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FOREWORD 

One of the basic efforts under the general investigations program 
at the Coastal Engineering Research Center is to follow the behavior 
of selected coastal works with the view of developing new or improved 
design criteria and techniques for application to future works. The 
report presented herein describes results of study of the sand beach fill 
placed at Seaside Park, Connecticut, in accordance with a plan developed 
by the U. S. Army Corps of Engineers. Study results pertaining to the 
effectiveness of this operation will at a subsequent time be correlated 
with similarly obtained results from many other beach fill locations, and 
hopefully more positive design criteria, where present deficiencies exist, 
can be derived through empirical considerations. 

Periodic placement of suitable sand fill at appropriate time inter-
vals is frequently found through currently accepted design procedures to 
be the most economical method of stabilizing and protecting long reaches 
of shore, and work of this nature is either authorized or in progress at 
a number of beach sites along the u. S. coast line. The work at Seaside 
Park comprises one of these projects, and the beach fill material was 
obtained from the nearby offshore bottom. Although fill material has 
been similarly obtained for several other shore protection projects, at 

·the present time there are no established criteria relative to the optimum 
distance of the offshore borrow area to the beach zone. 

This report was prepared by William H. Vesper, Hydraulic Engineer, 
Engineering Development Division, Coastal Engineering Research Center, 
under direction of Jay V. Hall, Jr., Chief of the Division. At the time 
of completion of this report, Colonel F. O. Diercks was Director of the 
Center and J. M. Caldwell was 9hief Technical Advisor. Field data utilized 
herein were obtained through the U.S. Army Engineer Division, New England. 

This report i~ published under authority of Public Law 166, 79th 
Congress, approved.July 31, 1945, as supplemented by Public Law 172~ 
88th Congress, approved November 7, 1963. 
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BEHAVIOR OF BBAOI FILL AND OORROW AREA AT SEASIDE PARK 
BRIDGEPORT, CONNECTICUT 

by 

William H. vesper 
Engineering Development Division 

Coastal Engineering Research Center 

INTRODUCTION 

Seaside Park is located immediately west of Bridgeport Harbor between 
Tongue Point and a narrow peninsula known as Fayerweather Island in the 
city of Bridgeport, Connecticut (see Figure 1). In 1953 the U. S. Army 
Corps of Engineers, in cooperation with the State of Connecticut, completed 
a beach erosion control study of the segmept of Connecticut shore from 
Housatonic River to Ash Creek.* Seaside Park is within this area. The 
purpose of the cooperative study was to determine the most suitable method 
of stabilizing and improving the shore line. Local officials had stated 
that additional beach area was desired and needed for recreational use at 
Seaside Park because of overcrowding of the existing beach during periods 
of peak use. For this reason, a plan of protection for Seaside Park in-
volving placement of a sand beach in front of the seawall was economically 
justified and was considered preferable to one involving placement of 
riprap revetment in front of an existing masonry seawall. The recommended 
plan of improvement was authorized as a Federal project in 1954. It in-
volved widening approximately 8,800 feet of shore west of Breezy Point to 
a 125-foot width (above mean high,water) by direct placement of sand fill. 
The improved beach was to be main~ained by periodic nourishment. The berm 
of the beach was to have a width of 25 feet in front of the seawall at an 
elevation of 5 feet above mean high water, and a minimum width of 125 feet 
between the seawall and the mean high water shore line. The anticipated 
natural slopes of the improved beach after adjustment by wave action, from 
which required fill quantities were estimated, were 1 on 20 above and 1 on 
30 below the plane of mean high water. The estimated quantity of sand re-
quired for the initial fill was 635,000 cubic yards. The average annual 
nourishment requirement was estimated at 10,600 cubic yards. 

*Area 7 - Housatonic River to Ash Creek, Conn., Beach Erosion Control 
Study, published as House Document No. 248/83/2. 



SUMMARY· OF PHYSICAL DATA 

Seaside Park is a public park and bathing beach operated by the city 
of Bridgeport (see Figure 1). The shore frontage extends generally in a 
northeasterly direction for approximately 12,500 feet from a seawall at 
Fayerweather Island to Tongue Point located inside Bridgeport Harbor. The 
area is sheltered by Long Island from direct exposure to waves of the 
Atlantic Ocean. It is exposed to waves in Long Island Sound over limited 
fetches from the east through the southwest, although it is sheltered to a 
large extent from easterly waves by the Bridgeport Harbor breakwaters and 
adjacent shores. 

The rate of littoral transport at Seaside Park is relatively small. 
There is a slight predominance in direction of movement toward the west 
from the eastern part of the beach. However, the beach is concave toward 
Long Island Sound and material moves occasionally.toward the center of the 
beach from the more nearly north-south oriented west part of the beach. 
Tides are semidiurnal with mean and spring ranges of 6.8 and 8.0 feet, 
respectively. The highest tide of record occurred during the hurricane of 
September 21, 1938, when it reached an elevation of 13.8 feet above mean 
low water. Tides up to 10 feet above mean low water occur with a frequency 
of at least once a year. 

Prior to improvement of Seaside Park in 1957, the shore was protected 
throughout its 12,500-foot length by a rubble masonry seawall. The toe of 
the wall was revetted with dumped riprap. Except for about 650 feet near 
the center section of the shore where the seawall was recessed to form a 
pocket bathing beach, the seawall was located at or very near the high 
water shore line. A narrow sandy beach, varying in width up to about 50 
feet above mean high water, fronted the seawall along its westerly 2,000 
feet. The beach was composed of fine to medium sand and had a fairly 
steep slope (approximately 1 on 12) between low and high water. The slope 
flattened considerably in the vicinity of the low water line. Although 
the seawall was successful in preventing recession of the shore line of 
the park, the wall itself was subject to considerable damage during severe 
storms as were park facilities adjacent to the wall. 

PROJECT CX>NSTRUCTION 

In February 1957 the State of Connecticut began construction of the 
beach improvement project at Seaside Park. The beach was widened between 
Breezy Point and the Fayerweather Island seawall (Ranges P-1 to P-84, 
Figure 1), a distance of about 8,300 feet, by placement of approximately 
690,000 cubic yards of sand fill (in-place measurement on the beach). 
(See Figure 2 for typical profiles.) The fill material was obtained by 
hydraulic pipeline dredge from a borrow area located approximately 1,200 
feet offshore between Ranges P-22 and P-60. The borrow area, about 350 
feet wide and 3,700 feet long, was dredged to an average depth of 22.5 
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feet below mean low water. Samples of the fill material had an average 
median diameter of 0.37 millimeter, ranging from 0.12 to 1.10 millimeters. 
The fill placement was completed in March 1957. Storm drainage extensions 
necessary for thP project were completed the following month. 

SURVEY DATA 

Forty-one .profiles of the shore and offshore bottom were taken at 
intervals of approximately 200 feet along the shore (Ranges P-2 to P-82, 
inclusive, even numbers only) in March 1956 (before placement of beach fill) 
and repeated in March 1957 (immediately after filling). Condition surveys 
of all ranges were made in September 1957 and June 1959; in Ma·rch 1962 ten 
selected ranges were resurveyed. The 1962 survey was limited to ten ranges 
for reasons of economy and because it·was felt that the selected spacing 
would furnish sufficient data for significant volumetric computations. 
Soundings along nineteen ranges in the borrow area were taken in February 
1957 (before dredging) and in March 1957 (after dredging) at intervals of 
approximately 200 feet (Ranges R-26 to R-64, inclusive). Ranges R-30, R-40, 
R-50, and R-60 through the borrow area (shown in plan on Figure 1) were 
resurveyed in September 1962. Profile and range locations, a typical 
as-built beach profile, and plots of the profile data for the ten selected 
ranges are shown in Figures 1, 2, and 3,respectively. Ranges for sounding 
the borrow area run normal to the borrow area and are thus oriented 
differently than ranges for beach profiles. 

Two sand samples were taken from the beach at midtide level in 1956 
before fill placement and eighty samples were taken in 1957 after fill 
placement. 

During the repeat survey of March 1962, nineteen surface samples were 
taken from the beach and nearshore zones and four subsurface samples were 
taken in the borrow area. The surface samples were obtained with a small 
clamshell bucket sampler (Patterson dredge). The device is small enough 
to be handled by two men in an open skiff. The subsurface samples were 
obtained with a 2-inch 0. D. Acker spoon. Sand sample data are given in 
Table 1. 

ANALYSIS OF DATA 

Comparative profiles obtained from surveys from 1956 through 1962 
are shown in Figure 3 for the ten selected profiles. For most of the 
ranges the new profile closes with the previous profile about 400 to 600 
feet offshore of the mean high water line. Between Ranges P-2 and P-46, 
successive profiles close at depths of from 1 to 1.5 feet below mean low 
water and between P-56 and P-82, they meet at depths of from 2.5 to 3.0 
feet below mean low water. 
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TABLE 1 

STATISTICAL ANALYSIS OF SAND SAMPLES 
SEASIDE PARK,OONNECTICIJT 

A - February-March 1957 (Imntediately After Initial Fill Placement) 

Percent Coarser Than Stated Size 

9S% 84% 7S% SO% 25% 16% 5% Phi Standard Skew-
Range Phi Phi Phi Phi Phi Phi Phi M!!an Deviation ness 
No. ..... Units .... Units ..... Units mm • Units mm. Units mm. Units mm. Units Mq> a'I' a'I' Remarks 

P- 6 , lJ 2.94 .21 2.2s .27 1.89 .44 1.18 • 71 0.49 .92 0.12 2.00 -1.00 1.18 1. 06 0 100' Offset 
P- 6 .12 J.06 .21 2.2s .28 1.84 .5S 0.86 1,25 -O.J2 1.82 -0.86 0.69 1. 58 -0.25 so• Offset 
P- 8 .14 2.84 .21 2.2S .27 1.89 .4S l.lS • 79 0.34 1.05 -0.07 1.09 1.16 -0.06 101)' Offset 
P- 8 .15 2. 74 .26 1.94 .J4 1.56 • 70 0.Sl 1. 60 -0.68 2.4S -1.29 - 0.J3 1. 61 -0.54 so• Offset 
P- 9 .09 3.47 .16 2.64 .21 2.25 .34 1.S6 .49 1.0J .61 0.71 1.04 -0.06 1.67 0.96 0.11 150' Offset 
P- 9 .15 2. 74 .28 1.84 .37 1. 4J .82 0.29 1.4S -0.54 2.30 -1.20 0.32 1. 52 0.09 50' Offset 
P-10 .07 3.84 .12 3.06 .14 2.84 .23 2.12 .34 l.S6 .38 1.40 .48 . 1.06 2.23 0.83 0.13 150' Offset 
P-10 .lS 2. 74 .28 1.84 .38 1.40 • 7S 0.41 1. 71 -0. 77 3.00 -1.58 O. lJ 1. 71 SO' Offset 
P-12 .10 3.32 ,17 2. 56 .21 2.25 .30 1. 74 .43 1,22 .57 0.81 1.51 -0.59 1.68 0.87 -0.07 75' Offset 
P-12 .22 2, 18 .32 1. 64 .42 l.2S .90 0,15 2.45 -1.29 50' Offset 
P-14 .07 3.84 .11 3.18 .13 2.94 .32 1.64 .41 1.29 .45 1.15 • 59 0. 76 2.16 1.01 0. 51 100' Offset 
P-14 .18 2.47 .32 1.64 .39 1.32 .S9 o. 76 1.05 -0.07 1.49 -0.S8 0.S3 1.11 50 1 Offset 
P-lS .10 3.32 .18 2.47 .25 2.00 .38 1.40 ,49 1. 03 .58 o. 79 • 91 0.14 1.63 0.84 0.29 7S' Offset 
P-lS .15 2.74 .26 1.94 .J3 1.60 .64 0.64 1.21 -0.27 1.60 -0.68 0.63 1.31 50' Offset 
P-16 .09 J.47 .15 2. 74 .18 2.47 .2S 2.00 .33 1.60 .40 1.32 .63 0.67 2.03 0. 71 0.04 75' Offset 
P-16 .09 3.47 .14 2.84 .18 2.47 .39 1.36 ,90 0.15 1.30 -0.38 1.23 1. 61 50' Offset 
P-18 .08 3.64 .10 3.32 .13 2.94 .30 1. 74 .49 1.03 .55 0.86 .68 o. 56 2.09 1.23 0.28 75' Offset 
P-18 .12 3.06 .18 2.47 .27 1.89 .50 1,00 .9S 0.07 1.J2 -0.40 - 1.03 1.43 - ·so• offset 
P-20 .12 3.06 .19 2.40 ,2J 2.12 .34 1.S6 .46 1.12 • 54 0.89 .71 0.49 1. 64 o. 7S 0.11 75' Offset 
P-20 .16 2.64 .23 2.12 .29 1. 79 .S9 ·o. 76 1.10 -0.15 1.48 -O.S7 0.77 1.34 - 50' Offset 
P-20 .10 3.J2 .15 2. 74 .17 2.S6 .24 2.06 .32 1, 64 .38 1.40 • 55 0.86 2.07 0.67 0.11 100' Offset 
P-20 .20 2.J2 .32 1.64 .40 1.J2 • 78 0.36 1.58 -0. 66 2.40 -1.27 - 0.19 1. 45 - SO' Offset 
P-22 .10 3.32 .18 2.47 .22 2.18 .32 1. 64 .39 1.36 .43 1.22 • S7 0.81 1.84 0.62 0.32 75' Offset 

a> P-22 .11 3.18 .21 2.25 .27 1,89 .S9 o. 76 1.31 -0.39 1.80 -0.85 0. 70 1. SS - 50' Offset 
P-24 .09 J.47 .13 2.94 .16 2.64 .22 2.18 .J2 1. 64 . J8 1.40 .S9 0. 76 2.17 o. 77 -0.01 7S' Offset 
P-24 .13 2.94 .3S 1.Sl .41 1.29 .60 o. 74 1.29 -0.37 2.40 -1.27 0.12 1. 39 50' Offset 
P-26 .10 3.32 .14 2.84 ,17 2. S6 .22 2.18 .29 1. 79 .3J 1.60 .46 1.12 2.22 0.62 0.06 75' Offset 
P-26 .11 3.18 .21 2.2s .29 1. 79 .46 1.12 .69 0.54 .82 0.29 1.21 -0.27 1.27 0.98 0.15 25' Offset 
P-28 .10 J.J2 .16 2.64 .20 2.32 .30 1. 74 • 44 1.18 . 59 o. 76 1. 00 0.00 1. 70 0.94 -0.04 75 • Offset 
P-28 .09 3.47 .13 2. 94 • ls 2. 74 .20 2.32 .25 2.00 .28 1.84 .39 1. J6 2.39 0. 5S 0.13 50' Offset 
P-30 .10 3.32 .16 2. 64 .20 2.32 .29 1. 79 .45 1.15 • S8 o. 79 1.12 -0.16 1. 71 0.92 -0.08 300' Offset 
P-30 .10 3.32 .17 2. 56 .20 2.32 .28 1.84 ,J7 1.43 .49 1.03 - 1. 79 0. 76 -0.07 27S' Offset 
P-32 .09 3.47 .15 2. 74 .18 2.47 .25 2.00 .35 1.51 .43 1.22 • 71 0.49 1.98 o. 76 -0.03 300' Offset 
P-32 .10 3.J2 .16 2.64 .20 2.32 .30 1, 74 ,46 1.12 • S9 0. 76 1.21 -0.27 1. 70 0.94 -0.04 27S' Offset· 
P-34 .11 3.18 .16 2,64 .19 2.40 .27 1.89 ,36 1.47 .44 1.18 .66 '0.60 1. 91 0. 73 0.03 3S0' Offset 
P-34 .11 J.18 , 17 2. S6 .21 2.2S .29 1. 79 ,4J 1.22 .SJ 0.92 1.02 -0.0J 1. 74 0.82 -0.06 300' Offset 
P-36 .11 3.18 .18 2.47 .22 2.18 .JO 1, 74 .38 1.40 .42 1.2s .S3 0.92 1.86 o. 61 0.20 150' Offset 
P-36 .18 2.47 .2S 2.00 ,38 1.40 • 7S 0.41 - - - 200' Offset 
P-38 .09 J.47 , lS 2. 74 .18 2.47 .25 2.00 ,32 1.64 .J6 1.47 .48 1.06 2.10 0.63 0.16 27S' Offset 
P-38 .16 2.64 .2s 2.00 .30 1. 74 .49 1.03 .87 0.20 1.29 -0.37 0.81 1.18 -0.27 200' Offset 
P-40 .07 3.84 .13 2. 94 .18 2.47 .34 1. 56 ,60 0. 74 • 78 0.36 1,S2 -0.60 1.6S 1.29 0.07 150' Offset 
P-40 - - .21 2.2s .28 1.84 .44 l, 18 .69 O.S4 . 91 0.14 2.00 -1.00 1.19 l.OS 0.01 so• Offset 
P-40 - .07 J.84 .09 J.47 .16 2.64 ,19 2.40 .22 2.18 .32 1.64 J.01 O.SJ 0.44 7S' Offset 
P-40 .ls 2. 74 .24 2.06 ,)0 1. 74 .S2 0.94 1.02 -0.0J 1.60 -0.68 0.69 1. J7 -0. J6 50' Offset 
P-42 ,10 3.J2 .15 2. 74 .17 2. S6 .2S 2.00 .JO 1. 74 .JJ 1.60 .42 1.25 2.17 O.S7 O.JO lSO' Offset 
P-42 .12 J.06 .21 2.2S .26 1. 94 .42 l,2S .71 0.49 . 96 0.06 2.40 -1.26 l. lS 1.09 -0.09 50' Offset 
P-42 .OB 3.64 .14 2.84 .18 2.47 .28 1.84 .40 1.J2 .47 1.09 .64 0.64 1. 96 0.87 0.14 150' Offset 
P-42 .15 2,74 ,26 1. 94 .35 1. Sl . 7J 0.45 1. 70 -0. 77 2.90 -l.S4 - 0.20 1. 74 -1.2S 50' Offset 
P-46 ,08 J.64 • lJ 2, 94 .16 2.64 .20 2.J2 .24 2.06 .2S 2.00 .28 1.84 2. 47 0.47 O.J2 17S' Offset 
P-46 .11 J,18 .18 2.47 .2J 2.12 • J7 1.4J • S7 0.81 • 73 0,4S 1.JO -0.J8 1.46 1. 01 O.OJ 50' Offset 
P-48 .07 J.84 .12 J.06 .1S 2. 74 .20 2.J2 ,27 1.89 .JO 1. 74 .41 1.29 2.40 0.66 0.12 150' Offset 
P-48 .09 J.47 .15 2. 74 .18 2.47 .28 L84 .J2 1. 64 .J7 1.4J . 54 0.89 2.08 0.65 O.J7 SO' Offset 
P-50 • lJ 2, 94 .20 2.J2 • 24 2.06 .31 1. 69 .J3 1.60 .36 1. 47 .49 1.0J 1. 89 0.42 0.48 100' Offset 
P-SO ,14 2.84 .22 2,18 .26 1.94 .40 1.32 • S9 o. 76 . 74 0.4J 1.18 -0.24 1. JO 0.87 -0.02 50' Offset 
P-S2 ,11 J.18 .17 2.56 .20 2.32 .29 1. 79 .42 1.25 . 53 0.92 . 94 0.09 1. 74 0.82 -0.06 7S' Offset 
P-S2 .07 J.84 .11 J.18 .14 2.84 .20 2.32 .29 1. 79 • JS 1. Sl .64 0.64 2.34 0.83 0.02 2S' Offset 
P-S4 .09 J.47 .14 2.84 .16 2.64 .2S 2.00 .28 1.84 .Jl 1.69 .41 1.29 2.26 O.S7 0.46 150' Offset 
P-S4 .07 3.84 .12 3.06 .1S 2. 74 .21 2.2S .28 1.84 .33 1. 60- .so 1.00 2.33 o. 73 0.11 50' Offset 
P-56 - - - .08 3.64 .12 J. 06 ,17 2.56 .21 2.25 .32 1. 64 - 150' Offset 
P-56 .14 2.84 .20 2.32 .23 2.12 .29 1. 79 ,J7 1.43 .43 1.22 .59 o. 76 1. 77 o.ss -0.03 50' Offset 



TABLE 1 
(Continued) 

95'4 84'L 75'4 503 253 163 53 Phi Standard Skew-
Range Phi Phi Phi Phi Phi Phi Phi Mean Deviation ness 

No. mm. Units mm. Units mm. Units mm. Units mm. Units mm. Units mm. Units M a'P °'rp Remarks rp 

P-58 .11 3.18 .15 2. 74 .18 2.47 .23 2.12 .29 1. 79 .33 1.60 .42 1.25 2.17 0.57 0.09 200' Offset 
P-58 .11 3.18 .17 2.56 .20 2.32 .30 1. 74 .45 1.15 .57 0.81 .97 0.04 1.68 0.87 -0.07 50' Offset 
P-60 .13 2.94 .20 2.32 .24 2.06 .32 1.64 .39 1.36 .43 1.22 .56 0.84 1.77 0.55 0.23 175' Offset 
P-60 .14 2.84 .22 2.18 .26 1.94 .40 1.32 .59 o. 76 • 75 0.41 1.29 -0.37 1.29 0.88 -0.03 60' Offset 
P-62 .10 3.32 .13 2.94 .15 2. 74 .18 2.47 .21 2.25 .22 2.18 .25 2.00 2.56 0.38 0.24 175' Offset 
P-62 .12 3.06 .19 2.40 .23 2.12 .34 1.56 .54 0.89 .64 0.64 1.10 -0.14 1.52 0.88 -0.05 50' Offset 
P-64 .07 3.84 .12 3.06 .14 2.84 .20 2.32 .24 2.06 .27 1.89 .38 1.40 2.47 0.58 0.26 175' Offset 
P-64 .09 3.47 .16 2.64 .20 2.32 .35 1.51 .59 0.76 .78 0.36 1.51 -0.59 1.50 1.14 -0.01 50' Offset 
P-66 .07 3.84 .14 2.84 .18 2.47 .30 1.74 .58 o. 79 .85 0.23 2.00 -1.00 1.53 1.30 -0.16 150' Offset 
P-66 .08 3.64 .15 2.74 .20 2.32 .32 1.64 .51 0.97 .65 0.62 1.16 -0.21 1.68 1.06 0.04 10' Offset 
P-68 .08 3.64 .15 2.74 .18 2.47 .26 1.94 .35 1.51 .42 1.25 .68 0.56 1.99 0.74 0.07 100' Offset 
P-68 .06 4.06 .13 2.94 .16 2.64 .23 2.12 .33 1.60 .42 1.25 .97 0.04 2.09 0.84 -0.03 15' Offset 
P-70 .09 3.47 .16 2.64 .19 2.40 .29 1.79 .40 1.32 .47 1.09 • 75 0. 41 1.86 0. 77 0.10 100' Offset 
P-70 .08 3.64 .15 2.74 .20 2.32 .36 1.47 .60 0. 74 .76 0.40 1.48 -0.57 1.57 1.17 0.08 15' Offset 
P-72 .01 3.84 .10 3.32 .13 2.94 .22 2.18 .35 1. 51 .44 1.18 .73 0.45 2.25 1.07 0.07 100' Off set 
P-72 .06 4.06 .09 3.47 .12 3.06 .20 2.32 .35 1.51 • 48 1.06 .99 0.01 2.26 1.20 -0.06 15' Offset 
P-74 .06 4.06 .10 3.32 .12 3.06 .17 2.56 .23 2.12 .27 1.89 .39 1.36 2.60 0. 71 0.06 100' Off set 
P-74 .09 3.47 .15 2.74 .20 2.32 .37 1.43 .69 0.54 .98 0.03 2.22 -1.15 1.38 1.35 -0.04 15' Offset 
P-76 .08 3.64 .12 3.06 .14 2.84 .20 2.32 .28 1.84 .32 1.64 .41 1.29 2.35 0. 71 0.04 200' Offset 
P-76 .11 3.18 .18 2.47 .23 2.12 .42 1.25 .75 0.41 1.02 -0.03 2.20 -1.15 1.22 1.22 -0.03 15' Off set 

<D 
B - March 1962 (5 Years After Fill Placement) 

P-12 .23 2.13 .27 1.89 .30 1. 74 .38 1.65 .47 1.08 .53 0.91 .62 0.70 1.40 0.49 -0.51 
P-12 .25 1.99 .28 1.84 .30 1.75 .35 1.50 .43 1.23 .47 1.08 .51 0.81 1.46 0.38 -0.11 
P-12 .11 3.15 .13 2.93 .14 2.83 .16 2.62 .20 2.32 .22 2.18 .26 1. 91 2.55 0.37 -0.19 
P-12 .14 2.84 .15 2.71 .16 2.61 .19 2.38 .24 2.09 .29 1. 76 .46 1.10 2.24 0.48 -0.30 
P-26 wet sieved wet sieved .08 3.60 .12 3.02 .18 2.51 .20 2.35 .28 1.86 -
P-26 .10 3.27 .14 2.88 .16 2.69 .19 2.37 .26 1.95 .29 1. 77 .39 1.35 2.32 0.56 -0.08 
P-36 .16 2.66 .22 2.21 .25 2.00 .32 1.63 .41 1.28 .45 1.14 • 54 0.88 1.68 0.54 0.08 
P-36 .22 2.18 .26 1.92 .29 1.78 .37 1.42 .48 1.05 .54 0.88 .74 0.44 1.40 0.52 -0.04 
P-36 .11 3.15 .14 2.84 .15 2.70 .19 2.41 .24 2.04 .28 1.81 .39 1.35 2.32 0.52 -0.16 
P-36 .14 2.86 .17 2.59 .18 2.50 .21 2.2s .26 1.95 .29 1.80 .36 1.46 2.20 0.40 -0.14 
P-36 wet sieved wet sieved wet sieved wet sieved wet sieved wet sieved wet sieved 
P-36 .10 3.38 .13 2.98 .15 2. 75 .22 2.22 .32 1.65 .39 1.35 .54 0.88 2.16 0.82 -0.07 
P-36 wet sieved .16 2.69 .25 2.01 .45 1.15 .63 0.66 1.29 --0. 37 4.44 -2.15 1.16 1.53 0.01 
P-46 .24 2.08 .27 1.89 .28 1.83 .33 1.59 .39 1.37 .41 1.28 .49 1.02 1. 58 0.30 -0.02 
P-46 .26 1.93 .29 1.80 .30 1.72 .33 1.58 .40 1.34 .42 1.27 .48 1.06 1. 54 0.26 -0.17 
P-46 .11 3.22 .12 3.00 .14 2.88 .16 2.62 .20 2.30 .23 2.12 .34 1. 56 2. 56 0.44 -0.15 
P-46 .14 2.83 .17 2.57 .19 2.40 .24 2.04 .35 1.52 .43 1.23 .SB 0.78 1.90 0.67 -0.21 
P-46 .26 1.96 .29 1.80 .31 1. 70 .38 1.41 .48 1.05 .54 0.88 1.20 --0. 26 1.34 0.46 -0.15 
P-46 .15 2. 77 .17 2.53 .19 2.38 .24 2.05 .31 1.67 .36 1.47 .49 1.04 2.00 0.53 -0.09 
P-56 wet sieved wet sieved wet sieved .08 3.66 .11 3.21 .13 2.98 .19 2.38 - - -
P-76 .28 1.84 .33 1.61 .36 1.48 .44 1.20 .52 0.95 .58 0.78 .65 0.61 1.20 0.42 -0.01 
P-76 .20 2.33 .22 2.17 .24 2.08 .28 1.84 .36 1.48 .40 1.33 .49 1.02 1. 75 0.42 -0.21 
P-76 .17 2.52 .31 1.67 .38 1.40 .43 1.23 .49 1.02 .54 0.88 .62 0.70 1.28 0.40 0.11 
P-76 .11 2.18 .14 2.83 .16 2.66 .21 2.26 .27 1.89 .32 1.67 .48 1.05 2.25 0.58 -0.02 



Volumetric changes were computed usin~ ~pe ten selected profiles 
shown on Figure 3. Changes between these ~es were computed by the 
end-area method involving areas between the offshore closure points of 
the profiles, their common landward closure point at the rubble seawall 
and the distance between ranges. To facilitate volumetric computation 
and obtain better definition of the net material movement in the area, 
beach and foreshore have ·been divided into three zones, as follows: 

a. Above mean high water (between MHW on beach and seawall). 

b. Between mean high water and mean low water lines. 

c. Below mean low water (between MLW on beach and the point 
where comparative profiles close in the offshore zone. 

Volumetric changes were computed in each zone for periods between each 
survey from 1957 to 1962 and are given in Table 2. The computations show 
a net gain in volume for the entire beach during the first 6 months after 
fill placement amounting to approximately 44,000 cubic yards. Accretion 
in the zone below mean low water accounted for 60 percent of the total, 
while 15 percent was in the zone between mean low and mean high water, 
and about 25 percent in the zone above mean high water. 

During the 21-month period September 1957 to June 1959, losses 
greatly exceeded gains. Net losses during this period amounted to 102,500 
cubic yards, with the greatest loss occurring in the zone between mean low 
and mean high water. About 75 percent of the total loss occurred in this 
zone, 24 percent in the zone above mean high water, and losses from the 
zone below mean low water amounted to only 1 percent of the total. 

From June 1959 to March 1962, accretion again occurred along the entire 
beach and amounted to 50,400 cubic yards. As during the earlier accreting 
period .immediately after placement, most of the gain was in the zone below 
low water, where 75 percent of the total accreted quantity was accounted 
for. The other 25 percent was distributed 5 percent and 20 percent, 
respectively, in the zone above mean high water and the zone between mean 
low and mean high water. 

For the 5-year period from March 1957 to March 1962, the data in 
Table 2 indicate losses of 12,200 and 59,300 cubic yards of material, 
respectively, from the zone above mean high water and the zone between 
mean low and mean high water, while the zone below mean low water was 
gaining 63,100 cubic yards. The net result of material movement to or 
from the entire area, therefore, was erosion amounting to about 8,400 cubic 
yards, or net losses at the rate of 1,680 cubic yards per year. 

Changes in the locations of the mean high and mean low water lines are 
shown graphically on Figures 4 and 5, respectively. Since the fill was 
placed in 1957, there has been a landward movement of the high water line 
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TABLE 2 

VOLIJMBTRIC OIANGES - SEASIDE PAJlJ(, CONNECTICUT, 1956-1962 

(Volumes 103 Cubic Yards) 

Before and After Fill 5-Year Change 
March"l956 - March 1957 March 1957-September 1957 September 1957 - June 1959 June 1959 - March 1962 March 1957 March 1962 

Above MLW Below Above MLW Below Above MLW Below Above MLW Below Above MLW Below 
Station MllW MHW MLW Net MllW MllW MLW Net MllW MllW MLW Net MllW MllW MLW Net MllW MllW MLW Net 

P-1 
to 

P-2 0.1 2.1 0.2 2.4 - - - - - - - - - - - - - - - -
P-2 
to 

p,..6 2.9 17.3 1.3 21.5 0.7 2.0 0.9 3.6 -1.3 -0.3 0.2 -1.4 - - - - -0.6 l.7 1.1 2.2 

P-6 
to 

P-12 8.7 29.0 2.7 40.4 -0.3 0.5 3.6 3.8 -2.l -2.2 -0.9 -5.2 -2.8 -1.3 2.6 -1.5 -5.2 -3.0 5.3 -2.9 

P-12 
to 

P-20 12.0 40.4 6.0 58.4 0.6 o.s 3.1 4.2 -1.2 -4.2 -4.9 -10.3 -2. 7 -0.9 3.3 -0.3 -3.3 -4.6 1.5 -6.4----.__ 

P-20 --~ 
to 

P-26 8.6 32.9 7.9 49.4 o.s 1.3 0.1 1.9 0.5 -2.l 3.5 1.9 l.O -0.3 1.3 2.0 2.0 -1.1 4.9 5.8 

P-26 
to 

P-36 23.9 67.7 16.2 107.8 2.2 1.4 0.6 4.2 -1.4 -9.0 6.6 -3.8 1.6 1.1 3.1 5.8 2.4 -6.5 10.3 6.2 

P-36 
to 

P-46 23.2 70.1 21.2 114.S 1.6 -2.6 0.3 -0.7 -2.9 -6.1 1.2 -7.8 -1.2 -0.2 3.4 2.0 -2.5 -8.9 4.9 -6.5 

P-46 
to 

P-56 10.7 66.9 14.2 91.8 -0.2 -8.3 -0.6 -9.1 -0.8 3.3 -3.0 -0.5 0.3 0.4 2.9 3.6 -0.7 -4.6 -0.7 -6.0 

P-56 
to 

P-66 11.s SS.9 -0.4 64.0 1.2 -0.1 5.2 6.3 0.3 1.9 i3.6 15.8 o. 7 0.2 5.2 6.1 2.2 2.0 24.0 28.2 

P-66 
to 

P-76 17,3 65.6 10.3 93.2 3.3 8.1 10.1 21.5 -10.3 -33.6 -10.6 -54.5 2.5 0.1 8.S 11.1 -4.S -25.4 8.0 -21.9 

P-76 
to 

P-82 7.6 32.4 7.1 47.1 1.5 3.4 3.1 8.0 -6.4 -23.4 -6.9 -36. 7 2.9 11.1 7.6 21.6 -2.0 -8.9 3.8 -7.1 

, P-82 
to 

P-84 -0.1 0.8 0.1 0.8 . - - - - - - - - - - - - - - - -
- -- -- -- -- ---- -- -- -- -- --- ------- -- -- --- -- --

TOTALS 123.4 481.1 86.8 691.3 11.1 6.2 26.4 43. 7 -25.6 -75.7 -1.2 -102.5 2.3 10.2 37.9 50.4 -12.2 -59. 3 63.1 -8.4 --- = = = == = = = --- === = 
Minus sign denotes erosion. No sign denotes accretion. 
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FIGURE 4. HIGH WATER SHORE LINE CHANGES, SEASIDE PARK, CONNECTICUT 
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along the entire restored beach. The gr\a\est movement occurred in the 
vicinity of Range P-76, where the beach had been filled to a greater width 
for added protection. Except in the vicinity of Range P-66 there has been 
a general advance o£ the low water line along most of the shore. This 
advance was undoubtedly due to seaward movement of the fill as the beach 
adjusted to a slope flatter than originally estimated. 

The borrow area was sounded along thirty-nine ianges at intervals of 
approximately 200 feet (Ranges R-26 to R-64, inclusive) in February 1957 
before dredging, and in March of the same year after dredging. From these 
surveys the quantity of material excavated from the borrow area was computed 
to be 638,000 cubic yards. In September 1962 the borrow area was sounded 
along Ranges R-30, R-40, R-50, and R-60 to obtain an indication of the rate 
of shoaling. Comparative profiles, which include the offshore borrow area, 
are s~own on Figure 3. Between March 1957 and September 1962, shoaling in 
the borrow pit amounted to about 79,500 cubic yards, or an average of 
14,450 cubic yards annually. 

The sand sample data given in Table 1 show the sieve analysis of 
samples obtained during fill placement in February - March 1957 and samples 
taken 5 years later in March 1962. The two midtide samples taken in 1956 
before fill pl•cement are not shown. These samples had median diameters 
of 0.24 and 0.55 millimeter, but there is some indication that the latter 
sample was taken from a segment of the beach where active erosion was 
occurring, thus accounting for the higher value. While these samples are 
hardly sufficient to enable a determination of the characteristics of the 
beach material native to the area, it may be assumed that at least 50 per-
cent of the native beach material was of grain size larger than 0.25 
millimeter. The sand samples obtained in 1957 from the beach zone during 
fill placement had median diameters ranging from 0.17 to 0.90 millimeter; 
however, these values are the extreme limits and the average median 
diameter for the 37 samples was 0.38 millimeter. The median diameter of 
the 1962 samples taken from the beach zones ranged from 0.28 to 0.44 milli-
meter, and the average median diameter was 0.35 millimeter. The similarity 
in the values of the average median diameters of the 1957 and 1962 samples 
and the fact that both these values are in the same order as the median 
diameter of the native material, are indications that suitably sized beach 
fill material was obtained from the borrow pit. Analysis of core samples 
taken from the borrow pit in 1962 shows an average of about 30 percent of 
the shoaling material in the bottom of the ·pit to be finer than 0.062 
millimeter. 

The skewness of the 1957 samples, expressed in phi units had values 
ranging from -0.207 to +0.430 and an average value of +0.016. Skewness 
of the 1962 samples ranged from -0.023 to -0.510 and had an average value 
of -0.182 phi units. Skewness is an expression of the symmetry of a 
cumulative size distribution curve. The small average value for the 
skewness of both sets of samples indicates that the peak of the size dis-
tribution in both cases lies very near the median diameter. The peak of 
the size distribution for the 1957 samples lies on the fine side of the 
median diameter, whereas it is on the coarse side for the 1962 samples. 
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Cumulative particle size distribution curves and computed composite 
curves have been drawn for the two sets of samples taken in 1957 and 1962 
using the method given by Krumbein.* Phi tinit values are used for con-
venience in statistical analysis. Phi unit equivalents for standard 
sieve mesh openings covering particle size ranges commonly found in beach 
sands are given in Table 3. Data for the observed composite size frequency 
and· computed composite curves are shown in Tables 4 and 5, respectively and 
plots of the curves are shown on Figure 6. The phi standard deviation for 
the computed curves was found to be 0.53 and 1.25, respectively. These 
values indicate a relatively large variation between the standard deviations 
of the two ~urves. 

DISCUSSION 

During the 5-year period from March 1957 to March 1962, immediately 
following the placement of beach fill, 12,200 cubic yards of material were 
eroded from the beach zone above mean high water and 59,300 cubic yards 
from the zone between the planes of mean high and mean low water. During 
this same period there was a gain of 63,100 cubic yards of material in the 
zone below mean low water, thereby resulting in a net material loss from 
the project area for the three zones of 8,400 cubic yards. Accuracy of 
the volumetric computations is reduced because of the limited number of 
ranges resurveyed in 1962 in comparison to the 1957 survey, but as maximum 
distance between ranges did not exceed 1,000 feet the quantitative com-
putations should at least be of the right order of magnitude. Analysis of 
the data indicates that there has been a general movement of material from 
the beach to the nearshore underwater bottom or to the zone below the mean 
low water line. The quantity of material deposited below the mean low 
water line was about equal to that eroded from the beach and even though 
losses from the upper beach face have been more or less constant along the 
full length of the project beach, there has been a relatively small net 
loss of material from the project area. The data indicate that of the 
total fill placed in 1957, the loss of 71,500 cubic yards from the zones 
above mean low water represents only slightly more than a 10 percent move-
ment of material from its zone of placement. Actually, only a little more 
than 1 percent (8,400 cubic yards) of the initial fill has been lost from 
the project ~rea. Undoubtedly quantities of material much greater than 
those indicated by the available survey data have been moved and redis-
tributed within the study area by littoral forces. 

*Krumbein, W. C. - "A Method for Specification of Sand for Beach Fills," 
Beach Erosion Board, Technical Memorandum No •. 102, U. S. Army Corps of 
Engineers, 1957. ' 
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TABLE 3 

PHI VALUES OF STANDARD SIEVE MESHES 
(AS'IM Sieve Scale) 

Mesh Opening Phi-Unit 
Number Millimeters Value 

5 4.00 -2.00 
6 3.36 -1.75 
7 2.83 -1.50 
'8 2.38 -1.25 

10 2.00 -1.00 
12 1.68 -0.75 
14 1.41 -0.50 
16 1.19 -0.25 

18 1.00 0.00 
20 0.84 0.25 
25 o. 71 0.50 
30 0.59 0.75 
35 0.50 1.00 

40 0.42 1.25 
45 0.35 1.50 
50 0.297 1.75 
60 0.250 2.00 

70 0.210 2.25 
80 0.177 2.50 

100 0.149 2.75 
120 0.125 3.00 

140 0.105 3.25 
170 0.088 3.50 
200 0.074 3.75 
230 0.062 4.00 

270 0.053 4.25 
325 0.044 4.50 
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-- Observed Composite ---- Computed Compos'te 

99 

98 

95 

90 

- 80 c 
0 

..t: -~ 70 
If) ... g 60 
u 
'.;:' 50 
c 
Q) 

~ 40 
Q) 
a.. 30 a> 
> - 20 0 
::J 
E 
::J u 10 

5 

f ~ 
/ 

I Cl) 

j / 
/ 

/ 
,/ 

. /' / 
// ........ 
~/ 

,10" 
A l(f'' 

//J 
/~ // 

~ 
'/ // 

1 1/ 
I v I J 

2 

0.5 

0.2 

-1.0 -0.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 
Phi Units 

FIGURE 6. OBSERVED AND COMPUTED COMPOSITE SIZE 
DISTRIBUTION CURVES OF BEACH FILL MATERIAL 

SEASIDE PARK, CONNECTICUT 

17 



Percent 
Coarser 

s 
16 
25 
so 
75 
84 

.95 

TABLB 4' 

SUMMARY OF DATA FOR OBSERVED 
COMPOSITE SAND SAMPLES 

Phi Values 
Original Fill 

1957 

-0.09 
0.23 
0.59 
1.37 
2.04 
2.40 
3.16 
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1962 

0.80 
1.03 
1.17 
1.52 
1.76 
1.90 
2.18 



TABLE 5 

COMPILATION 
OF 

COMPUTED COMPOSITE CURVE 

2 (B-A) 2 
"2 2 + (B-A) + 

comp •a 12 6(n-l) 

q, B+A 
50 ·2 

4>16 
B+A ·- - a 2 comp 

q,84 
B+A ·- + a 2 comp 

where a2comp is the variance of the computed composite curve, a2 is 
the mean variance of the individual distributions. A and B are the 
extreme phi means and n is the number of sample~ in the set. 

Data for Computed Composite Curve 
Original Fill 1957 

Range Phi Mean 
B A B-A B +A 

2 a 

P-16 1.36 
P-12 0.15 1.21 0.75 
P-28 2.32 
P-38 1.03 1.29 1.76 
P-72 2.32 
P-76 1.25 1.11 1. 78. -
Total 361 429 

2 

Average 1.20 1.40 1.43 

Beach Material 1962 

P-12 1.165 
P-76 1.20 0.45 1.43 

Total 0.45 1.43 0.22 
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a 2 
comp 

a 2 
comp 

a comp 

w50 

TABLE 5 
(Continued) 

Computed
1

Composite 
Original Fill 1957 

= 1.43 + ~ + 1.44 
12 6(365 

= 1.43 + .12 + 0.007 = 1.557 

• 1.248 (standard deviation) 

1.40 

s·+ A =--2 acomp • 1.40 - 1.248 • 0.152 

B +A ·--2 + a • 1.40 + 1.248 • 2.648 comp 

Computed Composite 
1962 

a2 • o.22 + 0.2025 + 
comp 12 

0.2025 
6(3) 

a2 • 0.22 + 0.01687 + 0.01125 • 0.2481 comp 

o comp = 0.4981 (standard deviation) 

wso B +A l.43(standard deviation) a- = 2 

w16 
B +A • 1.43 - 0.4981 = 0.932 ·- a 2 comp 

4>84 
B +A 

II 1.43 + 0.4981 1.928 ·- + a comp = 2 
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Survey data indicate that except for a very narrow beach along the 
westerly 2,000 feet, there was practically no dry beach fronting Seaside 
Park prior to construction of the beach improvement project. Comparative 
high water shore line positions show that immediately after the initial 
fill placement in March 1957, ther' was an average beach width above mean 
high water of about 130 feet, including the protection at profile P-76 
where the fill was initially placed to a width of 250 feet. The added 
'width of fill at profile P-76 was probably placed at the discretion of the 
project engineer as it was not provided for in the authorized pr.oject. The 
analysis of shore processes in the project report did indicate, however, 
that the direction of littoral drift was northward of the vicinity of 
Fayerweather Island and therefore material placed in this area could be 
expected to move northward and help nourish the restored beach. At a point 
approximately 500 feet east of profile P-76, the dry beach at mean high 
water narrowed to about 50 feet in width. Throughout the remainder of the 
area, widths greater than project dimensions were achieved with the initial 
fill. The next 6-month period, that is, March to September 1957, was one 
of minor adjustment, and the advance and recession of the high water shore 
line were about equal. During the next two survey periods, September 1957 
to June 1959 and June 1959 to March 19.62·, there was general recession of 
the high water shore line throughout the study area, with the greatest 
recession occurring in the vicinity of profile P-76 where the fill had been 
placed to the greatest width. By March 1962 the average beach width above 
mean high water in the project area was reduced to about 85 feet and it was 
only along the 2,000-foot sector between profiles P-26 and P-46 that a 
beach of project dimensions existed, project dimensions being 125-foot 
width between the seawall and the mean high water line and 25-foot berm at 
elevation 11.8 feet mean low water. During the 5-year period since fill 
placement the average decrease in beach width amounted to about 45 feet, 
or an average loss of about 9 feet annually. Much of this average loss 
can be accounted for by an apparent high rate of recession in the eastern 
and western sectors of the project area where the beach width above the 
high water shore line had been reduced to about 50 feet in 1962. The 
authorized project for Seaside Park included provision of a 125-foot beach 
width above mean high water to be maintained to this dimension. Within 5 
years after completion of the project, a beach width of project dimensions 
existed along but a small stretch near the center of the area. It is 
probable that the rate of recession will diminish as a more st"able, flatter 
slope is attained. However, a maintenance program should soon be initiated 
to provide and maintain the beach to project dimensions. 

Computed volumetric quantities indicate that during the study period 
there were alternating intervals of accretion and erosion that were about 
equal throughout the three zones of the profile. However, during the 5-
year period under consideration, losses between the planes of mean high 
and mean low water were relattvely large, amounting to about 59,000 cubic 
yards. The data indicate that the bulk of this volume was moved to the 
immediate offshore zone (below MLW) and that the littoral processes since 
fill placement may have therefore become about as stable as may be expected, 
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and it is probable that the average annual losses from the beach zone 
above the plane of mean high water will decrease. Analysis of the present 
data indicates that the mean high water line has receded on an average of 
about 9 feet per year and the average annual loss from between the planes 
of mean high and mean low water has been about 12,000 cubic yards. While 
there is an indication that the future rate of erosion in this zone will 
be less than 12,000 cubic yards per year, even this amount is not con-
sidered an excessive requirement for an initial maintenance program. 

Analysis of the sand samples taken from the beach zone in March 1957 
and March 1962 show a very close relation between the median diameters of 
the composite samples. The 1957 samples represent the characteristics of 
the original fill and the 1962 samples represent the characteristics of 
the beach material after being subjected to natural sorting and other 
littoral processes. The composite plots of the two sets of samples show 
that a high degree of sorting has occurred during the study period, which 
may be.a further indication that the bottom and foreshore slopes a~e 
attaining a degree of stability. 

The survey data of March 1957 show that approximately 638,000 cubic 
yards of material were initially dredged from the offshore borrow area. 
Comparison of the March 1957 and September 1962 surveys indicates that 
approximately 79,500 cubic yards of material had collected in the original 
borrow hole, for an average annual deposit of 14,450 cubic yards. Particle 
size analysis of the accumulated material in the borrow area shows this 
material averaged about 50 percent finer than 0.062 millimeter in diameter. 
In March 1962 the material on the natural bottom in the surrounding vicinity 
to the borrow area had median diameters ranging from 0.25 to 0.46 milli-
meter. It thus appears that little or none of the sand or coarser materials 
pumped on the beach had been moved as far seaward as the borrow pit. It 
may be assumed that the fine materials which have collected in the borrow 
pit are sediments from the area in the vicinity of the pit or possibly the 
finer fractions of sediments from the beach fill material moved seaward by 
the sorting action of the waves and currents. 

The indicated rate of shoaling in the borrow pit (14,450 cubic yards 
per year) is relatively slow and should it continue at this rate, it would 
take about 44 years to fill the pit. Initially, the toe of the beach fill 
was at least 900 feet from the borrow area and in the 5 years since place-
ment the toe of the fill slope has advanced but 200 feet closer, on the 
average. It is apparent that if the toe of the fill slope continues to 
move seaward, the rate of shoaling in the borrow pit may increase rapidly, 
but data collected to this date do not warrant conclusions regarding this 
possible rate of increase. The present shoaling rate and the fact that 
coarser beach materials have not collected in the borrow pit, indicate 
that under present conditions the borrow pit was located far enough off-
shore not to induce material to move from the beach back of the borrow 
hole. 
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The firs~cost of the Seaside Park project was about $480,000 of 
which a Federal shar~ of one-third was authorized. The project was 
constructed with Federal funds available for small projects. At the 
time of construction (1957) such projects were limited to those for which 
Federal costs did not exceed $150,000, and the Federal contribution was 
thus limited to the latter amount. A breakdown of costs is given below: 

Item 

Sand Fill 
Storm Drains 
Engineering and Supervision 

Cost 

$434,500 
15,000 
30,500 

$480,000 

Based on the presently indicated nourishment requirement, the annual 
project charges for a 50-year period at 3 percent interest on the Federal 
investment and 3~ percent on non-Federal would be as follows: 

Interest on Investment 
Amortization 
Maintenance - 12,000 c.y. 

of sand@ $0.79 

$16,050 
3,880 

9,480 

$29,410 

The above costs indicate that the 8,800-foot shore line of Seaside Park 
can be stabilized and a beach of project dimensions maintained at a cost 
of about $3.35 per linear foot per year. By March 1962 a beach of full 
project di~ensions existed only along 2,000 feet of the center sector, 
however, no periodic maintenance of the beach had been programmed as of 
that date. A nourishment program should soon be undertaken if the annual 
cost per linear foot to maintain a beach of the desired dimensions is to 
be kept as low as estimated above. If erosion is allowed to continue the 
backshore will be exposed to wave action and maintenance costs will increase. 

CONCLUSIONS 

The following conslusions may be made from the results of this study: 

a. The fill placed under the improvement project for Seaside Park 
initially provided a protective' beach of project dimensions as anticipated. 

b. The average annual loss of material between mean high and 
mean low water was 12,000 cubic yards during the 5-year study period. 

c. A maintenance program should be initiated to provide a beach 
of project dimensions. 



d. Initial beach fill material had suitable grain size distri-
bution characteristics. 

e. The borrow area was located sufficiently far offshore to 
preclude its influencing beach and nearshore bottom slopes as shoaling of 
the pit has been limited to silty material. 

f. The annual cost to provide and maintain a beach of project 
dimensions is estimated to be about $3.35 per linear foot of shore. 
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