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PREFACE

This report is the result of a cooperative effort of the National Ocean

Service (NOS), National Oceanic and Atmospheric Admisistration, U.S.

Department of Commerce, the U.S. Army Engineer District, Los Angeles, and the

Coastal Engineering Research Center (CERC) of the U.S. Army Engineer Waterways

Experiment Station (WES). The study, based on a comparison of historic survey

data contained in the archives of NOS, was funded jointly by the Office, Chief

of Engineers, and the National Oceanic and Atmospheric Administration. All

survey data reduction and quality control were performed by NOS; data analysis

and report preparation were performed by CERC.

The report was prepared by Mr. Paul F. May, CERC, and Mr. Brian N.

Baldwin, NOS. The work was carried out under the general supervision of Mr.

Thomas W. Richardson, Chief, Coastal Structures and Evaluation Branch, CERC,

Dr. William Wood, Chief, Engineering Development Division, CERC, Dr. Robert

W. Whalin, Chief, CERC, and U.S. Army Engineer District, Los Angeles. At

CERC, Mr. Mark Hansen assisted in development of a computer program to analyze

the shoreline movement and land area change data. Mr. Darryl Bishop,

Ms. Carolyn Dungan, and Ms. Debra Rouse reduced the data.

The Commander and Directors of WES during preparation of this report were

CUL Robert C. Lee, CE, COL Alan F. Grum. Technical Directors of WES were

Mr. F. R. Brown, and Dr. Robert W. Whelin.
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SHORELINE MOVEMENT DATA REPORT:

PORfUGUESE PuINT, CALIFORNIA TO ThE MEXICAN BORDER (1852-1982)

PART i: INTRODUCTION

l. 'his report describes the results of a cooperative study of shoreline

movement conducted by the National Ocean Service (NOS) of the National Oceanic

and Atmospheric Administration (NOAA), and the U.S. Army Corps of Engineers

Waterways Experiment Station Coastal Engineering Research Center (CERC). The

study was performed for and funded by the U.S. Army Engineer District, Los

Angeles, as part of the Coast of California Storm and Tidal Waves Study

(CCSTWS). The study area comprised the Pacific Ocean coast from Portuguese

Point,/California (near Los Angeles) south to the United States/Mexico [, order,

a distance of approximately 125 miles. Changes in shoreline position ranging

from as early as 1852 or as late as 1959, up to 1982, are analyzed using
' ' . A -"

survey data from;NOS)and its predecessor, the U.S. Coast and Geodetic Survey.

(C&GS). A series of shoreline movement maps for this coastal reach produced

by NOS is intended to accompany to this report. Figure I is an index to this

map series.

2. Shoreline movements are presented covering the longest periods of

historic survey record available for various portions of the study area. The

maximum period of record ranges from 1959-1982 for the northern portion to

1852-1982, for the south. The longer data span (130 years) allows a more

extended analysis of temporal variations in shoreline movement rates. Areas

with short data spans may exhibit movement not truly reflective of long-term

trends (Hayden, et. al., 1979).

3. This report provides a basic data set for use in management and

engineering decisions related to the coastal zone. Historic shoreline

movements are often used for predicting future chan6 e, however, extrapolation
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Figure 1. Shoreline movement map index (Portugese Point, California to
the U.S./Mexico Border)
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of past movement must be done with caution. Man's action may have affected

natural coastal processes and altered the rates or even directions of

movemaent. For example Kuhn and Shephard (1980) describe recent chanbes in the

southern California coast attributed to human intervention. In addition to

man's action, the natural processes themselves may have altered enough to

significantly affect shoreline movement trenas.

4. This report's designed primarily to describe and partially quantify

shoreline movement maps that accompany it. Average yearly land area and

shoreline movement rates of change were calculated for each minute of

longitude for the area from Portuguese Point south to Anaheim Bay (east-west-

trending shoreline), and for each minute of latitude from Anaheim Bay to the

UVS./Mexico border (north-south trending shoreline). Standard deviations for

each average were also computed and provide important information of temporal

(land mass change) and spatial (shoreline movement) variations for each minute

of the ocean/land interface except for harbor areas. Harbor areas were not

analyzed because changes there are usually an inseparable mix of man-made and

natural events.

5. 'The sole purpose of this report is to describe and quantify historic

shoreline movement. No attempts were made to identify or even speculate on

the reasons for these movements. Some apparent trends may be related largely

to surveyor error; these are addressed later in the report. Comprehensive

investigation of factors such as meterologic, geologic, and tectonic trends

along with man's influence, is needed to assess possible reasons for the

shoreline movements identified in this report.
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PART II. STUDY AREA

Geographical Setting

6. The study area encompasses 125 miles of Pacific Ocean coastline. It

begins in the north at Portuguese Point (2.5 mi north of Los Angeles harbor)

and extends south to the U.S./Mexico border. This coastal reach exhibits a

wide range of geomorphic features ranging from rocky headlands with cliffs and

small pocket beaches to wide, sandy beaches with relatively low relief. The

wave climate is moderate, due to protection from Point Conception and several

large islands. However, winter storms can generate waves that penetrate the

islands with sufficient ener 6 y to erode local beaches. The continental shelf

is approximately 10 miles wide at San Pedro Bay, but narrows to less than two

miles at other locations to the north and south. The following brief area

descriptions were extracted from the National Shoreline Study California

Regional Inventory (1971) and the Assessment and Atlas of Shoreline Erosion

along the California Coast:

Portuguese Point to the Santa Ana River

7. Portuguese Point to the San Pedro Breakwater is composed of rocky

headlands and small pocket beaches. The area from San Pedro south to the

Santa Ana River (25 mi) is a long stretch of low coast that forms the Los

Angeles Basin. This reach has narrow-to-wide sandy beaches backed by dunes,

low bluffs and seawalls.

Newport Beach to Dana Point Harbor

8. Newport Beach has wide sandy beaches which persist to the south and

become narrow at Corona del Mar. From this point south to Dana Point Harbor,

the coastline exhibits a range of narrow sandy and rocky beaches which are

backed by bluffs. This area also has occasional low rock protrusions which

act as natural groins.

4



Capistrano Beach to the San Luis Rey River

9. Capistrano Beach has wide sandy beaches and low dunes to the north-

west. The beach becomes narrow to the south where it is backed by high

coastal bluffs. The latter conaition persists south to San Onofre Creek where

the beach widens. South of the San Onofre Nuclear Power Plant to Las Flores

Creek, the beaches once again narrow and are backed by wave cut bluffs. The

beaches widen south of Las Flores Creek as the bluffs disappear near the San

Luis Rey River area.

Oceanside to La Jolla Bay

10. This area has narrow sandy beaches for the most part backed by high

bluffs and sea cut cliffs. Several areas - Oceanside, north of Batiquitos

Lagoon, and north of Solona Beach - have sand and cobble beaches. Absence of

the bluffs and sea cliffs occurs at lagoon and river flood plains.

Point La Jolla To Point Loma

11. Narrow sand and cobble pocket beaches with frequent seacaves and

eroding cliffs exist in the Point La Jolla area. The beaches become sand and

wide with relatively low relief in the Mission Beach area. Ocean Beach to

Point Loma is characterized by high, nearly vertical, rocky cliffs with narrow

pocket beaches, numerous sea caves and coves. Landslides occur along much of

this reach. Point Loma rises to its highest (40U ft) near the southern tip.

High vertical cliffs exist on both sides of this feature.

Worth Island to the U.S./Mexico Border

12. This area includes San Diego Harbor, the only natural harbor in

southern California, and is characterized by sandy beaches backed by low dunes

or seawall. Beach width alternates from wide to narrow. South of Imperial

Beach, the beach becomes cobble and sand backed by marsh, sloughs, and river

flood plain along the Tijuana River or Estuary.
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PART Ill. DATA COMPILATION AND REDUCTION

Data Sources

13. Twenty U.S. Geological Survey (USGS) quadrangle maps (1:24,000 scale)

were selected to provide the base maps for this project. Because only the

shoreline was of imp'rtance to this map series, the total number of maps

needed to effectively cover the coastal area was reduced to fifteen. Appendix

A explains which data were used as the base for each map.

14. NOS has on file 127 suitable shoreline surveys and maps for the study

area, at scales ranging from 1:5,000 to 1:20,000 and dating from 1851 through

1974. Practically all of the earliest surveys were topographic plane table

surveys. From 1972 on the surveyors used photogrammetric methods increasingly

to provide topographic information.

15. The most recent survey data (1982) was derived from six flight lines

of natural color aerial photography taken at 1:40,000-scale over the project

area. Four lines were photographed on March 20, 1982, at a tide stage of

+0.1 ft above mean lower low water. These lines covered the area from San

Diego to Torrance, California. The other two lines were photographed on

November 25, 1982, at a tide stage of +2.5 ft above mean lower low water.

These lines covered the area from Point Vincente to Long Beach, California.

Twenty of the photographs from these six lines were enlarged to 1:24,000 scale

and used to compile the 1982 shoreline used in this report.



Shoreline Definition

16. Topographic surveys have been compiled by NOS since the early 1800's

in support of hydrographic surveys. They are the basis for delineating the

shoreline on nautical charts published by that agency. Shalowitz (1964), the

authoritative source on the historical significance of early topographic

surveys of NOS, notes: "The most important feature on a topographic survey is

the high water line." High water line (HWL) is a general term; because it is

the shoreline used in this report, it is important to define the line as

actually surveyed through the years by NOS and its predecessor agencies.

17. About 1840, Ferdinand Hassler, the first Superintendent of the

Survey, issued the earliest instructions for topographic work. Included in

these instructions (Volume 17, Coast Survey, Scientific, 1644-1846,

handwritten) is the following:

"On the sea shore and the rivers subject to the tides, the high and low

water lines are to be surveyed accurately; and the kind of ground contained

between them, whether sand, rock, shingle or mud marked accordingly. the low

water line is taken by offsets whilst running the high water, and when not too

far apart from each other, but when their distance is great they must be

surveyed separately: a couple of hours before the end of the ebb, the same

time during the commencement of the flood tides will be the proper time for

taking the low water line, and your operations must be so timed, as to be on

the shore on those periods.

You will establish points along the shores, and mark them securely by

means of stakes, at suitable distances, for the use of the hydrographical

parties in taking their sounding - and also furnish them with the high and low

water line, from your map, they may require."
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18. The first specific instruction regarding the nature of the line to be

surveyed is contained in the Plane Table Manual (Wainwright, 1898). It

states:

"In tracing the shoreline on an exposed sandy coast, care should be taken

to discriminate between the average high water line and the storm water line."

19. Shalowitz (1964) elaborated by stating:

"The mean high water line along the coast is the intersection of the plane

of mean high water with the shore. This line, particularly along gently

sloping beaches, can only be determined with precision by running spirit

levels along the coast. Obviously, for charting purposes, such precise

methods would not be justified, hence, the line is determined more from the

physical appearance of the beach. What the topographer actually delineates

are the markings left on the beach by the last preceeding high water, barring

the drift cast up by storm tides. If only one line of drift exists, as when a

higher tide follows a lower one, the markings left by the lower one would be

obliterated by the higher tide and the tendency would be to delineate the line

left by the latter, or possibly a line slightly seaward of such drift line.

In addition to the above, the topographer, who is an expert in his field,

familiarizes himself with the tide in the area, and notes the characteristics

of the beach as to the relative compactness of the sand (the sand back of the

high water line is usually less compact and coarser), the difference in

character and color of the sun cracks on mud flats, the discoloration of the

grass on marshy areas, and the tuffs of grass or other vegetation likely along

the high water line."

20. The preceding references emphasize the intention of all these

topographic surveys to determine the mean high water for delineation on

maps. With the exception of tidal marsh areas, where in most cases the outer

8



vegetation limit was surveyed, the mean high water line shown on a map is the

line at the time of survey or on the date of photography.

21. With the advent of precision aerial photography, compilation of "T-

sheets" entered a new dimension. The mean high water line can now be

determined accurately from such photographs with stereoscopic instruments and

known tide data. This method is, when possible, verified by profile points

run from vertical bench marks. When profiles are run as part of contemporary

surveys, they are referenced to the nearest primary tide station.

1982 Mean High Water Line

22. To make this study as current as possible, USGS quadrangles and other

selected maps were revised to show a 1982 mean high water line. The revision

was made by the Special Projects Unit of the NOS Photogrammetry Branch using

the color aerial photographs described in paragraph 15 and the general methods

described in paragraph 21. Due to funding constraints, the office-determined

1982 mean high water line was not field checked, but it was reviewed to assure

uniform accuracy in photo interpretation. The 1982 maps were also digitized,

checked and reviewed in the same manner as all other historical source maps.

Historical Maps

23. Over 165 historical maps were checked for possible use in this

project. Approximately 25 percent were rejected for the following general

reasons: 1) the map scale was incompatible with the accuracy needed, and

the area was covered by other maps at better scales, 2) the map base was

distorted and it would have been impossible to remove the distortion from the

reduced copy, or 3) a common datum between the map in question and the

remainder of the area maps could not be determined.

9



24. Copies of the 127 maps chosen for this study were obtained from the

NOS vault in Riverdale, Maryland. These copies initially were bromide prints

(a photographic process which provides a long shelf life) and were later

transferred to matte-finish film positives, which dimensionally are more

stable. The chosen maps were reduced by copy camera from their original scale

to a common 1:24,000 b ale on .004 mm stable base Mylar. At this scale the

possible map error represents a ground distance of approximately + 39.5 ft.

Map error is a combination of errors from photogrammetric reproduction and

printing. Photogrammetric errors result from the inability to correct for

non-linear and differential shrinkage in the original survey maps, caused by a

map's cloth backing shrinking more in one direction or in one section than

another. Printing errors usually result from slight misslignments on the map

printing press.

25. The accompanying shoreline movement maps were produced in the

following manner:

a. Fifteen base manuscripts derived from USGS 1:24,000 scale quadrangles

were scribed with projections and grids by a Coradi automatic plotting

instrument.

b. Fifteen film positives of the scribed projections were made and

registered.

c. The fifteen registered film positives were used as bases for the map

series. The 127 1:24,000 photo-reduced scale data were registered with the

bases and transfered to scribe cotes These cotes consisted of a bi-layer film

(clear top and translucent color top) which when scribed through the top layer

produces a film positive. One sheet of scribe cote was used for each film

positive for each historical survey year or period.

d. The most recent shoreline was compiled on either the USGS quads or the

10



latest NOS topographic survey sheets as explained earlier. These data were

then transferred to scribe cotes containing Coradi-generated projections.

e. A separately registered Mylar sheet was used to depict geographic and

legend information for each film positive.

f. All registered sheets (the most recent shoreline scribe cotes with

projections, the historical scribe cotes, and the geographic and legend

sheets) were sent to the NOS Reproduction Division for printing proof copies.

g. After checking the proof copies and applying any corrections, the

project was sent to the Reproduction Division for final printing.

26. During the compilation of these maps, a major concern was minimizing

datum errors by being able to project all the historical charts usin6 the 1927

North American Datum. All charts compiled later than 1927 had the correct

datum, and most of the pre-1927 charts had adjusted 1927 datums from previous

projects. If no method could be used to adjust an uncorrected chart well

enough to satisfy accuracy requirements, the chart was not used.

27. Other sources of potential error were also considered. The most

difficult of these to quantify is the location accuracy of the MHWL on source

surveys and maps. This error source may be separated into two categories:

(1) the earliest surveys, prior to approximately 1930, and (2) the group of

maps based on photogrametric surveys. In discussing the first group, the

early surveys, Shalowitz (1964) stated:

"The accuracy of the surveyed line here considered is that resulting from

the methods used in locating the line at the time of survey. It is difficult

to make any absolute estimates as to the accuracy of the early topographic

surveys of the bureau. In general, the officers who executed these surveys

used extreme care in their work. The accuracy was of course limited by the

amount of control that was available in the area.'

11



*With the methods used, and assuming the normal control, it was possible

to measure distances with an accuracy of 1 meter (Annual Report, U.S. Coast

and Geodetic Survey 192 (1880)) while the position of the planetable could be

determined within 2 or 3 meters of its true position. To this must be added

the error due to the identification of the actual mean high water line on the

ground, which may approximate 3 to 4 meters. It may therefore 5e assumed that

the accuracy of location of the high water line on the early surveys is within

a maximum error of 10 meters and may possibly be much more accurate than

this. This is the accuracy of the actual rodded points along the shore and

does not include errors resulting from sketching between points. The latter

may, in some cases, amount to as much as 10 meters, particularly where small

indentations are not visible to the topographer at the planetable."

"The accuracy of the high water line on early topographic surveys of the

Bureau was thus dependent upon a combination of factors, in addition to the

personal equatation (experience) of the individual topographer. But no large

errors were allowed to accumulate. By means of the triangulation control, a

constant check was kept on the overall accuracy of the work." However,

shoreline position for the study area in one year may vary as much as 00 ft

between winter and summer (U.S. Army, 1985). Since the early surveys took

months, and in a few cases years, to complete, the

surveyed mean high water lines for this study are probably non-uniform. For

example, if a summer beach was surveyed for an earlier date and compared to a

later winter beach, the difference might be as much as 100 ft due to seasonal

variations in addition to the longer term trends of concern to this study.

28. Using aerial photographs, the HHWL can usually be located to within

0.5 mm at map scale . This translates to 16.5 ft on the ground for a map

scale of 1:10,000 or 10 meters on the ground for a map scale of 1:20,000.

12
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Since the great majority of source maps were at a larger scale

than the 1:24,000 base maps, the 0.5 mm map scale accuracy was at least

maintained by reducing most of the source maps to the common base scale of

1:24,000. As an example, in a recent Florida shoreline mapping project using

NOS manuscripts, the locations of 36 references such as road intersections and

shoreline features were scaled from a map compiled from aerial photography.

These references were then surveyed by field traverse, revealing a maximum

location error of + 10 ft. This accuracy is not claimed for all cases but

does serve as an indicator of the mapping accuracy attainable by standard NOS

methods.

29. In the interest of clarity and neatness, if any pier, jetty, groin,

or other man-made feature was located on a number of surveys, it was only

depicted on the shoreline movement maps for the last survey in which it

appeared. The reasons for this is that such features sometimes appear in

slightly different locations, orientations, or configurations in different

surveys. Since it would be impossible to determine whether these differences

were due to cartographic interpretation (for instance, mapping the perimeter

of a rubble-mound structure), changes in the feature itself, or other causes,

the most recent representation was selected as a standard for this project.

13



PART IV: DATA ANALYSIS

Data Extraction

30. The accompanying maps are useful in a qualitative way; i.e., they

provide an easy means of visualizing past changes. As discussed previously,

the maps themselves represent a compilation of historical surveys and may

include inaccuracies in the original data or other errors, such as those due

to the printing process or changes in the map paper. For this reason, the

accompanying maps should not be digitized for general or site specific

quantitative shoreline change information. The following paragraphs describe

techniques used in this study by the Coastal Engineering Research Center to

enable the data that these maps depict to be used quantitatively.

31. An analysis routine was used to average shoreline change rate

parameters for specified longshore distances. One-minute units of latitude or

longitude (depending on shoreline orientation) were used as a reasonable and

easily definable base to key all measurements. Each unit was analyzed to

derive shoreline change rates for desired time periods. It deserves mention

that the rates given are averages for the entire shoreline within a one-minute

coastal unit, not for discrete points one-minute apart. This distinction is

an important one, because measurements made at a constant alongshore interval

seem to be subject to bias depending upon the particular interval chosen

(Hayden, et al. 1979).

32. Areal information was extracted in addition to the shoreline change

rates to establish average rates of change in land area bordering the ocean.

As with the shoreline change, this analysis was keyed on 1-minute-latitude or

longitude cells, depending on the average shoreline over the historical

record. This analysis complements the spatial shoreline change rates by

denoting the change in land area over time. A small standard deviation

14



indicates a uniform rate of change over the time period, while a large value

indicates variability.

Analysis Methodology

33. Shoreline change rates which are averages in space, are based on the

intersection of the historical shorelines with fixed transect lines in time.

No attempt is made to identify what happened to the shoreline between 3urveys;

the analysis simply distributes the change uniformly over that time

interval. Shoreline movement rates were obtained by averaging the mean rates

of change for all transects within the one-minute unit of coastline (Figure

2). Individual transect lines were located normal to baseline segments

established parallel to the average historical shoreline positions. These

baseline segments varied in length depending on the sinuosity of the

shoreline, but were always divisible by 82 ft (25 m). Transects were

automatically derived at 82 ft intervals along and perpendicular to the

baseline segment by an electronic digitizer. Measurements of the intersection

of each historical shoreline with each transect were then digitized and the

differences in distance along the transect between intersections was used to

calculate an average shoreline change rate. The difference for each time

interval, divided by the number of years between surveys, produced an annual

change rate. The mean rate of shoreline change (X) was calculated for each

transect and each time interval as:

X = Y(ti) - (Yti-M) (I)

ti - (ti-l)

where Y is the distance from the baseline, ti is the survey date and varies

from 2 to n (n equals the number of surveys). Overlapping transects were

deleted to prevent duplicated rates for a particular site. As with all

shoreline rate change calculations in this study, a negative (-) value

15
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Figure 2. Definition sketch for shoreline change rate measurement
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calculations in this study, a negative (-) value indicates landward movement

and a positive value (+) seaward movement of the shoreline boundary.

34. A spatial average and standard deviation of the shoreline change rate

was derived for each one-minute unit. This provided an average rate of shore-

normal movement as well as a measurement of variability along the coast. The

average shoreline change rate (X) for each one-minute unit was calculated by

averaging all the individual transect mean rates of change within the unit for

the same overall time period. This spatially averaged rate X is

J .1 ( ( 2 )

where m is the total number of transects for the one-minute unit. The spatial

variation in shoreline change rate can be represented by the standard

deviation (S) of the shoreline rate of change:

m 2S \[ ((X)l R )2

m-1 (3)

35. As with the shoreline change rates, areal changes are uniformly

distributed over a time interval. Areas were measured by digitizing each

survey time period within a one-minute unit. Each survey area A(ti) was

specified using latitude and longitude and the shoreline (Figure 3). The

latitude and longitude boujidaries were invariant in time; only the shoreline

boundary changed to create change in area. Closures for areas of river

mouths, harbors, and other breaks in the shoreline were drawn on each map.

Although arbitrary in nature, an alongshore continuation of the average

adjacent shoreline orientation was used to derive each closure. The

17
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difference in area for each time interval, divided by the number of years

between surveys, produced an annual area change rate (Ci) for a particular

survey:

Ci = A(ti) - (A(ti-1))

ti - (ti-i)

This areal change rate is the average net loss (-) or gain (+) cf land area

within each one-minute unit. The variability with time of shoreline changes

can be represented by the standard deviation (S Z ) of the areal change rates

S. = _(C__ _c) 2 (5)
n-l

where c =l 1 Ci (6)

n i=l

36. In this report only the rates for the chosen time periods are

shown. No change rates for the intermediate time periods occuring between the

elected first and the last dates are listed Shoreline and areal rates of

change and their variability were calculated for the maximum time record and

for the period from 1933 to the most recent survey. The 1933 date was the

earliest survey which provided a good measure of continuous coverage for the

study area. Since there has been a dramatic increase in development along

most of this coast, the shorter time period allows a look at the effects of

man when compared to the longer time span. Tables 1 and 2 list shoreline

rates of changes for both periods. Tables 3 and 4 are complementary land area

change rates which coincide with the shoreline change rates and time periods.
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Table I

Yearly Shoreline -ean Rate of Change end Standard Deviation (ft)

HatMem Available Survey Record ( 1852 - 1982)

SURVEY TIME U010

!kui ni z 1852-1182 lflq-ilU ii70-198 1872-1982 II7_hIIU5 1875198 i805198 1$$$ 19 1889-1902 1919219- 193l-1982 1959lf j IjM

118
° 

22' A 2.6
21' 2.6
26' .A '

18' ,6 .6
Ba e.dro I-eak..t., 2 .9

20' .J 1.9

09' 1.4 2.4
08' 3.2 1.407 * -. 6.5

Anabe l. Say .' 4.8 j

flnfelin, Lait~de

3 3 43' 4L.0 5.8
62' 211 1.8

40' 
36 1.1

39* 3.A 1.9
38' 2.a 6.3
37' 3.6 1.6
34' 1. 1.2

35' 11 2.534+ L.0 .8

33' A .832' A7 .7

31- -.2 .9
30 4 1.729' -. 21 1.6
28' A2 1.1

Das Earbo, 08.2 , .8
ER Jet. C...

7 7.A 4.3

26' 4 1.720 L 1.1

24' 1 7.823' -. 1 1.3

22' zA 1.5
28' L-A 1.6

20' 1 .7
19' .6
I' 6 .7I,' .4 .8

16' -.6 1.0
15' A .5

13' LA0 .
02' 4. 3.080' La.5 20.9

IC' L.0 .9

0' _aI .7

09' 4 .6
07' 4 1.026' 921.5

05' .5 .6
06' A .703' A0 .7

02' 1± .7
01' L. .6

33' 20' L.1i .6
59' t.9 a
58' A ,6

57' .6 .8

54' .0 .8
53' A1 .6

31' -.1 ,5

50' v. ,5

.A.
67' .,. .6 

a 7

60' -.A .3
65' v.A 2364 -. 6.2

63' -.A 1 .2
62' a& .
61' .2 .6

poisEtLoga A2 .4

Slie Siege Say 61I' .2 .8
sl Ril8e Bay

68' -.4A *3
60' A2 .
39' j.J 2.6

38' LI .
37' ja .6
38' LaA .8,
35' L .6
34' Ja .333' L.A .6

8.38.sice¢ Boeder I.A .8

The ra rats of change 1. underlned and li9ed to the lef of the standard devIation value
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Tabl- I

7eoriI Shoreline M-a Data of Change and Stadard Deviation (ft)

im~, Anailhi Sanvoy U-cod 1852 - 1982)

I ilinjilIIL.LU187frl-1982 I~i S7Z5-j1.g2 1S1 0 1 1888-1902U 1569-1982 IUlI-Li 121-1952 1934-198 1959-1952 jh..i.j i., W-1112

LA2.4 116' 212

.5 39,

1.4 2.4 
.9:

=,A 4.3 07'
2,1 4.S A..h-i* San

nho-ing Lag itude

on5.8 33* 43

l. .5 42'
43.

.6 34,

L.2. 33.

~i .7 3 2-
.aI 9 31-

_413.7 3

io2 S.

L2 .7

L 5i145

JA .6 33

w1 102

A7 59,3

on .

Li.'.

LA .7 47.

A .4

A .A7
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Teble 2

Yearly Shoteline Me.n ia.e of Change .nd Standard De-ltlon (ft)

9Aem. Avaliable Survey lheord ( 1933 1982)

111* 22' j 2.6
21' U. 2.6

20, , .519' A4 .9
18' A6 .8

0ea Pedo Beaskeotet .I .6
00' .7 2.5
89' L.4 3.2

08' =-I 2.907' -. 1 5.9

Ae.bei. 8ay 2.1 4.8

33* 43' L.0 5.8
42' L. 1.8
41' LA 9.1

60' .6 9.9
394 1.8 1.9

38' L.I 6.3
37' 4.31 9.3
38' LI0 2.5
35' .A 2.9

34' A .9
33' .1 .8
32' 7 .7
31' .2 .9
30' .A 1.7

29 2-'=, 1.5

28' .A 1.1DaeV Bsebor Vest A4 .8
9.t J

4 5
. Creek

2 0.I 1.7
2A 1.1
17- _ 7.8

23' 1.3

-3 1.5

20' IA .8
*8'.j .8

17' -A 2.

13 JA .5

0 2.A .9

09' 1. .

58 A .07' JA 1.0
06 . 1.5

05' A5 .6
04: .

02: .

33 ' O- .

59' .9 .

A6 . .8

,7' .1 .e

5 .533' j_ .6
5. .

50' -.A .7A .9

49:9
51 . .8

46 7...

5:1
44e 5 .6

43. ..e918.

42' 6 .

68 A: .:
oa 4ooJy41:2 .

1'-I '.5

L .9

Th. kJf ha,1..a3na d H e e 1 11 . - - . . . .
8..17ie see 7.1 I,



loble 3

Y a r ly L a n d A r n n M a n a r t o Ch a S a n d S t a n da r d D 1a t n ( t 
2 )

mllnm Aailbl Srty Reord ( !1852 - 1982)

Osollif lO.lfl9f 1 52-1992 1AI59-1942 1870-1982 1J672-1982 fl11182 1~Jf jj.0., l lM-1982 1819-1902

111* 22 2 .1 3506.0
21 1 . 9707.4
30' (fL 10396.820: 566. "M6,0
18a 79 _.qI9r a 298.

?!: Bedro lrak1117e9.3 
6930.1

09'

01' 40 3080.

07- -8n5

dathela Jay

330 43-

42
41'

40' -_ . 45797.2

39r 3013l 42070.3

39' 
30A U,. 3817.7

S11111 65561.035' 151. .3933.2
34'

33' jfl09. 48647.5
32' 11497.0 37279.4
3 0 ' 1 9 1 7 0 0
30'

29'
28'

Doria Harbor Moat

Sa. Jo Croek
27-
26'
25'
24,

23'
22'
21'

20'
98'

17' A 24427.4
1' -700. 17663.9
15' j)J. 11413.9
14' ~1 17880.4

13' 
2714.@ 30332.0

13 
.9 34047.5

12* 
40 12 24222.0

10' 11647, 1 290.3

09' 
1599 33880,4

09 

16198.9 2952.4

07 
1500.9 3571.2

06' 
711. 15694.9

05' 
314. 10903.1

04: 
j 99766.5

03' 
696.1 2986.9

02 13133.0 13893.5
0.: 150l. 16154.6

330 OOr 1 14481.1
f9 1 18096.2

S3432.2 618.1
75560.3 850.0

S2621. 5733.6

54 139. 6242.6
1131.1 9379.3

: 6921. 31728.1
-1150.4 13312.6

50' -40tZ.o 11993.4
49- 5:67.2

4811. 11436.4

S-21J.5 6515.7 A 5213.4
46' zt 154927
45' 1S. L. 156893.6
44'

43'
42'

41'
1.i09 Lota
lga Siao lay 49'
las Slogo Say

49' 0 1 .69478.6
40' hul 59937.9

39' l11fl1J 68991.2
28' 217. 40281.5

57' n a 394746.2
36' 91 23025 7

35' 1 13449.1
04' 110. 24789 3

13' 00 2029"2 0

./loaico Sordor 1 149.2 23449.9

lr aan rare n a . -o r rr n llrod and i1ted rn rho W 'o o rho arandard donlarin, taL-
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Table 3

Yearly l"aAr e8nk te f Cha..$. .d Standrd eaon1i (ft2)

A0iCvlbl. 1 r-y l-e ord 7( 1052 - 1982)

1#75-1982~j imdii298 J1kUU i 892 15 iu0-1952I. h12-18 u9a9-19m shorlin .Loitu8.

118 22'
30'

20'
19'
18'

Sso Pedro breakVter
10'
09'
08'

-85. 7015.3 07-

2650.7 J#863.9 Ar.b6.i 0ay

soeli2o I 'itu8A.

66773,1 38368.1 33 43'

4 52 0 5 .5 80 6 7 . 1 4 2'

26593.3 23721.8 41'

65797.2 340'

3049L 42170.3 29'5~~3o 883.7 38.

50641, 33948.0 37'
331S8.6 6 5562.9 35'
18475. 39333.5 14205. 37022.7 34'

j ~I146647.5 3

6: 3727.4 3

739.0 .7 30013.2 30'

-2385,2 22372.2 29
22.2 7262.0
5245. 7276.8 0.0. Harbot Wear

Sio J-1. Coeek
5057.0 080.7 W

5454 3426.9 26'
724.48791.7 25

-2095.8 18345.2 24'
-987.7 1547.7 23

23274.2 3187.0 21
20304.0 2H250.6 21

8582.2 4876.4 20

2162.5 q 99'.9
BL.6 24427.6 

1,

-3700.6 276615.
15.3 11 22413.9

821.5 17880.4 14'
27614.8 30332.0
4670.9 3047.5 1
40502. 24222.0 

11:

122647.8 23920.3 1
15998.1 33&80.4 

00

16198.9 29552.4 
09

15030.9 0272.2 
09

7 10 5694.9 
07

3 154.2 10903.1 06
7 19766.5 04'

6960.1 2986.0 04'
15133.0 1383.2 00
15071.9 16154.6 01

2 1. 24482.1 00
12406.0 8096.2 

333

3431.2 16328.

5560.3 9250.0 7
L0j6kj 5062.7 56'
I2.2 5733.4 55-1.5 6242.6 54-

4t1.9 9379.3
6922.7 32728.2

1Ik 5382.6 1

-4097.2 22833.6 30
6309. 5867.2

11~J2438.4 8

4635,. 52241:51.3 42304 47
466

4 4
.107,7 432

3 . 5898.0 .01502.6 2717.8 
1

3196,52.8 9.it Los
39 3097.0 s Diego ay 41'

6e. vi to .7

40'
39'
38'
3 7 

o

34-

!1h e. -a of cha ge Is .derlined end listed t. the left of the standard d.oit2on valo.
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Table 4

Yearly Land Arla Maen ee of Change and Stnard DevIatln (e)

Ma it.. Avoalble Soroey Record ( ±1933 - 1982

ADAvIT 11t" I

fill 22. 3792.4 4430.6
21' 24142-7 0445.2

28' 6184. 12387.
19' 7406A. 17475.2

8 212.2 49297.8
e. Pedro IroakaIre 1 7749.0

1832,1 93:9.8
09, -262.9 2774.3
08 1 1310.6
07 y 1j0a i 9648.9

Anite.. Nay f ia 186639

330 43' 66773.1 38360.1

42 52
1  

18087.5
1' 26593.3 137121:.

4 0 
2 2 2 . 1 5 8 9 3 32

39 36038.2 5 3 7.5
1,' 32354.5 b7 a5. 5
37'iA 38189.3
5. -1329t 52841.4

1 -730. 23910.8
1., 14205.6 37022.7
3 17232.1 56449.414604.4 2911,

32f.. 4299.
1 -836.7 22111.6
30 773) 30013.2
25- -235.2 13375.2

21111 7282.0
De 'arber Vest 52483 7276.8
Sao Jeas Creek

27 11. 80840.7
26llie 3228.9

21724.' 8791.7
2 2095 1345.2

2 -1981.7 1854.7
.23774.2 31787.0

2.' 20304.0 21150.6
20' 852.2 4878.4
1 7182.5 19896.9
1 -1019. 28305.3

-3706 20.4
1896'2 13186.1

1917. 20600.0
2828, 35219.k

13' J. 38819.0

1391.1 22399.4
11' 27034.710 ±11: 38818.3
09* 21.4 32715.9
08+ flfh. 60289.5

07 10443.2 17402.0
06 3042.1 12866.5
052 4, 3960.3
04- 1 1550.3
03' 15.1 1466.5
02: 1 17335.3

jl 3j.2 14929.6
33 08 13.l 20548.7

22109 6985.0li8A.. 7928.3
)27.1 3465.1
18691A 

4372.2

1:. 69.0
54'21 10673.9
3: 11.54 35805.6

-112' I 17772.6
1-4.0. 13748.2

50' 2111 88. 60.8
4:' -.5695, 12, 20.
4 ' 5 5 17 8 9 .

7: -2t12, 7871.6

-223.8 19632.7
45' 1202. 60548.4
44' 4 4107.7
4 ' Jet#, 0.

42hue)J 2717.8
j2:U2 529.

poa41' 1196 01.
Peil Lole 1.±. 3887.8
Baa Sieso lay 41' li . 5663.9

41 11.9LL. 76727.3
40' 5165.4 67816.4
39' S1656, 82273.738' flj, 33286.2
37* 21 25293.6
36' 14l2e. 17216.8

3' 112 11650.5
34' 11545ap 2857.4
33' o111 233995.8

/Nln l erdee :1h21 26198.8

The wan ate ,f change is ndenlined and lited to the left of the standard deoietion 1alie



PART V: RESULTS AND PREDICTION OF FUTURE SHORELINE AND AREA CHANGES

Limitations on Prediction

37. Historical shoreline change data may provide useful information with

which to predict future changes. However, when the causes of .hange are not

well known, it is difficult to make such predictions using only past trends.

Particular problems occur with respect to interpretation of shoreline movement

for this study reach, because the movement is generally episodic and sometimes

catastrophic. The lack of a lengthy historical record for some areas affects

the prediction of future trends. Analysis of shoreline movement trends for

short time intervals are much more subject to cyclic variations in the natural

systems such as weather patterns, as suggested by Kuhn and Shepard (1984).

Apparent trends derived from shorter time frames may often differ greatly from

those for longer time interval. Man's development of upland and coastal zones

has influenced shoreline movement in recent years. As further development

occurs, problems with accelerated movement may develop. Therefore, the

results of this study should be used cautiously in forecasting changes in

shoreline behavior. This section treats shoreline and area change prediction

separately and presents the differences between the available long and short

term periods.

Spatial Shoreline Change Predictions

38. Many changes in shoreline position are likely related to local

conditions. Because the factors influencing shoreline movement within the

study reach were not addressed, an accurate assessment of prediction is

hazardous. However, the alongshore variations exhibited in both mean

shoreline change rates and standard deviations indicate the uniformity, or

lack thereof, which exists spatially along the coast. The standard deviation

is the variance from the mean rate of change per year. A high standard
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deviation indicates that at some of the 25 m intervals along the coast,

significantly higher or lower mean rates of change exist. A low standard

deviation indiates that the shoreline is moving uniformly, or relatively so,

for the entire one-minute coastal unit.

Temporal Prediction

39. Because the shoreline change rate is a spatially averaged rate of

movement, a measure of variability over time was needed to properly assess

past trends. The area mean rate of change indicates the change in land area

per year. However, the standard deviation differs from the shoreline change

rate standard deviation. Since the base of measurement is the whole land mass

area for each one-minute unit for each date, the variance in mean rate of

change relates to time only. Thus, if a high standard deviation occurs for an

areal measurement, it means that the unit has experienced non-uniform change

in land mass for the survey time span. A low standard deviation would

indicate a uniform or more consistent rate of change in land area over the

survey time span.

40. Both the time and spatial variations are equally important. However,

due to the sometimes short, intermittent, and non-uniform frequency of survey

information in some areas, higher standard deviations may exist than for

adjacent areas with longer and more complete historical data. This can

produce misleading information and caution should be exercised when making

trend predictions of boundary positions.

RESULTS

41. Of the 87 cases for which areal and shoreline rate of change values

were calculated, twenty (?IZ) had a time span of 62 yecrs or less. Nineteen

of these had survey data for a 49 year or less time span. The areas with a

short available survey record are located primarily in the northern study
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reach from the Alamitos Bay area to 1 mile north of Huntington Beach, a I mile

stretch at Crystal Cove, and the area from South Laguna to San Clemente.

Another section exists in the southern study reach from Ocean Beach to Point

Loma. The only reach spanning the maximum 130 year study time period (1852-

1982) is the one from North Island to the U.S./Mexico border. This last area

represents 11 percent of the total study. The remaining areas fall primarily

within a 90-100 year time span range.

42. The shoreline rate of change has been graphed for the periods

1852-1982 (Figure 4) and 1933-1982 (Figure 5). Graphs of the respective

available time spans and the number of available surveys are also presented

(Figures 6 & 7) and apply to the areal measurements as well. Both time

periods exhibit accretionary trends for 73 (84%) of the 87 one-minute units.

The patterns of movement [or both periods are much alike, with the differences

being mainly higher rates for the shorter time span. Movement is sporadic in

the northern reach and stabilizes in the southern portion with only a few

exceptions.

43. Areal change rates were graphed for both time periods 1852-1982

(Figure 8) and 1933-1982 (Figure 9). Mostly they display an increase in land

area for both periods. However, the shorter time span shows an increase in

land area for only 66 (76%) of the 87 units. The longer time span exhibited

an increase in 72 (83%) of the units. The southern portion of the study reach

(San Oiego Bay to the U.S. Mexican Border) experienced the most dynamic areal

change over time. This is indicated by the high standard deviation for the

area mean rate of change which occurs in the Mission Beach and Silver Strand

areas.
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Area Mean Rate of Change Standard Deviation of the
2 Area Mean Rate of Change

(ft /yr) (ft 2)
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40' -
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30' -
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0O' -

20-
203 -

0... H., W.t. -

04'

2 -

33* o0 -
S3' -

5*' -

0?' -
14'-

01'
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32' -
0' -
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3'-

;40: -

32. 3:' -

Figure 4. Area mean rate of change and standard deviation,
maximum available survey record (zl852 - 1982)
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Area Mean Rate of Change Standard Deviation of the

Area Mean Rate of Change

(ft 2/yr) (t2)
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PART VI: SUMMARY AND CONCLUSIONS

44. Shoreline movement maps of the Pacific Ocean and bay shoreline from

Point Portuguese south to the U.S./Mexico Border were produced using historic

NOS shoreline maps. Figures 10-24 show the area of coverage for each map.

The overall accuracy of the shoreline movement maps is estimated to be at

least within + 39.5 ft. Using digitizing procedures, average shoreline and

areal change rates were quantified for one-minute latitude/longitude units of

the study coast. Predicting the future magnitude of shoreline and land area

change rates is difficult because of unquantifiable changes in the processes

which drive shoreline change. 6fforts to analyze some areas were hindered by

lack of a lengthy and consistent historical record. Analysis is further

complicated by the lack of adequate cause and effect relationships that would

provide significant information necessary for predicting or explaining the

shoreline movement. For example, bluff erosion, a critical problem for this

study reach, has greatly influenced the shoreline movement in recent years.

Additionally, man's development of the coastal zone area has probably played a

Key role in altering the rates ot shoreline change in certain areas.

45. Comparison of the change rates and their standard deviations for both

the shoreline movement end land area measurements indicates the conditions

(stability to hi6 h variability) that exist over time and along the coast.

While shorter Lime spans tend to mimic the longer trends for the majority of

the study reach, no confident predictions of future shoreline position can be

made. Careful analysis of the spatial and temporal variations must be

considered. Some areas of the study reach exhibit variable behavior both

along the coast as well as over time. This complex behavior points to the

need for additional information io order to make an informed predition of

shoreline position.
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SHORELINE MOVEMENT MAP

APPENDIX A: DATA SOURCES

This appendix specifies the basic survey and other data sources used in
preparing the attached shoreline movement maps.

SUMMARY

Surveys Used - 127

Scales:

1:5,000 L7

l:lU,000 109

1:L'd,000 11

Yenr Riange: 1651 - 1974

IMPERIAL BEACH - 1:24,000

USGS base quad - Imperial Beach - Revision to USGS base quad from 1982 NOS

photography.

Photo coverage: NOS 3/20/82, EC-9695-998

HISIORICAL SURVEYS YEAR SCALE

T-364 1852 1:10,000

T-3b5 1852 1:10,000

r-1608 1887 1:10,0OO

T-3644 1916-17 1:10,000

T-5371 1933 1:10.000

F-L1892 1960 1:10,000

T-11d93 1960 1:10,000

T-1192(z) 1972 1:10,O0

T-11893(2) 1972 I:10,000
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NATIONAL CITY - 1:24,000

USGS base quad - National City - Revision to USGS base quad from 1982 NOS
photography.
Photo Coverage: NOS 3/20/82, EC-9898-9895

dISTORLCAL SURVEYS YEAR SCALE

T-364 1852 1:I,0OO0

T-365 1852 1:10,000

T-1807 1887 1:10,000

T-1808 1887 1:10,000

T-3644 1916-17 1:10,000

T-5371 1933 1:10,000

T-5372 1933 1:10,000

POINT LOMA - 1:24,000

USGS base quad - Point Loma - Revision to the USGS base quad from 1982 NOS

photography. The 1972 NOS survey was used to compile the 1982 line on the
west side of Point Loma from Municipal Pier to Pt. Loma.

Photo Coverage: NOS 3/20/82, EC-9691-9895
NOS 3/20/82, EC-9899-9902

HISTORICAL SURVEYS YEAR SCALE

T-33j 1851-52 1:10,000

T-jb 1851-5z 1:10,000

T-304 1851-52 1:10,000

T-1807 1887-89 1:10,000

T-1808 1887-89 1:10,000

T-2012 1887-89 1:10,000

T-2370 1898-99 1:10,OO

T-3643 1916-17 1:10,000
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T-364 1916-17 1:10,000

T-4OO6 1923 1:10,O00

T-5371 1933 1:10,000

F-5372 1933 1:10,000

T-5373 1933 1:10,000

T-5374 1933 1:10,OO

T-11878 1960 1:10,000

T-11879 1960 1:10,000

T-11880 1960 I:I0,OO0

T-l18d1 1960 1:10,000

T-11882 1960 1:10,000

,r-11878(2) 1972 1:10,000

T-11879(2) 1972 1:10,000

T-11861(2) 1972 1:10,000

T-11882(2) 1972 1:10,000

LA JOLLA - 1:24,000

USGS base quad - La Jolla - Revision to USGS base quad from 1982 NOS
photography.
Photo Coverage NOS 3/20/82, EC-9887-9891

NOS 3/20/82, EC-9902-9906

HISTORICAL SURVEYS YEAR SCALE

T-363 1852 1:10,000

T-2013 1889 1:10,000

T-2014 1889 1:10,000

T-4009 1922 1:10,000

T-5374 1933 1:10,000

T-5375 1933 1:I0,000

T-1187o 1960 1:10,000

T-11877 1960 1:10,000
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T-11876(2) 1972 1:10,000

T-11877(2) 1972 1:10,000

DEL MAR - 1:24,000

USGS base quad - Del Mar - Revision to USGS base quad from 1982 NOS

photography.

Photo Coverage: NOS 3/20/82, EC-9907-9910

HISTORICAL SURVEYS YEAR SCALE

T-1889 1887-88 1:10,000

T-2014 1889 1:10,000

T-5375 1933-34 1:10,000

T-5410 1933-34 1:10,000

T-11874 1960 1:10,000

T-11875 1960 1:10,000

T-11874(2) 1972 1:10,000

T-11875(2) 1972 1:10,000

ENCINITAS - 1:24,000

USGS base quad - Encintias - Revision to USGS base quad from 1982 NOS

photography.

Photo Coverage: NOS 3/20/82, EC-9910-9911
NOS 3/20/82, EC-9912-9915

HISTORICAL SURVEYS YEAR SCALE

T-1898 1887-88 1:10,000

T-1899 1887-88 1:10,000

T-5411 1934 1:10,000

T-5412 1934 1:10,000

T-11872 1960 1:10,000

T-11873 1960 1:10,00

T-11872(2) 1972 1:10,OOW

T-11873(2) 1972 1:10,000
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SAN LUIS REY/OCEANSIDE - 1:24,000

USGS base quad - San Luis Rey, Oceanside - Revision to USGS base quad from
1962 NOS photography.
Photo Coverage: NOS 3/20/82, EC-9907-9920

HISTORICAL SURVEYS YEAR SCALE

T-1889 1887-88 1:10,000

T-1900 1887-88 1:10,000

T-5412 1934 1:10,000

1-5413 1934 1:10,000

T-11870 1960 1:10,000

T-L1171 1960 1:10,000

T-11870(2) 1972 1:10,000

T-11871(2) 1972 1:10,000

LUS PULGAS CANYON - 1:24,000

USGS base quad - Lus Pulgas Canyon - Revision to USGS base quad from 1982 NOS
photography.
Photo Coverage: NOS 3/20/82, EC-9920-9923

NOS 3/20/82, EC-9929-9932

HISTORICAL SURVEYS YEAR SCALE

T-1900 1887-89 1:10,000

T-2015 1887-89 1:10,000

T-5413 1934 1:10,000

T-5414 1934 1:10,000

T-11668 1960 1:10,000

T-11869 1960 1:10,000

T-11868(2) 1972 1:10,000

T-11869(2) 1972 1:10,000
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SAN ONOFRE BLUFF/SAN CLEMENTE - 1:24,000

USGS base quad - San Onofre Bluff, San Clemente - Revision to USGS base quad
from 1982 NOS photography.
Photo Coverage NOS 3/20/82, EC-9923-9927

NOS 3/20/82, EC-9932-9936

HISTORICAL SURVEYS YEAR SCALE

T-2015 1869 1:10,000

T-2016 1869 1:10,000

T-5414 1934 1:10,000

T-5415 1934 1:10,000

T-5416 1934 1:10,000

T-11866 1960 1:10,000

T-11867 1960 1:10,000

T-11866(2) 1972 1:10,000

T-11867(2) 1972 1:10,000

DANA POINT/SAN JUAN CAPISTRANO - 1:24,000

USGS base quad - Dana Point, San Juan Capistrana - Revision to USGS base quad

from 1982 NOS photography. At Dana Point, the 1982 line was changed to match
the NOS 1972 survey.

Photo Coverage NOS 3/20/82, EC-9927-9928
NOS J/20/82, EC-9936-9939

HISTORICAL SURVEYS YEAR SCALE

T-541b 1934 1:10,000

T-5417 1934 1:10,000

T-11658 1959-60 1:10,000

T-11659 1959-60 1:10,000

T-11864 1959-60 1:10,000

T-11864(2) 1971-72 1:10,000

T-11865(2) 1971-72 1:10,000

T-00414 1971-72 1:10,000
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T-00415 1971-72 1:10,000

LAGUNA BEACH - 1:24,000

USGS base quad - Laguna Beach - Revision to USGS base quad from 1982 NOS

photography.
Photo Coverage NOS 3/20/82, EC-9939-9943

IUSTORICAL SURVEYS YEAR SCALE

T-1392 1875 1:10,000

T-1646 1885 1:10,000

T-5166 1926 1:10,000

T-5417 1934 1:10,000

T-5418 1934 1:10,000

T-11655 1959 1:10,000

T-1lb5b 1959 1:10,000

1-11657 1959 1:10,000

T-00411 1971 1:5,000

T-u0412 1971 1:10,000

T-00413 1971 1:10,000

NEWPORT BEACH - 1:24,000

USGS base quad - Newport Beach - Revision to USGS base quad from 1982 NOS
photography.
Photo Coverage NOS 3/20/82, EC-9947

HISTORICAL SURVEYS YEAR SCALE

T-1369 1874-75 1:10,000

r-1392 1874-75 1:10,000

T-41d 1926 1:10,000

r-i1651 1959 1:10,000

T-I1652 1959 1:10,000

T-Jlb5j 1959 1:10,000

T-11654 1959 1:10,000

A7



T1

T-00406 1971 i:5,000

T-00407 1971 i:5,000

T=00409 1971 1:5,000

T-00410 1971 1:5,000

SEAL BEACH/LOS ALAMITOS - 1:24,000

USGS base quad - Seal Beach, Los Alamitos - Revision to USGS base quad from
1982 NOS photography.
Photo Coverage NOS 3/20/82, EC-9947-9951

HISTORICAL SURVEYS YEAR SCALE

T-1369 1873-74 1:10,000

T-3819 1820 1:10,000

T-11643 1959 1:10,000

T-11648 1959 1:10,000

T-11649 1959 1:10,000

T-11650 1959 i:IO,00

T-0396 1971-72 1:5,000

T-00403 1971-72 1:5,000

T-00404 1971-72 1:10,000

T-00405 1971-72 1:10,000

LONG BEACH 1-24,000

USGS base quad - Long Beach - Revision to USGS base quad from 1982 NOS
photography.
Photo Coverage: NOS 3/20/82, EC-9951-9952

NOS 11/20/82, BC-0631-0632

HISTORICAL SURVEYS YEAR SCALE

T-892 1859 1:10,000

T-1283 1872 1:10,000

T-3819 1920 1:10,000
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T-3d20 1920 1:I0,OO

T-L1641 1959 1:10,000

T-11b42 1959 L:10,000

r-11647 1959 1:!0,000

T-1I646 1959 1:10,000

T-O0393 1972 1:5,000

T-O0i94 1972 1:5,000

T-00395 1972 1:5,000

T-00400 1972 1:5,000

r-o401 197Z 1:5,000

f-00402 1974 1:5,000

TORRANCE/SAN PEDRO - 1:24,000

USGS base quad - Torrance, San Pedro - Revision to USGS base quad from 1982
NUS photography.
Photo Coverage NOS I1/25/82, BC-0623, 0632-0633

HISTORICAL SURVEYS YEAR SCALE

T-692 1859 1:10,000

T-i153 1870 1:10,000

T-2365 1899 1:10,000

T-3098 1910 1:10,000

T-3820 1920 1:10,000

T-11640 1959 1:10,000

T-11645 1959 1:10,000

T-11646 1959 1:10,000

T-00392 1972 1:5,000

T-00397 1972 1:10,000

T-00398 1972 1:5,000

T-00399 1972 1:5,000

A9



NOAA/
SHOC

118 22'30' 
20' Im ]

33°47'30" -'

NOS - LAD COOPERATIVE SH
MAPPING PRO

INDEX TO ADJOINIf

118o22'30"
33°47'30" 153

III

45' IMPERIAL BEACH TO SAN PEDRO, CA
SCALE 1:24,000

MAP NO. LOCALITY

I IMPERIAL BEACH
2 NATIONAL CITY

3 POINT LOMA
4 LA JOLLA

DEL MAR
ENCIN ITAS

7 SAN LUIS REY/OCEANSIDE
8 LAS PULGAS CANYON
9 SAN ONOFRE BLUFF 'SAN CLEMENTE

P u e BCed IT DANA POINT/SAN JUAN CAPISTRANOortuguese B11 LAGUNA BEACH

12 NEWPORT REACH
13 SEAL BEACH/LOS ALAMITOS
4 LONG BEACH
i5 TORRANCE/SAN PEDRO

Portuguese
Point



US Army Corps
of Engineers
Los Anqeles District

\/NOS - COE/LAD COOPERATIVE
A ORELINE MOVEMENT STUDY

Imperial Beach - San Pedro, CA
17'

US[ OF SHORRIN[ MOVEM[NF MAP
II f~h dl eeffliA.r,f i~r-g ,C

[ r,,>-nt ' l I l, IC il ;ila Th, m Uiu h l nd r , , 'd i,,
ii,; r11 F[,r !], rr * .nsm ij e e nr,-rl .. ! ",t- 'r;pnmr -:,i

B E"t f'l: I,*? P.r'~d- N. ,¢h C ,:,frlWS '54 eS ; A rer t P er.u,,,p t e ,

P LINE MOVEMENT

", e iEET,

1SA7 19'0OO
33 1500

I, SAN PEDRO



17 
118 11 00'

33 47 30

USE SH aORESINE MOvEMENE AF

Ti- ,a p oli I'll, I I ,n an t 5 stan, ....an.q, ,la , 5 4 d wa a s it na , t

"r-a
1 

5 ia a tm , i i t, " TI nt a i,,d n-t b, uect t'n "It" Pa Ita" Sailfa

tarn>- ,a'aaaaa i,,an , t. StjI tt,' -an -an asnans,

Bc d's 192 I ~ Vn CCS N "571 4 tl-, anyCi'atInP 'n La's Asp -s

4 In "a 5 P[It 8,' - np-.Crtit95

p45'

SA\N PEDRO '



42'

LEGEND
(Source of Mean High Water Line)

November 1982 NOS Aerial Photography
1972 Field Survey
1959 Field Survey
1920 Field Survey
1910 Field Survey
1899 Field Survey
1870 Field Survey
1859 Field Survey

33o40'oo L

118'22'30" 20'

Prepared by the National Ocean Service. as part (f a cooperative program with the 100
Los Angeles Distrcl. U S Army Csrps of Engineers Compiled from registered hisorical -000
shoreiine surveys of the Naiional Ocean Service ind regisiered to base maps furnished
by ihe US Geological Survey (USGS) The area of tis map generally corresponds to
the US GS quadrangle of the same name 1982 shoreline compiled from aerial
photography taken 1982
This is a special purpose map designed fr use by the U S Army Corps ol Engineers
National Oceanic and Atmospheric Administration and other agencies responsible in

the coastal zone

~NATIO



- Resprvaticrl

Whites PointLO

01 '7,-R 11.4RBOR

Point Fermin

17' R

SCALE 1 24 000
0 -- -MILL

l( 2(m0 3000 4000 Sim0 boLX, 7000~ TEL

f - r --1 FF E

1927 NORTH AMERICAN DATUM
POLYCONIC PROJECTION

P~bliihed at W.,hgton. D C

U.S. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION TORRANCE/SAN PE
NATIONAL OCEAN SERVICE



t

Lb'S kN~(.KLES%

'12

33 40) 00'
P5859 1iO

TORRANCE/SAN PEDRO, CA.



NOAA/NOS -COE/L)

SHORELINE MON'

I S10"13' Imperial Beach-
33 50'00

USE OF SHORELINE M A.O~oMP

Thi I map represents a comfulalloo of 0 sltc . , i~ indcudes seasonal vaaolty
present orI the on gtoal data. The. map 0sui )n ' Icl frd or site specfOfl, ph fe
change a.at0,s For use in eogwourrng or 0 ,uu~n, 5'udeis the COoboanon analys
report shoutaJ be consolted Shoreline 0 o oustf,- .' if Portuwose Ft to Meou'ao
Border I 1852-1982). Ret No CCSIS8 P4 fS ArorCorps of Engoneers, Los Anusess
District. Coastal Resources Braoch. FPO B, ?/!tI u,) Pgples Captforn o 910953 l?5

LEGEND
(Source of Mean High Water Line)

_______ March, November 1982 NOS Aerial Photography
1972 Field Survey
1959 Field Survey
1920 Field Survey
1872 Field Survey
1859 Field Survey

48'



US Army Corp
of Engineers
Los Angeles District

MD COOPERATIVE
rEMENT STUDY
San Pedro, CA 10' 

1 18107'30"
33o5O'00

NOS -LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

LOENCINITAS

IMPERIL BEAH TOLAN PERAS CAON-
SANL ONOREBLFFSA0CE00T

MANA NO OITSNACPSRN

LAPEUNA BEACH
NEPOT BEMAC

SE EAC LAS AA

ii LOGNA BEACH6

IS TORRANCE SAN PEDRO

48'

3? 300

LONG BEACH



jAP

454-

0 C7,H /

33,423o, L
I 18*15'00 13'

Prepared by the National Ocean Service, as part of a cooperative program with the ix0M iv
Los Angeles District, U.S. Army Corps of Engineers. Compiled from registeredf historical FOi -. L
shoeree surveys of the National Ocean Serice. and registered to hose maps turnishedT i
by the U.S. Geological Survey (USGS). The area at this map genrally corresponds to
the U S.G.S. quadrangle of the same name. 1982 shoreline compiled tram aerial 19?27
photography taken 1982.
This is a special purpose map designed for use by the U.S. Army Corps of Engineers,
National Oceanic and Atmospheric Administration, and other agencies responsible in
the coastal znne. PWb

U.S. DEPA

/ I NATIONAL OCEANIC
NATIO



~ cGrissom Island

Belmont Shore

QenMary

White Island

CFreeman Island

Chaffee Island

OUTER HARBOR

LONG BEACH BREAKWATER

10, R5858t

SCALE 1.24000
j 1 MILE

t -- 4 -I E02II _____ -

o1) 1000 2000 3000 4000 5000 6000 7000 FEET

5 0 1 KILOMETRE

1927 NORTH AMERICAN DATUM
LAMBERT PROJECTI ON

Pobi.6d of WawmgntM, D.C.

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SERVICE LONG BEAC



-Belmont Shore

lBelmont Pier

White Island

L1I~emnIsland
Chaffee Island

LONG BEACH BREAKWATER

toe 1115MI. 118*0730'

LONG BEACKCA.



US Arml
of Engin
Los Argel

NOAA/NOS - COE/LAD COC
SHORELINE MOVEMENI

Imperial Beach - San Pe(Ill 9ooo 07,

32 37'30,

SAN DIEGO

BAY

33 V1'30

WMERIAL BEACH*'

Q 
IMP1,RIA[1

MAP N

*11
] V



US Amty Corps
of Engineers
Los Angeles District

COE/LAD COOPERATIVE
INE MOVEMENT STUDY
I Beach - San Pedro, CA

I 17°02'30'
o-32" 37' 30"

CHULA VISTA

USE OF SHORELINE MOVEMENT MAP

I rs ra ruep svlts e i (mpilation of historic surveys, and includes seasonal variability
crtenr the origai dta. The map S".uld not be used for site-specific shoreline

ch~n i analisi For USe in engieering or planning studies, the companion analysis
report haid be consulted "Shoreline Movements Report - Portuguese Pt. to Mexican
Br (185-l190?." Re( No CCSTWS 85-4. U.S. Army Corps of Engineers. Los Angeles

Diric Coasto Resources Branch. P.O. Box 2711. Los Angeles California 90053-2325.

NOS - LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

11]8°22'30
"  1

33'47'30" F- ,5I

4 "35'

LONG BEACH 1

IMPERIAL BEACH TO SAN PEORO. C4 9 h - -
SCALE 114.000L '

MNO. LOAIT
1 IMPERIAL BEHNTO ACH

3 POINT LOMA
A LA IOLLA 1 * I "

5 DEL MAR , 33115'00"
6 ENCINITAS
1 SAN LUIS ARYOCEANSIDE
8 LAS PULGAS CANYON OCENSIDE
9 SAN ONOFRE BLUFF'SAN CLEMENTE
IC DANA PIlN TSAN OUAN CAPISTRANO
II LAGUNA BEACH \ 6
12 NEWPORT BEACH
t3 M & RaLOS AMITOS
It JONG BEACH
Is TORRANCE/SAN 'EDRO



77IANVA RIVA'R

- XNITIEDSTATh-' - -

32' - - ME ICO

LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey
1960 Field Survey
1933 Field Survey
1916/17 Field Survey
1887 Field Survey
1852 Field Survey

32'3O'00
117'09'00" 07'

SCALE 1 24 000
~ ~ 7 ~ ___0

Prepared by the National Ocean Service, as part of a cooperatie program with tqe Ioo oD 100 2000 3000 4000~
Los Angetes Pislyict. U.S. Army Corps of Engineers. Compiled from registered hisforicyl ~~~-----~
shoreline sureys of the National Ocean Service and registered to base maps furnishrd 50
by the U.S. Geofogical Survey (USGS). The area of this map generally corresponds to
the U .S. quadrangle of the same name 1982 shoreline compiled from aerial 1927 NORTH AMERICAN DAT)
photography taken t982 LAMBERT PROJECTION
This is a special purose map designed for use by the U.S Army Corps of Engineers
Nationaf Oceanic and Atmospheric Administration, and other agencies responsible in
the coastal zonePulseatW higoD

U.S. DEPARTMENT OF COA
NATIONAL OCEANIC AND ATMOSPHERI,

NATIONAL OCEAN SERV



SrAl 0 ,1 , II
LONG BEACH
TORRANLE SAN P1230

/ 3 2
SAN DIEGO I

'13 30'00"
1170 02'30"

CALIFORNIA ---

- -- - - AA CALIFOR"

32'

-- 32'30'O00
05' R5852R 1 17*0230"

SCALE 1.24000
- ~ 0 1 MILE

20030 3000 4000 500:0 6000 7000 FEELT

7 1 KILOMETRE

1927 NORTH AMERICAN DATUM
LAMBERT PROJECTION

Pubis~hed of Washington, D.C.

E DEPARTMENT OF COMMERCE
INIS EANIC AND ATMOSPHERIC ADMINISTRATION IMPERIAL BEACH, CA.NATIONAL OCEAN SERVICE



~IIP

NOAA/NOS - CO'

SHORELINE

1 7'07'30 05' Imperial Bef
32'45 00

SAN DIEGO

43'

/A



Los Angoetes DistrictN

AD COOPERATIVE
VEMENT STUDY

-San Pedro, CA 02' 170,0

3245'00

USE OF SHIORELI NE MOVEMENTr MAP

This map represents a compilation of historic surveys. and includes seasonal variability
present in the original data. The map should notf be used for site-specific shoreline
change analysis. For ose in engineering or Planning ofodieo. the companion analysis
report sould be consulted: "Shorefioe Movemenfts Report - Portoguese Pt. fo Meoican
Border (1852-1982)." Ref. Noy. CCSTIVS 854. U.S. Army Corps of Engineers. Los Angeles
District, Coastal Resources Brooch, P.O. Box 2711. Los Angeles California 90053-2325

NOS -LAD COOPERATIVE SHOREUNE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

30"

43,

1 DMEL ACH

U ENCINITAS
7 SAN LUIS REV OCEANSIDE
a LAS PULGAS CANYVON
9 SAN ONOFRE fLCUFF 'SAN CLEMENTE

1 0 DANA FOIfITSAN WAN5 CAPISTRANO
I LAGUNA BEACh

1? NWORT BEACHI
3 SEAL BEACti/LOS ALAMITOS

14 LONG BEACH
IS TORRANCE SAN PEDRO

e,

32130'00"
117*02'30"



NATIONAL CITY

40' -

CHULA VISTA

32'37'30'-

11I7'07'3D' 05'

P'repaedi by the Niatinal Ocean Service, as part of a cooperative program writh the 1000] 0 1000
Los Angetes District. U.S. Army Corps of Engineers. Compiled from rogisterod hisooical 5
shoretine surveys of the N~ational Oceao Service, and registered fo baoe maps furnished
hy fho U.S Geological Survey (USGS). The area of fhis map generally corresponds fo
the U.S.G.S. quadrangle of fthe same name. 1982 shoreline compiled from aerial
photoraphy talum 1982.
This is a speciat poros map designed for use by the U.S. Army Corps of Engineers.
Natonal Oceanic and Atosepheric Administratioo, aod other agencies responsible in
flhe ceotal rove.

U.S.

NATIONAL OCEJ



I 17'02'30"

40'

LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1933 Field Survey
1916/17 Field Survey
1887 Field Survey
1852 Field Survey

32°37'30"

02' R5852L I 17°00'00'
1 24 000

C I MILE

400 5000 6000 7000 FEET

I KILOMETRE

MERICAN DATUM
PROJECTION

hohgton., D.C.

T OF COMMERCE
TMOSPHERIC ADMINISTRATION
CEAN SERVICE NATIONAL CITY, CA.



NOAA/NOS - C
SHORELIN]

'3' Imperial IF
117' 15'30" 

13' I p r a

32'45'00"

USE OF SHORELINE MOVEMENT MAP

This map represents a compilation of historic surveys, and includes seasonal variability

Ocean present in the original data. The map should not be used for site-specific shoreline

change analysis. For use ir engineering or planning studies, the companion analysis

Beach report should be consulted: "Shoreline Movements Report - Portuguese Pt. to Mexican N

Border (1U52.1982)," Ret. No. CCSTWS 85-4, U.S. Army Corps of Engineers, Los Angeles

District. Coastal Resources Branch. P.O. Box 2711, Los Angeles California 90053.2325.

Sunset Cliffs

Azure Vista

/" NORTH ISLAND

//

o /-



US Army Corpsof Engineers

Los Angeles District

A/NOS - COE/LAD COOPERATIVE
I TORELINE MOVEMENT STUDY
Imperial Beach - San Pedro, CA 10,

LEGEND
(Source of Mean High Water Line)

___ -- March 1982 NOS Aerial Photography
1972 Field Survey

1960 Field Survey
1933 Field Survey
1923 Field Survey
1916/17 Field Survey
1898/99 Field Survey

1887/89 Field Survey
1851/52 Field Survey

SAN DIEGO

ND

/

/ ' ,- CORONADO /

don"-
,, 4,- ,

-I ., 
I |



/I /

10' 1 117*07'30 ,

.- 32°45,00
"

LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey
1960 Field Survey
1933 Field Survey
1923 Field Survey
1916/17 Field Survey
1898/99 Field Survey
1887/89 Field Survey
1851/52 Field Survey

SAN DIEGO

43'



0

7I 18 222'3 0!1_

33-4?'30"
40'-

P A C I F I C

0 C E A N

32-37'30 ______________r- -- - -- __-__

Prepared by the National Ocean Service. as part of a cooperative program with the 100 0o
Los Aegele District. U.S. Army Corps of Engineers. Compyiled from registered historical
shiorelin rvevys of the Platieeatl Ocean Service. and registered to base mops furnished
by the US. Geological Servey (USGS). The area of this map generally corresponds to
the US&GS. qeadrangle of the sane name. 1"82 shoretine compiled from aerial
photography takee 1982.
This is a speciat purpose map deisigned for use by the U.S. Army Corps of Engineers,
National Ocemc and Atmospheric Administration. and other agencies responsible in
the coastaltoone

NATIONAL



/1I

A4

%s1-

NOS - LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

LONG REACII 12

10 "

IMPERIAL BEACH TO SAN PEDRO. CA 9
SCALE 1:24.000

MAP NO. LOCALITY A

IMPERIAL BEACH \<
? NATIONAL CITY - -

POINT LOMAl\ 1171900"
4 LA JOLLA 33-
5 DEL MAR 7
A ENCINITAS
I SAN LUIS REY/OCEANSIDE - o/
9 LAS PULGAS CANYON CASQ

9 SAN ONOFRE BLUFF 'SAN CLEMENTE
10 DANA POINT'SAN JUAN CAPISTRANO
II LAGUNA BEACH
12 NEWPORT BEACH
[I SEAL BEACH'LOS ALAMITOS
4 LONG BEACH 6\

1S TORRANCE/SAN PEDRO

2N

32'3'06'
117D02-30

-

R5853L

SCALE 1 24 OW( I05
1 MILE

' 100 21W MX) ALEC 6W- 7M 1O fEET

1927 NORTH AMERICAN DATUM
LAMBERT PROJECTION

PWW~id of Woagft-. 0 C

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION POINT LOM

NATIONAL OCEAN SERVICE

• • I



1EMENT

40'

117-19,00,

33'15'00

Sot

3 2

3(0OO'

117*02'30'

______________ - -- 32*37'30"

0"R5853L 117*07'30'

MILE

POINT LOMA, CA.



NOAA/NOS - COE/AA]
SHORELINE MOVE1Imperial Beach S1

Point La Jolla

Boomer Beach

C'asa BeachNS CA

118'22'30" 14
33147'30'

44NG EtA,

Marine Street
Beach LA JOLLA

50

IMPERIAL REACH TO SAN PEDRO. CA

N SCALE 1:24.000
WidadsaMAP N I LOCALITY

BeachIMPERIAL BEACH

I NATIONAL CIII
POINT JOMA

4' 4 IA JOLLA( DEL MAR
ENCINITAS
SAN LOIS RDY OCEAinJ,
IAS PUIGAS CANYON
AN ONOFRE ALAPI SAN

DANA PIJINT SON JUAN
O AGITNA BEACH
NEWYPORT REACH
SEAJ REACH JOS OLAVI

i4 I NC BEACH
TORRANCE SAV '~

Bird Rock



7AO -JIL6S6 749 .COAF 
Ck6f-QtMIA 

ND "L

U UMCLOS 
1 

A 
110

A LFFORSTRICT0 s
NCLASSIFIED IN; FIS I AW-7 r/G 8/6 PL



1-2-4

111111*II I I6
li..

I

1~?
'f l

-!- - -- I*
-J!



W US Army Corps
of Engineers
Los Angeles District

OS -COE/LAD COOPERATIVE
ELINE MOVEMENT STUDY
rial Beach - San Pedro, CA12

U SE OF SHORELINE MOVEMENT MAP
This map represents a Compilation of historic surveys. and roclude ,e:

present in the original data The mao shoald not he osed for s5e 'li, it ii
chsange analysis For use in enginoeriog or planning studies tihe soiiaoou my-
report should be consolted 'Shoreline Movements Report Foriogoc- Pt tM~l
Border t 182 1982). Ret No~ CCSAWS 85 4. U S Army Corps Mf o.nI' t Ai,,,'
District. Coastal Resource S Branch F 0 Bor ?711 Los Aogeles Critooia 9015 1 ?3i

NOS -LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

12

.
0

-0

BEACH TO SAN PEDRO, CA9
SCALE 124,000

ND LOCALITY8

NATIONAL CITY
POINT LOMA11190'

* LA JOILLA
DEL MAR 73o1'0
ENCINITAS
SAN LOIS REY OCEANSIDE

* LAS PALGAS CANYONOCASD
SAN ONOFRE BLUFF 'SAN CLEMENTE sDANA POINT SAN JUAN CAPISTRANO
LAGUNA BEACH

NEWORT BEACH
SEAL BEACH/LAS ALAMITOS

L ONG BEACH
TORRANCE SAN PEDRO

5



IVE

12' 117'10'00"
32°52'30

.

USE OF SHORELINE MOVEMENT MAP
This map represents a compilation of historic surveys, and includes seasonal variability

present in the original data. The map should not be used tor site-specific shoreline
change analysis. For use in engineering or planning studies, the companion analysis
report should be consulted "Shoreline Movements Report - Portuguese Pt to Mexican
Border (1852-1982).' Ret. No. CCSTWS 85.4. U S Army Corps of Engineers. Los Angeles
District. Coastal Resources Branch. P0. Box 2711. Los Angeles California 90053 2325

50'

117 19,0O0,
3315 00"

! . ,o '"



I'At'IFI(' BEACH

VAIL RA Y

4'MISSION 
BEA CH

MISS1,

OCEAN BEACH
32'45'00~

117'17'30" 15'

Prepa red by the National Ocean Service, as part of a cooperative program with the )i
Los Angeles District. U.S. Army Corps of Engineers. Compited trom registered historicat
shorelioc sureys of the Nationat Ocear Service, and registered to base maps turnished
by the U.S. Geotogical Sorvey (USGS) The area of this mop generalty corresponds to
the U S.G.S. quadrangle of the seine name. 1q82 shoreline compiled from aeriat

'hotography taken 1982.
This is a special porpose mop designed for use by the U.S. Army Corps ot Engineers.
Notional Oceanic and Atmospheric Administration and other agencies responsible is
the coastal none.

NAT tO



U3" 30Ci 001
111'02'30"

(I FIESTA BA Y

.9 Q /BAY PARK

MI~SSION~

LEGEND
(Source of Mean High Water Line)

<1 -March 1982 NOS Aerial Photo~rai;
1972 Field Survey
1960 Field Survey
1933 Field Survey
1889 Field Survey
1852 Field Survey

/ SANV DIE
0 IvE

SCALE 1 24 000 1,R83

-0 1 MILE

Xk0 0 100 ?000 3100 4000 5000 6000 7000 FEET

50 1KILOMETRE

1927 NORTH AMERICAN DATUM
LAMBERT PROJECTION

Pubfish of WwoII..go. D.C.

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

NATIONAL OCEAN SERVICE LA J01



7732'30'DO'

Q BAY PARK

47,

LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey

--1960 Field Survey
1933 Field Survey

189Fil Sre1889 Field Survey

32'4 500"

2'R5853R 1 17' 10'00"

I1 MILE

LA JOLLA, CA.



NOAA/NOS - COE/[
SHORELINE MON

11 7' 17T30 
15' Imperial Beach -

33 '00'00"

Solana Beach

58'

Del Mar



p-7
US Army Corps

of Engineers
Los Angeles District

AD COOPERATIVE
'EMENT STUDY
San Pedro, CA 12' 117' 10

'0 0 "

- 33'00'00"

USE OF SHORELINE MOVEMENT MAP
This map en- -sents a compilation of historic surveys, and include, seasonal variability

present in the original data the map should not be used for site-specific shoreline

change analysis. For use in engineering or planning studies, the companion analysis
report should be consulted Shoreline Movements Report - Portuguese Pt, to Mexican
Border (1852-1982). Ref No CCStWS 85-4, US Army Corps of Engineers. Los Angeles
District. Coastal Resources Branch. P.0, Box 2711. Los Angeles California 90053-2325.

NOS - LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAr

INDEX TO ADJOINING SHEETS

to

13

58'

IMPERIAL BEACH TO SAN PEDRO, CA 9

SCALE 124.000

MAP NO. LOCALITY
1 IMPERL BEACH
I NATIONAL CITY

3 POINT LOMA 117'19'00"
4 LA JOLLA
5 DEL MAR 33'15'00"

6 ENCINITAS
I SAN LUIS REY/OCEANSIDE
8 LAS PULGAS CANYON
9 SAN ONOFRE BLUFF/SAN CLEMENTE
to DANA POINT/SAN JUAN CAPISTRANO
11I LAGUNA BEACH 

6

12 NEWPORT BEACH
13 SEAL BEACH/LOS ALAMITOS
14 LONG BEACH
15 TORRANCE/SAN PEDRO

SNDIEGO ,



\ , I ~Sf)[ru1 RE

55'

32-52-w L

IIPI17'30Y 15' SCALE I

Prepared by the National Ocean Seevice. as part ot a conorative programe with the 000 0 100 2000 CKY-

Los Angeles Disteict, U.S. Aemy Corns of Enineners. Compiled frome registeed historical
shreltine sueveys of the Nlationat Ocean Service. and registered to base maps furnistied L i~ ~zY
by the U.S Geoogical Seivey (USGS)r The aeea of this emap generatty corresponds to
the U S.G.S. qpadturntte of the same name. 1982 shoreline compiled tromi aeeial 1927 NORTH AM(

photograph? Wabo 1"82 
LAMBERT PR(2

This is a speciat purpose map desiglned tor ose by the U.S. Army Cortps of Engineers,

tbitona Oceanc and Atmospheric Administratin, and other agencies responsible in Pobtihtod 04 W.,

the oasal tne.U.S. DEPARTMENT
NATIONAL OCEANIC AND ATM

NATIONAL OCE



fl! 2K' E

LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey

1960 Field Survey
1933/34 Field Survey

1887-89 Field Survey

32o52'30"

12' R5854L 117'10'00"

000
I MILE

UM710 ,00 6000 7000 FEET

I "ILOMETRE

CAN DATUM
ECTION

glon, O.C.

F COMMERCE
SPHERIC ADMINISTRATION
14 SERVICE 

DEL MAR, CA.



NOAA/NOS - COE/
SHORELINE M(

117 22 30 
20' Imperial Beach

33 07'30" F

0



US Armny Corps
of Engineers
Los Angjetes District

40S -COE/LAD COOPERATIVE
iELINE MOVEMENT STUDY
)erial Beach - San Pedro, CA

USE flF SHOREL NE MOVEMENT MAP
Th, noap ,pr~wsef a (ca ,on Vt h,stor,( ,nry, In d i - .

a(%o I te VarRq3 an t Th, mnnp sPoud ,IV b,

cImdfl1C aUIIvsIs Er annt r eangineC!av or plannn a - t.

report 0oald be n s Waa "' V t Wa. ', R 'p' "a P V F.

Border 1852 1982). Tt No LCSTV4S 85 4 U SA,!

DMrrat C0asta Ren(fe8aeca OaA P 2 P VaV 21fl' 1 rApV -C)

NOS LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

334730

Leucadia',

MA N LOALITY

EL MY



211 i17 5'00'

- 33*07'30"

USE OF SHORELIN4E MOVEMENT MAP
This map represents a compilation of historic surveys, and includes seasonal variability

present in the original data. The map should not be used tor site-specific shoreline
change analysis. For use in engineering or planning studies. the companion analysis
report should he consulted: "Shoneline Movements Rteport - Portuguese Pt. to Menican
Bender (1852-1982)," get. No. CCSTWS 854, U.S. Army Conps of Engirnens. Los Angeles
Dtistnict. Coastal gesnunces Bnanch. P.O. Bon 27it, Los Angetes Calitornia 90053,2325.

LAG;OON

- -- -- -- 05'

NOS -LAO COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

1t

to

RIAL BEACH-To SAN PEDRO, CA -
SCALE 1:24.000

MAP NO LOMAITY

. r POINT IOMA trO



02'

LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey

1960 Field Survey
1934 Field Survey

1887/88 Field Survey

33'000 L
"117-22'30- 20'

E 3I= l- 32--E - FTI
Prepared by the National Ocean Service, as part of a cooperative program with the 1i0 0 1 M,
Los Angeles District. U.S. Army Corps of Engineers. Compiled from registered historical
shoreline surveys of the National Ocean Service, and registered to base maps furnished E 7 F ' I
by the U.S. Geological Survey (USGSI. The area of this map generally corresponds to
the U.S.G.S. quadrangle of the same name. 1982 shoreline compiled from aerial
photography taken 1982.
This is a special purpose map designed for use by the U.S Army Corps of Engineers,
National Oceanic and Atmospheric Administration, and other agencies responsible in
the coastal zone. U.S.

NATIONAL OCEAt(4 N



JttA i I,,()
MAR .33 1-,00

.'AN LUIS REY OCEANSIDE
.0: PULGAS CANYON
SAN~ ONCORE BLUFF SAN CLEMENTE
DANA POINT SAN JUAN CAPISTRANO

LAGNA BEACH
SELAJN BEACH LSALAMITOS /

TARRANCE SAN PEDRA

~ncinitas SAN DIEOA

3230'00'
I17'02'30'

0.

Cardiff-by-the-Sea
(Cardiff)

SAN

Solana Beach

ALL SCALE 124 00017
A ~ ~~~1 MILE 

t84171

m 20005 3000 4000 5.000 6000 7A00 FEET

S~~~~ Ki F _ ILOMETRE

RTH 1927 NORTH AMERICAN DATUM
BI R LAMBERT PROJECTION

PubbdoP Wo,hnqtvn, D.C.

ME U.S. DEPARTMENT OF COMMERCE
!D AL OCEANIC AND ATMOSPHERIC ADMINISTRATION ENCINITAS, CA.



Pt VAR Li 3j CX)
NS' INITAS

SAN I LS W E) A'. 1:1
LA tqGAS 41 , , OA~N
SAN ANu)p pI I.fF SAT CEINTI
DANA V- %:AN MUAN CAPi TRANO

NEWNPORT BEACH '
SEAL BEACH LOS ALAMITOS'/,<
LONG BEACH
TORRANCE SAN PEDRO 2

3 2' 30'00"
11 0~2'3 0"

N 02'

C~ardiff-by-the-Sea,
(Cardiff

I'

SAN

Solana Beach 3

17' R5854R 117' 15'00"

ENCINITAS, CA.



NOAA/NOS -C(

SHORELINE
11'63"24' Imperial Be.

33115'00"1

CAMP PENDLETON MARINE CORPS BASE

1 3



US Army Corps
of Engineers
Los Ange4es District

-COE/LAD COOPERATIVE
INE MOVEMENT STUDY
1 Beach - San Pedro, CA 733 I/Afi

USE Of SHORE I NE MOV[M[N1 MAP

B-1SEOhis map repr~esents a (.unrporatr~n ot hrsi ru surveys and c tides seasnal vardiabnity
presentIn I orgnl Thie map houl 00 n ot n ed to, 'it- p it %i fifSun n
htangn analvss For use tn englineering or Planmng, stides th,r unian u nlysi

report should be consolted Shureline Moemnents Rpport POrtUgUese P1 to M-, in
Burder I 1852t1982) Ref Nu. CCSAWS AS 4AUrS Army Corps of Engineers, oAsipese

District, Cuastal Resources Branch. PO Bux 2111 Los Angele California H90053 ?Q/

NOS -LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

33*44,30" 5

IMPEIAL EAC TO AN EDRO 
CA13

t A ;OLLA
ir DEL MAR 

3'10"

ii ENCINITAS

I SAN LUtIS REY OCEANSIDE KA~i
8 LAS PLGAS CAN AN
4 SAN ANAPHE BLUFF 'SAN CLEMENTE
00 DANA PAINT/SAIN JUAN CAPISTRANO

t/ LAGUNA BEACH

12 NEWPORT BEACH
1i SEAL BEACH/LAS ALAMTOPS
tO LONG BEACH

TORRANCE/SAN PEDRO

OCEANSIDE

-N2



2I II I7 IOII'

21' 117'19
' 0 0

'

" - 33°15'00"

USE OF SHORELINE MOVEMENT MAP

This map represents a compilation of historic surveys, and includes seasonal variability

present in the original data. The map should not be used for site-specific shoreline

change analysis. For use in engineering or planning studies, the companion analysis
report should be consulted "Shoreline Movements Report - Portuguese Pt. to Mexican

Border 11852t1982)." Ref. No. CCSTWS 85-4. U.S. Army Corps of Engineers, Los Angeles

District. Coastal Resources Branch, P.O. Box 2711. Los Angeles California 90053-2325.

NOS - LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

15 -13

13'

IMPERIAL BEACH TO SAN PEDRO. CA
SCALE 1:24,000

MAP NO. LOCALITY

1 IMPERIAL BEACH
2 NATIONAL CITY
3 POINT LOMA 117' 19'00"

4 LA JOLLA 33'15'00"
5 DEL MAR

6 ENCINITAS
I SAN LOIS REYOCEANSIDE OcEANSID

8 LAS POLGAS CANYON

9 SAN ONOFRE BLUFF 'SAN CLEMENTE

I0 DANA POINT/SAN JUAN CAPISTRANO
it LAGUNA BEACH

12 NEWPORT BEACH
13 SEAL BEACH/LOS ALAMITOS
14 LONG BEACHi

15 TORRANCE/SAN PEDRO 5

4Y
SAN DIEGO "

2'30'00"

1t" 02'30"



gA

10, •

LEGEND

(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey
1960 Field Survey
1934 Field Survey
1887/88 Field Survey

II

33o07,3 L .. . . . . . . ..

11726'0 24' SCALI

Prepared by the National Ocean Service, as part of a cooperative program with the 1oo0 0 l000 20
Los Angeles District. U.S. Army Corps of Engineers. Compiled from registered historical - -1
shorelhne surveys of the National Ocean Service, and registered to base maps furnished 5:= : zZ-- 1- -

by the U.S. Geologcal Survey (USGS). The area of this map generally corresponds to
the UrSIG.S quadrangle of the same name. 1982 shoreline compiled from aerial 1927 NOR)
photography takee 1982. LAMBE
This is a special purpose (map designed for use by the U.S. Army Corps of Engineers,
National Oceanic and Atmospheric Administration, and other agencies responsible in Publihed c
the coastal zon US. DEPARTt

NATIONAL OCEANIC ANC
NATIONAL



10

CARLSBAD

SCALE 1-24 000 I'3
0 1 MILE

hOO 2000 3M0 4000 5000 6000 7000 FEET

5 0 1 KILOMETRE
I F -T - 0I -- 1--F=r

1927 NORTH AMERICAN DATUM
LAMBERT PROJECTION

Publkhad at Woahingftn. D.C.
U.S. DEPARTMENT OF COMMERCE

ONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SERVICE SAN LUIS REY/OCEANSIDE, CA.



10'

CARLSBAD

21 R855133'07'30"
21' R855L 117,"19,00",

SAN LUIS REY/OCEANSIDE, CA.4



NOAA/NOS - COE/LA
SHORELINE MOVE

117i30'00 28' Imperial Beach -

3322'30"

USE OF SHORELINE MOVEMENT MAP
This map represents a compilation of historic surveys and includes seascfrl viif

present in the orgsnal data The map should not be used for site .c. p ,, r

change analysis For use in engineering or planning studoes. the (mPd.u T'
report should be consulted Shoreline Movements Report Portuguese Pt r t.,
Border (1852-1982). ' Ref No CCSTWS 85 4. U S Army Corps ot En[iers r a1
District. Coastal Resources Branch. P 0 Bon 2711 Los Angeies Catifornia Vii-

20"

( A M P P E N 1)

A R I N E C 0 R

Ar \ i



Los Angeles istrict

- COE/LAD COOPERATIVE
INE MOVEMENT STUDY
tl Beach -San Pedro, CA 2'17 23'

33 :;:

NOS -LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

IMPERIAL BEACH TO SAN PEDRO, CA

NATIONAL BIAYSEE



11I7'22'30"733'22'30"

AD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

NDEX TO ADJOINING SHEETS

0 A

17'1C00

At117 
)

7 33'15200

7I7O'O



17

33 1, .0 L

1 17 0 00 2 ;(-

11 a. A ' I! ~' IA1.

th- U S G~ dram I lh d ;Arjn PA- 199 1h,,11- r l A-1 A P',

I 'h N w"I a, l ohi 1Ho Oih'811i t r , b, the U i ArmS V ' ry

1n1,,',l Ocea, .Inl Atmsphi, Ad-,,S!!' 1, Ii l

-hp, ,4%fl I~U.S DEPARTME NT
NATIONAL OCEANIC AND AT"'

NATIONAi C.'



LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey
1960 Field Survey
1934 Field Survey

1887-89 Field Survey

\N

R5855R 11 7
25i

SCALE 1 24000

1921 NORTH AMERICAN DATUM
LAMBERT PROJECTION

Pubished at Wahinqton D C

U.S. DEPARTMENT OF COMMERCE
)NAL OCEANIC AND ATMOSPHERIC ADMINISTRATION LAS PULGAS CANYON, CA.

NATIONAL OCEAN SERVICE



17'

LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1972 Field Survey
1960 Field SurveyI
1934 Field Survey

1887-89 Field Survey

33o15'00"

R5855R 117'22'30"

LAS PULGAS CANYON, CA.



NOAA/NOS - COE/
SHORELINE M(

1172'3 73" 
5 Imperial Beach

USE OF SHORELINE MOVEMENT MAP
This map represents a compdilation of hrstor i surveys aI'd includes seasonal warraildy

present in the orignal data Tire map shoulId rot be used for siteseoihrrrsripr.-
change anafeysins. For use in ennreerng or planning studies the comoanioon aeav
report shrould br consulted Shorelni, Movements Report - Portuguese Pt to Meprn
Border f1852-1982), Ret No CCSTWS 85 4. UOS Army Corps of Engineers, los Aneor s
District . CuastalI Resou rces B ra n ch P 0 Box 211, t. os Angples CalI fri n HO 9 3 3

SAN CLEMENTE

Oeeti

24'

San Mateo
Point

San Oriofiv



US AmCorps

Los Angeles O'stnct

NOS -COE/LAD COOPERATIVE
S)RELINE MOVEMENT STUDY
; perial Beach - San Pedro, CA

NOS -LAD COOPERATIVE SHORELINE MOVEMNT
MAPPING PROGRAM

INDEX TO ADJOINING SHLETS

D[MA R O LCLT

NTA CITYA~S~A~A

ENIAS A'A A S

TAN ANSI Rt BITUFF SAN CT EMENTE
i ANA POINT TAN BOAN CAPISTRANO

ABUNA REACH
NEWNPORT BEACH
SEA[ REACH I OS AtAMI TOS

I ICNG REACH
TORRANCE SAN PEDRO

I IT 0? 3 OOT



32' 1 17*3OOO
___ -- 33'26'30"

IOVEMENT

8

I 17*1(YOO

7 33*15'00O

6

24'

3 2so OIECO13

32o3'O'W
1170213o~



441

21'

LEGEND
(Source of Mean High Water Line)

- -March 1982 NOS Aerial Photography

1972 Field Survey
1960 Field Survey
1934 Field Survey
1889 Field Survey

33o19'00"
117o37'30" 35'

Prepared by the National Ocean Service. as part of a cooperative program with the 1000
Los Angeles District, U S Army Corps of Engineers, Compiled from registered historical ill.

shoreline surveys of the National Ocean Service, and registered to base maps furnished
by the U S. Geological Survey (USGS). The area of this map generally corresponds to
the U S.GS. quadrangle of the same name 1982 shoreline compiled from aerial 192
photography taken 1982.
This is a special purpose map designed for use by the U S Army Corps of Engineers,
National Oceanic and Atmospheric Administration. and other agencies responsible in Pu
the coastal zone U.S. DE

NATIONAL OCEANI(
- NAT



OO

Agrai

4-

SCALE 124000 32' R5856L

0 I MILE

Ic, 29)0 3000 4000 5000 6000 7000 IEEI

S0 I(ILOMEIRF

1927 NORTH AMERICAN DATUM
LAMBERT PROJECTION

Published at Washingfon, DC.
U.S. DEPARTMENT OF COMMERCE

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
NATIONAL OCEAN SERVICE SAN ONOFRE BLUFF/SAN CLEMENTE,CJ

K
J



21'

Agra

33'19'00
32' R5856L 117'30'00"

SAN ONOFRE BLUFF/SAN CLEMENTE,CA.
C,



NOAA/NOS -CO

SHORELINE
117'5'00 43'Imperial Bea

33*32' 40 0

NOS -LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

II 2'3K1

IPRABAHT LA PEDROS *CA
A L SA1 OO2E4.000ANCLMED

MAP N AO POIT 8UNCPSRN
I LAMERNA BEACH

I2 NAWPORTL BEATH
13 SEALT IEC [MA A MTO
14 LAO LA 11EA9-0H

So t8Lg LAa S TORRANCANO OCDASIO

9 ~ ~ ~ ~ ~ ~ S SA O,[ BUFSA LEET

I I ANA OINTSAN UAN APISRAN

11 LGN EC



US Army Corps
of Engineers
Los Angeles District

/NOS - COE/LAD COOPERATIVE
ORELINE MOVEMENT STUDY
nperial Beach - San Pedro, CA

40' '

USE OF SHORELINE MOVEMENT MAP

T map represents a compiation tf histar, surveys. and inuludes seasonal vaoabillty
pr-,,- :or the original data The map shilld not be used tor site spec it Shor re
Char. analysis Ear rise in engineering or pianon g studies the companion analysis
net, etralud be consulted Shoreline Movements Report Porfuguese Pt to Mexican
Borr i52 1982" Ret No CCSIWS 854. U S Army Corps of Engineers Los Angeles
[ I, traspal RPesources Branch. P 0 Box 2Il Los Angeles Caifornia 900532325

t 2

t .'02'30"

JI



FE~

40' 117037'30'
. . . ... ...-..--..--- - -- -3. .332'30"

USE OF SHORELINE MOVEMENT MAP

This map represents a compilation of historic surveys, and includes seasonal variability
present in the original data. The map should not be used for site-specific shoreline
change analis. For use in engineering or planning studies, the companion analysis
report should be consulted: "Shoreline Mevements Report - Portuguese Pt. to Mexican
Border (1852-]982)," Ref. No. CCSTWS 85-4. US. Army Corps of Engineers, Los Angeles
District. Coastal Resources Branch. P.O. Box 2711, Los Angeles California 90053-2325.

~30'

..................................- 30

I :?

12



LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1971/72 Field Survey

1959/60 Field Survey V

1934 Field Survey

Dana Point .------

'I/

27'

001

4,-

33*25oOy L~
117°45'00' 43'

SCALE 1:
2

Prepared by the Ntional Ocean Service. as par of a cooperative program with the 10o 0 100 2()
Los Aeles District. U.S. Army Corps of Engineers Compiled from registered historical I
shoreline surveps of the Naleal Ocean Service, and registered to base maps furnished - -

by the U S. Geological Survey (USGS) The area of this map generally corresponds to
the U SG.S quadrangle of the same name 1982 shoreline compiled from aerial 1927 NORTH AM[
phoiography taien 192. LAMBERT PRI
This is a special purpose map designed for use by the U S Army Corps of Engineers,
National Oceamc and Atmospheic Administration. and other agencies responsible a Pubihed of Wi,/
the coatal Lane U.S. DEPARTMENT

NATIONAL OCEANIC AND ATA

L.1 NATIONAL OCI



N

Capistrano Beach

SAN CLEMENTE

401
SCALE 1 24 )

IAMI P PPIJII TION

p fh / 3 ,,,,,,$,., rr

U S DEPARTMENT OF COMMERCE
IAL OCEANIC AND ATMOSPHERIC ArMINIORATIOND

NATIONAt OCEAN SFPlrF DANA POINT SAN KAN CAPISTRANO. CA



K 27

SAN CLEMENTE

33 2500'

R5856R 117 37'30

DANA POINT/SAN JUAN CAPISTRANO, CA.



NOAA/NOS -Co

SHORELINE M

117 52'30" 0 Imperial Beac
33 37 30'*

USE OF SHOREINE MOVEMENT MAP
This map represenrs a compilation of hiestoric surveys, and inclodes seasonal Variability

presen in 't lhe origenaI data The mao should not he used for s0ete ie~feN slhourlees
change analys" Fo"r use en engineering or planniog stjdies. the companon anialyses
reporf shoued be consulted 'Shoreline Mo~ements Report - Portuguese Ft fo Mexican
Border ( !852 1 9 2 ). Ref No CCSTWS 85 4, U.S Army Corps of Engineers, Los Angeles
District. Coastal R esources Branch, PA R ox 211., Los Angeles Califoroia 90053 ?325

('irrrupa slei Mir

35''

Ct Cst I ( y



US Army Corpsof Engineers
Los AncesO Cit

AA/NOS -COE/LAD COOPERATIVE
SHORELINE MOVEMENT STUDY

Imperial Beach - San Pedro, CA 4

NOS -LAO COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

*IMPERIA L EACH A ERC

NATIONAL CITY
* POINT LOMA
3 LA JOILA 1 7 1,0

DEL MAR33100
ENCGIN ITAS
SAN [IlS R EY OCEANSIDE
LAS PULGA CAN YON
SAN ONOERE BLUFF SON CLEMENTE
DANA POINI SAN lUAN CAPISTRANO

l LAGUNA REACHh
I? NEWPORT REACH
* SEAL BEACH LOS ALAMITOS

EONS REACH
TORRANCE SAN PEDRO

'AN [III (I



47' 11 7'45'00"
________________________________________--_________ .------ 33-37'3(Y

AlIVE SHORELINE MOVEMENT
PING PROGRAM

ADJOINING SHEETS

1 17*170OO

7 33*1500

LMENTE
STRANO

65

3 -2
sw &M

32'37W
It r0

4- ---- ~---- __ - I -



LEGEND
(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1971 Field Survey
1959 Field Survey

___ 1934 Field Survey
1926 Field Survey
1885 Field Survey
1875 Field Survey

32'

SI 7I52'3O 50-

Prepared by the National Ocean Service. as part ot a cooperative program with the 1000o 0 CM

Los Aegetes District. U S. Amiry Corps of Engineers. Compiled from registered historicalI-
stioreline surveys ot the Ntatioenal Ocean Service, and registered to hase maps turnished

by the U.S. Geological Survey (USGS t. The area of this map generally corresponds to 
F -F= -

the U.S.G.S. qaadrangle of the same name 1982 shoreline compiled from aerial
photography taken 1982
This is a special purpose mop designed for use by the U.S Army Corps of Engineers
National Oceanic and Atmospheric Adiniestratoi, and other agencies responsible or
the coastal zone U.S.

NATIONAL OCE

44\



r

LAGUNA BEACH

- R5857L
47'

SCALE 1:24000
F~~ -- MILE

10 ' 000 2j 3000 4000 5000 6000 7000 FEET

0 I LOMETRE

1927 NORTH AMERICAN DATUM
LAMBERT PROJECTION

Pu.bhed of Wasinmgton, D.C.
k ATONA U.S. DEPARTMENT OF COMMERCE
R NAINLOCEANIC AND ATMOSPHE!RIC ADMINISTRATION LAGUNA BEACH,AN NATIONAL OCEAN SERVICE

N A-



LAGUNA BEACH

- 32'

34'R3857L 1 17*45'00O

LAGUNA BEACH, CA.



NOAA/NOS - COI
SHORELINE D

118,0,00 58'Imperial Bea(
33'42'30'

NOS -LAD COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

118o2'30 14INDEX TO ADJOINING SHEETS

E SONG REACHYCANID

IMEILBAHT SAN PEDRO CA 9
9CL SA1:24.000 9 ANCLMET

MAPNO NWPORTY 8IC
S MEAL EACH SAAIO

I NTON AL R CATH

5 TORE AN PEDRO00

HITNGO IEC LAUN Df~t H

N. NEP1TiC



US Army Corps
of Engineers
Los Angeles District

'NOS - COE/LAD COOPERATIVE

")RELINE MOVEMENT STUDY

perial Beach - San Pedro, CA 55'

USE OF SHORELINE MOVEMENT MAP

This map represents a comprnlatron of historic surveys and includes seasonal vArablty

present in fhe onginal data The map should not be used tot site specific shoreline
change ana!yss For use in engineering or planning studies the compranon analysis
retort should be ccnsulted Shoreline Movements Report Portuguese FI tn Mexlan
Border 11852 1982). Ret No CCSTWS 85-4. U S Army Corps of Engineers Los Angeles
D0st5l i Coastal Resources Branch P0 Box 2711 Los Angeles Calffornia 90053 2325

I: q I00'iqO
13 15 '10

COSTA MESA
32'30'00'

It 7102'30'

.k:

3- u



55'
117'52'30"

33°42,30
-

USE Of SHORELINE MOVEMENT MAP
This map represents a compilation of historic surveys. and includes seasonal variability

P et in the Original data. The map should not be used for site-specific shorelinechange analysis. For use in engineering or planning studies, the companion analysisreport should be consulted: "Shorelne Movements Report - Portuguese Pt. to MexicanBorder (1852-1982),- Ret. No. CCSTWS 85.4, U.S. Army Corps of Engineers. Los AngelesDistrict. Coastal Resources Branch, P.0. Box 2711. Los Angeles California 90053-2325.

40

3
COSTA MESA

AL



37'I

LEGEND
(Souce o Men Hih Wter ine

Marh 98 NO Aril Potgrph
1971 ield urve

LEGENLE

shorel(Source of MtflboilO ean Hevc. i eighre Wo aesfrninhe)

Marchrph 1982n 198S AeiaMPotgrph
This ~ ~ ~17 Fsaseilprpsia eine o s yt e l Su.AryC rv niers
hadninal~195 Fcaa n topei diitain n te nie Sreyibe
the ~ ~ 12 Fielda Surveybhc *

1874/75 FieldSurve

NATONL CEAICAN

118OONATIO5AL

ScAL



7

'

4-'

SCALE 1:24 OW0 55' R5857R

M ,ILE

lum'3 0 1000 2000 3000 m0 5000 6000 7000 FEET

5 0 1 KILOMETRE

1927 NORTH AMERICAN DATUM

LAMBERT PRO)ECTION

Pu t W aCingrtn, D .,

U.S. DEPARTMENT OF COMMERCENATIONAL OCEAN AND ATMOSPMERIC ADMINISTRATION NEWPORT BEAC
NATIONAL OCEAN SERVICE

55

SCALE12400



*37'

Bmldb/
is ~ ~ ' an- ooa7e a

Balboa

F33'D
55, R857R 117*2'ID

NEPR EAH A



NOAA/NOS -COE/LA)

SHORELINE MOV
118'7'30 05Imperial Beach -

33'4600

USE OF SHORELINE MOV[M1INI MAP
155 onan I'l .. st d compilation ot historic surovy and includes spasonal rva 1,ld

present n the original data The rmap soulod not be used for sit, specrtts stnar,
cflang" analysis FIn ue n0 engineering or planning studies the companion avalv i

repont 0 oul d be , 0nsul led Shoreline Movemnents Report -Portononso Pt tii Mi.,
Border (1852 198?.1 Rt tNo CCSTWS 85 4 U S Army Cornps of Eoneprs I Ano.i
A ntrict Coastal R-iorire BranTch. P A Bn, 2711 t oo Angeles C,1111-1,1 4r r0

44. SEAL BEACH - I

44''

Sunset Beach



LM US Army Corps
ICY of Engineers

Los Angeies District

i OS -COE/LAD COOPERATIVE
RELINE MOVEMENT STUDY
perial Beach -San Pedro, CA02

NOS -LAO COOPERATIVE SHORELINE MOVEMENT
MAPPING PROGRAM

INDEX TO ADJOINING SHEETS

-AN PI EY O EAN~

LO OCU NT
MAPAN LONOLITY ANCIME

MPRI LAUN BEACH

PONEEPT REVAC

SAL T RE Y OS AIMTO
LA CS iR ACH O

DAN OR N T SAN PON W R U

11 LAUN BAC

NE OT EC
SiABAHt-.IA IO

IOU BEAC



02' 1 18,00,00
- - -- 33'46'00"

VE SHORELINE MOVEMENT
G PROGRAM

WOINING SHEETS

to

733'15'00

MFNTE
T4ANu

44*

3 2

so IE~GO

320 3000
117*02'30*



41'

0

LEGEND

(Source of Mean High Water Line)

March 1982 NOS Aerial Photography
1971/72 Field Survey
1959 Field Survey
1920 Field Survey
1873/74 Field Survey

33°38'30"
118°07'30

"  

05,

Prepared by the National Ocean Service. as part of a cooperative program with the 
00 0Los Angeles District. U.S. Army Corps of Engineers Compiled from registered historicalshoreline surveys of the National Ocean Service, and registered to base maps furnished

by the U.S. Geological Survey (USGS). The area of this map generally corresponds tothe U.S.G.S. quadrangle of the same name. 1982 shoreline compiled from aerial
photography taken 1982.
This is a special purpose map designed for use by the U.S. Army Corps of Engineers,
Natioal Oceanic and Atmospheric Administration. and other agencies responsible in
the coastal zone.

NATION

N I I I II



v HUNTINGTON BEACH

ly

SCALE 1:24000 02'
-~ 2 ~ - MILE

1Woo 0 1000o 2000 3000 4000 5000 6000 700 FEET

|r~ 
F

50 KIOM.E

1921 NORTH AMERICAN DATUM
LAMBERT PROJECTION

Publihe of Wmshingmon.OC.

U.S. DEPARTMENT OF COMMERCE
DE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

!ANI1 NATIONAL OCEAN SERVICE SEL--C /O
jd5



, 41

41

i ... ..... 33°38'3ffy
. . ... .. . .. alh~q~qR 118°00,00,

02>'

I PhLE

7', FrEEI

I-FTRE

SEAL BEACH/LOS ALAMITOS, CA.

. .. .. 1 ..,-,- ... ... ........ . .. .------ -



DATE

-FILMED

AT-


