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PREFACE

The study described herein was performed in response to a telephone

request by the Planning Division , Mobile District (SAM), on 2 February

1977. The study was authorized on 17 February 1977.

The study was conducted during the months of March and April 1977

by the Wave Dynamics Division, Hydraulics Laboratory , Waterways Experiment
Station (WES), under the direction of Mr. H. B. Simmons , Ch ief of
the Hydraulics Laboratory, and I)r. R. W. Whalin , Chief of the Wave Dynamics

Division. The bulk of the computations as well as various aspects of

the programming involved were performed by Mr. James Ethrid ge, Civil

Engineering Technician . The study was supervised and this report

prepared by Mr. A. W . Garcia, Research Oceanographer . Mr. Earl Howard ,

Planning Division , SAM , prov ided the wave , sediment and bathymetric data

used in performing the computations.

Commander and Director of WES during the performance of this

study and preparation of the report was COL John L. Cannon. Technical

L)irector was Mr . F. R. Brown .

~
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CONVERSION FACTORS , U. S. CU~ TOI4AR Y TO !~~TF~IC (si)
UNITS OF I iEASURE~~~IT

U. S. customary units of measurement used in this report can be con-

verted to metric (SI) units as follows:

Multiply By To Obtain

feet O.3O~48 metres

miles (u. S. statute) l.6O93l~ kilometres

cubic yards O.76~455L*9 cubic metres

pounds (mass) per cubic foot 16.O185I~6 kilograzns per cubic metre

square feet per second O.O929Q3O~4 square metres per second

degrees (angle) 0.011145329 radians
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DAUP H IN ISLAN D LIUORA L TRANSPORT CALCULATJONS

Introduction

1. Dauphin Island is located just westward of the mouth of Mobile

Bay, Alabama. It is an elongated sand barrier island approximately 14.5

miles long and 0.5 miles wide. The bathymetry south of Dauphin Island

is characterized by an extremely flat, shallow shelf (Figure 1) extending

seaward for about 38 miles (20 fathom isobath). The slope is very gradual ,

enough so that along a transect the change in water depth can he less

than 30 ft in five miles . This broad flat bottom results in significant

frictional dissipation of wave energy accompanied by a substantial V

decrease in wave height as waves traverse this shelf. For particular

wave conditions (period, deepwater height , angle of approach , etc.),

this frictional dissipation may result in the wave height at breaking

being less than the deepwater wave he igh t .

2. The values of l i t tora l  sediment t ranspor t  presented herein were

computed using the methodology described in Reference 1. The wave data

used were taken from SSMO publicat ions and the wave directions were 
V
.

grouped into three octants; 112.50 to 157.5°; 157.5° to 202 .5° and

202.5° to 2 4 7 . 5° . The mean compass angles for each of these octants

was therefore 135°, 1800, and 225°, respectively . Because the shoreline

in the vicinity of interest extends directl y east-west , the waves

grouped into the second directional octant (1SO°) make no contribution 
V

to the littoral transport. The remaining directional octants have deep~atci-
wave d i re c t i ons of 45 ° r e l a t i v e  to the s h o r e l i n e .  Because the  computa t iona l

model is very s ens i t i ve  to changes in deepwater \~ave d i r e c t i o n , the group ing
of  waves in to  on lv two d i rect  ions  of approach : indouht cd l  v i nt r o i u c es  a

s i gn i f i c a n t  source of error .

3. To ade 1u: t t c  l v  r ep r e sen t  t h e  r a d i c a l  change  in hot toni slope at V

about  the 25—ft isobath (slope changes t r oni np;~rox ima tel y 1/100 tc.) 1/1000

I S  One p roc eeds sensardj , the executi on of t1~. e ;o d e l  was initiated with

a (~ ( )  - ft n ia . \  m ul l  dept  Ii and hOt t O~ si O~ )C 01 0. D~) 11 3 (3  and St . c ) p . ’d shorewar d

i n  I , 000- it in c remen t s unt  i i  the d e p t h  reached 25 ft. Exccii t ion W~ I~~ hal ted

and  t h e  h o t t o ;n  s l op e  ch an ~~cd to 0 .011 ~~~~~~~~ I \ c C L t t  i O f l  W~~S t h e n  rc.~~~i: :ed

_ _  _ _  _ _ _ _ _ _ _ _  _ _ _  —
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with a 50-ft step size until the wave broke . A comparison of

the prototype and model bottom profiles is shown in Figure 1.

Results

4. Table 1 gives the volume of sediment transported within distance

intervals. Each calculated volume is assumed to be distributed in the

interval between the corresponding distance and the subsequent (numerically

smaller) distance. For example , the gross transport of 382 yd3/yr/ft

is assumed to be distributed over the distance interval between 34,200 ft

and 33,200 ft. Figures 2 and 3 show the integrated (cuminulat ive) gross V

and net transports respectively. These figures respectively d ispl ay
the total calculated transport between the indicated water depth (abscissa ..

and 60 ft. For example , the total gross transport (Figure 2) between

30 and 60 ft water depth would be about 21,000 yd~/yr/ft. The total net
3transport (Figure 3) would  be abo ut 6 , 700 yd /yr / f t . Figure 4 shows

the net and gross transport gradient . For exaynlo , the gross annual

transport over a 100-ft interval (normal to the shoreline) centered at

30 ft water depth would be about 145 yd3/y r / f t (100 x 1.45). The

corresponding net transport would be about 54 yd~ /yr/ f t (100 x .54).

Concluding Remarks

5. There is the ever present temptation when app lying a fairly

r i go rous m a t h e m a t i c a l  t r e a tmen t  to a da ta  set to feel  that  the f ina l
cal cula t ions are somehow “better” or more rd i a h l e  than the initial

i n f o r m a t i o n . The r e s u l t s  presented herein are ; nrt ictilarl y susceptible

t o  such a t eltiptat i o n .  Therefore , when us i i i~ t h e s~ c a l c u l a t ions , one V

s h ou l d  kc e~ in nil od that they r ep re sen t  on i y a fi rst order apprOxi~~:lt ion
o the vu 1.:es of t h e  1 ittora 1 t r a l i sp o r t  in  t i i  e specIfied area and should

he treated s such until fi eld yen ii cat ion m e a s u r e :~ent  s can be made .

6. Gjrsl Inc (Ref. 2) estimat es a tot a l l i e t l~~ttora 1 t~~ l l1sI )Or t  a t Gulf

~y. ores , I loni d a , of 196 , 000 vd°/vr ( i :~o , ooo ‘.~~/vr; . Gulf Shores is locatc1

‘yi oxi ’ :tatelv 45 n il es east of [lauphin l5laI y I c\h ibit s an offshore

r~~iu1o ~~ sii : i i l i i  t o  i ) a i i j Hn  island. \ssu.i ir t Re total net li t t o r a l  ~n i  i s



_ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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about the same at Dauphin Island , the total net littoral transport seaward

of the breaker zone of 27,437 yd3/yr/ft, or about 1/7 of the total net

littoral transport, appears reasonable.

~~~~~~~~~~ VV ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
1_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~V V ~~~~~~~~~~~~~~~~
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