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INTRODUCTION

Because of immediate needs for information on the circulation
patterns in the Los Angeles-Long Beach Harbor areas of San Pedro
Bay, a study was instituted by the Allan Hancock Foundation, Uni-
versity of Southern California, in cooperation with public agencies
and private industry. Participating with the Hancock Foundation were
the following: the Los Angeles Harbor Department, Long Beach
Harbor Department, the U.S. Army Corps of Engineers, California
State University at Long Beach, Fullerton Junior College, Pacific
Lighting Service Company, and the Sea Grant Office of the University
of Southern California, The first phase of the investigations consisted
of a drogue study, carried out jointly on June 13-14, 1972, This initial
report presents the reduced data from that study, in order to make it
immediately available to potential users. Additional reports with data

analyses are planned for the future.

PROCEDURE

On June 13-14, 1972, nine boats and one ship were stationed
throughout the outer harbor area., Of these, the Velero IV and the
Nautilus were stationed at Angel's Gate harbor entrance and the
Queen's Gate entrance respectively (see Harbor map). The other
boats were assigned stations from which to deploy drogues simultane-

ously, after which they remained mobile for tracking the drogues.



The first sets of drouges were deployed by each boat at 0700 hours

on a rising tide, and the second sets were deployed from the same
starting points at 1400 on a falling tide, on June 13, A total of 57
drogues was deployed, of which 47 were recovered or had sufficient
sightings to track, Of the 57 drogues, three were damaged by passing
freighters, and several were carried onto the breakwater rocks or

under dock installations.

Tide Table
Time Height Time Height
(Pacific Daylight)
June 13 0547 -1.6 June 4 0635 -1.2
1228 4,0 1320 4.0
L701L 2,2
2312 6.3

DROGUE CONSTRUCTION

Drogues were constructed by the Los Angeles Harbor Depart-
ment Testing Laboratory staff, from a design by Oguri and Naumann,
based on the drogue illustrated by Knauss (1965), The shaft was
composed of a five foot fiberglass or bamboo fishing pole with a three-
eighths inch diameter, a styrofoam float five inches in diameter and
three and one-quarter inches thick. The base of the pole was weighted
to make it remain upright in case of grounding; a snaffle beside the

weight attached a lanyard for the appropriate depth of surface, ten or



twenty feet. Two panels of one-eighth inch painted masonite, twenty-
four inches long and twelve inches high, were crossed at right angles
at the end of the lanyard. An additional weight was attached to the
center base of the intersected panels (See Figure 1),

To increase visibility, colored plastic streamers of surveyors
martrker tape one inch wide and three mils thick were attached lateral-
ly to the shaft, and a strip of metallic reflecting tape was placed
vertically on the shaft., For night sighting, an electric light was
attached to the tip of the shaft, with batteries and a blinker mechanism
on the float.

According to Knauss {1965), using a drogue or float method to
measure velocity has distinct advantages over the use of fixed current
markers, provided that the drogues can be followed for a long enocugh
period of time., In the present work on circulation patterns in the San
Pedro Bay area, the drogue study was the first phase of a longer term
study, Current meters will be placed according to locations indicated
by evaluation of drogue data,

I.eypoldt (1939) gave the currents within the harbor as rarely
exceeding one and one-half knots, occurring throughout the inner
harbor. A number of changes in land configuration have been made
since that time. Only a few readings taken during the present study

approached or exceeded one knot and most averaged less than one

half knot.



DATA

The three sightings taken for each drogue on approximately half
hour intervals were used to calculate by computer program and by
manual triangulation the most probable positions. Elapsed time, wind
and speed measurements are also entered in the computer print-out,
In the following pages the data is presented for each of the 47 drogues
for which adequate sightings were obtained. Each data sheet is ac-
companied by a computer plot of the drogue track in the harbor,

Summary plots of all drogues released in the morning on the
afternoon, at the surface, at ten foot depths or at twenty foot depths
are presented in the front of the atlas (Charts 1-6). Following those
are plots of the net movements of one morning drogue and one after-
noon drogue from each station for each depth (Charts 7-9). Net
movements indicate the over-all movement of water throughout the
entire period given,

The computer plot Harbor map is adapted from Coast and
Geodetic Survey Map 5147, L7th edition, May 22, [971.

Although complete analysis of the data will not be presented at
this time, it is quite possible to observe certain characteristics in
the water movement. For example, the area of Fish Harbor and the
region east of it show a high level of incursion and little circulation.
This is of particular importance since the cannery and sewer outfulls
are presently located to thg east of the Fish Harbor area, and recre-
ational installations are planned as extensions of the Fish Harbor east

jetty.
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Station and Depth of Release of Each Drogue

Drogue Deployed Station Surface 0 Feet 20 Feet

Morning: A 0l 02
B 01 02 03
C 03 0l
E 0l 03
F 0l 07 03
G 0l 02 07
H 01 02 03
I 0l 02 05
J 0l 02 03
Afternoons: A 04 03
B 06 04
C 02 04 05
E 02 04
F 05 06
G 04 05 06
H 04 05 07
I 04 06 07
J 04 05 06
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