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us.
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Eric Rothstein
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Background
The Town of Southold (Town) and residents have been concerned for some decades that conditions
within Goldsmith Inlet have been deteriorating, resulting in reduced water quality, compromised
habitat, and instability in the Channel connection between the Pond and Long Island Sound. The
problems identified include: 1) Unstable Inlet mouth and Channel; 2) Reduced flushing due to the
accretion of sand in the Inlet and suspended sediments in the Pond, and; 3) Degraded water quality and
marine and littoral habitat.
In order to sustain the Inlet connection, the Town has diligently removed sand that accumulates near
the mouth of the Channel and distributed it on the beaches to the east. This annual dredging operation
is costly, and is perceived to simply sustain the connection on a temporary basis. Many residents fear
that the Channel is at constant risk of closure, and the reduced tidal flows between the Sound and the
Inlet contribute to poor water quality. In cooperation with the Town, eDesign Dynamics (EDD) proposed
a scope‐of‐work that included a series of field measurements designed to establish a greater
understanding of physical changes to the connecting Channel that occur over time and in conjunction
with extreme weather events. The purposeof the study was to quantify the Channel dimensions in such
a manner as to assess the degree to which sedimentation within the Inlet system affects tidal flushing,
and how to best establish a protocol, maintenance regime or an intervention that will best improve
water quality through increased exchange with Long Island Sound (Sound).
EDD entered into a contract with the Town in July 2012 to perform several tasks related to study of the
Inlet. The project is funded under an Inter‐Municipal Agreement between Southold and the County of
Suffolk for “Improvement to Goldsmith Inlet.” Also under this Agreement, Cornell Cooperative
Extension of Suffolk County, under the direction of Lorne Brousseau, was contracted by the Town to
simultaneously perform a set of tasks to measure the tidal prism at several points within the Inlet and
the Sound, and to analyze for a number of water quality parameters. Throughout this process EDD and
Cornell have collaborated in these efforts in order to assure that each team receives adequate data and
with minimal overlap. EDD’s contract included the performance of three tasks, corresponding with
Tasks 4, 5 and 8 as described in the Town’s Agreement with the County. Task 4: Bathymetry and
Sediment Monitoring covered the field measurements performed and delivery of the Bathymetric Study
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and Sediment Monitoring Report (June 1, 2013). Task 5: Sediment Management Plan involved the
identification of the likely extent of sediment contributions from marine sources and delivery of the
Sediment Management Plan (August 1, 2013).
With this submission, EDDfulfills the obligations of Task 8: Final Recommendations and Action Plans and
the remainder of the contract. The Recommendations and Action Plans(Final Report) elaborates the
findings presented in Tasks 4 and 5, synthesizes the information and expertise of both research teams,
and provides a succinct summary of management options for the Town’s use.

Methodology
EDD has been seeking to characterize and understand the processes governing Goldsmith Inlet based on
a period of field measurements, existing studies, and expert observation. Included in EDD’s services
have been the efforts of Dr. Richard Weggel of Drexel University, a nationally recognized expert in the
field of coastal sediment transport and erosion, who is familiar with the physical processes that govern
similar inlets and the engineering efforts that have been employed to stabilize them. Dr. Weggel has
served as Senior Advisor to the project, reviewing and advising EDD’s efforts in the field and in the
office. As part of his scope, Dr. Weggel reviewed a selection of the research previously performed at the
Inlet, and spent one day in the field observing EDD’s bathymetric survey. Dr. Weggel was also
instrumental in establishing the field protocols and measurement goals of Task 4, configuring and
interpreting the modeling of Channel behavior using the US Army Corps of Engineers’ DYNLET model,
and contributing input into the conclusions and recommendations for managing the Inlet in the future.
EDD researchers also reviewed the literature and led the efforts to coordinate field activities with
Cornell Extension. EDD devised the plan to establish a minimum of twelve “permanent” transect
locations for measuring Channel geometry. Techniques are standard field practices to measure depth to
channel bed from a known elevation, utilizing a taught transect line tied to markers at both banks, and a
surveying transit to read the depth at each measurement point. Two field personnel are needed for this
process, one to operate and read the transit and one to place the surveyor’s rod within the channel at
ten foot increments. Each transect marker was located and elevation determined with respect to a
permanent marker placed in the adjacent parking lot.
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After the second visit to the site, the team decided to also include measurements of the Channel’s
thalweg, or the deepest point within the Channel section. Elevations of the thalweg were measured at
ten‐foot increments by similar technique, utilizing assistance from Cornell Extension. Two researchers
stood in the Channel, each carrying a rod and connected by a ten‐foot length of cord. The advance
researcher would pull the cord taught and locate the next point within the thalweg while the trailing
researcher held the rod to be read by the surveyor. In this manner, the team took and recorded
measurements along the entire length of the Channel.
In total, EDD’s team visited the site on four separate occasions in performance of the bathymetric study.
During these visits, EDD also assisted Cornell Extension with surveying their monitoring points, and
spoke at length with visitors and residents who expressedcuriosity about the research activities. The
final site visit occurred on March 20, 2013. EDD also attended and presented findings to the Town
during a Southold Town Board Meeting on August 13 and a Goldsmith Inlet Public Meeting on August
24, 2013. EDD Managing Partner Eric Rothstein and Project Engineer Alex Renner described the efforts
and conclusions of the study and responded to comments from the Board, employees and residents.

Field Work
EDD visited the site on four occasions in fulfillment of Task 4. The first visit began on October 7, 2012,
and consisted of two full days in the field as the initial transect markers and benchmark were
established. At the time of this visit, an extensive sand spit had developed at the mouth of the Channel,
extending from near the base of the jetty and parallel with the shoreline toward the east. The Spit
caused the Channel to turn eastward, and created a large and deep pool in the area adjacent. In an
effort to track the accretion or erosion of the Spit, EDD located some of the transect markers such that
the Spit would be included in the Channel measurements. Because of the odd shape, several extra
transect lines could be drawn between the markers, further characterizing that area.
The transect markers consisted of four‐foot rebar spikes driven into the sandy embankment. A length of
fiber reinforced caution tape was secured at the bottom of the spike before it was driven, and several
feet of tape were left lying on the sand surface in order to more easily locate the markers on subsequent
visits. The tape was also labeled with the marker ID and, in most cases, marked with a “Please do not
disturb” message for curious passers‐by. The Inlet is a popular destination for residents and visitors.
EDD understood that there existed a risk that the markers could be pulled or moved, which would
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interfere with the ongoing research. EDD was also aware that accretion and erosion could either bury or
wash away the markers, or at least make them difficult to locate. To further assist in their location, the
tops of the spikes were painted safety‐orange and photographs taken to help identify them. A total of
24 markers were installed, ranging from the Sound‐side of the Channel to south of the Channel proper
and across the flood shoal.
On the second day, EDD measured 16 transect lines crossing the Channel (some markers were used
more than once), and surveyed the locations of each of the markers. A representative from Cornell
Extension also arrived so that we could assist them with surveying the locations of their water level
loggers. These procedures consumed the entire day. There was not sufficient time to survey Logger #1
located at the south end of the Inlet.
On October 29, 2012, Hurricane Sandy made landfall in the area around southern New York State
including the South Fork of Long Island. With several days to anticipate the storm and its potential
effects on the Inlet, the Town decided to perform an emergency dredge of the sand spit that had
accreted near the jetty. EDD was informed that on October 24th the Spit was removed and the sand
relocated to the east, allowing the Channel to flow more‐or‐less straight between the Sound and the
Inlet in accordance with DEC dredging permits issued to the Town.
One concern at the time was that the imminent storm could push the Spit up the Channel and cause
significant blockage that would later become difficult to remove. This process has been discussed as the
“funnel effect,” whereby high energy events with winds coming from the east or northeast would drive
a large volume of sediment into the mouth of the Channel with the jetty acting as a funnel. Residents
also described that, prior to the 10/24 dredge, the course of the Channel had been moved far enough
eastward to risk erosion of the dune.
When EDD arrived for the second site visit on November 9, 2012, the Spit had not yet begun to reform
and the Channel continued to run mostly straight to the Sound. Beyond this change, EDD did not notice
any other significant erosion or deposition that appeared to be due to the storm. Four of the northern‐
most markers, however (E1, W1, W2 and W3), could not be located. Because of the new conditions at
the north end of the Channel, it was decided that not all of the markers needed to be replaced. EDD
created one new marker, W3*, near the approximate location of W3. On this visit, eleven Channel
transects were surveyed and recorded.
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Dr. Weggel accompanied the EDD team for the third site visit on December 21, 2012. Dr. Weggel had
been reviewing the data collected thus far and had become increasingly interested in acquiring greater
understanding of the behavior of the thalweg within the Channel. Dr. Weggel’s assertion has been that
the point within the Channel most critical to regulating flowrates (and thus flushing of the Inlet) was the
area termedthe “Sill,” or the stretch of Channel thalweg that sits highest above the average Channel
elevation. The Sill location could be approximated from the Channel transects, but would be easier to
identify if the thalweg itself were surveyed and in smaller increments. If a simple protocol could be
established for identifying the Sill, then recommendations for periodic dredging could be based on its
location. A total of 59 points along the thalweg were surveyed in ten‐foot increments. However,
unusually heavy winds and rains throughout the previous night and into the morning altered the normal
water levels expected during low tide and shortened the low water window during which measurements
could be made. With concerns for safety, the team decided to forego measurement of the transects
during this visit. Dr. Weggel used this time to hear testimonies from some area residents and view
historic photos of the Inlet. Additionally, transect marker W2 was found, having been uncovered since
the previous site visit.
The fourth and final EDD field visit occurred on March 20, 2013. By this time the Town had performed
construction of riprap armoring along the west bank of the Channel where it is nearest to the roadway.
Two transect markers, W3* and W4 were lost in this process. EDD was also unable to locate E2, E3 and
W2 due to movement of sand and changing topography. Eight transect surveys were performed using
the remaining markers, and a total of 71 points along the thalweg from Sound to shoal. Cornell
Extension arrived to assist in re‐surveying their water level loggers. Loggers 1, 2 and 3 were surveyed,
but the logger in the Sound was not because of low temperatures and rough surf.

Goldsmith Inlet and Tidal Flushing
The geometries of the Channel connecting Goldsmith Pond and the Long Island Sound are perpetually
changing and, in the process, influencing the flowrates between the two water bodies. For the purpose
of clarity, we will use the term “Inlet” to refer to the entire system, “Pond” to refer to the deep water
body to the south, and “Channel” to refer to the connection between the Pond and the Sound (see
Figure 1). The field research performed by EDDwas designed to document and quantify those changes,
and to correlate them with the tidal prism study carried out by Cornell Cooperative Extension along with
climate data reported during the study period. The concern behind this effort is the appearance of

Final Recommendations and Action Plans
Goldsmith Inlet
diminished water quality conditions within the Pond over time, and the persistent concern that, without
intervention, the Channel will become overburdened with marine sediment, thus reducing flushing with
the Sound and further diminishing water quality. It is also a concern that this process could lead to
Channel closure, either the consequence of gradual sediment buildup over time, or the result of a large
volume of sediment washed into the Channel during a high energy storm event. For some years it has
been the Town’s practice to perform a dredging operation annually near the mouth of the Channel,
removing the sand that has accumulated in the Spit and to a point approximately adjacent to Transect 4
(see Figure 2) in the Channel, relocating an estimated 13,000 cubic yards of sand on the beaches to the
east. The Town has been interested in verifying the efficacy of this practice and identifying alternatives
that could be employed at a lower‐cost and with greater longevity / sustainability.
The Channel connects the inland Pond with the Long Island Sound, and is driven by the relative
elevations of each water body, which is regulated by the tides. As the tide rises, water flows into the
Pond at a sufficient rate to cause the elevation in the Pond to nearly match the elevation in the Sound.
In a typical cycle, the level in the Pond will reach approximately 0.5 feet lower than the peak in the
Sound, with a delay of 20‐30 minutes. During this flooding period, there is no significant obstruction
limiting the flow of water into the Pond, and the Pond elevations behave as if they are entirely regulated
by the tide. As the tide recedes in the Sound, the Channel flow reverses and the flowrate out of the
Pond remains sufficient to keep the Pond level equal with the Sound for a period of two to three hours.
At this point, the level in the Pond has dropped to the point where the physical properties of the
connecting Channel begin to limit the rate of flow, and the Sound begins to drop more quickly than the
Pond. Minimum levels in the Pond never fall as low as low tide, since the ebb flow trails behind the tide
due to being restricted by the geometry of the Channel. Approximately nine hours after high tide, and
three hours after low tide, the flow in the Channel reverses direction, and the Sound again begins to
flood the Pond. This typical cycle is illustrated in Figure 3.
During each cycle, a volume of water flushes out of the Pond and a similar volume flushes back in. This
twice daily exchange helps to sustain the quality of water in the Pond, which also receives flows from a
series of drainage culverts (not part of the Town's MS4 system) that link the Inlet to nearby ponds and
topographic depressions. If water quality in the Pond is not to diminish over time, then the combination
of tidal flushing along with the Pond’s biogeochemical processesmust flush, decompose or sequester
contaminants at a rate at least equal to the contributing load. Each of these processes, and others, have
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considerable influence in the regulation of ecological conditions within Goldsmith and the Inlet’s long‐
term health. Consideration of upland contributions to the Pond was not part of this scope‐of‐work.

Discussion of Channel Bathymetry
EDD’s detailed transect study performed October 8 and November 9,2012, and March 20, 2013,
produced three snapshots of the Channel floor. Based on these measurements, we have generated a
summary of the net deposition and erosion that occurred over each time interval (see Table 1). Figure 4
demonstrates this same summary graphically, using colors to signify the net extents of both deposition
and scouring within each portion of the Channel over the period of time specified.
Figure 4Ashows changes to the Channel bathymetry between October 8 and November 9, 2012. During
this period, several major events occurred which were expected to alter conditions at the Inlet. On
October 24th, the Town performed a dredge of the material that had accumulated at the east of the
jetty, a sizeable spit of sand protruding eastward and causing the Channel to also move to the east. The
dredge was performed in advance of Hurricane Sandy in part because of concerns that the high energy
storm could wash the material inland toward the Pond, and to prevent degradation to the dune system
east of the Inlet mouth. On October 29th, Sandy struck the area causing considerable storm surge and
also altering the Channel bathymetry. On November 7th and 8th, another storm, a Nor’easter, dropped
an inch of rain under high winds, further altering Channel conditions. The changes shown in Figure
4Aare the result of all three events as well as smaller daily changes. Net deposition during this period,
measured between Transects 6 and 11 (523 ft), was 11,200 ft3.
Figure 4Bdemonstrates changes in Channel bathymetry between the survey dates of November 9, 2012,
and March 20, 2013. Several high‐energy climatic events occurred in this period, too, but with different
effects. Net deposition during this period measured between Transects 6 and 11 was 2,800 ft3. Figure
4Cdescribes changes during the entire interval from October 8, 2012, and March 20, 2013, illustrating a
total net deposition of 14,000 ft3. These values translate to net daily deposition rates per foot of
Channel given in Table 1. The daily value for the second monitoring period is more than an order of
magnitude lower than the period containing Sandy and the Nor’easter. This suggests that those events
played a very large role in the net movement of sediment to the Inlet interior. As measurements were
not taken with sufficient frequency to identify the physical effects of each major storm, it is impossible
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to describe rates of deposition and scour associated with individual climatic events using these data
alone.

Thalweg, Sill, and Regulating Flow
In addition to the transect measurements, EDD twice surveyed the Channel in a manner designed to
map the bathymetry of the Channel’s thalweg. The thalweg describes the deepest part of a channel or
valley, and generally defines the portion of the channel that possesses the highest velocities and volume
flowrates. The thalweg became included in the bathymetric study due to an interest in locating the
point in the Channel that regulates the ebb tides from the Inlet system. The ebb of the Inlet is
principally driven by the Pond elevation relative to the Sill within the Channel. The Sill behaves like an
underwater dam or weir, and slows the water upstream. Once the water spills over the Sill, it ceases to
be regulated by it, and the velocity increases. Generally, the Sill in a system such as Goldsmith Inlet will
define the rate of ebb flow, especially toward the end of the cycle. By taking measurements of the
thalweg along the portion of the Channel which is most likely to constrict the flow, we were able to
locate the zone where dredging will be most effective. If subsequent dredging operations are able to
lower the Sill by excavating the Channel floor in this zone, the rate and period of discharge from the
Pond can be increased.
Cornell Cooperative Extension collected data at the Inlet between May 16, 2012, and May 23, 2013.
These data include the water levels logged at three locations within the Pond and one in the Sound. The
data are of sufficiently high resolution to allow us to understand the cycling flows into and out of the
Pond (see Figure 3 and discussion below) and to provide us a record of climatic events as they influence
the relationship between water levels in the Pond and the Sound.
Similar data, though of lesser detail, were collected by Morgan & Kraus in the execution of their
“Physical Processes Study of Goldsmith Inlet, New York,” 20071. In this paper, Morgan & Kraus assert
that the Channel is “flood dominant,” with higher velocities and higher sediment loading found entering
the Pond than when draining the Pond. This imbalance leads to a net sediment loading that is most
visible in the accumulation of the flood shoals at the southern end of the Channel, since higher velocity
1

Morgan, M.J. and Kraus, N.C, (2007). “Physical Processes Study of Goldsmith Inlet, New York.”
Proceedings Coastal Sediments ’07 Conference, ASCE Press, Reston, VA 2331‐2344.

Final Recommendations and Action Plans
Goldsmith Inlet
water is capable of greater sediment carrying capacity. Morgan & Kraus also assert that at least two Sills
regulate ebb flow from the Pond, one near the flood shoals which plays the larger role in regulating ebb
flow, and one nearer the Sound, which plays a lesser role. EDD’s thalweg measurements located a Sill in
the area between Transects 6 and 8. Thalweg measurements further south into the flood shoal were
not feasible because of the very subtle changes in bathymetry there where the Channel floor is nearly
flat over large sections.
Morgan & Kraus also discuss the morphology at the beaches, jetty, and mouth of the Channel. They
summarize that after jetty construction in 1964, as the fillet to the west of the jetty gradually formed,
sand transport and bypassing patterns from west to east were altered until a new steady‐state was
reached. During this time, lasting until approximately 1978, beach erosion to the east may have
accelerated as the littoral drift was interrupted by the new jetty. After this time, and with the formation
of the Spit at the east side of the jetty (aka attachment fillet), sand bypassing resumed and beach
conditions became more stable. Morgan & Kraus warn that removal of the Spit may reintroduce
instabilities that could again alter the littoral conditions to the east by interfering with the shoreline
geometry and reducing bypassing, though they acknowledge that removing the Spit may be necessary,
on an emergency basis, to maintain an open Channel. A corollary concern not directly addressed by
Morgan & Kraus, however, is the potential role of the Spit (and the eastward movement of the Channel
mouth) in reducing the rate of sediment transport from the Sound to the Channel. At the same time, we
are also concerned that the accumulation at the mouth of the Channel could become a sediment source
during high‐energy storms, thus increasing the volume of sand moving up the Channel and into the
Pond. This is the condition that has been discussed as the “funnel effect.”This refers to the condition
that permits sand to accumulate directly to the east of the Jetty and at the mouth of the Channel, a
result of the easterly predominance of littoral drift. As there is no control structure to the east
protecting this accumulation, it becomes vulnerable to storms with westerly winds, and the
accumulation can be conveyed south into the Channel and the Pond. While this process has not been
quantified, assessing the actual degree to which sand poised at the mouth of the Channel is conveyed by
westerly storms, it has been this presumption that has justified historic removal of the Spit that
develops east of the Jetty.
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Discussion of Water Level Logger Data
Examination of the water level data shows the presence of two daily tide cycles (semidiurnal), one with
greater amplitude than the other, depending on the relative positions of the sun and moon. The wave
forms are sometimes distorted due to the influence of climate, particularly wind speed and direction.
Most notably, water levels measured in the Sound will shift up or down depending on the wind, thus
influencing the water level response in the Inlet and the degree of flushing experienced in the cycle.
As described above, the flood period sees a close relationship between Sound levels and Pond levels,
and flow into the Pond does not appear limited by the geometry of the Channel. Water levels during
the ebb period, however, are not similar, as the flow out of the Pond is restricted by Channel conditions,
and the Pond reaches a minimum elevation well above the Sound. Study of these Pond minima as they
vary over time provides insight into how the degree of tidal flushing is influenced by climatic conditions.
If the Pond drops to a level that is higher than average, then it can be presumed that flushing is limited
during this cycle. If these minimum levels are found to be increasing over time, then it is likely that the
Channel geometry is changing, either through sediment movement or deposition, and reducing the
volume flushed. Similarly, if an abrupt and sustained change in the typical minimum Pond level is seen,
it can be presumed that a high‐energy climatic event has occurred, and flow conditions in the Channel
have been altered.
Figure 5A tracks the minimum elevation in the Pond for the entire monitoring period at Logger #3.
Spikes in the graph indicate either extreme weather events or anomalies in the data based on
instrument error. Since we are interested in tracking the changing minima, we have generated Figure
5B, which ignores the extreme events and calls out periods during which the changes in the minimum
elevations can be interpreted as being in one direction only and at similar rates. Ten periods were
isolated and fitted with linear trend lines that approximate the rate of change. The slopes of the trend
lines, which vary between positive or negative minimum elevations, are reported in Table 2 for each
period. Where the slopes are positive, the flushing volume is decreasing and, while slopes are negative,
flushing is increasing. Period One, which lasts for 108 days, shows no net increase or decrease in Pond
minima and demonstrates relative stability. Periods Two and Ten, which last for 58 and 43 days
respectively, show dramatic and prolonged changes in the flushing volume which would be associated
with consistent daily changes in the Channel bathymetry due not to extreme climate events but to more
subtle conditions that are regulating deposition and scour. One anomaly in the data occurs on 2/18/13
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and 2/19/13, when the minimum elevation in the Pond drops 0.5 feet, and then only slowly rises again
to near its previous level. This is explained by looking at the minimum levels in the Sound as seen by the
logger there and at several other points to the west. During these two days, conditions drove the tidal
range down below its typical elevations, and the ebb flow from the Pond was enhanced, thus allowing
the Pond to drain beyond the usual range. The fact that the flood flow into the Pond did not
immediately compensate for this drop implies that there are also regulating structures within the
Channel that limit inflow. Although not conclusive, the general trend of the entire study period shows
that net conditions over the long term are slowly leading toward net sediment deposition.
This conclusion is consistent with the depositional rates calculated from the Channel transects, which
suggest an average depositional rate (expressed as cubic feet of sediment deposited over one foot of
Channel per day) of 0.67 ft3/ft/day for the period between 10/8 and 11/9/12, and 0.041 for the period
between 11/9/12 and 3/20/13. The water level data also suggest that if an additional transect survey
had been performed at the end of May 2013, the final period would have shown net scouring. Because
the transect measurements were performed only several times, and because the water level minima
only describe trends in flushing volumes from day to day, it is not possible to verify or quantify these
conclusions with certainty. However, the data does make it clear that: a) There exist alternating periods
of net deposition, net scouring, and relative stability, and b) These periods are generally separated by
high‐energy climatic events.

Water Levels and Climatic Events
In order to elaborate this second conclusion, EDD procured detailed climate data from the National
Weather Service collected at Mattituck Inlet, the nearest climate station available. These data,
reported in five minute intervals, provide record of wind speed and direction, the climatic factors that
most influence tidal flushing in the Inlet. Unfortunately, a flaw in the operation of the climate station, or
an error in reporting, has caused some of the data provided to be incomplete. During each early
morning, for a period of approximately three to four hours, no data are reported. This appears to be
true until April 26, 2013, when the daily records are complete. Additionally, the precipitation record
appears to be inconsistent with that observed at Southold and with other (less detailed) data sets
procured by EDD. To compensate for this, we have used the precipitation record from daily climate data
reported by Wunderground.com. The gap in morning wind data could not be compensated for in this
analysis.
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As seen in Figure 5, it is reasonable to presume that the various periods of rise or fall are distinguishable
by large climatic events or other physical changes to the Channel, such as dredging or other construction
work. Figure 6 shows a snapshot of the wind speed, direction, and precipitation depth for the days
separating each period. These “wind roses” graphically demonstrate the direction of origin and shows
an accounting of the average wind speed measured in five minute intervals. Calm days appear as blue
and green. Windy days typically lean in one primary direction, and appear red and orange, denoting
higher velocities. Comparison of Figures 5A and 5B demonstrates that most but not all periods are
separated by large events. Additionally, scrutiny of the climate data demonstrates that not all high‐
energy climate events provoke changes in Channel conditions. Figure 7 shows wind roses for a selection
of high‐energy events that do not appear to have influenced Channel conditions. While wind speed and
direction are incontrovertible components affecting sediment loading, we have identified no obvious
consistency between these specific events.
Precipitation does not play a direct role in influencing Channel bathymetry or tidal flushing, but does
play a role in the measurements of water levels in the Pond. The total catchment area for Goldsmith
Inlet is approximately 640 acres (see Figure 8). Under most conditions, the vast majority of rainfall
reaching this area is infiltrated by the sandy soils of the region. However, during very large events, or
events that occur while the soils are previously saturated, significant volumes of runoff are expected to
reach the Pond and raise water levels there. Additionally, groundwater in the area likely discharges to
the Pond at a relatively fixed rate, but this rate will increase when the groundwater table is high. In
these ways, precipitation does play a role in the Pond water levels, though quantifying that role is
beyond this scope‐of‐work.

Observations from Aerial Images
Use of aerial images to assess slight changes in land forms is problematic for several reasons. Variations
in resolution, lighting conditions, and camera angles can each contribute to apparent inconsistencies on
the ground that do not genuinely exist. Furthermore, the water level at the time of the photograph will
have a large influence on the appearance or cover of the intertidal zones, making it difficult to measure
beach erosion, Channel widths, etc.
Google Earth provides the opportunity to view historical aerial images in rapid sequence (see Figure 9).
At Goldsmith Inlet, the record goes back to 1994 and shows 12 separate images of the site, each aligned
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identically to allow for close inspection of landmarks and their surroundings. Although these
observations are not conclusive, an inspection of these images provides some record of visible changes
over the past 20 years.
The flood shoal present at the Pond’s connection with the Channel has been evident for some time. An
aerial photo taken in 1938 shows clearly a portion of the developing shoal, thought it appears to have a
much lesser extent than in recent years. Again, the photograph does not inform us of the tide elevation
(influencing visibility), and lighting conditions may interfere with the ability to distinguish the shoal, but
the photo does provide us with evidence that the flood shoal has grown toward the Pond interior in the
past 75 years. Aerial photos taken in 1962, 1972 and 1978 also appear to confirm this observation. The
Google Earth image from 1994 appears to have been taken at high tide and the shoal is not visible. The
subsequent images, ranging from 2001 to 2012, suggest that the shoal has not been growing to any
significant degree.
As discussed above, the Channel is a dynamic body that is expected to alter course over time and in
response to extreme events. This is primarily evident at the north end of the Channel where its course is
altered by the accreting Spit and by its periodic removal by dredging. As the spit grows, it appears to
force the Channel to exit further to the east. Based on Google Earth images, the spit is shown increasing
from 1994 to 2004, with a dramatic reduction sometime between 4/1/04 and 10/30/06. The Spit again
increases until 9/5/09, and is shown reduced on 9/19/10. It is reduced a third time before the image
dated 3/6/12. The Channel is also shown scouring very close to Mill Road in 2004, but that appears to
be corrected by 2008. What is clear from the 1938 aerial is that the Channel has generally migrated
toward the west, eliminating some structures built east of Mill Road.
Assessing beach conditions from these aerial photos is especially difficult because of the variations in
the tides, but it does appear that, in images taken after the Spit has been removed, the beach to the
east is also diminished. This would be consistent with Morgan & Kraus’ assertion that the fully
developed Spit aids in sand bypassing from west to east, and its removal could interrupt beach accretion
until some steady state is reached. Morgan & Kraus also assert that for 14 years after construction of
the jetty, sand that would have been deposited to the east of the Channel was instead accreting west of
the jetty to form the fillet. Once the western fillet and the eastern (attachment) fillet reach their
maturity, the sand bypassing process and deposition on the easterly beaches have reached a new steady
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state. In general, it appears clear that the width of the beach to the east has diminished since the
earliest aerial taken in 1938.
Careful inspection of the dunes over the beach, particularly at the point immediately east of the
Channel, shows that there has been little or no retreat of the dunes since the 2001 image. When
comparing the 1994 with the 2001 image, however, it appears that the dunes retreated on the order of
20 feet, which is significant. Because of image quality and camera angle, it is difficult to compare with
the aerials taken before 1994.
After construction of the jetty in 1964, the accretion fillet to its west developed, extending the beach
adjacent to the jetty by a total of approximately 300 feet. An aerial image from 1967 shows the fillet
extending already half the way up the jetty, though with no signs of the attachment fillet to the east. By
1972, the accretion fillet is developed, and the attachment fillet has begun to form, and by 1978,
conditions resemble those found today with the Channel bending far to the east before connecting with
the Sound.

DYNLET Modeling
In order to confirm the role of the Sill in regulating flow within the Channel, EDD prepared a flow model
based on the bathymetric measurements taken in Task 4. The model, constructed in DYNLET (DYNamic
Behavior of Tidal flow at InLETs)2, is a package first developed by the US Army Corps of Engineers. The
modeling allows us to correlate the water level data with flow in the Channel, and was configured to
confirm the role played by the presence of the Sill and to predict changes in behavior that result from
dredging the Channel bed to remove or relocate the Sill. DYNLET looks at the Channel geometry,
materials (to assess friction) and the forces driving flow namely, tides, waves and wind.
DYNLET was used to investigate the effect of dredging the Goldsmith Inlet channel in the region where
the high sill elevation controls the flow. The sill region is approximately 360 feet long extending
between survey Stations E5‐W5 and E9–W9 (see Figure 10). The thalweg elevation in the sill region is
about 0.8 to 1.0 foot above the Long Island Sound mean tide level. Outflow from Goldsmith Pond is
limited by the elevation of the sill and thus the tidal range in the pond is controlled by the sill.

2

Amein & Kraus (1991) “DYNLET1: Dynamic Implicit Numerical Model Of One‐Dimensional Tidal Flow Through
Inlets,” TR CERC91‐10, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.
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The DYNLET model was run for a spring tide in the Sound with an amplitude of about 2.8 feet (tidal
range of 5.8 feet). A rough calibration of the model was conducted by running it for several channel
roughness conditions characterized by the Manning coefficient. Manning coefficients of n = 0.10, 0.08
and 0.025 were run and the resulting tide levels in Goldsmith Pond determined. The run for n = 0.025
most closely reproduced observed water levels in the pond. Figure 11 shows the forcing tide in Long
Island Sound and the model output water levels in the pond. The pre‐dredging condition is shown on
the figure along with two post‐dredging conditions. The first of the two post‐dredging conditions (Post
Dredging #1 on the figure) investigated dredging a 30‐foot wide channel to an elevation 0.25 feet above
mean tide – removing about 0.7 feet of sediment – for a distance of 360 feet above survey Station E5‐
W5. This corresponds to removing about 8,000 cubic feet of sediment from the channel. The second
condition (Post Dredging #2 on the figure) investigated deepening the dredged channel to the mean tide
elevation by removing about 10,000 cubic feet of sediment. The dimensions of the channel were the
same as for Post Dredging #1. Figure 11 shows an increase in the tide range in Goldsmith Pond for the
two dredging conditions with the greater increase for the lower sill elevation. In fact, the bottom of the
tide curve in the pond is approximately at the elevation to which the channel sill is dredged. For the
second case the bottom of the tide curve is at about mean tide. It would be expected that further
lowering the channel would further increase the tide range in Goldsmith Pond.

Sources of Sedimentation
A large number of climatic and geo‐physical conditions influence the rate and direction of sediment
movement into and out of the Inlet. The research presented here was able to quantify net sediment
volume changes with a portion of the Channel during some discrete periods and, with the use of some
reasonable assumptions, demonstrate the net direction of sediment loading within the part of the
Channel where ebb flow is most restricted. Water level data shows that peak elevations within the
Pond are nearly equal to levels in the Sound. Flushing within the Pond, therefore, is higher when the
minimum elevation in the Pond drops low, and is diminished when the minimum Pond elevation is
elevated. Figure 5A appears to demonstrate that minimum Pond elevations are generally increasing
over time when considering the entire study period. Over shorter intervals, however, the Pond minima
show both increasing and decreasing trends, suggesting that sediment is sometimes reducing the size of
the restricting Sill and sometimes enhancing it. These “daily” fluctuations are on the order of 0.05 ft3 of
deposition per foot of Channel length per day (see Table 1). This is based on the period between
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11/9/12 and 3/20/13 (transect measurement dates) and assumes limited “bulk” contributions from
storm events. Transect measurements taken before and after Hurricane Sandy and the subsequent
Nor’easter demonstrate a significant “bulk” sediment contribution of approximately 11,000 ft3 over 32
days. If we subtract a net “daily” rate from this trend, we still see a net increase in sediment volume
found within the surveyed portion of the Channel of approximately 10,500 ft3 due to the storms alone.
This volume accounts for 75% of the total sediment increase measured within the Channel during the
163‐day study period, far exceeding the cumulative effect of small daily changes. Over time, however,
forces sometimes combine to have a net reducing effect on Channel sedimentation. Those trends are
apparent in Table 2, especially Period Ten which showed a drop in Pond minimum elevation of 0.36 feet
over 43 days. Without the benefit of several years’ water level data, it is impossible to assess whether
the storm‐driven deposition is eventually reversed. It is clear, however, that high‐energy climatic events
can drive a large volume of sand into the Channel, and that daily ebb and flow can either drive sand in or
wash it back out to the Sound. It is also clear that while a substantial volume of sand was dredged from
the Spit at the mouth of the Channel in the days before Sandy, this did not prevent the storm from
carrying sand into the Channel.
Regarding the formation of the Spit at the east side of the Jetty, EDD’s opinion is that sand is bound to
accumulate there as a result of the easterly littoral drift. During this time, the sand that would
otherwise bypass the Inlet to arrive on the easterly beaches, is diverted by the clockwise rotating eddies
that form to the east of the Jetty. Once the Spit is fully matured, it reaches a dynamic equilibrium and
the eddy currents diminish, restoring the easterly sediment drift. EDD does not believe that the Spit
plays a role in regulating flushing within the Pond, with the exception of the possible risk associated with
storms relocating inland the large reservoir of sand that sits poised at the mouth of the Channel.
Further discussion of EDD’s recommendations with regard to the Spit and larger interventions regarding
the geometry at the mouth of the Channel are found in the section below.
In summary, climatic conditions and heavy storms are likely the dominant cause of sediment reaching
the Inlet system, and these storms can significantly alter conditions in the Channel. These conditions,
once altered, will change the net behavior of the Channel in an unpredictable fashion, resulting in
periods when sediment is flushed out of the Channel and periods when it is flushed in. It was not
possible to discern any specific connection between wind direction/speed and deposition rates.
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Options and Recommendations
The options for maintaining conditions at Goldsmith Inlet and improving water quality within the Pond
are numerous and their relative costs, benefits and risks are complex. In addition, there exist a number
of influences and consequences to the Inlet maintenance program that are external to the Inlet itself,
but potentially represent a real impact on neighboring residents and habitat. Furthermore, climatic
conditions and average sea levels are predicted to change in the coming decades, potentially altering
the steady state behavior and geometry of the Inlet and its influences. To assist the Town of Southold in
making decisions about how to best spend limited resources in maintaining the Inlet, EDD has prepared
an Options Matrix shown in Table 3. The Matrix lists ten options to proceed, several of which are not
mutually exclusive, and to the best of our ability describes the benefits and risks associated with each.
Several of these options were not contained within the scope‐of‐work for this contract, but have been
included because of strong interest from residents. The cost ranges provided are estimates only, and
will have to be better explored as the options are pursued.
EDD’s own recommendations, based on the results of our research and the expertise of Dr. Richard
Weggel, include the following procedures and protocols for enhancing flushing between the Pond and
the Sound while protecting the dunes, embankments and shoreline. The recommendations presume
that no changes will be made to the Jetty, and do not take into account any assumption of climate
change. The following practices should be performed annually, biannually, or on an emergency basis
depending on the judgment of the Town and its advisors.
There are two areas of focus for intervention: the Sill within the Channel (described as the high point
that regulates the rate of flow out of the Pond) and the Spit or “attachment fillet” that forms to the east
of the Jetty:
A. Dredging the Sill
EDD’s dredging recommendations to the Town include a map of the Channel showing the aerial extent
and depth of the recommended dredge based on the most recent thalweg survey (see Figure 12). This
figure can be submitted by the Town to the NYSDEC when requesting an amendment to the existing
permit. In preparation for each dredging operation, EDD recommends that the Town first perform a
thalweg survey per the protocol provide in the attached Appendix. The results of this survey will help
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identify the ideal location for dredging resulting in the greatest improvement in flushing rates. Because
bathymetric conditions within the Channel are always changing, new thalweg surveys are required in
advance of each dredge.
According to the recent thalweg surveys, and supported by the results of the DYNLET modeling, EDD
recommends dredging at the Sill for a total length of 400 feet (as shown in Figure 12) with the goal of
lowering the Channel floor by 12 inches.
B. Dredging the Easterly Spit at the Mouth of the Channel
It is EDD’s assertion that the formation of the Spit or “attachment fillet” at the east side of the Jetty is a
natural process resulting from the easterly littoral drift of sands in the Sound and the vortex that forms
in the area sheltered by the Jetty. When the Spit is removed by dredging, the system leaves its dynamic
equilibrium state and a portion of the sand “bypassing” the Inlet is divertedfrom its easterly course by
the clockwise flowing eddy currents and deposited near the mouth of the Channel until the Spit is
reformed. The term “dynamic equilibrium” is used because, while conditions are always changing, they
tend to do so within a small range of parameters unless interrupted by extreme events or human
intervention. In its mature state, the Spit plays the dual role of partially restoring patterns of littoral
drift and also protecting the Channel from wave exposure and effects from moderate energy storms
that might otherwise carry sediment into the Channel from the Sound In earlier discussions, sediment
reaching the Inlet from westerly flows due to the large mouth of the Inlet formed by the Jetty and the
eastern shoreline was referred to as the “funneling effect.” Allowing the Spit to remain will narrow the
mouth of the Inlet, reducing the “funneling effect”.
As mentioned earlier, there is a possibility that sand accumulation at the mouth of the Channel (Spit)
could migrate into the Inlet during high‐energy storms. If, after further monitoring, it is determined that
sediment migration into the Inlet is not adequately mitigated with the presence of the mature Spit, then
remedies that include permanent structural measures could be considered that alter the geometry at
the mouth of the Channel and reduce the “funneling effect.”
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Any structural intervention would need to be investigated for potential adverse consequences.
Interventions on this scale will also require significant capital investment and a rigorous regulatory
review and approval process, and for these reasons are not included as part of EDD’s recommendations.
For these reasons, EDD does not recommend removal of the Spit unless conditions arise that appear to
threaten the integrity of the dunes to the east. If this is the case, and the Spit has pushed the Channel
so far to the east that it is encroaching on the dunes there, then intervention is appropriate. We suggest
that the focus of this emergency intervention be to cause the Channel to discharge closer to the Jetty,
leaving as much of the Spit in place as appears reasonable. An example of this strategy is shown in
Figure 13. Removal of the entire Spit will interrupt the bypassing of sand and reduce deposition on the
beaches to the east until something closer to steady state is restored.
While this has not been part of our scope‐of‐work, EDD believes that dune erosion to the east can be
largely avoided by armoring the base of the dune to protect against encroachment from the Channel.
This armoring could take several forms, the simplest of which may be the use of riprap in much the same
way as Mill Road has been protected. The area behind the riprap can also be augmented with plantings
that enhance the appearance and habitat functions. These designs will need to be better studied to
know their efficacy.
C. Permitting
The dredging permit issued by NYSDEC limits the Town to a window of time between October 1 and
January 14 for dredging within approximately 250 feet of the shoreline3. EDD’s research concludes that
the flushing rate in the Pond is limited during ebb flow and is regulated by the Sill that forms in the
Channel just north of the flood shoal. From our field measurements performed within the thalweg of
the Channel, we have located the Sill at a point beyond the dredge limits of the existing permit. EDD
recommends that the results of this Report be used to appeal to the DEC for a revision to the permit
that allows for an extension of the dredge area. The following assertions should be made by the Town
in requesting a permit change, demonstrating minimal additional effect on habitat:

3

While the NYSDEC permit issued in 2012 specifies “700 feet of the existing Channel,” the drawings and
images provided in the permit cover a total dredging length of approximately 400 feet. EDD is not clear
of NYSDEC’s intent in this.
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1. Sediments along the entire course of the Channel and extending south to the end of the
flood shoals are coarse and largely fluid, and are likely not stable enough to support benthic
habitat.
2. It has been found that depositional patterns in the Channel are such that it is necessary to
remove sediments from further south than the permit currently allows in order to improve
flushing conditions between the Sound and the Pond. Improved flushing is key to improving
water quality and establishing more robust habitat opportunities within the Pond.
3. Equipment operators will be able to largely avoid damage to the Channel banks and the
vegetation sustained there.
4. Dredging will be performed only when the tide is low and the Pond is emptying, thus
carrying any suspended sediments out to the Sound rather than in toward the Pond.
D. Additional Recommendations
The thalweg survey protocol (see Appendix) is recommended for performance annually or biannually in
order to inform the subsequent dredge. However, the Inlet is a highly dynamic system with bathymetric
changes to the Channel occurring both on a daily (incremental) basis and as a result of high energy
climatic events. For this reason, in order to better understand the Inlet’s behavior in the future, EDD
also recommends periodic monitoring at the Inlet performed with greater frequency. The thalweg
measurements provide a snapshot of the Channel conditions at one point in time, and the subsequent
dredging operation is configured based on that snapshot. In order to confirm the efficacy of these
interventions, it will be necessary to perform the thalweg survey again in the spring, and perhaps once
more during late summer or early autumn. These monitoring practices should continue for a few years
until it has become clear that sediment does not simply return to the same location in a short period of
time, reversing the efforts of the previous dredge.
In addition to periodic monitoring in the Channel, EDD also recommends that the Town consider
performing some further bathymetric studies of the flood shoal to determine its size and extent and to
assess changes over time. The monitoring could be conducted manually or with modern techniques for
bathymetric surveys that employ sonar systems that do not require researchers to enter the water, and
can provide accurate measurements in a short period of time.

Final Recommendations and Action Plans
Goldsmith Inlet
Although the following were not part of this scope‐of‐work, EDD recommends that the Town also look
up stream to evaluate sources of nutrients and fecal coliform that are arriving in the Pond. These
sources could be former or existing livestock facilities, septic systems, agricultural runoff, broken sewers,
or illegal dumping, and could be entering the Pond through drainage culverts, surface runoff or
groundwater. Also, because the Inlet is partly sustained by inflows from upland sources contributing to
the Pond, enhancing those inflows will serve to increase the difference in average elevations between
the Pond and the Sound. As that difference increases, the forces driving outflow from the Pond to
theSound also increase, thus better sustaining the connection and increasing discharge velocities.
Finally, EDD would like to make clear that these recommendations do not sustainably address the
conditions that lead to sediment accumulation within the Inlet system, but are rather part of a regular
maintenance program that is intended to restore flushing conditions on a temporary basis, limiting the
long‐term risk of water quality deterioration and potential Channel closure. These practices do not
address the causes of sedimentation, nor do they prohibit material from entering the Inlet. EDD’s
recommendations are intended as an intermediate step to determine in greater detail the magnitude
and direction of long‐term sediment transport.
In EDD’s many discussions with the Town’s representatives, the Town has acknowledged that a large
capital improvement (ie: altering or adding a jetty) would require more study, more modeling, and
performance of a full Environmental Impact Study, and has deemed that it would be worth investigating
this alternative maintenance‐based dredge procedure, as long as it can be demonstrated that the
procedure is effective.
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TABLES

Table 1 - Net Deposition Rates

Period

Total Distance
Total Net Deposition
between
Daily Rate of
Days Between Net Deposition
between Transects 6 Transects 6
Measurements
and 11 (ft3)
and 11 (ft)
(ft3/ft/day)

10/8/12-11/9/12

11240

523

32

0.672

11/9/12-3/20/13

2806

523

131

0.041

10/8/12-3/20/13

14046

523

163

0.165

No. of Days
108
58
8
41
15
12
21
7
46
43

Total Change in
Minimum
Elevation (ft)
0
0.2726
-0.1688
-0.0492
-0.2595
0.3936
-0.0756
0.0504
0.0736
-0.3612

Change in
Minimum
Elevation
(ft/day)
0
0.0047
-0.0211
-0.0012
-0.0173
0.0328
-0.0036
0.0072
0.0016
-0.0084

Table 2 - Trends in Pond Minimum Elevations

Period
one
two
three
four
five
six
seven
eight
nine
ten

Dates
5/16/12-8/31/12
9/1/12-10/28/12
10/30/12-11/6/12
11/10/12-12/20/12
12/22/12-1/5/13
1/6/13-1/17/13
1/18/13-2/7/13
2/11/13-2/17/13
2/19/13-4/5/13
4/8/13-5/20/13

Table 3: Options Matrix
Action

No Action

Description

Cease periodic dredging and
dredge only in emergencies.

Cost

Minimal

Required Maintenance

Emergency Dredging

Presumed Benefits

Low Cost

Risks
1) Channel may close following high
energy storm events. Channel will
likely re‐open as Pond fills from
precipitation, drainage and runoff.
2) Dune erosion to the east.

Annual Dredging
as Performed

Status Quo

Remove accumulation at
spit and in Channel as
$40k ‐ $50k / year prescribed in the Permit.
Place sand on beaches to
the east.

Practice has sustained the
Channel thus far.

1) Sill lies outside of the dredge area
and continues to regulate flow from the
Pond. Sill could build up with more
sediment and reduce flows.
2) Dune erosion to the east.

Seek permit to dredge further up
the Channel.
Dredging at Sill

Relocate annual dredging to the
area that limits flow from the
Pond.

Seek permit to dredge further up
the Channel.
Agitation Dredging Periodic use of pumps and hoses
to suspend sediments during ebb
tide.

Shorten Jetty

Remove approximately one third
of existing jetty.

Annual thalweg survey
$40k ‐ $50k / year and removal of sediment
at area of Sill.

1) Multi‐agency approval required.
Expected to increase discharge
from Pond and improve flushing.
Increased velocities higher up in
the Channel should help to reduce 2) Dune erosion to the east.
build‐up in the flood shoal.

Annual or periodic
Initial investment
1) Multi‐agency approval required.
dredging as conditions
in pumps/hoses.
Targeted removal of sediments at
require, using pumps and
$10k‐$20k annual
Sill and in flood shoal.
hoses to suspend
2) Experimental.
cost.
sediments during ebb

$2k‐$3k per linear
May still require periodic
foot, 135 feet.
dredging in the Channel.
Total $270k‐$400k

1) May reduce buildup of
sediments at mouth of Channel

1) As geometry changes, steady‐state
conditions may change: Channel path,
littoral drift, wave angles and erosion.

2) May increase sand bypassing
(littoral drift) and deposition to
the east.

2) Transient conditions: West Fillet will
diminish and sand will likely drift east.
1) As geometry changes, steady‐state
conditions may change: Channel path,
littoral drift, wave angles and erosion.

Remove Jetty

Remove the entire jetty.

$2k‐$3k per linear
foot, 400 feet.
Total $800k‐$1.2M

Returns the Inlet to something
closer to its natural state.

2) Transient conditions: West Fillet will
erode and sand will likely drift east.
3) Need for periodic maintenance
(dredging) practice may need to shift.

Solidify Jetty

Use boulders and grout to make
the jetty less "porous."

Either in combination with
Build Second Jetty shortening of existing jetty or
leaving existing jetty as is.

Locate and mitigate potential
souces of nutrients reaching the
Upstream Controls
Pond either by groundwater or
surface flows.

Shoreline
Protections

$400‐$600 per
linear foot, 300
Assume repair every 20
feet. Total $120k‐ years.
$180k

Not likely to significantly reduce
the volume of sand bypasing.

1) Multi‐agency approval required.

1) Reduced volume of sediment
reaching the Channel during high 1) Ebb shoal may develop in Sound.
energy events.

$3k‐$5k per linear Some Channel dredging
foot, 400 feet.
may still be required with
Total $1.2M‐$2M reduced frequency.
2) Attachment Fillet (spit) will not
be positioned to move into the
2) Multi‐agency approval required.
Channel.

Unknown

Armor and enhance key shoreline
locations where erosion risk is
greatest., ie: salt march, dune
Varies
grasses, rip rap, bioengineering
controls.

Unknown

Improved water quality feeding in Interventions would be required on
the Pond.
private properties.

1) Reduce risk of dune erosion.
Unknown

None identified.
2) Improved habitat conditions.
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Figure 5A - Pond Minimum Elevations
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Figure 5B - Trends in Pond Minimum Elevations
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Figure 6 - Wind velocity distributions following each
period of increasing or decreasing minimum pond
elevations.
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Figure 7 - Wind velocity distributions for other high energy
events.
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Figure 10 ‐ Thalweg Elevations along Goldsmith Inlet Channel used for DYNLET modeling

Figure 11 ‐ DYNLET Model Output for Pre‐Dredging and Two Post‐Dredging Cases
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APPENDIX A ‐ Assessing the Location of the Sill
EDD recommends the following protocol for assessing and dredging the area of the Sill.
A. Assessing the Location of the Sill – Thalweg Survey
1. This protocol requires the use of two surveying rods, one transet and tripod, and three
personnel (Surveyor, Wader1 and Wader2). This survey is best performed while the tide is
low.
2. The transet shall be set level at a point visible to the entire length of the Channel.
3. Tie a strong line between the rods so that they reach ten feet apart.
4. Wader1 shall begin at a convenient point in the Channel approximately 100 feet south of
the line formed by extending Sound Avenue. Prior to entering the Channel, Wader2 shall
paint a mark on the riprap wall protecting Mill Road, marking the point adjacent to where
the survey starts. If feasible, a more permanent marker shall be installed.
5. Wader1 shall locate (to the best of their ability) the deepest point in the Channel at that
location. Once this point is located, Wader1 shall place the surveyor’s rod and signal to
Surveyor to take a reading. This shall be Thalweg Point 1.
6. While Surveyor is taking a reading, Wader2 shall pull the line taught and proceed to locate
the deepest point in the Channel lying ten feet toward the south and place their rod. This
shall be Thalweg Point 2.
7. Once Surveyor has signaled that the reading is complete, and Wader2 has placed the rod at
the next location, Wader1 shall walk south and place their rod at Thalweg Point 2. Wader2
may then remove their rod and proceed another ten feet south. Wader1 shall signal to
Surveyor to take a reading.
8. This process shall be repeated for a minimum of 400 feet (40 readings). If feasible,
measurements may continue for a total of 600 feet (60 readings). Measurements should
cease when: a) The Channel floor ceases to have an apparent “deepest point.” This is likely
to occur in the vicinity of the flood shoal, or; b) Surveyor is no longer able to make accurate
readings.
NOTES: While the distance between Thalweg Points should be ten feet, a few inches longer or shorter
will not affect the utility of the survey. Also, at some points in the Channel, especially where the
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Channel becomes very wide, there may be two separate thalwegs separated by a shoal or mound. If this
is discovered, Wader2 should make an effort to follow the “deeper” or “larger” thalweg in the survey.
B.

Assessing the Location of the Sill – Graphical Analysis
1. Using a spreadsheet tool, enter in one column the elevations recorded for each of the
Thalweg Points.
2. Create a “scatter plot” of these data such that the elevations appear on the “Y” axis. In
MSExcel this should happen automatically, and the “X” axis should correspond with the
Point IDs.
3. By inspection, locate the point where the slope of the curve drops most precipitously. This
may be difficult to discern, but can be made easier by shortening or lengthening the width
of the graph. Start from the high end of the curve, and follow it along until it makes a drop.
It may be useful to hold a straight edge to the curve, and then look for the point where the
curve starts to drop away from the line. This is the approximate location of the Sill.
4. Use an existing survey or map to locate Thalweg Point 1 and the location of the Sill. It will
not affect the analysis if a small error is introduced at this point. It may be useful to use a
drafting compass to approximate each ten‐foot step along the Channel.
5. Use the map to locate the Sill in the actual Channel and mark for subsequent dredging.
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APPENDIX B: THALWEG PROFILE AND
TRANSECT SECTIONS

HIGHEST MEASURED EL = 92.99

POND

SOUND

STA 0+00

92.91 92.86 92.89 92.91 92.90 92.85 92.83 92.74 92.55 92.48 92.45 92.22 92.44 92.22 92.36 92.57 92.57 92.63 92.75 92.71 92.75 92.82 92.81 92.89 92.99 92.83 92.57 92.42 92.31 92.25 92.09

92.2 92.12 92.02 92.04 92.05 92.13 90.72

90.02 90.24 91.30 92.04 92.00 91.96 91.74 91.82 91.61 91.29 91.34 91.60 91.65 91.61 91.59 91.51 91.45 91.33 91.20 91.32 91.48

12/21/2012 THALWEG PROFILE
SCALE
H: 1" = 50'
V: 1" = 5'

STA 0+00

SOUND

POND

HIGHEST MEASURED EL = 93.01

89.70

92.61 92.63 92.55 92.44 92.46 92.30 92.27 92.29 92.32 92.33 92.33 92.67 92.93 93.01 92.77 92.78 92.90 92.77 92.79 92.60 92.62 92.64 92.17 92.53 92.31 92.39 92.20 92.23 92.16 92.05 91.97 92.06 92.22 91.29 90.12

90.00

90.40 90.52 91.31 91.94 92.17 92.06 91.91 91.94 91.81 91.50 91.29 91.25 91.75 91.67 91.40 91.34 91.64 91.85 91.81 91.60 91.32 91.37 91.27 91.26 91.23 91.34 91.25 91.31 91.09 91.09 91.10 91.43 91.22 91.53 92.05

03/20/2013 THALWEG PROFILE
SCALE
H: 1" = 50'
V: 1" = 5'

NOTES:
1. ALL THALWEG PROFILES SHOWN IN 1"=50'
HORIZONTAL SCALE AND 1" = 5' VERTICAL
SCALE.
2. HORIZONTAL LINE AT TOP OF EACH PROFILE
INDICATES THE HIGHEST ELEVATION
MEASURED ALONG THE THALWEG, OR
THALWEG SILL, REGULATING TIDAL EBB
DYNAMICS.
3. PROFILES HAVE BEEN ALIGNED TO
APPROXIMATE CORRESPONDING PLANAR
LOCATIONS.

90.00

E1-W1

W1-W2

E2/3-W1

E2/3-W2

NOTES:
1. ALL TRANSECT SECTIONS SHOWN IN 1"=20'
HORIZONTAL SCALE AND 1" = 2' VERTICAL
SCALE.
2. HORIZONTAL LINE AT TOP OF EACH SECTION
INDICATES BENCH MARK ELEVATION OF
100.00.
3. GREEN INDICATES SURVEY PERFORMED
10/08/2012. RED INDICATES SURVEY
PERFORMED 11/9/2012. BLUE INDICATES
SURVEY PERFORMED 3/20/2013.

E2/3-W3*

E2/3-W3

E4-W4

E5-W5

Post-Sandy
11-9-2012
10-8-2012

SCOUR AREA = 9.86 SF

SCOUR AREA = 25.37 SF
10-8-2012

DEPOSITION AREA = 49.19 SF
NOTES:

Post-Sandy
11-9-2012

1. ALL TRANSECT SECTIONS SHOWN IN 1"=20'
HORIZONTAL SCALE AND 1" = 2' VERTICAL
SCALE.
2. HORIZONTAL LINE AT TOP OF EACH SECTION
INDICATES BENCH MARK ELEVATION OF
100.00.
3. GREEN INDICATES SURVEY PERFORMED
10/08/2012. RED INDICATES SURVEY
PERFORMED 11/9/2012. BLUE INDICATES
SURVEY PERFORMED 3/20/2013.
4. BLUE FILL INDICATES MEASURED SCOUR
DIFFERENCE BETWEEN 10/8 AND 11/9
SURVEYS. TAN FILL INDICATES MEASURED
DEPOSITION DIFFERENCE.

DEPOSITION AREA = 8.05 SF

NOTES:

E7-W7

E6-W6

10-8-2012
10-8-2012
Post-Sandy
11-9-2012

SCOUR AREA = 2.81 SF
DEPOSITION AREA = 15.54 SF

Post-Sandy
11-9-2012

DEPOSITION AREA = 3.89 SF

E9-W9

E8-W8

SCOUR AREA = 12.01 SF

SCOUR AREA = 8.18 SF

DEPOSITION AREA = 9.12 SF

DEPOSITION AREA = 19.15 SF

10-8-2012
Post-Sandy
11-9-2012

SCOUR AREA = 3.42 SF

10-8-2012
Post-Sandy
11-9-2012

1. ALL TRANSECT SECTIONS SHOWN
IN 1"=20' HORIZONTAL SCALE AND
1" = 2' VERTICAL
SCALE.
2. HORIZONTAL LINE AT TOP OF EACH
SECTION INDICATES BENCH MARK
ELEVATION OF 100.00.
3. GREEN INDICATES SURVEY
PERFORMED 10/08/2012. RED
INDICATES SURVEY
PERFORMED 11/9/2012. BLUE
INDICATES SURVEY PERFORMED
3/20/2013.
4. BLUE FILL INDICATES MEASURED
SCOUR DIFFERENCE BETWEEN
10/8 AND 11/9 SURVEYS. TAN FILL
INDICATES MEASURED
DEPOSITION DIFFERENCE.

E10-W10
NOTES:

Post-Sandy
11-9-2012

SCOUR AREA = 0.01 SF
DEPOSITION AREA = 33.16 SF

10-8-2012

E10-W10A

SCOUR AREA = 0.00 SF
Post-Sandy
11-9-2012
10-8-2012

DEPOSITION AREA = 53.67 SF

1. ALL TRANSECT SECTIONS SHOWN IN 1"=20'
HORIZONTAL SCALE AND 1" = 2' VERTICAL
SCALE.
2. HORIZONTAL LINE AT TOP OF EACH SECTION
INDICATES BENCH MARK ELEVATION OF
100.00.
3. GREEN INDICATES SURVEY PERFORMED
10/08/2012. RED INDICATES SURVEY
PERFORMED 11/9/2012. BLUE INDICATES
SURVEY PERFORMED 3/20/2013.
4. BLUE FILL INDICATES MEASURED SCOUR
DIFFERENCE BETWEEN 10/8 AND 11/9
SURVEYS. TAN FILL INDICATES MEASURED
DEPOSITION DIFFERENCE.

NOTES:
1.
2.
3.
4.

ALL TRANSECT SECTIONS SHOWN IN 1"=20' HORIZONTAL SCALE AND 1" = 2' VERTICAL SCALE.
HORIZONTAL LINE AT TOP OF EACH SECTION INDICATES BENCH MARK ELEVATION OF 100.00.
GREEN INDICATES SURVEY PERFORMED 10/08/2012. RED INDICATES SURVEY PERFORMED 11/9/2012. BLUE INDICATES SURVEY PERFORMED 3/20/2013.
BLUE FILL INDICATES MEASURED SCOUR DIFFERENCE BETWEEN 10/8 AND 11/9 SURVEYS. TAN FILL INDICATES MEASURED DEPOSITION DIFFERENCE.

E11-W11

SCOUR AREA = 3.45 SF
Post-Sandy
11-9-2012

DEPOSITION AREA = 35.55 SF

10-8-2012

E12-W12

SCOUR AREA = 1.92 SF
DEPOSITION AREA = 48.84 SF
Post-Sandy
11-9-2012
10-8-2012

E6-W6

Post-Sandy
11-9-2012
03-20-2013

SCOUR AREA = 13.36 SF

SCOUR AREA = 18.54 SF
DEPOSITION AREA = 2.25 SF

Post-Sandy
11-9-2012
03-20-2013

DEPOSITION AREA = 6.48 SF

E9-W9

E8-W8

SCOUR AREA = 5.54 SF

SCOUR AREA = 21.99 SF
DEPOSITION AREA = 5.88 SF
Post-Sandy
11-9-2012
03-20-2013

NOTES:

E7-W7

Post-Sandy
11-9-2012
03-20-2013

DEPOSITION AREA = 28.24 SF

1. ALL TRANSECT SECTIONS SHOWN
IN 1"=20' HORIZONTAL SCALE AND
1" = 2' VERTICAL
SCALE.
2. HORIZONTAL LINE AT TOP OF EACH
SECTION INDICATES BENCH MARK
ELEVATION OF 100.00.
3. GREEN INDICATES SURVEY
PERFORMED 10/08/2012. RED
INDICATES SURVEY
PERFORMED 11/9/2012. BLUE
INDICATES SURVEY PERFORMED
3/20/2013.
4. BLUE FILL INDICATES MEASURED
SCOUR DIFFERENCE BETWEEN
10/8 AND 11/9 SURVEYS. TAN FILL
INDICATES MEASURED
DEPOSITION DIFFERENCE.

E10-W10
NOTES:
SCOUR AREA = 13.64 SF
DEPOSITION AREA = 22.64 SF
Post-Sandy
11-9-2012
03-20-2013

E10-W10A

SCOUR AREA = 22.63 SF
DEPOSITION AREA = 49.82 SF
Post-Sandy
11-9-2012
03-20-2013

1. ALL TRANSECT SECTIONS SHOWN IN 1"=20'
HORIZONTAL SCALE AND 1" = 2' VERTICAL
SCALE.
2. HORIZONTAL LINE AT TOP OF EACH SECTION
INDICATES BENCH MARK ELEVATION OF
100.00.
3. GREEN INDICATES SURVEY PERFORMED
10/08/2012. RED INDICATES SURVEY
PERFORMED 11/9/2012. BLUE INDICATES
SURVEY PERFORMED 3/20/2013.
4. BLUE FILL INDICATES MEASURED SCOUR
DIFFERENCE BETWEEN 10/8 AND 11/9
SURVEYS. TAN FILL INDICATES MEASURED
DEPOSITION DIFFERENCE.

NOTES:
1.
2.
3.
4.

ALL TRANSECT SECTIONS SHOWN IN 1"=20' HORIZONTAL SCALE AND 1" = 2' VERTICAL SCALE.
HORIZONTAL LINE AT TOP OF EACH SECTION INDICATES BENCH MARK ELEVATION OF 100.00.
GREEN INDICATES SURVEY PERFORMED 10/08/2012. RED INDICATES SURVEY PERFORMED 11/9/2012. BLUE INDICATES SURVEY PERFORMED 3/20/2013.
BLUE FILL INDICATES MEASURED SCOUR DIFFERENCE BETWEEN 10/8 AND 11/9 SURVEYS. TAN FILL INDICATES MEASURED DEPOSITION DIFFERENCE.

E11-W11

SCOUR AREA = 40.41 SF
DEPOSITION AREA = 61.41 SF
Post-Sandy
11-9-2012
03-20-2013

E12-W12

SCOUR AREA = 38.35 SF
DEPOSITION AREA = 28.07 SF

Post-Sandy
11-9-2012
03-20-2013

