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Executive Summary

This Monitoring Report incorporates the changes of shoreline position (1D) and the changes of on
dune/beach profiles (2D) in Gateway National Recreation Area from the spring of 2012 through the
spring of 2013. Although too early to identify trends of change, the data do provide a series of
dimensions regarding linear distances of shoreline shifts and linear dimensions and cross-sectional
areas of beach and dune features on the profiles. A variety of figures and tables portray the metrics
derived from the monitoring programs for each of the seasonal surveys and the differences among the
seasonal surveys for the span of one year. Detailed analyses will await the Trend Report.
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Introduction

The National Park Service is committed to creating and maintaining a data base on coastal evolution
within the parks in the Northeast Coastal and Barrier Network (Stevens et al. 2005). As described in
the document on ‘vital signs’ (Allen 2000), information on shoreline change and on coastal
topographical change (dune/beach profiles) are among the most important and most beneficial data
sets to support basic knowledge of the vectors of change at the coast and they are fundamental to the
establishment of resource management decisions in the coastal parks. And, as established in the
foundation document on monitoring coastal morphological changes in Psuty et al. (2010b), there are
specific protocols to be followed in tracking shoreline position changes as well as dune/beach profile
changes in the coastal parks to assure quality control and comparability in the data set.

This is a Report on the changes of shoreline position and the changes to dune/beach profiles in the
coastal units in Gateway National Recreation Area. The collection and portrayal of shoreline position
follows the protocol established in Psuty et al. (2010b) and the collection of the profiles and their
representation in this report follows the protocol on two-dimensional changes established in Psuty et
al. (2012). They were applied throughout Gateway in a consistent manner starting in the spring of
2010. The surveys conducted in Spring 2012, Fall 2012, and Spring 2013 form the basis of this
monitoring report. In addition, surveys were conducted soon after Hurricane Sandy (Sandy was Oct
29, 2012) to record the changes produced by the storm.

The goal of the annual report is to document the collection of shoreline position and profile data that
describe the short-term variation that has occurred. The changes in the shoreline position and profile
configuration are generally descriptive of the seasonal contrasts (lower energetics in the summer
period versus higher energetics in the winter period) that support accumulation during summer and
erosion during the winter. However, there are many other variables that affect the gains and losses of
sediment and the changes to the profiles. Therefore, the short-term annual report is but one step in the
understanding of the conditions that characterize the coastal components of the Gateway units and is
meant to establish a continuum of comparable information for subsequent characterizations and
analyses. Discussions and analyses of vectors of profile change and likely associations will be the
theme of the longer-term (5 years) Trend Reports.






Site and Situation

The portion of Gateway National Recreation Area (GATE) covered in this report is composed of two
coastal areas exposed to the ocean processes (Sandy Hook and Breezy Point), and four other areas
shielded to various degrees from the direct exposure to ocean conditions (Great Kills, Miller Field,
Fort Wadsworth, and Plumb Beach). They each respond to the relative intensity of the energetics
associated with their position and to the sediment supply reaching their position, as described in
Psuty et al. (2010a).
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Figure 1. Location of coastal areas in Gateway NRA monitored following the shoreline position and the






Shoreline Position Surveys, Spring 2012 — Spring 2013

Timing of Shoreline Position Surveys

Three seasonal surveys and one post-storm survey of the neap-tide, high-tide swash-line are included

in this report (Fig. 2).

Previous High Tide

Season / Park Date of survey Height* (m) Time
Spring 2012
Sandy Hook 30 Mar 2012 1.295 01:12 PM
Great Kills 30 Mar 2012 1.295 01:12 PM
Miller Field 30 Mar 2012 1.295 01:12 PM
Fort Wadsworth | 30 Mar 2012 1.295 01:12 PM
Plumb Beach 27 Mar 2012 1.340 10:49 AM
Breezy Point 29 Mar 2012 1.343 12:22 PM
Fall 2012
Sandy Hook - - -
Great Kills 11 Oct 2012 1.202 03:47 AM
Miller Field 11 Oct 2012 1.202 03:47 AM
Fort Wadsworth | 11 Oct 2012 1.202 03:47 AM
Plumb Beach - - -
Breezy Point 24 Oct 2012 1.545 03:03 AM
Post Sandy
Sandy Hook 5 Nov 2012 1.460 11:32 AM
Great Kills 9 Nov 2012 1.215 03:06 AM
Miller Field 9 Nov 2012 1.215 03:06 AM
Fort Wadsworth 9 Nov 2012 1.215 03:06 AM
Plumb Beach - - -
Breezy Point 21 Nov 2012 1.572 01:57 PM
Breezy Point 27 Nov 2012 1.598 06:34 AM
Spring 2013
Sandy Hook 19 Apr 2013 1.413 02:32 PM
Great Kills 18 Mar 2013 1.471 04:20 AM
Miller Field 20 Mar 2013 1.199 02:17 PM
Fort Wadsworth | 20 Mar 2013 1.199 02:17 PM
Plumb Beach 22 Mar 2013 1.471 03:26 AM
Breezy Point 16 Apr 2013 1.318 12:02 PM

Figure 2. Date of shoreline survey and recorded elevation of previous neap-tide high-tide. Source: NOAA
tide gauge (#8531680) Sandy Hook, NJ (http://tidesandcurrents.noaa.gov/geographic.html)

*Tide elevation walues are refereced to MMearn Low Water [MMLLW




Natural and Cultural Events Affecting Shoreline Position

Natural Events

The existing protocol for shoreline monitoring is directed at identifying the seasonal, annual, and
longer sediment balances at the ocean shoreline by recording changing positions of the prescribed
water-land contact. Storms are important drivers of the shoreline change and the protocol is
attempting to monitor the results of stormy and non-stormy periods as net conditions, or seasonal
contrasts. A measure of storminess is garnered by the water level data collected at the Sandy Hook,
New Jersey, tide gauge (Figs. 3 and 4).

A storm threshold of 2.0 m (6.56 ft) above mean lower low water (MLLW) is chosen because it
represents an elevation on the berm surface (above the beach face). The absolute value of the
threshold is not diagnostic in itself, but it represents an elevation that is reached occasionally. When
it is reached, the upper beach and potentially the foredune undergo erosion and sediment
redistribution, and overwash may occur. All of the daily water levels are depicted in Figure 3 with a
solid vertical blue line that represents the maxima and minima of that date. Cyclonic storms
(nor’easters and hurricanes) tend to be represented by several days of high water levels and
frequently have a combination of very high waters during the periods that the winds are onshore
followed by very low water levels during the succeeding periods when the winds are offshore. The
patterns of water levels tend to depict the more frequent occurrence of storms during the winters and
springs versus the less stormy summers. This reporting period had a great number and magnitude of
storms (Figs. 3 and 4), with the maximum water elevation of 4.280 m reached during Hurricane
Sandy in October 2012 and the second highest water elevation of 2.348 m reached during December
2012. The greatest duration of high water was during December 13-19 (8 high tides), October 2010
(8 high tides), and September 2011 (7 high tides). The winter 2012-2013 season was Vvery stormy.
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Number of tides higher Maximum Tide
than 2.0 m (Storm

threshold) Tide height Date Measured surge
January 12, 2012 1 2277 0112112 0.697
April 4-8, 2012 5 2172 04/08/12 0.252
April 22, 2012 1 2.043 04/22/12 0.423
May 5-8, 2012 5 2114 05/05/12 0.134
June 1-6, 2012 7 2427 06/04/12 0.447
July 2-5, 2012 4 2112 07/04/12 0.192
July 30-Aug. 2, 2012 4 2.081 07/31/112 0.221
September 18-19, 2012 2 2.074 09/18/12 0.214
October 17-19, 2011 3 2.091 10/19/12 0.261
October 28-30, 2012 5 4.280 10/29/12 2.790
November 7, 2012 2 2.043 11/07/12 0.733
November 15-16, 2012 2 2.100 11/15/12 0.150
December 13-18, 2012 8 2131 12/16/12 0.361
December 21, 2012 1 2176 12/2112 0.806
December 26-27, 2012 2 2.348 12/27/12 0.826
January 12-14, 2013 3 2130 01/13/13 0.330
February 8-10, 2013 4 2222 02/09/13 0.452
February 27, 2013 2 2.321 02/27/113 0.771
March 6-10, 2013 7 2.320 03/07/13 0.770
April 12, 2013 1 2.067 04/12/113 0.577

* Tide elevation values are referenced to Mean Lower Low Water (MLLW)

Figure 4. Dates and characteristics of storms during 2012-2013, derived from the Sandy Hook tide
gauge.

Cultural Events— Artificial Emplacement of Sediment

Placement of 127,000 yds® (97,000 m?) at Plumb Beach was completed shortly prior to the arrival of
Hurricane Sandy. A geotube groin was constructed along the eastern margin of the fill to serve as a
temporary boundary to the emplaced fill. In addition, there was beach nourishment of 272,000 yds®
(208,000 m®) placed at Rockaway Beach (updrift of Riis Park and Breezy Point) during October
2012-November 2012, and 800,000 yds® (612,000 m®) of fill at Monmouth Beach (updrift of Sandy
Hook) in November 2012.

Results of Monitoring Efforts: Change in Shoreline Position

Following application of the field collection protocol for each of the shoreline surveys in this Annual
Report, each surveyed shoreline is registered to a common base and distances are measured from an
offshore baseline along transects spaced at 10 m intervals following the Digital Shoreline Analysis
System (DSAS) program created and maintained by the U.S. Geological Survey (Thieler et al. 2009)
(see SOP # 7, Psuty et al. 2010b). The product of the first part of this procedure is a plot of the
shoreline positions, the offshore baseline, and transects. The second part of the procedure is a
measure of the distances along the transects to each surveyed shoreline. The complete table of me



measurements of distances from the baseline to the surveyed shoreline, spaced at 10 m intervals, is
available from the NCBN data manager in GIS format.

The change in shoreline position is derived from a comparison of surveyed neap-tide, high-tide
swash lines over time (Psuty et al. 2010b) and is conveyed as a measure of differences between
distances for each transect location (Table 1). Although the intent of the survey is to document the
change in shoreline position produced by gains or losses in sediment, shoreline position is also
affected by other variables and thus there is a measure of uncertainty, or error, associated with the
collected line position. There are four contributors to the uncertainty. Their character and dimension
are: 1) the recording instrument is a GPS unit with sub-meter accuracy, its variability is about 0.5 m;
2) the wave runup to create the neap high-tide swash line may vary as much as 3 m on ocean
beaches; and 3) there is some small position error associated with the operator’s tracking of the
swash line on the beach face, 0.2 m. Together, these contributors create a possible uncertainty in
position approaching +/- 3.7 m. Therefore, any surveyed shoreline has an intrinsic uncertainty of +/-
3.7 m and any comparison between two survey lines, as an example, would have a statistical
uncertainty of +/- 5.2 m (calculated as the square root of the sum of the squares of the two measures
of uncertainty). The fourth contributor to uncertainty is the comparative difference in tidal elevation
creating the neap-tide high water line. Small differences result in little additional uncertainty,
whereas large differences in tidal elevation can displace the specific swash line comparison by
several meters and increase the uncertainty for that specific comparison.

The portrayal of the distribution of dimensions of change is created by the application of the
Shoreline Change Mapper, a software application that works within the ArcGIS software from ESRI,
and developed by Rutgers University for the purpose of this protocol. The application generates a
new geographical data set that represents the dimension of change as a bar-graph-type series of lines
- corresponding to the location of a sampling transect - that can be overlaid on existing base maps
(incorporated in a succession of applications, beginning with Fig. 5). A running bar graph depicts the
relative difference in shoreline position between any two surveys. Differences of less than the range
of uncertainty, varying from +/-10 m on exposed ocean shorelines to +/-2 m on sheltered bay
shorelines, of seaward or inlandward displacement are shown as gray, whereas seaward displacement
(accretion/gain) greater than the range of uncertainty is shown as shades of blue and inland
displacement (erosion/loss) in shades of red. The length of each line represents the magnitude of
change between two chosen dates. These data sets (differences between surveys) are portrayed
spatially in a series of figures that depict the seasonal differences as well as the annual change, from
Spring 2012 to Spring 2013, for example. The figures also include the traces of the surveyed
shorelines as well as measures of the mean values of the temporal changes. Together, these figures
incorporate the essential information on the measures and distributions of change through the
succession of seasons, and through the annual cycle.

The following sequence portrays the surveyed displacements in the several shoreline areas of
Gateway NRA.



Sandy Hook
Surveys using the 1D protocol were conducted along the entire oceanside shoreline, the northern inlet

shoreline, and the bayside shoreline to the limit of the Coast Guard property. The shoreline was not
surveyed in the fall of 2012 because of the impacts of Hurricane Sandy prior to landfall.
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Figure 5. Alongshore distribution of shoreline displacement of the surveyed shorelines at Sandy Hook,
Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual dimensional

changes, and accompanying statistics. The scale of the displacement on the transects and the mean

values of change are incorporated on the figure.
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Figure 6. Distribution of difference measurements for the annual shoreline change of Sandy Hook
between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation,
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Breezy Point - Oceanside

The Breezy Point shoreline is composed of two segments, 1) the ocean-facing portion with an
exposure to the south, and 2) the portion toward the west and bayside. The two segments are
separated by a jetty that is at the western terminus of the spit and limits alongshore transport of
sediment. The two segments have differing exposures to wave action and thus have differing

responses.
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Figure 7. Alongshore distribution of shoreline displacement of the surveyed shorelines at Breezy Point-
Oceanside, Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Breezy Point - Oceanside Spring 2012 - Fall 2012
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Figure 8. Distribution of difference measurements for the seasonal shoreline change of Breezy Point -
Oceanside between Spring 2012 and Fall 2012, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Figure 9. Distribution of difference measurements for the seasonal shoreline change of Breezy Point -
Oceanside between Fall 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Breezy Point - Oceanside Spring 2012 -- Spring 2013
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Figure 10. Distribution of difference measurements for the annual shoreline change of Breezy Point -

Oceanside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Figure 11. Alongshore distribution of shoreline displacement of the surveyed shorelines at Breezy Point-
Bayside, Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Figure 12. Distribution of difference measurements for the seasonal shoreline change of Breezy Point -
Bayside between Spring 2012 and Fall 2012, incorporating the mean change value, standard deviation,
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minimum values.
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Breezy Point - Bayside Fall 2012 -- Spring 2013
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Figure 13. Distribution of difference measurements for the seasonal shoreline change of Breezy Point -
Bayside between Fall 2012 — Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 14. Distribution of difference measurements for the annual shoreline change of Breezy Point -
Bayside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Plumb Beach

A portion of this site had beach nourishment as well as a confining structures imposed during this
survey period. The survey team could not access this site in the fall survey period, nor post-Sandy
Thus, any comparisons based on Fall 2012 or post-Sandy are not possible to derive for this report.
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Figure 15. Alongshore distribution of shoreline displacement of the surveyed shorelines at Plumb Beach,

Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual dimensional
changes, and accompanying statistics. The scale of the displacement on the transects and the mean
values of change are incorporated on the figure.
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Plumb Beach Spring 2012 -- Spring 2013
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Figure 16. Distribution of difference measurements for the annual shoreline change of Plumb Beach

between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Great Kills — Oceanside
The Great Kills shoreline is separated into two compartments: 1) ocean-facing; and 2) oriented
toward the bay.
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Figure 17. Alongshore distribution of shoreline displacement of the surveyed shorelines at Great Kills-
Oceanside, Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Figure 18. Distribution of difference measurements for the seasonal shoreline change of Great Kills-
Oceanside between Spring 2012 and Fall 2012, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Figure 19. Distribution of difference measurements for the seasonal shoreline change of Great Kills-
Oceanside between Fall 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Figure 20. Distribution of difference measurements for the annual shoreline change of Great Kills-
Oceanside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Great Kills - Bayside
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Figure 21. Alongshore distribution of shoreline displacement of the surveyed shorelines at Great Kills-
Bayside, Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Figure 22. Distribution of difference measurements for the seasonal shoreline change of Great Kills-
Bayside between Spring 2012 and Fall 2012, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 23. Distribution of difference measurements for the seasonal shoreline change of Great Kills-
Bayside between Fall 2012 and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 24. Distribution of difference measurements for the annual shoreline change of Great Kills-
Bayside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Miller Field

This site is relatively short alongshore, about 0.6 km, and is positioned between groins at either
margin (Fig. 25).
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Figure 25. Alongshore distribution of shoreline displacement of the surveyed shorelines at Miller Field,
Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual dimensional

changes, and accompanying statistics. The scale of the displacement on the transects and the mean
values of change are incorporated on the figure.
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Miller Field Spring 2012 -- Fall 2012
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Figure 26. Distribution of difference measurements for the seasonal shoreline change of Miller Field
between Spring 2012 and Fall 2012, incorporating the mean change value, standard deviation, maximum,
and minimum values.
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Figure 27. Distribution of difference measurements for the seasonal shoreline change of Miller Field
between Fall 2012 and Spring 2013, incorporating the mean change value, standard deviation, maximum,
and minimum values.
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Miller Field Spring 2012 - Spring 2013
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Figure 28. Distribution of difference measurements for the annual shoreline change of Miller Field
between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Fort Wadsworth
The Fort Wadsworth shoreline is influenced by a groin located near its western margin and a

concrete rubble structure along the eastern 100 m. There is a sandy beach seaward of some of the
rubble.
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Figure 29. Alongshore distribution of shoreline displacement of the surveyed shorelines at Fort
Wadsworth, Spring 2012 - Spring 2013, incorporating surveyed shoreline position, seasonal and annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and

the mean values of change are incorporated on the figure.
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Fort Wadsworth Spring 2012 -- Fall 2012
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Figure 30. Distribution of difference measurements for the seasonal shoreline change of Fort Wadsworth
between Spring 2012 and Fall 2012, incorporating the mean change value, standard deviation, maximum,
and minimum values.
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Figure 31. Distribution of difference measurements for the seasonal shoreline change of Fort Wadsworth

between Fall 2012 and Spring 2013, incorporating the mean change value, standard deviation, maximum,
and minimum values.
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Fort Wadsworth Spring 2012 -- Spring 2013
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Figure 32. Distribution of difference measurements for the annual shoreline change of Fort Wadsworth
between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.

Impacts of Hurricane Sandy

Sandy impacted the Gateway area shortly after the Fall 2012 survey was conducted. Following
Sandy, surveys were conducted within 3-5 weeks. Where available, the data are presented for the Fall
2012 survey to Sandy, and from Sandy to the Spring 2013 survey. The Spring 2012 to Spring 2013
change is incorporated into the figure for comparison with the impacts caused by Sandy.
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Sandy Hook
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Figure 33. Alongshore distribution of shoreline displacement of the surveyed shorelines at Sandy Hook,

from pre- and post- Sandy shorelines, incorporating surveyed shoreline position, annual dimensional
changes, and accompanying statistics. The scale of the displacement on the transects and the mean

values of change are incorporated on the figure.
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Sandy Hook Spring 2012 -- Post Sandy
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Figure 34. Distribution of difference measurements for the storm event shoreline change of Sandy Hook
between Spring 2012 and post-Sandy, incorporating the mean change value, standard deviation,

maximum, and minimum values.
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Figure 35. Distribution of difference measurements for the storm event shoreline change of Sandy Hook
between post-Sandy and Spring 2013, incorporating the mean change value, standard deviation,

maximum, and minimum values.
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Sandy Hook Spring 2012 - Spring 2013
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Figure 36. Distribution of difference measurements for the annual shoreline change of Sandy Hook
between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Breezy Point — Oceanside
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Figure 37. Alongshore distribution of shoreline displacement of the surveyed shorelines at Breezy Point-
Oceanside, from pre- and post- Sandy shorelines, incorporating surveyed shoreline position, annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Breezy Point - Oceanside Fall 2012 -- Post-Sandy
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Figure 38. Distribution of difference measurements for the storm event shoreline change of Breezy Point-

Oceanside between Fall 2012 and post-Sandy, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 39. Distribution of difference measurements for the storm event shoreline change of Breezy Point-

Oceanside between post-Sandy and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Breezy Point - Oceanside Spring 2012 -- Spring 2013
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Figure 40. Distribution of difference measurements for the annual shoreline change of Breezy Point-
Oceanside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Breezy Point — Bayside
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Figure 41. Alongshore distribution of shoreline displacement of the surveyed shorelines at Breezy Point-
Bayside, from pre- and post- Sandy shorelines, incorporating surveyed shoreline position, annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Breezy Point - Bayside Fall 2012 -- Post-Sandy
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Figure 42. Distribution of difference measurements for the storm event shoreline change of Breezy Point-
Bayside between Fall 2012 and post-Sandy, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 43. Distribution of difference measurements for the storm event shoreline change of Breezy Point
- Bayside between post-Sandy and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Breezy Point - Bayside Spring 2012 -- Spring 2013
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Figure 44. Distribution of difference measurements for the annual shoreline change of Breezy Point-
Bayside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Plumb Beach

Beach nourishment was ongoing during the fall survey period and we were not allowed access.
Following Sandy, there was construction of beach groins in the area, and we were not allowed
access, therefore there are no surveys representing the impacts of Sandy at Plumb Beach.
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Figure 45. Alongshore distribution of shoreline displacement of the surveyed shorelines at Great Kills -
Oceanside, from pre- and post- Sandy shorelines, incorporating surveyed shoreline position, annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Great Kills - Oceanside Fall 2012 -- Post-Sandy
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Figure 46. Distribution of difference measurements for the storm event shoreline change of Great Kills —
Oceanside between Fall 2012 and post-Sandy, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 47. Distribution of difference measurements for the storm event shoreline change of Great Kills —

Oceanside between post-Sandy and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Great Kills - Oceanside Spring 2012 -- Spring 2013
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Figure 48. Distribution of difference measurements for the annual shoreline change of Great Kills —
Oceanside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Great Kills — Bayside
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Figure 49. Alongshore distribution of shoreline displacement of the surveyed shorelines at Great Kills-
Bayside, from pre- and post- Sandy shorelines, incorporating surveyed shoreline position, annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Figure 50. Distribution of difference measurements for the storm event shoreline change of Great Kills —
Bayside between Fall 2012 and post-Sandy, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Great Kills - Bayside Post-Sandy -- Spring 2013
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Figure 51. Distribution of difference measurements for the storm event shoreline change of Great Kills —
Bayside between post-Sandy and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 52. Distribution of difference measurements for the annual shoreline change of Great Kills —
Bayside between Spring 2012 and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.
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Miller Field
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Figure 53. Alongshore distribution of shoreline displacement of the surveyed shorelines at Miller Field,
from pre- and post- Sandy shorelines, incorporating surveyed shoreline position, annual dimensional
changes, and accompanying statistics. The scale of the displacement on the transects and the mean
values of change are incorporated on the figure.
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Miller Field Fall 2012 -- Post-Sandy
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Figure 54. Distribution of difference measurements for the storm event shoreline change of Miller Field
between Fall 2012 and post-Sandy, incorporating the mean change value, standard deviation, maximum,
and minimum values.
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Figure 55. Distribution of difference measurements for the storm event shoreline change of Miller Field
between post-Sandy and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Miller Field Spring 2012 - Spring 2013
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Figure 56. Distribution of difference measurements for the annual shoreline change of Miller Field
between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Fort Wadsworth
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Figure 57. Alongshore distribution of shoreline displacement of the surveyed shorelines at Fort
Wadsworth, from pre- and post- Sandy shorelines, incorporating surveyed shoreline position, annual
dimensional changes, and accompanying statistics. The scale of the displacement on the transects and
the mean values of change are incorporated on the figure.
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Fort Wadsworth Fall 2012 -- Post-Sandy
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Figure 58. Distribution of difference measurements for the storm event shoreline change of Fort
Wadsworth between Fall 2012 and post-Sandy, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Figure 59. Distribution of difference measurements for the storm event shoreline change of Fort
Wadsworth between post-Sandy and Spring 2013, incorporating the mean change value, standard
deviation, maximum, and minimum values.

48



Fort Wadswaorth Spring 2012 -- Spring 2013
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Figure 60. Distribution of difference measurements for the annual shoreline change of Fort Wadsworth
between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation,
maximum, and minimum values.
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Coastal Profile Surveys, Spring 2012 — Spring 2014

Timing of Coastal Profile Surveys

The surveys are conducted during spring tide conditions to expose as much of the beach profile as
possible and to facilitate the collection of the profile to at least the NAVD88 datum position (near
mean sea level). On the basis of the protocol, the surveys occur at the end of the winter stormy period
and at the end of the summer calm period, recording the seasonal variation of the dune/beach
geomorphological system. As depicted in Figures 61 and 62, the surveys in the several units of
GATE conform fairly well to the intended contrast of storminess. The first of the surveys was after a
relatively mild winter and was succeeded by a relatively storm-less summer period. Hurricane Sandy
occurred at the end of October, after the fall survey. Following Sandy, there was a succession of
storms until the spring 2013 surveys. Thus, the seasonal contrasts in storminess are generally
consistent with the objectives of monitoring the changes in the dune/beach profiles associated with
contrasts in energetics at the shoreline. And, there is very good timing to record the impacts of
Hurricane Sandy throughout most of Gateway.

Figure 61. Date of shoreline survey and recorded elevation of previous neap-tide high-tide. Source:
NOAA tide gauge (#8531680) Sandy Hook, NJ (http://tidesandcurrents.noaa.gov/geographic.html)
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Figure 62. Water level variation and survey dates in the several parts of GATE during the reporting period. Dark blue line is a measure of surge
(difference of actual water level compared to predicted). Water level is derived from the Sandy Hook tide gauge data.
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Defining Profile Features and Datums

The dune/beach profiles are surveyed and recorded relative to a fixed datum, the North American
Vertical Datum of 1988 (NAVDS88). At the present time, NAVD88 and mean sea level are at similar
elevations and the dune/beach topography has a similar relationship to these two elevations.
However, as sea level rises through time, the topography will adjust and variation will increase.
Referencing a constant elevation and position with a fixed monument will permit the monitoring of
spatial and elevation evolution as the profile responds to changes in sediment supply and increased
water level.
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Figure 63. Relationship of 1983-2001 tidal epoch water levels to the North American Vertical Datum of

1988, to the 1929 National Geodetic Vertical Datum, and to a representative beach profile at Sandy Hook.
All values are portrayed relative to NAVD88. Other terms are: MLLW = mean lower low water; NGVD29 =
National Geodetic Vertical Datum of 1929; MSL = mean sea level; and MHHW = mean higher high water.

Results of Monitoring Efforts

The short-term changes depicted in one year of monitoring are not indicative of the trends of the
changes, but they do depict the type of information that is derived from the surveys. This
presentation is a simple catalog of the dimensional changes described as possible outcomes in the
Protocol document (Psuty et al. 2012). It is not meant to be all-inclusive. Further, only some of the
spatial results are presented, as examples, because of the limitations of one year of data. Each profile
site of the GATE topographical monitoring program is presented to depict its location and the
seasonal changes at each site. Dimensions of change are incorporated on each of the Profile figures
and in summary tables in Appendix A and Appendix B. Values in brackets on the profile figures
represent linear and areal dimensions that are seaward of the benchmark, and are comparable to the
2011-2012 Annual Report. The values outside of the brackets represent linear and areal dimensions
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that are initiated inland of the benchmark, at a new starting point, because the location of the original
benchmark may have been compromised. Values in brackets are usually slightly smaller.
Adjustments will be incorporated in the 5-year trend report. Profile lines are color-coded to represent
the period of the survey. Position of the dune crest on the profile is denoted with a color-coded
symbol representing the period of the survey.

Sandy Hook

Sixteen monuments have been established along the ocean and bay shoreline of Sandy Hook (Fig.
64). They may be tied to some pre-existing item, such as a concrete pad, or they may be tied to a
newly-installed PVC pipe filled with concrete. The location, description, coordinates of the Sandy
Hook monuments are detailed in a booklet prepared for this purpose (Psuty et al. 2010g).

Figure 64. Location of 16 monuments and their accompanying azimuths on Sandy Hook used in
recording the 2D beach/dune profiles.
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Figure 65. For profiles SH1 and SH2, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as

the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 66. For profiles SH3 and SH4, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.

56



E 6.4
5.9
5.4
4.9
4.4
3.9

SH5

3.4

Elevation relative to NAVDS8E (m

2.9

— |nitial Profile,
Spring 2011

SH5 Dune Cross Section Area Spring 2012

Fall 2012

o= e Post Sandy 2012

Dune Area

Spring 2011 - 53.11 [10.80] m*
Spring 2012 - 46.79 [4.48] m?

Fall 2002 -51.71/13.69] m?

Post Sandy 2012 - 13.18 [0.00] m?
pring 2013 - 18,57 [0.00] m?

Spring 2013

E 2.4 -
g -100 -50 ] 50 100
5 Distance from Benchmark (m)
z -
2 e = ——
e 24 A N W et L
:’: PR Beach Area
2 Spring 2011 - 224,17 [98.92] m®
[ Spring 2012 - 221,36 [96,11] m?
g Fall 2012 - 231,51 [107.72] m*
"—,; Post Sandy 2012 — 217.41 [107.23] m?
a:_ Spring 2013 — 216.09 [92, 70] m?®
W
-100 -50 0 50 100 150 200 250 300 350 400
-1 Distance from Benchmark (m)
SH6 Dune Cross Section Area itk Frofle;
E 6.4 Spring 2011
o Dune Area Spring 2012
§ 5.9 Spring 2011 — 108.11 [35.36] m*
:; 5.4 Spring 2012 = 106.24 [33.49] m* e Eail| 2012
= Fall 2012 - 107.75 [34.98] m?
849 Post Sandy 2012 - 51,24 [0.00] m?
o Spring 2013 = 55.45 [0.00] m? === Post Sandy 2012
Z 4.4
- . % - Spring 2013
i ot = 3.9
o E
SH6 - £ 34
[ ‘ H
P @ 297
5 ,/ Ve % ,.-' 2.4 4 : ; .
E S T -100 -50 0 50 100
§ 4 Distance from Benchmark (m)
R P P S L —
= I
237  IWMWAIILR 8T
Y Beach Area
= Spring 2011 - 317.44 [160.92] m?
T 2 Spring 2012 - 337.55 [181.04] m?
= Fall 2012 - 361.70 [205. 16] m?
2 Post Sandy 2012 — 300.81 [143.94] m*
g 1 Spring 2013 - 275.81 [117.61] m?
w
0 = e e e e e e e ———————————————
-1p0 75 -50 -25 O 25 S0 75 100°\25 150 175 200 225 250 275 300 325 350 375 400
31 -

Distance from Benchmark (m)

Figure 67. For profiles SH5 and SH6, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as

the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 68. For profiles SH7 and SH8, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 69. For profiles SH9.1 and SH9.2, the dune crest is identified with a marker and the cross-
sectional area is calculated for both the beach and the dune using each of the three seasonal surveys, as
well as the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 70. For profiles SH10 and SH11, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.

60



65 - SH12 Dune Cross Section Area ~ Initial Profile,
Spring 2011

Fall 2012

55 - Dune Area

Spring 2011 - 50.40 [17.15] m*

Fall 2012 — 34.44 [15.44] m?

Post Sandy 2012 — 29,38 [11.05] m?
Spring 2013 - 31.57 [9.98] m?

= = = Pgst Sandy 2012

= Spring 2013

SH12

Elevation relative to NAVDEE (m)
F=9
(7.

E s 1.5 : .
2 - I -100 -50 0 50
::t 4 g - e Distance from Benchmark (m)
z #
2 B e
s34 ® e
.g ________ i Beach Area
< 2 AT Spring 2011 - 194.91 [62. 70] m?
g R e Fall 2012 - 193.00 [67.26] m?
b= Post Sandy 2012 ~ 188.07 [62.01] m?
% 1 Spring 2013 - 182.92 [55.65] m?
w
o 1 F 0 A 00 0 O O8RS G O L i sy o0 O e S R B S e
-100 =50 0 50 1 100 150 200 250 300 350 400
- L
1 Distance from Benchmark (m)
6.5 SH13 Dune Cross Section Area
T Initial Profile,
b 6 Spring 2011
855 i Acen Spring 2012
= Spring 2011 = 1.76 (1. 56/ m?
£ 5 Spring 2012 - 0.89 [0.69] m? Fall 2012
o 45 | Fall 2012 - 2.14 [1.94] m?
i Post Sandy 2012 - 2.68 [2.27]m? === Post Sandy 2012
2 4 Spring 2013 - 2.66 (2,18 m*
7 % 15 | e Spring 2013
SH13 g 3
6 T 25
_ S om 2 .
Es P 15 » % ;
g e -20 0 20 40 60
g .,.r"' Distance from Benchmark (m)
= b
e < L -
1] =
= P
5 Beach Area
E ______ e Spring 2011 - 91.24 [23.54] m*
8 sl Spring 2012 = 89.47 [21. 78] m?
= Fall 2012 = 93.28 [25.53] m?
= Past Sandy 2012 = 90.01 [23.27] m?
o Spring 2013 - 91.18 [22.92] m?
50 100 150 200 250 300 350 400

Distance from Benchmark (m)

Figure 71. For profiles SH12 and SH13, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 72. For profiles SH14 and SH14, the dune crest is identified with a marker and the cross-sectional

area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 73. For profile SH16, the dune crest is identified with a marker and the cross-sectional area is
calculated for both the beach and the dune using each of the three seasonal surveys, as well as the

Spring 2011 and Post Hurricane Sandy surveys.
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Breezy Point

Eleven monuments have been established along the ocean and bay shoreline of Breezy Point (Fig.
74). They may be tied to some pre-existing item, such as a concrete pad, or they may be tied to a
newly-installed PVC pipe filled with concrete. The location, description, coordinates of the Breezy
Point monuments are detailed in a booklet prepared for this purpose (Psuty et al. 2010c).

Problem

The Breezy Point Spring 2012 survey data set is missing. The survey was run and the Field Data
Form has no mention of any difficulty in collecting the data. Attempts to find the data are ongoing.
The file may have been mislabeled or may have been erased. It may have been misplaced in the
cleaning of the files. All of the figures lack any input from the Spring 2012 survey period.

Jamaica Bay

Atlantic Ocean

0 3,000 Meters
I ) R T MRS A =i ]

Figure 74. Location of 11 monuments and their accompanying azimuths on Breezy Point used in running
the 2D beach/dune profiles.
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Figure 75. For profiles BP1 and BP2, the dune crest is identified with a marker and the cross-sectional

area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 76. For profiles BP3 and BP4, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.

66



: Initial Profile,
e BP5 Dune Cross Section Area Spring 2011
; Fall 2012
w58
g = == Post Sandy 2012
<5.3
= R
pring 2013
248
_5 43 Dune Area
s = Spring 2011 - 29,93 m?
7 P P38 Fall 2012 - 33.47 m*
,--""J E Post Sandy 2012 = 10.42m?
B PS L = 3.3 Spring 2013 - 6.54 m?
6 - P >
- 22
® ® s 2.8
E ¢ - - 23
] & 10 30 50 70 90 110
g 4 ,.E Distance from Benchmark (m)
2 M R ———————T
e 3 S . N ——— -
;;: . ,-;1..:.:*-' ........ Beach Area
& 2 iy Spring 2011 - 285.15m’
=] Fall 2012 — 268.18m?
ﬁ Post Sandy 2012 - 197.09m?
31 Spring 2013 - 190.29 m?
i
(L S0 IS S N S G SN SN NV NN S . , SN, TS S PR S
Ij 25 50 75 100 125 150 175 200 225 250 275 300 325
a1 o
Distance from Benchmark (m)
— |nitial Profile,
Spring 2011
£ BP6 Dune Cross Section Area __ Sring 2012
e F 3l 2012
% 5.8
g 5.3 Dune Area - = Post Sandy 2012
§ Spring 2011 - 40,33 [23.08] m?
o 88 Fall 2012 — 41,09 [23.84] m? - Spring 2013
Z 43 Post Sandy 2012 - 38.60 [4.31] m?
5™ Spring 2013 - 37.05 [2.82] m?
238
S
0 E 3.3
" BP6 ~ 3 A
,.-""'./ % 2.8 4 _\-‘3. .J I\‘..-"
6 - % 2.3 1L . 4 3 s ;
T P -125 ,100 -75 -50  -25 0 25 50 75
Eg' 51 gt : Distance from Benchmark (m)
g e eve IR e
a 4 4 e Benchmark rerertaer T
2 |\ g Rl e Beach Area
g 1 s | TR o Spring 2011 - 470.91 [174.93] m?
g3 Fall 2012-542.65 [246.77] m?
= Post Sandy 2012 = 477.60 [175.87] m*
< R ring 2013 - 476,55 [171.32] m?
=
8
s
o
0 meddchdetcbdalabdal b dedcbhdetinbdad b dedcbhded g e m ==
-150 -125 -100 =75 -50 =25 0 25 50 75 100 125 "« 150 175
"

Distance from Benchmark (m)

Figure 77. For profiles BP5 and BP6, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as

the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 78. For profiles BP7 and BP8, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 79. For profiles BP9 and BP10, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 80. For profiles BP11, the dune crest is identified with a marker and the cross-sectional area is

calculated for both the beach and the dune using each of the three seasonal surveys, as well as the
Spring 2011 and Post Hurricane Sandy surveys.
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Plumb Beach
Five monuments have been established along the ocean-facing shoreline of Plumb Beach (Fig. 81).
They may be tied to some pre-existing item, such as a concrete curb, or they may be tied to a newly-
installed PVVC pipe filled with concrete. The location, description, coordinates of the Plumb Beach
monuments are detailed in a booklet prepared for this purpose (Psuty et al. 2010f).

Profiles

Beach - 2D -

Jamaica Bay

600 Meters

Figure 81. Location of five monuments and their accompanying azimuths at Plumb Beach used in
running the 2D beach/dune profiles.
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Figure 82. For profiles PB1 and PB2, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 83. For profiles PB3 and PB4, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as

the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 84. For profiles PB5, the dune crest is identified with a marker and the cross-sectional area is
calculated for both the beach and the dune using each of the three seasonal surveys, as well as the
Spring 2011 and Post Hurricane Sandy surveys.
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Great Kills

Nine monuments have been established along the ocean-facing shoreline of Great Kills (Fig. 85).
They may be tied to some pre-existing item, such as a concrete curb, or they may be tied to a newly-
installed PVVC pipe filled with concrete. The location, description, coordinates of the Great Kills
monuments are detailed in a booklet prepared for this purpose (Psuty et al. 2010d). Profile data are
missing for GK6 in Spring 2013 due to a malfunction in the radio antenna during the survey.

800 Meters

Figure 85. Location of nine monuments and their accompanying azimuths at Great Kills used in running
the 2D beach/dune profiles.
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Figure 86. For profiles GK1 and GK2, the dune crest or cliff edge is identified with a marker and the
cross-sectional area is calculated for both the beach and the dune using each of the three seasonal
surveys, as well as the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 87. For profiles GK3 and GK4, the dune crest or cliff edge is identified with a marker and the

Cross-

sectional area is calculated for both the beach and the dune using each of the three seasonal

surveys, as well as the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 88. For profiles GK5 and GK6, the dune crest or cliff edge is identified with a marker and the
cross-sectional area is calculated for both the beach and the dune using each of the three seasonal
surveys, as well as the Spring 2011 and Post Hurricane Sandy surveys.

78



e R wh dn dn
W W o W o

Elevation relative to NAVDSE (m)
i
o

3 4 0 10

Pt
i

Elevation relative to NAVD8E (m)

1
0 o o o o o ———
o) 10 20 30
-1
Distance from Benchmark (m)
E ¢
o
a8 55
=
x
= 5
8 45
2 4
¥ - %E' 3.5
o c 3
o 8
P E=3
. GKS8 :
e 2
(¥

w
5

%

LY
\

"
- [
[T
%

20

70

£ | -
g o\
= 4 g
z 3
| E et -
1 \ et e
: ‘ e
E
c 2
L2
z
o 1 -
e

0

0 10 20 30 40 e =
o1 o

Distance from Benchmark (m)

30

] GK 7 Dune Cross Section Area

Spring 2012
m—— Fall 2012

= == Post Sandy 2012
Spring 2013

Dune Area

Spring 2012 - 27.24 m?

Fall 2012 - 23.96 m*

Post Sandy 2012 - 21,11 m?
Spring 2013 = 22.00 m?

40 50 &0

Distance from Benchmark (m)

Beach Area

Spring 2012 = 7230 m?

Fall 2012 - 69,13 m?

Post Sandy 2012 - 74.61 m”
Spring 2013 - 72,65 m?

— |nitial Profile,

6.5 - GK 8 Dune Cross Section Area Spring 2011

Spring 2012
e Fall 2012

= === Post Sandy 2012

Spring 2013

Cune Area
Spring 2011 - 10.99 m?

Spring 2012 - 10.94 m?
Fall 2012 -8.34m?*

Post Sandy 2012 = 6.03 m?
Spring 2013 - 6.72 m?

30
Distance from Benchmark (m)

40 50 60

Beach Area

Spring 2011-29.17 m?
Spring 2012 - 29.76 m?

Fali 2012 = 24 98 m?

Post Sandy 2012 - 24.01 m?
Spring 2013 - 23.97 m?

a0 90 100

Figure 89. For profiles GK7 and GK8, the dune crest or cliff edge is identified with a marker and the
cross-sectional area is calculated for both the beach and the dune using each of the three seasonal

surveys, as well as the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 90. For profiles GK9.1 and GK9.2, the dune crest or cliff edge is identified with a marker and the
cross-sectional area is calculated for both the beach and the dune using each of the three seasonal
surveys, as well as the Spring 2011 and Post Hurricane Sandy surveys.
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Miller Field

Two monuments have been established along the ocean-facing of shoreline of Miller Field (Fig.91).
They may be tied to some pre-existing item, such as a concrete step, or they may be tied to a newly-
installed PVVC pipe filled with concrete. The location, description, coordinates of the Miller Field
monuments are detailed in a booklet prepared for this purpose (Psuty et al. 2010e).

400 Meters

Figure 91. Location of two monuments and their accompanying azimuths at Miller Field used in running
the 2D beach/dune profiles.
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Figure 92. For profiles MF1 and MF2, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as
the Spring 2011 and Post Hurricane Sandy surveys.
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Fort Wadsworth
Three monuments have been established along the ocean-facing shoreline of Ft. Wadsworth (Fig.

93). They may be tied to some pre-existing item, such as a concrete pad, or they may be tied to a
newly-installed PVC pipe filled with concrete. The location, description, coordinates of the Ft.
Wadsworth monuments are detailed in a booklet prepared for this purpose (Psuty et al. 2010e).

400 Meters

Figure 93. Location of 3 monuments and their accompanying azimuths at Fort Wadsworth used in
running the 2D beach/dune profiles.
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Figure 94. For profiles FW1 and FW2, the dune crest is identified with a marker and the cross-sectional
area is calculated for both the beach and the dune using each of the three seasonal surveys, as well as

the Spring 2011 and Post Hurricane Sandy surveys.
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Figure 95. For profiles FW3, the dune crest or cliff edge is identified with a marker and the cross-
sectional area is calculated for both the beach and the dune using each of the three seasonal surveys, as
well as the Spring 2011 and Post Hurricane Sandy surveys.

Spatial Association

The spatial association of the data sets portrays the modifications of the profiles in the alongshore
direction, relating the dimensions of change to the conditions of sediment availability and sediment
budget, and to the variety of exposures to the ambient energetics. The results of distance to
NAVDS88, cross section area, distance to foredune crest, and elevation of foredune crest are depicted
as examples of the type of comparative measures available from the profile surveys

Sandy Hook

At Sandy Hook, the downdrift effect of beach nourishment outside of the Park and the changing
exposure to the incident energies are represented by a general increase of area to the beach from
south to north (Fig. 96), until reaching the northern extent of Sandy Hook. Then the changes are
driven by relative exposure to the dominant winds and waves on the bayside. This is but one example
of the type of information that is incorporated in the topographical data sets. A more complete
presentation and interpretation will be part of the trend report.
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Figure 96. Alongshore seasonal differences of selected topographical variables at Sandy Hook, Spring
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Figure 97. Alongshore annual difference of dimensions of selected topographical variables at Sandy
Hook, Spring 2012 —Spring 2013, incorporating dune/beach profile sites along the ocean side, inlet, and
bay side situations.
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Breezy Point
The spatial association extends from the eastern margin, in Riis Park, continues through Fort Tilden,
Breezy Point, beyond the jetty at Rockaway Inlet, and to the bayside as far as Roxbury Cove.
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Figure 98. Alongshore seasonal differences in dimensions of selected topographical variables at Breezy
Point, Fall 2012, post Sandy, and Spring 2013, incorporating dune/beach profile sites along the ocean
side, inlet, and bay side situations.
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Plumb Beach

The alongshore dimension of coastal features extends from the western margin near the jetty to the
accreting spit at the eastern margin. A major episode of beach nourishment occurred during this
report period.
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Figure 99. Alongshore seasonal differences in dimensions of selected topographical variables at Breezy
Point, Spring 2012, Fall 2012, and Spring 2013.
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Figure 100. Alongshore annual differences of dimensions of selected topographical variables at Breezy
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Great Kills
The spatial association extends from the eastern margin and continues through the jetty at Crooke’s
Point. It includes sites along the inlet margin and into the Great Kills Marina.
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Figure 101. Alongshore seasonal differences of dimensions of selected topographical variables at Great
Kills, Spring 2012, Fall 2012, post-Sandy, and Spring 2013.
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Figure 102. Alongshore annual differences in dimensions of selected topographical variables at Great
Kills, Spring 2012 - Spring 2013.
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Miller Field

The two Miller Field profiles represent the conditions near the groins at either alongshore margin of
the ocean-facing shoreline. The groins create major restrictions of alongshore sediment input/output
at the boundaries of this site.
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Figure 103. Alongshore seasonal differences of dimensions of selected topographical variables at Miller
Field, Spring 2012, Fall 2012, post-Sandy, and Spring 2013.
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Figure 104. Alongshore annual differences of dimensions of selected topographical variables at Miller
Field, Spring 2012 — Spring 2013.
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Fort Wadsworth

The ocean-facing shoreline at Fort Wadsworth is constrained by a groin to the west and a terminal
groin/jetty to the east. There is little sediment input to this section of the shoreline and the
geomorphological features tend to depict gains and losses related to the alteration of alongshore
transport direction.
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Figure 105. Alongshore seasonal differences of dimensions of selected topographical variables at Miller
Field, Spring 2012, Fall 2012, post-Sandy, and Spring 2013.
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Figure 106. Alongshore annual differences of dimensions of selected topographical variables at Fort
Wadsworth, Spring 2012 — Spring 2013.
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Conclusions

A wealth of information is available from the seasonal topographical surveys conducted throughout
the coastal areas of GATE. The changes are seen in the individual profiles and in the comparison of
profiles within the several parts of GATE. More detailed analyses will be conducted in the Trend
Report that will cover five years of data collection.

All of the profile data and the derived measures of change are compiled in a database for GATE and
are deposited with the Data Manager of the Northeast Coastal and Barrier Network.

97






Literature Cited

Allen, J. R., 2000. Vital signs of northeast coastal park resource change: Shoreline monitoring group
report. National Park Service Internal Report.

Psuty, N. P., P. Dennehy, T. Silveira, and N. Apostolou, 2010a. Coastal geomorphology of the ocean
shoreline, Gateway National Recreation Area: natural evolution and cultural modifications, a
synthesis. Natural Resource Report NPS/INER/NRR—2010/184. Fort Collins, Colorado.

Psuty, N. P., M. Duffy, J. F. Pace, D. E. Skidds, and T. M. Silveira, 2010b. Northeast Coastal and
Barrier Network geomorphological monitoring protocol: Part I—ocean shoreline position.
Natural Resource Report NPS/NCBN/NRR—2010/185. National Park Service, Fort Collins,
Colorado.

Psuty, N. P., A. Spahn, T. M. Silveira, and P. M. Dennehy, July 2010c. Breezy Point, Gateway
National Recreation Area, spatial network of survey monuments, July 2010. Submitted to David
Avrin, Chief, Division of Natural and Cultural Resources, Gateway National Recreation Area,
NPS.

Psuty, N. P., A. Spahn, T. M. Silveira, and P. M. Dennehy, July 2010d. Great Kills, Gateway
National Recreation Area, spatial network of survey monuments. Submitted to David Avrin,
Chief, Division of Natural and Cultural Resources, Gateway National Recreation Area, NPS.

Psuty, N. P., A. Spahn, T. M. Silveira, and P. M. Dennehy, July 2010e. Miller Field & Fort
Wadsworth, Gateway National Recreation Area, spatial network of survey monuments.
Submitted to David Avrin, Chief, Division of Natural and Cultural Resources, Gateway National
Recreation Area, NPS.

Psuty, N. P., A. Spahn, T. M. Silveira, and P. M. Dennehy, July 2010f. Plumb Beach, Gateway
National Recreation Area, spatial network of survey monuments. Submitted to David Avrin,
Chief, Division of Natural and Cultural Resources, Gateway National Recreation Area, NPS.

Psuty, N. P., A. Spahn, T. M. Silveira, and P. M. Dennehy, July 2010g. Sandy Hook, Gateway
National Recreation Area, spatial network of survey monuments. Submitted to David Avrin,
Chief, Division of Natural and Cultural Resources, Gateway National Recreation Area, NPS.

Psuty, N. P., T. M Silveira, A. Spahn, and D. Skidds, 2012. Northeast Coastal and Barrier Network
geomorphological monitoring protocol: Part Il — coastal topography. Natural Resource Report
NPS/NCBN/NRR —2012/591. National Park Service, Fort Collins, Colorado.

Stevens, S., B. Milstead, M. Albert, and G. Entsminger, 2005. Northeast Coastal and Barrier
Network vital signs monitoring plan. Technical Report NPS/NER/NRTR - 2005/025. National
Park Service. Boston, Massachusetts.

99






Appendix A: Dimensions of Distance and Area, Spring 2012 —
Spring 2013, GATE Profiles

e Spring 2012
e Fall 2012
e Post-Sandy 2012
e Spring 2013
Special Note for Dimensional Tables:

Values in brackets represent dimensions that are seaward of the benchmark, and are comparable to
the 2011-2012 Annual Report. Metrics have been adjusted because of displacement of the inland
point of origin (earlier starting position may have been compromised by erosion or deposition) to
calculate the linear and areal measurements. Profile IDs with an asterisk indicate that the
benchmark was relocated during the 2012-2013 survey season and is no longer comparable to
previous reports.

101



Spring 2012
urvey Date ow lide Heig

SRy (el 03/20/12 1.06 PM 1.205 m
Distance imi Elevation imi Cross Section Area (m)
10 NAVDSE Dune Crest CliffEdge | Dume O Total Beach Dune cliff
Crest Edge
SHI 12613 1346 B 325 - 278.78 26517 1361 B
SH2 20873 [208.72)| 10243 [97.12] - 348 - 42396 [402.37]| 381.92 [369.977| 4203 [3246] -
SH3 23477 64.12 - 3 - 511.92 42522 86.69 -
SH4 15242 [127.41]| 4833 [23.32 - 466 - 45667 [341.61]| 319.89 [250.877| 13678 [81.74] -
SH5 1127 [58.78]| 5253  [0.04 - 395 - 268.15 [100.59]| 221.36  [e6.11]| 4673  [4.48] -
SH6 178.11 [112.85]| 90.74  [25.48] - 412 - 44379 [214.53]| 33755 [181.047] 10624 [33.49] -
SH7Y 456.13 [373.19]| 8304  [0.10 - 481 - 97113 [643.72]| 80845 [609.43]| 16268 [34.29] -
SHs 36679 [301.42)| 9432 [28.95] - 459 - 82420 [692.64]| 69024 [534.96]| 13397 [77.68] -
SHo.1 - - - - - - - - -
SH9.2 - - - - - - - - -
SH10 - - - - - - - - -
SH11 - - - - - - - - -
SH12 - - - - - - - - -
SH13 8507 [22.05)| 6635  [3.33] - 177 - 9036 [22.47)| 8947  [21.78 089 [0.69 -
SH14 5054 [27.21)| 2741  pogf - 212 - 4282 [2461]| 4122 2307} 1.60 -
SH15 62.09 1.70 - 3r9 - 77.68 65.67 12.01 -
|_SHis 3423 [1796]) 2214  [587] - 388 - 9717 [36.22]) 4337 1087|5380 [i7.24] -
Breezy Point Survey Dat ow lide Height
Distance imi Elevation imi Cross Section Area (m)
10 NAVDSS Dune Crest CliifEdge | Dume  Cliff Total Beach Dune Cliff
Crest _ Edge
EF1 B = = - - B = B =
BPZ - - - - - - - - -
BP3 - - - - - - - - -
BP4 - - - - - - - - -
BP5 - - - - - - - - -
BP6 - - - - - - - - -
BP7 - - - - - - - - -
BP3 - - - - - - - - -
BP9 - - - - - - - - -
BP10 - - - - - - - - -
|_BP11 - - - - - - - -
Survey Date ow lide Height
Avmth (Soesk 04/04/12 11:54 AM 047 m
Bistance (m) Elevation (m) Cross Section Area (m’)
10 NAVDSE Dune Crest CliffEdge | Dunme CHiff Total Beach Dune cliff
Crest Edge
PB1 51.91 [40.14]| 2438 [1261] - 268 - 98.22 [71.52] 8359  [60.41] 1463 [i1.11] B
PB2 20.26 7.26 - 284 - 34.53 28.40 6.13 -
PB3 32.56 18.04 - 239 - 56.26 5145 4.83 -
PB4 9663 [43.20]| 6198  [8.55] - 413 - 19648 [100.24] 128.83  [67.28] 67656 [3297] .
PB5 107.34 _ [69.30]| €615 28.11] - 309 - 138,35 [99.60]  128.85  [89.90 9.71 -
Great Kills Survey Dat oW Height
03/21/12 1:18 PM —0213 m
Distance imi Elevation imi Cross Section Area (m’)
10 NAVDSS Dune Crest CliifEdge | Dume  Cliff Total Beach Dune Cliff
Crest Edage
GK1 5825  [34.22] B 3518 [17.15]| - 454 18935 [80.96]| 112.32  [54.66] B 7702 [26.30]
GK2 83.81 - 60.35 - 475 32648 17543 - 151.05
GK3 4882  [28.20] - 2314 2521 - 5.38| 17220 [55.89])| 9363  [4.15] - 7857 [11.75]
GK4 6149  [37.78] - 35.37 [11.66]| - 3.71| 17993  [83.45]| 12134 [64.43] - 58.60 (79.03]
GK5 8333 [71.50]] 31.08 [19.25 - 3.91 - 185,61 [152.89]| 162.83 [134.44]| 2279 [i8.45] -
GK6 45.60 - - - - 100.94 83.66 17.28 -
GK7 67.64 19.53 - 335 - 99.54 72.30 27.24 -
GK8 29.91 11.29 - 246 - 40.70 29.76 10.94 -
GKa.1 36.83 8.72 - 306 - 5854 42.08 1646 -
|_GKo.2 63.48 4.81 - 266 - 89.34 68.78 20.56 -
. . Survey Dat ow lide Height
Miller Field _0321/12 118 PM -0213m
Distance (m) Elevation {m) Cross Section Area (m’)
1D . Dune CIiff .
NAVD8S8 Dune Crest Cliff Edge Total Beach Dune Cliff
Crest Edge
MF1 10349 §0.13 B 338 - 238.74 187.02 51.72 B
| __MF2 107,71 [65.997| 2372 [-18.00] s 355 27226 [140.02]) 19522 jit179]| 77,04 [28.23] .
Surevy Date Low Tide Height
Fort Wadsworth 0321112 148 PM -0.213m
Bistance (m) Elevation (m) Cross Section Area (m’)
10 NAVDSS Dune Crest CliifEdge | Dume  Cliff Total Beach Dune Cliff
Crest  Edge
FW1 3789 [34.06] B B ER—— 4692 [38.04]| 4692  [36.04] 125 [0.00] B
FW2 41.12 0.26 - 278 - 64.10 60.14 3.97 -
FIN3 69.14 13,96 - 302 - 135.13 129.84 5.35 -

* Tide elevation values are referenced to Mean Lower Low Water (MLLW)
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!t.rwy ﬂals luw | |! lug!

el s 09/26/12 11:18 P _0.061 m
Bistance (m) Elevation () Cross Section Area (m”)
1o NAVDSS Dune Crest Cliff Edge Cune  Clff Total Beach Dune el
Crest Edge
SHI 124.52 3267 . 337 - 293.14 27646 14.66 .
SH2 213.33 [208.33]| 10135 [96.35 - 361 - 44774 [426.18]| 40541 @ozei}| 4233 pm2re -
SH3 243.64 63.07 - 377 - 534.82 449,06 85.75 -
sHe | 15764 [rszesy| 4736 23§y . 162 - 481.19 [366.137| 34211 prazo9| 13908 40y .
SH5 109.39 [56.90]| 5249  [0.00 . 430 - 29322 [121.41]| 23151 pror72y|  E1T1 2697 .
SH6 176.64 [111.37]| 9060 (2533 - 417 - 46945 [240.13]| 36170 [205.16]] 10775 [34.98] .
sH7 | 45271 [369.77)| 8234 oo - 192 - 99455 [667.14]| 83155 @32.54]| 16300 pI46G) -
SHs 38231 [316.94)| 9140 [26.03 . 468 - 88212 [670.56]| 743.04 [587.76]| 13008 f82.80) .
SHY.1 50.72 . . . . 87.65 87.60 0.04 .
SH9.2 | 24946 . . . . 715.93 703.04 12.88 .
SH10 | 346.20 [201.29]| 23551 [90.60 - 210 - 589.85 [277.18]| 40546 [225.55)| 18433 fs1.6% -
SH11 | 16067 [42.44)| 8258 [3565] - 260 - 29058 [51.43])| 22647 (4013 ea11  [2.30) -
SH12 | 149.33 [5437)| 12034 [25.38 . 3 - 22744 [52.70]| 19300 [67.26]| 3444 [15.44) .
SH13 86.69 [23.67]| 6649 [3.47] . 193 - 9542 [27.53] 9328 [25.59] 214 [1.94 .
SHi4 5131 [2800]| 2757 [4.26] - 22 . 4601 [32.15]| 4367 [29.81] 234 -
SH15 59.53 147 - 378 - 79.42 67.23 1219 -
|_sH16 3444 (1847 2221 [5.94] - 397 - 9735 3640/ 4388 [19.49)] 347 j16.91 -
B Point MG oW Heig
o i 10/22/12 8:18 PM 0.05m
Bistance (m) Elevation (m) Cross Section Area (m°)
I NAVDS3 Dune Crest Cliff Edge Ouna oMY Total Beach Dune ciirr
Crest Edge
BP1 69.39 6.82 . 501 - 158.23 12351 34.72 .
BP?2 96.00 12.97 . 312 - 192.75 174.16 18.59 .
BP3 18439 [94.43]| 11940 [19.44] - 680 - 610.37 [259.92]| 377.60 pra7.72| 23277 [r1z2:20 -
BP4 | 10329 [69.29)| s972 (2573 - 317 - 20357 [152.22)| 19638 (11818 8719 [34.04) -
BP5 142.89 49,87 . 466 - 301.64 268.18 3347 .
EPG 27155 [136.66]| 168.39 [33.50 . 482 - 583.74 [270.61]| 54265 [zee.77}| 4109 38y .
BP7 143,61 22,61 . 445 - 2650.80 234,46 16.35 .
BPS 24483 [17428]| 109.25 [38.70 - 618 - 712.22 [470.48]| 36869 [248.75]| 34353 [221.71) .
BPS 139.79 [114.22]| 5042 [24.85 - 119 - 360.90 f267.80]| 19160 [148.147| 169.30 [113.66] -
EP10 5288 [16.84]| 3402 [202] . 271 - 66.13 [16.86]| 6160 [16.08] 453 [0.78] .
|_BP11 2081 [17.67]] 1134 [0.00] 315 - 4755 2009 3598 [16.68| 1057 [a3y -
Plumb Beach gu’wy Dat ow Tide Height
09/18/12 4:12 PM —D.Di& m
Bistance (m) Elevation (] Cross Section Area (m°)
o NAVDSS Dune Crest CIiff Edge Dune G Total Beach Dune cliff
Crest Edge
PEA 5179 [40.06]| 2121 [0.48] . 268 - 9258 [66.02] 7960 [56.52] 1298  [9.50] .
PEZ 18.96 7.92 - 250 - 32.23 27.16 508 -
PE3 30.13 6.85 - 223 - 50.16 47.85 231 -
PB4 97.12 [43.69]| 6430 [10.38] . 3 - 190.79 [94.56] 12599 [64.44] G480 [30.12) .
PB5 10056 f62.57]|  65.84 [27.85] . 301 - 126,96 [88.37]  121.08  [82.50] 5.88 -
. Survey Dat Low Tide Height
sraatihiie 00/25/12 10:36 PM -0.058 m
Distance {mj Elevation (m) Cross Section Area (m")
o NAVDSS Dune Crest CIiff Edge Qune  GINT Total Beach Dune cliff
Crest Edge
GK1 5773 [33.67] - 3493 [0.87| - 156| 18698 [78.47]| 11030 [52.56] - 7666 [25.97])
GK2 84.35 - 60.34 . 477| 328.71 176.31 - 152.40
GK3 49.06  [28.44] . 2307 j45| - 533| 16831 52017 9082 [41.33 . 7749 [10.67]
GK4 6053 [36.81] . 3528 [i1s6)| - 367| 17632 [79.84)| 11867 [61.76] . 5764  [18.07]
GK5 8413 [72.30)| 318 [19.35] - 388 - 18452 [151.79] 16378 [435.39]| 2074 [16.40 y
GKE 4505 - - . - 98.14 82.06 16.09 -
GK7 64.83 20,10 . 33 . 93,09 69.13 23.96 .
GK3 26.22 8.39 . 243 - 33.32 24,98 8.34 .
GK9.1 35.89 8.22 . 315 - 56.84 42,01 14.83 .
GK9.2 60.25 5.80 . 271 - 85.33 §7.03 18.30 -
- - Survey Date oW 11 Height
Miller Field )
10/03/12 3:48 PM 0.2685m
Dlstance (m) evation Cross Section Area [m')
1o NAVDSS Dune Crest Cliff Edge Dune  Cliff Total Beach Dune cliff
Crest Edge
MF1 106.08 58.52 . 359 | 25020 19245 57.75 .
| _mF2 10553 f63.81]] 2360 [-18.12] - 3.55 .| 269.14 [136.87)| 19115 [107.72]] 77.93  f20.15) -
Surevy Date ow Tide sight
Fort Wadsworth 1003112 3:48 PM 0.265m
Bistance (m) Elevation [m)] Cross Section Area (m”)
o NAVDSS Dune Crest CIiff Edge Dune  Cliff Total Beach Dune Cliff
Crest Edge
FW1* 3417 [#0.24] - - - - 6577 [56.34]| 63.33 [55.48] 244 [0.96] -
FW2 44.57 0.06 - 293 - 75.13 67.91 722 -
FW3 72.24 18.34 - 315 - 144.19 136.65 7.54 -

—
* Tide elevation values are referenced to Mean Lower Low Water (MLLW)
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» and |
urvey Date ow Tide eight
Sandy/Hook 11113112 110 PM 027m
Distance (m) Elevation (m) Cross Section Area (m’)
ID ) Dune  CIiff
NAVDSS Dune Crest Cliff Edge Total Beach Dune Cliff
Crest Edge
SH1 | 12059 0.00 = 326 - 226.49 214,85 T1.64 :
SH2 | 203.16 [198.17)| 8295 [77.95] - 266 - 38221 (360.89]| 35078 [338.80)| 3143 [22.09] -
SH3 | 21468 38.42 = 357 - 453.37 378 57 76.81 :
SHa | 167.61 (142481 001 [25.12) - 442 - 208.75 [207.82]| 254.16 [193.86]| 4459 [13.96] :
SH5 | 12026 [67.77]| 407 [48.42) - 310 - 23060 [107.23]| 21741 [107.23| 1318 [.00) .
SHE | 173.34 [107.94]| 4544 [19.96] . 382 - 352.04 [143.94]| 30081 [143.94)| 5124 [0.00] .
SH7 | 46146 [378.69)| 8277  [0.00] - 490 - 91043 [585.59]| 74891 [550.26)| 16152 [35.33 -
SHs 39385 [32827]| 9240 [27.02] - 473 - 891.69 [680.45]| 754.80 [599.55]| 136.88 [80.90) -
SH9.1 | 3672 - - . 57.29 57.29 0.00 -
SH9.2 | 24540 - - - - 41332 41332 0.00 -
SH10 | 34095 20504) 237.81 [92.90) - 205 - 602.62 [289.95]| 414.11 [23420]( 18851 [5574] :
SH11 | 16038 [42.44) 8481 3233 2 260 - 28975 [51.43]| 22603 [(49.13| 6372  [2.30) -
SHi2 | 15125 [5601j| 11684 [21.60 . 259 - 217.45 (73.06]| 18807 (6201)| 2038 [11.05] ;
SH13 | 8618 [23.10]| 6341 [0.33 . 187 - 9268 [2553]| 9001 (2327)| 268 [227] .
SHia | 4736 [2¢08| 2471 [1.47) . 182 - 3664 [2288]| 3596 (2220 o067 .
SH15 | 59.06 2.29 : 377 - 82,61 69.37 13.24 :
|_SH1s 3531 [19.33| 2050 (452 2 389 - 9473 (3481]| 4413 [2016]| 5061 [1466] -
Survey Date Low Tide Height
Dresay Rokx 11/14/12 117 AM -0.266 m
Distance (m) Elevation (m) Cross Section Area (m®)
1D NAVDSS Dune Crest CIiff Edge Dens:  CIET Total Beach Dune clife
Crest Edge
BP1 8161 0.00 B 304 - 774 T10.91 5.2 -
BP2 92.74 12.43 : 313 - 146.25 133.33 12.93 -
BP3 | 18255 [82.50]| 107.23 [7.1§ - 593 - 537.98 [187.09]| 36576 [13567)| 17222 [51.42 :
BP4 | 10823 [74.23]| 1163 [22.37) = 410 - 257.64 [130.43]| 20098 [122.78)| 5667 [7.65] )
BP5 | 12658 30.92 - 264 - 207.51 197.09 10.42 -
BP6 | 26316 [128.27]| 15189 [17.00] - 251 - 515.16 [180.18]| 47655 [17587)| 3860 [4.31] ;
BP7 92.70 i - , - 61.63 6163 0.00 -
BP8 | 24829 [177.74] 10807 [37.52] . 501 - 71436 [47260]| 38050 [260.56)| 33386 [212.04] .
BP9 | 137.45 [111.88]| 5052 [24.95 - 407 - 36330 [258.81]| 19557 [152.10]| 167.82 [106.71] :
BP10 | 5917 [22.98)| 3206 [-4.13) - 179 - 6012 [1506]| 5995 [1506| 017  [0.00] .
| Bp11 3451 [2261])  7.70  [-4.20) 237 - 4180 [17.35]| 3744 q1722)| 438 jo13 ;
Plumb Beach Survey Date Low Tide Heigh
Distance (m) Elevation (m) Cross Section Area (m")
D NAVDS8 Dune Crest Cliff Edge Dune |Gliff Total Beach Dune cliff
Crest |Edge
PBA . = = = - . a a : :
PB2 - - - - - -
PB3 - - - - - - - - - .
PB4 - ) - - . - ) - - .
PB5 . - - . - - < - - s
. Survey Date Low Tide Height
SrextKllls 11112112 12,17 PM -0.187m
Distance (m) Elevation (m) Cross Section Area (m”)
o NAVDS8 Dune Crest Cliff Edge Dune  Ciiff Total Beach Dune clif
Crest Edge
GK1 58.41  [34.40] - 1902 [499] - 450| 16668 [67.65]| 11229 [54.69] - 5435 [696]
GK2 88.75 - 40.87 . 5.02| 31765 185.81 131.84
GK3 5411 [33.37) ) 347 f1727| - 581| 14685 [5579)| 102.40 (5272 - 4445  [307)
GK4 6231 [38.67] : 1507 (857 - 400 15546 [64.89]| 11860 [61.85) s 36.86 (303
GK5 8193 [70.12) 1763 [5.82] - 3.34 - 183.85 [147.99]| 161.41 [13309] 2244 [14.90] -
GK6 44.00 - - - - 76.27 75.61 0.68 .
GKT 68.47 17.34 - 270 - 95.72 74.61 21.11
GK8 2529 373 - 232 - 30.04 24.01 6.03 .
GKe1 | 3812 8.12 - 273 - 57.48 4354 13.94 .
GKe.2 | 6125 B.57 . 270 - 84.85 65,57 18.28 -
= 8 Survey Dal Low Tide Height
Miller Fleld 11/16/12 3.46 PM -0.092m
Distance (m) Elevation (m) Cross Section Area (m”)
D NAVDS8 Dune Crest Cliff Edge Dune  Ciiff Total Beach Dune clif
Crest Edge
MF1 | 10419 - : - : 240.19 186.08 5411 n
| we2 | 10417 [e245)| 2801 {1377 - 349 - 26539 [129.98]| 18522 [101.79]| 8017 [28.0 -
Surevy Date Low Tide eight
Fost Wadsword 1116112 346 PM -0.092 m
m m} Cross Section Area (m®)
1D NAVDSS Dune Crest Cliff Edge Dane.  CIiff Total Beach Dune cliff
Crest Edge
FWA 7226 [38.39 = - = - 6342 [54.66]| 6093 [53.79)| 249 [1.49] -
FW2 41.06 . - - ; 64.81 6150 331 .
FW3 70.97 5.99 5 322 - 145.11 135.72 10.39 -

* Tide elevation values are referanced to Mean Lower Low Water (MLLVW)
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Survey Date Low Tide Height
Sandy Hook 04/05/13 9:53 AM 0.025 m
Distance imi Elevation imi Cross Section Area (nr)
1o NAVDSS Dune Crest CIiff Edge Dune  Cliff Total Beach Dune CIiff
Crest Edge
SH1 10736 5.88 B 316 - 265 74 243 66 12.08 B
SH2 18746 [182.46] 80.93 [7593] - 2.68 - 361.82 [34057]| 33592 [323.93] 2590 [16.63] -
SH3 180.08 4549 - 363 - 48557 393.93 71.64 -
SH4 15035 [125.34])| 3316  [8.15] - 462 - 36546 [270.69]| 29690 [236.99]| 6857 [33.80] -
SH5 111.74 [59.26] 16.60 [-36.88} - 3.32 - 234 66 f82.70}| 216.09 [92.70} 18.57 [0.00] -
SH6 16635 [100.38]| 4578 [-20.19] - 381 - 33126 [117.67])| 27581 [117.61]| 5545  [0.00 -
SH7 40024 {317.44} 82.80 [0.00} - 490 - 898.28 [571.39]| 73459 [535.88]| 163.69 [35.53] -
SHS 38275 [317.38]| 9238 [27.01} - 491 - 884.02 [672.45]| 741.08 [585.80]| 14294 [36.66] -
SH9.1 27.81 - - - - 38.44 37.56 0.8 -
SH9.2 226.08 - - - - 307.29 304.34 295 -
SH10 | 36097 [216.06]| 237.81 [92.90] - 205 - 608.68 [296.01]| 42024 [240.33]| 18844 [55.68] -
SH11 | 15891  [40.92]| 8281 [3518] - 276 - 20490 [48.27)| 22159 [4460i]| 7331 [3.67] -
SH12 146.82 {51.75}] 116.93 [21.86} - 2.60 - 21449 [65.63}| 18292 [55.65) 3157 [9.98] -
SH13 8663  [23.58]| 6816 [3.11] - 193 - 9384 [25.10)] 9118 [22.92] 266 [218] -
SH14 4949 [26.37] 26.72 [3.60} - 1.93 - 3847 f24.10} 3742 [23.05) 1.04 -
SH15 58.19 1.54 - 378 - 82.91 70.08 12.82 -
SH16 3446 18121 2071 [4.37] - 394 - 9276 J31.50]] 4268 [f818]] 5008 11333 -
Breezy Point Survey Date Low Tide Heigh
_04/04/1 3 8:42 AM -0.135 m
Distance (m) Elevation [m) Cross Section Area (nr)
1o NAVDSS Dune Crest ¢liff Edge Dune  Cliff Total Beach Dune Cliff
Crest Edge
BP1 65.14 059 B 304 - 10594 97 50 844 B
BP2 95.88 1243 - 3.13 - 172.39 158.39 14.00 -
BP3 18219 [82.23]| 10743  [7.47] - 597 - 53632 [785.85]| 384.18 [734.29]| 17214 [51.56] -
BP4 11458  [80.59]| 14.37 [-19.62] - 467 - 27703  [i40.11]| 20975 [131.58]| 6728 [8.5% -
BP35 130.22 44.52 - 267 - 196.84 190.29 6.54 -
BP6 25917  [124.29]] 154.91 [20.08] - 252 - 509.03 [774.73]| 471.98 [171.32j)| 2704 282 -
BP7 15549 - - - - 182.54 182,54 0.00 -
BPs | 23647 16591 104.33 [33.77) - 668 - 73809 [496.32]| 373.62 [253.67]| 36447 [242.64] -
BP9 13817 [11267]| 5025 [24.69] - 452 - 37697 [270.89]| 19045 [i47.00j| 18652 [123.89 -
BP10 5950  [23.50]| 3315 [-2.85] - 187 - 5985 [15.06]] 5944 [15.06] 041 [0.00] -
|_BP11 3181 [19.83] 857  [-3.31] 231 - 3985  [1562]| 3569 [1550] 417 J0.12] -
Survey Date Low Tide Height
Plumb Beach 04/10/13 1:42 AM 0.034 m
Bistance (m) Elevation (m) Cross Section Area (nT)
1o NAVDSS Dune Crest ¢liff Edge Dune  Cliff Total Beach Dune Cliff
_ - _ Crest Edge -
PB1 51.27  [39.39]| 20.06 [8.18] - 267 - 91.21  [65.35] 7946 [56.13]  11.15  [7.25] -
PB2 66.52 28.71 - 355 - 16063 113.89 46.74 -
PB3 81.97 39.67 - 3.02 - 175.59 14095 3464 -
PB4 9244  [38.97]| 5280 [-0.67] - 500 - 16714 [71.76] 119.89 [56.97) 4745 [14.85] -
PB35 106.30 [68.50] 60.06 [22.26] - 2.61 - 140.71 [99.15_)1 135.40 [93.881 5.31 -
Great Kills Survey Date Low Tide Height
04/08/13 12:19 PM -0.153 m
Distance imi Elevation imi Cross Section Area (nr)
1D NAVDSS Dune Crest CIiff Edge Dune  CIiff Total Beach Dune cliff
Crest Edge
GK1 59.23 [35.20) - 1724 [-6.79] - 4.50| 165.23 [60.36]| 112.24 [54.58} - 52.99 s 73]'
GK2 87.12 - 40.39 - 5.06| 310.36 179.99 - 130.37
GK3 5232  [31.70] - 684 [13.78]| - 538| 13764 [48.09]| 9591 [46.43] - 4172 [1.64]
GK4 61.91 [38.19] - 33.89 [10.17] - 3.60] 173.04 [77.56}| 11944 [62.51} - 53.60 [15.08]
GK5 8264  [70.80]| 1951  [7.67] - 329 - 18152 [145.72]| 161.04 [132.64]| 2049 [13.08] -
GK6 - - - - - - - - -
GK7 60.41 18.11 - 272 - 94 64 7265 22.00 -
GK8 2225 2.86 - 234 - 3069 23.97 672 -
GK9.1 36.14 7.65 - 255 - 53.27 39.79 1348 -
GKY.2 61.34 9.28 - 273 - 77.36 £0.05 17.31 -
. . Survey Date Low Tide Height
Miller Field 0513013 6:00 AM -0.105 m
Distance {m) Elevation (m) Cross Section Area (nT)
1o NAVDSS Dune Crest ¢liff Edge Dune  Cliff Total Beach Dune Cliff
Crest Edge
MF1 102.00 49.68 - 3.12 -| 22854 183.32 4522 -
| _MF2 109.08  [67.37]] 72.52 [30.81] - 299 .| 28064 fi47.551] 19422 yi10.81)| 8642 [36.74] -
Surevy Date Low Tide Height
Fort Wadsworth 03/26/13 2:32 AM -0411m
Bistance (m) Elevation (m) Cross Section Area (nT)
1D . Dune CIliff .
NAVD33 Dune Crest CIliff Edge Total Beach Dune Cliff
Crest Edge
Far 3749 [33.59] - - - - 57.78 [48.41] 5274 [44.95] 5.03 [3.45] -
Fw2 41.02 - - - - 68.25 6212 6.13 -
FIY3 £66.14 8.68 - 343 - 147.93 134 87 13.08 -

* Tide elevation values are referenced to Mean Lower Low Water (MLL'
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Appendix B: Dimensions of Seasonal and Annual Change on
GATE Profiles

e Spring 2012 - Fall 2012

e Fall 2012 - Post-Sandy 2012

e Post-Sandy 2012 — Spring 2013
e Fall 2012 — Spring 2013

e Spring 2012 — Spring 2013

107



Spring 2012 - Fall 2012

Sandy Hook
D A Distance (m) A Elevation {m) A Cross Section Area {m°)
NAVDSE Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune CIiff
SH1 -1.61 -0.59 - 0.12 - 14.36 13.29 1.07 -
SH2 4.60 -0.78 - 0.13 - 23.78 23.49 0.30 -
SH3 8.87 -1.05 - 0.06 - 22.90 23.84 -094 -
SH4 5.22 -0.97 - -0.03 - 24.52 2222 2.30 -
SH5 -1.88 -0.04 - 0.35 - 16.07 1015 492 -
SH6 -147 -0.14 - 0.05 - 25.66 2415 1.51 -
SH7 -342 -0.10 - 0.1 - 23.42 23.10 0.32 -
SHS 15.52 -2.92 - 0.09 - 57.92 52.80 5.11 -
SHY9.1 - - - - - - - - -
SHY.2 - - - - - - - - -
SH10 - - - - - - - - -
SH11 - - - - - - - - -
SH12 - - - - - - - - -
SH13 1.62 0.14 - 0.18 - 5.06 3.81 125 -
SH14 0.77 0.16 - 0.08 - 319 245 0.74 -
SH15 -2.50 -0.23 - -0.01 - 1.74 1.56 0.18 -
SH16 0.21 0.07 - 0.08 - 0.18 0.51 -0.33 -
Breezy Point
D A Distance (m) A Elevation (m) A Cross Section Area (m”)
NAVDS8 Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff
BP1 - - - - - - - - -
BP2 - - - - - - - - -
BP3 - - - - - - - - -
BP4 - - - - - - - - -
BPS - - - - - - - - -
BP& - - - - - - - - -
BP7 - - - - - - - - -
BP2 - - - - - - - - -
BP9 - - - - - - - - -
BP10 - - - - - - - - -
| _BP11 - - - - - - - - -
Plumb Beach
D A Distance (m) X Elevation (m) A Cross Section Area (i)
NAVDS88 Dune Crest CMdge Dune Crest Cmdge Totil Beach Dunhe Cm
PB1 -0.12 -3.17 - 0.01 - -5.64 -3.99 -1.65 -
PB2 -1.30 0.66 - -0.14 - -2.30 -1.24 -1.07 -
PB3 -2.43 -11.19 - -0.15 - -6.12 -3.60 -252 -
PB4 0.49 2.32 - -042 - -5.69 -2.84 -285 -
PB5 -6.78 -0.31 - -0.07 - -11.39 -7.57 -3.83 -
Great Kills
D A Dlm A Elevation (m A Cross Section Area (m°)
NAVDSS8 Dune Crest CIiff Edge Dune Crest Cliff Edge Total Beach Dune CIiff
GK1 -0.52 - -0.25 - 0.02 -2.37 -2.02 - -0.34
GK2 0.54 - -0.01 - 0.02 2.23 0.88 - 1.35
GK3 0.24 - -0.07 - 0.01 -3.89 -2.81 - -1.08
GK4 -0.96 - -0.09 - -0.04 -3.61 -2.67 - -0.96
GKS 0.80 0.10 - -0.03 - -1.09 0.95 -2.05 -
GK6 -0.55 - - - - -2.80 -1.60 -1.19 -
GK7 -2.81 057 - -0.05 - -6.45 -3.17 -3.28 -
GK8 -3.69 -2.90 - -0.03 - -7.38 -4.78 -2.60 -
GK9.1 -0.94 -0.50 - 0.09 - -1.70 -0.07 -1.63 -
GK9.2 -3.23 0.99 - 0.05 - -4.01 -1.75 -2.26 -
Miller Field
D A Distance (m) X Elevation (m) A Cross Section Area (m”)
NAVDS88 Dune Crest CMdge Dune Crest Cﬁdge Totﬁl Beach Dune Cm
MF1 2.59 -1.61 - 0.21 - 11.46 5.43 6.03 -
_MFZ -%1 8 -0.12 - 0.00 - -3.12 -4.07 0.95 -
Fort Wadsworth
D A Dlm A Elevation (m A Cross Section Area (m")
NAVDS8g Dune Crest CIiff Edge Dune Crest CIiff Edge Total Beach Dune CIiff
FW1* 6.28 - - - - 18.85 16.41 244 -
Fw2 345 -0.20 - 0.16 - 11.03 777 325 -
FWW3 3.10 4.38 - 0.13 - 9.00 6.81 219 -
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Fall 2012 - Post Sandy 2012

Sandy Hook
D A Distance {m) A Elevation (m) A Cross Section Area {(m°)
NAVDS8 Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff
SH1 -3.93 -42.87 - -0.11 - -66.65 -63.61 -3.04 -
SH2 -10.17 -18.40 - -0.95 - -65.53 -54 .63 -10.90 -
SH3 -28.96 -24.65 - -0.20 - -81.45 -7249 -8.94 -
SH4 9.97 -47.35 - -0.20 - -182.44 -87.95 -94 .49 -
SH5 10.87 -48.42 - -1.20 - -52.62 -14.10 -38.53 -
SH6 -3.30 -45.16 - -0.34 - -117.41 -60.89 -56.51 -
SH7 8.75 -0.17 - -0.01 - -84.12 -82.64 -148 -
SHS8 11.34 1.00 - 0.05 - 9.57 11.76 -2.20 -
SH9.1 | -14.00 - - - - -30.36 -30.31 -0.04 -
SH9.2 |-104.06 - - - - -302.61 -289.72 -12.88 -
SH10 3.75 2.30 - -0.04 - 12,77 8.65 412 -
SH11 -0.29 2,03 - 0.00 - -0.83 -0.44 -0.39 -
SH12 1.92 -3.50 - -0.72 - -9.99 -4.93 -5.06 -
SH13 -0.51 -3.08 - -0.07 - -2.74 -3.27 0.54 -
SH14 -3.95 -2.86 - -0.39 - -9.37 -7.71 -1.67 -
SH15 -0.53 0.82 - -0.01 - 3.19 2.14 1.05 -
SH16 0.87 -1.71 - -0.08 - -2.62 0.25 -2.86 -
— o= i = i
Breezy Point
D A Distance (m) A Elevation (m) A Cross Section Area {m”)
NAVDS8 Dune Crest Cmdge Dune Crest CMdge Total Beach Dune C&
BP1 12.22 -6.82 - -1.97 - -40.49 -12.60 -27.90 -
BP2 -3.26 -0.54 - 0.01 - -46.50 -40.83 -5.66 -
BP3 -1.84 -12.17 - -0.87 - -72.39 -11.84 -60.55 -
BP4 4.94 -48.09 - 0.94 - -25.93 4.60 -30.52 -
BP5 -16.21 -18.95 - -2.03 - -94.13 -71.09 -23.05 -
BP6 -8.39 -16.50 - -2.30 - -68.58 -66.10 -2.49 -
BP7 -50.91 - - - - -189.17  -172.83 -16.35 -
BP8 3.46 -1.18 - -0.16 - 2.14 11.81 -9.67 -
BP9 -2.34 0.10 - -0.12 - 249 3.97 -1.48 -
BP10 6.29 -1.96 - -0.92 - -6.01 -1.65 -4.36 -
BP11 4.90 -4.24 - -0.78 - -5.75 0.46 -8.21 -
Plumb Beach
D A Distance {m) A Eevation (m) A Cross Section Area {m°)
NAVDS8 Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff
PB1 - - - - - - - - -
PB2 - - - - - - - - -
PB3 - - - - - - - - -
PB4 - - - - - - - - -
PBS - - - - - - - - -
Great Kills
D A Distance {m) A ﬁevation (m) A Cross Section Area (m”)
NAVDES Dune Crast Cmdge Dune Crest Cmage Tota_l Beach Dune C&
GK1 0.68 - -15.91 - 0.03 -20.30 1.99 - -22.29
GK2 4.40 - -19.47 - 0.25 -11.08 9.50 - -20.56
GK3 5.05 - -19.60 - 0.41 -21.486 11.58 - -33.04
GK4 1.78 - -20.21 - 0.33 -20.86 -0.07 - -20.78
GK35 -2.20 -13.55 - -0.54 - -0.67 -2.37 1.70 -
GKé -1.05 - - - - -21.87 -6.45 -1543 -
GK7 3.64 -2.76 - -0.60 - 263 5.48 -2.85 -
GK8 -0.93 -4.66 - -0.11 - -3.28 -0.97 -2.31 -
GK9.1 2.23 -0.10 - -042 - 0.64 1.53 -0.89 -
GK9.2 1.00 0.77 - 0.00 - -0.48 -0.46 -0.02 -
Miller Field
D A Distance {m) A ﬁevation (m) A Cross Section Area (m”)
NAVDE8 Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff
MF1 -1.89 - - - - -10.01 -8.37 -3.64 -
MF2 -1.36 4.41 - -0.07 - -3.75 -5.93 2.18 -
Fort Wadsworth
D A Distance (m) A Elevation (m) A Cross Section Area {m”)
NAVDS8 Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff
FW1 -1.91 - - - - -2.35 -240 0.05 -
FW2 -3.51 - - - - -10.32 -6.41 -3.91 -
FW 3 -1.27 -11.35 - 0.06 - 1.92 -0.93 2,85 -
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Post Sandy 2012 - Spring 2013

Sandy Hook
D A DIM) A m] 4 Cross Section Area (m’)
NAVDEE Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff
SH1 -13.23 £88 - -0.10 - 2925 2881 0.44 -
SH2 -15.70 -2.02 - 0.02 - -20.39 -14.86 -5.53 -
SH3 -34.62 7.07 - 0.08 - 12.20 17.36 =517 -
SH4 -17.26 3315 - 0.20 - 66.71 42.74 23.98 -
SH5 -8.52 11.53 - 0.22 - 4.08 -1.32 5.39 -
SHE -6.99 0.34 - -0.02 - -20.78 -25.00 4. -
SH7 -81.22 0.03 - 0.00 - -12.158 -14.32 217 -
SHE -10.90 -0.02 - 0.18 - -7.67 -13.72 6.08 -
SH9.1 -8.91 - - - - -18.85 -19.73 0.88 -
SH9.2 -19.32 - - - - -106.03 -108.98 295 -
SH10 11.02 0.00 - 0.00 - 6.06 6.13 -0.07 -
SH11 -1.47 -1.80 - 0.18 - 515 -4.44 959 -
SH12 -4.43 0.09 - 0.01 - -2.96 -5.15 219 -
SH13 0.45 278 - 0.07 - 116 117 -0.02 -
SH14 213 2. - 0.11 - 1.83 146 0.37 -
SH15 -0.87 -0.75 - -0.01 - 0.30 071 -0.42 -
| SH16 .0.85 0.21 - 0,08 - 187 -1.45 .0.53 -
Breezy Polint
D 4 Distance (m) Z Elevation (m) A Cross Section Area (m°)
NAVDSE Dune Crest CIIff Edge Dune Crest CIIfTf Edge Total Beach Dune Clifr
BEP1 -16.47 0.58 - 0.00 - -11.80 -13.41 1.62 -
BP2 3.14 0.00 - 0.00 - 26.14 25.06 1.07 -
BP3 -0.36 0.20 - 0.04 = -1.66 -1.58 -0.08 -
EP4 6.35 274 - 0.56 - 18.38 877 10.61 -
BPS 3.54 13.60 - 0.04 . -10.67 -6.80 -3.88 -
BEP6 -3.98 3.02 - 0.01 - -6.13 -4.57 -1.56 -
BP7 62.79 - - - - 120.91 120.91 0.00 -
BPS -11.82 -3.74 - 087 - 23.73 -6.88 30.81 -
BP9 0.72 -0.27 - 045 = 13.58 -5.12 18.70 -
BP10 0.33 1.09 - 0.08 - -0.27 -0.51 0.24 -
BP11 -2.70 0.87 - -0.07 - -1.95 -1.75 -0.19 -
—
Plumb Beach
D A DIM) A m] 4 Cross Section Area (m’)
NAVDEE Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff
PB1 - - - - - - - - -
PE2 - - - - - - - - -
PE3 - - - - - - - - -
PB4 - - - - - - - - -
PB3 - - - - - - - - -
Great Kills
D A Distance (m) A Elevation (m) A Cross Section Area (m®)
NAVDES Dune Crest Cliff Edge Dune Crest CIiff Edge Total Beach Dune Cliff
GK1 0.82 - -1.78 - -0.09 -145 -0.05 - -1.40
GK2 -1.63 - -0.48 - 0.04 -7.29 -5.82 - -1.47
GK3 -1.79 - 337 - -0.42 -8.21 -6.49 - -2.73
GK4 -0.40 - 18.82 - -0.40 17.58 0.4 - 16.74
GK5 0.71 1.88 - -0.08 - -2.33 -0.37 -1.98 -
GKé - - - - - - - - -
GK7 -8.08 077 - 0.02 - -1.08 -1.96 0.89 -
GKg -3.04 -0.87 - 0.02 - 0.85 -0.04 0.69 -
GK9.1 -1.98 -0.47 - -0.18 - -4.21 -3.75 -0.46 -
GK9.2 0.09 2.71 - 0.0_2 - -7.49 -6.5_2 -0.97 -
Miller Field
D 4 Distance (m) Z Elevation (m) A Cross Section Area (m°)
NAVDEE Dune Crest CIliff Edge Dune Crest CIiff Edge Total Beach Dune CIliff
MF1 -219 - - - - -11.65 -2.78 -8.89 -
_MFZ 4.91 28.01 - -0.50 - 15.25 9.00 6.25 -
Fort Wadsworth
D A Distance (m) A Elevation (m) A Cross Section Area (m®)
NAVDEg Dune Crest CIiff Edge Dune Crest CIiff Edge Total Beach Dune Cliff
FW1 -4.77 - - - - -5.64 -8.19 2.54 -
FWw2 -0.04 - - - - 344 082 2.82 -
FIN 3 -4.83 1.69 - 0.22 - 1.8_2 -0.85 2.67 -
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Fall 2012 - Spring 2013

Sandy Hook
D ﬁDlmm A m] A Cross Section Area (m”)
NAVDSS Dune Crest Cliff Edge Dune Crest CIiff Edge Total Beach Dune Cliff
8H1 -17.16 -36.99 - -0.21 - -37.40 -34.80 -260 -
SH2 -25.87 -2042 - -0.93 - -85.92 -69.49 -16.43 -
SH3 -63.58 -17.58 - -0.14 - -69.25 -55.13 -14.11 -
SH4 -7.29 -14.20 - 0.00 - -1158.73 -45.21 -70.51 -
SH3S 2.35 -36.89 - -0.98 - -48.56 -1542 -33.14 -
SHE -10.29 -44.82 - -0.38 - -138.19 -85.89 -52.30 -
SH7 -52.47 -0.14 - -0.02 - -96.27 -96.98 069 -
SHE 0.44 0.98 - 0.23 - 1.90 -1.96 388 -
SHa.1 -22.91 - - - - -48.21 -50.04 0.84 -
SH9.2 |-123.38 - - - - -408.64 -398.70 -8.93 -
SH10 14.77 2.30 - -0.04 - 1883 14.78 4.05 -
SH11 -1.78 023 - 018 - 432 -4.88 9.20 -
SH12 -2.51 -3.41 - -0.71 - -12.95 -10.08 -287 -
SH13 -0.06 -0.33 - 0.00 - -1.58 -2.10 052 -
SH14 -1.82 -0.85 - -0.28 - -7.54 -6.25 -1.30 -
SH13 -1.40 0.07 - -0.02 - 348 285 063 -
l_SH1(i 0.0_2 -1.5_[) - -0.03 - -4.59 -1.20 -3.3_9 -
Breezy Point
D 2 Dlstance (m) & Elevation (m) A Cross Section Area (m’)
NAVDES Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff |
EP1 -4.25 -6.23 - -1.97 - -52.29 -26.01 -26.28 -
BEP2 -0.12 -0.54 - 0.0 - -20.36 -16.77 -4.59 -
BP3 -2.20 -11.97 - -0.83 - -74.05 -13.42 -60.63 -
EP4 11.29 -45.35 - 1.50 - -6.54 13.37 -19.91 -
EPS -12.67 -5.35 - -1.99 - -104.80 -77.89 -26.93 -
EPS -12.38 -13.48 - -2.30 - -74.71 -70.67 -4.05 -
BP7 11.88 - - - - -68.26 -51.92 -16.356 -
EP2 -8.36 -4.92 - 0.50 - 2587 4.93 2094 -
EP9 -1.62 -0.17 - 0.33 - 16.07 -1.15 17.22 -
BP10 6.62 -0.87 - -0.84 - -6.28 -2.16 -4.12 -
BP11 2.20 -3.37 - 0.84 - -7.70 129 -5.40 -
Plumb Beach
D ﬁDlmm A m] A Cross Section Area (m”)
NAVDSS Dune Crest Cliff Edge Dune Crest CIiff Edge Total Beach Dune Cliff
PBE1 -0.52 -1.15 - -0.02 - -1.37 -0.14 -1.23 -
PBE2 47 568 20.79 - 1.05 - 128.40 86.73 4168 -
PB3 51.84 3282 - 0.79 - 12543 9310 3233 -
PB4 -4.68 -11.50 - 1.29 - -23.85 -8.30 -17.35 -
PBS 5.74 -5.78 - -0.40 - 1375 14.32 -0.57 -
_ _ — — __
Great Kills
D 2 Dlstance (m) & Elevation (m) A Cross Section Area (m’)
NAVDES Dune Crest Cliff Edge Dune Crest Cliff Edge Total Beach Dune Cliff |
GK1 1.50 - -17.89 - -0.06 -21.758 1.94 - -23.69
GK2 277 - -19.85 - 0.29 -18.35 368 - -22.03
GK3 3.26 - -16.2% - -0.01 -30.67 5.09 - -38.77
GK4 1.38 - -1.39 - -0.07 -3.28 077 - -4.04
GK5 -1.49 -11.67 - -0.59 - -3.00 -2.74 -0.25 -
GKa6 - - - - - - - - -
GK7 -4.42 -1.99 - -0.58 - 1.55 352 -1.96 -
GKg -3.97 -5.53 - -0.08 - -263 -1.01 -1.62 -
GK9.1 0.25 -0.57 - -0.60 - -357 -2.22 -1.35 -
GK9.2 1,09 3.48 - 0.02 - -7.97 -5.98 -0.99 -
Miller Field
D & Dlstance (m) & Elevation (m) A Cross Section Area (m’)
NAVDSS Dune Crest Cliff Edge Dune Crest CIiff Edge Total Beach Dune Cliff
MF1 -4.08 -8.84 - -0.48 - -21.66 -8.13 -12.53 -
MF2 3.55 23.60 - -0.56 - 11.50 3.07 843 =
—
Fort Wadsworth
D A Distance {m) A Elevation (m) A Cross Section Area (m”)
NAVDE8S Dune Crest Cliff Edge pPune Crest Cliff Edge Total Beach Dune Cliff
FWw1 -6.68 - - - - -7.99 -10.58 258 -
Fw2 -3.55 - - - - -6.88 -5.79 -1.09 -
FWN 3 -6.10 -9.6_6 - 0.28 - 3.74 -1.78 5.5_2 -
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Spring 2012 - Spring 2013

Sandy Hook
D A Distance {m) A Elevation {m) A Cross Section Area {m°)
NAVDSSR Dune Crest CIiff Edge Dune Crest CIifT Edge Total Beach Dune Clirr
SH1 -18.77 -37.58 - -0.10 - -23.04 -21.81 -1.53 -
SH2 -21.27 -21.20 - -0.80 - -62.14 -46.00 -16.13 -
SH3 -54.71 -18.63 - -0.08 - -46.35 -31.29 -15.05 -
SH4 -2.07 -1517 - -0.03 - -91.21 -22.89 -68.21 -
SHS 0.47 -36.93 - -0.64 - -3348 -5.27 -28.22 -
SH6 -11.76 -44 96 = -0.31 - -112.53 -61.74 -50.79 -
sH7 | -55.89 -0.24 - 0.09 - 72,85 -73.86 1.01 -
SHe 15.96 -1.94 - 032 - 5982 50.84 2897 -
SHa.1 - - - - - - - - -
SH9.2 - - - - - - - - -
SH10 . - - . - . . . -
SH11 - - - - - - - - -
SH12 - - - - - - - - -
SH13 1.56 -0.18 - 018 - 348 1.7 1.77 -
SH14 -1.05 -0.69 - -0.20 - -4.35 -3.80 -0.56 -
S8H15 -3.90 -0.16 - -0.03 - 523 441 0.8 -
_SHW 0.23 -143 - 0.06 - -4 .41 -U.@ -3.72 -
Breezy Peint
D A Distance (m) A Elevation (m) A Cross Section Area (m’)
NAVDER Dune Crest Cliff Edge Dune Crest CIiff Edge Total Beach Dune Cliff
EP1 - - - - - - - - -
BP2 . - - . - . . . -
BP3 - - - - - - - - -
BP4 . - - . - . . . -
BPS . - - . - . . . -
EP6 - - - - - - - - -
BP7 - - - - - - - - -
EPS - - - - - - - - -
BP9 - - - - - - - - -
EP10 - - - - - - - - -
BP11 - - - - - - - - -
Plumb Beach
D A Distance (m) A Elevation (m) A Cross Section Area (m°)
NAVDEE Dune Crest CIiff Edge Dune Crest CIliff Edge Total Beach Dune CIiff
PB1 -0.64 -4.32 - -0.01 - -7 -4.13 -2.88 -
PB2 46.26 2145 - 0.8 - 126.10 8549 40.61 -
PB3 49.41 21863 - 0.64 - 119.31 £9.50 2081 -
PB4 -4.19 -8.18 - 0.88 - -29.34 -9.14 -20.20 -
PB5 -1.04 —6.0_9 - -0.4_8 - 2.% 6.75 -4.40 -
Great Kills
D A Distance (m) A Elevaon (m) A Cross Section Area (m’)
NAVDEE Dtine Crest CIiff Edge Dune Crest C@ Edge Tota_l Beach Dune C&
GK1 0.98 - -17.94 - -0.05 -24.12 -0.08 - -24.03
GK2 3.3 - -18.96 - 0.3 -16.12 456 - -20.68
GK3 3.80 - -16.30 - 0.00 -34.56 2.28 - -36.85
GK4 042 - -1.48 - -0.11 -6.89 -1.80 - -5.00
GK5 -0.69 -11.57 - -0.62 - -4.09 -1.79 -2.30 -
GKé - - - - - - - - -
GK7 -7.23 -142 - -0.63 - -4.90 0.35 -5.24 -
GKe -7.66 -843 - -0.12 - -10.01 -5.79 -4.22 -
GK9.1 -0.69 -1.07 = -0.51 - -5.27 -2.29 -2.98 -
GK9.2 -2.14 447 - 0.07 - -11.9_8 -8.73 -3.25 -
Miller Field
D A Distance (m) 2 Elevation (m) A Cross Section Area (m’)
NAVDES Dune Crest CIiff Edge Dune Crest CIIff Edge Total Beach Dune Cliff
MF1 -1.49 -1045 - -0.27 - -10.20 -3.70 -6.50 -
_MF2 1.37 - - - - 8.3_8 -1.00 9.3_8 -
Fort Wadsworth
D A Distance (m) A Elevation (m) A Cross Section Area (m’)
NAVDEER Dune Crest Cliff Edge Dune Crest CIiff Edge Total Beach Dune Cliff
FWw1* -0.40 - - - - 10.86 5.82 - -
Fwz2 -0.10 - - - - 415 1.98 218 -
FW 3 -3.00 —538 - Q.41 - 1&?4 593 7.71 -

112



The Department of the Interior protects and manages the nation’s natural resources and cultural heritage; provides scientific
and other information about those resources; and honors its special responsibilities to American Indians, Alaska Natives, and
affiliated Island Communities.

NPS 646/130778, December 2015



National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science
1201 Oakridge Drive, Suite 150
Fort Collins, CO 80525

Www.nature.nps.gov

EXPERIENCE YOUR AMERICA ™


http://www.nature.nps.gov/

	Contents
	Contents (continued)
	Figures
	Figures (continued)
	Figures (continued)
	Figures (continued)
	Figures (continued)
	Figures (continued)
	Figures (continued)
	Appendices
	Executive Summary
	Acknowledgments
	Introduction
	Site and Situation
	Shoreline Position Surveys, Spring 2012 – Spring 2013
	Timing of Shoreline Position Surveys
	Natural and Cultural Events Affecting Shoreline Position
	Natural Events
	Cultural Events– Artificial Emplacement of Sediment

	Results of Monitoring Efforts: Change in Shoreline Position
	Sandy Hook
	Breezy Point - Oceanside
	Breezy Point - Bayside
	Plumb Beach
	Great Kills – Oceanside
	Great Kills - Bayside
	Miller Field
	Fort Wadsworth

	Impacts of Hurricane Sandy
	Sandy Hook
	Breezy Point – Oceanside
	Breezy Point – Bayside


	Figure 44. Distribution of difference measurements for the annual shoreline change of Breezy Point-Bayside between Spring 2012 and Spring 2013, incorporating the mean change value, standard deviation, maximum, and minimum values.
	Plumb Beach
	Great Kills – Oceanside
	Great Kills – Bayside
	Miller Field
	Fort Wadsworth

	Coastal Profile Surveys, Spring 2012 – Spring 2014
	Timing of Coastal Profile Surveys
	Defining Profile Features and Datums
	Results of Monitoring Efforts
	Sandy Hook
	Breezy Point
	Problem

	Plumb Beach
	Great Kills
	Miller Field
	Fort Wadsworth

	Spatial Association
	Sandy Hook
	Breezy Point
	Plumb Beach
	Great Kills
	Miller Field
	Fort Wadsworth


	Conclusions
	Literature Cited
	Appendix A: Dimensions of Distance and Area, Spring 2012 – Spring 2013, GATE Profiles
	Appendix B: Dimensions of Seasonal and Annual Change on GATE Profiles

