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PREFACE

This report is published to provide coastal engineers with a description
of beach changes at Atlantic City, New Jersey. The ll-year study was designed
to measure beach responses to storm events as well as seasonal variations, and
was begun shortly after, and as a consequence of the devastating storm of 5 to
9 March 1962. The work was carried out under the coastal processes program of
the U.S. Army Coastal Engineering Research Center (CERC).

The report was prepared by Dennis P. McCann with the assistance of
A.E. DeWall, under the general supervision of C. Mason, former Chief of the
Coastal Processes Branch, Research Division.

The U.S. Army Engineer District, Philadelphia, performed all survey work
except for a period in 1963-64 when data collection was contracted to Mauzy,
Morrow & Associates of Lakewood, New Jersey. All data analyses and interpre-
tations were made at CERC with assistance by M. Fleming, T. Lawler, b. French,
A.E. DeWall, and W.A. Birkemeier.

Special thanks are extended to the visual observers from the City
Engineer's Office of Atlantic City: J. Dolan, R. Badger, C. Turner, and
C. McDonnell. Thanks are also extended to C.H. Everts, C. Galvin, K. Jacobs,
M.T. Czerniak, and A.E. DeWall for their substantial contributions to this
report from previous work on this subject. The author acknowledges the
helpful review comments from A.E. DeWall, W.,A. Birkemeier, C. Galvin,
R.M. Sorensen, and R.J. Hallermeier.

Comments on this publication are invited.

Approved for publication in accordance with Public Law 166, 79th Congress,
approved 31 July 1945, as supplemented by Public Law 172, 88th Congress,
approved 7 November 1963.
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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI) UNITS OF MEASUREMENT

U.S. customary units of measurement used in this report can be converted to
metric (SI) units as follows:

Multiply by To obtain
inches 25.4 millimeters
2.54 centimeters
square inches 6.452 square centimeters
cubic inches 16.39 cubic centimeters
feet 30.48 centimeters
0.3048 meters
square feet 0.0929 square meters
cubic feet 0.0283 cubic meters
yards 0.9144 meters
square yards 0.836 square meters
cubic yards 0.7646 cubic meters
miles 1.6093 kilometers
square miles 259.0 hectares
knots 1.852 kilometers per hour
acres 0.4047 hectares
foot-pounds 1.3558 newton meters
millibars 1.0197 x 1073 kilograms per square centimeter
ounces 28.35 grams
pounds 453.6 grams
0.4536 kilograms
ton, long 1.0160 netric tons
ton, short 0.9072 metric tons
degrees (angel) 0.01745 radians
Fahrenheit degrees 5/9 Celsius degrees or Kelvins

To obtain Celsius (C) temperature readings from Fahrenheit (F) readings,
use formula: C = (5/9) (F -32).

To obtain Kelvin (K) readings, use formula: K = (5/9) (F -32) + 273.15.
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BEACH CHANGES AT ATLANTIC CITY, NEW JERSEY (1962-73)

by
Dennie P. MeCann

I. INTRODUCTION

Beach changes observed during repetitive surveys at Atlantic City, New
Jersey, conducted by or for the Corps of Engineers in a ll-year study of seven
profile lines from October 1962 to May 1973, are analyzed as part of the U.S.
Army Coastal Engineering Research Center (CERC) Beach Evaluation Program (BEP)
(formerly known as the Pilot Program for Improving Coastal Storm Warnings or
Storm Warning Program). The BEP's objective is to measure beach and dune
changes due to erosion and accretion at selected localities and relate these
changes to the coastal processes producing them. The BEP was a direct outcome
of investigations into the effects of the Great East Coast Storm of 1962 (see
U.S. Congress, 1962).

Although this report meets the objective of the BEP, the program encoun-
tered many difficulties, including relatively few documented storms in the
study area from 1962 to 1973 (the duration of the study), the difficulty in
obtaining surveys immediately before and after the storms which did occur, and
the difficulty and expense of obtaining continuous wave data. However, numer-
ous data were collected of related wave, tide, and beach conditions, thus
providing a substantial base for a long-term study of beach response having
useful engineering applications.

This report presents both quantitative and qualitative analyses of beach
profile changes and supporting data obtained at Atlantic City, and describes
the survey procedures used and accuracy obtained. The three categories of
beach profile changes analyzed are: (a) short-term changes, including storm-
induced changes and other changes between surveys; (b) long-term changes,
including seasonal and yearly changes; and (c) artificial effects, which
include the effects of manmade structures such as groins and jetties as well
as beach fill placed during the study period. The mean sea level (MSL) shore-
line position and the volumes of sand stored on the beach above the MSL datum
are the two principal variables analyzed. Observed wave conditions and cli-
matic conditions are used to explain apparent trends in beach changes.

II. STUDY AREA
l. Location.

Atlantic City is located on Absecon Island, a barrier island off the
Atlantic coast of southern New Jersey, 161 kilometers south of New York City
(Fig. 1). The island is bounded on the south by Great Egg Harbor Inlet, and
on the north by Absecon Inlet, and has a straight coastline oriented 64° east
of north. Lakes Bay is the main body of water separating the island from the
mainland.

Absecon Island is situated in an open section of coastline, partially
sheltered by Long Island and Cape Cod from waves out of the north and north-
east and by the Outer Banks of North Carolina from waves out of the south-
southeast (Fig. 1). Bathymetry off the coast of Absecon Island is shown in
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Figure l. Study area showing profile line locations.

Figure 2. Most of the depth contours tend to be roughly shore-parallel, with
linear shoals that trend toward the east off the central part of the island.
The distance from the edge of the Continental Shelf, located at a depth of
about 128 meters (420 feet), to the center of the island is approximately 125
kilometers.

2. Civil Works History.

Absecon Inlet is of great economic importance to Atlantic City as a result
of its extensive use by recreational and commercial fishing fleets. During
the early 1960's the inlet handled approximately 91,000 metric tons of water-
borne commerce annually; however, this has recently tapered off to average
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Figure 2. Bathymetry off Absecon Island.
°. less than 46,000 metric tons. Absecon Inlet has been maintained by the
- Federal Government since 1910.
o Groin construction along the ocean frontage of Atlantic City, tunded
f" jointly by the City and State, began in 1928; 12 groins and | jetty were built
S between Absecon Inlet and Illinois Avenue. Eight of these groins and the
-~ jetty are still in existence, as shown in Figure 3 and in Table 1 which lists

%* A the coastal structures at Atlantic City. Other major structures (see Table 1

and Fige. 3) include the Boardwalk, which extends along the entire length of
the ocean and inlet frontage, and five piers. Some of these structures are
shown in Figure 4.

v The only beach—fill project before 1962 consisted of about 816,000 cubic
- meters of material placed along the ocean frontage in 1948. However, an off-
‘ shore sand-dumping test was conducted from 1935 to 1943 in which 2.7 nillion
& cubic meters was dumped into 5 to 6 meters of water soutihwest of Steel Pier

which resulted in no measurable benefit to the shoreline (Yasso and llartuwan,
1975). Approximately 428,000 cubic meters of sand was placed between Oriental
: and Virginia Avenues between February and May 1963. During the summer of
1970, approximately 635,000 cubic meters of fill was dumped alonyg the beaches

. 11
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Table 1. Structures along Absecon Inlet and the coast off Atlantic Cityl.

Location Construction Top elevatfion Top Length Year Condition
type {MLW) width built 1972
inner | outer
(m) (m) (m) (m)
N. nide of Absecon Inlet Stonc jetty 2.44 2.44 4.57 1,137.00 1952-66 Good
Between Caspfan and Timber bulkhead ——— ———— 0.76 588.00 1 1935 Good
Melrose Aves.
Adriatic Ave. Timber and stone groin 2.44 2,13 4.27 86.56 1932-58 GCood
Drexel Ave. Timber and stone groin 2.44 2,13 4.27 50.29 | 1930-46 Fair
Melrose Ave. Timber and stone groin 2.44 2,13 4.27 81.38 | 1954 Good
Melrose Ave. to Stone revetment ——— ——— ——— ——— —— ———
91 @ south
Madison Ave. Timber and stone groin 2.74 2.13 4.27 68.58 1954 Good
Between Madison and Timber bulkhead groin —— —— 0.61 457.20 | 1935-61 Good
Euclid Aves.
Grammercy Ave. Timber and stone groin 2.74 2.13 4,27 79.25 | 1954 Good
Between Grammercy and Stone groin 3.05 2.13 4,27 102.41 1946-56 Good
Atlantic Aves.
Between Atlantic aand Stone groin 2.74 2.13 4,27 94.49 | 1946-58 Good
Euclid Aves.
Pacific Ave. Stone groin 2.44 2.13 4.27 102.41 1946-58 Good
Oriental Ave. (36.6 m Stone jetty 3.35 2,13 4.27 358.75 1946-61 Good
N. of profile 1)
Vermont Ave. Stone groin 3.05 0.30 4.27 121.92 1930-61 Good
Massachusetts Ave. Stone groin 3.05 2.13 4.57 167.64 1948 Good
Between Vermoat and Sandbag breakwater Top is approx. 1.2 m below MLW
Massachusetts Aves.
Between Connecticut and Timber bulkhead ——— ——— -—— ——— 1932 Poor
Massachusetts Aves.
Connecticut Ave. 0.5-m outfall —— ——— — -_— —— ————
Under N. edge of Timber and stone groin ——— -—— -—— ——— ——— Poor
GCarden Pier
New Jersey Ave. Garden Pler (0.76-m ——— -—— —— ———— ———- ————
outfall)
Delaware Ave. (4.6 m Timber groin 2.44 2.13 1.22 182.88 1950 Fair
N. of profile 3)
Virgtania Ave. Timber and stone groin 2.44 2.13 1.22 167.64 1950 Good
(0.76-m outfall)
Between Presbyterian and Steel Pier (old timber ——— -——— ——— —_—— -—— ——
Virginia Aves. groin beneath)
Betwecn North Carolina Steeplechase Pier (0.9l-m | ---—- ———— —— ———- —~—— ————
and Pennsylvania Aves. outfail to S.)
Between North and Timber groin (60 m 5. of 2.44 2.13 1.22 182.88 1950 Good
South Carolina Aves. profile 4)
Tennessee Ave. Stone groin 2,44 2.13 4.27 43.59 1928 Poor
(N. of Central Pler)
Betwcen Tennessee Ave. Central Pier-~Timber groin | ---- ———— — ———— —_—— ——
and St. James Place (0.76m outfall)
St. James Place Timber groin 2.44 0.61 1.22 147.83 1950 Fairx
Illinols Ave. Timber and stone groin 2.44 0.61 1.22 182.88 1950 Poor
(0.91-m outfall)
Arkansas Ave. 0.91-m outfall at N. edge | ——-- ~——— —— -—— —— -————
of Million Dollar Pier
Mississippl Ave. 0.61-m double outfall ——— —— ——— ——— -——— ————
Florida Ave. 0.61l-m outfall ——— —— —— —— — ———
California Ave. 0.91-m outfail ———— ——— ———— ——— ———— ————
Boston Ave. 0.91-m outfall ——— ——— ———— —— ——— ——
Raleigh Ave. 1.5-m sewage pipe extend- | ---- ———— ——— —— -——- -
ing 457 m to diffuser
lypdated from U.S. Aray Engineer District, Philadelphia (1974).
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Aerial view of Absecon Inlet and Atlantic City (30 April 1973).
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between Oriental and Illinois Avenues (Fig. 3). The source of this dredged
material has been Absecon Inlet, just inside the Brigantine jetty (Fig. 4)
(Everts, DeWall, and Czerniak, 1974).

A detailed discussion of civil works affecting the beaches on Absecon
Island is presented by U.S. Army Engineer District, Philadelphia (1974).

3. Beach Material.

New Jersey beaches consist mainly of medium- to fine-grained sand, com-
posed mostly of quartz. The Piedmont and Highlands of the Appalachian
Province provide the ultimate source of the beach sands. Presently, due to
the low terrain and gentle slopes of the Coastal Plain, the rivers draining
the higher areas become sluggish and deposit much of their sediment load along
the way before reaching the coast. What little sediment does reach the coast
becomes trapped in the lagoons behind the barrier islands, and never reaches
the beaches. The only natural sources of beach material now appear to be the
ocean floor and the beaches themselves.

Ramsey and Galvin (1977) found the median grain size at Atlantic City to
be 0.27 millimeter (1.9 phi), with a sample range of 0.22 to 0.33 millimeter,
which agrees with the values obtained from surveys taken in 1936 and 1947
(Beach Erosion Board, 1950). They also determined that the grain size
decreased from the north to the south, the direction of net littoral trans-
port. This trend of decreasing grain size from north to south is shown in
Figure 5 which indicates the southward decrease in grain size across three
profiles at Atlantic City. A spatial trend in grain-size variation from the
berm to mean low water (MLW) is also indicated in Figure 6 for the sample
averages and in Figure 7 for the profile averages. These plots show an
increase in grain size from the berm to MSL, and then a slight decrease from
MSL to MLW. A seasonal grain-size variation shown in Figure 8 indicates that
the grain size increases from about 0.25 millimeter in October to 0.30 milli-
meter in December while decreasing from about 0.30 millimeter in December to
0.26 millimeter in March. This trend suggests an increase in the slope of a
stable foreshore from October to December when the sizes are increasing and a
decrease in foreshore slope when the grain sizes are decreasing from December
to March.

2.3 }- -1 020
No of Somples Averaged
(83)
2.1 [» - 023
£ (8s) €
, 19 o021~
g £
» =
[ a
.§ 1.7 4 0M E
()
1.5 - -1 0.3%
North on left; not to scole
1.3 1 1 . 0.41
2 4 6

Profile Line and Relative Locotion

Figure 5. Southward decrease in median grain size at Atlantic City; sample
averages are by profile line (from Ramsey and Galvin, 1977).
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Figure 6. Median grain-size variation across profile at Atlantic
City; data consisted of 238 samples collected between
January 1968 and March 1969 (from Ramsey and Galvin, 1977).
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Figure 7. Median grain-size variation across profile at
Atlantic City (from Ramsey and Galvin, 1977).
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Figure 8. Monthly median grain-size variation at Atlantic

City;
MSL (from Ramsey and Galvin, 1977).
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The net littoral transport rate along Absecon Island is estimated to be
115,000 cubic meters annually in a southwesterly direction as determined from
estimated gross northerly and southerly annual rates of 191,000 and 306,000
cubic meters, respectively (U.S. Army Engineer District, Philadelphia, 1974).
Further evidence for southwest littoral transport is shown by Everts (1975) in
the pattern of deposition that decreased the width of Great Egg Harbor Inlet
(Fig. 1) 30 percent from 1949 to 1974. Everts also concludes that possibly 25
percent of the longshore transport could be accounted for by sand movement on
bars.

Taking into consideration the previously mentioned lack of supply of beach
material from natural sources along with the net 1littoral transport to the
southwest, it is obvious that this imbalance of material leaving and entering
the area results in erosion of the beaches. These circumstances, 1in turn,
would require occasional beach nourishment to sustain the beach. Two such
beach-fill projects were accomplished during the study period, as previously
mentioned, with the fill material having a mean grain size of 0.3 millimeter
(Everts, DeWall, and Czerniak, 1974). A buildup of sand occurred from 1877 to
1939 on the northern end of Absecon Island, which resulted in the Absecon
Lighthouse being so far inland today.

4, Wind, Wave, and Tide Data.

Wind data shown in Figure 9 consist of hourly records obtained before the
profile study period by the National Weather Service (NWS) from an anemometer
atop the now abandoned Absecon Lighthouse (Fig. 4). Analysis of these data
indicates that the predominant wind directions are from the south and west.
The corresponding wind velocity from these directions is generally in the
22,5~ to 45-kilometer-per-hour range (Fig. 9,b). This agrees with the result-
ant wind direction determined from data taken 16 kilometers inland at the
Aviation Facilities Experimental Station from 1968-72 (Fig. 10). Figure 9,b
also shows that most of the high-velocity winds (46.7+ kilometers per hour)
were from the northeast. The resultant wind direction, as shown in Figure 10,
is the magnitude of the vector sum of wind directions, and the average wind-
speed indicated is the sum of the recorded windspeeds divided by the number of
observations.

Winds are from the west-northwest during the winter months of November to
March. From March to July the winds shift to the south with a shift back to
the west from July to September. After an abrupt shift back to due south in
October, the winds return to the west-northwest direction of the winter (Fig.
10).

Data from the Summary of Synoptic and Meteorological Observations (SSMO)
(U.S. Naval Weather Service Command, 1970) show the predominant wind direc-
tions offshore of Atlantic City throughout the year (Fig. 11). Monthly data
indicate that the winter winds of November to March are from the west and
northwest, whereas the spring and summer winds of April to August are from the
south and southwest. These trends are in general agreement with those indi-
cated above for winds measured inland, except that neither September nor
October show directions nearly as predominant as the other months.

The bearing of a line normal to the Atlantic City beach at Steel Piler is
approximately 26° east of south. Waves 1impinging from east of the normal
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Figure 9. Wind data (yearly averages) for Atlantic City (from i
U.S. Army Engineer District, Philadelphia, 1974).
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Figure 1l1. Annual wind distribution by percent frequency and mean speed for
Atlantic City. Data obtained from SSMO (U.S. Naval Weather Serv-
ice Command, 1970) collected during 1949-68 and covering the area
from 38° to 40° N. latitude and 72° W. longitude to the coast.

result in a southwest, or "down-beach drift"; waves from west of the normal
produce a northeast, or "up-beach drift.” Results from visual wave observa-
tions obtained at different times at Atlantic City indicate that waves east of
the normal occur greater than 50 percent of the time (Figs. 12 and 13). An
earlier report by the U.S. Army Engineer District, Philadelphia (1938), also
indicated a predominant down-beach drift occurring about 48 percent of the
time compared to about 24 percent up-beach drift and 28 percent onshore-
offshore drift.

CERC maintained a relay-type wave gage on the end of Steel Pier (5.2
meters mean water depth) from 1962 to 1969, which measured water surface ele-
vations in 6-centimeter increments. These data, analyzed by Thompson (1977),
indicate that during 1964 to 1967 the average significant wave height and
average wave period increased substantially in September (Fig. 1l4). This is
also in general agreement with Figure 4-10 in the Shore Protection Manual
(SPM) (U.S. Army, Corps of Engineers, Coastal Engineering Research Center,
1977). The explanation for this behavior during this particular period is
shown 1in Figures 15 and 16 which give the values by month for each of the
years considered. The peak in values of period and height during September
1964 can be attributed to Hurricanes Dora, Ethel, and Gladys offshore along
the Atlantic coast. Although none of these hurricanes directly hit New
Jersey, they generated large waves which reached the shore. Historically,
there 1is a substantial increase 1in tropical cyclones and hurricanes in
the North Atlantic Ocean during September (Fig. 17); however, only a few
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Figure

Direclion of Wave Approach

12. Wave approach at Steel Pier. Length of arrows indicates the
percentage of wave approach from the various directions as
determined by periodic observations at the end of Steel Pier
during November 1935 to May 1937, and July 1947 to March 1948
(from Beach Erosion Board, 1950).
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Figure 13. Mean wave direction by month for visual observations

obtained from January 1968 to October 1974.
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Figure 15. Means of wave periods for Atlantic City; determined

from 7-minute pen-and-ink records taken six times daily

during 1964, 1965, and 1967 (from Thompson. 1977).
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hurricanes directly impact on Atlantic City (two "direct hits” from 1899-1977
were recorded by the National Weather Service, 1978). Most hurricanes remain
offshore in this area, producing indirect effects such as increased wave
heights. Extratropical storms, particularly northeasters, are second only to
hurricanes in their destructive intensity causing considerable damage to the
beaches and structures along the New Jersey coast. The resultant damage from
these storms is largely due to the high winds, waves, and increased water
levels they generate.

The astronomical tides at Atlantic City are semidiurnal and have been mon-
itored almost continuously since 1912 from a primary tide station located on
Steel Pier. The mean tidal range is 1.25 meters, with the normal tidal range
varying from 0.98 meter for neap tides to 1.52 meters for spring tides. The
highest recorded storm tide at Atlantic City, 2.32 meters above MSL (Table 2),
occurred during a hurricane in September 1944. The March 1962 storm caused
the second highest storm tide, 2.19 meters above MSL (Table 2). Additional
information on extreme high tides and frequency of maximum monthly high tides
is provided in Table 3 and Figure 18, respectively (U.S. Congress, 1964a).

The National Ocean Survey's (NOS) accepted mean tidal heights for this
location, based on the timespan 1948 to 1966, referenced to the ocean MLW
datum, are: mean high water (MHW), 1.25 meters; mean tide level, 0.62 meter;
National Geodetic Vertical Datum (NGVD), 0.50 meter; and MSL, 0.63 meter.
During the period 1912 to 1969, the apparent secular trend for the change in
sea level at Atlantic City was a rise of 0.283 centimeter per year (Hicks,
1972). Approximately 0.1 centimeter per year of this change is due to the
glacial-eustatic rise in sea level, with the remainder attributed to
subsidence.

The seemingly minor, but never-ending changes in sea level (Fig. 19),
spanning years and decades, are masked by the more dramatic changes due to the
meteorological and oceanographic parameters affecting the yearly variability
in sea level. These include variations in wind, currents, water temperature,
salinity, river discharge, and direct atmospheric pressure (Hicks, 1972).

Table 4 provides a summary of physical characteristics relating to
Atlantic City.

III. DATA COLLECTION AND ANALYSIS

l. Establishment of Profile Lines.

Seven profile lines were established along azimuths normal to the shore-
line in 1962 (Fig. 1). The spacing between adjacent profile monuments gener-
ally increased from profile lines 1 to 7 with the smallest distance between
profile lines 1 and 2 at 426 meters, and the greatest distance between profile
lines 6 and 7 at 1.62 kilometers. Some of these monuments were, however,
offset from the actual profile lines. Standard bronze Corps of Engineers'
disks were placed on or near profile lines 1 to 4, and 6 in 1975, and profile
lines 5 and 7 in 1976. Each monument was then referenced horizontally to the
New Jersey Transverse Mercator and vertically to NGVD (sea level datum of
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Table 2. Height of storm tides at
Atlantic City.

d Yr Mo Elevation to MSL i
(m)
1933 Jan. 1.71
1933 Aug. 1.52
1936 Sept. 1.43
’ 1944 Sept. 2.32
1944 Nov. 1.77
1947 Nov. 1.80
1950 Nov. 2.13
: 1953 Oct. 1.86
1 1953 Nov. 1.52
) 1960 Sept. 1.86
1962 Mar. 2.19
1963 Nov. 1.46
1964 Feb. 1.43
1965 Jan. 1.19
1966 Jan. 1.83
1967 Feb. 1.53
1968 Nov. 1.92
1969 Nov. 1.37
1971 Aug. 2.13
1972 Dec. 1.71

Note-—Data for 1933-62 from U.S. Congress
(1964a); data for 1963-72 compiled by subtract-
ing predicted tides from recorded tides (NOS)
to determine highest for the year.

- Table 3. Extreme high tides at Atlantic City (from U.S. Congress, 1964a).

¥ 3-yr Heights above MSL (m)
NN | perfod | 1.01{1.07 {1.13]1.19 J1.25 [1.31 [1.37 [1.43[1.49J1.55] 1.61 [1.77 [1.80 [1.86 [ 2.13 | 2.32
% No. of occurrences
g 1936-38 | 205| 126 | 77| 44| 25 | 15 ? T e = B B i
- 1939-41 | 287 | 194 | 129 73| 34 | 20 | 11 5 3 2|l = -|-]=-1]-
,%h 1942-a6 | 326} 213 ] 143 89 43 | 28 } 16 | 10 8 ) 3 2 1 3 1 1
" 1945-47 | 338 234 | 157 | 99| 61 | 44 | 19 9 6 3 1 1 1L -] -1-
v 1948-50 | 2901 189 | 126 | 82| 46 |37 |21 | 1 5 2 2 1 1 1 1 | - ) r
- 1951-53 | 311] 203 | 130] 88| 52 | 30 | 16 7 4 3 11 1 1| — |-
1956-56 | 344 ) 233 | 1501 98| 55 | 38 | 19 | 13 6 t |-} === |-
_ 1957-59 | 356 | 231 | 140 | 83| S6 | 29 | 14 7 4 2 v -1 -t-1-1]-
& 1960-611 | 409 ] 294 | 213 | 143 | 96 | 66 | 51 | 29 | 18 | 14 | 12 3 3 1 | - | -

Ladjusted by fraction 3/2 to represent s J-yesar period for purposes of comparison.
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1929). All survey work for profile documentation was performed by the U,S.

Army Engineer District, Philadelphia. Profile line documentation is discussed
further in Appendix A.

2. Frequency of Surveys.

The general criteria considered in establishing survey frequencies were
the periods of waximum beach change caused by seasonal effects as well as
weather forecasts 1indicating a high probability of beach erosion due to
storms. Survey frequency was greatest during the fall and winter months with
a particularly large number of surveys taken during the first quarter of 1963,
at the beginning of the project, and in 1968-70 when a series of 10 weekly
surveys was done. Figures 20 and 21 show the number of surveys at Atlantic
City by quarter (3 months) and by month, respectively.

Survey Frequency (No /Qrir}

1962 1963 1964 1965 1966 1967 1968 1969 1970 (971 1972 1973
Ye

Figure 20. Frequency of surveys at Atlantic City.

20
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Figure 21. Total number of beach profile survevs,
by month, at Atlantic City.
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Surveys were initially intended to be conducted every 2 weeks and after
significant storms. However, an examination of the 1initial surveys showed
that the engineering significance generally associated with beach changes in a
2-week period was of limited value. Therefore, the interval between regularly
scheduled surveys was extended to 1 month or even longer during the summer.

3. Fileld Survey Technique.

The general data collection procedure consisted of setting up a surveyor's
level at or near a previously established point of known elevation or "bench
mark,” usually located on the seaward side of the Boardwalk (Figs. 22 and
23). Then, using a tape and Philadelphia rod, readings were taken along each
profile line at approximately every 15 meters or at breaks in slope. Profile
alinement was maintained by sighting on preestablished predominant landmarks
such as telephone poles or buildings along the Boardwalk. Horizontal dis-
tances were recorded to the nearest 0.3 meter and elevations to the nearest
0.03 meter, except when hand leveling was used.

e R TR

Figure 22. Surveying crew setting up for another reading (16 January 1968).

When the Philadelphia rod reached an elevation where it was out of view
through the level, the general procedure was to hand level down to the surf
with the rodman wading out as far as possible. Occasionally, the rod was
“"boosted” (or raised) a known distance to the top of the rodman's boot or belt
to obtain the last point without hand leveling. Turuing points were also
used; however, before 1972 the leveling was not closed back to either the
turning points or to the starting bench mark, so the reliability of the turn-
ing points could not be determined.

The surveying party consisted of a six-man hydrographic surveying crew
from the Philadelphia District, except for a period in 1963 and 1964 when a
private firm was contracted to do the work. The six-man crew either worked as
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Figure 23. Rodman in the surf (16 January 1968).

a single crew or split into two three-man crews to expedite the work. The
crew also collected sand samples at various times at selected profile lines.

In addition to surveys by conventional surveying methods, an experimental
program was conducted to test a method of obtaining profiles by observing sand
levels on pipes located at approximately 15-meter intervals along selected
profile lines (Urban and Galvin, 1969). Profile lines 5 and 7 at Atlantic
City were selected for this program.

To establish the pipe profiles, 6.4-meter-long iron pipes (marked at 0.]15-
meter intervals and usually warked before emplacement) with 3.8-centimeter
(inside) diameters were jetted 4 meters into the sand. A type of reflecting
material or a sign was displayed on the pipes as a safety measure for beach
buggy traffic at night.

Unpaid local observers enlisted by the Philadelphia District made weekly
observations of the sand elevation at each pipe. These observations were
recorded on forms and mailed weekly to CERC. At CERC, the sand elevations
were converted to elevations above MSL and the data were stored in the stan-
dard survey format. These data are available in Urban and Galvin (1969).

4. Accuracy of Field Surveys.

A certain degree of error is inherent in any data collection procedure,
even under the most ideal conditions. Some of the possible errors encountered
throughout these surveys are discussed below.

Random reading errors were minimized by using a rod graduated in tenths of
a foot. Since the only readings requiring a greater precision (to the nearest
hundredth of a foot) were at the bench mark and at turning points, and these
sight lengths were usually less than 76 meters (250 feet), no significant ran-
dom error should occur (Czerniak, 1972).
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Systematic  errors due to condition of the level, rod out of plumb,
temperature of tape, slope of tape, and tape not on line were considered
insignificant and had no great effect on the data collected. Bad turning
points undoubtedly resulted in some error, but since the leveling was not
closed back to the bench mark, there 1s no definite method of determining
specifically when an error might have occurred or to what extent. Another
source of systematic error results from the sag of the tape and wind effects
on taping. The magnitude of this error is assumed to be an average maximum of
-0.1 foot per 200 feet of tape length.

Taking into account these error possibilities and various other errors due
to human and environmental causes, the data were considered “accurate"” if
every point on the profile was within %0.05 foot vertically and x0.5 foot
horizontally of the actual values. The data were also considered "dependable”
if sufficient checks on the survey data were performed to ensure that no per-
sonal errors affected the data. Based on these criteria, it was concluded
that the data obtained were of acceptable accuracy and dependability.

5. Data Reduction and Quality Control.

Until 1968, survey data were recorded in field notebooks, reduced and
hand-plotted by the surveyors, and then forwarded to CERC. These plots were
later digitized and placed in a punchcard format. After 1968, the survey data
were still recorded in fieldbooks, but the data were then transferred to
optical scanning forms before being sent to CERC. At CERC the data were
logged and scanned with an optical mark page reader (OMPR) to produce punch-
cards. The cards were then read into a computer where the data were processed
using an editing program which plotted profile points. From these plots,
apparent errors were identified and returned to the surveyors for correction
or comment. A final edit check was made and the data were stored in a
magnetic-tape format when all detectable errors were satisfactorily corrected.

A quality control study by Czerniak (1973) indicated a 25 percent proba-
bility that there would be an error of +0.1 foot in the recorded elevation of
a surveyed point due to rounding by the survey party in the field. Because of
the improbability of this rounding error occurring numerous times on the same
profile, this error, if present, should have no adverse affect on any data
analysis.

Figure 24 diagrams the basic steps taken throughout the BEP program from
the initial observation in the field to the final computer output.

Appendix B provides a tabulation, by profile, of all the survey data
collected during the study.

6. Data Analysise.

Two primary parameters calculated from the profile data are (a) the change
in MSL shoreline (AS) and (b) the change in unit storage volume (AV). The
first parameter, AS, 1is the horizontal change, between surveys, of the posi-
tion of MSL at a profile line. If the beach at MSL prograded during the time
between surveys, a positive number would result for AS; a negative value
would result if the beach receded. The second parameter, AV, 1is the change
in volume above MSL between two surveys for a unit width parallel to the
shoreline at a profile line. 1f accretion occurs between surveys, AV will
have a positive value, and if eroslon occurs, AV will be negative.

30

P N

ek o




m Log Dota > Digitize
Before |1968
START | _observation 1968 Inspect
d
4
\\\ : ,,
N | Vs
N | 7/
N 1 4
\ 1 e
N\
N : il
\\ g ,
Quolity Con'rol Scan
on Rejects &~ —————— (OMPR)
N
AN
N
N\
~
N
~
\\
Printed ~ Andlysis Computer |
END | ond Plotted Programs Edit
Output

Figure 24. BEP data proces-sing.

The values for AS and AV are limited in two significant ways (see
Figs. 25 and 26). The lower limiting elevation of the surveys for computa-
tional purposes is MSL and therefore the values do not provide any indication
of changes below MSL. The volume computations are also based on a landward
boundary, common to most of the surveys, for each profile line. As a result
of these two limiting factors, there generally exists a landward region of
change as well as the probably more substantial below-MSL region of change
which are not included in the computed volume.

Londword Boundory

Survey A

[
: il
Is “""B’L“ Iy s, _w/mst

—

Figure 25. Change in MSL shoreline at profile line, AS.

IV. RESULTS

l. Short-Term Changes.

a. Changes During Storms. Storms contribute substantially to short-
term beach profile changes by their very nature of short duration and high
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Figure 26. Change in unit storage volume at profile line, AV. .

intensity. Seventeen storms, predominantly northeasters, were selected for
analysis based on the following criteria (see Table 5):

(1) Existence of prestorm surveys no more than 4 weeks before
the storm and poststorm surveys no more than 1 week after the storm;

(2) data indicating wave heights of 1.22 meters or greater dur-
ing the storm (this value was arbitrarily chosen due to the 0.85-
meter value for mean wave height determined by Thompson and Harris,
1972); and

(3) no other known significant weather events occurring between
surveys.

Visual observations indicate that the predominant breaking wave directions
during storms are from the east and southeast. Wave breaker types most com-
monly observed were either plunging or spilling (Urban and Galvin, 1969).
Analysis of the selected storms for which actual tide data were available
demonstrated an average maximum storm-generated surge at high water of 0.57
meter.

An effect which must be considered is the timelag between the storm and
the poststorm survey which varies from O to 6 days. The greater the lag, the
more probable that the beach has already begun recovering, thereby not indi-

R cating the total storm change (Birkemeier, 1979). (See App. C for plots of

> prestorm and poststorm Surveys.)

- Figure 27 depicts the mean and standard deviation of unit volume changes

?" above MSL, by profile, for the selected storms. Due to the relatively few

- storms analyzed, this informatiea -provides only a possible trend of unit

“ volume changes at each profile line. Profile lines 2, 5, 6, and 7 underwent

i the greatest average unit volume loss of 6 cubic meters per meter or greater

d ? during these storms. This 1is partly explained by the fact that the general .

v direction of longshore transport during storms is from northeast to southwest
{ in this area. Consequently, profile lines 2 and 5 are in littorally depleted
.. locations as a result of updrift groins and other manmade obstructions to lit- .
. toral drift (see Fig. 3). However, profile lines 6 and 7 are on relatively
- unobstructed beach, so their changes 1in unit volume are presumably due to
) onshore-offshore sand movement, or possibly movement downshore into the unsur-
veyed part of Absecon Island.

The wide deviation at profile line 1 is undoubtedly a direct consequence
of 1ts location immediately downdrift of the Absecon Inlet jetty. Profile
line 4, on the other hand, indicates a zero average unit volume change in
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Figure 27. Mean and standard deviation of unit volume changes
by profile for 17 selected storms at Atlantic City.

addition to having the smallest deviation of all profiles. Profile line 4,
therefore, appears to maintain a reasonably stable unit volume throughout
storms. This apparent anomaly may possibly be related to the number and type
of structures near the profile; il.e., Steel Pier and Steeplechase Pler updrift
of the profile, as well as two groins located on either side of Steel Pier
(Table 1). In addition, another groin located just downdrift of the profile
causes a “boxed-in” effect which could possibly contain a bulk of the littoral
material.

Figure 28 illustrates the mean unit volume changes and standard deviations
by contour above MSL for all profile lines during the selected storms. The
greatest average unit volume loss occurs between the +0.5- and +l.0-meter con-
tours. The figure also shows that the greatest deviations from the mean occur
between the 0.0- and +2.0-meter contours. This is to be expected because wave
action is concentrated in the foreshore region and thereby lends to greater
variations in volumes of material moved. Also, it is possible that the maxi-
mum average unit volume loss occurs between the +0.5- and +1.0-wmeter contours
because the average maximum surge above high water, which allows waves to con-
centrate, during those storms is 0.57 meter. Alternately, the variation in
volume change generally decreases with increasing elevation above +2.0 meters
because this part of the profile remains relatively stable, except in severe
storms, due to its 1increased distance from the scouring effects of wave
action. This higher part of the beach not only remains relatively stable, but
it accretes an average of 0.2]1 cubic meter per meter per storm between the
3.0- and 3.5-meter contours.

Since losses from the lower contours clearly exceed gains along the upper

contours, sand 1is moving either offshore or alongshore. The most intense
storms resulted in -20 cubic meters per meter volume changes above MSL, which
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Figure 28. Mean and standard deviation of unit volume changes by contour
for 17 selected storms at Atlantic City profile lines.

is -100,000 cubic meters over the 5-kilometer study area compared to the gross
annual longshore transport rate of about 500,000 cubic meters (for the eantire
littoral zone); this short-term beach erosion indicates that most of the sedi-
ment transport during storms is offshore.

In Figure 29 the unit volume changes at each profile, as determined from
prestorm and poststorm survey data, are compared to the changes in MSL shore-
line position (0.0 contour) for the same storm data. In this way, volume
changes resulting in accretion and erosion are compared to shoreline changes
resulting in progression (advancement) and recession (retreat). Figure 30,
which depicts trends in volume change versus shoreline change for selected
storms, shows considerable differences between these two values, indicating,
at least during storms, that volume accretion 1s not necessarily accompanied
by MSL shoreline progression nor is volume erosion always accompanied by MSL
shoreline recession. These data demonstrate the need for caution when eval-
uating short-term beach changes from aerial photos.

b. Beach-Fill Changes. Two major beach-fill projects at Atlantic City
during the BEP study (in 1963 and 1970) used a combination of stockpiling and
direct placement. Stockpiling entails periodically placing beach material at
a concentrated updrift location in the depleted area, and allowing natural
processes to move the fill downdrift to nourish the beach. Direct placement
involves placing the fill along the entire area to be nourished.

As mentioned previously, the 1963 fill project consisted of 428,000 cubic
meters of fill placed between Oriental and Virginia Avenues to replenish the
greatly eroded beach resulting from the March 1962 storm. Figures 31 and 32
indicate the 1963 and 1970 beach-fill limits and the beach profiles before and
after both fills. Figure 33 shows the unit volume change from 1963 to 1972
for each profile line. These data indicate that the 1963 fill remained for
approximately 4 years on profile line 3 and provided nourishment to profile
lines 4 to 7 at later times as a result of natural processes, as indicated by
the dashline tracing volume increases along the profile lines. However, those
same natural processes caused a continued erosion problem that required the

35

et L e AR - R IVl I il SR N




{
Unit Vol. Changes {mm) Chonge in Dist. (m}to MSL Contour »
30 30
20 |- 20
10 10
) e p— 13 Jon. 1964 0 13 Jon. 1964 !
-10 -10
-20
-30
.40 |
-50
-60 [ 20 ;
» 10 - 10 1
» o} ﬁ 23 Sept. 1964 ¢ 23 Sept. 1964
.. -10 -10
-20 [ _w 20 $ |
-y L 3
£ : i
- [ §
g -50 =
t ot | 2
]S 2 e
S 10} 10 - 3z
§ 0 i- . 16 Sept 1967 0| sem— 16 Sept. 1964 § h
S -0k | ’ -10 | L~ 3
v ®
S 20} —4_ 20 |- 2
Z -3 30 L — s
3 ol U 10 &
. 0~ 254001968 ¢ |- ‘_ET_"T-— 254001968 &
. a0 b , I l aol
- -20 - 10 - '
0 8 Feb. 1968 ol -=._ﬁ___}= 8 Fed. 1968
) -10 - d D | l -0 -
- -20 - 20 '
- 10 10 |-
- ok % 25Fet 1968 ¢ |- 25 Feb. 1968
-0 b -10
NE -20 |
. -30 L
RS 20 -
'* 10 10 |-
S 0 C* | Mor. 1968 o I Mor. 1968 4
'-"y -10 -10 |- x
o .20 -20 , ;
.. 1234567 _ 1234567
" Profite Line _
- Figure 29. Comparison of unit volume changes and MSL shoreline
position changes by profile for 17 selected storms.
y
I
49
o 36




10 -
o -
a0k
20 -

0r
00
.20 -
30 L
10 B
=
1o L
10
ok
-10 -
30
20 |
10
ok
0 F
20 F
-30
-40
5o L
20 B
10 b
0
-10
30
20
10
0
10
60
50
40
30
20
10
0
0
20
-30

Unit Volume Changes Above MSL {m¥m)

T

3 =g

T

LI

Unit Vol. Changes (m7/m)

10
13 Mor. 1968 0
-10
-20

10
224001969 ¢

-10

10
10Feb.1969 ¢

-10
10

18Feb 1969 ¢ |

.10

20

10
2Mor 1969 ¢

-10

10
7 Mor 1969 0

10
-20

10
Il Dec 1969 0

-10

20

10
17 Dec 1970 )

-10

Figure 29.

2 34567

Comparison of unit volume changes and MSL shoreline position

Profile Line

Change in Dist. (m) 1o MSL Conlour

LA

I

r T LI

LRl L

13 Moar. 1968

22 Jon. 1969

10 Feb 1969

18 Feb 1969

2 Mor 1969

7 Mor. 1969

11 Dec 1969

17 Dec. 1970

123 4567

changes by profile for 17 selected storms.--Continued

37

., g rgner NGINAR. 8

LA 2o o JENCE UL

Change in Shoreline Posihion (m) uetween Surveys

e

e~

o g,



Accretion-Recession

- 10
-30 25 -20 -5 .10 .5
|

- 80 ;
— 70 ]
PROFILE
— 60 ! A—aA
2 B—8
- 50 3 0—0
4 r——
- 40 5 o——o l
6 ¥—x
7 0——8
— 30
L 20 Accretion- Progression ‘

Chonge in MSL Shoreline Position {m)

Erosion-Recession

Unil Volume Change By Profile { m3/m)
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Figure 31. Limits of 1963 and 1970 beach fills at Atlantic
City (Everts, DeWall, and Czerniak, 1974).
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placement in 1970 of an additional 635,000 cubic meters of beach material
between Oriental and Illinois Avenues (see Figs. 31 and 32). The fill mate-
rial in each case was similar to the natural beach material, with a mean grain
size of (0.3 millimeter. Again in 1970, profile line 3 indicated a trend to
maintain much of the fill for an extended time period (Fig. 33). Although
surveys were not conducted after 1973, it can be assumed that some of the fill
migrated down the beach to the other profile lines as did some of the 1963
fill. Some information supporting this assumption is shown by comparing the
photos in Figures 34 and 35 (taken in November 1970) with the photos in
Figures 36, 37, and 38 (taken in March 1979 at profile line 2). Note the
considerable aasount of beach after the beach fill in 1970, compared to the
practically nonexistent beach in 1979. Also, note the wide beach in Figure 39
(taken at profile line 6 in March 1979) compared to the lack of beach in Fig-
ures 36 and 37.

Figure 34. View ot scarp just north of profile line 2
(24 November 1970).

Figure 35. View landward from waterline at profile line 2.
Building at left, behind Boardwalk, 1is convalescent
home shown in Figure 38 (24 November 1970).
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Figure 36. View of groin at Vermont Avenue from under the Boardwalk
at Rhode Island Avenue (profile line 2) (9 March 1979).

Figure 37.

View of groin south of Rhode Island Avenue from under

the Boardwalk at profile line 2 (9 March 1979).
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Figure 38.
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Figure 39.
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View of erosion-scour at the base of the convalescent home
on the south side of Rhode Island Avenue (8 March 1979).

Looking shoreward from waterline at California Avenue
(profile line 6) on 9 March 1979. Note width of beach
compared to that at profile line 2 in Figures 23 and 34.
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Additional short-term changes that primarily affect the upper sections of
the profiles result from the periodic removal of sand from under the Boardwalk
(see Figs. 40, 41, and 42) for use as fill elsewhere on the beach (see Fig.
43). Although this procedure has been observed, it is not well documented in
terms of frequency or quantities of material transferred. The project during
the winter and spring of 1979 was done by the City and called for the removal
of 36,600 cubic meters of sand from under the Boardwalk near profile line 7
(Richmond to Raleigh Avenues) (M. Ingram, City Engineer, personal communica-
tion, March 1979). This material was then placed on the foreshore midway
between profile lines 4 and 5. Because of the relatively fine size of this
well-sorted sand (0.18 millimeter compared with 0.27 millimeter reported by
Ramsey and Galvin, 1977, for average foreshore sand size in March), the mate-
rial would probably be easily eroded from the beach face.

Figure 40. Borrow site under Boardwalk at Richmond Avenue on 9 March 1979.
Note amount of sand removed by comparison to sand still evident
behind and under Boardwalk (compare also to Fig. 39).

Figure 41. Trucks waiting to be filled with sand near
Raleigh Avenue (9 March 1979).
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Figure 42. Front loader filling truck with sand excavated from
under the Boardwalk near Raleigh Avenue (9 March 1979).

Figure 43. Site of beach fill near St. James and New York Avenues
(9 March 1979).
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2. Long-Term Changes.

Long-term changes include the cyclic seasonal changes (U.S. Army, Corps of
Engineers, Coastal Engineering Research Center, 1977) along with longer range
trends which may or may not be cyclic in nature. Changes in the MSL shoreline
position during 1962-73 are shown in Figure 44. The 1963 and 1970 beach fills
are evident on profile lines 1, 2, and 3 with subsequent progradation on the
downdrift profiles, which was also shown in the unit volume changes (Fig.
33). Figure 45 depicts the average unit volume and MSL shoreline position by
morith for each of the profile lines. The mean of the monthly averages for
each profile is indicated by the “zero” unit volume, whereas the "zero"” MSL
shoreline position is the shoreline position during the first survey. Figure
45 shows that seasonal changes do occur at Atlantic City, with the least vol-
ume of sand on the beach from January to March and the greatest volume of sand
generally from June to August. This large quantity of sand also appears pre-
dominantly on profile lines 1, 2, and 3 with profile lines 5, 6, and 7 showing
a loss of sand during June and July. These extremely large volumes at profile
lines 1, 2, and 3 predominantly reflect the beach fill of 1963 1in which ‘the
bulk of the fill material was placed along these profile lines as shown in
Figure 32. These values may also be misleading since only four surveys were
conducted in June and two in July throughout the ll-year study period, with
each of the profile lines surveyed twice during June, July, and August of 1963
after the 1963 beach fill. June and July were the least surveyed months
during the study period (Fig. 21). In addition, all profile lines were sur-
veyed in August 1970 after the 1970 beach fill, thereby adding a bias to the
six surveys conducted in August throughout the study. Therefore, the infor-
mation for these months is less representative of average summer conditions.

To evalute the entire Atlantic City locality as a whole, A4S and AV
were averaged by year in the alongshore direction. The averaged alongshore
change in MSL shoreline, AS, is computed by summing the alongshore distance-
weighted yearly average values of AS at each profile line and dividing by
the total length of the study area. Similarly, the averaged alongshore change
in storage volume, AV, 1is computed using the alongshore distance-weighted
values of AV (Czerniak, 1974).

A comparison of the mean yearly changes in storage volume and MSL shore-
line (Fig. 46) shows that the long-term trends are influenced wmore by the
magnitude of the accretion-erosion and progression-recession occurring in
these years than by the number of net accretionary or erosional years. This
is clearly indicated by the high dependency on the two artificial beach fills
in 1963 and 1970 for the shape of the cumulative yearly change in storage
volume, AV (Fig. 46). In conjunction with this, yearly changes in the MSL
shoreline and storage volume vary considerably and appear to suggest no clear
pattern.

Figure 47 shows the changes in unit volume and shoreline position for the
years between the beach nourishment projects in 1963 and 1970. The slope of a
least square fit line drawn through the points on the plot of cumulative aver-
age yearly change in storage volume for the seven profile lines (Fig. 47)
provides a single number which best describes the rate of "natural” change in
the above MSL storage volume during this period. The line only provides a
general description of the trend in the data due to the wide yearly variation
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(Fig. 33). Under these conditions, Figure 47 indicates that Atlantic City has
{ ’ remained stable at 0.00 cubic meter per meter per year change above MSL during
the period from 1963 to 1969.

.

€.~

- Applying the same procedure to the change in MSL shoreline over the same
4 period, the rate of change in the MSL shoreline indicates a progressior. of
t J 0.73 meter per year. However, this line likewise represents only a general

trend and only roughly approximates the actual rates of change in MSL shore-

-

~
-

line for the locality.




Further information on the MSL shoreline changes and the above MSL unit
volume changes through time by profile line is provided in Appendixes D and E,
which are large-scale figures by profile of Figures 44 and 33, respectively.

V. DISCUSSION

1. Profile Changes.

In a study by the Beach Erosion Board (1950), various shoreline positions
from 1841 to 1947 were compared to determine a trend in shoreline advance and
retreat along the beaches at Atlantic City. It was found that considerable
shoreline retreat occurred at the inlet entrance from 1841 to 1936. After
1936 the inlet shoreline remained reasonably stable due to the installation of
protective structures such as bulkheads and groins. The greatest natural
change at the inlet entrance from 1936 to 1947 was a progressive lowering of
the beach.

The ocean shoreline beginning 300 meters northeast of Garden Pier and
extending 1.2 kilometers southwest to Ceantral Pier receded between 1936 and
1947 with a greatly accelerating rate after 1939 (Fig. 48). After the place-
ment of a beach fill in 1948, from July 1948 to August 1960, the shoreline
between the Oriental Avenue jetty and New Hampshire Avenue experienced pro-
gression ranging from a maximum of about 52 meters at the jetty to about 6
meters at New Hampshire Avenue. During this same period the shoreline between
New Hampshire Avenue and Steel Pier receded, with few exceptions, from a maxi-
mun of about 40 meters between Vermont and Rhode Island Avenues to a maximun
of 3 meters in the region east of Steel Pier. The recession between Vermont
and Rhode Island Avenues duplicated the shoreline position of 1936 (Fig. 48).

Surveys in July and October 1948, February and May 1949, January 1950,
December 1958, August 1959 and 1960, and March 1962 provide detailed profile
data for the area between the Oriental Avenue jetty and Steel Pier (U.S.
Congress, 1964b). There are no indications, from the previous data, of any
definite quantitative treands in volumetric changes along this reach extending
from the Boardwalk to approximately 1.8 meters below MLW. Likewise, for the
ll-year BEP study, there appears to be no clearly defined trend in volumetric
changes throughout the seven selected profiles. The two most significant
events are the 1963 and 1970 beach fills and the natural transport of that
material downdrift, as shown in Figure 33.

Figure 49 depicts four sets of profiles of the beach and offshore regions
from January 1936 to February 1948 (before the 1948 beach fill). These pro-
files indicate that relative stability increases with distance southwest from
the Oriental Avenue jetty and Absecon Inlet.

Profile envelopes for each profile line throughout the study period (App.
F) depict the entire range of maximum and minimum elevations surveyed at given
distances along the profile line and do not appear to indicate any clear trend
to greater stability from profile line 1 to profile line 7.
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Figure 49. Profile changes along Atlantic City, 1936-48 (Beach Erosion Board,
1950) .

2. Seasonal Changes and Wave Climate.

Figure 50 combines mean wmonthly wave height and period information
obtained from Atlantic City and the Toms River Coast Guard Station (Fig. 1)
for comparison. Of these sources, the gage data are considered more reliable
although the visual observations provide important nearshore wave direction
information. The gage data (Thompson and Harrid’, 1972) were obtained from 7-
minute pen-and-ink records taken six times daily from a 7.62-meter relay-type
gage located on the seaward end of Steel Pier. The visual observations (made
by local volunteers) include estimations of nearshore wave period, height,
direction, and breaker type. The Cooperative Surf Observation Program (COSOP)
data were also obtained visually by cooperating personnel from U.S. Coast
Guard Stations at Atlantic City and Toms River. As shown in Figure 50, there
is considerable variation between these sources of wave data.
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Figure 50. Mean monthly gage and visual data for wave
heights and periods for Atlantic City.

The visual observation data indicate that the breaker approach is
predominantly from within a sector of 5° to the left of shore-normal to an
observer on the beach.

3. Coastal Engineecring Implications.

The data in this study largely indicate the far-reaching influence of the
two beach fills of 1963 and 1970. Judging from the volumetric and MSL shore-
line changes through time, shown in Figures 33 and 44, respectively, the beach
fills accomplished their purpose of rebuilding the beach, not only where the
fill was directly placed, but also downdrift, as the result of natural lit-
toral processes. The severe erosional condition at profile line 2, however,
bears closer examination to determine the specific causes as well as possible
solutions to this critical problem.

Among the greatest difficulties in determining how and where the sand is
transported are the incomplete surveying of the entire Absecon Island and the
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relatively shallow surveying out to only 2 feet below MSL. Therefore, the
amount of sand transported offshore or alongshore to the southwest cannot be
determined. To better understand the complex and dynamic sediment movement in
this area, and thereby arrive at a functional solution, the entire island
should be studied as a complete system from Absecon Inlet to Great Egg Harbor
Inlet. This would enable a mwmore reliable description of the processes
involved along this coastline. More information should also be obtained
relating to the processes of the inlets at both ends of the island to enhance
the understanding of the impact these inlets have on Absecon Island.

Prestorm and poststorm surveys played an important role in understanding
some of the storm-related processses taking place along this coast. Addi-
tional surveys of this type would significantly increase the awareness of just
how much sand is moved and where during storms, which would then enable the
area to plan accordingly before the storm season. Again, this points out the
need to survey farther offshore to locate where some of the sand is being
transported.

The implications of the beach-fill project in March 1979 indicate the need
for careful planning of the time, location, and grain size of the fill mate-
rial when undertaking such a project. The grain size of the fill material
taken from under the Boardwalk for this project was much smaller than the
median grain size of the beach material in the vicinity of the nourishment
project. This factor, in conjunction with the time of year (March being a
highly susceptible time for storm waves), resulted in most of the fill being
washed away almost immediately on placement, according to a bulldozer operator
on the site. This beach-fill project, then, appeared to be much less success-
ful than the two fills conducted in 1963 and 1970.

VI. SUMMARY

Each of the seven profile lines at Atlantic City, spaced from a minimum of
467 meters to a maximum of .62 kilometers apart, was surveyed a minimum of
118 times, generally from the seaward edge of the Boardwalk to wading depth.
Frequency of surveys ranged from weekly to quarterly (Figs. 20 and 2!). Dur-
ing the study there were 17 reasonably well-documented storms with prestorm
and poststorm surveys (Table 5).

The study area extends 5 kilometers southwest from the Absecon Inlet jetty
and is comprised of 0.27-millimeter median grain-size quartz sand. The fore-
shore slope ranges from 0.039 to 0.066 with an average of 0.047 over the seven
profile lines. The berm width, measured trom the Boardwalk, extends between 5
meters at profile line 2 and 180 meters at profile line 1 with an overall
average of 80 meters. The average berm elevation above MSL is 2.2 meters with
a range beween l.3 and 3.0 meters.

Winds are generally out of the southwest quadrant with wean speeds ranging
from 20 to 45 kilometers per hour (Figs. 9, 10, and 11). The mean significant
wave height is 0.8] meter with a mean wave period of 8.18 seconds consisting
predominantly of plunging waves. The area also has a mean tidal range of 1.2
meters.

Among the largest natural changes mneasured between surveys at a single
profile line were a volume loss of 51.39 cubic meters per meter during the
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storm of 2 March 1969 at profile line 5 and a shoreline recession of 30.18
meters during the 25 February 1968 storm at profile line 7. Storm changes
(Fig. 30) indicate no clear correlation between shoreline recession and
erosion, as might be expected. For example, during the 2 March 1969 storm,
the average shoreline accreted 6.99 meters, whereas the average above MSL unit
volume eroded 11.01 cubic meters per meter. However, profile line 2 shows the
most critical erosion, as shown in Figures 36, 37, and 38.

Major beach-fill projects were conmpleted in 1963 and 1970, introducing
approximately 428,000 and 635,000 cubic meters of fill material, respectively,
to the northern end of the study area (see Fig. 31). These fills were reason-
ably successful in nourishing the beacn, as shown in Figure 33.

Seasonal changes are indicated with a maximum volume of sand above MSL
from May through October (Fig. 45). The net volume change above MSL along the
beach, disregarding the 1970 beach fill, is near zero. Although the beach, as
a whole, experienced a near zero net change during the period 1963-69, there
was a shift of beach storage volume from the 1963 fill site on the northern
end of the study area toward the southwest, along the beach (Fig. 33). This
shift of beach volume was expected with time and resulted in an effective
beach-fill project.

In conclusion, this study was extremely valuable for the quantitative
determination of some of the shore processes taking place at Atlantic City as
well as to indicate how such studies may be accomplished more effectively and
efficiently in the future.
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APPENDIX A
PROFILE LINE DOCUMENTATION

The station description forms in this appendix provide a summary of all
data needed to recover or reestablish a survey point.

The horizontal and vertical control was first established when Atlantic
City was surveyed for the Storm Warning Program, the forerunner of the Beach
Evaluation Program. Most of the bronze disks were placed on the profile lines
in 1975; a few were placed in 1976. All survey work was done by the U.S. Army
Engineer District, Philadelphia. The given elevations are referenced to sea
level datum.

The data on these forms are subject to change due to the reestablishment
of survey points, or the updating of culture shown. CERC should be contacted
for any updating of these data.
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OUNTAY TYPE OF MARK SYAYIO:
U.S.A. Standard Bronze Disk BE-A Sta. 0+00 Profile line 1
LOCALITY STAMPING ON MARNK AGENCY ICAST IN MARKS) ELEVATION FT)
Atlantic City, NJ BE-A 0+00 Corps of Engrs. 7.20 Hax
CATITUDE LONGITUDE DATUM DATUM
39921's57,72" 74924'36,57" S.L.D. 1929
(NORT % ING ) }OAX X DEIEX (FT) (EASTING){ EORDHIN (FT) |GRID AND ZONE ESTABLISHED BY (AGENCY)
194 120 x%x [ 2 072 524 ¥ NJ Trans Merc, Corps of Engineers
(NORTHINGHEASTING) (FT) (EASTING)H{NORTHING) {FT) GRID AND IONE DATE ORODER
) ™ 19 Nov 75
TO OBTAIN GRID AZIMUTH, ADD ¢ " TO TME GEODETIC AZIMUTH
TO OBTAIN GRID AZ. {ADDHSUB.} ° o " 1O THE GEODETIC AZiMUTH]
Mioesoemicionior | ssccammore | E00STNCE | Srm s
° v r [} B P

The station is located in Atlentic City, NJ at the east end of Oriental
Avenue, and the north end of the west jetty of Absecon Inlet; 52.04 feet north
of PK (elevation 7.58') nail in the lower end of diagonal brace under the NE
corner of Coast Guard Lookout Tower; 11.69 feet east of NE corner of light stand
on east side of boardwalk; 10.0 feet east of east side of boardwalk; 9.97 feet
east of a PK nail in vertical side of the east stringer of boardwalk on centerline
of Oriental Avenue extended; 3.0 feet north of centerline of stome groin, and 1.0
feet south of centerline Oriental Avenue extended.

The station is marked by a standard disk grouted into the top of stome groin.

NJ Grid Azimuth of Line BE-A 321°-30°'

Oriental Ave. /

/ ]

Lookout Towihr

“qq3 jeju] vodesqy

High
Rise |

Apts. Line BE-A!

SKETYCH '

DA .72 1950 155555 e i il DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION

T OCT 84 ARE OBSOLETE. For use of this torm, see TR 5-237; the prepenent

egency is U.S.Centinental Army Comn-nd
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OUNTRY TYPE OF MARK STATION

U. S. A, Standard Bronze Disk | BE-B Sta, O0+10 Profile line 2
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) ELEVATION T

Atlantic City, NJ BE-B 0+10 Corps of Engrs, 8.03 X%
LA?I'I’OUDE LONGITUDE DATUM DATUM

39 21'44,56" 74 24'46.26" S.L.D. 1929

{NORTHING NORSX MECX
192 786

(FT) | (EASTINGHNBKIGANE)
| ¢ 2 071 767

(FT) |GRIO AND ZONE
xoux| NJ Trans Merc.

ESTABLISHED BY (AGENCY)
Corps of Engineers

INORTHINGILEASTING] (FT1 | \EASTINGHINORTRING) ¥ 1)|GRID AND ZONE DATE ORDER
) (™) 19 Nov 75

TO OBTAIN GRID AZIMUTH, ADD ° TO THE GEODETIC AZ'MUTH
TO OBTAIN GRID AZ. {ADDI(SUB.) ° 7 TO THE GEODETIC AZIMUTH

AZIMUTH OR DIRECTION T

GEOOD. DISTANCE GRIO DISTANCE

]
oBJECT ‘Gﬂ:a%LfEES'D' BACK AZIMUT (METERS)  (FEET) | (METERS)  (FEET)
o ’ . ° ’ -

The station is located in Atlantic City, NJ on the west sidewalk of Rhode
130.40 feet north of a square cut in the top of concrete reinforce-
ment on south side of boardwalk of Rhode Island Avenue (elevation 12.43'); 53.86
feet east of inner corner of Beachview convelescent home building; 48.5 feet north
of a timber bulkhead at the ocean end of avenue; 39,97 feet NE of outer corner of
Beachview convelescent home building; 10.00 feet south of top of fire hydrant and
1.5 feet west of the west curb of Rhode Island Avenue,
Station is marked by a standard disk grouted flush with sidewalk.

Island Avenue;

NJ Grid Azimuth of Line BE-B

332°-18'

v €

£ ¢ ¢

& > 3

2 ® "g

E| £ |8«

(= w ol e

-; o @

/

4 £\ BE-8(Q+10)

A |

1

¢ |

d Timber

A ' Bikhd.
SN N NN N AN AN AN

N

[]
i
Boprdwol '\\Line BE-B

A4

SKETCH

) ) -
Beath
)

N

DA

FORM
10CY 84

1959

REPLACES DA FORMS 1088
AND 1080, | FEB 87, WHICH
ARE OBSOLETE,

DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION

For use of this torm, see TM 5-237; the propenent
egency ts U.S.Continental Army Commoand.
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FEGURTRY TYPE OF MARK STATION P
rofile line 3
U, S. A, Standard Bronze Disk |p. - o..- (-)2400 20" west
LOCALITY STAMPING ON MARK AGENCY (CAST.IN MARKS) ELEVATION
Atlantic City, NJ BE-C -2400 20'W orps of'%ngxneers 7.85 4;;
LATITUDE LONGITUDE DATUM DATUM
39921'36.91" 74925104, 15" s.L.D, 1929
(NOR THING IPBREX INGE (FT) (EASTING I RBNXRY) (FT) |GRID ANO ZONE ESTABLISHED BY (AGENCY)
192 008 x| 2 070 364 xwx|! NJ Trans Merc. Corps of Engineers
INORTHING)EASTING) FT) | {EASTINGIINORTHING) (FY)|GRID AND ZONE OATE ORDER
() () 19 Nov 75
TO OBTAIN GRID AZIMUTH, ADD ° 7 70 THE GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADDI(SUB ) * ” 7 YO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION T T
GEOQD. DISTANCE GRID DISTANCE
OBJECT (GEOQDE TICHGRID BACK AZIMUTH
lgncnzrm)l) . A _‘_' (ME TERS) (FEET) | (METERS)  (FEET)
a ’ ] Q ’ L4

The station is located in Atlantic City, NJ on the west side of Delaware
Avenue inan area due for redevelopment; 45.23 feet north of south west corner of
sewer main cover; 32,25 feet north of a fire hydrant; 4,92 feet west of a PK nail
in the seam of west curb of Delaware Avenue.

Station is marked by a standard disk grouted flush into sidewalk, and is 20'
west of profile line.

NJ Grid Azimuth of Line BE-C 333°-26'

I Oro0e
. |
4 |
g '
- % o Fi'" Hydragt g
£ § I e <
2 I 3¢ | 3
e §< | 8
a «
b E (!
8 [&]!
(3 ' DSew}r Moin Covrr .
| Boordwalk _r
{ N
Beoch

. Py
Line BE-C™ Timber
lsxncn : Groin

FORM REPLACES DA s OuMs 1990 DESCRIPTION OR RECOVERY OF HORIZONT A
DA vocry N‘ 959 ::2 :,.::6‘:",(‘.. $1. wen For use of this term, see TM 5-237; the "°|;.S.C":TR°L STATION
epency Is U.S.Continentel Army ¢ d
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s VAT TR CEY T

39021'27,78"

74°25'20. 50"

[CQUNTAY TYPE OF MARK STATION
U. S, A, Standard Bronze Disk BE - D Sta. 0+00 Profile line 4
LOCALITY STAMPING ON MARK AGENCY {CAST IN MARKS) ELEVATION (FT)
Atlantic City, NJ BE-D 0400 Corps of Engrs. 10,71 M
LATITUDE LONGITUDE DATUM OATUM

S.L.D, 1929

(NORTHINGIERREXING )

IFT) [{EASTINGEINDRXKIGX

(FY) |GRIO AND ZONE

ESTABLISHED BY (AGENCY}

191 081 wx |2 069 082 x¥¥| NJ Trans merc, Corps of Engineers
INORTHINGHEASTING) (FT) {EASTING)INORTHING) (FT)|GRIO AND IONE DATE ORDER
(M) (M) 19 Nov 75
TO QBTAIN GRID AZIMUTH, ADD S TO THE GEQDETIC AZIMUTM
TO QBTAN GRID AZ. (ADDIISUB.) T TO THE GEOOET!C_AZIMUTH

OBJECT

AZIMUTH OR DIRECTION
(GEODE TICHGRID}

GEOQOD. DISTANCE

GRID DISTANCE T

BACK AZIMUTH (ME TERS)

(FEET) {METERS} {FEET)

_MAGNETIC)
o '

pedestrian ramp.

o
NJ Grid Azimuth of Line BE-D 332 -01°

Station is located in Atlantic City, NJ at the beach (south) end of North
Carolina Avenue, under the boardwalk; 87.88 feet south east of the SE corner of
Chalfont Building, 72.29 feet south west of SW corner of Resorts International;
29.52 feet southwest of the top center bolt of fire hydrant.

Station is marked by a standard disk grouted flush into the top step of a

@
>
L- 4
o
£
©°
13
o
(3]
£ o
a [ €
H 1<} o| Resorts
Cholfron t S z @| Interna-
tional
i f
|
Boardwalk : \ N
OFire Hydrong
A~ Steps
L=
BE-p 0400
SKETCH "\l ine BE-D

FORM NMEPLACES DA FORMS 1088
DA 1959 AND 1960, t FEB 87 WHICH
t OCY 84 ARE OPSOLETE,

DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION

For use of this form, see TM 5.237; the prepenent
spppenis U.S.Continontel Army Commend.
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FEOUNTRY TYPE OF MARK STATION
U. S, A, Standard Bronze Disk BE-E (-)2+75 20' west Profile line 5
LOCALITY . STAMPING ON MARK AGENCY (CAST IN MARKS) ELEVATION £ T
Atlantic City, NJ BE-E -2+75 20'W Corps of Engrs. 6.56 AW
LATITUOE LO(N’GI?UDE DATUM DATUM
39921122, 90" 74°25'52,27" S.L.D. 1929
{NORTMING IEREX MIGK (FT) (EASTING)(MBRXEKINE} {FT) GRIO AND IONE ESTABLISHNED BY (AGENCY)
190 580 xmyx|2 066 588 x| NJ Trans Merc Corps of Engineers
(NORTHING)(EASTING) (FT) | (EASTING)INORTRING) (FT)|GRID AND ZONE OATE URUER
(M) (") 24 Aug 76
TO OBTAIN GRID AZIMUTH, ADD ¢ " YO TME GEODETIC AZIMUTH
TO OBTAIN GRID AZ. (ADDIHSVE } s " w TO THE GEODETIC A_Zl:‘gm
R 10N
letrncai | oscxomore | e omrce T e eerace
° " P o h ”

Station is located in Atlantic City, NJ on the west side of Indiana Avenue,
south of the Claridge Hotel, 49,60 feet west of tre SE corner of sewer cover on the
east side of Indiana Avenue; 18,79 feet north west of the NW corner of A.C.D.S.
cover, just west of the centerline of street, and 12,85 feet north east of top
center of pillar on NE side of steps leading to lawn.

Station*is marked by a standard disk grouted flush iato sidewalk, and is 20'
west of profile line.

NJ Grid Azimuth of Line BE-E 332°-3¢'

@i |

BOARDWALK

]
]
i
]
lm,c,, y SLine BE-E

Cloridge
~H=] o
SH3| <
[ 3
o o
“Hal §
7| g
_2_ ~ ] Porking
Oseower cover
1
Pillar |
o ACDS cover

FORM HEBLACES DA PORMS 1930 DESCRIPTION OR RECOVERY OF HORIZONTAL CONTROL STATION
DA yoCT ll‘ 959 ::2 é.::bg'('rt(.‘ 7. whicH For use of this form, see TM 5-237; the proponent
ogency 16"Y.5.Continental Army Command.
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EOUNTRV TYPE OF MARK STATION

U. S. A, Standard Bronze Disk | BE-F Sta, (-) 0+75 Profile line 6
LOCALITY STAMPING ON MARK AGENCY [CAST IN MARKS) ELEVATION Ty
Atlantic City, NJ BE-F -0+75 Corps of Engrs, 5.20 P
CATITUDE LONGITUDE DATUM DATUM
39921'08.93" 74°26'34.43" S.L.D. 1929
{NORTHING (R RSINKG} (FT) | (EASTING IRORRARICY (FT) |GRID AND ZONE ESTABLISHED BY (AGENCY)
189 159 xax | 2 063 280 wed NJ Trans Merc, Corps of Engineers
(NORTHINGI(EASTING) (FT) | (EASTINGHNGRTHING} (FT)|GRIC AND ZONE DATE ORGER
T (M) 19 Nov 75

TO OBTAIN GRID AZIMUTH, ADD ° ; i TO THE GEODETIC AZ/MUTH
TO OBTAIN GRID AZ. (ADDNSUB } o 7 TO TME GEODETIC AZIMUTH

osJECT "'«:‘Zgéff.ct’:.ﬁifg.“’" BACK AZIMUTH GEOD. DISTANCE GRID DISTANCE

MAGNETIC) A (METERS)  (FEET) | (METERS)  (FEET)

Station is located in Atlantic City, NJ under the boardwalk at the ocean, or
south end of California Avenue, 49.38 feet south of the SE corner of sewer cover,
just west of centerline of California Avenue, 12,0 feet SW of NE ¢orner of east
wall for ramp, 8.08 SE of the NW corner of west wall and 1.3 feet east of W. wall.

Station is marked by a standard disk grouted flush with surface of a

pedestrain ramp.

NJ Grid Azimuth of Line BE-F  332°-55'

-
- ¢
Sewer o
Cover ‘e
1 3
o
>
]
a
a © €
5 ‘g Resturant
v
Novelties a
L EE-FODTH
- A
. by i
t N
Boardwalk 1! ,
i iA'
Line BE-&_J ‘
,0rig. Sta.0+00
l SKETCM [
'O.- REFPLACES OA FORMS 1939 DESCR'PT'ON OR REC v
DA . ;21959 Gl iz 12,08 SECOYERT 9F NOBZONTAL CONTROL STATION
egoncy lo U.S.Continental Army C d
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(ThvA T,

™

‘e

L IRV PRI W

39920'45.28"

[COUNTRY TYPE OF MARK STATION, Profile line 7
U. S. A, Standard Bronze Disk | BE-G Sta. (-) 0+75 25.5' East
LOCALITY STAMPING ON MARK AGENCY (CAST IN MARKS) ELEVATYTION T
Atlantic City, NJ BE-C -0+75 25.5'E Corps of Engrs, 11.64 o
LATITLOE LONGITUDE OATUM DATUM

74927'34,82" S.L.D. 1929

INORTNING) EXXMNE)
186 754

(FT) | (EASTING RNORTNORGA

amx | 2 058 542

(FT)|GRIO AND ZONE

xxd NJ Trans Merc

ESTABLISMED BY (AGENCY)
Corps of Engineers

(NORTHINGHEASTING) (FT1 | {EASTINGINGRTHING] (FT)]GRID ANG ZIONE OATE ORDER
(M) (M) 27 Aug 76
TO OBTAIN GRID AZIMUTH, ADD o TO THE GEOODETIC AZ'MUTHK
TO OBTAIN GRID AZ. LADD)SUB.) TO THE GEODETIC AZIMUTH
AZIMUTH OR DIRECTION
GEOD. DISTANCE GRID DISTANCE
OBJECT {GEODE TICHGRID) BACK AZIMUTH .
IMAGNETIC) (ME TERS) (FEET) | (METERS)  (FEE
) , » (] ’ Py

3 o
5 < .
D (=]
T -§. =
x ® g
$ o <
Riviero 20 Concrete
Apts woll
[
—_— °
Her | 9%
1
—_— ] .
—— &
vo ! i
=€ ! Ref.B.M.
$e | \
: N

NJ Grid Azimuth of Line BE-G 328°-14'

The station is located in Atlantic City, NJ on the east side of south (ocean)
end of Raleigh Avenue; 52.59' south of north end of concrete wall; 84,31 feet
southeast of fire hydrant; 38.20 feet north of reference B.M. which is a square cut
in the southwest corner of concrete wall (elevation 11,52); and 11.0 feet east of

east curb of Raleigh Avenue,
Station is marked by a standard disk grouted flush #n concrete wall on east

side of Raleigh Avenue, and is 25,5' east of profile line.

Boardwolk

I
Beacht ;\Line BE-G

'
SKETCH N

DA .i%%.1959

AEPLACES DA PORMS 19%0

DESCRIPTION OR RECOVERY OF HORIZONT AL CONTROL STATION

AND 1060, 1y rgn 87, WHiICH

ARE OBIOLETYE.

LI g

Fot use of this lorm, see TM 5-237; the preponent
egency is U.S.Continentel Army Command.
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APPENDIX B

PROFILE LINE SURVEY DATA

The survey data for the Atlantic City beach study are tabulated by profile
line number and survey date (in the form YRMODA). Distances are in feet from
the profile line bench mark; elevations are in feet above MSL.

65




doa.

[ 3}
12€080 Jiv

00t
[}
t2toge Aiva

184
i
*194
1
*{de
‘009
111
*0%s
‘stg
*otn
“ady
*ton
‘g4t
134 ] *eeg

Sovgds Seng
(12 1 0 P9

€1 AANE
A0E0€9 ivo

e

0%le

‘-

i)

[ ]

[34 1

(34

(34 1

~.

]

[ 34

[ 31

't *o0p

(341 *ost

»eg ‘ovt

s°s ‘0N

"' *4l

' 1

' ‘c

e - a Sasg
[ 11 ] 008t dmiy
L] $ ANug

sti0te 1 00109 Aive

0vdl  awld
') AANS
422080 3,90

-
ovli
»

aANS
214188 3.vq

tz2ofe iivo

eutile aive

f1e0g0

vl
e
101180

uva

1
409
‘gne
Sotw
11
Sodn
‘20
*ody
LN 4Y
*lue
22
LTS}
‘o2
‘od
9

*o

oaas
Inls
ANNE
v

[ )
Su20fe a1V

§°0e
[ A4 ]
e

L°€ ° *go¢
tee M T
(34 4 ‘e
[ ¢ ‘122
[} et
(M} ‘o0
L ]

o081

' YY1}

se0lge guvo

66

:
b

TNt

S O e RN T SRR B YW Sy

PO

»



ooes
Inls
Anug
qTg00Q 3 v0

600069 Biveo ga00ty a1v0

it el e e 1 1A A Sl o At A AL L i i D AVl 5 Sl 58 ™ o el e e e A

gtie  ga0

-

COrCHSFNTNAWOPON—amew

411099 vy 1S21€9 2ivo

Secssss Gees
F LYY ovlt Il
AAdS vl [Y.11)
400089 2iv0 QL0008 2190 14089 ivQ

elvige

‘el0
4l
*igs
R0
104
‘140
‘100
*s4h
‘188
T 1Y
‘ose
‘uom
‘usk
‘our
*0e¢
M1 4
11
*v0l
‘ue
‘wil
‘-—
L]

Inls
AAnS

Vot awll
(3] Ayt

67

BRI

P

&

%

ik AP

;2 SRR YT Y

119060 1,740 f3%0€9 31v0

Sas & oo g

B R X v @t




‘tee
11}
I
1Y}
‘sui
11
*woe¢
‘nss
‘0%
‘rer
‘gon
‘est
‘20¢
11
202
‘1el
1ot
*1%
M T

osns
nli
AnuS
o2tuse 2.va

[ 3% LI Y
0°2e
1%
3 M1
[ 94 1 ‘500
i i
LA ] ‘2048
1% i1
[} ‘0w
‘'t i1}
3 s10¢
1°g *ie2
i'g *102
(3} ‘s
(3] ‘001
s ‘08
[N} ‘e
wii
AANS

€02TwY divy

i
€50

stie
Uo. ..O.
O. o.’F
(X (2111
o's 500
£°s °ges
[ 53 508
[ 38 2%
(34 9 e20n
(3¢ 119
~.— *20¢
[3g) 2%
(24 Y ‘102
1Y L2T)
g’y 001
1 *0s
..- .n~
200800 gaas
YT 13 ™ 1Y
" AANE

s2i1099 3wy

st 217}
1ML *ute
‘-. ..9.
P& 417}
[} %04
ho. (1 1)
(349 ‘200
t'e 131y
L3X] 208
40 24
0°d *200
o'l LR
o' *io0b
) 11
't *102
r'ed gl
2% ‘10l
PS4 ) *ue
1°s ‘a2
et X]
aecsbe wans
0ol Wwla
011 AANE

1Ev0R9 3ivy

0g218e

*ovt

LT Y )
il
ANEl
FrL L

csadae ccasw
0021  als

of AANS
480090 W0

[TI13 1)

68

SOUOOs Sass
002t  dall

149 (YY)
euUneRe 3(v0




*540 [ O
‘os0 0tde ‘oge 1°2e
‘000 1'ge ptis g0y 1°2e
*ohd | 3 L [ 3 084 (A4 ]
‘00l [ ML 00 904 (34}
1) [ 34 1°2 080 et
‘069 (3 e *009 e
*000 'y '8 113 f°2
7117 8] (243 008 "2
*008 o2 2 *ogy "
‘oge o2 % *100 o'¢
11 2 (%] 113 [4F ]
‘ost ' o2 ¢ 00§ g2
‘o0t 3 0 * 162 £°2
‘osl [ (33 *yo wee
1] (3¢ 3 (3] 11 "2
1 »e (38 'Y "2
‘o0t ' (34 °0e M
‘06 e'? ven (1] 1°'s
14 [N ¢ 1'% (X} 1%
e - (T L1 Y YY) eassend oses
i Ml [ 17 3 B T 1Y Inld (11 1 B P3Y
AANS AANS ve ANNE ANYS % AMNS

v 224000 V0 £i5009 2,vq 405089 3,v0 12¢08¢ 3,190 si2vee 3;:vo

i'gs  °00e 9%ie ‘000

tose 1. ‘oge 0%le  vugy "epe  %oge o
*90e *008 < ‘ove ") 0w °2=  *e00 o
*18g 132 1ng 0L e 1Y)
‘o0l s ‘ouy *lut [ ] I
059 311] 1oy Yy (1Y) (L1 (IT1)
‘ove 000 "y ‘ove syov v ‘goe
1Y 0% et ‘oS ‘08 st 113
008 '006 ey Yovs sony o't *fos
i 11 o8y "t *one suee gt X ¢ 1)
8 *oon *gor 0y ‘ous sgne nee ‘que
11 04 g2 *O0ng ['11Y (3 et
J0ut s008  f'r  ‘ous I B
. *oq? 0e? (34 ] ‘082 ‘use » *ra?
‘ol ‘902 e ‘ove '90¢ o 102
*os! T 3¢ “tet vkl e°g *1st
T *001) [ 34 *out LT X} €°¢ LM
) ‘ay N ‘os 413 0w ‘0%
B 14 (374 0% *e¢ g2 (M) °ge¢
u T L) sses cecses =
X 1] (17 1 3 Y IS i il il 'ooRt  auld
3 AANS Y1) (13 AAYS AANS 18 AAug YY1 . YY1l
200048 Y, V0 s2100¢ 3.iv0 §11000 Jdivo ghetLe vy 10040 3iv0 0040 3,v¢ CuSua9 ive
1
. . ] - - . . HRZ - -
- . LI P n..‘?v‘ ‘s b o M e et s




e

R

3
| 3
[4
A
E
1) I CIRTY Y *one -
‘ote e L LI YT ‘000 .
*otd 18 ] . ‘o8¢ )
‘004 | S ) 1°? ovi [}
‘o8¢ (3 (341 11} ‘0ne
‘o0 L5 " 009 *ove
‘o8s e 134 ] (7119 c0s¢
113 (341 [} 008 *o0¢
11 0°g [ 3 oKy *Ohv
‘oow 134 ] o°d *o0w Yous
‘ot et 1°g 119 *ong
*o08 *o0f8 L 38 ] 1) *uoy ‘ovs ]
‘082 *06e "y e "er Your
ML 002 [ 34 o't 008 ‘ove ;
11 voel $°2 e 7Y Yost ;
‘g0t ‘o0l 42 §°e 004 covs
‘os *08 §°2 134 13 Yog
‘el ‘el (3L (9 52 *5e
‘o °0 [ 3 % ' Yo ¢
L X1 1] saad Seeass wosd ose® cs0Ges Seoss osse®d sand
nli | CTY) 0081 Wit il vodl 4wli vORY  gwid
AANS YY1} ol AASS AAND % YY1 €4 YY1}
021108 1,v0 €e0le9 3iv0 £2000% v 4¢S009 dive 012008 vy 21Euee 21vq 022008 31v0
o
™~

‘000 |
1T 0°ge
Youy e
040 90 ukd M
*0%9 @*° 004 &
°000 ¢ s0%9 y
‘asg ¢t so00
‘o0s s *uey
‘ose (A8 1 LT 1
‘ovy a't 11} ¥
Yost (343 *voe
*oug 1°g (113 !
S0w2 e LI TIY
‘ovy e *usd -
Sout Lte *vod
*ovt v'e 1Y)
*on u's “uai 2
s« v'e ‘s
‘o 'y ‘%2
P,
oot  awly Il
(1) 1YY 1] aanl
o21009 Jivo 02219 Uy sitige 3%
r




‘000 0% 000
‘ot v oty
‘oue ML ITT]
Youd e LYY
°o004 ce 004
140 'l *ogy
‘o0 *"’s suov
Song e LE'] 1Y
‘oue ' ‘408

1Y} e ‘uge
‘ounm %4 ] ‘uon
a3 ‘osg v's (1Y
) Youg ["REY g0k
°e M1Y3 v's ‘use
*e fove 1% 0l
] 1Y v'e Ny
¢ *out v'd *yol
"N Yon I ug
‘e *ei % ‘52
enee aces -
I [T T3 1% Y

LYY ]] ve AANS
av0 118008 vy

Y]
[TTY{T Y}

(]
WwiiNn stotod eiguoy

71

[ ]
.~!
9°%e 0y *000 *le
K1 3¢ LT YT Yose .
‘e00 ¢ [ 3 084 ‘000 .
) *esd *otd N 004 %oni 1
* ‘004 " ‘904 e 113 *ouy "R
‘50 "y ‘oge 4t (31} ‘one "
[} ‘000 o' *00e %4 tg0e *ove e
) *ogs o '0es (9 1113 ‘06 F3L
’ ‘008 s *90% (14} 200§ M I'T3 et
[} 11} 1°s 11} [ 4Y gy M2} 't
(] ‘oor 33 oo et (X1 1] T Y
% I % 208¢ L] *08% foeg s
N *ouf (349 *yot 0t *00% *ovg °
2 1Y o't 1Y s IPTY Yose 'K
. ‘002 Ve °902 e *008 *ove 'y
" *oet ¢ 13 v'e L1 ‘ont i
"t ‘ool 2 ‘901 ¢ *001 ayg ’%
) 13 I3 4 1) 't ‘0¢ *0y M
[ 213 (34} ‘.2 1% (1%} ‘5¢ 3]
? *o "4 9 % *0 *o 4
Soedas oaee Soaned® seed aveees geed
oogt  awli 008t Wil 0031 Ili [X'T SR 9 7Y
ie YY1] AANg (1] AANS [{] AANS

L]
2004 iva 112004 3ivQ 002004 div0 081004 iv0 121004 aivo vitood vy




g

0retdi

Ll
| D1 99
(YY1}
009884 Aiva

120084 2100

10084 21v4

LM} 14

Seanes ssed
ool  ImlL

[ AR Y Y]]
olvoldd 2ivo

0021 Iy
201 AANS
Wild v

32111}

‘060
‘o0
MY
‘004
10
‘000
M 113
N3
‘0%
‘00w
‘0%t
*oo0¢
133
X113
‘o8t
‘o0t
13
.'~

LT Y T
(1.1 X 3 '] 9

[T A YYT)
ivote N

080
eds
‘o84
o0
11
000
048
008
11
sooe
o8t
‘008
*08d
‘o002
susl
*0013
*0¢

414

enes
| L3 Y
AANS
3v0

‘0%
00
o84
*o0i

°000
0ss
‘o008
11}
11
*ogf
*90¢
*oed
174
*0¢)
‘901
°08

52

[T7 2008 T3 Y
008  Aaxs
118014 Bave

[T T —

000
08¢
L
069
Tove
06t
‘0ug
*0ny
‘ove
;orn
Youg
1Y
*008
Sogt
*o0t
‘on

*se

anli

[ A )
oce
s

(1)
00ty

4va

]
oupl
L 1))

oltodd

*a0e
*usy
Soo0w
173
004
‘oge
*y09
11
*voy
11
*oon
‘ush
MT1Y
08¢
*90e
1)
*y01
08

.'~

wdee
nls
Anel
€110 vy

M 1)
(11
*o8d
°908
1)
114
*8u0
1%
*ous
‘one
T ]
*0s¢
4171
4134
soul
*0s!
*00t
06
sg2

sens
wli
YY1
v

€le on&.
ﬁ.. 00’0
[ 34 17 ]
(34 ] 113
(% 4 \.IT}
134
‘soue
1%}
°00¢
‘ase
‘ove
*onf
souf
*onld
002
‘ol
‘ovt
1Y

‘W

‘o

vogtl Swii
ve

i0
210

4
»

72

jee T

£

G

NED

S T2t PR

. Sgregcr v MNP N TR o T Py

AT

-



EL

‘s83
‘902
‘ont
M1
‘901
‘ai

1)

aaes
il
Anug
nuve

sned
b
AANS 9

nuva 911089

il [113)
TY Y] ) otl

LI

v

‘060
K10
‘g0
*oss
004
11}
‘909
1313
‘00%
‘aie
11
Sgor
‘o8¢
So0g
1%
‘902
11
T}
‘o¢

‘8

sees
mls
AANS
v

[ 21111}

Seeg
mly
AAug
dve

LT T
wly
ANNG
diva

*o%0
008
*0¢4
004
11
009
13
908
‘oge
')
08t
*o0¢
‘ued
°003
13}
‘00t
11
1)
eoteess Ssee
ove i
LAY Y]]
o1L084 nivy

seasece
oot
€
601130

[ A4 L
L 4L
..

4%

(M |
*g
.
(A8 ]
(M}
1°¢
1°¢
o*g
o°'g
o°g
0'g
$°¢
13 1

LTI YY

M TT)
‘o84
004
Yose
‘Ove
‘ong
X T'13
‘o
*ous
fone
I
fonl
LT
"ont
Sovi
.o.

‘e¢

LI LT ]
mli
Y YT]
diva

[T7 ]
2 Aang
10i12¢ 34v¢

Q0%
Suge
‘yom
*ush
008
*osd
‘yoe
()
LYY
‘us
-'~
eseels sqee
001 14

[ 21N YY1}
$01064 vy

230439 aivQ

e

1”1t

s

[ 24 3

"”s

s

(34

(2 4

$°c 1Y ¢

(34 SIS 1] |

*g *osd

[ 24 4 *ovd

[ 34 cagt

e'e ‘ovl!

(84 1 ‘0

(48] ‘g

POBGee 2066
00€t  Jull
[ YY1

218 Blvy

73




toag
mly

12 AANg
neioge 2ivo

600089 2,v0 [200€9 2.1v0

801

[ 2]

n.

(24

e

[ 347

(54 1%e  *e4C

"y 1% *sfs

"y 34 *o0¢

4% 133 *042

[ 30 [ 343 002

9y "y ‘o4l

[ 2 ] 4% 13

133 34 14

9 " *00)

1% [ sl

"y ' ‘90

LY ry ] oesw Sepas® sess osshes Sasag
(111} mli [I'T 138 1 7Y 008! awly
(1} AANS [ YY1 ] (4 YY1}

0ote duivo

2000690 Jiv0 1ag0€e aive S1£059 vy

o100
1] b-
(119
028
*10€
el
el
331
903
gl
sl
LY {1}
*001
1)

Sevadd goas
[17 1 3 I'H Y

LTI YY 1)
2140480 3,va

K11
‘008
'%4)
(111}
901
13

SeoeSd goen
(121008 T

2l anus
423059 35v0

-'.
Yede
000
's4s
S1sg
Yot
%oug
Y

oo e
nli
_AASS
Spoute duiva

voRt awly
1 AAng
122080 2Ly

iteoge

2'le
[ 3]
.I
[ 3}
£
1%

seed
nls
AADS
uw

11}
il
18
‘ol
90}
s 1]

ease
nti
Anud
nuvd

4 1YY
n.menou»-e

74

- g s

YT

« rn—n - AY T

gl e

i
5




vt - - - B - - E"Eii -

A4

cont ¢

» o4

"log .n»-

a1y 1)

‘28 LIYL 4

Y] ‘eed

Tt 94!

‘Il ‘onl

(I XTI T A YYY ] Sen00s casd 00P08s ones
008t  awly LI L I ) Y 00t yuil
19 ANNS AAUS [ SO Y Y]]
020080 ogtose Le0PY diva v 00099 34vq

9’ Y1
e ‘s
v’ ‘g2t
* sgo0f
il reee
‘g0 ‘et
i itd (112
‘102 °30¢2
411 v Y
ynt v L1 1)
Som) v LT
(11 . ‘g0l
°30 ¢ ‘g0
‘et » *ue
‘e [ L]
‘ige v t1ge
s20te v ‘1ol
Y] o0 oged e cess [ IX I T T ErYYY] Ceseed oo
ool wly nld nly [ I'F AT TL O (17 130 TS #Y
{1 AANG AANE AAS vl AANS 14 Y]]
315009 3,v0 213009 3iv0 411099 3,vg HYIIL I o1 1189 2.vg 020169 jivo 00VIEe vy
' L4 . b . ~
.“ . L2 Ry .nu 2 1 N

L

g

S e PRI T o

75



053009 ALV

‘g2t
*eo0f
‘eu?
X 1%4
‘ged
‘o0l
*qut
vogt
‘ol

L 19
AnyS

Ll
a4l
1714
‘902
7Y
‘o8l
‘it

sssn

Inli
FYY 1

20509% Uy

‘odg
‘o0t
*okl
‘002
‘il
ML
‘ovi

enes
Wl
AN
nv

90k
842
*oe2
‘W2
00
1))
‘ot

seoss
nli
AANS
nuv

3°3e
2.
[ 38
£
£°f
o't

Inlid
AANS

404048 3ivQ

(¢
sl
4o
2tie
1%
.o
1)
1'2
e

M T
*isf
11y
00t
tosd
11
*oo02
Ry
Suni

omes
| L3 Y
ANNE
uvo

11
s90¢
‘eel
114
211]
S T3]
1]

ones
Ml
AANS
Huw

slevie 3

°088
‘el
*ovg
1Y)
‘ond
K11
*oup
MY
*tyl
Yot
‘orl

sses
Tdwld
AASS
als

119
Syog
*sid
1Y
‘s2d
*00¢&
ML
‘esl
Sugs
‘uel

oase
Inti
AAng
390

‘elt
10
osd
22
*00¢
1l
14
soni

Inlé
1YY.1]

610040 Yvu

76



1]
*gog
*043
Y082
*522
‘908
gl
*081
"o

oacd
ull
AAUS
3ivQ

e
V2000 3,v0

‘ost
g0t
okt
‘gt
‘002
Sgat
*o8d
‘ont

LYYt}
i
YY1
2190

‘300
Sost
*o0t
‘os?
002
N
‘ol
11

LYY 1]
dnild
AhyS
w

212009 iv0

[J
11g004

AANS
Wvo

[ T T Y]
Inls
AANS
nuve

‘o0v
‘osg
*o0¢
1T
*902
°sdl
11
A 11}

esese
11
ANNS
uve

4°8e ‘o0t
L *ose
it ‘002
1% ¢¢'~
[ 3 ‘on
*nep
Il
LYY ]

202004 iV

4°%e et
gl I3
2 ‘082
§e ‘o0p
[ 343 ‘ont
et "on
Sended OGsae
[1T 100 T1 7Y

(Y3 Ahug
486000 3190

o100

sogt
*o08
a1
‘902
st
*0%1
*onl

Ml
AANS

L 2Y {11

titvee

Yose
‘008
M1
Yoot

F 1 9%
AANS
ivg

‘ouw
Yot
N1
‘oo
*e2
Yos?
YL
‘ovd
K1Y
M)
‘onl

L r 2] ]
il
IYY 1]
alva

cost
Yoo€
Yosd
*002
eqt
‘onl
11

Sess
awll
AAnS
44v0

e
1%
'3
et

L1 TYYY
ovel

20
elioont

1°fe
§'2e
°le
‘e
'-
Ve
v“n
&'
[543

orztee

$
113
174
X114
1)
LT 2

sses
k P} §Y
FYY]]
9w

143
‘o8
*s4
‘g
LY 23
008
Yy
‘vsl
tupi

oe0d
Ml
AAGS
3iva

oozt
€%
W 2000

[ 1/
sitiee

1%
‘o0
1)
‘ont

ocase
il
YY)
divae

LT L]
nll
Yyl
Java

ave

717




‘sl *0nt s%is o0
11} 0°ie ‘o0g 0% ‘ol
‘902 0’e *onld s ‘002
*oil () ®oue %% ‘o0l
‘ost [ 3] *ost 2y 11
*onl *tow) (349 ‘ont % T
L] ® eosa® S0eDesd gaee ooebes cees OS0e0d sese
ETI A soll  mly LTI 1] 0088 amil 0081 uls
YY1 [ 1YY LIy YT AAES 901 AANS

w0t divo ele0dd vy 41€08s dive 22¢034 3490 y 41vQ viiods vy

WYY ¢

o8 NI ‘o8¢ *s4t

‘o0¢ 1Y °ovf *eef sopt

‘082 ‘our ‘osp *ugt 00t

e'le  %90f 1] e M 1Y} ‘ove LI'TTY ‘apld

to1 *os2 '902 o't 1% It 291 *08e 0ol

400 ‘so! 4ot ‘002 ‘191 *o02 T

1% 13 £°s 1Y) *ost 11 ‘op!

40 ‘on} 9°s ‘ot ‘ol ‘oml (44 2 ‘opl

[ TTTT T AN TYL] Sseessd Geea LY Y] LAY I T AN TYY ] SNOSSs sasd
(11 10 T} Y [11 100 I it [ 17 JO T 1Y (11 A T 1) [
tol  aags 101 AANg ANNS T Lo  aast ~

i4v0 CHiaid 3ivg 0iZi0g §iv@

910084 2190 609084 34va qivoitd 2iva

11}

1] 10

00§ §°3e

*ogd o.“

.ee& ‘.

‘vl 2t

‘ont ‘onl [}

ssee LI T 1Y osee o008
Iuls iy ! I oot
AANS AANS AANe LI | AAES 'Y

ue
118004 2,4 sufues

0 (13
002104 v 003104 2iv0 610104 vy 29004 A1ve 018004 3.v0




1]
[ 1814

ecead
nli
AAug
v

084 vl

nli
ANNS
4v0

‘522
‘902
1]
*ost
Senl
ooed
i
AANG

$000€L4 AivQ

ooat  awly
$
01089 Jiva

A1V Anws
S250€4 Alvo

[T7}]
1
letde

elsony

‘o0l
641
13
‘ont

[ ] -
Wwld
ANNS
Siva

LTI YT}
0021t
L4
sulide

*o0ul
K1Y
Sott
*ont
LI Y]
dnly
ANuS
9100€s 3iv0

101120

[ 13117

Inld
AANS

uw gv2idy v




mld
AANS

2000€9 3iv0

‘108

‘oot

‘el

‘ost
‘et

L Y L]
il
ANyS
iva

*1sg
X111
1l
114
*0p2
Tt
Soel
*o0l
'Ss

F O )
At

1Y
‘ale
‘ule
*sit
268
*0fs
‘642
174
*v02
11
001
(1}
‘0

seas
Jali
YY1}
nw

13
‘et
S108
114
*y0d
*iel
11
‘qpi

]
*5d
‘us
seed

Ints
Aang

§18000 v

sogt
sout
°0e

sl
sull
ANNS
nuve

80




‘o0l

‘tef
‘e
e *pof
[ 3 ‘202
1% 102
[ 32} ‘1ol
130 ‘el
0% 1]
LY TENY }
Sashse &
oogt awli
(13 (YY1}

0p108e aiva

LA AL X L L ..

-

asseed geae
[(T'T 1 38 1% Y

"« ANYS
1EW0Re 3ivg

piIIEe v

sssbes

4
0woite

g0
*g00
Kils
*e0y
‘iee
e
-NQN
181
001}
‘o8

O—l

soss
Iali
Y11
3w

485000

211
‘9l
*300
3l
L'14Y
'gos
.n‘.
o 2¢
-°~
..F.
2164
sq2i
.OF
e
"2

LYY L]
Iwlid
ArdS
sUllge 3 v0

osonad
(1))
31

L1
sZavte

o8t
*rot
{1
o'b~
*isd
ol
LY 131
217}
.9'
—‘.

inlid
AADS

s
T
°t4l
*qet
*1ot
-.'

[ -
anli
Ak
[T}

81




L4
[1R1 13

oglose

dulld
AANS
€0o119¢ j.1v0

9"
(22114

‘308
il
‘200
*28¢
‘08
* 82
*o02
18t
90t

ooew
nld
AAuE
L INL]

LI 9%
AANS
nw

il
0%
‘Ser
*40y
1)
08
*ued
‘102
11
*g01
‘ue
*0
LYY 1)
Il

ANUS
e20000 3,v0

(X YTY)

02180 4y

(Y211




"
stotee

nve

AANS
212069 2iv0

(17 LI T
[ 18 L] ‘000
34 ‘o5t
1oy 908
L1 | ‘548
(4] 134
s ‘002
"y ‘el
[ ‘eil
(1 ‘o0t
o'e 13
L1 1} ]
osuaNd saand
oept il
(L} AANS

4100189 3iva

§02009

[ 44
121090

00
Sute
‘o000
1Y
Suoy
194
*oug
o081
*ull
0
vol
*us
M )

.
s
AANS
34v0

agse
| LR Y
AANS
tivg

LT Y 7Y
nly
YY)
iivo

- e ro—————

9 ie
gee
4 °00¢
o't ‘og?
[ 4 902
40 ‘20l
1t eel
3 2004
oty *ug
(&1} L]
assnsd gess
0081 3ntld
(1)

498999 yvo

voel

*008
Yoor
*1iag
‘oot
‘o8l
Yoor
it
teni
M3
Yous
‘o

.—l

ssen
il
(LY ]
3iv0

‘elv
Sgen
13
Syof
sl
*102
sust
X121
$4€
(LT
1
L

Inld
1Y.X.1]

VR308Y 3, v0

va., ¢

008
*ng
*0

[ ]

19
ad
sitige o

s’le il
f'e 114
n. oefn
[ *out
tep ‘16l
[ 34 ‘e
[ 3] ‘ould
e 412}
e ‘ot
% topt
e 1Y
[ A1 ‘o
L1211 1]

[1]]]

i

V2009 Givu

83




11
‘ot
*00¢
087
‘902
it
‘o6
*s2i
*001
1)
9

LT XY ]
Inli
AANE
g

coss
inli
AANN
Yivg

*o0¢
1l

smly
ANDg

1c.ve® 41v0

Y A

9ie

|te

M *00e

(349 1YY

(34 ‘o0t

e Son2

°*. ‘ove

'y *ont

1 3] ‘ovt

0% "oy
‘e 0y

".e_ ‘0

ovdl 008V awiy
[ 1] " Alat
90e08¢ 821004 4iv0
0'ge ‘080
§°de o°te ‘000
0tle te  Topt
-a
[ 28]
st
i'h
'
v'e
o'y
Sl BN
oucaee gass
0083  wnils
vi YY1

018069 9, vy 2igude 3ivo

11
*uln
*vsh
.0
tun¢
syoe
A
0014
.N.

‘on

v

inli
YY1
vy

- -

o

N b B v iRy

84




*908 ‘ose LYY ]
‘o9 ogy Yove MY ‘ese
0%y won Yosg LY ‘o0
£ ‘o0 113 171 . LET1Y L1114
8t 114 *p0€ 1%} (A vk *out
[ 34 ‘out *083 i 3%4 o'y i 5e ‘osd
o' ‘ose 212 1T v’y ‘ere ys?
s ‘opp Wil foug v'e Yool (Y1
e 114 *008 0%y Y] LT LY ‘oud
”, *00p *ugl [ T3a1 Ve end *ont
4°4 ‘ont 214} 1% M) [} 0t
0'e *out suat 0% Yay o°% oul
i ‘0% sos "y ‘0w [ 3] 1Y
oot ‘o 0 §*01 ‘0 stel *9
sses Seovées Sers egag sumBDOS gomas sogota sses Ssassy csws (XTI T AN Y YY)
Ml 0021 Inl, il 0021 Wiy ongl  axly voldl  awlil
AANS ({2} AANg 103 Lang 001  anrat [ TRV Y 1]
3ivo 81014 Wiv 40%014 210004 BuvO Itgulg asv gitoly diva
000
119 Al
s008 «
ok
[ ] e (Y]]
[ I 4131
[ ] [ 3] 113 [ 3 O 11}
. %] °00§ (4 CHELY 11
[] [ ) *08d [ 3% L] ‘opr
[} 1% ond 9%te  cout
] e 222 ats *ost
[} 1998 *voi [ ‘uve
Q e ]2 €1 ‘ond
[} e 1Y) i ‘ove
§ (33 ('Y v's "0t
] €% LI A .ty sout
0% ‘ye 0% ‘fe
o'y 08 [30Y (X198
ol v "ol ‘o
ases Sessss ssse | sesese meee ssesse svee evasss sese
Ity (12 L P11 oot Inla 0081  sls 0021 4wl
AANS L] (YY1} AANE (1] AANE o YY]

(13
2.v0 008304 3iv0 9041104 uv0 $10104 9 2voud vy Vigu04 3ivo




[ 3 .
'.- QOF
’O. ’ob
vy ‘e
vy CA']

[ A B} ol oot
sssabe LI T YT ] . LY T Y]
(114 I Y 4% ove Inli [ T1 ]} .. voot
Wil  AAe AANS (1N it
[T12'1¢3 W280€4 3ivg 91404t 4uluty

[ A £ . sg¢e
[ A ] toue
».- ot
‘e oS
{°e L 19 4
2%y *ovl
0% *onl
3] b *foul
L 3] 1Y
00 00 M ]

LI YT 2T Samsve sssese sssd

ity Wl eoRt ve b oot Pwil

AANS AAng Aang Wil Anre At LYY

013 nva [1212% 1Y 189024 2iva 18 [} 222u8¢ ‘ilva FINT? oLiogg qiva




.ﬂ.
.‘ﬂ

oare
i
AANS
3ve

ases
il
AAYS
1350€9 2ivo

zetote aiva

gigoge

i
(30
vol
asseen

oot
L
stioge

0°01 00}
LI TR
1*t1 ‘ow
*01 °se

ssaues weoss
voat awli

fi [YYT]
40€0€9 diva

»° 01
s$°0t
[ L]
weot
(343]
iy
0°01
9°04
0ot

SGesde Ssag
voet iy
$ Andg
suloge divag

[ 171}
»
213120

v

[}
te2oge

3
aotile

44%0

nli
AAat
FYS 1Y)

L 1]
ovil
vl
§igoge

L)
s08

[ I'T 3

¢
101620

e
(11
‘olr
11}
‘8t
‘uly
o0
YL

aaes
[ LI RN
AANE
Yo

MU
T

LY L)
inla
: »
vV

1°s
0°0t
[ A2

vogs

[
sv20€0

I
rcotle

#4va

‘ab

LY 1 1)
anll
aADS
0

87




e

-y

eiRove 3iv0

‘108
31
‘ade
*tov
‘o4t
13
11}
‘008
‘o4
11
‘o0
‘ogt
‘o0l
TS

Lyl
ntid
ArNS
£200€9 3490

AnNg
4090€¢ 24v0

(1
1£21€9 Nvo

924059 divQ

S]]

214080

*108
sl
‘o)
g0t
‘9l
*0s
(XTY

anrae
Inld
AAND
3o

mli
AANS
v

‘s
T
int

anli
YY1

‘o4r
1
‘viv
Y1}
*udst
113
LFT 1Y

sese
114
*10d
17y}
iz 1Y
42
*1014
AX'19
‘sl
.—'

In14
YY1}

V0 00085e vy

vl
11908 3.v0

(3}
fdsote

‘o8
‘08
cage
‘150
‘aor
LT

AN
Avo

-4
®©

o,

N M

=)

Ay

Nt oA e

ISR

-

R

|
|
L
!
\
|




[ A3 42 X X N X 4
-
[
-
-

(113 3 M) 1
]
ette49 3,v0

MwNIEd U0

[ 1}

02100

v

32
* {e
0%1e
Ve
(13 ]
02
[0
3
£°s
"y
e
(3
0*0}
£°0%
%

3]

il
*0¢
*ied
‘il
sl
*001
08
0

asene
Wl
AAUS
%4iva

ozrine

oses
nli
'Yy 1]
aiva

sloise

Sseaes l.l'.
[T 1 0 B3 1Y
of AANS
488008 3, vy

SPPErTp—

89

A -

ATt -

.




‘siv

11 *ode
(11 00y
119 ‘og¢
‘908 spog
1] 11}
‘002 ‘o0
‘ost *og1
‘o0t ']
‘ot 1

.0 *0

(1110 U1 1Y
" ARG

Seoaved SeSees goen (I T T YA TYY) LA LTI Y Ty Y]
ool LTT LI Y 7Y LT T 2

P L B Y YT 19 AAge 09 Lant [13 ARNE
~=o.ou:o n.noocu:o ..3.-.!3 _::ou:c

(=]
-
‘o0
‘068 ‘ert X111
‘ot ‘sor *00§
Sopv ‘o%y 113 *008
*o00 NI '100 "Iy (YY1
sopt ‘ose (2171 ‘toy (Y1)
‘1o ‘059 ‘qed Youe ‘000
11 *osd ‘et2 LIt *ose 2048
*o0d ‘oon ‘g0l ‘our ‘oot
‘out *ont (Y ‘ont 11
‘oot 1°0F  *out I Youl *o0d . 1
06 Ly tos (LT ‘os *ofl S0l *0h
‘te [ A T] ‘le ] ‘0 ok ' A 1} ‘o
LYY Y] Seene® soad tosded Ssag [ L] Seeoay mass ovesal sess Seaeds ssee
Yulld [ 17 1T} Y 002Y  awly i 002  awiy [17 LI P Y (17 ]]
AANS [ I YY) €8 Arug AANS 111 ANNS ve AanS

. oy
v aivd 285009 34va §10000 divo EI2140 yivg oleva® 4iva $10040 vy fvgose




*004

13

AT1) .
‘ots X139 1°1e 1%
*908 °066 008 1°ts  *908

0'ge 008 1°e 088 *0ge Ate *ous *uge e (1Y)

(L) 1Y) ‘o0 [ $X “04e 11 £ *ouy
" ‘g00 11t el Soue LITY Il *ost
g 1T 113 1 Yost syt i’ LT
9y ‘008 00§ (34 ‘ovg L 1Y st T
1°¢ 11 (1%} $°¢ ‘oad LY 84 082
e 002 *00d ep Yooz *9ue 0% 008
" 11 *0g1l % Yosi 06l 112 *0yt
%01 ‘oot ‘001 33 ‘o0t T Y *oul
[ 2] *ug 0 901 *0n "8 [ 34 7 K1Y
401 %o ‘0 4°01  *0 ) L0y °p
essans sase oeoad oabe
0081 iy nty iy 00P1 a1y, voRt 3wl
[ T} AANE ANNS IY.Y1] LY AANSE $é AAng

20100 C2600069 iv0 hdsSoee o15009 2,0 Tiguae duive #0809 vu WQ2uey %0

—
[ &3 13 o
g ‘ove

1Y) 64 *o0e *unb

008 1°te I 111 e 008 IS L 11y

s0g0 0°0 ‘oug °908 e iy i%le  *y0h

‘oon [ A4 06y 113 1 ‘ovy (3] iee

M]3t e ‘00w Q0w e LTy (3] ‘00w

‘eef £ *osg *088 0e *ong 4t uss

‘o0 o' sgo0g *vor LT3 s ‘uut [ TN

1] £ ‘o8¢ 1Y} *oel "y ‘ond ¢ 082

‘o002 e *90¢Q *o0p *00d uoe¢

N1y (30 L1} 13 *ugl 11

*o0l itot *901 ‘o0t *gol LTI

b1 2ot 1) *os ('Y ‘vt

’ 40t ‘v ‘o *0 *

AS000® Sjes »oae sovant® sses essasd “avp e -
Ml Inld ovet Inla nly Wl ['T1 1]
AANS 0d AANS AANS 9
212009 3iva §0200% iva v g21000 wv0 (12311} siTi00 @iv0
4
A
' T . - = A . P APE LT




- T R —— g —— ~——

« wi RPN

»os w
‘o6t ¢'fe
‘oss *008 e 4,
113 oy gt
Suke “ove Y
1l 173 §°d “
*aeg *goe i'n y
‘y2g ‘one e €
*o0¢ ‘¢ e %
*os2 ‘ov? ‘v
*00¢ Sustl v'e
17 *001 £°
to0y 1Y vl
‘08 0 ntul m
Seesoon Gaes sSeutep Sane ”
oozt iy Indy vl Tals vorl .t 4
%% " AANE ve AANE ow dasne ‘
[t 4113 stotas windus divq §1800g 34wy LI T1.T9
}
o~
N
-omo .
‘oes g2 R ¥
1°2e 00y 6§°2e ‘00¢g *908 9% (e '
[SE LI T1] ‘osw *oge Qe "
LY So0n ‘000 *o0n < e
[ 34} *osg ‘os¢ ‘ugh ot o
g 11 *ovg spog [ 3] LN
') *os2 *082 wed *owd e'e L
9% 122 ‘122 L FRY ] *es2 ¥'e .
i’ ‘002 *ouvp 002 ‘uve [ .
303 M1 ‘0nt *usl *owl L3 v
v*ol ML *001 09 T £00 <
o1 'y 1) LT ‘on L 322 TR
*aes oaee PoaNBe Sans r1 1y} LY X X J cecobew &. . .
Wl (1120 U34S [ 1.1 2 20 1'% §Y Wl 1.2 B EYYY [TT LT P voet L,
] Anug e AAuS " AAuS AANS 1 1] Aho I{] AANy 1 FEN
622004 3.vaQ 12004 3iv0 112004 2uva 821004 3,vu 121004 diva el 1008 vy 2o 4.0,

C m e e mmaaa s




Aavg
002134 vo

(1120 M ¥
[ 12 YY'T]
sootisL 3,

‘o08
‘Sonr
‘o00
‘o8t
*o08
‘o082
‘ooz
*os!
‘o0t
‘o6

LT ]
I D ¥
AAuS
s0t4 21va

008
K11
‘oon
*osg
213
‘00
1Y
*o02
‘ot
*001
‘o

Sesate wmaab
[ 112 TR
[N YYTY
12908¢ wuvg

g to00
4131
0%
‘o%w
‘yon
*nog
‘ust
‘00§
1%
*o02
11
tvol
]

CMNSY@QNOSSEer-O9®

(1229 T} BN
08 Aaus
4000314 ivg

1t0t
00} ‘0%

sveopes Ssey
0028 iy
011  aaag
Qimols divg

1:0«--1&—-.:

| 314
2%1e
..

v'd
£
s
iy
[ 94
M
'y
2%
(1L}
[1X'}

[RAYV 2T

il
008
11
‘o0
‘o8
i3
‘408
*004
*osd
‘voe
*ogl
001
.e'

aebae
wig
AANS
T3 L)

o0
sotuty

M 111}
‘oue
‘ove
‘ot
‘ove
*082
Souvs
‘ont
‘ovl
"oy

*nes
duii
Ahatl
4490

1Y
‘ouvg
1Y)
*Oue
uev—
(43]
‘o83
-cc~
‘onl
‘uvt
0y

esne
FET VY
AAng
vy

(1

LI YT T
Ouli
vl

Clivee

R X

“n
L1RTTYS

Sodb
Sosn
*yo0
Y
*yur
suee
*uie

o

‘eam
TR Y
AL
Saum
Sovd

R §
£
Youe
LI

cess
als
AAny
EFA Y]

oo

..
[

.

<

<
L4

s % o 0 0 0
nasa s kR X,
.
o
©
-

-
c

Laliadt 2R SR A T NN 3. )

.
-
-
o
-

Smunds svaes
vieel gl

' YY1
:2:04 g1vu

93

&k




.

- * W
+
% 1
£
.
%
E
* b
I
By :
b ¢
i
i
‘168
1o e
050 "te
‘a0 [ 34}
‘ton M L°8e  tyye
‘ot 4%t yelde ol
*ost t 34 1°3e *io%
‘g2t (%} 194 1431
‘o0t (34 v il e
[14 0o 0'e ‘et i'e
‘162 0°e [ 344 0208 ia!
‘g2 e 9"s X184 i
‘oul [ 0°¢ ‘el °”s
*ost I3 1% *iel 19
*o0t (3] £ il "y
*og 108 p’ol  *g¢ 0%
- - asde LAl I BN T YT} (121X ] ]
k 1Y 008t awli o0t 3wl oogt ovdl  wlL oot
] AA [ 1Yy 1) L] AANS s Ld ANNS ] AADS
0gi0€e 14va 221089 3yv0 9110L¢ J.v0 s0loge 212139 vy sulille g4 vg paoi2e 34v0 <
=)
}
‘sév ¢ 008
oy e ‘ogy B'te sose
900 1 00y 00y 'y 000
114 [ 34Y sogs 113 (3¢ *ong »
‘ong o*s ‘g0t (11 oy *oug Y
(LTI i 08l 1Y &'} *and
‘062 'y ‘etid g2 (2] ‘ot
*g0¢2 'S4 ] '008 y0e %0 ‘002 5.
1] o' 11 vl [ *oul ¢
‘o0t wevl ‘001 [ &1 1} 001 [ A1} caot !
4%t o8 4001 cug LA 2] *ug s01  ‘os :
Seoee® sees aeeeed ases LI YT Y Y] LYY Y} seose0s sabe
0021 Wiy L1 3 20 (11} il voll  @mli
1R YY) [ I Y YT S Y Y ] ot AANS wit  AAng

oln0sd 24iva 800084 d4va 828084 34ve QiCuEg div0 120gd nwy $010€4 31v0

- b e T

.‘.. p = ) ,‘ i \.......v.‘. 1Y N = - -




s
i

‘40 [ %
11} [ 28]
M 1Y [ A0 ]
3113 (3 ]
‘ot [}
‘00§ 3]
‘942 %4 3
‘yse /34 9
‘o2 s
I § ‘ot 002 [ 343
" So0t ‘eil s
s ‘oLl 11 L4
10 182 ‘il {3
Y3 1] ‘0014 (1X]
'L *ul 5.0
0% ‘oit 't s
£ ‘16t 14 °"y
e ‘o2t ' e

sasdee siss seass
(12 1 1) nly awly wid Tals
AAND ANNS AANg 1Y.Y.1] AANS

(1]
$000€¢ 3v0 4000€9 3ivQ vaioge v 2te08e iv0

1tvoge \..c 125069 21v0

95

e

[ 2]

| AL

ﬂ-

[ A8}

(34 ]
‘ige s°2
411 L2
119 [ 343
‘o2 1°6
1Y [ 39
4 Y14 [ A9
062 2le  Cofn [ 1Y
%22 [ 3] ‘top [ M}
*002 "t -orﬂ g
T} (3¢ ‘sd¢ e ‘e
1Y) [ 24 toog L} 000
‘901 (2] 442 e (YY1
‘ug 1°s ‘1e2 0y *qgof
‘o2 [ 343 K114 € T
‘0 [ ‘402 "y ‘ot
esee cessbes LYY L]
LT 93 I 1Y vott ls 0oRt  awili
VYT €1 AANg AANS |\ AAnE » akes

1280189 §1€089 34ve 4080€9 Jyv 4TCOLY vy taevie Jdiva Alehge vy S020€9 3300




02M0%0 4iv0 02106¢ Lasume

96

[}
]
[ ]
»
’.
. 0
°-
ﬂ.
(L] [}
ose® “enee® Gsen oeabes Soas SPoa®s esad I".'.'
il 0021 dwly [T'Y A Y ¥ [ 17 2 T %% 9 uogt
ANyt 11 Ahan vl AANS i ANul (1] Y] 1%
21¢00e 3,90 AL1099 2,v0 p1IEEN 4wy eroife aivg s0vige v S260E9 3140

., B » . ‘R ¥ . . L T T
. . IR PR il I R R, .. s 4




AD-AL01 843

UNCLASSIFIED

COASTAL ENGINEERING RESEARCH CENTER FORT BELVOIR VA F/6 13/2
BEACH CHANGES AT ATLANTIC CITY, NEW JERSEY (1962=73}.(U)

MAR 81 D P _MCCANN

CERC~MR=-81=3




oot
.
§0884% V0

vad

‘toe
i1
‘208
11
*‘lor
*1eg
‘2ot
‘1s2
102
M1
‘o0t
‘o6
‘o

mii
YY)
v

(18811}

%

002!
40
go1t00

uve

AN
*310849 4iva

slioge 2,.vu

11}
‘208
280
‘i
sgon
*4dt
‘et
*jo0k
‘16l
*10d
okl
*00}t
OO'
*0

sssees saese
[17 13 P} Y
11 AANS
oEL 000 N vy

Cipite diea

*fo08
‘(e
X1l
‘2ur
S2pt-
‘12
“tvp
‘out
001
oOO

oeed
wly
AADS
03088 32ivQ

AANY
QR216® vy

(11 A0 T
19 Anat
slel4e F1v0

(4} YY1 ]
0g0180 32v0

97

N e

.




— e s ) A A

*ofs
(1
11
1]
21134
LT ]9
088
*902
08}
*00)
11
°0

P

Snoe
I O

0 IYYT]
2E0e? 240 ei2009 3493 212009 3ivq 502000 44va

L1 X L]
i
AANS
wivQ 2RIUee 3iv0

;

i
@© !
»'2e o ;
6tte ‘use "M
*000 [ AN Y] o0 8'e
13 ) 18 113 »’e
13 0% ‘008 oy
*0g0 0%0 L
000 050 L28 ] ‘ove »*
*out 000 &t *ons 133
%008 11 0°s ‘ot 2's
*osd [F'T19 1t il %4
*00¢ (31 1] 0%y ‘ovd v's
‘on! 000 ‘ont e
WL (P11 [ *ovl L) so0l
‘08 T 1°q ‘08 1% ‘08
] *osy LY (4] ‘0 'y ‘e
Secsee agee Sosoes Sasgp rY 1t By Yy} Seashe Seos 836980 oeas Sosene SGees
008t  auli uly 0081 iy (T'] 1 ) Y voRt wwid
YY) Ardg 10 aang I Yy ] o aaus
20100 190 Teivee A va 18000 3,vQ s 2dave vy 1e2v00 31v@

PR’ TN N u. g Yo~




F T Y
AANES
v

(1
(S LAY L

Inli
ANNS
v

duly
AAde
£36008 3iva

o0
‘o8
Sooy
sust
N 1]9
ued
o
sogl
*001
‘o

-
nli
ANNS
485000 yivu

008
.-eu-
‘oke
* 08¢
‘o0t
con?
‘ove
‘0pt
*out
.or
‘0

eowes
nla
AANS
fuves divo

Seee
anld
AnnS
v

-
wli
AnpS
tiEoed vy

99

b Y k]

.




Sesgete Sgsse
selt I

" AANS
etated Nva

[ 1110 ") ¥
o8  ANNS
00£00L %iv0

144
ote00d

002t
o
sio184

"»
tidodd

cess
iy
AANg
Jivo

*05e
‘000
*os¢
*oveg
1%
‘2np
M I1]
‘081
*oot
teh

LT
iy
ANug
v

L 34 04

~ae
* e e
[ Kl d
L

cCErrrroaOn

L J

Wl
AANS
00400l div0

021004 44v0

| ML

gte

-.

/34 ]

38 4

[ A ) 4 119

8% *osd
1% ‘o0d

L3 1)

8% caol
[&'] o 1
Sessss aese
voltl 3wll

0 YY1}

115004 §4v0

e ‘008
... . .’.
(13} (T1]
(1} ] sont
g LY 17
ace 113
[ 3 1%
[ A3 o0l
"y sonl
0°e Qut
R 0y
[ 111 ® seas
voltl  dwii
tL Y YY }

181004 v

sito0g 3iv0

100

[L PRI

"

ER 0 e

-~ Tr

o~

KX



i

!

)

*o0s ‘S48 0°2e 48 i

*osy segt ‘ose K113 s°1e  %ehs b

e tle 143 ¢004 908 *u4h €% *0usk '

e ‘006 oty (11 Bl '006 1 11} )

[ 44 11 1 000 °00e *uge (34 ‘our :

(13 ‘000 114 048 £ Sost 00w [ 113 *85C :

(1] *oss ‘o0 00§ [ *00t (X11Y »°e 113 ‘

"y ‘o0 ‘1e7 L 4 el *00L e’ *ovk :

0y 11 *05p ol It ‘ol My »ee ‘ol i

(13} 002 ‘002 *00¢ [3 *ove LT 1% 1] :

[ &f 13 "ost *ugl [} ‘ont ‘ugl ¢ ‘osl :

2% ‘o0t ‘ovt *90) [} *tovi LT 0°e LT |

13} 13 ‘o8 *0g *0n e 208 e sag

' ‘0 ‘o "o & ‘o LM %0 [ ‘o

*eease Sas® rYyrl sosees "ese Saess SaeS Oseses SHoew ”
001t 3wl Inld ool awll LT'T 1 S 1% 9 woRy  Juld
21 anad AANR 001  AAet LIy 901  ann®

[ 1131 18 020124 3ivO 0lnoR4 4diva L0834 wiva 222084 div0 12028 v 0ityds sivQ

—

squf =
133
006
*oLr ‘o0 [ 34 L]
‘000 *006 SO LY 11
*oss 11 " X 11]
‘o2f ML) Y3 § *npt
*o0€ 119 (84 ] il
14 [ 34 *oLs
sl *90¢ 0's oy
*o02 (14 g2 [} 1l
05l *02 *pod 't ‘ol
*oul ‘o8l 11 e 1Y
*os ‘vl *001 o'y syl
°ft ‘ug 13 (34 ] ‘ob
] *0 ‘o £ ‘o

So0aes Sse® - Peeesd ased oesan® 8B

ooat  mii 0021 Imly [ 12 100 I 1Y nls oot  gwil

(I Y Y] ] §01  Anug (LI ] YY) (3 'Y Y]
o1t4 21v0 ete0ls vy 409014 divo 21004 va 202014 iv¢ gilotd a1vo
. . ‘ >
1
. P . PR L - » L Bt A:o..cuf h
: .y ERARLY ) R b~ a.




4

moa
LI

‘o8s
I
‘o
‘00
‘o5t
*oo0g
‘osp
*o0p
*let
.13
‘00t
°0s
‘0

L ]
Il
Aug

e

8210684 Wiy

L 119
(11
o0
(5119
‘ong
31
‘008
208
1)
13}
*0nl
08
0

-
Wwla
AAMS

t
v°e
vy

sceses ssne
vl ula

[4 AANS
V10LE2e vy

(13 3 B P} P
sll  aans
vi2084 v

1°2e
e
1%e
12
2%e
[ M3
s
et
&l ]
[ AL
[ 'Y

assseve
dnat
{
220120

102




'Je Sedd

[ 3 11
Y1) [3a) *g00
a1l [ A1 71 ¢
4t £°¢ *ugs
*16€ [ 34 1 *y2¢
‘i8¢ 141 [ ot
‘et s 08 2%y il
‘1o¢ 548 t*le 03¢ 2%e T4
'L (1Y} 2% X1 *y *y2¢
‘162 ‘102 ‘o0 A% 902
‘g0 *ogi 08t vy *usi
K1l ‘901 001l vy ol
18t %1  *us (Y11 [ 3] B IY )
‘o0 t%01 * ‘e ('] Y]
secbes spee Soomee sose onoohs poes [T YT T YY)
(111908 I 1Y [I'T A U} 1Y [T 19 ™3 Y ouli  Ials
[ 2 YY) 22 AANE (7 BEY Y1) (1} VY]]
£00059 ,v0 £290€9 3iv0 409059 3v0 224089 3ivo V400 yivo euge alvg 119080 vy €250€9 2iva
3
0'ts  e10g
0'le (L TY) —
L0 *oge
t M1
211} [ 34 000 ‘108
11 £ 2 719 ‘one
‘100 3 (111 *qo0
‘168 [ S (5144 *qsf
‘eort e *908 06t
‘ot 113 (3] *sil *tof
'gi [ 384 ‘ond 8%le 308 Suyd
‘ond [ 2 n 22 (M) 11 *osd
‘st MYV s *yo2 [ g *g2l
M 11] ‘o8t ) 1 0y *00e *tul
‘o6l ‘wie 1% 52! v'g ‘ugs *0sl
‘gl *o0¢ 3 *00) e *y08 *o00t
‘o0l ‘o2 p'e ‘v s ‘ol ‘er
Ooe0es sead LYY I T O ATy L] Seony oNneODs So0d Seeosse sved Peeeds 96
0031 Imli voRt il iy [ 17 2 B PR Y ovll  Inls [T 1 B T3 Y
(1 AANS 11 ANNS ANug t 4} AANS (1] AnnS . akng
2000C® 11v0 t2te€8 2.1v0 E130€¢ Jiva 40€0E9 4ivO s2¢088 3 vu tadavee 3ivo flange 3 vy $020€9 diva
. . <
! T - ! wu b AU TS .« % = DMap AW, T .I‘i.a! - -
: - ¢ M > @™ .. MRy O . A P 20+~ :




41t

caeed®

2iTeve 390

V21089

M
/

ased
T3 9%
AANE
v

‘agy
‘Soe
*agt
*gof
it
102

daas
nli
AANS
3ve

130

s°01

basesd Sese
[ 1T 1 S [} 8}
[ ]9 AAdg

411099 ayve

pPUOBeS pgaes
LI ™) 99

of AANS
sleloe yive

.'h.
Y1)
200
*9if
(1119
113
‘208
YL
3y
*20d
*ist
*301
(X1
14
gtvl ‘0

(3] e
1%t cege

oonens ahee
(17 4 S 3 §9

LI IYY ] ]
etiige Jivg

1l}
“ese
‘Sur
LN o
Yi2g
Yavg
292
{14
“Iul
Sivl
*oe

TSye

sosose Sees
ooRt  duiy

[T Y ] ]
f201£f9 siva

[21T111)

svende
et
L]
sovige

.' »

'gee i1°¢Ce
1)
94
LR {39
{19
s1¢¢
*j0
LA
004
L'} 3

‘is L1'0

Iuls oot

AAKS (1Y

3400 144079

Y 1]
*g00
b 311
M L1y
Ny
i1
e
*20¢8
o3s!
*j104
'

Inls volt

Aang 114

nv sdevte 3

T
“ind

rrylgd
3wl
Y111
3ivo

TR Y
YY1}

104

Ay 2




L S N

s1200¢ v

il
AANS

”
11049

| T 99
AANS
aiva

so0!
Y
*0
ose®
gl

ARuS
2ive

01009

I
goitee

1] 1)
‘sbs
117
M 119
11
800
119
008
*982
*002

rrr?]
| T #9
AANS
3ive

1
113
508
il
*300
‘ofs
s20¢
211
*j02
1Y)
o0t

e rrtl
Inli
AANS
v

2% ‘o0n
1Y)
‘o0t
©“n ‘0%
|54 4] ‘o
Ossvesd Savs
002t  duly
[T YYT]

s 209
(341 I8¢
[ 32} *Tue
‘182
‘102
‘o8t
‘o0t
‘se

‘o

Shep
nly
AANS
aqgnoey 3ivo

ol
Saw
*te

eo®see
Wi
[Y.Y.] ]
3ivo

411
1]
°200
sie8
108
311
*jod
*1gt
g0l
...
*0

11y
nli
ARNS
3iv0

fipise

‘st
Sgoe
*fes
‘2
Sdue
Yisg
*log
*ip2
‘oup
Sopt
*o0t
oe'

L1 1Y )
iy
IYYT
41%0

dled40

* o s
Rce o OmM

- o

oCrrEcade 88

vitine

900
086
‘pes
11
‘00w
*0¢8
*00k
114
*yo¢

L1 1]
1ty
YY1
7Y 1]

a1
11
11
‘Lo
"ok
20y
31
sung
bF 1119
il
*q0¢
(A1 1)
*00)

L X1 1)
nla
AAne
3

(11 3 S TS 9
(13 alul
616049 9170

E3AL)

[ A ]

[ A4

(3]

(X% ] g2

g ‘cue

0-. ONF—

[y *anf

"’y M 13

[ A ] *2s?

Lt M 114

134} ‘eni

vs 1°ovl

€0 ‘is

2re °0

escnsh opnd
Vot dwlld
2 IYY.l)

(YOI TR T

105




11890 vo

1te %009
(44 133
FLd) 008
[ 34 1Y)
e g 11]
(1L} 'oss
"y ‘90¢
[ 34 ] ‘052
©p ‘o2
s 11}
3] ‘o0l
14 ‘0%
[ 24 1] *0

sesese ssss
(17 13 Y

(1] AAug
$203109 290

14
A0olye

‘0090
113
Sote
11
°009
11
*yog
‘os2
‘002
‘ot
g0l
1}
v

oees
| LI
AANS
vy

Ll L T
nly

04  AAsg
§02008 44vy

4%te

1%t

0%

0%

(3}

e ‘o0g
..‘
nly
ANue

22500 divo

[ 3L L
—o—l
(3]
1 38)
{ M
e
(S
3
1%

14
]
é
f
v
9
e
1]
'
(]
[
i

* e oo 000 seoa5sn

UNCOP O LRT N =

Yogs
‘008
11
*yoe
‘ugs
LT 19
ke
g0
1 4
0014
08
%9

il
AANS

11000 vy

000
4 11
‘ovs
‘o
‘sof
onef
*ove
1%
‘o0l
‘08!
°00!
1Y

*te

I XY
anat

v~

106

~




o are

‘ees
‘oge
‘908
‘ost
M3t
‘gig
*o0¢
‘ot2
‘902
*ogl
‘904
‘of
-ﬂﬂ
M

oaes
Iuli
AAMS
nvg

e

it oss
0o 11
[13]

0°s ‘000
g *00¢€
30 *osd
ie ‘oud
[ 30 ‘o8l
201 ‘o0t

002t awlil
(4] AAnt
S20004 2100

1 3% TIRY 1YY
1%te ‘o0t
2°te A 11
e'le  *00®
ot le *est
[ 13
[ 34 X 11J
[ 24 ] L
2% *osf
o's ‘oos
[ 21} ‘osd
e ‘e
(1) ‘002
2% ‘ol
0°08 ‘o0t
et 'os
[ M1 ‘ol
L1 1] ]
Secbed see®
oozt  uli
(T Y Y ]

oeties 4ivad

eteood

s20te0

‘sl
009
1YY
004
11
‘o0e
{14
11
908
‘oge
900
et
toey
*o0¢
1Y
*002
ot
‘901
14
%

LT 9

1iva

i)
‘000
*oes
*o0s
‘ose
‘oue
(113
*o0¢
‘542

‘00t

bideog

$36009 div0

0°se 113
3L 11
e*le  fogg
2’ ° 006
o*t ‘0ge
(84§ *009
(34 2048
" *00¢
o'y 1%
ey gL
e t00d
[ ) sugl
govt *901
e'vi e
t 3R ‘21
W<t *
aGhoaed gueb
17 2 SR 1% ¥
] AANS

‘o8e
‘008
‘o0
219
*o0sd
002
*0el
1 x
b1

X

osea
il
YY1}
(¥N000 Wive

sifvee

div0

V004

0686
*o0h
Togy
11

L4199
'urs
LT1Y
*pse
*yo¢
1Y
90
s
*n
0

Tuld
FYY.1]
1490

117
fyos
‘oge
1]
11
‘008
tukd
*900
1Y)
voi

el
AANS

v

4

LR Aol Kl X X
LE X E X T RN
-
o
<
-

witoly

1Y)
*00d
*0s¢
*000
*0es
00
‘nge
‘o0n
*0ef
*g0€
*ond
‘o
*onl
*ovi
03'
]

(17 20 IR 9Y
" AleS
LUTVel 24v0

107

|
|
|
)
i
\




-essss®
oopst
001

00184

i
AAuS
eolt104 2iv0

3ivo

end
il
1Y.X1]]
901104 v

acsssed
(17 ]]
2ot

409014

178
*00¢
‘ose
‘o000
‘gog
1YY
*00¢
11
‘aiy
‘o0n
‘ont
‘o0¢
‘osp
o002
‘ost
‘o001
o8
‘o0

eoace
mly
Anug
$10104 ive

*0€s
*004
11/
sepe
.bn‘
sgo0
L1
008
411
‘008
*ues
*vof
1Y
song
tosl
*001l
‘v
e
‘0

Snre0® anse
ovdl  wuls

e ANNE
wYO0L wive

oot
ovt
Tiguiy

Qe
[ ML)
b.
(34§
% }
[ MY
LM ]
%
104
401
0l
L 1]

LYTYTYY
vout
2e
[ALYLTY

*008
1Y)
Your
08¢
‘ove
Y]
*ove
08t
‘out
‘o
“0d
‘0

LYY}
nll
LYY 1]
diva

§%he
1%
1
4°0
%
'y
(3]
'y
%
vl
et
Y]

oupl

1
002014

f 3]
S]]
Wt
(M1}

LT T 1)
Out
ie
witood

(117
‘o006
tusw
11
11
008
*us¢
so0¢
1Y
*vol
‘ve
‘o
‘v

LYY L4
Inld
sAng
v

Citvly

01
(°og
Lot
W2t

LA AL T 1]
o0t
Oe
tituog

‘oo
‘o0
‘o8
‘o008
11
‘our
‘ont
‘ous
‘062
‘ngl
*aud
‘Al
‘ovi
N JY
‘oe
‘o

LYY 1]
aull
AADS
d1vQ




e - - e -m - ‘

LR |

e

[]

) ' 14 (18] .

‘e08 9. . o §t1e 1)
11 134 L [ 1] 'siv J ‘o8 1¢s 008
‘o0e o2 *oge ’ Soue 1] 1Y
113 0's 111} . ‘Ont ' ‘ove
‘gt 0t (111} 4 *ovt £°s (11
‘o0t L sg0¢ ¢ 082 e X T8
‘082 . 'y (LTY ] 4 ‘ovy 1%y 1y
‘002 3] *902 ? ‘ost vy 1T
11 130 (1Y} [ 3 1]
%004 ] e 00! et soul
1) ] 4ol sog 'y ‘o¢
‘e ] 1*2t o Wit ‘0
cané (X YYY 1) eveasd geose oscssas sses sessas soes
ld [I7 )] 0021 Intd LI'T I3 T 1Y voat  amli
AAuS 500 anng FY.Y:1 AANS

" 9"
gt2tiL vo 400018y 20014 34v0 e02014 A, va grivis uva

1°6e e84 bt
LA L YT 'Y m
[ 944 2080
gole  oqpe *ope
[ % *009
113 ite 000 11}
11 3 L 13 11 008
1] v°? 008 *00s (Y1Y]
*1is 1°s [ 111] ose tour
‘ost " *000 ®ouy IS
‘o0 1°s *ugs 08¢ T
*o%e (%4 ) *vog ‘ove 1Y
22 30 08¢ ‘082 *ag2
*o02 (34 sgng *ove *oud
1) 1% LI'TY] *0et (LIS
‘g0l geot *001 ‘ovy *oul
‘os 401 L") 3 ‘o
ML LY ] ‘ol
] (AL 1 Y] ]
LYY}l (1Y Xl Seseoasbdd Sassg S0*980 aes® SPe0es Sesw ssas PSABOS SOSS
Ity mli ooet dwl oVl wuls vols  awli Inld 004t  Awll
1) AANS (1] AANS ve Arye se AANS t ) ANDS AANY .19 ANBS
etztod w0 602104 ALy 90104 iva S10104 2ive SRV00L wivo eV divo 918004 HivU
]
DR PR T Wt . DR - § -y W T oM e T
» ) M * |n y P’y -J. =" *., okl \H'l .Ou’. E 0




Ceea e

oty $ [ 28 1 11
‘o0 Yuge {%e ‘oge
*0st o0 11 *our
covg (1113 (3¢ ] (I3
262 *904 0cg LI T
*082 113 3¢} *0sd
‘002 *002 (8] ‘ovd
Yont Y *0nt
Yout *900} *0¢1
‘oy ('Y (319
v o s ’e
soassy Sess sSsess saas ssanred s80e
eoit  Iwid 008 anly [T7 2T 3 7Y volt  awld
021  AAMS LYY ] sil  aang [LLRYY 1)
1060€4 41v0 $0m0EL divo e 9820€¢L Vivuy £0108¢ divo
,
o
o
—
{117 120 068
00§ 2% *out
Sosp ‘008 (13 LYY 1Y co0s 908 (14 cone
11 ‘ot Iy oty ‘0% X131 L2 ‘e00
gt ®00e g’ T ‘ove ‘000 f°¢ *net
11 ‘08t 119 *osg vty Rd M 113
‘go¢ *o0¢ *g0g toug ‘908 o'e *ouf
11} ‘062 1Y *on2 11 e *0s2
‘g02 ‘o0 002 ‘ove ‘002 (3} *00d
K11 N1l sog) Yout 1Y 0% *ont
*001 ‘00t 904 *0ut °004 [ AL T IRE T3
X1 ‘o8 (713 K1Y (1'% [ AR S Y 1Y
sy 2y % 47 1T *0 ‘9 [F AT ]
toss mecael Seag svesnd svea eoseéas wbaw eSS She® POSOPe SaGe
o0rt wji k"1 9% 0028 auly [TT I R 1Y [T T I3 B 902t Juild
(1 YY) [ I YY) (I3 YY 1] a01 AaNs 601 AAnS eal anet

124 Av0 120024 24va Qivgl¢ dive 40084 LY pigoes 1wy 011084 d1v0

002124 2ive [}

R it i




e

‘108
°'g40 (3] *tor
160 10le ey le gy [ 2] 08t
‘q2e 0t ‘ige [ (311 ¢
‘00w o 9y 2°w d 1
't 8! 11} (34 ] LT
‘ost 'y 11
i (34 2149
(114 vt *90€
LY 1] sesse (Y Y7 ]
1Y [T mly
AANS AANS AANS AANYS

2000€® 1v0 t2co€9 41v0 18060 3vg 424080 vy vy $920€0 21v0

[«
g
—
[}
°
[
[ 1
¢ °2¢(s
) ‘Biv 11} 1%2e ‘g9
[ ‘age (L1 ‘egy
I ‘Lo L 111 *g00
L) *1st (11 *gof
(3 ‘1ot a1l °get
0'e ‘042 *uel couf
' ‘182 Soni (1% ]
0%y 100 (L1} *0pt
[ 3} XT3 9 L T1]
MO (Y71} e °ty
"y W 12} ‘g ‘ot
es8006 opee [} eee sabs sSeesee ® asee - aees
(11} [11 1 BT} Y ooat 00Rt  dwly ovll Wiy ouli  Imls (11 B T'TYY
[] I3 ANyS L] AANG S Arag L] AANS ¢ Yy 14 3 YY1}
0LI0E9 Vi v0 L0t 3390 9110€9 v 601089 3ivo 212130 guva 601109 3ivg 10itde 3.vd #0129 300
e . - .. - ot . ‘ ~ ' L
. L ¢ e A Mﬁ RIS o8 | - Al




Infi
AANS
609099 ,iv0

LIl
nls
AAUS
nuve

404069 Jiva

v

411000

sBi0ge

M)
‘oo
‘st
*go¢
‘102
‘262
‘200
L4
W Ii]
‘201
-Cr
*1s
..~
]

anli
AANR
ava

ssee
ECREY
Ahug
dive

Crd SN SOANNFPHND -

0
]
4
’
)
[
[
(]
°
.
$
0
¢
L)

AANS
284069 vy

diva

1%1e g0
0% °gon
[ 34 LLT1Y
@t ‘26
e ‘y?t
I3 Y egng
4°s il
1%y 28
1°s vioe
vy ey
[ 3] g
vy *92i
[ 3] S0
4 ‘o4
vy A1
vy *y2
¢ ]
soepes sced
OBl 1418
v Aang

e0ulige vy

ie °106
Ve L7V
[ "age
[ ‘o2v
% *j00
N 44
e’y 1Y
0’e g2
v'e *used
[ 34 ) *y0d
»°e sl
uv'e 3T X
1%y *124
o'y *vol
1% 's$e
1% o0
1%y “"w?
L A4 ] ‘0
e.ee®
3ala

[ 1] Aang
-—oeno~>¢c

]
[
]
é
’
i
]
?
2
o

1350€e 3tv

-t
t
-t




K11
‘g
k133
‘200
‘28c
*20¢
282
322
‘102
‘I8l
*101
‘e
%0

Wl
[YY]]
49 3vo

t 2wl
6% 11v0

[ 131 IL)

01069 J4v0

oeive 3

'fes
‘odé
g8
L
LS
coly
‘208
26t
(4119
*isd
°10d
i)
o0l
.0‘
‘0

swseee pece
00Rt  3Inls
(1) AANE
o21099 yivg

rrzz]
Inll
AANS
620000 y,v0

[I'T L)
[] ]
"wivee

"B
§tle
g
(A ]
(13}
e
(e
3¢
»y
v'e
v
'
'y
(38}
‘e

seanes sese sccese lsgee
(17 ] B "3 9N voRt 3ull

v YY1 20 ANNS
Ve2IEY 3ivG 620180 3ivQ

‘208
"ngo
‘y2e 111
*gon il
13N Sguy
1) ‘gt
*g08 ‘put
28 ‘2l
sg0¢ ‘tud
(211} *1al
LT Sovt
*ve ‘os
*y *9
[T 1 1] oe o S80S
Ials 0ot Fuli
YY1 » adpt
*3000¢ 3,v0 " 3w

112

3




B

K1)

'g4r

R 1id

‘9

‘e4s *o08
‘ost ‘osr
02t *o0n
g0k st *oet
134 poe Youg
*o002 00 "o
‘ogl 134 ‘002
‘out 't 0y}
‘06 e *out
OON hoh -ef
[ 0% ‘0

- [ 1] Soaped wess secesd sasees Sece
il 008  Inly ooRt iy (1111 vogt dnly

ANNS AANS 29 AAldS 11

(1) [ 1) AANS
stitee Nvg 20108 31vQ 4001689 Javy L0089 3iva cI1L009

"%
390 Y2¢08® I vu f22000 31v0

o

—

%2«  °tu¢ —
e°le 040
(L CIT 113 (LT 1) X113 0°0 (313
1%te  %o0% " ] 1 e * 108
** 11 [] ‘oke % ‘opy
F1d ] L 11] I3 (311} q°? V0w
[ 14§ 15t 2 13 i} *0sf
'Y ] 008 [ LI 1Y [ ¢ *ovs
[ ‘osd . 113 t°s *and
t 14 ] ‘o002 ? *g0e [ ‘ool
8% *08l ? 1] [ 33 cont
'S ] ‘00! [ *uol e 00t
”e ‘o8 [] ‘o8 ‘o8 " 1Y

"”e ) [3 ] *y I3} ]
- LY 'Y LYY 1) Seenee onss eeehen Sses
FTIYY nll [ 12 I3 T ¥ 00qt  awll [T 20 1% 1Y 0oRY  awid
AANS AANS is AANS [19 AAatS 11 AAME (11 Ahet
003000 ), 0g1489 3,v0 "gio89 3iva 211080 y,vo 0048 I vy [ IYTUN 1Y)
s
- -
P Ve . L] - ] I .t . . -~ y w7 -
; iy LR L. NSy N ¥ Yary,




eaee
il
AANS
nvo

022000 N1V0

[ 3 LY 1%
[ 3L

2 ‘oge
[ 34 ‘000
34! 13
34 1 so08
(1] ‘082
"y ‘o0l
(34 *osl
1'e ‘o0l
(3] ‘os
e *

0088  anls
[ X3 ANyt
o-u.oo-—-o

212009 2ivo

13
‘o8
17}
(1Y
g I'T3
‘ose
N IT]
*06t
*001
‘o8

LI YTy
nly
AAug
dve

‘0%
‘009
113
IT)
‘o%e
*o00e
‘os¢
-onn
‘oos
“om~
ove
.ow-
‘o0t
°08
‘0
cans
iy

Anug
209 diva

01€vee 4ivo

0'Se

itle

§°e

[ 3 ‘ous
[ 354 ‘ose
[ “oue
" %ost
(343 Sout
1°e Yosd
..' .°G~
¢ *ont
£y ‘ovt
| M ‘on
1% ‘0

1YY
s21000 3v¢ 221009 4diva

‘al2e
‘yoe
(119
°00n
i1
Soow
‘oss
LT 19
*use
*90¢
1]
001
*v§
v

ases
nls
AANY
§$1000 vy

L EL LT Y Y REY N ¥

.
022199 3 vd

114

2.v
-

Ftee ol A

Ce ettt




11
Ll
‘ont
*00¢
062
‘o0l
‘ol
*a0l
sog
i

- seds
00Rt  awtid

] AANE
28004 A0

117
11
ok
11
TS
11}
[ 3L *o0¢
", 082
1% 002
9te 11
[ 4] ‘001
e ‘o8
[AL] *0
-
nls
AANE
033004 iV

*00
(I 13
000
088
41
908
*uge
g0
okt
s00¢g
‘end
*use
*00d
(X173
ot
*o01
‘0¢

‘01

*0

osas
ki
AANS
08004 wivy

021004 v

i
‘e00
‘ess
1]
‘ose
*oor
‘aet
‘oS
‘onf
ot

ve ®» N -y NG
* s e 00 e an e

aeae®
il
AAuS
pitodyg 34v0

115

AT v

e b

+ AV




. B -~ .
11
11 e0b
*00¢ [ LAY 11} 12
111 (1119 L1
" *o0% "%wee 006
4% 11 008 1Y ]
t *g0e ogy syor i
Ll LP'TTY 000 (J11%
134 *0sg (113 (FYTY
{35 13 LTT suo8
e *ug2 *usd *uge
" *00¢ sg02 s00¢ !
a'e Sost sugi syl i
2°0 €001 so0l 9ol m
[ 3] 313 °98 *ub
tee 4 syt °gl
[ M o *0 *
[ T 1] o 9686 (LT 1] rryYy d
oelt 008t awii 0081 Ml wmid Iuls
(LI YYT} (1YY (L) AAND AANS
Cl1atis divg 00184 21v0 919014 Wva 409014 ive vy Vigoly aivg 002014 vy

-]
—
‘084 —
*00(
[] 13
[ ‘900
[ 11
[} 006
114
L] *von
*ove 5 206t
‘o6t 19 908
*00¢ [ *0s?
*os? ) *vol
*o0p L 11
19 [ *vo i
00t (] *0s
19 ] ‘pt
*0 v LX)
LY T —whes oses
uly anli Il
[ 1Y YY1 [ ) 1YY 1] . Yy 1] 1Y YY1}
002104 3490 08104 ive $10104 divo 2u004 .v0 018v0L Jiva eisouL 2.iv0 nv
]
RN LB e ey D AL T = IR LR o
‘. ¢ .'.. > 4. N -4 - ¥ O. e o - Mo b




‘sdd
‘osd
004
‘089
‘909
11
‘20
‘ogs
133 .
M T °g4r
11 *o%e M ‘0ke 050
(14 *oon (3 000 ‘oue
'8 *08s (3 04 ost
% ‘908 L) 0908 o0t
[ M) *ose (3 082 ‘osd
% ‘002 "t 00¢ 008
(AL} ‘o8l e 17 coni
2°0 ‘901t e 0001 00!
[ 38 ‘o8 [ (71 e 0y
[ A} ] 1% 0 et o ]
ooubéee ohew LY YT} Seveed goes SOESns Sowe
(113 3T 7Y Inli 009 3.ty 0041  awli
oRl  anws AANS 4V0 aAme [ ALY Y]]
106084 21v0 3iv0 sonoty s280EL v s4v0 sototy Ave
~~
p—
wad
e'le %000
"o 133
(1] 113
{e ‘oew ‘o8¢ [ § 1]
[ 1] ‘g2 K113 9408 [ LS LY T'] 3 [ o0k
o2 11 "osw 11 4° ‘oser s LITYY
i1 ‘ost ‘00 T 1°p ‘ooe [ 1]
0%e *ges *08¢ L1 e Sout 5 *ont
(3 *00f ‘o0¢ “00§ 'y Pout 1'% T
0y 11 ‘062 11} 4L *0n2 . ‘ond
(L *s02 002 2003 teyg *002 . X114
e *ont ‘o8t 13} 2% *0sl 2% 1y
04 ‘oot *o01 *001 0ty *out v ‘out
(LY ‘ag ‘o8 0 2% ‘o [] ‘o
2% *0 ‘o 0 o°g ] 0 *e
seehes sSass >0 aene - > P90
L17 LI 1) 7Y voRl  jals voll  Juld
AADS o0l aAuS ovl YT Y Yl [ T1 Y Y]]

olsvdd NivO 432028 wive 2£2v84 iv0 pidods 249V o1teds 2400

003184 34v0 020L8¢ Bivd




APPENDIX C

STORM CHANGE PLOTS - PROFILE COMPARISON
FOR SURVEY OF SEVEN PROFILE LINES AT ATLANTIC CITY
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PROFILE ENVELOPES

138




vt

AT\

10

ELEVATION ! n}
4

PROFILE

10

ELEVATION { N)

PROFILE

VERTICAL UﬁTUH 15 HSL
HORIZONTAL OAT
2HORELINE POSITION oN

-

PR

200 ~160 -120 -8G ~40 (4} 40 [ []

ISTANCE ( N)

o
ENVELOPE FOR PROFILE LINE 1 AT ATLANTIC CITY NJ
240CTE2 - 18APR73

VERTICAL DRYUH s HSL
HORIZONTAL DATUN
SNORELlﬁe POSITION oN

-200 Te0  -120 -804 -40 0O IT) 0
OISTANCE ( M)

ENVELOPE FOR PROFILE LINE 2 AT ATLANTIC CITY NJ
240CT62 - 18APR73

139




10

VERTICAL nn?un xs nsL
® | HORIZONTAL ORTU
SHORELINE roa!rxou o

ELEVATION [ M)
4

200 -180  -120  -80  -40 0O 40 0
OISTANCE ( M)
PROFILE ENVELGQPE FUR P OFILE LINE 3 AT ATLANTIC CITY NJ

CT62 - 18APR73
2
. VERTICAL DATUM IS naL
< o | HORI20NTAL OATUN
' gHORELInE ensxrxou oN
- o
N [S
= =
. [l g
- <
< !
I o
e o~
R
q
‘J o
o . . . N . . .
" -200 -160 -120  -80 -40 ) 40 20
L GISTANCE ( M)
b PROFILE ENVELOPE FOR PROFILE LINE 4 AT ATLANTIC CITY NJ
id 240CT62 - 18RAPR73
? A\ 2
N
34
v 140
1




10

VERTICAL OATUN 18 ﬂSL
® L HORIZONTAL DRTUN
SHURELINE POS!"ON o

ELEVATION ( M}
4 6

2

N
[}

e . " A A

-200  -1860  -120  -80  -40 _ © m 80

OISTANCE ( 1)
PROFILE ENVELOPE FOR PRUFILE LINE AT ATLANTIC CITY NJ

240CT62 - 1MAY73
o
~r
VERTICAL nntun xa nsL
® HonxzonrnL DATU
| ORELIME roaxrtou oN
240CT8
4 ol
2. |
> :
> e
" ~
-}
.."
. y . . . . . . .
;. . -200 -160 -320 -80 -40 0 40 a0
: CISTANCE ( )
; PROFILE ENVELOPE FOR PRUFILE LINE 6 AT ATLANTIC CITY NJ
- 240CT62 18APR73

i 141




2
VERTICAL OATUN !8 ﬂﬂL
® HMI!O“TGL OATUN
SHORELINE NBIT[(IN oN
240CY
X
x
[ -}
Lad
-}
(-3
>
[TV}
-4
w
()
(=1
™
1 . A -

-200 _ -160  -120 -8 -40 0 40 80
OISTANCE ( 1)

PROFILE ENVELOPE FOR P BFILE LINREY773 AT ATLANTIC CITY NJ

44

1
'.0:
1
L

142




(24 €-18 *ou amigen. £0701

*g-18 cou
¢ ((*s°n) 193uap yYoieasay %JuyidauyBujy YeIseo)) 1I0dd1 SNOIUETTIIYTH
1837135 °TII 27271 *I1 °*meaB0o1gd uojlenyeay yodeag -1 -safueyd
JUYTAIOYS ¢; °*uoyIdIoad 2aoys 9  *saydeag +¢  *ayiyoxd ydoeag oy
*IUBMSTANOR YIBI °f “UOTSOId Yoeag °z °*(°*r°N) £311D djiuerwy °|
*pPaIUIMICP 2I® IWI0IS ] Jo 8199333 ayl
PuR ‘paBanNOBIP 21® (/61 PU® €961 UY paysyrdwasrre s309f0ad T1yi-yoeaq
10f®R  *C261 03 2961 Woay ‘Kasaar maN ‘A3T) Sjiueriy e sauly a7y3oad
U3A38 JuoTe Ip¥M 21am yoeIq TSW SA0QE Yl Jo sA3Ains aayiypiaday
L1861 UdIeR,
*27113 Id2n0)
{€-18 °*ou ! 233u3) yoaedsay Surissuiduy Teiseon
Kway *gefy / 310d31 SNOIUBTTIISTH)-~*WI 47 ¢ sdew ‘+17F : +d [zu1)
“I1861 ‘STIN mo13 ayqeyieAe : -ep ‘prayiduiadg ¢ 193uan
yo1easay BuriaauyBuz TeIseo) AWIy G| : *BA AYOATIE 3I04—- UUBHON
°d syuuad] £q ! (£/-7961) K813 maN ‘A1) dyiueriv e saBueyd yoeag
*d sjuulg ‘uuendl

L79 €-18 ‘ou mygene £0701

*¢~18 cou
Y ((*S°n) 123ua) yoaeassyy Buriasuiluz TEISEO)) 330d31 SNOIURTTIISTH
$83713¢ °I11  *21311 11 cuweafold uojlenT®AR yoeay °*r  +saBueyd
auTTaioyy */ °uoj1d3301d 3loys ¢g vsaydwag °¢ -3y130id yoeag °y
©JUIMYSTINOL YOBIP °f °UOTROID Yowag +7 °*(°r°N) K1y) OrIUETIY °]
*p23uauNdOp 218 SMICIS (] IO SID3yII Ayl
pue ‘passndSIp ale Q6] PUP £967 ul paysyrdwodde sjcafoad 17y3-ydeaq
sofew (.61 03 7961 WoxJ ‘Aaszar man ‘£3I7) dTIueliy 1e sauly ayyyoad
uands BuoTe opewm 21am YOwvaAq JSH FAOQE Y3 JO SAIAINS IATijiraday
L1861 udxe,
*37313 J9a0D
(§-~18 *ou ¢ 123u3d) ydieasay SujiaaurBug TEISEOD
w1y °g*q / 310423 SNOILBTYISTR)--°WD 7 ¢ sdew <1y} : *d (zw(]
‘1861 °‘SIIN WOy arqefTeae : cep ‘prajjluyidg ¢ 1a33ua)
yoieasay BuriasuiBui yeiseo) Amiy *Sen : *BpA ITOATIF 3104-~ UUB)IR
*d4 sfuuaq Aq / (£¢-7961) K3s13r may ‘L3713 2T3ueldy e saBueyd yoeag
°d STUUIQ ‘uuendy

L9 £€~18 *ou Jmigen® €001

*¢-18 cou
¢ ((*sS*n) 123ud) yoieasay FuyissuiBuy Teaswoy) 1iodal sno3ueylAISTH
$83T33¢ °II1  *3TITL °*I11 weiBoid uorienyeay yoeag °y °safueyd
auyyeloyg *; *uolId3load dioyg g *sayodeay ¢ -a[1j01d yoESY v
*IUBMBTINOU YOPAY °f *UOTS0II YOBIG °7 *(°r*N) LI1D OTIURTIV °I
*paJUBWNIOP 231 SWIOIS /| JC SIDAFy2 Ayl
pue ‘passnosIp aie /61 PuP €961 UF PayYsyrdwodde sidalfoad [r1j-udeaq
10fe  *gL61 03 7961 WOx) ‘Aasiar maN ‘A37) OTIueTiy 1® saujy ayrjoad
uaa28 SuoTe apEw 31am yOEAG TTSH 9A0qE Y3 JO SAaAInS saYIyIadey
1861 ydaey,
*3{313 I9A0)
(g~18 *ou ¢ 123udy) Yyodaedsay JuiaswsuiBuy TeISEO)
Kway *Seq / 3120421 INOBURTTIIETH)--*md sz ¢ sdem ‘-7 : *d {zv1}
*1861 ‘STIN molj @1qeyTese : +ep ‘prayjyduiadg ¢ 191Uy
yoaeasay BuyiasujBuy yersec) Away °S°n @ ‘A ITOATIP 110gw-*UUB)IY
*d syuuaq Aq / (££-7961) K3si1ar maN ‘A11) o1iueyIy Iv safueyd yoeag
*d Syuuag ‘uue)oy

{29 ¢-18 °ou Imigen £0701

‘¢-18 ‘ov

{((*S°f1) 193us) yoieasay JuyisauTuy 1eISEO)) 3104331 SNOIUERT[IISTH

$$3729S *I1I  °*ST3TL °*I1 -weafoig uoyienieam yodeay 1 *safueys

JUT12a04S *; *uofida30id 3xoys *g esaydeag °¢ *a171301d ydesg °y
*JUAMYSTINOU YDBAY °f °*UOTIS0I3 yoeag 7 °(°f°N) £31D dliveyw °y

*pajudWNIOD I SWIVIS /] JO 8IV3II a3yl

pue ‘passndSIp 3ie (/6] PUR {961 ul PaIysyTdmodde s333(0ad Y17I-ydeaq

zofey  “gr61 03 7961 Woa3 ‘Aasiapr maN ‘£11) dTiveTIV 1€ SAUY[ arrjoad
uands FuoTe apem 31am YOR3G JSH SAOQE Yl JO SAIAINS dajiyiaday
*1861 udiey,
*3a7111 13a0)

(g-18 *ou ¢ 131u¥y ydiees3dy SujaaauidBuy TeiIseo)
Amiy sgef / 1x0dal SNoAUBTTAISTR)~-@2 (g ¢ sdEm CoTTT @ *d [Z%)]

*1861 ‘SIIN WOIJ d1qelieae = cep ‘prayjuiads ¢ a9juap

yoseasay BurieauyBuy Jeiseo) Amay *Se(} t *BA ITOATIE 3I0J-- *LURHIN
*d syuuaq L9 / (£¢-2961) A9saar may ‘A371) dy3uely e sadueyd yoeag

*d syjuuag ‘uuejIR

a1t e = ——



