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ANNUAL REPORT FOR 2018 - TO THE BOROUGH OF AVALON
ON THE
CONDITION OF THE MUNICIPAL BEACHES

Introduction:

The Avalon municipal shoreline has been studied by the Stockton University Coastal Research Center (CRC)
since 1984. This annual report provides the results and analyses from the fall 2017 to fall 2018 survey datasets
of that program. This report will examine the changes since the recent US Army Corps of Engineers-sponsored

beach restoration, the post-proj TfQq0.00000912 0 612 792



thousand cubic yards of sand were removed from the beaches by April 5, 2018 with modest recovery seen by
June (+14,578 cy), and added to by September (+57,430 cy). Erosion resumed during the fourth quarter of
2018 with 148,796 cy taken. The loss for the year amounts to 371,155 cubic yards as determined by adding up









summer season with cliffs cut into the dunes and several ancient timber pole structures emerging from long
burial in the beach. The 1981 air photograph presented as Figure 11 illustrates these dunes and a rapidly
building sand spit deSRVLIHG LQVLGH 7RZQVHQGIV ,Q0HI DORQJ IIKH HYDORQ LQOHI VKRUHOLQH = KLOH IIKH LQOHI KRPH
owners were pleased with a sand beach in front of their properties for the first time LQ DQ\RQH{V PHPRU\ IKH
sand had to be coming from someplace.
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Figure 1. On the left is an October 1986 view north from 20™ Street showing the exposed support pilings for the boardwalk
that once extended further north of its present ending street. There were no more dunes and homes were within easy reach of
larger waves even at



picture taken from the sand covering the rock seawall at 17" Street. On the left is a view north from 23" Street including the
boardwalk to the extreme left 22 years after waves washed under the structure at mid-tide every day.

Avalon has been the most proactive municipality along the entire New Jersey coastline in terms of beach
management, project implementation, and execution with a history of action going back to 1981.

Individual Site Review:

This section describes the changes documented at each of the cross-section locations. The objective is to show
with cross sections and photographs how the individual sites performed. The dominating theme in 2018 was the
frequent spring season storms plus the fall losses observed.

AV-9 - Ninth Street

In 2017, the US Army Corps of Engineers returned to Avalon to conduct a much needed beach maintenance.
The US Army Corps contractor placed 144 yds®/ft. on the 9" Street profile as of the first quarter survey in
March 2017. Since the project started at the north end of the oceanfront beach, the progress of work moved
south completing the effort by May 24, 2017 when the southern project profile sites were surveyed for post-
project conditions.

The April 2018 cross section followed a month of weekly northeast storms in March 2018. Sand was added to
the beach in May (7.05 yds®/ft.), with additional berm growth during the summer. However, sand was removed
offshore lowering the seafloor elevation by almost a foot. This produced a net loss of 16.53 yds®/ft. by
VXPPHUIV HQG  %HIZHHQ 6HSIHPEHU  DQG * HFHPEHU iKH EHUP ZDV UHGXced to that present in April with
minor additional losses offshore (-22.07 yds®/ft.



la. April 5, 2018

1c. December 6, 2018

1b. ¢ epthiber
Photographs 1a to 1c. 9th Street view to the south.

View 1a shows the beach and seaward dune slope after the majority of
the sequence of weekly northeast storms. Little dune damage occurred,
but the beach was flattened to the toe of the dunes.

View 1b was taken in September following berm development showing
sand restored to the beach and added to the seaward dune slope.

View 1c This view from early December shows the storm debris washed
up to the seaward dune toe once again with the beach flattened by wave
activity.
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Figure 3. At 9% Street conditions ended in December 2018 approximately where they were as of April 2018. The summer accumulation built a
significant beach berm and deposited sand offshore close to the beach, which eroded away between September and December 2018. Sand was
minimally added to the dunes by the wind.



AV-12 - Twelfth Street

Sand placed by the USACE by March 2017 added 259 yds®/ft. expanding the beach width by 385 feet. The site
has been the worst loss rate location in Avalon since 1983. As of April 2018 the loss was 64.02 yds®/ft., but
during the spring 7.16 yds®/ft. returned as a beach berm. The beach and nearby offshore continued to gain
during the summer, but at the expense of sand previously deposited offshore by April, making the September
sand volume a minor loss of 3.48 yds®/ft. The beach eroded somewhat by December 2018, but not to the
position it held in April 2018. Sand was also deposited in a tiny foredune at the seaward toe of the main dune.
The fall sand volume loss was 21.99 yds®/ft., largely from the beach and near shore parts of the profile.

The annual sand volume loss was 83.27 yds®/ft., with a 125-
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2a. April 6,2018 2b. May 29, 2018

Photographs 2a to 2c. 12" Street Views to the south.

View 2a shows 12" Street following the series of northeast storms that
reduced the beach width, but did not impact the new seaward dune slope

2¢. December 6, 2018
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3a. April 5, 2018
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3c. Summer 2018
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3b. September 6, 2018

Photographs 3a to 3c. 17t Street, view to the south.

View 3a Following a series of northeast events, the beach remained
wide with sand accumulating along the two rows of fencing.

View 3b By September, the grass had advanced into the ridge
between the fences. The beach remained in decent condition as the
new dune ridge continued to grow.

View 3c The aerial view is from the summer of 2018 showing the
dune pathway to the beach. The beach width is approximately equal
to that of the dune with a broad intertidal beach as well. Bars had
formed in the surf zone by the mid-summer.
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Figure 5. The April 2018 beach was negatively impacted by the weekly northeast storms by May 29%". The loss was on the beachface and
nearby offshore. Sand returned abundantly to this area of the cross section by September 2018 provided by sand moved onto the beach from
offshore. By December 2018 the beach had been reduced somewhat, but an offshore bar was poised to add to the beach from
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AV-23 - Twenty Third Street

The 23 Street cross section is located seaward of the Avalon boardwalk near the southern end of the
engineered beach and federal project. The 2017 project complete as of May 2017 provided a 235-foot wider
berm at an 8-foot elevation. The project added 120.69 yds®/ft. to this part of the Avalon oceanfront.

The April 2018 comparison showed 15.55 yds®/ft. in sand volume was lost due to the spring northeast events.

Losses continued between April and June with another 20.58 yds®/ft. eroded. Conditions reversed during the
summer as 15.32 yds®/ft. returned to the beach. As of December 2018, another loss of 22.32 yds®
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AV-28 - Twenty Eighth Street

The 28" Street location is generally just south of the nodal point between chronic erosion and regular sand
deposition in Avalon. This beach only received 37.41 yds®/ft., largely from sand moving to this location
from the southern limit of pumping.

The April 2018 comparison showed that 23.78 yds®/ft. in sand volume was eroded, followed by the
deposition of 23.22 yds®/ft. by May 29". This return of sand was seen on the lower be Tc7 u31 0 0 1 228.41 638.62 T
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5a. April 5, 2018

5c. December 4, 2017
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5b. September 6, 2018

Photographs 5a to 5¢c. 28" Street, views to the north.

View 5a shows the beach following multiple northeast storms.
The dune toe received a row of fencing in the spring.

View 5b shows the 28" Street beach following the summer
season where the wind transported sand to the new fence
building a small foredune.

View 5c is a view December 6, 2018. The sand fencing has
been buried as the seaward dune slope accumulated wind
transported material. The summer berm has been leveled out
so that the wet/dry line on the beach is closer to the dunes.




Figure 7. The 28™ Street site was just south of the USACE sand template for 2017. Sand did move to the area from the deposit with the
April survey showing some loss. The spring and summer seasons saw the beach develop into a sizable berm by Sept 6™. This berm was
reduced by December 2018, but a bar was building offshore at the 670-foot distance from the reference.
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AV-35 - Thirty Fifth Street

35t Street has been a depositional zone for decades and recently has been used as a sand source to augment
the erosional beaches in the 12" to 15" GlUHHI DUHD  7KH 3ERURZLQJ” DUHD LV iKe lower beachface and any
nearby bar exposed at low tide that harvesting of sand can occur.

The spring storms produced an 8.94 yds®/ft. sand volume loss that continued into the early summer with an
additional 21.14 yds®/ft. removed. The summer months produced a 13.17 yds®/ft. sand volume gain that was
reduced by 3.66 yds®/ft. by December 6™

The annual change was a loss of 19.81 yds®/ft. with a 54-foot shoreline retreat. No sand has been placed this
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6a. April 5,2018
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Photographs 6a to 6¢. 35" Street, views to the north.

View 6a As of April 2018, the storms had reached the dune
toe, but did not cause damage. The beach was flatter and
narrower.

View 6b By September the berm had re-developed and a wide,
dry beach resulted as the plot for this date shows below.

View 6¢ The seaward dune slope did accumulate a little sand
during the fall season. The wide beach allows material to be
continuously added to the dune stockpile any time a sea breeze
exceeds 10 MPH.
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Figure 8. 35 Street location usually contains a substantial offshore bar which is the source of the material adding to the beach and dunes. The
December 2018 beach is enhanced relative to the cross section present in April 2018. Offshore the slope into the bar trough is closer to the
shoreline than it was in April generating the majority of the sand volume loss. The bar itself remained in position.
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7b. September 7, 2018

Photographs 7a to 7c. 44" Street, views to the north.

View 7a shows the view to the north across the wide beach and
gentle seaward dune toe slope that is constantly growing.

View 7b is the same view in September, this dry beach is favored
by piping plovers largely due to the width and the sparser regions
among the dune grass plants.

View 7c¢ shows the seaward dune toe slop with grass plants
migrating down the slope. The Borough was in process of debris
raking at the time. This plant waste is placed on the slope where
any migratory seeds might germinate next season.
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Figure 9. Dune growth was substantial at the seaward dune slope. The zero elevation shoreline position advanced steadily seaward over the year moving
130 feet altogether. The late summer profile shows two berm ridges developed on the beach which were leveled out by December without producing net
beach slope elevation loss.
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AV-58 - Fifty Eighth Street

The 58" Street site continued to accumulate sand on the dune and add to the general beach width over the past
year. No sand was harvested from the southern back-pass borrow zone in the past two cycles.

The beach cross section gained 3.25 yds®/ft. by April; gained 8.59 yds®/ft. by June; then shed 7.31 yds®/ft. by
September; finally adding 1.66 yds®/ft. in December 2018. For the year the site gained 14.01 yds®/ft. with a 72-
foot shoreline advance.

The dune ridgeline closest to the beach has grown substantially since the June survey.
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8a. April 5, 2018

T

8c. December 6, 2018
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8b. September 7, 2018

Photographs 8a to 8c. 58™" Street, views to the south along the
seaward dune toe.

View 8a Sand accumulates at the fence lines adding height and
width to the dune system here. Storm activity did not reach into the
dunes.

View 8b is a view along the fence with a berm-top pond present on
the beach due to the summer berm development (see plot below).

View 8c The December view shows that the wind can essentially
bury a four-foot fence in a season if the beach is sufficiently wide.
This ensures that the dune continues to grow upward and seaward
with time.
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Photographs 9a to 9c. 70" Street, views to the south along the
dune toe.
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Figure 11. This site gained sand in the dunes at the seaward dune ridgeline. The beach had its largest berm ridge in December 2018 in spite of a
summer of sand accretion. The offshore region remained active, particularly close to the zero elevation location. The distant bar changed little.
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AV-78 - Seventy Eighth Street

This site is located near the boundary with Stone Harbor and is within the placement taper for the Stone
Harbor federal nourishment project. The site did receive direct sand placement during 2017, probably
between the March and June surveys. Since the project was complete, the beach lost sand volume three of
the four comparisons. The April survey saw a loss of 13.51 yds®/ft., likely storm related; followed by a
10.38 yds®/ft. loss by June 2018. The summer months produced a gain of 16.82 yds®/ft., but the fall season
saw loss return at the rate of 5.54 yds®/ft.

The annual result was a sand volume loss of 10.38 yds®/ft. with a shoreline retreat of 14 feet.

This dune had a thin veneer of sand added to the seaward slope, but seldom the width of the pen line on the
plot in terms of actual visible accumulation on a very large seaward dune slope.
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10a. April 5, 2018

10c. December 6, 2018
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10b. September 18, 2018

Photographs 10a to 10c. 78" Street, views to the north.

View 10a demonstrates that the southern beaches are minimally
affected by mild to moderate storms due to the extensive width of
the beach.

View 10b is a mid-September view of the summer beach showing
the dune width to the homes as well as the dry sand beach to the
water’s edge.

View 10c is a December view of the dunes, beach and oceanfront
expanse of the protection these extensive features provide Avalon
residents.
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years following this project, the beaches in Sea Isle City have adjusted to the point where the sand flow to
7RZQVHQGYV ,Q0HY KDV GHFUHDVHG IRZDUG SUHYLRXV UDKHV RI VXSSON  6XSSO\ FRQILQXHV R DGG PDIHULDO VIR IIKH
inlet shoals, but not at the accelerated rate seen immediately following the federal project.

These topographic and bathymetric surveys of TRZQVHQGYV ,Q0HI FRYHU IKH LQOHI VAWIHP TURP IIKH VRXHKHUQ
segment of Sea Isle City to about 12" 6IUHHI LQ $YDIRQ EDFN IIR IKH 7RZQVHQGIV ,QUHIl %ridge. The
bathymetric data is collected using Hypack software, RTK-GPS and an Echo-Trac digital depth sounder
combined on the RV Osprey, a 24-foot research vessel. Four annual surveys have been conducted starting in
2015 as an earlier USACE project was nearing completion. Surveys cover both the Sea Isle City and Avalon
inlet shorelines, channel and borrow zone and the entire ebb shoal system into water of under 3-foot depths
at high tide. The survey lines start at the dune and cross the beach into the water using traditional land
surveying methods, \{v!b-ere the vessel continues to cover the ocean floor to depths of 30 feet offshore.

=

Figure 3. June 1981 aerial photograph of the northern Avalon beachfront and Townsendés Inlet 3 years after the initial
sand dredging in the inlet to supply material to Sea Isle City. The main tidal channel shifted to follow the dredge cut along
the Sea Isle City shoreline. This significant change in the ebb-tidal flow along the Avalon shoreline allowed the flood tide to
assume dominance. This produced the new sand spit seen attached to the 8™ Street jetty extending almost to Dune Drive
along the inlet shoreline. There were still substantial offshore bars present between the jetty and 18™ Street. However,
erosion of the dry beach to the dune vegetation was becoming a problem that summer. The 17™ Street access pathway
wandered for 465 feet through the dunes to the beach (red arrow), where the beach was now narrowing to cut into the
dune toe. In 3 more years all the sand was gone into the inlet leaving the homes directly exposed south of 17t Street. The
1987 municipal/state beach restoration was the first o
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onto Ludlam Island from offshore deposits in 2015 and 2016 was anticipated to introduce sharply increased
GHSRVLILRQ LQIR WKH 7RZQVHQGYV ,Q0HIl VKRDO VAVIHP

Figure 14. View into Townsendos Inlet April 21, 2018 on a very calm day showing some of the Sea Isle City shoals near the
beach, but little if any evidence of shoals on the Avalon side. The sand spit along the Avalon inlet shoreline is long gone
with tiny pocket beaches at the points were the three finger groins intersect the seawall.

The 2017 USACE beach restoration project was complicated by a conflict over utilizing federal dollars to
derive sand for beach work on Seven-Mile-Island taken IURP +HUHIRUG ,Q0HIV HEE WLGD0 VKRDOV  +HUHIRUG
Inlet is part of the Coastal Barrier Resources Act (CBRA) in New Jersey (NJ-09 & NJ-09P). Created by the
John Chafee Coastal Barrier Resources System of 1882, these special areas were determined to be of natural
value. So to retard development pressures, the Congress determined that federal money was not permitted to
be utilized in any form of federal expenditures or financial assistance in the CBRA areas. Previously, the US
Fish and Wildlife Service (USFWS) that has jurisdiction over the CBRA sites, had allowed the USACE to
remove sand from the established borrow area within the Hereford Inlet ebb-tidal delta seaward of the inlet
opening. In 2015, new legal opinions emerged ending the practice of federal funding including all sand
mining for beach restoration, even on the adjacent barrier island shorelines. The result was that the NJDEP
Division of Coastal Engineering (DCE) agreed to pump sand from Hereford Inlet for the Stone Harbor
portion of Seven-Mile-,V0DQG EHDFK UHVIRUDILRQ DQG WKH 86$& ( ZRX0G XILIL]JH 7RZQVHQGYV ,Qlet ebb-tidal
shoals for the Avalon portion of this maintenance effort. However, the DCE ran short of money to complete
WKH 6WRQH +DUERU SURIHFII IRUFLQJ WKH 865& ( FRQIUDFIRU IR FRP SOHIH LIl XVLQJ 7RZQVHQGYV ,QOHIl VDQG SXVKHG
the length of the Avalon shoreline into Stone Harbor. As a result a million cubic yards of sand was extracted
IURP IKH 7RZQVHQGYV ,Q0HI ERURZ JRQH depleting any recent recovery input from the Ludlam Island
nourishment utilizing the offshore sediment discussed above.
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Figure 15. The Digital Elevation Map on the top shows elevation conditions in November 2017, following the extensive
dredging by the USACE for beach nourishment material. The red and orange colors represent the beach and dunes while
blues are the lowest elevations, contour intervals are shown at two foot intervals. The excavation within the authorized
borrow zone shows as a linear blue area with a maximum depth over 24 feet. The DEM on the bottom was done November
2018 where the same zone shows extensive deposition expanding the shoals attached to the Sea Isle beach and a depth
reduction of most of the blue zone to much less than 20 feet.
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It was anticipated that the 3.4 million cubic yards of sand added to Ludlam Island during 2016 would rapidly
restore this shoal system to its pre-dredging conditions.

Figure 16
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Townsendds Inlet Conclusions:

The impact of the USACE beach restoration maintenance is clearly seen in the borrow zone DEM from 2017
where the central borrow area is linear and over 24 feet in depth. This zone filled in nicely during 2018 with
over 500,000 cubic yards of sand added from a variety of sources. The majority came from the beaches of
Sea Isle City, but the ebb tidal currents can move sand from the bay areas landward of the bridge back out
into the shoals of the ebb-tidal delta.

7RZQVHQGYV ,QO0HK VDQG VXSSO\ GHSHQGV RQ 0RWes from Sea Isle City. The USACE derived the Sea Isle beach
sand from offshore which is a net benefit to the current NJ beach environment, but the supply transferred to
the inlet is a function of northeast storm frequency and intensity, neither of which has been present at severe
levels since NE Storm Jonas in January 2016.
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