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NUMERICAL ANALYSIS OF TIDAL CIRCULATION F

TIDAL CIR CULATION VELOCITY PATTERNS FOR EXISTING C
MASTER PLAN PIER-J CONFIGURATIONS FOR

INTRODUCTION

A stud y was conducted for Long Beach Harbor to numerically Existing
investi gate t idal circulation in existing basins and to define and Fi gu
evaluate the impact of possible modifkation ot Pier-J for SOHI0 Frgu
(Standard Oil , Ohio) on existing harbor c irculation. A two-
dimensional depth-averaged tormu lat ion 01 the hydrodynam ic
equations was used in the model and an imp licil-exp iR it f in ite Plan 1A-
difference scheme was used to nurnerkally solve the equations. I he F igu
numer ical model was verified using prototype tide and veloc ity data Figti
and t ide and velocity data from phys ical model tes ts~conducted at
WES.

Details of the numerical investi gation are presented in Report 1 Scheme
of this series. This report presents vector plots of the tidal ir(ulation
patterns at four times during the tidal cycle for existing (onditions F
and for four modifications to Pier-i. In addition , tidal circulation
patterns for each modification are compared with irculation
patterns for existing conditions. Vector plots are presented Scheme
indicating the extent and magnitude of velocity changes produced Figu
by each modification. In both sets of vector plots the direction of
the vector indicates the direction of current flow and the length
indicates the magnitude of the current velocity. The four vector
plots of tidal circulation pattern for each Pier-i confi gurat ion Scheme
corres pond to flow conditions: Figu

F igu
a. Near slack water (hour 15). Figu
b. Near maximum flood (hour 19). Figu:
c. Near slack water (hour 22).

Plan lA-d. Near maximum ebb (hour 24).
Figu
Figu
F igu I
Figui

Scheme
-62-ft

F igu I
Figui
Figui
Figui

Scheme
-62-ft (

Figut
F igu i
F igu i
F igu

Sc heme
-62-f t (

Figut
Figui
Figut
Fi gut



F TIDAL CIRCULATION FOR LONG BEACH HARBOR

~CITY PATTERNS FOR EXISTING CONDITIONS AND ALTERNATE
PIER-i CONFIGURATIONS FOR SOHIO PROJ ECT

ION CONTENTS

eac h Harbor to nunieri( aIls Existing Conditions
i~ basins and to define and Figure 1. Surface Current Patterns at hour 15
t icd t i i ) n  of Pier-J for SOHIO Figure 2. Surface Current Patterns at hour 19

Figure 3. Surface Current Patterns at hour 22
i t t  hor circulation. A two — Figure 4. Surface Current Patterns at hour 24
Itior ) of the Its drodynamic

an rnplir it — esp lu it t inite Plan 1A—2
ally ~olsv the equations. The Figure 5. Surface Current Patterns at hour 15

)tots pe ti de and selo tv data Fi gure 6. Surfa e Current Patterns at hour 19
Ia l model tes t s  c onducted at Fi gure 7. Surface Current Patterns at hour 22

Figure 8. Surface Current Patterns at hour 24

ion are presented in Report 1 Sc heme STEP 2, -62-ft Channel, 300-ft Opening
ir plots ot the tidal ir ulat ion Figure 9. Surta e Current Patterns at hour 15

Figure 10. Sur f ace Current Patterns at hour 19c s  ( le t iir (~\i ’ting con ditions I igure 11. Surta ce Current Patterns at hour 22
In addition, tidal irculation Figure 12. Surfa e Current Patterns at hour 24

orripare d ss ith irculat ion
ir plot , are prc~sente d Scheme STEP 2, -62-ft Channel , 600-ft Opening

lit ~.‘lin i t S  changes produced Figure 13. Surface Current Patterns at hour 15
s i c  tor plots t he direction cit Fi gure 14. Surface Current Patterns at hour 19

Figure 15. Surface Current Patterns at hour 22
urrent t los~ and the length Fi gure 16. Surface Current Patterns at hour 24

nt eli ii i ts .  The four sector
r ach Pier-J wnfigurat ion Scheme STEP 3, -62-ft Channel

Figure 17. Surface Current Patterns at hour 15
Figure 18. Surface Current Patterns at hour 19
Figure 19. Surface Current Patterns at hour 22

3 9 .  Figure 20. Surface Current Patterns at hour 24

Plan 1A-2 Versus Existing Conditions
Figure 21. Ve lo ’ity Difference Pattern at hoc’rlS
Figure 22. Ve locity Difference Patternat hour 19
Figure 23. Velocity Difference Pattern at hour 22
Figure 24. Ve locity Difference Pattern at hour24

Scheme STFP 2 Versus Existing Conditions,
-62-ft Channel , 300-ft Opening

Figure 25. Ve locity Difference Pattern at hour 15
Figure 26. Ve locity Difference Pattern at hour 19
Figure 27. Ve locity Difference Pattern at hour 22
Figure 28. Ve locity Difference Pattern at hour 24

Scheme STEP 2 Versus Existing Conditions,
-62-ft Channel , 600-ft Opening

Figure 29. Ve locity Difference Pattern at hour 15
Figure 30. Velocity Difference Pattern at hour 19
Figure 31. Ve locity Difference Pattern at hour 22
Figure 32. Ve locity Difference Pattern at hour 24

Scheme STEP 3 Versus Existing Conditions,
42-ft Channel

F igure 33. Velocity Difference Pattern at hour 15
Figure 34. Ve locity Difference Patternat hour 19
Figure 35. Velocit’ Difference Pattern at hour 22
Figure 36. Ve locity Difference Pattern at hour 24
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