught during surveys were sized and numbers were converted
to densities per 10 meters squared by estimating the area covered during each dredge or
rake. Gear inefficiencies associated with each technique, as well as the timing of our
ril: the end of shellfish harvesting season) likelv contributed to a substantial

survey (Ap

underestimation of reported densities, although relative differences in densities across the

bay are likely to be accurate. Underestimates Were likely greatest for the soft shell clam,
Mya arenaria, as this species is typically found in shallow regions which were not

accessible via the benthic surveying techniques used by this project.

Pelagic seining surveys:

During the spring of 2002, seining surveys were conducted within the bay and
tributaries of Mecox. A beach seine which was 8 m long by 2 m high with a mesh size of
6mm was utilized to collect pelagic organisms according to Araujo et al. (1999). Fish,

crabs, and shrimp caught were identified, quantified and measured. A literature search

was conducted to approximate the salinity tolerances of each species caught.
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RESULTS
Physical Parameters:

During 2002, the Mecox Bay inlet was opened multiple times by human
intervention or natural events. After each opening, it was closed by natural sediment
transport processes. Mecox Bay inlet was dredged opened by the Town of Southampton
on 8 Feb and remained open until 6 Mar. The channel was opened again by the Town on
29 May and it closed in early Jul. On 23 Sep, the town opened the inlet for a third time
and it closed in early Oct. Due to successive storm events, the inlet was sporadically
open throughout the autumn months with tidal washover occurring 16-21 Oct and 9-12

Nov.

Inlet openings and closings had a clear impact on the depth of Mecox Bay. After
the Feb inlet opening, Mecox Bay contained depths of approximately 1.4 m (Fig 2). With
the inlet closed, the depth of Mecox Bay continued to increase during the months of Apr
and May to a depth of approximately 2 m (Fig 2). During the Jun opening of the inlet,
Mecox Bay reached a minimal depth of 1.2 0.2 m on 10 Jun (Fig 2). With the closing
of the inlet in Jul, the depth of Mecox Bay increased through the summer and averaged
1.4+ 0.1 m during Sep (Fig 2). With the inlet opening sporadically in the autumn, depths
ranged from a low of 1.5+02m(14Nov)toa high of 2.2 m (7 Nov; Fig 2). The
average secchi depth throughout the study was 1.1 0.2 m (Fig 3). The lowest secchi

depths occurred during the summer months of Jul and Aug; 0.88 (16 Jul), 0.73m (1

Aug), and 0.75 m (12 Aug; Fig 3).

22



AR, e —

The salinity in the Atlantic Ocean remained fairly constant throughout the study
(32.1+ 1.1 ppt; Fig 4). In contrast, the salinity of Mecox Bay varied with the opening of
the inlet. Before the opening on the inlet on 8 Feb, the salinity was at its annual
minimum, 6 ppt (7 Feb; Fig 4). With the opening of the inlet, the salinity increased
during Febto a high of 26.6 ppt on 7 Mar (Fig 4). With the closing of the inlet on 6 Mar,
the salinity continued to steadily decrease until 22 May, when the salinity reached a low
of 14.0 ppt (Fig 4). With the opening of the inlet again on 29 May, the salinity increased
during Jun to 25.6 ppt (17 Jun) and then dropped to 14.2 ppt (10 Oct) while the inlet was
closed (Fig 4). The salinity varied slightly during the sporadic autumn inlet openings but

remained between 13.7 ppt (13 Dec) and 15.6 ppt (7 Nov; Fig 4).

Temperatures followed an expected seasonal pattern during this study. The
temperature rose from <5 °C in both Mecox Bay and the Atlantic Ocean in Jan to a peak
of20.8 °C in Mecox Bay and 1 1.7 °C in the Atlantic Ocean on 18 Apr (Fig 5)- Both
Mecox Bay and the Atlantic Ocean experienced slight temperature declines during May
t0 15.9°C and 11.3 °C on 22 May, respectively (Fig 5). During Jul and Aug,
temperatures in MecoxX Bay reached their seasonal peak, remaining above 25.0 °C (F ig 5).
The temperature in the Atlantic Ocean peaked at 21.7°C on 1 Aug, remained around
21°C during Sep, and then continuously declined for the remainder of the year (Fig 5).

Through the autumn, the temperature of Mecox Bay steadily decreased to <4.0 °C in Dec

(Fig 5).
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Bottom dissolved oxygen (DO) in Mecox Bay also displayed a seasonal cycle
(Fig 6). Bottom DO ranged between 8.0 mg/L and 10.0 mg/L during the spring until Jun,
where it began to continually decreased to a low of 2.71 mg/L on 2 Jul (Fig 6). Bottom
DO rose to 6.9 mg/L on 16 Jul, stayed at approximately 5.5 mg/L in Aug and then

gradually increased to a peak of 12.8 mg/L in Dec (Fig 6).

The residence time of Mecox Bay ranged from 5 to 26 days during the study
(Table 1). During the Feb opening, both salt balance calculations and salinity
observations suggested a residence time of approximately 18 days. During the Jun
opening, salt balance, salt observations, and current measurements indicated a residence
time of 19-26 days. During a brief inlet opening in Nov, current measurements indicated

a residence time of 5 days.

Nutrients:

Dissolved inorganic nitrogen (DIN) concentrations in Mecox Bay displayed a
clear seasonal cycle. Levels started high at 36.6 £ 3.1 pM on 17 Jan and increased to
492 + 10.5 uM on 24 Jan before continuously decreasing to 21.4 * 3.0 puM on 25 Feb
(Fig 7). After slightly increasing to 22.6 + 1.1 pM on 7 Mar, DIN concentrations in
Mecox Bay steadily decreased to a low of 0.8 + 0.1 uM on 3 Jun (Fig 7). The average
DIN concentration in Mecox Bay during the summer (Jun-Sep) was 1.8 0.6 uM (Fig 7).
In the autumn, DIN levels began increasing once again to over 25 pM in Nov and Dec

(Fig 7). The DIN concentration in the Atlantic Ocean remained steady throughout the

year, averaging 3.2+ 1.8 pM (Fig 7).
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Phosphate concentrations in Mecox Bay increased from low levels in winter and
spring (Jan-Mar, 0.4 + 0.2 pM; Fig 9) to higher levels in summer (Jul-Sep, 1.2 + 0.4 yM
Fig 9). After 20 Sep, phosphate concentrations continually decreased to a low of 0.1
0.0 pM on 13 Dec (Fig 9). The average phosphate concentration in the Atlantic Ocean
throughout the year was 0.8 + 0.2 uM (Fig 9). Phosphate concentrations ranged from a

high of 1.2 + 0.0 pM (15 Feb) to a low of 0.4 + 0.1 pM (22 May; Fig 9).

Seasonal variability in DIN and DIP concentrations resulted in dramatic shifts in
DIN:DIP ratios in Mecox Bay during 2002. The DIN:DIP ratio decreased from 135on
17 Jan to 34.1 on 15 Feb (Fig 10). The ratio then increased to 111 on 28 Mar before
gradually decreasing to <1 in Jun and throughout the summer and early autumn (Fig 10).
Starting in Oct, the DIN:DIP ratio continually increased to a high of 247 on 13 Dec (Fig
10). The DIN:DIP ratio in the Atlantic Ocean remained steady throughout the year with a
mean of 4.3 + 2.4 (Fig 10). Consistent with these ratios, phytoplankton populations in

Mecox Bay showed phosphorous limitation throughout the winter, spring, and late
autumn (Jan-May and late Nov-Dec), but were nitrogen limited in the summer and early

autumn (Jun-Oct; Table 2). In contrast, Atlantic Ocean populations were sporadically

nitrogen limited through the year (Table 2).

DON concentrations in Mecox Bay seemed to change seasonally and with the
opening of the inlet. DON concentrations in Mecox Bay decreased during the Feb
opening of the inlet from 43.9 + 8.4 uM (7 Feb) t0 26.3 82 pM (7 Mar; Fig 11). DON
concentrations then gradually increased to 50.8 = 10.2 pM (22 May) before again

decreasing to a level of 34.6 pM on 17 Jun, during which the Mecox Bay inlet was open
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(Fig 11). The DON concentration then continually increased until 12 Aug (87.3 £3.6
pM; Fig 11). There was then a decrease in DON concentration throughout the autumn
and winter months, reaching a low of 13.8 + 3.3 pM on 13 Dec (Fig 11). In the Atlantic
Ocean, DON concentrations steadily increased from 9.7 £ 6.3 pM (17 Jan) to 25.7 + 3.6
uM (16 Jul; Fig 11). After the 16 Jul high, the DON concentration steadily decreased to

a year low of 6.8 + 0.8 pM on 13 Dec (Fig 11).

Throughout the year, the concentration of silicate in Mecox Bay was consistently
higher than in the Atlantic Ocean (Fig 12) and silicate concentrations followed a pattern
similar to that seen in DON concentrations. Silicate concentrations in Mecox Bay
decreased from 43.3 + 4.5 M on 17 Jan to 21.3 £ 0.2 pM on 25 Feb before increasing to
44.7 + 7.9 pM on 8 May (Fig 12). Silicate concentrations decreased again throughout
Jun (19.4 £4.1 pM on 17 Jun) and then increased to an annual peak of 87.9 + 6.6 pM on
1 Aug (Fig 12). After 1 Aug, silicate concentrations continually decreased for the |
remainder of the year, reaching 37.4 + 3.4 pM on 13 Dec (Fig 12). In the Atlantic Ocean,
with the exception of 7 Mar (8.4 + 4.0 pM) and 8 May (6.3 = 0.8 uM) silicate
concentrations ranged between 1 pM and 2 puM for the first six months of the year (Fig
12). Silicate concentrations reached a year high of 31.6 5.5 uM (5 Sep) in the Atlantic
Ocean (Fig 12). The concentration of silicate in the Atlantic Ocean varied between 2.92

+2.1 pM and 31.6 5.5 uM throughout the autumn months before reaching 4.4 £ 0.1 uM

on 13 Dec (Fig 12).

The tributaries and groundwater entering Mecox Bay provided a significant

source of nutrients to the bay. Burnett and Sam’s Creeks were the largest contributors of
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nitrate to Mecox Bay (188.8 + 27.0 uM and 153.4 + 67.0 pM, respectively; Fig 13).
Swan’s Creek and Channel Pond contributed the most DON (83.5 +45.1 uM and 74.7 =
29.8 1M, respectively) and Hayground Cove and Mill Pond were the biggest contributors
of silicate (13.4 + 4.4 uM and 51.8 + 34.4 pM; respectively; Fig 13). Relatively small
concentrations of ammonium and orthophosphate were found in all seven tributaries (6.9
+53 pMand 0.6 + 0.2 pM respectively; Fig 13). The largest concentration of nitrogen
in groundwater was observed in the eastern portion of the bay (500.5 £ 206.0 pM; Fig 8).
The largest concentration of phosphate from groundwater was observed in the northeast
corner of the bay (8.5 £5.9 uM; Fig 8). The average phosphate concentration throughout
Mecox Bay was 5.0 + 3.3 uM (F ig 8). Silicate concentrations in groundwater were

largest in the northwest and eastern corners of the bay (69.9 7.8 uM and 61.3 £45.7

puM, respectively; Fig 8).

Coliform Bacteria:

Coliform bacteria densities increased with increasing temperatures in both Mecox
Bay and the Atlantic Ocean and densities were generally higher when the inlet was closed
(May and Jul-Sep; Fig 14). Despite the inlet being closed, densities were lowest at all
locations during the spring months of Mar and Apr (8 % 7 colonies/100mL; Fig 14).
Densities of coliform bacteria rose to a peak in May (between 60 =+ 29 colonies/100mL
and 76 + 29 colonies/100mL; Fig 14). Densities then dropped during the June inlet
opening (between 30 £ 23 colonies/100mL and 34 + 16 colonies/100mL), but were
higher in July and August when the inlet was closed (25 + 17 colonies/100mL and 570 £
484 colonies/100mL; Fig 14). Densities of coliform bacteria also increased during the

autumn months, throughout which there was heavy rainfall (Table 4). Coliform bacteria
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densities in the Atlantic Ocean were lower than Mecox Bay throughout the year (2.8 +

4.3 colonies/100mL; Fig 14).

The creeks entering Mecox Bay were a large source of coliform bacteria for the
bay. Kellis Pond supplied the lowest densities of coliform bacteria out of all the creeks
tested; 169.5 + 248.8 colonies/100mL (Fig 15). Sam’s Creek and Hayground Cove were
the largest point sources for coliform bacteria to Mecox Bay with annual averages of

542.8 + 268.4 colonies/100mL and 509.5 &+ 798.8 colonies/100mL, respectively (Fig 15).

Phytoplankton Biomass:

With the exception of 24 Jan, concentrations of whole chl a (ng/L) were higher in
Mecox Bay than in the Atlantic Ocean throughout the year (Fig 16). Whole chl a
concentrations peaked during the Feb inlet opening (5.7 + 0.7 pg/L, 25 Feb) and
immediately after the Feb opening of the inlet (10 + 0.2 pg/L, 14 Mar; Fig 16). Chla
concentrations then decreased to 3.5 = 0.2 pg/L on 22 May before peaking for a second
time during (13 + 0.4 pg/L, 17 Jun) and after (maximum of 18 £+ 0.7 pg/L, 1 Aug) the Jun
opening of the Mecox Bay inlet (Fig 16). High chl a levels were sustained in Mecox Bay
during Jul and Aug. After the high summer chl a concentrations, levels decreased during
the autumn months to 6.9 £ 0.7 ug/L (10 Oct) with the exception of two blooms seen on
17 Oct (15 + 0.8 pg/L) and 31 Oct (12 + 0.6 pg/L; Fig 16). By 13 Dec, the concentration
of whole chl a decreased to 2.8 + 0.6 pg/L (Fig 16). Chl a concentrations in the Atlantic
Ocean averaged 1.9 + 0.4 pg/L throughout the year (Fig 16). High levels of chl a in the
Atlantic Ocean were observed on 25 Feb (3.0 £ 0.4 pg/L), 16 Jul (4.4 + 2.2 pg/L), and 17

Oct (4.40 + 0.1 pg/L; Fig 16). Average percentages of size-fractionated chl a for the

28



4 for the entire length of the study showed that <5 pm phytoplankton comprised the
majority of phytoplankton found in Mecox Bay (70.9 = 15.0%) and the Atlantic Ocean

(57.9 % 48.6%; Fig 17).

Species Composition and Abundance:

In a manner consistent with the size fraction data, small phytoplankton dominated
throughout the study at each station. With a few exceptions (8 May and 3 and 10 Oct in
Mecox Bay and 3 and 10 October for the Atlantic Ocean), picoplankton occurred at
larger densities than nanoplankton (Fig 18, 19). In both Mecox Bay and the Atlantic
Ocean, picoplankton and nanoplankton densities were lowest between 24 Jan and 18 Apr
(Fig 18, 19). Picoplankton and nanoplankton densities in Mecox Bay peaked during the

summer and early autumn months (Fig 18).

Picoplankton and nanoplankton densities in the Atlantic Ocean were highest
during the summer months with peaks in picoplankton occurring on 4 Jun (71,775
cells/mL), 2 Jul (21 1,216 cells/mL), and 5 Sep (196,109 cells/mL) and peaks in
nanoplankton occurring on 8 May (21,245 cells/mL), 11 Jun (24,404 cells/mL), and 3 Oct
(55,889 cells/mL; Fig 19). After an Oct decrease, picoplankton densities peaked again on
7 Nov (49,764 cells/mL) before decreasing to 15,859 cells/mL on 13 Dec (Fig 19).

Nanoplankton densities remained below 5,906 cells/mL (31 Oct) after the 24 Oct peak
(Fig 19).

Unlike the smaller phytoplankton, larger cells displayed cycles of peaks and drops

in abundance through the year. In Mecox Bay, dinoflagellates reached peaks on 14 Mar

(1,536 cells/mL), 4 Apr (2,570 cells/mL), 22 May (1 ,062 cells/mL), 11 Jun (1,263
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cells/mL), 12 Aug (842 cells/mL), 24 Oct (2,182 cells/mL), and 14 Nov (842 cells/mL;
Fig 20). Dinoflagellate densities were consistently higher than diatoms and ciliate
densities. Diatoms in Mecox Bay peaked on 24 Jan (345 cells/mL), 4 Apr (517
cells/mL), 3 Oct (1,531 cells/mL), and 14 Nov (574 cells/mL; Fig 20). The density of
diatoms was lowest during the summer months (Jun through Sep; Fig 20). Ciliates in
Mecox Bay often peaked after dinoflagellates, with peaks occurring on 28 Mar (1,651
cells/mL), 4 Jun (957 cells/mL), 2 Jul (373 cells/mL), and 5 Sep (383 cells/mL; Fig 20).

The densities of ciliates were lowest in Jan and Feb and from Oct to Dec.

With the exception of 10 Oct (38 cells/mL), diatom cell densities in the Atlantic
Ocean were larger than dinoflagellate and ciliate densities (Fig 21). Dinoflagellates and
diatoms peaked many times throughout the year. The largest dinoflagellate peaks
occurred during the summer (20 cells/mL on 8 May, 187 cells/mL on 4 Jun, and 230
cells/mL on 12 Aug; Fig 21). The largest peaks in diatom densities in the Atlantic Ocean
occurred on 8 May (804 cells/mL), 12 Aug (976 cells/mL), 3 Oct (880 cells/mL), and 27
Nov (871 cells/mL; Fig 21). Except for 17 Jun (57 cells/mL) and 3 Oct (77 cells/mL),

ciliates cell densities in the Atlantic Ocean remained constant at 0 cells/mL (Fig 21).

Benthic surveys

Bathymetry surveys of Mecox Bay revealed that deepest areas of the bay were 2 —

2.5 m, in a thin band through the middle of the bay (Fig 22). The bulk of the bay wasl.5
-2 m deep, although areas along the shore, by the inlet and within Mill Creek were <1 m

(Fig 22). The composition of bottom sediments is partly consistent with the depth of the

bay. Specifically, the deepest regions of Mecox in the bay’s center contain sediments
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which are muddy and rich in organic carbon (> 5% of sediment by weight; Fig 23, 24).
By contrast, most of the shallow perimeter sediments are sandy and have a low organic
carbon content (< 1% of sediment by weight; Fig 23, 24). The exception to this trend
was Mill Creek, which was shallow, but had muddy and organically enriched sediments
(> 5% of sediment organic carbon by weight; Fig 23, 24). The most abundant shellfish in
Mecox Bay was the American Oyster, Crassostera virginia, although moderate densities
of the ribbed mussel, Geukensia demissa, and the soft shell clam, Mya arenaria, were
also found (Fig 25). The shellfish were somewhat evenly distributed through the bay,
although the greatest densities of all species were found in the southwest corner of the
bay (Crassostera virginia densities ~ 2.5 m™; Fig 25). Amongst the smaller, infaunal
benthic invertebrates, polychaetes, oliochaetes, and amphipods were the most abundant

organisms noted during this study (data not shown). They were found primarily in sandy

sediments (data not shown).

Pelagic surveys

Pelagic seining surveys conducted during the spring of 2002 revealed a great
diversity of fish and invertebrates in Mecox Bay. The most abundant fish species found
was the Inland Atlantic silverside (Menidia beryllina) while the most abundant pelagic
invertebrate was the blue claw crab (Callinectes sapidus; Table 5). Other abundant fish
included the Atlantic silverside (Menidia menidia), the sheepshead minnow (Cyprinodon
varigatus) and the stripped killifish (Fundulus majalis; Table 5). Nearly all pelagic
organisms were found within various creeks surrounding Mecox Bay, with Atlantic

Silversides, Atlantic herring, and Japanese shore crabs being the exceptions (Table 3).
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DISCUSSION

Current Status of Mecox Bay:

Mecox Bay acts as a highly productive estuary for shellfish, particularly the
American oyster, Crassostera virginia (Fig 25; Southampton Town Trustees, pers.
comm.). Densities of oysters in Mecox exceed almost any other embayment on Long
Island (COSMA, 1985) and landings and recruitment of oysters have been increasing in
recent years (Fig 25; Southampton Town Trustees, pers. comm.). This represcﬁts a
marked departure from most other Long Island estuaries where shellfish populations have
been failing (COSMA, 1985; Bricelj and Lonsdale, 1997). Therefore, it is of great
interest to compare Mecox Bay to other Long Island estuaries in order to identify factors
which may enhance shellfish growth. The biggest difference is that Mecox Bay is mostly
closed and therefore does not have frequent exchanges with the Atlantic Ocean, as more
open estuaries would experience. Accordingly, Mecox Bay has lower salinity, 17.4 + 5.1
ppt, compared to other Long Island estuaries, in particular Great South Bay, Peconic Bay,
Long Island Sound, Shinnecock Bay, and Moriches Bay, whose average salinity levels
are 24-30 ppt (Table 3; SCDHS, 1976-2002). Since oysters are known to grow quicker
within brackish salinities (Thompson, 1997), the brackish environment in Mecox Bay
may physiologically benefit the resident population. Mecox Bay also has higher DIN
concentrations, 14.3 + 13.5 uM, than the previously mentioned Long Island estuaries,
where average bIN concentrations range between 1 and 5 uM (Table 3; SCDHS, 1976-
2002). Although there are moderately higher chlorophyll a (chl a) concentrations present
in Mecox Bay relative to Peconic Estuary, Shinnecock Bay, and Moriches Bay (SCDHS,

1976-2002), these levels may be mitigated by the presence of filter feeding bivalves
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within the bay (Officer et al., 1982). With the Mecox Bay inlet remaining mostly closed
throughout the year, there is no loss of phytoplankton through the flushing of the inlet.
Therefore, the phytoplankton community within Mecox Bay experiences high net growth.
The elevated levels of nitrogen and chl a in Mecox Bay suggest the high levels of
primary productivity are supporting dense and productive shellfish populations (COSMA,
1985). The existence of higher chl a levels in Great South Bay relative to Mecox Bay
(SCDHS, 1976-2002), in concert with the dramatic loss of shellfish populations in Great
South Bay during recent decades, supports the hypothesis that filter feeders play an

important role in regulating algal biomass in shallow Long Island estuaries.

During 2002, phytoplankton populations in Mecox Bay were both phosphorous
and nitrogen limited (Table 2). In contrast, most Long Island estuaries are only nitrogen
limited (Gobler and Safiudo—Wilhelmy, 2001b; Gobler, et al., 2002). Such nitrogen
limitation is similar to the Atlantic Ocean (Table 2) and may be the result of larger
exchanges of water between the estuaries and the ocean and longer residence times.
Mecox Bay was phosphorous limited between Jan and the beginning of May and in late
Nov and Dec and was nitrogen limited from Jun to Oct (Table 2). Systems are
determined to be phosphorus limited when the DIN:DIP ratio is above the ideal Redfield
Ratio value of 16:1 and nitrogen limited when below the same value (Berner and Berner,
1992). Accordingly, the DIN:DIP ratio in Mecox Bay was 87.6 £ 55.5 from Jan-May and
Nov-Dec, but was 3.7 + 4.1 during Jun-Oct (Fig 10) . The seasonal change in phosphorus

and nitrogen limitation seen in Mecox Bay has also been observed in Chesapeake Bay

(Howarth et al., 1995).
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Picoplankton comprised the majority of phytoplankton cells within Mecox Bay
(Fig 18). This data concurs with the size fractioned chl a data (Fig 17) and with other
studies of Long Island estuaries, showing that small phytoplankton dominate the total
phytoplankton biomass (Lively et. al., 1983). This dominance of small phytoplankton,
however, may not be good for shellfish. Previous studies of Long Island estuaries have
linked high cell densities of small phytoplankton to a decline in shellfish (Lively et. al.,
1983) due to their inability to retain small cells (Bass et al., 1990). However, the
abundance of shellfish in Mecox Bay suggests there must be enough larger algal biomass
to support robust growth (Fig 16). Microplankton (>10 pm) within Mecox Bay were
dominated by dinoflagellates and ciliates (Fig 20), while diatoms dominated
microplankton in the Atlantic Ocean (F ig 21). These results are consistent with other
studies which have found diatoms in open, well flushed waters around Long Island but
dinoflagellates in more eutrophic areas (Bruno, et al., 1980; Gobler and Boneillo, 2003).
Dinoflagellates and ciliates within Mecox Bay could be herbivorous grazers which
consume the smaller phytoplankton (Grahmn and Wilcox, 2000). The abundance of such
algal grazers may not only be promoted by the presence of prolific numbers of

picoplankton, but they may also regulate the algal biomass.

The composition of Mecox Bay bottom sediments is likely influenced by the
depth, hydrography, and productivity of this estuary. The prevalence of coarse grain,
organically deplete sediments around the perimeter and near the inlet of this system (Fig
23, 24) is likely due to the heavier physical motion of the water within these regions.

These regions are shallow, and thus are the most likely to be influenced by surface wave
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motion. Moreover, when the inlet is open, these regions are also subject to tidal currents.
The sum of these motions is likely to keep fine grain material, such as mud, in
suspension, but allows coarser material (sands) to remain. By contrast, the deeper
portions of Mecox in the bay’s center are less subject to these actions, and thus fine grain
material, which is organically enriched, settles in these regions (Fig 23,24). The
abundance of fine grain, organically rich material in Mill Creek is likely a reflection of
the drastic reduction of currents in this tributary as it passes through constricted, high
flow region under the Route 27 bridge to the more quiescent, brackish portion of the
tributary south of the bridge. In addition, the process of flocculation, which occurs as
freshwater and saltwater mix, is likely to cause organic particle formation and settling in
Mill Creek (Sharp et al., 1984). Finally, the high levels of nutrients and phytoplankton

biomass in Mill Creek (data not shown) are also likely to contribute to a high rate of

deposition of organic matter in this tributary.

As stated previously, Mecox Bay hosts a notable abundance of multiple shellfish,
including the American Oyster, Crassostera virginia, the ribbed mussel, Geukensia
demissa, and the soft shell clam, Mya arenaria (Fig 25). Although densities of shellfish
in the north, northeast, and southern regions of the bay were similar, densities were
highest in the southwest corner and lower in the northwest and southeast. Reduced
densities in the southeast corner may reflect the meandering of ocean inlet into this region
during all 2002 inlet openings. The lower food (phytoplankton) content and high
salinities in this region may restrict oyster growth. The lower shellfish densities in the

northwest corner of the bay is likely a function of this region including Mill Creek, which
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had low salinity, muddy sediment, and frequent phytoplankton blooms of dinoflagellates,
all properties which may negatively impact filter feeding oysters (Thompson, 1997). The
higher shellfish abundances in the southwest corner of Mecox Bay may be due to the
more sandy and variable sediment composition of this region. The proximity of this
region to Mill Creek may also be beneficial in that this region seemed to receive higher

levels of food (phytoplankton), but had ideal brackish salinities (Thompson, 1997).

Pelagic surveys in Mecox Bay revealed a high level of diversity of both fish and
invertebrates (Table 5). The great abundance of the blue claw crab (Callinectes sapidus)
indicates the potential for another successful fishery in the ecosystem. Initially, there was
concern that some species of fish or invertebrates may suffer ill effects from the opening
and closing of the inlets and the associated drastic changes in salinity in this bay. Such a
scenario could be a particularly troublesome for ocean dwelling organisms which could
become trapped in Mécox Bay once the ocean inlet has closed. However, the seining
survey and subsequent literature search indicated that most pelagic fish and invertebrates

found in Mecox Bay are euryhaline, being able to live in waters of a wide range of

salinity (Table 5).

Health of Mecox Bay:

One goal of this study was to access the health of the Mecox Bay ecosystem.
High nitrogen levels are present in the bay (Fig 7) and may be partly due to input from
the tributaries and groundwater (Fig 8,13). The tributaries and groundwater entering
Mecox Bay are a major source of nutrients (Fig 8, 13, 15). High levels of nitrogen are

present in the tributaries entering Mecox Bay (up to 200 pM; Fig 13). Groundwater was
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also a major source of nitrogen for Mecox Bay, particularly on the eastern shore of the

bay where nitrogen levels exceeded 500 uM (Fig 8). The peak levels of DIN in
tributaries (200pM) and in groundwater (500uM) entering Mecox Bay exceeds levels

previously reported around other Long Island estuaries (Gobler and Safiudo—Wilhelmy,
2001a; Clark, et al., submitted). The sources of the high nutrient levels entering Mecox
Bay from the tributaries and groundwater are likely to be anthropogenic, due to the large
amount of housing and/or farming in the area (Richardson and Jorgensen, 1996; LaRoche
et al., 1997; Gobler and Safiudo—Wilhelmy, 20012). Anthropogenic sources may also be
the cause of high dissolved organic nitrogen (DON) levels seen in Mecox Bay (Fig 11).
These nutrients likely support the high levels of primary and secondary productivity in

this system.

The high levels of nitrogen in Mecox Bay may be responsible for the increase in

phytoplankton densities, which could in turn die off and result in lower dissolved oxygen
(DO) levels. The Mecox Bay water column, however, is usually well mixed (data not

shown) a condition which seemingly prevents hypoxic conditions. The DO levels were
usually above the hypoxic threshold of 3 mg/L, except on 2 Jul and during some summer

observations in Hayground Cove, which is poorly flushed (data not shown; Fig 6).

Most of Mecox Bay is open to shellfishing between 15 Dec and 15 Apr, although
the NYDEC threshold for closing the shellfish bed is 70 MPN during this period. In
2002, densities of coliform bacteria were below the NYDEC threshold of 70 MPN during
the time Mecox Bay was open to shellfishing. Coliform densities reached levels above

70 MPN for the first time on 8 May (Station 3), 22 May (Station 2), and 16 Jul (Station 1;
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Fig 14). It is believed therefore that the shellfish season is appropriately chosen. As of 8
May, Station 3, at 93 colonies/100mL, was the only station above the NYDEC closing
threshold (Fig 14) and throughout the study, station 3 consistently had coliform densities
the same or higher than stations 1 and 2 (Fig 14). Moreover, coliform input from the
creeks into Mecox Bay averaged 350.2 £ 153.5 colonies/100mL (Fig 15). Hence, the
permanent closing of station 3 and Mecox Bay tributaries to shellfishing also seems to be

a necessary precaution for the ecosystem.

From the data collected, the opening of the inlet appears to decrease coliform
bacteria densities in Mecox Bay (Fig 14). Densities of coliform bacteria were always low
in the Atlantic Ocean (Fig 14). Densities of coliform bacteria dramatically increased
when the Mecox Bay inlet was closed, particularly in the warm summer months, and
decreased with the opening of the inlet during Jun (Fig 14). It is also likely that the
heavy rainfall seen in the autumn months contributed to the high densities of coliform

bacteria seen at that time (Table 4).

Impact of Inlet Openings on Mecox Bay:

The residence time of Mecox Bay is variable and dependent on many factors,
including the size of the inlet, the strength of the tides, the prevailing winds, and the state
of the Atlantic Ocean. Although the average residence time in Mecox Bay was 18.7 +
7.5 days during the course of this study, the residence time ranged from 5 days in Nov to
26 days in Jun (Table 1). In contrast, West Neck Bay, Shelter Island has an average
residence time of 14 days (Dilorenzo and Ram, 1991) and North Sea Harbor,

Southampton has an average residence time of 3 days (Gobler and Boneillo, 2003). The
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residence time of Peconic Estuary is approximately 50 days and in Great South Bay itis
100 days (Hardy, 1976; Wilson, et al., 1991). The difference in residence times between
Mecox Bay and the other small Long Island bays may be the result of a smaller inlet size

and fewer openings and thus lower exchanges with the Atlantic Ocean. Depending on

the structure of the Mecox Bay inlet, the time needed to flush the bay is variable.

Almost all of the parameters measured during the study were higher in Mecox
Bay than in the Atlantic Ocean (Table 3). Salinity concentrations, phosphate
concentrations and diatom cell densities weré the only parameters that showed higher
annual mean levels in the Atlantic Ocean. The higher phosphate levels seen in the
Atlantic Ocean is consistent with the general consensus that marine systems are nitrogen
limited (Richardson and Jergensen, 1996). However, it can generally be stated that inlet
opening will dilute most parameters within Mecox Bay. Rapid input frofn groundwater
and tributaries, particularly during cooler months, will prevent Mecox Bay from being
completely flushed of contaminants such as nitrogen. The opening of the inlet did

effectively reduce coliform bacteria, DON, and silicate in Mecox Bay during 2002.

Physical parameters were strongly and obviously influenced by the opening of
the Mecox Bay inlet. ‘The parameters most influenced by the opening of the inlet during
this study were the depth, salinity, and DO of Mecox Bay. The depth of Mecox Bay
increased with the closing of the inlet and decreased with the opening of the inlet (F ig 2).
Salinity levels within Mecox Bay dramatically increased during the openings of the inlet
from 6.3 ppt (7 Feb) to 26.6 ppt (7 Mar) and again from 13.96 ppt (22 May) to 25.6 ppt

(17 Jun; Fig 4). In contrast, the average salinity in the Atlantic Ocean remained fairly
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constant at 32.1 + 1.1 ppt (Fig 4). These results indicate rapid freshwater input to the
system from groundwater and tributaries, in concert with inlet openings, play an
important role in regulating water level in Mecox Bay. DO decreased with the Jun
opening of the inlet and increased dramatically with the closing of the inlet in Jul (Fig 6).
As with the sporadic inlet openings during the autumn, DO concentrations followed
variable increases and decreases, finally increasing to an annual high in Nov after the

closing of the inlet (Fig 6).

Higher phosphate concentrations in the Atlantic Ocean relative to Mecox Bay
during the winter and early spring months resulted in the delivery of phosphate to
phosphate limited phytoplankton in Mecox Bay during the Feb opening of the inlet (Fig
9). The increased levels of phosphate seemed to simulate a phytoplankton bloom as
levels of chl a increased during the Feb inlet opening (Fig 16). Atthe time of the
opening of the Mecox Bay inlet in late May and Jun, nitrogen concentrations in the
Atlantic Ocean were occasionally greater than in Mecox Bay (Fig 7). With the opening
of the inlet in Jun, chl @ concentrations in Mecox Bay increased, suggesting that during

the summer, the Atlantic Ocean may bring nitrogen into Mecox Bay (Nixon, et al., 1994).

Temperature followed an expected seasonal pattern during this study and may
have directly or indirectly influenced nutrient levels within Mecox Bay (Fig 5). The

levels of dissolved inorganic nitrogen (DIN) in the bay decreased with the warming
temperatures and again increased with the declining autumn temperatures (Fig 7). In

fact, DIN levels were highly and inversely correlated with bay temperature during this

study (r*=0.66, P<0.000001). With lower water temperature, marine organisms have a
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lower metabolic rate and thus lower nutrient uptake. A decrease in uptake rate by
organisms during the cooler months may explain the increase in DIN seen at that same
time. Also, higher groundwater and stream flow in winter, due to less evaporation, may
increase DIN levels (Steinhuis, et al., 1985). Benthic fluxes decrease with decreasing
temperatures and this may explain the coinciding decreases in phosphate concentrations

in late fall (Fig 9; Gobler and Safiudo—Wilhelmy, 2001a).

In conclusion, the opening of the Mecox Bay inlet has a prominent effect on some
physical, chemical, and biological attributes of Mecox Bay. Depth and salinity are most
dlrcctly affected by the opening of the inlet. Seasonal temperature changes play a direct
and indirect role in altering Mecox Bay nutrient concentrations, as does the significant
input from tributaries and groundwater. Large nutrient input into Mecox Bay likely

supports high levels of primary and secondary productivity in the system. Coliform

bacteria densities increase with the closing of the inlet and data from this study has

shown that the shellfishing season and areas of the bay open to shellfishing as determined

by the NYDEC to be accurate. The presence of large nutrient concentrations promotes

phytoplankton growth, which results in healthy shellfish populations within Mecox Bay.
hiel B st

The low flushing rate of Mecox Bay, resulting from the inlet remaining closed most of

the year, creates a phytoplankton community with higher net growth than that seen in

most open estuaries, particularly Peconic Estuary and Great South Bay. Mecox Bay is
///__\——

both phosphate and nitrogen limited, with phosphate limitation occurring in the winter,
early spring, and autumn and nitrogen limitation occurring in the summer. This contrasts

with the nitrogen limitation seen in most Long Island estuaries.
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Atlantic Ocean just outside the Mecox Bay Inlet. :



‘uonelasp piepuess | F juesaidel sieq JOUT ‘ejep By S8Jed|pu| SiXe-X 8yl ‘siejaw ulydep ayy sejedipul
sixe-A oy] "umoys osje si jojuj oy} Jo Buisop pue Bujuedo ay] ‘Aeg xoosj Jo ydaQ uesyy :z sunBjy

sjeq
N [ STRET N - R S ) N S et G . T S U G YO
s L 3 - A e ¥ 20 2 aa P B ¥R 2 5
> = o > > = . e R -
mMmmmax.mmmmmmm.mmmmmm«mww
PSS90 | Buedo : pesoj _ cao_ pesol9 _cao _a

dlpeiodg uadp
pasoj

(w) ypdag




- 090-G
- AON-LZ
L AON-L
- POVC
- 0001
L dog-02
- dos-zZ)L
- Bny-62
- Bny-gi
- Bny-
- Inr-81
L Inp-

- unp-02
L unp-9
L Aep-€2
- AeiN-6
- 1dvy-GZ
- ady-LL
- Jen-82
- JBN-pL
- ge4-8¢
- o4l
- uer-1¢

uep-Li

25

2.0 -

1.5 1

(w) ypdeq

1.0 A

0.5

0.0

Date

Figure 3: Mean secchi depth of Mecox Bay. The y-axis indicates the depth in meters. The x-

axis indicates the date. Error bars represent + 1 standard deviation.



‘9jep ayj sejedipul
sixe-x ay] -jdd uj Quijes ey sejedlpul sixe-A o] ‘uesdQ dRUERY 8y pue Aeg xooepy ul Aules :y eanbj4

8jeq

Ny X b A \o AN »v PRI
% ﬁaoae %oo,, S & & %ﬁ%@,%%, %oe

B 1 I 1 1 1 : ! 1 |

uea0Q SWuERY —m—

Aeg X000 —e—

(3dd) Auijes




—e—Mecox Bay

—m— Atlantic Ocean

- 990G
- AON-LT
- AON-L
- P02
L 19001
. deg-9z
L deg-Z|
- Bny-62
- Bny-g1
- Bny-|
- Inr-8l
- NP

- unP-0Z
L unp-9
- Repy-€£2
- Aepy-6

| sdy-sz

- advy-1 )
- JeN-8Z
- JEN-VL
- Go4-82
- god-vl
- uer-Lg

uep-}

30

25 -

T
o
o™

wn
b

(90) eamyesedwa]

o
-

Date
Figure 5: Temperature in Mecox Bay and the Atiantic Ocean. The y-axis indicates the temperature in oC.

The x-axis indicates the date.



- 090-G
| AON-1Z
| AON-.
L 100-+2

- 004
- des-92
- deg-Zl
| - Bny-62
- Bny-GL
- Bny-}
L Inr-81
- NPy
L unf-0Z
L unp-9
. AepN-€2
L Ae-6
- 1dy-GZ
- adv-LL
- JEN-8C
L JeN-pL

L go4-82

L qod-v)
L uep-1¢

, ; uep-21

14

12

10

8 -
6
4
2

(/6w) oq wonog

Date
Figure 6: Bottom dissolved oxygen (DO) in Mecox Bay. The y-axis indicates the bottom DO in mg/L. The x-

axis indicates the date.



‘UOHBIASP piepuejs | F Juasaides sieq Jou] "ojep ayj sejedipul sixe-x oy ‘Wl ul uojesusduUd
NIQ @y} sejeolpul sixe-A 8y “UesdQ dJUeRY 8y} pue Aeg x0d8p Ul Suoljesjusduod NiQ 2 eanBiy

ejeq

N A »v & N »‘,c NI
osO O/V OA/ Q bQ &2 000 oo b A«w aoooaa@r @@ av «a& N @7

1 B3 ! 1 | il % ) I — l o IS i e | | 4

— — N
C/ )

1/
N

\L/

uea0Q JhjueRY —m—
Aeg X009 —e—

(wrl) uonenusduod




"UOleIASp pJepue)s | Fjuasaidal
sieq JouT "UMOYS @Je Suojjeluaouod ajedlis pue ‘ejeydsoyd ‘ueBosiN "pe}se) Aeq ey Jo uopJod Byy s8jedIpul SiXe-X 8y

“INM Ul UoHEUBDUOD JuBLYNU BY) sajedlpul sixe-A 8y ‘Aeg xoosp\ Buusjus Jeyempunolb uj sjusinu jo uojenuaduoy g aunbig

1SeYH J1SBIYLION 1SOMUYLION 1S9O M

T -

—t—

IS N

00T

S

-

#
TRJOWOIDTIA]

-009

008



uoyelrep

plepuejs | F Jueseidal sieq Jou3 ‘ejep ey Sejedipu; sixe-x oyl "Wri uj uogesusouod sjeydsoyd
oy} sejeoipul sixe-A 8y "ueadQ dUEpY Sy} pue Aeg XOOS)y Ul SuojeAUSOUO Sjeydsoyd g eanBiy

P Y
on & onr éo,a.oo ao&oao& & o o 40/ ooaooo» @ﬁr @Ar 3 m»z eﬁr

1 1 1 1

ejeq
N
.0 hob.

1 Il 1 Il L 1 ks 1 Il X

—

uesoQ OHUERY —m—

Aeg X009\ —o—

Y

A

=l
1

A

60

- S}

- 0¢C

G

(wrl) uongenuesuocn



"UOREIASD pJepUE)s | T Juesaidal sieq Joug ‘Bjep ) sejedlpul SiXe-X 3yl "onel dia:NIa
ay) sajeoipul sixe-A 8y] UeS0Q SNUERY Y} PUB Aeg X00BI Ul Ofel JIQ:NIC 01 eanbid.

ejeq

A b & &c N

Lty aoo% S %& %%@@@4%%%%% L

| DRSS | 1 i b e Y J 1 s oy -l ] o

e, S
{
- 0§
\
/
% o - 00}
- 051
] - 002
ueadQ onueNy —m— - 0S¢
Aeg XOOO) —o—

00¢€

oney did:NIa



"UOBIASP piepue)s
| ¥ Juesaidal sieq Jouz "ajep ay} sejedlpul sixe-x 8y ‘Wl ul uogenusduod NOQ oyl
sajesipul sixe-A 8| ‘uesdQ dnuepy oy} pue Aeq Xoo9py Ul UOHEUSIU0D NOJ L} eanBi4

ojeQ

L L &N b oy & oo L 2 & Nl N oD SN SN
5 N v A A 07 BN N 5 BB B9 N B R PP I NN
FE TS S S E S S 5

1 1 1 1 1 1 I il I il 1 i

T I

1 ke 1 ! ')

- 0€

- 2 Q.v

- 09

- 0L

- 08

uesoQ Spuepy —m—

Keg X009\ —o— e

00}

(wirl) uopenuesuo)n



"uopelnep

piepuejs | T juesaidal sieq Joug "ajep auy) Sajedlpul sixe-X 8y Wil uj UoReRuUSIUD ajeols
oy} sejedipul Sixe-A 8y] UeesQ SNUBRY SU) Pue Aeg XOON Ul UOHBIUSILCD 9)edi|iS :Z} eanBiy

oOo/y oA/

ejeq

bz\/ NS N S
Qo%oo&oo 00 nb.nx 4049 @ﬁr% .1 P@Ak&«&vz i

ueadQ Jhuely —m—
Aeg X009 —e—

fLles J

L 05
L 09
oL

- 08

- 06

00}

(wrl) uonenusduod



A
?I

i

N

Sam's

8

T

55

. go

| { ‘ 55

& w

g 38

$E

: 5

N o S

s g
8 o
4 w TE
e = 2%

S HE
= T~ > 2
£ g
£ & -
E o % § S E
O Qo 8 "84 d S 385
= ® 2 o B 25
8 Z i = A > g
8 0 = = s M = 8
o | J —
Z & o ) : am 9

/ .
[ = 7

i 111

250

. i U
: f |
(NIRRT
HEEHARRRRTORETDARARS :
I | 1 }
- S o O
e e w
@\ i

TRJOWOIDTIA]

Burnett Mill

Channel

Figure 13: Concentration of nutrients in tributaries enterin
#M. The x-axis indicates the tributary. Nitrate, DON

each tributary. Error bars represent + 1 standard deviation.



&O.no

AT

‘ejep 8yj sajedipul Sixe-X 8y W0 |/S8IUojodj Ul BLSjOBq WLIOH|0D 10) Xepul NdIN ey}
sejeolpul sixe-A 8y "uesdQ SjUERY BY} pue Aeg X008\ Ul SeRISUSp BULJOE] ULIOHIOD) iy} 8JnBig

v ze

o¢o

ejeq

hw. &
Ob %%& oo oo n». nz oon oon

1 1 c
- 0G
- 00}
- 0G)
- 002
- 0S2
- 00€
- 0GE
¢ uoneis —e— - 00%
¢ uonelg —p—
} uones —e— - 0S¥
ueaoQ diuely —m—

00S

(quigo}/seluojod #) xepuj NdW



- 09Q-G

- AON-1Z

- AON-/

- PO-¥C

- 1°0-01

- deg-9z

- des-z)

- Bny-62

- Bny-G|

L Bny-L

- Inr-gl

- unp-0g

- unp-g

- ReN-g2

- AeN-6

- 1dy-52

"UONEIASP pIEpPUE)S

} Fjuesaidal sieq Jjouz "9jep oy} sejedipul sixe-x ay] /6l u) uopenuadUoD B Y2 3Y) SedIpul
sixe-A ay] "ueeoQ onuepy 8y} pue Aeg xodapy ui sjaA’| (B o) e JJAydoiojyD SjoypA 191 a4nbBi4

- ady-1

- JBN-8C

- JeN-pL
 go4-82
- godpL
- uer-1g

uer-/\

A

uesoQ JNuey —a—
Aeg x009)\ —e—

- 0l

- Gl

- 0C

T4

(6n) e o



‘ajep oy} s8jeolpul SiXe-X Bl | “Jwy/siieo ul Asusp |jeo ey sejedipul
sixe-A ay] ‘ue=2Q dHUEpY By} Ul sapisuap uopjuejdoueu pue uopjuejdodid :6) e4nBiy

ejeq
OOO O/V % O% 00 00 00 040 ﬁk/vo %%% Qb ﬁ/%y vav /«éﬂ /v@ﬁ\
J» - 52
- 000°0S
- 000°001
- 000°0S1
- 000°002
uopjuejdouep —m—
uopjue|dodid —e—

000°0S2

(quysyied) Aisueq 1190



"9)ep 8y} sejedjpul sixe-x 8yl “|uysjieo u) Ayisusp |20 au sajeoipul
sixe-A oy] ‘Aeg X009\ Ul SaRISUSP |80 Sjel|io pue ‘wojelp ‘sjejjebeyoulq 10z einBi4

ojeq

N &» S \z v.z

\ )Vo ‘:‘ ‘- \. E

- 00S°}

- 0002

sojel|i) —v— - 00S'C
swojeiq —m—
sajejjebeyoulq —e—

000t

(wysjied) Ayisueq 11eD



"ejep oy} sejeolpul siXe-X 9y] “|u/s|jeo U} Ajsuap [joo oy
sejeoipul sixe-A 8y °"UesdQ dRUBRY Oy} Ul SBISusp ||ed ejeljio pue ‘wolelp ‘ejejlebeyoulq 1z eanbi4

ejeq

xowr‘nw.y N A A

ooO Y onr Qz Ob &0 oo P n». Ak nb&% @ﬁr@/ ar 40& IO S NN

7 e -0

- 002

- 00%

- 009

- 008
sejelji —v— - 000°}

swojeld —m—
sojejjobeyouiq —e— -

00Z'}

(qwysyjes) Aysueq j1eD



meters to levels found on April 18, 2002

7 0-1.0m W 15-20m
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Figure 22. Bathymetry of Mecox Bay. Depths, in meters, were normalized to 18 Apr
2002, which is representative of the ‘average’ depth or state of the bay.
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Figure 23. Sediment composition of Mecox Bay as determined by standard sieve analysis
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Figure 24. Sediment organic carbon content of Mecox Bay expressed as a percentage
of weight.
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Figure 25. Densities of shellfish surveyed in Mecox Bay, spring 2002.
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Table 1: Residence time of Mecox Bay.

Time frame| Residence time (d) method
Feb 18 observed salinity change
Feb 19 salt balance
June 19 observed salinity change|
June 25 current measurements
June 26 salt balance .
November 5 current measurements

Table 2: Nutrient limitation in Meocx Bay and the Atlantic Ocean.

Nutrient Limitation
date Mecox | Ocean
24-Jan B -
7-Feb - -
15-Feb
25-Feb
7-Mar
14-Mar
28-Mar
4-Apr
11-Apr
18-Apr
8-May
22-May
3-Jun
10-Jun
17-Jun
2-Jul
16-Jul
1-Aug
12-Aug
5-Sep
20-Sep
3-Oct
10-Oct
17-Oct
24-Oct
31-Oct
7-Nov
14-Nov - -
27-Nov
13-Dec

' |O|0|O|0|O|Tf |TO|TO
L]

= i g ]

Z|Z1Z|Z1Z 1

ZIZ1v [Z e

V | Z|1Z|1Z)|Z|Z|Z )
= L

ZA 0 B2

0|0
L




Table 3: Annual means of parameters in Mecox Bay and the Atlantic Ocean

Mean depth
Mean secchi depth
. Salinity
Temperature
Bottom DO

DIN

Phosphate
DIN:DIP ratio
DON

Silicate

Coliform bacteria
Whole chl a
<5chla
picoplankton
nanoplankton
dinoflagellates
diatoms

ciliates

Mecox Bay Atlantic Ocean
1.6+ 03 m -
1.1£02m -
174451 321 4.1
140+7.8°C 125 £58°C
7.9+2.4 4
14.3+13.5uM 32+1.8uM
0.6+ 0.4 pM 0.8+0.2puM
49.7 + 59.6 43+24
43.2+16.1 pM 16.6 £5.7 uyM
43.7+17.2 pM 7.0+ 7.2 uM
91.0 + 121.0 colonies/100mL 2.8 + 4.3 colonies/100mL
8.4+5.1 pg/L 1.9+ 0.4 pg/L
6.8+4.3 ng/L 13+1.2 ug/L
317,822 + 313,763.9 cells/mL 56,932 + 67,696.4

117,883 + 126,616.3 cells/mL
657 £+ 626.0 cells/mL
227 + 298.6 cells/mL

156 £ 339.2 cells/mL

11,537 + 12,228.4 cells/mL
73 + 82.9 cells/mL
360 = 298.9 cells/mL

4.0+ 17.2 cells/mL



Table 4: Total Monthly Rainfall in 2002 for Southampton, NY.

[Month [Total Rainfall (cm)
Feb 2.6416
Mar 7.4676
Apr 10.3378
iMay 11.4046
Jun 8.9916
Jul 2.4384
Aug 5.1308
Sep 16.9672
Oct 10.1092
Nov 5.9436
Dec 11.5062
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APPENDIX C
NYSDEC Inlet Management Permit
and

Emergency Authorizations
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVA'HON

DEC PERMIT NUMBER EFFECTIVE DATE
1-4736-03009/00005 g February 21, 2008
FACILITY/PROGRAM NUMBER(S) PE R M 'T EXPIRATION DATE(S)
Under the Environmental February 20, 2016
Conservation Law

TYPE OF PERMIT B New O Renewa! O Modification O Permit to Construct O Permit to Operate

B Article 15, Title 5: Protection of Waters O Article 17, Titles 7, 8: SPDES O Article 27, Title 9; BNYCRR 373:
' ’ Hazardous Waste Management
O Article 15, Title 15: Water Supply O Article 19: Air Pollution Contro!
; O - Article 34: Coastal Erosion
O Article 15, Title 15: Water Transport O Article 23, Title 27; Mined Land Management
Reclamation

O Adicle 15, Title 15: Long Island Wells 0O Article 36: Floodplain Management

O Article 24: Freshwater Wetlands

O Aticle 15, Title 27: Wild, Scenic and ‘ . O Aricles 1, 3, 17, 19, 27, 37: 6NYCRR
Recreational Rivers . W Article 25: Tidal Wetlands 380: Radiation Control

B 6NYCRR 608: Water Quality Certifica- O Arlicle 27, Title 7; 6NYCRR 360:
Solid Waste Management

tion
PERMIT ISSUED TO | TELEPHONE NUMBER
Board of Trustees of the Freeholders and Commonalty of the Town of Southampto - | (631) 287-5717 ”

ADDRESS OF PERMITTEE : u
116 Hampton Road, Town Hall, Southampton, NY 11968

CONTACT PERSON FOR PERMITTED WORK . TELEPHONE NUMBER
inter-Science Research Associates, P.O. Box 1201, Southampton, NY 11969-1201 (631) 283-5958

NAME AND ADDRESS OF PROJECT/FACILITY

Mecox Bay and the Atlantic Ocean

COUNTY TOWN | WATERCOURSE ' NYTM COORDINATES 1’
Suffolk Southampton Mecox Bay/Atlantic Ocean

DESCRIPTION OF AUTHORIZED ACTIVITY: .
Dredge to 6 ft. below mean low water a 200 ft. wide by 2408 ft. long channel from Mecox Bay to the Atlantic Ocean.

Resultant 30,000 cubic yards of dredged material to be plabed on the beaches east and west of the inlet as beach

nourishment. All work must be done In accordance with the attached plans prepared by Inter-Science on 8/25/04 and

stamped NYSDEC approved on 2/21/06.
%

By acceptance of this permit, the permittee agrees that the permit is contingent upon strict compliance with the ECL, all
applicable regulations, the General Conditions specified (see page 2 & 3) and any Special Conditions included as part of .

this permit.

PERMIT ADMINISTRATOR: ADDRESS

George W. Hammarth - (DMG) Region 1 Headquarters, Bldg. #40, SUNY, Stony Brook, NY 11790-2356
AUTHORIZED SIGNATURE DATE

Page 1 of 4

% /A X
__Nbosa () Fawsnigdf February 23, 2006
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MECOX

)
Purpose: Dredging Pro
Adjacent Property Owners:

900-179-1-33: Alixander Lollins and Stuart Baker
900-179-1-39: Town of Southampton
900-179-1-34: Marcia and Richard Godosky
900-179-1-35: Joint Ownership

900-179-1-2: Ethel Hurvitz

900-179-1-1: Bumetts Cove Assodation, inc
900-179-2-2.1: Jay and Prudence Mortimer
900-179-2-15: Town of Southampton

Legend

AY

Current Proposed Extension of
Channel: 200" Wide x 2,408’ Long

ALW and Sediment Deposits
e ALW

AHW

Wetlands Limit Line

Current Shoreline

Dredging Limit Line

W\

Proposed Dredge Spoils Deposit Area

Previously Proposed Extension of

____,..—-——-""’"Chamd: 200’ Wide x 2,408' Long

e,
v

oS FTTT

AN

N3
NN

Detail View #1

300 600
| [] 1
Scale: 1°=300'

Obclaimer: This drawing b for concept design praposes ondy. Prics o construcion, ol desigh

- .,;r.!"’)

Previous Limit of Apparent
High Water

Cutrrent Position of Appwrent Low
Water anl Flowing Sitt anl Sevliment
sits a3 af 10-13-04.

Pmitioned Located by Acvographic
Inc. Fly Over.

Location of Pro"ﬂ:

In: Mecox Bay

County: Suffolk County

Applicant: Inter-Science Research Assodiates, Inc,
PO Bax 1201 Southampton, NY 11969

File: Southampton Town/Mecox Bay/ACOE Setdwg
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Previous Limut of Apparent
N — High Water
Previous Limit of Cursrent Position of Apgarent Low
Apparent Low Water Watet and Flowing Silt an Seciment

Wetlandls tine ml
by Inter-Science ot
tes, Inc. on No
4, 2000Using High Resohit
k ant) White
Phatogradls Dated October
14, 2004,

SCTM #: 500179221

L s
K W
g SRR Suging ,‘,\‘-.“‘;/ ZQ\, KT #: %01792.188

OO 2 \ o . ‘*

p-179-12

NN N K Spgeaent tegy e

Land \ *
Fov of : ‘\/ A yd

o \\ Original Dredge

) Spoils Deposit Area

Original Maintenance
Is Deposit Area
~_Location of
Pre-Existing Sam] Bas
roposed Dredge Area
A
- S ATLANTIC OCEAN
ot - Dvedging Site

Purpose: Dredging Plan / Proposed Conditions Detail View #2 Name of Project:
Adjacent Propesty Owners: 0 300 600 Dredge Project
900-179-1-33: Alixander Lollins and Start Baker [ emmms———— Location of Project:
900-179-1-39: Town of Southampton Scale: 1°=300'
sy iy oSy
$1 79-1:2: E{hel Hunviz Bound of Trustees of Uoe Frechobers and Applicant: Inter-Science Research Associates, Inc.
900-179-1-1: Burnetrs Cove Association, Inc mmmﬂ" PO Bax 1209 Southampton, NY 11969
900-179-2-2.1: Jay and Prudence Mostimer ! Southampton, NY 11960 File: Town/Mec /ACOE Set.
900-179-2-15: Town of Southampton  Dischlener; Thi drawing s for conceps desig pesposscrly. Pior > crstucsion, b desgn File: Southampton ox Bayl dwg
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION

EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1

Division of Environmental Permits

SUNY @ Stony Brook IDEC # 1-4736-03009 / 00008
50 Circle Road

Stony Brook, NY 11790 - 3409

EFFECTIVE DATE: June 14, 2016 EXPIRATION DATE: June 24, 2016

Name & Address of Permittee/Applicant. Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Inter-Science Research Associates, Inc.
PO Box 1201 — 36 Nugent St.
Southampton, N.Y. 11969-1201

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, BNYCRR Part 661: Tidal Wetlands

Article 15, Title 5 of the ECL, BNYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, BNYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a connection between
Mecox Bay and the ocean. The channel will be of approximate dimensions 220 feet long by 10 feet wide by
4 feet deep. Up to 1,000 cubic yards of excavated sand will be stockpiled on the upper beach on the west
side of the cut. The channel is necessary to relieve very high water levels in Mecox Bay. The work shall be
as shown on the two attached maps by Inter-Science Research Associates, Inc. stamped “NYSDEC
Approved 6/14/16".

Finding That An Emergency Exists:
Based on the Department's review of the situation and the information provided by the Board of Trustees of
the Freeholders & Commonality of the Town of Southampton and Inter-Science Research Associates, Inc.,
and having consulted with the Department’s Bureau of Wildlife, the Department has determined that this
situation meets the definition of an emergency, “an event which presents an immediate threat to life,
health, property, or natural resources.” as defined in the Uniform Procedures regulations, Section 621.12.
There is currently an immediate threat to human health and welfare, and water quality in Mecox Bay due to
the back-up or temporary failure of septic systems on properties in the Mecox Bay watershed from the
extraordinarily high groundwater levels associated with the high pond surface water level. The high pond
water level / groundwater level is also causing the flooding of the basements of many homes in the
watershed.

Accordingly, the Department hereby makes a finding that an emergeney exists pursuant to Section 621.12 of
the Uniform Procedures Act regulations due to the threat noted above. The Department has determined that
emergency action is necessary in order to protect the public welfare and health, and the surface water
quality in Mecox Bay.



Town of Southampton
Mecox Cut Emergency Authorization
Page 2 of 3

Authorized and issued by:

Georgz W. Hammarth )

Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures regulations:

SPECIAL CONDITIONS

All work is to be performed in accordance with the conditions described below:

1.

Activities authorized by this permit shall be conducted before June 21 or prior to the date when
monitoring indicates that the nests located in front of 209 or 421 Dune Road (see approved plans)
have hatched, whichever occurs first.

The activities authorized by this permit must be conducted under the supervision of a DEC-approved
environmental monitor to ensure that there is no disturbance to the state and federally-listed piping
plover and the state listed least tern as a result of the project. The monitor shall survey the project
area before the start of any regulated activity each day and must remain on the project site
supervising activities throughout the work day. If the monitor observes the presence of piping plovers
or least terns within the construction area, and determines that the project activities are disturbing
these species, the monitor must stop the project and immediately contact NYSDEC Region 1 Bureau
of Wildlife (Kevin Jennings 631-444-0307).

All trucks and mechanical equipment must access the beach from Flying Point Road as shown on the
approved plans. Vehicles and equipment associated with this project must be restricted to areas
west of the cut.

The permittee shall grade the beach to remove all tire tracks or ruts made by trucks and earth moving
equipment immediately upon completion of the authorized work.

After project completion, the Town of Southampton plover stewards shall fence any additional piping
plover foraging areas which may be formed as a result of changes to the water level in Mecox Bay.

All activities authorized by this emergency authorization must be in strict conformance with the
approved plans submitted by the applicant or his agent as part of the emergency authorization
application.

This Emergency Authorization is issued for a 10-day period commencing on the effective date and

ending at midnight on the expiration date and may not be renewed. DEC'’s review of the Town of
Southampton’s application for a standard Tidal Wetlands, Protection of Waters and Water Quality
Certification permit for the opening of the Mecox Cut is ongoing.



Town of Southampton
Mecox Cut Emergency Authorization
Page 3 of 3

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, BNYCRR Part
608.

cc: USACE
USFWS
Wildlife
BOH-TW
File

Emergency Authorization ver. 8/6/03
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/—Proposed Dredge.

Proposed Emergency Dredging
(10 A wide / 3 Ft. Deep
/220 F1. Long Approx.)

Proposed Machinery and
Vehicle Route from Road End
to Work Area on Beach.
(Shaded Area indicates
Stockpile Location for Material
Excavated to open the Cut)

Name of Project:
Dredge Project

Location of Project:

Adjacent Property Owners:
900-179-1-33: Alixander Lollins and Stuart Baker
900-179-1-39: Town of Southampton

Dredge Channel with Access
o 400'

. L
900-179-1-34. Marcia and Richard Godosky Scale: 1'=400' In. Mecox Bay
90C-179-1-35; Joint Ownership Client: County: Suffolk County
900-179-1-2: Ethel Huritz Boun of Irustess of the Freshalkders and Applicant. Inter-Science Research Associates, Inc.
900-179-1-1: Burnetts Cove Association, Inc L""":’:"'d"‘; :;: Zm”“" PO Box 1201 Southampton, NY 11969
900-179-2-2.1: Jay and Prudence Mortimer Southampion, NY 11968 Fike! m:\clients\southamplon board of \

900-179-2-15: Town of Southampton T b ool dredging aerial overay w emengency dredge alt 3 06082016 dwg
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION
d EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1

Division of Environmental Permits

SUNY @ Stony Brook [DEC # 1-4736-03009 / 00008)
e 29616 16aM11:58 TRUSTE

Stony Brook, NY 11790 - 3409

EFFECTIVE DATE: August 25, 2016 EXPIRATION DATE: September 24, 2016

Name & Address of Permittee/Applicant: Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Board of Trustees of the Commonality of the Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, BNYCRR Part 661: Tidal Wetlands
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a connection between
Mecox Bay and the ocean. The channel will be of approximate dimensions 220 feet long by 10 feet wide by
4 feet deep. Up to 1,000 cubic yards of excavated sand will be stockpiled on the upper beach on the west
side of the cut. The channel is necessary to release water containing unsafe concentrations of cyanobacteria
and to relieve high water levels in Mecox Bay. The work shall be as shown on the attached map by Inter-
Science Research Associates, Inc. stamped “NYSDEC Approved 8/25/16”.

Finding That An Emergency Exists:

Based on the Department’s review of the situation and the information provided by the Board of Trustees of
the Commonality of the Town of Southampton, and having consulted with the Department of Environmental
Conservation’s Bureau of Wildlife, DEC has determined that this situation meets the definition of an
emergency, “an_event which presents an immediate threat to life, health, property, or natural
resources,” as defined in the Uniform Procedures Regulations, Section 621.12. There is currently an
immediate threat to human health, welfare, and water quality in Mecox Bay due to an overgrowth or bloom of
cyanobacteria (blue-green algae) in the bay. This has prompted officials of the Suffolk County Department of
Health Services to issue a public notification recommending that people refrain from swimming, wading or
otherwise using the waters of Mecox Bay and keep children and pets away from the area.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of
the Uniform Procedures Regulations due to the threat noted above. The Department has determined that
emergency action is necessary in order to protect the public welfare and health, and the surface water
quality in Mecox Bay.




Town of Southampton |
Mecox Cut Emergency Authorization ‘
August 25, 2016 ‘
Page 2 of 3 |

|

Authorized and issued by:

el Yl

George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures Regulations:

SPECIAL CONDITIONS

All work is to be performed in accordance with the conditions described below:

1. If the activities authorized by this permit are undertaken prior to August 31, 2016, the work must be
conducted under the supervision of a DEC-approved environmental monitor to ensure that there is no
disturbance to the state and federally-listed piping plover and the state listed least tern as a result of the
project. The monitor shall survey the project area before the start of any regulated activity each day and
must remain on the project site supervising activities throughout the work day. If the monitor observes
the presence of piping plovers or least terns within the construction area, and determines that the project
activities are disturbing these species, the monitor must stop the project and immediately contact
NYSDEC Region 1 Bureau of Wildlife (Kevin Jennings 631-444-0307).

2. All trucks and mechanical equipment must access the beach from Flying Point Road as shown on the
approved plan. Vehicles and equipment associated with this project must be restricted to areas west of
the cut.

3. ltis the permittee’ s responsibility to contact the Suffolk County Department of Health Services
(Michael Jensen: michael.jensen@suffolkcountyny.gov / 631-852-5760) prior to the start of any activities
authorized herein to determine whether there are any public health concerns for people swimming,
wading or otherwise coming into contact with the waters of the Atlantic Ocean in the vicinity of the Mecox
Cut during the period when the pond is draining and for some period thereafter. The permittee shall
follow any and all recommendations made by SCDHS for the protection of ocean beach users from
cyanobacteria-related water quality impacts.

4. All activities authorized by this emergency authorization must be in strict conformance with the
approved plan submitted by the applicant or his agent as part of the emergency authorization
application.

This Emergency Authorization is issued for a 30-day period commencing on the effective date and
ending at midnight on the expiration date. This authorization may be renewed for an additional 30-day
period provided the permittee requests said renewal in writing and complies with all conditions contained |
herein. |

b e L



~

Town of Southampton

Mecox Cut Emergency Authorization
August 25, 2016

Page 3 of 3

Said renewal request must be submitted to the Regional Permit Administrator no later than 7 days
prior to the expiration of the original 30-day period and no additional activity may occur after the
expiration of the original 30-day period unless authorized in writing by the Department prior to
commencement of said activities. DEC’s review of the Town of Southampton’s application for a standard
Tidal Wetlands, Protection of Waters and Water Quality Certification permit for the opening of the Mecox
Cut is ongoing.

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, 6 NYCRR Part
608.

cc: Michael Jensen - SCDHS
USACE
USFWS
Carrie Meek Gallagher — DEC Regional Director
Wildlife
BOH-TW
file

Emergency Authorization ver. 8/5/03




NYSDRC
- APPROVED AS PER TERMS
AND CONDITIONS OF

o )36~ asm/wii

D3

DATEB -

RITHE

Proposed Emergency Dredging
(10 Ft. wide / 4 FL. Deep

/220 Fi. Long Approx.)

Proposed Machinery and
Vehicle Route from Road End
to Work Area on Beach.
(Shaded Area indicates
Stockpile Location for Material
Excavated to open the Cut)

. T

|

Purpose: Dredging Plan / Proposed Conditions Dredge Channel with Access Name of Project:

Adjacent Property Owners: 0 400' 800 Dredge Project

i e o ———————————— Location of Project:
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION
EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1 ‘
Division of Environmental Permits
[
-w

SUNY @ Stony Brook
50 Circle Road )
Stony Brook, NY 11790 - 3409

IDEC # 1-4736-03009 / 00011]

EFFECTIVE DATE: October 11, 2016 EXPIRATION DATE: November 10, 2016

Name & Address of Permittee/Applicant Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Board of Trustees of the Commonality of the Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a connection between
Mecox Bay and the ocean. The channel will be of approximate dimensions 220 feet long by 10 feet wide by
4 feet deep. Up to 1,000 cubic yards of excavated sand will be stockpiled on the upper beach on the west
side of the cut. The channel is necessary to relieve high water levels in Mecox Bay. The work shall be as
shown on the attached map by Inter-Science Research Associates, Inc. stamped “NYSDEC Approved
8/25/16".

Finding That An Emergency Exists:

Based on the Department’s review of the situation and the information provided by the Board of Trustees of
the Commonality of the Town of Southampton, DEC has determined that this situation meets the definition of
an emergency, “an event which presents an immediate threat to life, health, property, or natural
resources,” as defined in the Uniform Procedures Regulations, Section 621.12. There is currently an
immediate threat to human health, welfare, and water quality in Mecox Bay due to the back-up or temporary
failure of septic systems on properties in the Mecox Bay watershed from the high groundwater levels
associated with the high pond surface water level. This high pond water level / high groundwater level can
also cause flooding of the basements of houses in the watershed.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of
the Uniform Procedures Regulations due to the threat noted above. The Department has determined that
emergency action is necessary in order to protect the public welfare and health, and the surface water
quality in Mecox Bay.



Town of Southampton

Mecox Cut Emergency Authorization
October 11, 2016

Page 2 of 3

Authorized and issued by:

George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures Regulations:

SPECIAL CONDITIONS

All work is to be performed in accordance with the conditions described below:

1. The cut shall be closed using the material stockpiled from the cut opening if the channel moves more
than 150 feet from the excavated center line or the cut does not close by itself within 14 days of the
opening.

2. All trucks and mechanical equipment must access the beach from Flying Point Road as shown on the
approved plan. Vehicles and equipment associated with this project must be restricted to areas west of
the cut.

3. All activities authorized by this emergency authorization must be in strict conformance with the
approved plan submitted by the applicant or his agent as part of the emergency authorization
application.

This Emergency Authorization is issued for a 30-day period commencing on the effective date and
ending at midnight on the expiration date. This authorization may be renewed for an additional 30-day
period provided the permittee requests said renewal in writing and complies with all conditions contained
herein.

Said renewal request must be submitted to the Regional Permit Administrator no later than 7 days
prior to the expiration of the original 30-day period and no additional activity may occur after the
expiration of the original 30-day period unless authorized in writing by the Department prior to
commencement of said activities. DEC’s review of the Town of Southampton’s application for a standard
Tidal Wetlands, Protection of Waters and Water Quality Certification permit for the opening of the Mecox
Cut is ongoing.

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.



Town of Southampton

Mecox Cut Emergency Authorization
October 11, 2016

Page 3 of 3

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, 6 NYCRR Part
608.

cc: USACE
USFWS
Nica B. Strunk, Esq.
Carrie Meek Gallagher — DEC Regional Director
Wildlife
BOH-TW
file

Emergency Authorization ver. 8/6/03
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION
EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1 e
Division of Environmental Permits
SUNY @ Stony Brook — [DEC # 1-4736-03009/00014]

50 Circle Road
Stony Brook, NY 11790 - 3409

EFFECTIVE DATE: December 13, 2016 EXPIRATION DATE: January 12, 2017

Name & Address of Permittee/Applicant Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Board of Trustees of the Commonality of the Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: -Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a connection between
Mecox Bay and the ocean. The channel will be of approximate dimensions 220 feet long by 10 feet wide by
4 feet deep. Up to 1,000 cubic yards of excavated sand will be stockpiled on the upper beach on the east
side of the cut. The channel is necessary to establish a temporary flushing connection between the bay and
the ocean in order to address a bloom of cyanobacteria confirmed on December 2, 2016 and to regulate the
salinity of the bay to support the survival of shellfish and finfish. The work shall be as shown on the attached
map stamped “NYSDEC Approved 12/13/16".

Finding That An Emergency Exists:
Based on the Department’s review of the situation and the information provided by the Board of Trustees of

the Commonality of the Town of Southampton, DEC has determined that this situation meets the definition of
.an emergency, “an_event which presents an immediate threat to life, health, property, or natural
resources,” as defined in the Uniform Procedures Regulations, Section 621.12. There is currently an
immediate threat to human health, welfare, and water quality in Mecox Bay due to the overgrowth of blue-
~green algae in a tributary of the bay as confirmed by the Suffolk County Department of Health Services news
release of December 2, 2016. In addition, The Board of Trustees of the Freeholders & Commonality of the
Town of Southampton has confirmed that the salinity level in Mecox Bay is currently too low for the survival
of shellfish and finfish, which are significant natural resources.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of
the Uniform Procedures Regulations due to the threat noted above.



Town of Southampton

Mecox Cut Emergency Authorization
December 13, 2016

Page 2 of 3

The Department has determined that emergency action is necessary in order to protect the public welfare
and health, natural resources and the surface water quality in Mecox Bay.

Authorized and issued by:

George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures Regulations:

SPECIAL CONDITIONS

All work is to be performed in accordance with the conditions described below:

1. The cut shall be closed using the material stockpiled from the cut opening if the channel moves more
than 150 feet from the excavated center line or the cut does not close by itself within 14 days of the
opening.

2. The area east of the cut footprint is important habitat for the reproductive activities of state and
federally listed species of shorebirds. If the permittee stores the material excavated pursuant to this
emergency authorization on the east side of the cut, it must do so in accordance with one of the
following two provisions:

- If the material is not placed as a stockpile, it must be graded upon excavation in a manner which
maintains the placement area’s suitability as nesting and foraging habitat for the piping plover and least
tern.

- If the material is placed as a stockpile, it is the Permittees responsibility to monitor the condition of the
stockpile area. If the stockpile area is not in a condition to support piping plover and least tern nesting
and foraging (inappropriate grades, slopes or surface irregularities, etc.) by March 15, 2017, the
permittee must grade the stockpile area to re-establish suitable nesting conditions by March 31, 2017.

3. All activities authorized by this emergency authorization must be in strict conformance with the
approved plan submitted by the applicant or his agent as part of the emergency authorization
application.

This Emergency Authorization is issued for a 30-day period commencing on the effective date and
ending at midnight on the expiration date. This authorization may be renewed for an additional 30-day
period provided the permittee requests said renewal in writing and complies with all conditions contained
herein.



Town of Southampton

Mecox Cut Emergency Authorization
December 13, 2016

Page 3 of 3

Said renewal request must be submitted to the Regional Permit Administrator no later than 7 days
prior to the expiration of the original 30-day period and no additional activity may occur after the
expiration of the original 30-day period unless authorized in writing by the Department prior to
commencement of said activities. DEC's review of the Town of Southampton’s application for a standard
Tidal Wetlands, Protection of Waters and Water Quality Certification permit for the opening of the Mecox
Cut is ongoing.

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, 6 NYCRR Part
608.

cc. USACE
USFWS
Nica B. Strunk, Esq.
Carrie Meek Gallagher — DEC Regional Director
Wildlife
BOH-TW
file

Emergency Authorizatlon ver. 8/5/03
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION

EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1

Division of Environmental Permits ‘
SUNY @ Stony Brook —v‘
50 Circle Road

Stony Brook, NY 11790 - 3409

|DEC # 1-4736-03009 / 00017|

EFFECTIVE DATE: March 27, 2017 EXPIRATION DATE: March 31, 2017

Name & Address of Permittee/Applicant Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Board of Trustees of the Commonality of the Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands

Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a connection between
Mecox Bay and the ocean. The channel will be of approximate dimensions 220 feet long by 10 feet wide by
4 feet deep. Up to 1,000 cubic yards of excavated sand will be stockpiled on the upper beach on the west
side of the cut. The channel is necessary to establish a temporary flushing connection between the bay and
the ocean in order to regulate the water level in the bay. The work shall be as shown on the attached map
stamped “NYSDEC Approved 3/27/17".

Finding That An Emergency Exists:

Based on the Department’s review of the situation and the information provided by the Board of Trustees of
the Commonality of the Town of Southampton, DEC has determined that this situation meets the definition of
an emergency, “an_event which presents an immediate threat to life, health, property, or natural
resources,” as defined in the Uniform Procedures Regulations, Section 621.12. There is currently an
immediate threat to significant property on the parcels adjacent to Mecox Bay due to the rising water level in
the bay. Elevated water levels in this bay have a negative effect on the functioning of the septic systems on
the residential properties around the water body and can temporarily raise the groundwater elevation in the
area, leading to water in basements.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of
the Uniform Procedures Regulations due to the threat noted above.



Town of Southampton

Mecox Cut Emergency Authorization
March 27, 2017

Page 2 of 3

The Department has determined that emergency action is necessary in order to protect the public welfare
and health, natural resources and the surface water quality in Mecox Bay.

Authorized and issued by:

George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures Regulations:

SPECIAL CONDITIONS
All work is to be performed in accordance with the conditions described below:

1. Definition of Terms This emergency authorization allows the opening of the channel or “cut” across
the beach to temporarily connect Mecox Bay with the ocean. Because of the hydraulic characteristics of
the flowing connection between the water bodies, the dimensions of the initially excavated channel are
not maintained. Accordingly, it is necessary to define the following terms for the purposes of this
authorization:

Cut Open: A flowing connection between the pond and the ocean which exists during any astronomical
tide stage.

Cut Closed: A condition in which the connection between the bay and the ocean is closed during all
normal tidal stages. The minimum parameters of the closed condition are the existence of an area of
sand at least 150 feet wide (north-south) of minimum elevation +5 NAVD'88 with maximum slope 1
vertical to 15 horizontal (1:15) to existing grade on both the bay and ocean sides in place across the
channel.

2. Cut Must be Closed by March 31, 2017 The bay-ocean cut allowed by this emergency authorization
must be closed in accordance with Special Condition 1 above, with the cut area and all associated
stockpile and access areas graded smooth and left in a suitable condition to provide habitat for piping
plovers and other listed shorebirds by 11:59 PM on March 31, 2017.

3. Remove Material From Stockpile Location by March 31, 2017 All stored sand must be removed
from the stockpile location, with the underlying beach substrate graded smooth to match the
surrounding, undisturbed areas by 11:59 PM on March 31, 2017.



Town of Southampton

Mecox Cut Emergency Authorization
March 27, 2017

Page 3 of 3

4. Permittee Must Obtain Authorization of All Involved Landowners |t is the permittee’ s
responsibility to obtain the permission of the owners of all properties upon which the activities allowed
by this emergency authorization will be conducted before starting work.

5. Permittee Must Monitor & Control Position of Bay-Ocean Cut The permittee shall monitor the
position and condition of the bay — ocean cut on a daily basis whenever it is open. If the open cut
moves more than 150 feet off the approved alignment, the permittee must take immediate action to
either maintain the cut on the approved alignment or close it in conformance with the definition given in
Special Condition 1 above.

6. Closing the Bay-Ocean Cut The permittee shall use the material stockpiled on-site to close the cut
by moving or grading the sand into place to achieve the minimum closed cut specification set forth in
Special Condition 1. If the quantity of on-site stockpiled material is insufficient to meet the minimum
closed cut specification, beach compatible sand from another source must be used to supplement the
on-site material.

7. All Excavated Material Must Remain in the Atlantic Ocean Littoral System All sand removed to
open the Mecox Bay — ocean cut must remain in the Atlantic Ocean littoral system.

8. Excavated Materials Above AHW All material excavated or dredged pursuant to this emergency
authorization shall be placed landward of the line of apparent high water.

9. No Disturbance to Vegetated Tidal Wetlands There shall be no disturbance to vegetated tidal
wetlands as a result of the activities authorized herein.

10. Storage of Equipment, Materials The storage of construction equipment and materials shall be on
the beach landward of the line of apparent high water or on a road.

11. Project Drawing All activities authorized by this emergency authorization must be as shown on the
attached drawing stamped “NYSDEC Approved 3/27/17.

This Emergency Authorization is issued for a five (5) day period commencing on the effective date
and ending at.11:59 PM on the March 31, 2017. This authorization may not be renewed.

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, 6 NYCRR Part
608.

Emergency Authorization ver. 8/6/03



cc: USACE
USFWS
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Emergency Authorization ver, B/6/03
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Division of Environmental Permits, Region 1

SUNY @ Stony Brook, 50 Circle Road, Stony Brook, NY 11790
P: (631) 444-Q0365 | F: (631) 444-0360

www.dec.ny.gov

May 26, 2017

Town of Southampton
116 Hampton Road
Southampton, NY 11968

RE: Emergency Authorization No.: 1-4736-03008/00020
Mecox Cut

Dear Permittee:

In conformance with the requirements of the State Uniform Procedures Act
(Article 70, ECL) and its implementing regulations (6NYCRR, Part 621) we are
enclosing your Emergency Authorization for the referenced activity. Please carefully
read all conditions and special Emergency Authorization conditions contained in the
Emergency Authorization to ensure compliance during the term of the Emergency
Authorization. If you are unable to comply with any conditions please contact us at the
above address.

The Department anticipates any future requests to be carried out through a
permit and long term management plan. We look forward to working with the To
Trustees to complete that process.

Note: This Emergency Authorization expires on J

ohn A. Wielanc}"
Deputy Permit Administrator

JAWI/Is

Department of
Environmental
Conservation

f NEW YORK
STATE OF
OPPORTUNITY




NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION

EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1 -
Division of Environmental Permits
SUNY @ Stony Brook Ehnad [DEC # 1-4736-03009/00020 |

50 Circle Road
Stony Brook, NY 11790 - 3409

EFFECTIVE DATE: May 26, 2017 EXPIRATION DATE: June 08, 2017

Name & Address of Permittee/Applicant: Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Town of Southampton
Board of Trustees

116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road, Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, BNYCRR Part 608: Water Quality Certification
ECL 11-0535, 6NYCRR Part 182

Project Description: Mechanically excavate a channel across the beach to establish a connection between Mecox
Bay and the ocean. The channel will be of approximate dimensions 220 feet long by 10 feet wide by 4 feet deep. Up
to 1,000 cubic yards of excavated sand will be side cast on the west side of the cut and remain where it is placed.
The channel is necessary to relieve high water levels in Mecox Bay. The work shall be as shown on the
accompanying aerial plan stamped “NYSDEC Approved 5/26/17.

Finding That An Emergency Exists:

Based on the Department’s review of the situation and the information provided by the Board of Trustees of the
Freeholders & Commonality of the Town of Southampton, and having consulted with the Department’s Bureau of
Wildlife and Bureau of Marine Habitat Protection, the Department has determined that the circumstances confronting
the property owners fronting Mecox Bay as well as the health of the Bay itself, as more fully set forth below meets
the definition of an emergency, “an event which presents an immediate threat to life, health, property, or natural
resources,” as defined in the Uniform Procedures regulations, Section 621.12. There is currently an immediate
threat to human health and welfare, and water quality in Mecox Bay due to the back-up or temporary failure of septic
systems on properties in the Mecox Bay watershed from the extraordinarily high groundwater levels associated with
the high pond surface water level. The high pond water level / groundwater level is also causing the flooding of the
basements of many homes in the watershed.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of the
Uniform Procedures Act regulations due to the threat noted above. The Department has determined that emergency
action is necessary in order to protect the public welfare and health, and the surface water quality in Mecox Bay.



Town of Southampton
Mecox Cut Emergency Authorization
Page 2 of 3
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Lov George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in accordance
with Section 621.12(e) (2) of the Uniform Procedures regulations:

SPECIAL CONDITIONS

All work is to be performed in accordance with the conditions described below:

1.

Activities authorized by this permit shall be conducted before any nests located within 1,000 meters of the work

area produce hatchings. If an unavoidable need arises to conduct authorized activities after hatching, the
permittee shall notify the Department (kevin.jennings@dec.ny.gov; george.hammarth@dec.ny.gov). Work may be
permitted after additional consultation with the Department.

2. The activities authorized by this permit must be conducted under the supervision of a DEC-approved

]

~J

environmental monitor to ensure that there is no disturbance to the state and federally-listed piping plover and
the state listed least tern as a result of the project. The monitor shall survey the project area before the start of
any regulated activity each day and must remain on the project site supervising activities throughout the work
day. If the monitor observes the presence of piping plovers or least terns within the construction area, and
determines that the project activities are disturbing these species (including but not limited to the interruption of
incubation, prevention of foraging, causing of territorial displays), the monitor must stop the project and
immediately contact NYSDEC Region 1 Bureau of Wildlife (Kevin Jennings; 631-444-0307,
kevin.jennings@dec.ny.gov ).

The permittee must provide notice of commencement of work to DEC (Kevin Jennings; 631-444-0307,
kevin.jennings@dec.ny.gov) and (George Hammarth 631 444-0371, George.Hammarth@dec.ny.us) at least
24 hours prior to the start of any work authorized by this authorization.

All material excavated to open the cut must be side cast on the west side of the cut and remain where it is
placed in order to minimize activity that may disturb nesting birds and habitat. There shall be no stockpiling of
material.

All trucks and mechanical equipment must access and exit the beach from Flying Point Road as shown on the
approved plans. Vehicles and equipment associated with this project must be restricted to areas west of the
cut.

. The permittee shall grade the beach area disturbed by construction to remove all tire tracks or ruts made by

trucks and earth moving equipment immediately upon completion of the authorized work.

. After project completion, the Town of Southampton plover stewards shall fence any additional piping plover

foraging areas which may be formed as a result of changes to the water level in Mecox Bay.



Town of Southampton
Mecox Cut Emergency Authorization
Page 3 of 3

8. Upon completion of the work authorized herein, the permittee shall prohibit recreational off-road-
vehicle (ORV) driving into the cut area for the remainder of the shorebird nesting season. This
prohibition may take the form of the full closure of the ORV beach access points to the west (Flying

Point Road) and east (Scott Cameron Town Beach) of the cut area or the implementation of a system

to divert ORVs away from the cut area immediately upon entrance to the beach (west from the Flying
Point Road access point and east from the Scott Cameron Beach access point).

9. All activities authorized by this emergency authorization must be in strict conformance with the
approved plans submitted by the applicant or his agent as part of the emergency authorization
application.

10. It is the permittee’s responsibility to obtain any and all other approvals or authorizations required
for this project from federal, state and local agencies.

This Emergency Authorization is issued for a 14 day period commencing on the effective date and
ending at midnight on the expiration date and may not be renewed.

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental-Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, 6NYCRR Part
608.

cc: USACE
USFWS
DEC Wildlife
DEC TW
File

Emergency Authorization ver. 8/5/03
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION
EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1

Division of Environmental Permits
SUNY @ Stony Brook

50 Circle Road .

Stony Brook, NY 11790 - 3409

D

DEC # 1-4736-03009/00023 |

EFFECTIVE DATE: September 11, 2017 EXPIRATION DATE: October 11, 2017

Name & Address of Permittee/Applicant. Town of Southampton
116 Hampton Rd. .
Southampton, N.Y. 11968

Town of Southampton
Board of Trustees

116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Edward J. Warner, Jr.
' (631) 287-5717 ;

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
' Dune Road, Town of Southampton, Suffolk County. :

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a connection between Mecox
Bay and the ocean. The channel will be of approximate dimensions 400 feet long by 10 feet wide by 4 feet deep. Up
to 1,000 cubic yards of excavated sand will be stockpiled on the east side of the cut. The channel is necessary to
relieve high water levels and re-establish salinity levels in Mecox Bay. The work shall be as shown on the
accompanying aerial plan stamped “NYSDEC Approved 09/11/17.

Finding That An Emergency Exists:

Based on the Department’s review of the situation and the information provided by the Board of Trustees of the
Freeholders & Commonality of the Town of Southampton, and having consulted with the Department’s Bureau of
Wildlife and Bureau of Marine Habitat Protection, the Department has determined that the circumstances confronting
the property owners fronting Mecox Bay as well as the health of the Bay itself, as more fully set forth below meets
the definition of an emergency, “an event which presents an immediate threat to life, health, property, or natural
resources,” as defined in the Uniform Procedures regulations, Section 621.12. There is currently an immediate
threat to human health and welfare, and water quality in Mecox Bay due to flooding of properties in the Mecox Bay
watershed from the high groundwater levels associated with the high. pond surface water level.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of the
Uniform Procedures Act regulations due to the threat noted above. The Department has determined that emergency
action is necessary in order to protect the public welfare and health, and the surface water quality in Mecox Bay.
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Please note further that this Emergency Authorization is granted subject to the following conditions in accordance
with Section 621.12(e) (2) of the Uniform Procedures regulations:

SPECIAL CONDITIONS

All work is to be performed in accordance with the conditions described below:

1. All activities authorized by this emergency authorization must be in strict conformance with the
approved plans submitted by the applicant or his agent as part of the emergency authorization
application.

2. ltis the permittee’s responsibility to obtain any and all other approvals or authorizations required
for this project from federal, state and local agencies.

This Emergency Authorization is issued for a 30 - day period commencing on the effective date and
ending at midnight on the expiration date.

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, BNYCRR Part
608.

cc: USACE
USFWS
DEC Wildlife
DEC TW
File
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION

EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1 e
Division of Environmental Permits
SUNY @ Stony Brook ——— [DEC # 1-4736-03009 / 00027 |

50 Circle Road
Stony Brook, NY 11790 - 3409

EFFECTIVE DATE: November 9, 2017 EXPIRATION DATE: December 8, 2017

Name & Address of Permittee/Applicant Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Town of Southampton
Board of Trustees

116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, BNYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a flowing connection
between Mecox Bay and the ocean. The channel will be of approximate dimensions 600 feet long by 10 feet
wide by 4 feet deep. Up to 4,000 cubic yards of excavated sand will be stockpiled on the upper beach on the
east side of the cut. The channel is necessary to relieve high water levels in Mecox Bay. The work shall be
as shown on the attached sketch stamped “NYSDEC Approved 11/ 9 /17",

Finding That An Emergency Exists:

Based on the Department’s review of the situation and the information provided by the Board of Trustees of
the Freeholders & Commonality of the Town of Southampton, the Department has determined that this
situation meets the definition of an emergency, “an event which presents an immediate threat to life,
health, property, or natural resources.” as defined in the Uniform Procedures regulations, Section 621.12.
There is currently a threat to human health and welfare on some properties around Mecox Bay due to the
back-up or temporary failure of septic systems from the extraordinarily high groundwater levels associated
with the high pond surface water level. The high pond water level / groundwater level is also causing the
flooding of the basements of many homes in the watershed. In addition, recent precipitation events have
lowered the pond’s salinity to a level which stresses and has the potential to permanently damage
commercially significant shellfish resources in the bay.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of
the Uniform Procedures Act regulations due to the threat noted above.
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The Department has determined that emergency action is necessary to protect the public welfare and health,
and the natural resources of Mecox Bay.

Authorized and issued by:

George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures regulations:

SPECIAL CONDITIONS

1. All activities authorized by this emergency authorization must be in strict conformance with the
approved plans submitted by the applicant or his agent as part of the emergency authorization
application.

2. The permittee must monitor the location and condition (width, average depth, alignment) of the open
cut daily. If the cut does not close naturally within 15 days of the initial opening, the permittee shall
assess the situation to determine whether the project goals (bay water levels lowered by 16-20 inches as
determined by observation of the water level gauge/s in the bay and the increase of bay salinity to 16-20
parts-per-thousand) have been achieved every five days in consultation with DEC. If it is determined that
the project goals have been achieved, or if the cut channel moves more than 150 feet off the center line
of the approved alignment, the permittee shall use the material stockpiled from the cut opening and, if
necessary, additional clean, beach compatible sand to close the cut channel.

3. It is the permittee’s responsibility to obtain all other approvals or authorizations required for this project
from federal, state and local agencies.

4. The project area provides vital reproductive habitat for listed species of beach nesting shorebirds such
as the piping plover and least tern during the spring and summer. It is the permittee’s responsibility to
ensure that any stockpiles or other accumulations of sand resulting from this project are removed, with
the beach graded to the slopes and the level of surface smoothness appropriate for the nesting of
shorebirds by March 31, 2018.

This Emergency Authorization is issued for a 30-day period commencing on the effective date and
ending at midnight on the expiration date. One, 30-day extension may be granted, if warranted.
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As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, GNYCRR Part
608.

cc: USACE
USFWS
Wildlife
BOH-TW
File

Emergency Authorization ver. 8/5/03
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION
EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1 e
Division of Environmental Permits
SUNY @ Stony Brook — [DEC # 1-4736-03009/00014]

50 Circle Road
Stony Brook, NY 11790 - 3409

EFFECTIVE DATE: December 13, 2016 EXPIRATION DATE: January 12, 2017

Name & Address of Permittee/Applicant Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Board of Trustees of the Commonality of the Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: -Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a connection between
Mecox Bay and the ocean. The channel will be of approximate dimensions 220 feet long by 10 feet wide by
4 feet deep. Up to 1,000 cubic yards of excavated sand will be stockpiled on the upper beach on the east
side of the cut. The channel is necessary to establish a temporary flushing connection between the bay and
the ocean in order to address a bloom of cyanobacteria confirmed on December 2, 2016 and to regulate the
salinity of the bay to support the survival of shellfish and finfish. The work shall be as shown on the attached
map stamped “NYSDEC Approved 12/13/16".

Finding That An Emergency Exists:
Based on the Department’s review of the situation and the information provided by the Board of Trustees of

the Commonality of the Town of Southampton, DEC has determined that this situation meets the definition of
.an emergency, “an_event which presents an immediate threat to life, health, property, or natural
resources,” as defined in the Uniform Procedures Regulations, Section 621.12. There is currently an
immediate threat to human health, welfare, and water quality in Mecox Bay due to the overgrowth of blue-
~green algae in a tributary of the bay as confirmed by the Suffolk County Department of Health Services news
release of December 2, 2016. In addition, The Board of Trustees of the Freeholders & Commonality of the
Town of Southampton has confirmed that the salinity level in Mecox Bay is currently too low for the survival
of shellfish and finfish, which are significant natural resources.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of
the Uniform Procedures Regulations due to the threat noted above.



Town of Southampton

Mecox Cut Emergency Authorization
December 13, 2016
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The Department has determined that emergency action is necessary in order to protect the public welfare
and health, natural resources and the surface water quality in Mecox Bay.

Authorized and issued by:

George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures Regulations:

SPECIAL CONDITIONS

All work is to be performed in accordance with the conditions described below:

1. The cut shall be closed using the material stockpiled from the cut opening if the channel moves more
than 150 feet from the excavated center line or the cut does not close by itself within 14 days of the
opening.

2. The area east of the cut footprint is important habitat for the reproductive activities of state and
federally listed species of shorebirds. If the permittee stores the material excavated pursuant to this
emergency authorization on the east side of the cut, it must do so in accordance with one of the
following two provisions:

- If the material is not placed as a stockpile, it must be graded upon excavation in a manner which
maintains the placement area’s suitability as nesting and foraging habitat for the piping plover and least
tern.

- If the material is placed as a stockpile, it is the Permittees responsibility to monitor the condition of the
stockpile area. If the stockpile area is not in a condition to support piping plover and least tern nesting
and foraging (inappropriate grades, slopes or surface irregularities, etc.) by March 15, 2017, the
permittee must grade the stockpile area to re-establish suitable nesting conditions by March 31, 2017.

3. All activities authorized by this emergency authorization must be in strict conformance with the
approved plan submitted by the applicant or his agent as part of the emergency authorization
application.

This Emergency Authorization is issued for a 30-day period commencing on the effective date and
ending at midnight on the expiration date. This authorization may be renewed for an additional 30-day
period provided the permittee requests said renewal in writing and complies with all conditions contained
herein.



Town of Southampton

Mecox Cut Emergency Authorization
December 13, 2016

Page 3 of 3

Said renewal request must be submitted to the Regional Permit Administrator no later than 7 days
prior to the expiration of the original 30-day period and no additional activity may occur after the
expiration of the original 30-day period unless authorized in writing by the Department prior to
commencement of said activities. DEC's review of the Town of Southampton’s application for a standard
Tidal Wetlands, Protection of Waters and Water Quality Certification permit for the opening of the Mecox
Cut is ongoing.

As per 6 NYCRR Part 621, Section 621.12(i), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, 6 NYCRR Part
608.

cc. USACE
USFWS
Nica B. Strunk, Esq.
Carrie Meek Gallagher — DEC Regional Director
Wildlife
BOH-TW
file

Emergency Authorizatlon ver. 8/5/03
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NYS DEPARTMENT OF ENVIRONMENTAL CONSERVATION
EMERGENCY AUTHORIZATION
Pursuant to Environmental Conservation Law Article 70 (6 NYCRR Part 621)

N.Y.S. D.E.C. REGION 1 a
Division of Environmental Permits

SUNY @ Stony Brook —— [DEC # 1-4736-03009 / 00030|
50 Circle Road

Stony Brook, NY 11790 - 3409

EFFECTIVE DATE: February 2, 2018 EXPIRATION DATE: March 4, 2018

Name & Address of Permittee/Applicant Town of Southampton
116 Hampton Rd.
Southampton, N.Y. 11968

Town of Southampton
Board of Trustees

116 Hampton Rd.
Southampton, N.Y. 11968

Telephone #: (631) 287-5717

Name & Address of Contact/Agent: Trustee Scott Horowitz
(631) 740-1290

Project Location: Mecox Cut; Atlantic Ocean Beach Between the Termini of Flying Point Road and
Dune Road. Town of Southampton, Suffolk County.

Emergency Authorization Type
Article 25 of the ECL, 6NYCRR Part 661: Tidal Wetlands

Article 15, Title 5 of the ECL, BNYCRR Part 608: Protection of Waters
Article 15, Title 5 of the ECL, 6NYCRR Part 608: Water Quality Certification

Project Description: Mechanically excavate a channel across the beach to establish a flowing connection
between Mecox Bay and the ocean. The channel will be of approximate dimensions 600 feet long by 10 feet
wide by 4 feet deep. Up to 4,000 cubic yards of excavated sand will be stockpiled on the upper beach on the
west side of the cut. The channel is necessary to relieve high water levels in Mecox Bay. The work shall be
as shown on the attached sketch stamped “NYSDEC Approved 2/ 2 /18”.

Finding That An Emergency Exists:
Based on the Department’s review of the situation and the information provided by the Board of Trustees of

the Freeholders & Commonality of the Town of Southampton, the Department has determined that this
situation meets the definition of an emergency, “an event which presents an immediate threat to life,
health, property, or natural resources,” as defined in the Uniform Procedures regulations, Section 621.12.
There is currently a threat to human health and welfare on some properties around Mecox Bay due to the
back-up or temporary failure of septic systems from the extraordinarily high groundwater levels associated
with the high pond surface water level. The high pond water level / groundwater level is also causing the
flooding of the basements of many homes in the watershed. In addition, recent precipitation events have
lowered the pond’s salinity to a level which stresses and has the potential to permanently damage
commercially significant shellfish resources in the bay.

Accordingly, the Department hereby makes a finding that an emergency exists pursuant to Section 621.12 of
the Uniform Procedures Act regulations due to the threat noted above.



Town of Southampton
Mecox Cut Emergency Authorization
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The Department has determined that emergency action is necessary to protect the public welfare and health,
and the natural resources of Mecox Bay.

Authorized and issued by:

George W. Hammarth
Deputy Regional Permit Administrator

Please note further that this Emergency Authorization is granted subject to the following conditions in
accordance with Section 621.12(e) (2) of the Uniform Procedures regulations:

SPECIAL CONDITIONS

1. All activities authorized by this emergency authorization must be in strict conformance with the
approved plans submitted by the applicant or his agent as part of the emergency authorization
application.

2. The permittee must monitor the location and condition (width, average depth, alignment) of the open
cut daily. If the cut does not close naturally within 15 days of the initial opening, the permittee shall
assess the situation to determine whether the project goals (bay water levels lowered by 16-20 inches as
determined by observation of the water level gauge/s in the bay and the increase of bay salinity to 16-20
parts-per-thousand) have been achieved every five days in consultation with DEC. If it is determined that
the project goals have been achieved, or if the cut channel moves more than 150 feet off the center line
of the approved alignment, the permittee shall use the material stockpiled from the cut opening and, if
necessary, additional clean, beach compatible sand to close the cut channel.

3. It is the permittee’s responsibility to obtain all other approvals or authorizations required for this project
from federal, state and local agencies.

4. The project area provides vital reproductive habitat for listed species of beach nesting shorebirds such
as the piping plover and least tern during the spring and summer. It is the permittee’s responsibility to
ensure that any stockpiles or other accumulations of sand resulting from this project are removed, with
the beach graded to the slopes and the level of surface smoothness appropriate for the nesting of
shorebirds by March 31, 2018.

This Emergency Authorization is issued for a 30-day period commencing on the effective date and
ending at midnight on the expiration date. One, 30-day extension may be granted, if warranted.
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Mecox Cut Emergency Authorization
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As per 6 NYCRR Part 621, Section 621.12(j), a person who violates any term or condition of an
Emergency Authorization will be ordered to perform any necessary restoration or mitigation of
environmental damage resulting from that action.

Failure to comply with the terms and conditions of this Emergency Authorization will be considered a
violation of Article 25 of the Environmental Conservation Law and its implementing regulations,
6 NYCRR Part 661; and Article 15, Title 5 of the ECL and its implementing regulations, B6NYCRR Part
608.

cc: USACE
USFWS
Wildlife
BOH-TW
File

Emergency Authorization ver. 8/5/03
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Division of Envirenmental Permits, Region 1

SUNY &« Stony Brock, 50 Circte Road. Stony 8Sroak, NY 11790

£-(631) 444-0365 | F: (631) 444-0360 i
www.dec ny.gqov |

Amendment to Emergency Authorization of August 20, 2018

Scott Horowitz, Southampton Trustee

Board of Trustees of the Commonality of the Town of Southampton

116 Hampton Road

Southampton, NY 11968 September 4, 2018

Re:  Mecox Cut Opening
DEC EA # 1-4736-03009/00036

Dear Mr. Horowitz:

The Department of Environmental Conservation (DEC) has reviewed your request to modify special
condition # 2 of the Emergency Authorization which allows the temporary opening of the Mecox Cut inlet to
the Atlantic Ocean. It has been determined that the proposed modifications will not substantiaily change the
scope of the authorized actions or the existing special conditions. Further, limiting the period of the cut opening
was intended to preclude tropical storms from causing any damage that would not have occurred if the cut were
closed. Given that the tropical weather forecast today. Tuesday September 4. 2018, does not foresee any
tropical storm effects reaching the project location within a week’s time, DEC can agree that the cut may
remain open for an additional seven days, beyond the originally approved 14 days.

Therefore, unless the tropical weather forecast changes substantially, special condition #2 is modified to
allow the cut to remain open seven additional days. At the end of seven additional days the cut must be closed,
if it has not closed on its own. The Trustees may request also request additional time at the end of the
additional seven days.

All other terms and conditions remain as written in the original authorization. All involved are
reminded that this Emergency Authorization expires September 19, 2018 and may be extended once for an
additional 30 days, at the DEC’s discretion. In-order for the authorization to be extended the Town and the
Trustees must request such extension seven days prior to the expiration of the EA.

Regional Permit Administrator
cc: USACE
USFWS
C. M. Gallagher, NYSDEC
DEC Wildlife
DEC BOH-TW
DEC Coastal Erosion Unit

T3 i 3
Nica B. Strunk, Esq. ZNEWYORK
STATE OF
Cragmunny

Department of
Environmental
Conservation




APPENDIX D

Legislative Acts of the State of New York
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Chap. 403.

AN AOQT to provide for the opening and maintenance of inlets
from the ocean into Shinnecock bay and into Mecox bay, in the
town of Southampton in the county of Suffolk and repealing
chapter six hundred and twenty-eight of the laws of cighteen
hundred and eighty-seven, chapter two hundred and fifty-seven
of the laws of eightcen hundred and ninety-two and a part of
chapter twenty-nine of the laws of eighteen hundred and seventy-
three.

Became & law, June 4, 1907, with the approval of the Governor. Passed,
three-ffths being present.
The People of the Stale of New York, represented in Senafe
und Assembly, do enact as follows:

Section 1. It shall be lawful for the trustees of the freeholders
and commonalty of the town of Southampton in the county-of
Suffolk, from time to time, whenever in their judgment it ghall
be necessary in order to secure a sufficient inlet from the ocean
into Shinnecock bay, or into Mecox bay in said town, to locate or
cause to be located the place or places where such inlet or inlets
may be dug through the beaches and meadows which separate
said bays from the ocean, and to determine the courses and bound-

aries thereof; and to that end to appoint, from time to time, one
or more committees of their number, of not exceeding three each,
to examine and report to them concerning such inlet or inlets, and
the places, courses and boundaries thereof. The said trustees and
said committee shal]l have power to enter upon any premises and
make such examinations and surveys as shall be necessary and
proper to enable them to discharge their duties in the premises,

§ 2. The said trustees also shall have power to suthorize the
said committees or either of them to take charge of the work of
digging tkrough the said beaches and meadows, and to fix the time

. When tho said inlet or inlets shall be actually opened.

§ 8. When the committee appointed by the board of trustees as
preseribed in sections one and two of this act shall report that
the opening of an inlet, or inlets, from the Atlantic ocean to said
bay or bays, be necessary for the promotion of public interests and
when the board of trustees upon such committee’s report, shall have
"Ot_ed that the opening of such inlet, or inlets, he neccssary, any
resident of Southampton town or eny assessed property holder

Criginal from

— Digitized by Gomgle NEW YORK PUBLIC LIBRARY
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therein may serve notice upon the owners or occupants of the land
through which the said committee has recommended that the inlet,
or inlets, should be opened to the effect that if the said owner oF
owners, shall fail within ten days after service of said notice as
oforesaid to file with the board of trustees of Southampton town

a written consent and dedication, duly acknowledged, BiVing the

board of trustees of said Southampton town power &and authority
to open such inlet at a time and in & manner that they ghall deem
noeessary and dedicating such land to the town of Southampton
for the purpose of an inlet, or inlets, he will make application to
the county court of said county for an order appointing three dis-
interested freeholders to assess the damages to be caused the owner
or owners of the land through which the inlet, or inlets, is recom-
mended to be opened.

§ 4. If the owner or owners of the land through which said
inlet, or inlets, is proposed to be opened shall fail to file with the
clerk of the said board of trustecs within ten days, his consent,
or consents, to the opening of such inlet, or inlets, duly acknowl-
cdged as hereinbefore provided, the applicant may present to the
county court of said county an application duly verified praying
for the appointment of three commissioners to assess (amages to be
caused the owner, or owners, of the land through which the inlet,
or inlets, is proposed to be opened. Such application shall be
made npon the usual notice of motion served upon the owner, O
owners, and upon the clerk of the said board of trustees.

§ 5. Upon the return day of said motion the county court ghall
appoint three disinterested frecholders .not interested in the
proceedings, nor rolated in the sixth degree to any person
interested therein, who shall be residents of said county but
not of said town. They shall take the copstitutional oath
of office and appoint a time and place within said town ab
which they shall all meet to hear all persons interested in said
proceedings and ghall personally examine said property proposed to
be taken for said inlet, or inlets, and they may also assess 80
award damages, if any such there may be, on such proceeding?
10 ANy person Or persons, owning land adjacent or contiguous 10
the land to be taken for the gaid inlet, or inlets, if the right of
access or egress of persons owning such land may be impaired by
the opening of such inlet, or inlets; they may adjourn the pro-
ceedings from time to time, issue subpoenas and administer oaths
in said procecdings and shall keep minutes of their proceedings

Digitized by GOO le Original from
8 _..m,_NEW YORK PUBLIC LIBRARY
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and shall reduce to writing all oral evidence given before them on
the subject of assessment of damages; thay shall make duplicate
certificates of their decisions and shall file the certificate of their
decision in the clerk’s office of said town and the other certificats
with such minutes and evidence in the clerk’s office in Suffolk
county. Upon the filing of said certificates as herein prescribed
the committee of the board of trustees hereinbefore referred to
shell proceed to open such inlet, or inlets.

§ 8. The applicant shall cause at least eight days previous
written or printed notice to be posted up in not less than three
public places in said town specifying as near as may be the course
of proposed inlet, or inlets, the tract or parcels of land through
which it runs and the time and place of the meeting of said com-
missioners; such rotice shall also in like time be served on the
owners and occupants of the land through which said inlet, or
inlets is proposed to be opened personally, if they reside in the
town; if they do not reside in the town or if personal service
cannot be made, service shall be made by mailing a copy of such
notice to such owners and oceupants at their last known place
of residence at least sixteen days before the time fixed for the
mecting of the commissioners, and a like copy shall be served on
the clerk of said board of trustees at least eight days before the
time fixed for such meeting,

§ 7. The commissioners so appointed shall be paid at the rate
of four dollars per day and they shall also be allowed their neces-
sary costes and disbursements.

§ 8. Upon filing the report of said commissioners as herein-
before set forth, the committee of the board of trustees herein-
before referred to shall proceed to dig out and open the inlet, or
inlets, along the course prescribed. The costs and expenses of
the commission incurred in viewing the property and digging
said inlet, or inlets, the damages to owner, or owners, and the
cost of survey, of said inlet, or inlets, shall be a charge upon the
town of Southampton to be levied, collected, audited and paid in
the same manner as are bills in proceedings to lay out 2 highway
and the damages awarded to the owner, or owners, of the land
through which the said inlet, or inlets, is proposed to be opened
shall be o charge upon the town of Southampton, to be levied, col-
lected, audited and paid in the same manner as are bills in pro-
cecdings to lay out and open a highway.

' Original from
- Digitized by Google NEW YORK PUBLIC LIBRARY
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§ 9. Costs and expenses of digging and opening the said
inlet, or inlets, of mainwmining and keeping the same in repair
and of closing and reopening the same shall be borne by public
subscription but the electors of Southampton town may, and t.hey
are hereby authorized to, at any regular or special town meetng,
vote upon— a proposition submitted in the manner in which proposi-
tions in the town law are required to be submitted to raise money
for town purposes, to be raised by tax on the taxable property of
said town, any sum not exceeding one thousand dollars in any
one year for the digging, maintaining, closing and reopening of
said inlet or inlets.

§ 10. If property has once been condemned for the purposes
of an inlet, or inlets, as hereinbefore prescribed, said inlet, or
inlets, may be closed by order of the board of trustees of South-
ampton town whenever in their judgment they may deer the
closing of said inlet, or inlets, necessery for the promotion ?f
public interests and in-case the said board of trustees, af.ter. said
condemnation proceedings, may deem it necessary that said inlet,
or inlets, be reopened they may be reopened along the same
course and places in which they heretofore existed, by 2 compi.lance
with the provisions set forth in sections one and two of this act
without further condemnation proceedings,

§ 11. Money raised by public subscription shall be expfmded
for digging, maintaining, closing or reopening said inlet, or inlets,
by, or under the direction, of, the committee of the board. of
trustees hereinbefore referred to, and when money shall be raised
by tax for the purpose of seid inlet, or inlets, it shall be turned
over to the supervisor of said town to be paid by him to said com-
mittee when they may require the same, and shall be accounted ft_)r
by the supervisor of said town and shall be accounted for by said
committee in the same manner as other town expenses are aC

- counted for. The provisions of this act apply to Quanteck cansl,

Shinnecock bay, inlet, or inlets, from the ocean and Mecox inlet
or inlets from' the ocean.

§ 12. It shall not be lawful for any person, or persons, fo
make or attempt to make, any inlet from the ocean to either of
said bays, or any outlet from either of said bays to the ocean, at
any other time or place than such as shall be fixed and determined
by said trustees or such’ committees, or otherwise than under and
in pursuance of the authority and direction of said trustees oF
such committees. Every person offending against the provisions
of this section shall be guilty of a misdemeanor.

- Original fr.om
Digitized by GOUSIQ NEW YORK PUBLIC LIBRARY
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: § 18, ‘I!:‘shall be lawful for the said trustees, whenever in their
JUUgIIeNy It may be necessary, in order to secure a sufficient inlet
Into Shinnecock bay as aforesaid to dam up or otherwise clgse the
canal or dram leading from said Shinnecock bay to Quanteck bay
or authorize the same to be dammed up or otherwise closed, and to
open the same, and to that end they may authorize the construc-
tion of a suitable gate. It shall be unlawful for any person, or
persons, to dam up or otherwise close the said canal or drain, or
to open the same, except by authority of the said trustees. Every
person offending against the provisions of this section shall be
guilty of a misdemeanor,

§ 14. 8o much of chapter twenty-nine of the laws of eighteen
bundred and seventy-three, entitled “An act to authorize the con-
struc.tion of a canal or drain from Shinnecock bay into Quanteck
bay in the county of Suffolk,” as authorizes the commissicners
mentioned in that act to dam up the said canal or drain, is hereby
repealed.

.§ 16. Chapter six hundred and twenty-eight of the laws of
eighteen hundred and eighty-seven, entitled “An act to provide for
the. opening and maintenance of an inlet from the ocean into
Shinnecock bay,” is hereby repealed,

~§ 16. Chapter two hundred and fifty-seven of the laws of
elghteen.hundred and ninety-two, entitled “An act to provide for
the opening and maintenance of inlets from the ocean into Shinne-

cock bay and into Mecox bay, in the town of Southampton in the

county of Suffolk,” is hereby repealed.
- § 17. This act shall take effect immediately.

https:h'babel.hathitrust.org.’cgilimgsrvlimage?id=nyp.33433(}1 8706196;5eq=863;width=1360
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Chap. 872.

AN ACT to amend chapter two hundred and fifty-seven of
laws of eighteen hundred and ninety-two, entitled “An ad
to provide for the opening and maintenance of inlets fru
the ocean into Shinnecock bay and into Mecox bay in
town of Southampton, in the county of Suffoik.”

Became a law May 22, 1808, with the approveal of the Governor. Passely
a majority belng present.

The People of the Stats of New York, represented in &ndt‘
and Assembly, do enact as follows :

Aot Section 1, Bection one of chapter two hundred and ﬂfty-seven'

amernded.
of the laws of eighteen hundred and ninety-two is hereby

amended to read as follows:

Location o 8 1, It shall be lawful for the trustees of the freeholders and
commonslty of the town of Southampton, in the county of Suf
folk, from time to time, whenever in their judgment it shall i«

necessary in order to secure a sufficient inlet from the ocean

into Shinnecock bay, or into Mecox bay, or into Sagg pond is
said town, to locate or cause to be located the place or places
where such inlet or inlets may be dug through the beaches and
meadows which separate said bays and said pond from the
ocean, and to determine the courses and boundaries thereof;
and to that end to appoint, from time to time, one or more
committees of their number, of not exceeding three each, to
examine and report to them concerning such inlet or inlets,
Eatry upon and tpe places, courses and boundaries thereof. The said trus
tees and said committee shall have power to enter upon any
premises and make such examinations and surveys as shall be
necessary and proper to enable them to discharge their duties
Proviso.  in the premises; provided, however, that the consent of the
owner in fee or leasehold of such premises must first be ob
ppotnt-  tained by such trustees or committee. If any question shall
commis . arige between the said trustees, or the committee, and the
owner or owners of property through which it is proposed to
dig such inlet in case they can not agree upon the compensi-
tion to be given to such owner or owners therefor, then and
in that case all property rights taken by said trustees or com-
mittee for the purposes of this act are hereby declared to be

for pyblic purposes, and shall be compensated for through pro
pigiized by \aOVFIE UNIVERSITY OF CALIFORNIA

hitps:/fbabel.hathitrust.org/cgifimgsrvimage?id=uc1 b4375332;seq="1154;size=175 rotation=0
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ceediags taken on behalf of the trustees of the freeholders and

commonalty of the town of Southampton, who shall apply T
through their counsel to the supreme court for the appointment

of commissioners to ascertain the compensation to be made to

the owners of such property, or the property rights so taken,

and such proceedings and all proceedings subsequent thereto

shall, so far as possible, be regulated by the provisions of the

code of civil procedure, known as the condemnation law.

§ 2. Bection three of said chapfer two hundred and fifty-seven -
of the laws, of eighteen hundred and ninety-two is hereby
amended to read as follows:

§ 3. It shall not be lawful for any person or persons to make {Sletscnly
or attempt to make, any inlet from the ocean to either of said bytrisess
bays or to said pond, or any outlet from either of said bays or
from said pond, to the ocean, at any other time or place than
such as shall be fixed and determined by said trustees or such
committees, or otherwise than under and in pursuance of the
authority and direction of said trustees or such committees.

Every person offending against the provisions of this section Xido
shall be guilty of a mirdemeanor.

§ 3. This act shall take effect immediately.

Chap. 876.

AN ACT in relation to the Wallabout Market lands, in the
city of Brooklyn.
Accepted by the city.
Becamse & law May 23, 1806, with the approval of the Governor, I'assed,
three-fifths heing present.
The People of the Stats of New XYork, represented in Senate
and Assembly, do enact as follows

Section 1. The commissioner of city works of the city of Plasfor
Brooklyn is hereby authorized to prepare plans and specifications casats ete.
for all constructions, whether of canals, basins, bulkheads,
wharves, piers, buildings, or any other that he may deem neces-
sary for the improvement of the Wallabcut market lands, lying
on both sides of Washington avenue, now owned or hereafter ta S
be acquired by said city, and after the approval of the mayor of
said city to said plans, and with the written consent of tha & vens

mayor to such action, he may advertise for said work and award
. Original from

Digitized by GOOgle UNIVERSITY OF CALIFORNIA T
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Potition § 2. No contract for the lighting of the sireets, avenuey, highwq.,
et Public places or busldings in any lmp or lighting distriet establigh
under £his act shall be made, uless o petition for such lighting, Bigned
by not less tha tiwenty-five of the taxable inhabitonts of szid djsgyis R
or & majority of the tuspaycrs thereof, shull huve been fiied with the
town clerk ablenst thirty duys before entering 1060 nay such contrgop:
Fotlcoor*  § 3. The town board, npon the fling of such petition, shall cange nsg
e pet- tico of the same to be publizicd for two weeks in one or more of the'H
getlwy  uewspapers published in such town, or if o newspapers be publishey
Tereed:  therein, then by posting said notice in at least #ix public or conspig
ous places in suyd districe of the 8ling of suid peticion, and of the timy
and plaee when the same will be acted opon by said town board. Sajq’
notice o be published or posted eball, in sddition to the requivement
above mentioved, contain o Jescription of the lighting or lamp dis.”
tricts. . : \
Antual § 4. The amount of any coutract that may be entered nto pars
toctac.  Anb to the provisions of this act, shall be agsessed, levied and collected
upon the taxable property in said distriet iu the same manner, at the E
same time, aud by the same offfcers s she town taxes, charges or ex.
penses of the town in which said district is locuted are now 2ssested
levied ‘und collacted, and shall be paid over by the sn pervisor to (he !
ﬁmiparation, company, person or persons furnishing or supplying suid :
hf.
g§ 5. This aet shall tuke effect immediately,

CHAP. 256,

AN ACT to establish the compensation of the county judge of th
© county of Oneida.

ArrrovED by the Governor April 8, 1802 Pamsed, thirce-8ftls being present

The Poople of the State of New York, represcnted in Ssnate and
Adssemdly, do enact as follows :

Secrion 1. The anmual salury of the conaby judge of Qacida coupty,
from and after the first day of ‘Janvary, in che vesr cighteen hnndred
and nineiy-three, is hereby fxed at chi sum of two thonsud dollars.

§ 2. This aet shall take effect immediataly.

- CHAP. 257,

AN ACT to provide for the opening and maintanance of inlets from,
the ocean into Shinnecoek bay and into Mecox bar, in the to

-

of Southamptor in the eounty of Sutfelk.
ArroovED by the Governor April 2 1802, Passed, three-Sfths being preseod

The Posple of the State of New York, represented in Senate and
Assemdly, do anact as follows :
 Xoraan  SECTION 1. It shall be Tawtul for the trusteesof the freuholdeis'nmi

gf inleta al the town of Southampton in the county of Suffolk
_iatess. fgever-in their judgment it shall be necesss s

ent inles from the oceun into Shinpecec
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ay, or into Macos bay in said town, to locate oF canse to be located
the place or places where ench julet or inlots may be dug through the
peaches nud mendows which separate said Lass from tho ocent, and :
{o determine the gourses and boundaries theceol ; and to that gnd to a%ﬁg:“_
oint, from time to tirpe, one o more commistees of theiy pumber, for
gxceeding thyee cuch, to esamine aud poport £0 them concern- -
such jolet oF inlcts, nnd the places, conrses 2ud bowndaries thercol.
The said trustees apd Eaid vommittee shall have power to enter nyon
premists and make snch exawminations and sarvers ag shall be
eceEsery and yproper to anable them to dischavge their duties in the
miges.
Ty Tho saidl trostoes also ghall have pover io anthorize the suid Charee of
Y L Af Aimmine SODUTUS

coﬁmittees oy cither of themw to tnke ehurge of the WoTeE du SISGCSr itk

through the gwd beachos and meadows, apd to fix the.time when the
suid nlet or julets shall be aetnally opaned. .

"7 3. 1t shall pot be lawful for any person o J'eTS0RS to make ov afs Risbsto
tempt o make, way inles {rom tho ocean to cither of zald bays, or any muke
outiet from eithicr of said bnys to the ocean, at uBY other time or place sereain

thsu guch 25 shall be fised avd dekeymined by said trustoes or Such e valy-

commnittees, or otherwise than under and ig puysnauce of the unkh ority

‘and direction of snid trastees or such committecs, Bvery person
fending against the provisions of this section shall be guilty of

“misdeniennor. : _

3 Tt shall be Jawful for the suid trustees, whepever in their judg. Mantie

ent it way bo necessary, io order to seelyt & suthcient inlet into T
hinnecosk DAY af aforosaid, to dsm up oF sthorwise close the cunal &€

drsin leadivg from said Shinnecotk lar to Quauteck bay, or

“guthorize the swae tv be dammed ap or otherwise closed, sud to open
‘the some, ond to thut end they muy Aunthorize the constraction of & Ergotionot

uitable gate. It shull be anlarful for any person or persons to dam FAK UG,

“up or otherwise close the said capal or draig o to open the same, ¢- capal,

{cept by ounthority of the siid frustecs. Lrery. ¥erson offending
" agatnst the provisions of this section shall be guilty o

a misdemennel
5. So much of chapter twenty-niue of the laws of eighteen hny- Bopoah
drad and seventy-three, ontitied 4 gep to authorize the construction
f 5 cangl or drain from Shinnecock Dbay to W 'k bar i

k” az puthorizes the commission d in that

F: act to dam wp the suid ounsl or draiy, is wereby repealed.

“§ 6, Chapter eix huudred and twenty-eight of the laws of eighteen Bevesl

= hondred and eighty-soven, eutitled * An et 10 provide for the opers

inr ond meintenance of an fulet from ihe ocean invo Shinnecock bay,"

is hereby repaaled.
his act shall tuke cffect _immadia.zely
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MECOX BAY MANAGEMENT PLAN IMPLEMENTATION TIMELINE

RECOMMENDED ACTIONS
(2018-2020)

RESPONSIBLE AGENCY

TARGET OBJECTIVES
(2019-2023)

FUNDING

OUTCOME
(2023)

Mecox Bay Management Plan Adoption

By December 2018, complete agency
review and any needed revision to
September 2018 Draft Mecox Bay
Management Plan.

Board of Trustees, Town of
Southampton, NYSDEC, USFWS,
Army Corps of Engineers

The plan needs to align with federal,
state, and local government policies
and regulations. Operate in
accordance with interim agreed upon
plan standards and criteria for inlet
opening and closure, in coordination
with NYSDEC, USFWS and Army Corps,
and pursuant to needed permits and
approvals, until plan is formally
adopted by Trustees and Town.

Trustees, Town

Release plan to the public in fall 2018.

Trustees,

Release of the plan to the public will
allow for independent review and
further consideration of
environmental, social, cultural and
economic factors that drive adoption
of plan and recommendations.

Trustees

Commence and complete SEQR (State
Environmental Quality Review Act)
review.

Trustees, NYSDEC

Compliance with all state
requirements, as such demonstration is
fundamental to plan adoption and
implementation.

Trustees

Commence and complete NEPA
(National Environmental Policy Act)
review, if required.

Army Corps, USFWS

Compliance with all federal laws, as
deemed essential, to implement plan.

Federal funds.

Hold Public hearings, complete SEQR
review and finalize Mecox Bay
Management Plan.

Board of Trustees

Input, support and partnerships across
all sectors, inclusive of government and
stakeholders, will be key to finalizing
the plan and meeting community
objectives.

Trustees,

By August 2019, Adopt Mecox Bay
Management Plan.

Board of Trustees

Adopt a joint Trustees/Town plan that
collectively builds upon and achieves a
consensus among federal, state and
local agencies, landowners, research
and conservation groups, as to how to
best manage Mecox Bay.

Trustees

Implement a management plan
for Mecox Bay, that preserves
its unique biodiversity, beauty,
culture, identity, recreational
assets, storm protection
benefits and economic values
for generations to come.




MECOX BAY MANAGEMENT PLAN IMPLEMENTATION TIMELINE

RECOMMENDED ACTIONS TARGET OBJECTIVES OUTCOME
RESPONSIBLE AGENCY FUNDING

(2018-2020) (2019-2023) (2023)
Federal and State Agency Issued Permits and Approvals
By 2019,commence application to Issuance of required ten year state and
NYSDEC and Army Corps and obtain federal inlet maintenance permits is
ten year inlet maintenance permits, | Board of Trustees, NYSDEC, | the highest level of agreement that is
tidal wetland permit, state-issued | Department of State, and New York | needed by the Trustees and the Town,

. N oo . . Trustees
water quality certification, coastal | District of the U.S. Army Corps of | in order to proceed with future
consistency review and Department | Engineers planned inlet openings and closures
of the Army Nationwide General consistent with plan
Permit. recommendations.
Obtain emergency authorizations Multi-sectoral assessm’ent . of

. " emergency threats will facilitate

from NYSDEC, if conditions warrant . .
3 . . Board of Trustees, NYSDEC and | response and provide mechanism for
inlet  opening/closure, prior to Trustees,

obtaining 10 year inlet maintenance
permit.

Army Corps

meeting plan goals, with respect to
protection of human life, health and
welfare, as well as living resources.

Complete Section 7 of the Endangered
Species Act (ESA) consultation with
USFWS, if needed, as part of federal
permit authorization.

Board of Trustees, Town, NYSDEC,
Army Corps, USFWS

Compliance with all federal laws, as
deemed essential, to implement plan.

Trustees, Town, federal funds

Regularly monitor management
actions and standards, for their
effectiveness in achieving plan goals.
Update plan, as needed, to achieve
long term plan goals.

Trustees

Adaptation and improvement of
management recommendations and
actions, by evaluation of new scientific
evidence and emerging issues related
to management response, on a five

year cycle, will enhance plan
effectiveness in achieving priority
goals.

Trustees

Provide for continued long
lasting meeting of inter-agency
goals and objectives for Mecox
Bay.

Monitoring of Inlet and Barrier Beach Geomorphology

Survey NAVD measurements for low,

Determine accurate bay heights to

normal, and high bay and update | Trustees trigger opening of inlet Trustees, Town
depth gauges. ggerop g
On-going sophisticated modeling of
changes in  bay and beach
. - hol i k t
Monitor and periodically survey geomorp o.ogy I.S ey .o
. . understanding bay, inlet and barrier
bathymetry in bay shoals to estimate | Trustees Trustees, Town

volume changes.

dynamics and processes, as well as to
responsible decision making with
respect to planned inlet openings and
closures.

Assurance that possible threats
to ocean beaches and Mecox
Bay are being addressed based
upon the best available science.




MECOX BAY MANAGEMENT PLAN IMPLEMENTATION TIMELINE

RECOMMENDED ACTIONS
(2018-2020)

RESPONSIBLE AGENCY

TARGET OBJECTIVES
(2019-2023)

FUNDING

OUTCOME
(2023)

Monitor, survey and/or GPS map dry
sand beach widths along proximate
ocean beaches. Calculate and
quantify littoral sand budget.

Trustees, Town, Bridgehampton-
Water Mill Beach Erosion Control
District (BECD)

The aim is to ensure that decision
making, with regards to mechanical
inlet closures, is based upon reliable
comparative data and maps of beach
conditions, as well as standard agreed
upon closure criteria.

Trustees, Town

GPS average high water and seaward
dune toe lines, within 1500 feet west
and east of the inlet, both
approximately 4 days prior to and
approximately 14 days after inlet
opening , to assess, based upon
comparative data, whether dry beach
width has decreased in width by 50%
or greater.

Trustees

Data collection will serve as one of the
primary catalysts for deciding whether
or not there are observed severe
changes in channel meandering or
ocean beach width.

Trustees, Town

Complete pre and post storm damage
assessments, to assess changes in
inlet and barrier beach
geomorphology, and whether
planned inlet openings or closures
may be beneficial in addressing
impacts.

Trustees

Investments in pre and post storm
damage assessments, surveys, and
photo documentation will allow for an
accurate assessment of how flood
shoal and ocean beach conditions
change, which is essential for inlet
management positions, and, in the
case of engineered beaches, may well
position the Town and Bridgehampton-
Water Mill beach erosion control
district (BECD) for federal assistance
for repair, in the event of federal
disaster declarations.

Trustees, Town

GPS map inlet location, width and
configuration.

Trustees

These data sets will continue to be a
key component in modeling inlet
behavior, as a consequence of natural
and manmade openings, and in
deciding whether excessive inlet
meandering and erosion threats
warrant mechanical closure.

Trustees, Town

Re-nourishment of Mecox Bay Barrier Beaches

Evaluate potential for dredging and
re-use of overwash material for re-
nourishment of barrier beaches.

Trustees, NYSDEC, Army Corps,
USFWS

Better mechanisms need to be in place
for deciding when excavation and
return of inlet overwash deposits back
to ocean beaches is warranted.

Trustees

Beach conditions remain in
good condition with a stable to
improving trend.




MECOX BAY MANAGEMENT PLAN IMPLEMENTATION TIMELINE

RECOMMENDED ACTIONS
(2018-2020)

RESPONSIBLE AGENCY

TARGET OBJECTIVES
(2019-2023)

FUNDING

OUTCOME
(2023)

Re-nourish ocean beach, within
bounds of Trustees easement, with
compatible sands dredged from
shoal, if deemed warranted and
permitted.

Trustees

Such pilot approach to ocean beach re-
nourishment would warrant
consideration, only in  extreme
circumstances, where there has been a
significant loss of sand to the flood
shoal and great risk of storm damage
to the mainland or ocean front homes,
as a result of a tropical cyclone or
major nOr’easter.

Trustees, Town, private funds

Re-nourish ocean beaches with
trucked in compatible sand.

Private landowners, BECD

Utilization of trucked in sand of a
compatible grain size for beach re-
nourishment purposes can prove to be
a viable practicable alternative, where
access to and use of flood shoal sand is
environmentally denied.

Town, private funds

Re-nourish  privately-owned area
barrier beaches with sand dredged
from offshore borrow sites.

BECD, Town

Building on the success of the 2013
BECD project, supplemental sand could
be sought, for re-nourishing ocean
beaches, along the Mecox Bay barrier,
with little potential for negative
environmental impacts.

Private funds

Re-nourish town-owned ocean
beaches with emergency stockpiled
sand.

Town, Trustees

Off-season emergency stockpiles will
be established at area town-owned
beach parking lots and the east end of
Flying Point Road, for wuse in
mechanical inlet closures, conditioned
upon removal, prior to Memorial Bay
to prevent loss of needed summer
vehicular parking. Reserves of sand
could be deposited for re-nourishment
of town-owned beaches prior to
restricted bird season.

Trustees, Town




MECOX BAY MANAGEMENT PLAN IMPLEMENTATION TIMELINE

RECOMMENDED ACTIONS
(2018-2020)

RESPONSIBLE AGENCY

TARGET OBJECTIVES
(2019-2023)

FUNDING

OUTCOME
(2023)

Inlet Openings

Continue to allow for natural inlet

The natural hydrodynamics of the inlet
and bay barrier processes make Mecox
Bay one of the richest complex coastal
ecosystems in the Town. Seasonal

. . erosion and accretion of ocean
openings, without human . .
. s Trustees beaches, together with overwashes | No funding necessary.
interference, unless bay conditions . .
. . and input of sediments to the bay, are
warrant intervention. . , R
integral to the area’s sustainability and
evolution. A policy of avoiding human
intervention, as much as is practicable,
is therefore warranted.
Proceed with decision-making with Planning for inlet openings based upon
regards to necessity for and timing of | Trustees, NYSDEC, Army Corps, .g P 9 o “
. . collectively agreed upon principles, | Trustees
planned inlet openings, based upon | USFWS . .
. . standards and environmental triggers.
plan recommendations and criteria.
Excavate/dredge inlet channel within
designated 250 feet wide central Standardizing protocols and criteria for ]
. . . . . . ; Trustees/Town Community
corridor, to restore aquatic habitat planned inlet openings will lessen risks .
. . Trustees . . Preservation Fund (CPF) Water
and protect water quality, in of adverse impact related to excessive Quality Funds
accordance with state and federal channel meandering. 4
approvals.
Monitor inlet opening to ensure active Field observations, together with GPS
floodway remains within limited mapping of inlet location, size, and
central corridor and does not migrate | Trustees configuration, provides information | Trustees, Town
or meander excessively to the east or critical to deciding whether active inlet
west. management actions need to be taken.
Any sand, which is excavated from
inlet and stockpiled within channel
Stockpile and/or re-use and grade corridor, will be graded, consistent
dredged material within inlet | Trustees with natural morphology and contours | Town CPF Water Quality Funds
corridor, as part of inlet dredging. of flood shoal, outside restricted
shorebird season, to avoid adverse
impacts to listed species and habitats.
5 ., Creation o off-site  emergenc
Create off-site emergency stockpiles ; f . ff ) gency
i stockpiles  aids  in emergency
using sand dredged from channel, as | Trustees Trustees

part of inlet dredging

preparedness and avoids possible
adverse impacts to listed species.

The costs and benefits of natural
and planned inlet openings will
continue to be weighed, in the
interest of preserving water
quality and living resources,
while avoiding undue adverse
impacts on bay and inlet
hydrodynamics and  storm
related damages.




MECOX BAY MANAGEMENT PLAN IMPLEMENTATION TIMELINE

RECOMMENDED ACTIONS
(2018-2020)

RESPONSIBLE AGENCY

TARGET OBJECTIVES
(2019-2023)

FUNDING

OUTCOME
(2023)

Manage Floodway to Mimic Natural Overwashes and Encourage Inlet Openings within Designated Centrally Located 250 feet wide Corridor

Construct and maintain 25 feet wide
berm or nearly horizontal elevated
plateau of sand with 1 on 15 slope,
within channel corridor and aligned
with Dune Road, outside of restricted
shorebird season, consistent with
management plan and required
agency approvals.

Trustees

Underpinning this strategy is the need
to encourage, without adverse impacts
to endangered species, natural inlet
openings to occur, within a 250 feet
wide centrally located corridor,
lessening the potential for erosive
impacts to dunes, as well as effects on
ocean beaches to the west and east of
the inlet.

Trustees

The inlet will continue to be
protected and managed in a
manner which lessens potential
for storm damage and other
adverse impacts.

Monitor and Maintain Water Quality.

By 2019, fabricate, install and
maintain in-situ moored and fixed
real time water quality sensors in
Mecox Bay, to monitor bay water
levels, dissolved oxygen, salinity,
nitrates and blue green algae, as
triggers  for  mechanical inlet
openings.

Trustees, Town and Stony Brook
University School of Marine and
Atmospheric Sciences (SOMAS)

By 2023, obtain five years of water
quality monitoring data, in order to
assess effectiveness of inlet openings
and closures in achieving water quality
improvement goals, to establish
pollutant load reduction targets, and
prioritize where management actions
are needed.

Town CPF Water Quality Funds

Protect and restore surface waters

Taking a strong stand, with regards to

. . requirin adherence to wetland
and aquatic habitats through wetland | Trustees, Town, NYSDEC, Army q 'g L s
e: regulations, is vital to maintaining and | Trustees, Town
permitting and other regulatory | Corps . . . .
improving water quality and aquatic
frameworks .
habitats.
. Continued investment in wetland,
Continue to purchase and preserve .
. . shoreland and watershed preservation
key environmentally sensitive L L .
. Town is viewed as essential in order to | Town CPF Monies
wetlands, coastal habitats and L .
maintain and enhance water quality
watershed lands

and biodiversity.

Require and encourage septic system

upgrades, within the Mecox Bay
watershed, including landward
relocation in areas vulnerable to
inundation and installation of
nitrogen reducing innovative
alternative  on-site  wastewater
treatment systems (I/A OWTS),

through wetlands permit and septic
system rebates.

Town, County of Suffolk

Over successive decades, the quality of
water entering Mecox Bay from land
use would have no significant adverse
impacts related to nitrogen inputs.

Town CPF Water Quality Funds
and County Septic Rebates and
low interest loans.

Restored water quality, as a
consequence  of  collective
efforts to change land use
practices and management of
the bay and inlet based upon
best available scientific
evidence and advice.




MECOX BAY MANAGEMENT PLAN IMPLEMENTATION TIMELINE

RECOMMENDED ACTIONS

TARGET OBJECTIVES OUTCOME
RESPONSIBLE AGENCY FUNDIN
(2018-2020) SPONS GENC (2019-2023) v G (2023)
Implement aauatic habitat Achieve a net gain in wetlands, which
P X i 9 Town, Trustees are essential for filtration of | CPF Water Quality Funds
restoration projects. .
contaminants.
BMPs will help address all land-based
Implement best management sources of water pollution system-

practices to foster water quality
improvements.

Trustees, Town, Private Landowners

wide, including from residential and
agricultural lands, as well as public
facilities and roads.

Public and private funding
sources

Mechanically open inlet when bay
water levels are excessive and when
there is documented flooding of
septic systems and basements.

Trustees

Avert threats to human life, health and
welfare.as a consequence of home
inundations, septic effluent pollution
and harmful algal blooms (HABs), by
managing inlet openings to allow for
adequate water flows and flushing.

CPF Water Quality funds

Open inlet when salinity falls below 8
parts per thousand (ppt) and persists
at this level for a minimum of three
days.

Trustees

Maintenance of salinity levels is
directly linked to the continued health
and sustainability of commercially
important bay shellfisheries, most
notably American oyster grounds.

CPF Water Quality Funds

Open inlet when dissolved oxygen
(DO) falls below 3 mg/I and persists at
this level for a minimum of three days.

Trustees

Sharp declines in DO need to be used as
a trigger for planned inlet openings, to
avoid hypoxia, fish kills and potential
adverse impacts to shellfisheries.

CPF Water Quality funds




Inlet Closures

Allow for natural closure of inlet,
except in cases where there has been
excessive meandering of the inlet or
greater than 50 % loss in dry sand
beach width, west and east of the
inlet, based upon comparative
surveys or GPS mapping pre and post
openings.

Trustees

Unnecessary modification of the Mecox
inlet and/or unsupported intervention
in the natural hydrodynamics of the
inlet and bay barrier processes can
have unintended costly environmental
and economic costs.

No funding necessary

Mechanically close inlet when
channel meandering has exceeded
150 feet to either side of the
centerline of the designated centrally
located 250 feet wide floodway
corridor.

Trustees

Implement actions to avoid potential
for excessive meandering of the inlet,
based upon scientific research, prior
observations of inlet behavior and
knowledge of potential for adverse
impacts to dunes and ocean beaches.

Trustees, Town

Mechanically close inlet where storm
events have shifted excessive
amounts of sand from the
beach/channel way to the flood
shoal.

Trustees

Recognize the possible need for
emergency post storm response, based
upon damage assessments and
develop  consensus  for  when
mechanical closure may be necessary
in the aftermath of storms, large
overwashes and/or severe flooding.

Trustees, Town

Mechanically close inlet, where there
has been a significant loss of dry
ocean beach, not related to severe
storms or shore hardening structures,
where GPS mapping of average high
water and seaward dune toe lines,
within 1500 feet west and east of the
inlet, both approximately 4 days prior
to and approximately 14 days after
inlet opening, has revealed a
decrease in beach width of 50% or
more.

Trustees

Build capacity and justification for
implementing inlet closures, when
warranted due to changes in ocean
beach conditions.

Trustees, Town

Natural and mechanical inlet
closures will proceed in an
environmentally sound manner.

Mechanically close inlet, in the event
of an approaching tropical cyclone or
significant nor’easter, where
permitted by emergency
authorization and/or state and
federal permits.

Trustees, NYSDEC, USACE

Providing a mechanism for closing the
inlet, as quickly as possible, in the event
of an approaching severe storm, will
aid in storm damage reduction and
lessen the potential for mainland
flooding.

Trustees, Town

Protect and sustain rare and endangered animals and plants




Continue to survey, document and
monitor rare plant and animal
occurrences along the Mecox Bay
barrier beaches, floodway and sand
flats, inclusive of piping plover, least
tern, red knot, seabeach amaranth
and seabeach knotweed.

Trustees, Town, NYSDEC, USFWS

Continue to directly engage NYSDEC
and USFWS in rare and endangered
species monitoring and reporting of
occurrences and potential impact
assessments, to improve scientific
understanding of management issues
that potentially threaten sustainability
of listed species.

Federal, state, Town and

Trustees funds

Take protective measures to prevent
loss, injury or harassment of listed
species, individuals and colonies,
including installing symbolic fences,
predator exclosures, beach/snow
fences and interpretive signage;
restricting ORV  use, requiring
environmental windows for
permitted construction, and adhering
to required buffers and setbacks.

Trustees, Town, NSDEC, USFWS

The prescribed endangered species
protection mechanisms are already in
place and will continue to be delivered
by the Trustees, in coordination with
the Town, NYSDEC and USFWS.

Trustees, Town

Establish protocols for permitting and
undertake inlet openings and closures
during restricted bird season, when

Any divergence from the prohibition on
inlet openings and closures, during the
restricted plover and least tern season,

there is an immediate threat to | Trustees, NYSDEC, Army Corps, | and/or within environmental windows Trustees
health, welfare, and water quality, | USFWS set, as needed, to protect red knot,
pursuant to federal and state would and can only occur pursuant to
emergency  authorizations and state and  federal = emergency
subject to mitigation conditions. authorizations.
Maintain morphology of natural
loodway, washover its, and un- R , .
SUECE LT LA depo.s tf a,‘?‘,’ Inlet habitats will continue to be .
vegetated sand flats, while inhibiting . Trustees, CPF Water Quality
" g Trustees managed to sustain healthy and
excessive dune building or land . . . . Funds
. . diverse populations of listed species.
aberrations and vegetation
colonization.
Design, grade and maintain inlet
closure berm, as a nearly horizontal
plateau, with 1 on 15 or gentler . .
slopes, to mimic natural overwash Pro-active measures, in terms of
P o . R Trustees, NYSDEC, Army Corps, | management of the inlet corridor, can
conditions and avoid adverse impact . Trustees
USFWS lessen the potential for adverse

to listed species, with all work
performed outside of restricted
shorebird season, consistent with
management plan criteria.

impacts to ocean beaches and dunes.

Mecox Bay maintains its
diversity of rare shorebirds and
plants, with a trend towards
increased  populations and
habitats.

Protect and restore living resources.




Protect and restore shellfisheries,
inclusive of American oyster grounds,
by managing inlet openings to
improve flushing, restore aquatic
habitats and maintain optimal
salinity and DO levels.

Trustees

Actions which seek to protect and
restore shellfisheries result in water
quality improvements, as well as
ecological and economic benefits for
the Town.

CPF Water Quality Funds

Promote scientific research with
regards to occurrences of
anadromous fish and viability of
restoring anadromous fish runs.

Trustees, Sea Grant

By 2023, develop and implement plans
for anadromous fish recovery, in
coordination with Sea Grant.

Use town funds as leverage for
possible grants..

Design and implement wetland
restoration projects within greater
Mecox Bay, inclusive of tributaries
and headwaters.

Trustees, Town, private landowners

Invest in and seek outside funding for
prioritized wetland restoration
projects.

Trustees, CPF Water Quality
funds, grants and private
monies

Long term sustainable living
resources are maintained and
enhanced over  successive
decades.




Improve Coastal Resiliency/Adapt to Climate Change and Rising Sea Levels

Consider scientific evidence that
Mecox Bay is under threat from
climate change, including rising sea
levels, more severe flooding, changes
in barrier island morphology, water
quality impacts and effects on aquatic
habitat health, due to increasing
intensity of rain events, storms,
nor’easters and hurricanes.

Trustees, Town

Tackling climate change is vital to the
future of Mecox Bay.

Trustees, Town

Expand the scope of the plan to
address emerging climate change
issues and to improve coastal
resiliency

Trustees

Keeping abreast of climate change
issues will lead to improved strategies
for addressing flooding and bay
barrier/inlet changes and adaption of
management plan as needed.

Trustees, Town

Assurance that Mecox Bay is
more resilient to the effects of
climate change and will
continue to provide significant
natural resource, economic and
social  values  for  future
generations.




LOOKING AHEAD

The Trustees are looking to create enduring solutions to address the need for responsible environmental
management, that acknowledges the many challenges and threats facing Mecox Bay. However limited
the various inlet models, data bases, and their applications may be today, it is clear that the long history
of Trustees stewardship of our waters and wetlands, together with knowledge gained from scientific study
of the region, has provided a reliable and multifaceted foundation for effecting favorable future
management decisions for Mecox Bay. It is with such promise that both the Trustees will continue to
reach out to all stakeholders for their valued feedback, as it is only with the support of the broader diverse
community, that we can truly achieve our goal of this Plan.

Figure 27: Mecox Inlet- closing naturally.
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