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Introduction

Atlantic City occupies the northern half of Absecon Island, an 8.2 mile
long barrier island having a northeast-southwest orientation, and is
located about 40 miles north of the lower tip of Cape May. TFeatures of
interest are shown 1in Figure 1. Absecon Inlet is partially controlled
by the Oriental Avenue jetty at Atlantic City and the Brigantine jetty,
Since construction of the Brigantine jetty (1952-66) a fillet/shecal has
formed inside the channel and ceonnected to the jetty. In addition to
the famed boardwalk there are four piers and several stone and wood
groins. TFor more detail on the shoreline structures and their history
see McCann (1981). FitzGerald (1981) discusses the recent geomorphic
history of Absecon Inlet and the adjacent Atlantic City shoreline.

The beach at Atlantic City has been nourished in 1948, 1962, and 1970.

A beach fill project 1s scheduled for 1985 with the sand to come from
Absecon Inlet. Recently. the Oriental Avenue jetty and three of the
groins have been modified, This paper reports on a study currently
being conducted by the co-authors to evaluate the effect of these recent
structure modifications on potential fill stability and to propose any
desirable structure changes; to recommend the best source for beach

fill: and to recommend the velume and location of fill placement in 1985.
Some tentative recommendations are made - fipal, more detailed recommen-—
dations will be made in a later report.

Civil Works at Atlantic City

From February to May 1963, after the devastatinz March 1962 storm,
600.000 cubic yards of sand were taken from the i-wlet fillet and channel
and placed on the beach over a distance of 380" 7: southwest of the
Oriental Avenue jetfty. TIn June and July 1970 <+ 700 cubic yards of
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sand were taken from the inlet fillet and channel and placed over 4800
ft of the beach southwest of the jetty. Each time, in the filled
sections, the berm was widened to extend approximately 300 ft out from
the boardwalk. Everts, et al. (1%74), using profile data collected by
the Ccastal Engineering Research Center (see McCann, 1981) have docu-
mented the rapid removal of this fill. Most of the sand was carried
southwest to naturally nourish beaches downdrift of the fill area.
However, much of the sand moved offshore and some sand must have been
carried over the Oriental Avenue jetty; both actions causing a net loss
of beach sand above MSL at Atlantic City.

Using funding authorized under the 1977 New Jersey Beaches and Harbors
Bond Act, four of the structures at Atlantic City were upgraded (see
Figure 1). The crest elevation of the 1180 ft long Oriental Avenue
jetty was raised from +7 ft MLW to +11 ft MLW. The next structure to
the south, a dog-leg shaped groin, was extended 200 ft resulting in a
C-shaped plan form. The third structure south of the inlet, a straight
stone groin, was rebuilt at its outer end. And, an existing wooden
groin just north of the Ocean I pier was extended 300 ft. The first
three structures are north of the usual diverging drift nodal zone which
is typically located between Garden Pler and Central Pier; while the
other structure is to the south.

A 1983 New Jersey Shore Protection Bond Issue will provide funds, which
should be available in 1985, for renourishment of the beach at Atlantic
City. The State has requested permit authority to place 2.6 million
cublc yards of sand on the beach to form a 300 ft wide berm from the
Oriental Avenue jetty south to Ocean I pier. The berm is then to taper
from 300 ft to 200 ft over the next 1500 ft of beach fill, and then to
taper into the existing berm width of 200 ft within the mext 1500 ft of
beach. The sand would be taken from the proposed borrow area (Figure 1)
in the inlet. The borrow section would stay at least 400 ft from the
Brigantine jetty to preclude possible undermining of the structure, and
sand would be dredged to depths of 25 ft below MLW.

Field Data Available

4 wide variety of field data are available for evaluating conditions at
Atlantic City. Sand size analyses are available for Absecon Island
beaches (Ramsey and Galwvin, 1977) as are wave gage data collected at
the Steel Pier (Thompson, 1977) from 1962 to 1969 and wave hindcast
data for 1956 to 1975 (Jensen, 1983). Historic charts of the inlet and
Atlantic City shore dating back to the mid-1800's as well as recent
hydrographic surveys of these areas made by the State of New Jersey and
the Philadelphia District, Corps of Engineers are available. The State
of New Jersey has also taken frequent air photographs of the study area
since the 1962 storm. The usual wind and tide data are svailable. And,
the Corps of Engincers (1974) has documented the history of civil works
at the inlet and Atlantic City.

A most useful data set consists of periodic beach profiles, taken
approximately monthly from November 1962 to April 1973, at seven
locations {see Figure 1) by the Coastal Engineering Research Center
(McCann. 198l). The profiles extend from the boardwalk out to wading
depth. The survey period encompasses the 1963 and 1970 beach fills.

Te supplement availlable field data, the authors will collect and analyze
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sand samples from the inlet within the proposed borrow area. We are
also collecting beach profile data at the seven C.E.R.C. profile lines
plus an additicnal line between profile 5 and Ocean 1 pier.

Behavior of 1970 Beach Fill

In 1970, 830,000 cubic yards of sand were dredged from the inlet near
the fillet and pumped to the beach face. The dredged sand had a median
diameter of about 0.3 mm. The native beach sand median diameter
decreased from average values of 0.35 mm at CERC profile 2 to 0.23 mm
at profile 6 (Ramsey and Galvin, 1977). Thus the fill and native sands
were essentially the same. The berm crest elevation after the fill was
at around +8 ft MSL and the berm width was about 300 ft at profiles 2,
3 and 4. The berm width at profile 1 was over 600 owing to the shore-
line plan form and the jetty. The fill section extended from the jetty
to just south of profile 4.

A good indication of the respomse of the fill placed at and above ML

is given by the beach profiles plotted in Figures 2 to 5. The profiles
are for CERC profile lines 1 to 4. Survey dates are: May 18, 1970,

just prior to fill placement; August 26, 1970, just afrer fill place-
ment; April 12, 1971, one year after start of fill placement; April 10,
1972, two years after start of fill placement; and May 29, 1984, fourteen
years after fill placement.

The most dramatic beach change can be demonstrated by comparing the

May 70 and August 70 profiles to see the amount of fill placed and then
the August 70 and April 71 profiles to see how much of that fill was
lost during the first winter. Some of the fill placed oo top of the
berm at profile 1 was likely lost over the jetty which had a crest
elevation of about +5 ft MSL prior tc its upgrading, or leost by wave
overtopping of the jetty which washed sand off the berm te the offshore
area. Much of the sand lost from the beach face at profiles 1. 2 and

3 was undoubtedly permanently lost offshere but much of it also moved
alongshore. At profile & the net change during the first winter was
small, as sand was lost tc offshore but gained from longshore transport
of sand from the profiles further updrift {northeast).

Comparison of the April 71 and May 84 profiles at lines 1, 2 and 3
indicates that as much {or more} of the fill was lest from this section
of beach during the first winter than was lost during the following
thirteen years. Of course, much of this sand was transported south and
provided a benefit to beaches further down Absecon Island.

Tentative Recommendations

With a fixed amount of funds for beach nourishment at Atlantic City over
the next several years, it appears to be more desirable to place a
volyme of fill that is only a portion of the proposed 2.6 million cubic
yards and to fill the beach at more frequent intervals (e.g. every two
or three years) than approximately once per decade as has been done
since the 1948 fill. In this way the total volume of fill placed on

the beach should remain for a longer period of time. Beach users will
experience more uniform beach conditions over a peried of years which
will have a more favorable impact in the long run. The nourishment
program would essentially be a periodic sediment bypassing operation

282



{14) ANINISHE WOMA 33NEISIC

DC8s 00< o9 oes GCy oce ooz GOl 0 01
£ JWLIA 78, AW Moe-mmeee "

Ze, b v - -
° . T, udb & — — = ] T
~o - 0c., b & — -0 >
o ™~ Z,f U, abW #—— | =
yt ; =~ : ¢z
E : =z
\ o3
- Z

. _— R ¥ L O+

JAb ONBNSI 300RE - 2 J1130¥d
(L4} 3NIT3SH8 Ww0¥s JINYISTO

oos 00« ]33 nos ocr cog 0o 001 0 01
¢ 330914 ¥8. AW AemmeemeeX -
Z¢. vl w---w |
ic, ot @ — — @ r
~ : (7774 Y¥31a8) Oz, 9B @& — —© -y
o "\ (1714 3LDSTE! 0L, AbH ne——a -
- 0
=
- 5 — - 0 -

ALL3IC IAB T5INIIN0 4D HINDS 14 0S - 1 37140d - 01

283



+

CLEVATION (FT)

1

(FT) &

VATION

it
!
il

10

10

10

\%ommaﬂHW/Nw .-DmrDs_DmmD<m.
o —

~
G
P VA — MSL
— — @ Al ‘70 - =~
& — — & APR '7] e
& -~ —— -4 QPR '72
[P X MAY ‘Ba FIGURE 4
100 200 300 400 500 mgo 700 m@o
DISTRNCE FROM BRASELINE (FT)
*uxa_uHean 4 — NORTH CAROLINA AVE.
o —AEe
K ...x...!,.. S o,
- +MSL
m————n MAY 70 [BCFORE FILL: -
G- — -© QUG 70 (AFTER FILL) O
— — — e APR '71 ™ a
-~k APR " 72
PV SR X MAY "84 FIGURE 5
100 200 300 400 500 s00 200 800
BDISTANCLE FROM BARSELIME (FT)

284



entailing removal of the southerly transport that deposits in Absecon
Inlet and placement of it on Absecon Island for continued transport
south with minimal loss offshore.

Based on the still incomplete analysis of sand samples from the inlet
borrow area, it may prove worthwhile to take sand primarily from the
inlet bar (at the ocuter ends of the jetties). This would be so 1if the
sand from the bar is sufficiently ceoarser than the 0.3 mm median dia-
meter sand previously used and thus have a greater retention time to
wave action on the beach face. The growth of Atlantic City and the
concomitant increase in vessel traffic into the inlet may require
dredging of sand from the bar to maintain adequate navigation depths.

The raised Oriental Avenue jetty should have a positive effect in hold-
ind sand on the adjacent beach. However, modification of some of the
groins might have a salutary effect on the beaches. {roins limit long-
shore transport and thus will hold sand in the area of greatest need
(in the more active recreational areas) where the shoreline bulges sea-
ward creating the diverging nodal zone. However, this means that sand
is less able to transpert aleongshore and is exposed for a longer time
to storm attack and loss offshore. Each of the major structures is
being evaluated to ascertain its most useful geometry in light of these
considerations.

Conclusion

Limited funding is available to nourish eroded beaches at Atlantic City,
so this study is being conducted to optimize the planned nourishment
project. A thorough study of the history of previous fills and the
impact of existing structures on local shore processes is being carried
out. Recommendations will be made on the best location for borrow
material, the volume and location of fill placement, and any shore
structure modifications that should prove beneficial.
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