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ABSTRACT 

Theoretical considerations of "beach "behavior are often hampered "by a lack 
of systematically obtained data sets which reflect the beach environment.  For 
specific studies, lack of time and money often prevent the collection of such data 
sets.  Thus, any opportunity for the collection of such data, on a routine basis, 
should be fully exploited l 

In 19679 the U S Army Corps of Engineers and the State of California initiated 
a cooperative program to collect empirical data at selected locations along the 
California coast. The objective was to establish a reservoir of repetitive, system- 
atic observations, by qualified personnel, with the hope of securing a better under- 
standing of the physical characteristics of the California shore and the littoral 
processes occurring there. 

Once a sufficient volume of data has been collected, analysis of the data 
will begin with the aim of determining meaningful correlations between the various 
recorded parameters. 

The number of distinct observations and sites dictated standardized observational 
procedures and recording methods amenable to automatic processing  Observational 
methods and a recording form were designed to provide a base of comparison and an 
efficient means of processing the expected large volume of data  Investigation of 
various methods of recording data led to the design of a suitable optical scanning 
form.  This form, completed m the field by individual observers, can automatically 
be converted to punched cards for further processing  Experience m collecting 
similar data in connection with other studies of the Coastal Engineering Research 
Center influenced the selection of comparatively inexpensive instruments for data 
collection. 

Approximately 50 observation sites, extending from the Oregon-California bound- 
ary to the United States-Mexican border are presently contributing data.  These sites 
represent a wide variety of shore types, beach sediments, geographic orientations, 
and morphology  It is anticipated that future expansion of this program will in- 
clude sites other than those directly controlled by State agencies and will allow a 
more detailed description of the California shore  Although not presently program- 
med, the extension of this study to other coastal areas of the United States where 
little or no information is presently available would be desirable, and could provide 
the necessary background for more comprehensive description of the overall behavior 
of the littoral zone 

INTRODUCTION 

BACKGROUND 

Although increasing emphasis is being placed on investigative study of the deep 
oceans, the boundary zones of the lands and seas remain generally unknown areas and 
of concern to relatively few investigators.  In some respects, this classically for- 
saken zone should invite greater concern, for it is here that man leaves one environment 

T?he field collection of data, laboratory procedures and consequent study 
here reported are being carried out m connection with the general research 
program of the U S Army Corps of Engineers, Coastal Engineering Research 
Center  However, the" interpretations expressed are those of the author and 
are not necessarily concurred in by the Corps of Engineers.  Permission 
granted by the Chief of Engineers to publish the information contained 
herein is appreciated 
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to enter another  This general lack of active interest can certainly he partially- 
attributed to the complex problems that confront those investigators intrepid 
enough to evince an interest, this boundary or littoral zone has all these forces 
and problems associated individually with land or sea occurring here m strange 
and unwonted interfusion. 

However, despite this somewhat bleak prognosis, knowledge of the littoral zone 
and its many interacting forces has increased markedly m recent times, although 
a great deal is still to be learned  Theoretical studies of shorelines, designed 
to increase our understanding of the environment are often hampered by a lack of 
systematically obtained data sets which adequately reflect the dynamic character 
of the littoral zone.  For specific, project-oriented studies, a lack of time and 
money generally prevents the collection of statistically significant data sets, 
this expediency often imposes misleading conclusions, resulting in projects that 
fail from the outset or are of only limited success. Thus, whenever an op- 
portunity for the collection of environmental data on the littoral zone occurs, 
the occasion should he fully exploited and supported. 

In late 1966, such an opportunity occurred when the State of California pro- 
posed the collection of empirical data at selected sites along the California Coast, 
utilizing available State Park employees m order to document beach configurations. 
Due to the large volume of information that would ultimately be developed m a pro- 
gram of this type, the U. S, Army Corps of Engineers was asked to cooperatively 
participate in the study and act as custodian of all collected data with a possible 
overview toward compiling the data so obtained to eventually prepare a suitable 
summary report. The Coastal Engineering Research Center (CERC), the primary 
representative of the Corps m this field, accepted the proposal, provided that the 
data would be obtained and furnished in reasonably complete sets on a regular and 
systematic basis 

The ultimate aim of the proposed data collection program was to establish a 
reservoir of repetitive, systematic observations which would be compiled and made 
available to the scientific community for applicable analytic study. The results 
of such studies would hopefully result m an increased understanding of the littoral 
environment and more particularly, greater knowledge of the physical character- 
istics of the California shore and the littoral processes taking place. 

STUDY CONCEPT 

Early in 1967s after a series of meetings between representatives of all inter- 
ested parties, the State of California began a test collection of field data at Hew 
Brighton State Beach located at the north end of Monterey Bay, primarily for the 
purpose of evaluating the extent of effort required by individuals to make a 
specified number of observations. Since the proposed study would utilize the employ- 
ees of California as the observers, the collection of any data would necessarily be 
in addition to their regular duties, and could not unduly interfere with their normal 
routine. This initial test satisfactorily confirmed the feasibility of using such 
employees as observers. During the test, twice daily observations were made of 
surf characteristics, i.e , wave height and period, as well as direction of wave 
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origin, tide level, and measurements of the location and elevation of the "beach 
berm crest with respect to a reference point and an arbitrary datum  Additionally, 
panoramic photographs of the beach were taken weekly. 

At the outset of planning and coordination of this study, it was readily ap- 
parent that the intended scope of the study would yield a large volume of data, of 
the order of 30,000 bits of information per month, which if improperly recorded and 
processed would negate the value of the data collected  It was envisioned that 
approximately TO observation sites would be included in the study m order to yield 
data on a variety of shore conditions.  The number of distinct observations and 
sites dictated standardized observational procedures for logical compatibility of 
data and recording methods amenable to automatic processing of the data  Experience 
in collecting similar data m connection with other studies of the Coastal Engineering 
Research Center influenced the selection of the particular observations and a limited 
number of comparatively inexpensive instruments for making the observations.  The 
experiences of the Center and of others m various methods of recording data was in- 
vestigated, and this led to the design of a specialized form employing optical scan- 
ning techniques to facilitate automatic processing of data 

Based on the results of the test at New Brighton State Beach and of other similar 
studies, the parameters selected for observation include 

1  Surf observation (twice daily) 

a. Wave period 
b. Wave height 
c. Wave direction 
d. Type of breaking wave 

2.     Wind observations (twice daily) 

a. Velocity 
b. Direction 

3  Beach observations (once daily) 

a. Beach berm crest elevation referred to some 
specific datum 

b. Beach berm crest distance from an established 
reference station 

c. Foreshore slope angle 

h      Littoral current observations (once daily) 

a. Velocity 
b. Direction 

5  Tide level (twice daily) 

6.  Presence of rip currents (twice daily) 
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7. Presence of beach cusps (twice daily) 

8. Panoramic photographs of the observation site (monthly) 

9. Collection of representative beach materials (monthly) 

10. Water temperature (twice daily, this factor is observed only if 
it is obtained for other purposes as a normal procedure at a 
particular site). 

11. Reports of any unusual occurrences. 

Additionally, periodic visits by Corps of Engineers personnel to each observation 
site will be made to ensure that correct observational procedures are being con- 
sistently practiced and to emphasize and explain the importance to the study of doing 
so. 

PROCEDURES 

SITE SELECTION 

As originally proposed by the State of California, observation sites would be 
established at selected beaches and shoreline parks, operated and staffed on a full 
year basis by the Department of Natural Resources, Division of Beaches and Parks. In 
the final selection of the observation sites, consideration beyond personnel 
availability was given to the need for data to assist in the planning, design, con- 
struction or maintenance of coastal works m an area, correlation of the observed 
data with existing or planned basic data collection programs, general shore conditions, 
i.e., a variety of shore exposures, orientations and beach configurations, and spacing 
of sites to give the greatest coverage with the fewest locations  Within those shore- 
line segments where there are no State operated beaches but where the collection of 
data is desirable, locally operated beaches and parks have been included. 

Of over 80 beaches operated under State direction, 39 observation sites have been 
established and are submitting data  Additional sites will be added as the State 
expands its recreational program, and stations personnel at more beaches. Further, 
there are approximately 20 observation sites operated by local agencies which are 
being added to the study. A map of California with the locations of the active obser- 
vation sites  is shown in Figure 1.  As previusly noted, the shoreline conditions vary 
at each site and typical illustrations of these conditions are shown m Figure 2. 
Conditions vary from pocket beaches to long, uninterrupted shores, and from heavily 
populated areas to remote, uninhabited shores. 

INSTRUCTIONS, RECORDING FORMS AMD INSTRUMENTS 

To minimize variance in data collection methods by the large number of individuals 
involved, a set of instructions describing the preferred methods of observation was 
prepared and distributed to each site  The instructions for each item, arranged in 
the same sequence as these items appear on the actual recording form, consist of short, 
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concise statements relative to each individual parameter and the manner in which 
each observation is to "be made. These instructions, illustrated in Figure 3, have 
"been laminated with plastic to facilitate their use m the field as a ready reference 
at the actual site  In addition to these instructions s brief statements concerning 
individual observations have also been printed on the data recording form to facil- 
itate the observational procedures. 

The form on which the observations are recorded has been designed for automatic 
processing through an IBM 1231/1232, optical mark page reader, which converts the 
data to acceptable computer language•/*. Once the value of an individual observation 
has been determined, the data is recorded on the form shown in Figure k  by filling in 
the appropriate blanks with an ordinary lead pencil. 

Two comparatively inexpensive instruments have been selected for measurement of 
the three parameters, wind velocity, elevation of the beach berm crest and the angle 
of the foreshore slope. A Dwyer Wind Meter, shown in Figure 5, is used to measure 
the wind velocity rather than using visual estimates such as Beaufort Wind Scales. 
The instrument's simplicity of construction and use, as well as its comparative ac- 
curacy assures compatibility of data between observation sites  An Abney Topographic 
Hand Level allows the measurement of the beach berm crest elevation in the normal 
manner, the angle of the foreshore slope is measured by using the level as an inclino- 
meter.  Use of the Abney Level in the latter fashion is shown m Figure 6. 

Each site has also been supplied with a measuring tape, a supply of plastic 
bags for collecting samples of the beach materials, a supply of fluorescem or rhoda- 
mine B dye for use m observing the littoral current patterns, cameras, film and 
sturdy envelopes for mailing the data to the Coastal Engineering Research Center. 

METHODS OF OBSERVATION 

At each observation site, a permanent reference point with a known elevation has 
been established near the shoreline. Observations are referred to this station so 
that all subsequent data sets can be used to reflect variations of the littoral environ- 
ment from a fixed reference.  The observations are made during a normal inspection of 
the shoreline by personnel assigned to the area.  These inspection tours usually occur 
twice a day so that two sets of observations are possible each day at each site.  The 
various instruments, instructions and recording forms require no special handling and 
can easily be carried by the observer during his normal tour. Once on station, 
observation of the desired parameters by following the procedures outlined m the in- 
structions and on the data-recording form is a simple task requiring approximately 
20 minutes. 

Observed data is forwarded to the Coastal Engineering Research Center on a weekly 
basis, samples of the beach materials and photographs (obtained monthly) are mailed 
as taken 

OFFICE PROCEDURES 

At CERC, the data is processed through'an optical mark page reader and converted 

*Numbers in parentheses refer to References at end of report. 
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to standard punched data cards which are stored for analysis in future studies 
The only data reduction now planned is the compilation and data printout of the ob- 
servations.  However, once a statistically significant volume of data has "been ac- 
cumulated, detailed studies of data will be started to seek meaningful correlations 
"between the various parameters. 

Granulometric analysis of "beach materials is accomplished on a routine basis 
by the Geology Branch of the Coastal Engineering Research Center as the samples are 
received.  Utilizing a rapid sediment analyzer similar to that described by Schlee(5)s 
size distributional characteristics of the samples are calculated by computer tech- 
niques and include cumulative size-frequency distribution, median and mean diameters, 
standard deviation, skewness and kurtosis of each sample.  Presently, this is the only 
analysis being made of the beach material samples, however, the samples are being 
retained so that other types of analysis (compositional, heavy mineral, etc.) can be 
made by investigators m the future if deemed desirable. 

EXAMPLES OF USE FOR COLLECTED DATA 

Although no detailed studies of the submitted data have yet been accomplished, 
several possible methods of investigation are discernible when scanning the obser- 
vation forms and the results of beach material analysis and photographs. Examples of 
these methods of investigation are illustrated, but are not intended as a complete 
catalogue of possible uses. Illustrative examples represent only minimum analysis. It 
is believed that the information will have many more uses beyond those suggested by 
the author 

SURF AND BEACH OBSERVATIONS 

Data from an observation site has been randomly selected to illustrate the pos- 
sible correlations of the surf and beach observations.  Approximately 60 days of record 
for Seacliff State Beach on Monterey Bay, collected during the spring of 1968, are 
shown in Figure 7  Although there are lapses of several days each in the record, ap- 
parently caused by lack of manpower at these times to collect the data, the record is 
essentially complete and is open to several qualitative interpretations. 

For example, the data in Figure 7 shows for the recorded period that the waves 
were small, varying from 1 to k  feet m height, had rather long periods, averaging 
slightly higher than 10 seconds and they originated from a distant generating area in 
the southwest quadrant. Generally, the waves broke on the shore as spilling waves. 
The overall response of the shore to these waves resulted m an accreting beach char- 
acterized by a lowering berm crest with a gentle foreshore slope. 

Qualitatively, it can be stated that the predominant wave climate during this 
period was conducive to movement of available littoral materials toward the observation 
site and allowed it to remain m the area. Additional data will, m all probability, 
record varying responses during other periods of the year.  Studies by Shepard^"' 
and Trask''' have shown that California beaches undergo annual cycles with general 
erosion of the beaches occurring during the winter months when large, steep waves ac- 
companying storms out of the northwest predominate, and accretion during the summer 
months of southwesterly sea swells which return sand to the upper portion of the beach 
profile. 
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This type of data, once more of it has "been accumulated and processed, will 
assist various individuals and agencies in project oriented studies of the California 
shores.  A case m point is a recent report of the Corps of Engineers Los Angeles District 
on Newport Beach, California^ 9 using data on beach sidths observed since 195U by 
Mr. Robert E. Reed, Chief Lifeguard of that city  This information, m conjunction 
with studies of a more conventional nature was used to predict the time when the beach 
would erode to a dangerous position, and require restoration by placing sand fill on 
the shore.  A summary of Reed's data as used by the Los Angeles District is shown m 
Figure 8  This dat is similar to that being obtained m the cooperative program reported 
on, as indicated in the instructions and observation form and Figure 7- 

Surf observations at locations on parts of the U. S. Coast other than those shown 
on Figure 1 are presently being analyzed at CERC under a different study^' (co- 
operation with USCG), but data collected under any of these studies will be correlated 
with any that may be available from any of the other study programs  Observations of 
the surf are intended to supplement more detailed study of waves using recording wave 
gages installed at various locations on the coastline of the United States'^' 

Compilations of the observed data on surf characteristics and beach response 
should also prove useful m studies directed primarily toward the recreational aspects 
of the shore  The ability to predict the overall characteristics of a beach for such 
uses as swimming and surfing will allow the appropriate agencies to assign various 
classifications for safety and use to the beaches. 

BEACH MATERIALS ANALYSIS 

As previously mentioned, analysis of sample beach materials received at CERC 
under this program is made by the Geology Branch  The results of the analysis from the 
rapid sand analyzer are processed by computer methods yielding the size-frequency dis- 
tributions of the individual samples as well as the computation of the statistical 
parameters which are descriptive of size distributions.  Several typical examples of 
this process are shown in Table 1.  The samples listed were all obtained on 1 July of 
this year and are representative of the type of analyses presently being made 

Availability for comparison of the various parameters of the beach materials for 
many beach locations should result m additional understanding of the geomorphology 
of the California shore, and when correlated with all the other observed data, should 
enhance the understanding of shore characteristics in relation to the materials com- 
posing the beach.  An example of such a comparison is shown in Table 2 where mean 
diameters and standard deviations of the beach samples have been listed for a number 
of observation sites. The data listed in Table 2 is based on analyses of samples 
taken during the spring of 1968, The locations are listed m a north to south di- 
rection as shown on Figure 1 and the variance m the physical characteristics of 
beach materials at different locations is indicated. 

As directed m the study instructions shown m Figure 3, the samples of beach 
material are obtained from the wetted zone of the beach and although sampling is 
small compared to the whole beach area, hopefully the results of the sample analysis 
will bear some significant relationship to the physical characteristics of the materials 
forming the entire beach. It is already clear that there is substantial variation m 
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Typical Results of Computer Analysis of Beach Material Samples 
Littoral Environment Observations 

PHI MM. Frequency Cumulative 
Size Size Percent Percent 

Wright's Beach Ho 05021 

-1.00 2.000 .00 00 
- -50 1.414 87.55 87.55 

.00 1.000 10.98 98.52 

.50 .70T 1.48 100.00 
1.00 .500 .00 100 00 
1.50 .354 .00 100.00 
2.00 .250 .00 100 00 
2.50 .177 .00 100.00 
3 00 125 .00 100 00 
3 50 .088 .00 100.00 
4.00 .062 .00 100.00 

San Simeon Beach No  05009 

.50 .707 .00 .00 
1.00 .500 23.17 23.17 
1.50 .354 35.56 58 73 
2.00 .250 29.18 87 91 
2.50 .177 9.92 97 84 
3.00 .125 2.16 100.00 
3.50 .088 .00 100 00 
4.00 .062 00 100.00 

Carpmtena Beach Mo. 05014 

1.00 .500 .00 00 
1.50 .354 11 25 11.25 
2.00 .250 29.71 40.96 
2.50 .177 37.91 78.88 
3.00 .125 19.67 98.55 
3.50 .088 1.45 100.00 

It.00 .062 .00 100.00 

Huntington Beach No. 05027 

.50 .707 .00 .00 
1.00 .500 11.79 11 79 

1.50 354 16.61 28.40 

2.00 .250 22.21 50.61 

2.50 .177 31.59 82.20 

3.00 .125 16.34 98.54 

3.50 .088 1.46 100.00 

4.00 .062 .00 100.00 

Sample taken 1 July 1968 

STATISTICAL PARAMETERS 

PHI MM 

Median - 64 I.562 
Mean -.63 1.552 
Stand Dev. 18 1 136 
Skewness 1 38 
Kurtosis 6.85 

Sample taken l.July., 

STATISTICAL PARAMETERS 
PHI MM 

Median 1.40 380 
Mean 1 42 372 
Stand Dev. 47 1 383 
Skewness 46 
Kurtosis 2 62 

Sample taken 1 July 1968 

STATISTICAL PARAMETERS 
PHI MM 

Median 2.13 .229 

Mean 2 11 .232 
Stand. Dev .45 1.365 
Skewness .03 
Kurtosis 2.13 

Sample taken 1 July 1968 

STATISTICAL PARAMETERS 
PHI 

Median 1.99 
Mean 1.90 
Stand. Dev. .64 
Skewness -.36 
Kurtosis  2.28 

MM. 

.252 
269 

1.553 
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TABLE 2 - Comparison of Computer Derived Statistical Parameters for Beach 

Material Samples - Lrttoral Environment Observations 

Date of Mean Diameter Standard Deviation 
Location Sample 

1 Apr 68 

<j> Units mm 4) Units mm. 

Mackemcher -0.05 1 ok +0 30 0.82 

Russian Gulch 25 Apr 68 +1 70 0 31 +0.53 0.69 

Van Damme 8 Apr 68 +0 10 0 93 +1 02 0 1*9 

Manchester 11 May 68 +0.80 0.57 +0 80 0.57 

Goat Rock 15 Apr 68 +0 10 0.93 +0.80 0.57 

Wright's 15 Apr 68 +0.70 0 62 +0 87 0 55 

Stmson 17 Apr 68 +2.15 0 23 +0.39 0 76 

Thornton 15 Apr 68 +1 85 0 28 +0.39 0.76 

Half Moon Bay 15 Apr 68 +0 50 0.71 +0.1*5 0.73 

Natural Bridges 1 Apr 68 +1 60 0.33 +0.57 0.67 

Twin Lakes 8 Apr 68 +1.25 0 1*2 +0.1*8 0 72 

New Brighton 2k  Mar 68 +2 10 0.23 +0 50 0.71 

Seacliff 6 Apr 68 +2 00 0 25 +0 1*8 0.72 

Sunset 5 Apr 68 +1 90 0.27 +0.1*2 0.75 

Carmel River 6 Feh 68 +0.25 0 81* +0 57 0 67 

San Simeon 9 Apr 68 +1.U0 0.38 +0 1*5 0.73 

Montana de Oro 1 Nov 67 +1 00 0.50 +0.63 0.65 

Flsmo 1 Apr 68 +2.1(0 0 19 +0.30 0.81 

El Capitan 1 Apr 68 +2.10 0 23 +0 36 0.78 

Carpmteria 1 Feh 68 +1.90 0 27 +0.1*2 0.75 

San Buenaventura 1 Apr 68 +2.10 0.23 +0 1*2 0 75 

McGrath 1 Apr 68 +0.70 0 62 +0.33 0 80 

Point Mugu 1 May 68 +2 00 0.25 +0.36 0.78 

Leo Carrillo 3 Jan 68 +1.35 0 39 +0.50 0 71 

Bolsa Chica 6 Apr 68 +0 75 0.59 +0.60 0 66 

Huntmgton 1 May 68 +1.75 0 30 +0.50 0.71 

Newport 1 Apr 68 +1.1*0 0.38 +0.1*5 0.73 
Doheny 26 Apr 68 +0.90 0 5U +0.70 0.62 

San Clemente 19 Apr 68 +1 1*5 0 37 +0.50 0.71 

Torrey Pines 18 Apr 68 +1.75 0 30 +0.1*2 0.75 
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TABLE 3 - Comparison of Variations m Mean Diameters of Beach Materials 
Littoral Environment Observations 

Locations of Beaches 
Thornton San Simeon San Buenaventura Bolsa Chica 

Date cf> Units 

1 60 

mm. 

0 33 

<j) Units mm. <tf> Units mm 4> UnitE 

2 20 

3 mm 

Oct 67 1.05 0.U8 2 15 0 22 0 22 

Mov 67 2 00 0 25 1 25 0.1*2 2 10 0 23 1 30 0.1*1 

Dec 67 2 05 0.2k 1 1»5 0.37 2 00 0 25 0 95 0 52 

Jan 68 1 95 0.26 1 U5 0 37 2 10 0.23 1 10 0 1*7 

Pet 68 1 95 0.26 0.80 0.57 2.10 0 23 0.50 0.71 

Mar 68 1 90 0 27 0 60 0 66 1.60 0 33 0.70 0 62 

Apr 68 I.85 0 28 1 1*0 0.38 2 30 0 20 0.75 0 59 

May 68 1 55 0.3U 0 75 0 59 1.20 0 1*1* 1.50 0 35 

Jun 68 1 20 0 1*1* 1.80 0 29 1 1+0 0 38 
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the composition of samples at different points in time from the same locations 
Table 3 lists the results of part of the beach material analyses for four ob- 
servations sites for a 9-month period.  It can be seen that the mean diameter of 
the materials varies considerably, especially for the observation sites at San 
Simeon and Bolsa Chica State Beaches. This variation may be a result of re- 
sorting and redistributing by increased storm action that is typical along the 
California Coast during the winter months but it cannot be directly attributed to 
any one factor until sufficient data has been collected and interpreted. 

PHOTOGRAPHS OF OBSERVATION SITES 

Photography has long been an accepted method of documenting the condition of 
beaches and shoreline structures and m many cases has been the only evidence 
gathered.  The use of such photography in a number of studies has revealed changes 
which would otherwise have been impossible to describe without having resorted to 
difficult, expensive and time-consuming surveying techniques.  A historical record 
of the New Jersey shoreline by Vesper and Essick^' is an example of the judicious 
use of photography, a capsule commentary on the variations of a large segment of 
the coastline of the United States is placed in one brief, easy-to-comprehend, 
volume. However, ground photographs by themselves do not allow quantitative de- 
scriptions of the shoreline variations which occur, and therefore can only com- 
plement data of a more conventional nature  For this reason, panoramic photographs 
of each observation site are taken monthly.  The photographs reveal the general 
conditions at each site which cannot be recorded on the observation form  It is 
felt that the photographs will allow an investigator studying the data to form im- 
pressions of the observation sites which would not be otherwise possible unless 
he actually visited each site, and will hopefully assist m the interpretations 
of the data. 

A series of photographs, acquired under this study, are shown in Figures 9 and 
10. Three overall views of El Capitan State Beach, plus three views to the south 
of the actual observation point at this beach are shown in Figure 9.    Several recog- 
nizable landmarks are clearly discernible m all six photographs, such as the small 
grove of trees and the stone groin in the background, and these assist in the eval- 
uation of the general beach condition.  It can be seen that in November 196? the 
beach was generally broad, with a gentle foreshore slope, and had at least two 
berms, in January 1968 the beach was slightly narrower, having been recently affected 
by storm waves as indicated by the cuspate tonal difference of the sand above the 
waterline m the left photograph and the beach scarp in the right photograph.  An 
added inference is that wave conditions were conducive to the formation of beach 
cusps at the time the photographs were taken  By March 1968, the beach is still 
narrower and again shows recent effects of storms as denoted by seaweed and debris 
on the shore m the left photograph and the beach scarp, considerably larger than 
that shown in the photograph for January 1968, on the right. 

Figure 10 is a series of six photographs taken at Natural Bridges State Beach 
over the period November 19^7 through April 1968  The variation m the condition 
of the beach which is easily noted m these photographs reflects a seasonal cycle 
at this observation site. 
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Detailed analysis of other observed data should "be concurrently considered 
in order to confirm these conclusions but the photographs do allow rather quick 
analysis of overall beach conditions. All of the photographs taken at each ob- 
servation site are being filed at the Coastal Engineering Research Center and will 
become a part of the data bank for future analytic studies. 

STUDY SUPPORT 

As stated, this study is a cooperative effort of the State of California and 
the U. S. Army Corps of Engineers. The State, acting through the Department of 
Natural Resources Division of Beaches and Parks provides the necessary manpower for 
the colleciton of data. The cost of this manpower contribution at present far exceeds 
the other efforts in a monetary sense. A typical observation site can be initially 
equipped for under $100 and requires sustaining funds of approximately $30 per 
year. The funds for this support are budgeted under the general research program 
of the Coastal Engineering Research Center. It should be noted, however, that with- 
out the cooperation of the State of California, the collection of this type of data 
could not be unilaterally carried out by the Center. 

The distant location of the Coastal Engineering Research Center from California 
makes assistance from other branches of the Corps of Engineers a requirement, the 
South Pacific Division and the Los Angeles and San Francisco District Engineer offices 
have been instrumental in the coordination and implementation of this study by pro- 
viding the necessary technical liaison between the Center and local park employees 
at each observation site. Personnel of these offices, by their knowledge and ex- 
perience, have contributed immeasurably in the selection of individual observation 
sites, in obtaining the excellent cooperation experienced to date from a large 
number of individual observers located at many distant points. 

The initial compilation and reduction of the collected data will be made by 
CERC as part of a much broader program of data collection and analysis, seeking full 
understanding of littoral environment around the United States. 

It is presently contemplated that this study will continue for three years, 
however, the value of the data could conceivably extend the life of the program well 
beyond this period. Specific analysis of the data will ultimately be made by 
scientists and engineers of the Center, but all data will be available to any inter- 
ested investigator who desires to make use of it. 

CLOSURE 

This study of the California shoreline is in no way unique or original. The 
Netherlands'3J has long led the world in documenting coastal variations, and the 
Coastal Engineering Research Center itself has conducted or supported similar 
studies of the shores of the United States, including those of California in more 
limited scope. However, it is felt that the frequency and number of observations, 
and the number of observation sites, place this study in a novel status. It is 
expected that future analysis of collected data will enhance understanding of the 
littoral environment and allow greater utilization of this zone by man. 
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Fig. 1. Map of California showing the locations of Littoral Environment Observation Sites. 
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a.   Goal Rock Stale Beach.Sonoma Coast b.   San Buenaventura State Beach 

and McGrath State Beach. 

c.   Stinton State Beach. d.   Newport Beach,City of Newport Beach- 

Fig. 2.   Aerial photographs ol typical California Littoral Environment Observation sites. 
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LITTORAL ENVIRONMENT OBSERVATIONS 
Instructions for filling out CERC form No 32 

CERC form No    32 has  been designed for processing by optical  scanning equipment      This  equipment  automatically    reads     the observatior 
forms   and  converts   the   recorded data   to  punched   cards  which  will   then  allow  analysis   of  the data  by  computer methods        It   is   therefore 

length  of  the  mark positions   and  should   fill   at   least   two-thirds   of   the space  between  the   top  and  bottom of  the  guide   lines       The  marks 
should not extend more  than 1/16    beyond  the ends  of the guide  lines  and  in no case should  they be extended beyond the margin on the  right 
hand  side  of the  form      Marks  beyond  the margin will  result  in erroneous  reading of  the data form      If an error  is  made  in recording data 
erasures  should  always be made carefully and completely      An incomplete erasure will  be read as  a mark 

STATION  IDENTIFICATION 
Each site  in the    Littoral  Environment Observation    study has  been assigned a  numerical  i.ode > 

digits   define   the   state  or   territory   in which   the  site   is   located  and   the   remaining  3 digits   defin 

SURF OBSERVATIONS 
a      Wave Period - Record  the  time  in seconds for  eleven (11) wave    crests     to pass some stationary point      Eleven "crests"will   include 

ten complete waves  (crests  and  troughs)      The  first  (1)     crest    selected  for  observation is  recorded as  time zero and  the  eleventh  (11) 
crest    will  be  the  stop or  cut  time      Record  this  time  in seconds   in the spaces provided 

b Wave Height - This observation is based solely on the judgement of the observer Natural or manmade features on the shoreline 
or in the surf zone whose dimensions are known may aid in judging the height of a wave utherwise the observer s best estimate will he 
sufficient       Record   the  wave   height   to   the   nearest  foot 

c      Wave Direction - To  indicate  the  direction of  the  approaching waves  the  observer must  know the  approximate  orientation of the 
beach with respect  to north      The observer can then determine the direction    from which    the waves are approaching the beach 

d       Type   of Breaking Wave 

Spilling - Spilling occurs  when the  wave crests  becomes  unstable  at  the  top and  the crest flows  down the  front face of the wave 
producing an irregular    foamy water surface       (see figure  1  on reverse side) 

Plunging - Plunging occurs when the wave  crest curls  over  the  front  face of  the wave  and  falls  into the base of the wave 
producing a high splash and much foam      (see figure 2  on reverse side) 

Surging    - Surging occurs  when the wave  crests  remains  unbroken while  the base of the front face  of the wave advances  up the 
beach      (see  figure 3 on reverse side) 

WIND OBSERVATIONS 
a Wind Velocity - A wind meter is provided to each observer and it is recommended that the instructions provided with the meter 

be   followed   to  obtain wind velocity measurements 
b      Wind Direction - After  the  approximate orientation of the beach  with respect  to north has been defined  the  observer can determine 

the direction    from which    the  wind  is coming 

BEACH OBSERVATIONS 
a       Elevation of most  seaward  beach  berm crest       To obtain  this   measurement  a graduated   reference  pole  has   been   installed   on  the  beach 

and  the observer  has been provided with a hand level      The hand  level  will  be used  as  a surveying  level  therefore  it   is  suggested  that  the 
observer provide himself with  a vertical  support  such as  a 2 by 4  or a pipe  to rest  the  instrument  on      This  support must  be  of a known 
length    say A  or 5  feet      After  locating the position of the most seaward beach berm crest  the observer  standing on  the berm crest and 
using his  level will take a reading of the graduated reference pole      This  reading minus  the known length of the level support shall be 
indicated on the  form in the spaces provided      Space  is also provided  on  the  form to  indicate whether  the elevation is plus   or  minus 

b      Distance  of most seaward beach berm crest from reference pole      The  observer will  measure  the distance from the  installed 
graduated   reference  pole   to where  he   takes   his   level   reading 

c Angle of the foreshore slope For this measurement it is suggested that the observer have with him a clip board Lay the clip 
board on the foreshore slope and place the hand level on the board with the long axis perpendicular to the shoreline Next loosen the 
arc  set  screw,  center  the bubble on the crosshair  in the bubble  tube    tighten the  arc set  screw and  note  the reading on the  DEGREE scale 

rement   the   observer has   been provided   with dye       The  dye  should   be   thrown   into  or   just  forward  of 
ureaner  zone        ine   ooserver  will   note   the   position of  the dye   at  entry   into  the  br  aker   zone   and   the  position of  the dye  after   an elapsed 

•  of one  (1) minute      Measure  the distance between these two positions  and enter  the value  in the spaces  provided on the form 
b       Current   direction       Having   already established  the  approximate  orientation of the beach   the  observer  can readily determine   the 

?ction  in which   the  dye  or  current   is  moving 

ARE RIP CURRENTS  PRESENT? 
Rip currents  are defined  as  seaward moving channels  of water  which MW                             ,»,, WMWMHIM              , .    ,- 

return  the water  that  has  been piled up along  the shore by incoming waves w }f I                      SHORE—i                }. )   ' 
Rip currents are fed by feeder  currents,  water moving along  the shore t   ''..•' ^ f\        ,' <   "• > ,t 
(see figure  at  right)      Two currents  join and extend  out  in what  is  known as     V  * t r \\ ' 4 *f 
the    neck      where  the water  rushes  through  the  breaker  zone  in a narrow -v   i    .                                   I 
lane       Beyond   the   breaker   zone   the  current  spreads   out   in what   is   called 
the    head    and dissipates       If such rip currents  are present  indicate so and 
if multiple   currents   exist   record   the distance between  such   rip  currents 

Fig. 3.a.   Obverse side of Littoral Environment Observations instructions. 
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**> wua  • •• i 

be   taaan  oner  *  aontri.   prtfrrably  early  ••fit  eon 
up  and  dom  CM*f   dirniior  art  d.iirn).     phot ogr apM  aach  aonth  *nould 
rrcufnliablr   lindniit   in   the   bacairrmnd   If  puiiilr.     At   I•>•• I   )  patoloe   ahov! 
ta   ttiit  fuWri   and  photo*   of  unuaual   feature*  an  the  baatfi   ir»  deairabla,      I 

I.     overall   view of  ine   beach   looking   toaard   the   ocean -ith  itit  tef. 
t,      lira  ijpto.it   froa  the  referent*   pal*.     (Reference  pal*  mti  be   li 
J.     "lee  doniKNit   f»o*i  the   HttoMM  pel*.     (Referent*  pal*  *Jr  be 

WIMIC   vice*   a/   the  beach   1 

leer   In*   jM'i.Cf   I*  not   11a 

It   la   requeeted   (hat   rath  obecreer i   following   InforeatlM 

2.     Oa)ta  and   tine  alien photograph  •*.*   taken. 
1.     DiJrcnon  a/  lean*  (ajaJHl,   up/down coaatl. 
4.     leeurtt,   If  any. 

.   •.»•[) MH*L*  IMJAimD' 
Sand *eJeple* at. in be takan once a eaxtth from tba *aae general location on I 

I tand in. Tht baga ihauid be f11 lad full and the ttapir ebould bo obtained fri 
w  aetted  or  the   •*«   up-ruih   (at *  feu  aaaaaslr   figure  3  beloa).     All   aaaple*   obi 

roth.     Special   plastic   baga  arr  provided  to  collect 
i  foieihorr   ilope  of  thr  beach,  preferably  In  the 
1  eaovld  be   Identified  oltb  the  followlnf   In/oratati 

[eearerature   la  pceiently  being  obtained   it   la   dealred   th.t   thla   in/or 

1   inf ore* t ton  «*tlcb  you  nay  tblna  aa* be  helpful   in  tula  atudy.     keaeon*   a*   to any   aoaat  obearvatlona   could  not  be  «ade  would 

FIGURE   I   SPILLING WAVE FIGURE 2   PLUNGING WAVE 

FIGURE 3 SURGING WAVE 

FIGURE  4 CUSPS 

Fig. 3.b.   Reverse side of Littoral Environment Observations instructions. 
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LITTORAL ENVIRONMENT OBSERVATIONS COASTAL ENGINEERING RESEARCH CENTER 

5201 Little Falls Road N W, Washington, D C 20016 

STATION IDENTIFICATION 

Name of beach or park 

[ State wTefritory 

its-     ^ 

Mar    Apr     Msy    Jita Aua     Sen     Qsi     Wor 

Neareil quarter hour 

SURF OBSERVATIONS     These observations arem fee nffie twice-ffi daily  once m the memtng and once «i the afternoon 

a  Vlave Period    Give the time m seconds for eleven breaker erests ft) pass" - 
a point  Eleven crests wifi include ten complete breakers IcreSs plus 
troughs)  Crest 1 ts 2ero time, west It rs cut time 

b Wave Height Give tbf. average wave height from crest to vougfi to (pet* 
for the highest third of the observed breakers. If less than one half (1/2* 
foot  record   0 

1       -2 £;     -4     (100s) 

-J*      -2        '£-      4       (Is) 

,*| -  ^i     v 3--    ^ 4 *   ftOs) 

d  Type of Breaking Wave    See-msgujitions for Wffiffiff^^Jffiffi;,,.,, i|fto^.i 

WIND OBSERVATIONS    These observations are to be made twice (2) daily  «it Ihe same time that the sort observations are made 

a   Wind Vflogiry    To be measured to the nearest mile per hour (mph) # 1       .3 3-4      (10s)      5 « £ 

$ * 
Noie the direction from which the wind Onshore 

Calm 

BEACH OBSERVATIONS    The beach measurements a 3 be once (?) a day (SreteraMy a* the same time each day between 1300 and 1950 

6        xfc: A- (10s) 6- 

-4, (ts) -S - 

-Jr-    SOW    S 

-tsr M 

Angle of the foreshore Slope meaawsd. in the area of die wave 
uprus*i  to the nearr^st degree    See instructions for ittustrattao 

UOQs) 

»** 
OS) 

""(ST - 
1H 

~3       -& 

4     LITTORAL CURRPNT OBSERVATIONS    To be made once US  1 day  preferably at the s e each day  between 0700 and 1200 

Current Velocity    Measure m feet the 0 (100s) 

110s) 

b   Current Direction     Observe direction tn which current is 
moving toward sw-    w-    mt 

TIDE LEVEL    if known  indicate the relative state of the fade 

Rising        -- Falling    -, 

ABE RIP CURRENTS PRESENT? (See 11 

s No Jf yes  indicat 

;t  for tiluitta 

spacing in 1' 

ARE 8EACH CUSPS PRESENT?   (See inst lor illustration) 

Ves No i[ yes  indicate spacing in feet    „ 

WERE PHOTOGRAPHS TAKEW? WAS SAND SAMPLE OBTAlHSD? 

10  WATER TPMPFRATURE     To the newest degree  If available (lOsl 

(Is) 

3 rewetw side of form as necessary 

n No 32 (16 Oct 67) Observers Signatur 

'Fig. 4   Copy of Littoral Environment Observations form, CERC Form No. 32 (16 Oct. 67 ] 
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Fig. 5.   Photograph of Dwyer Wind Meter used in measuring 

predominate wind velocities. 
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Fig. 6. Photograph of Abney Topographic Hand Level being 
used as an inclinometer to measure the angle of the 

foreshore slope. 
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Fig. 7    Graphical presentation of Surf and Beach Observations, 

Seacliff State Beach, April - May, 1968 
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LEAST LOSS (last) 

A    V 
MOST LOSS (J9&5)- 

(ADJUSTED FROM 1967 
OBSERVATIONS) 

NOTE 

I WIDTH FIGURE SHOWN IS WIDTH OF LEVEL 8EACH FROM SOUTHERLY UNE OF PRIVATE PROPERTY 
LOCATION FROM 19S4. TO 19«4 )S W*i ST, FROM 1965 ON IS •till- ST 

2.PLOTT6D FROM DATA FURNISHED ST CITY OF NEWPORT BEACH,PUBLIC WORKS DERARTMEWr 
DATA      OBSERAIEP  BY    MR    ROBERT   E    REED, CHIEF    L-IFE6UARD 

Fig  8.   Graphical presentation of observed beach widths, Newport Beach. 
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• 

4  NOV. 1967 4   NOV.  196 7 

3   MAR. 1968 

5   JAN. 1968 

KSfeiai,*.^ . 

^*:y> 

3 Mftfl.l9C8 

Fig 9.   Panoramic photographs of El Capitan State Beach, California taken 

during Nov. 1967, Jan. and March 1968. 
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L9G7 11   FfB. 19fc8 

11 DEC. 19&7 1 1   MAR. 19<68 

H JAN. 1968 11 APR. 1968 

Fig. 10.   Panoramic photographs of Natural Bridges State Beach, California taken 

during the period Nov. 1967   through April 1968. 


