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PREFACE 

T h i s  model i n v e s t i g a t i o n  was conducted f o r  t h e  US Army Engineer  D i s -  

t r i c t ,  Mobi le  (SAM), by t h e  US Army Engineer  Waterways Experiment S t a t i o n  

(WES). The model s t u d y  was completed i n  February  1983. 

The i n v e s t i g a t i o n  was conducted by p e r s o n n e l  of t h e  H y d r a u l i c s  Labora- 

t o r y  ( H L ) ,  WES, under t h e  g e n e r a l  s u p e r v i s i o n  o f  Messrs.  H. B. Simmons, former  

C h i e f ,  HL ( r e t i r e d ) ,  F.  A .  Herrmann, J r . ,  p r e s e n t  C h i e f ,  H L ,  and R .  A .  S a g e r ,  

A s s i s t a n t  C h i e f ,  HL, and under t h e  d i r e c t  s u p e r v i s i o n  of  Messrs.  J .  E .  G lover ,  

Chief of  t h e  Waterways D i v i s i o n  ( r e t i r e d ) ,  J .  E .  F o s t e r ,  Chief of t h e  River  

R e g u l a t i o n  Branch ( r e t i r e d ) ,  and C .  W. O f N e a l ,  p r e s e n t  Chief of  t h e  River  

R e g u l a t i o n  Branch.  The e n g i n e e r  i n  immediate charge  of  t h e  model was M r .  R .  

A .  McCollum, a s s i s t e d  by Mrs. P. A .  B i r c h e t t  and Messrs .  H .  S. Headley 111 and 

V .  E .  S t e w a r t ,  a l l  of t h e  River  R e g u l a t i o n  Branch.  T h i s  r e p o r t  was p repared  

by Mr. McCollum, a s s i s t e d  by Mrs. B i r c h e t t  and Mr. OINeal.  SAM r e p r e s e n t a -  

t i v e s  who were a c t i v e l y  invo lved  i n  t h e  s t u d y  were Messrs .  Wayne Odom, Kenneth 

Underwood, Wil l iam S t u b b l e f i e l d ,  and Bruce Murray. T h i s  r e p o r t  was e d i t e d  by 

Mrs. Marsha C .  Gay, In fo rmat ion  P r o d u c t s  D i v i s i o n ,  In fo rmat ion  Technology 

L a b o r a t o r y .  

COL Dwayne G .  Lee,  EN, i s  t h e  Commander and D i r e c t o r  of WES. D r .  Robert  

W .  Whalin i s  T e c h n i c a l  D i r e c t o r .  
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CONVERSION FACTORS, NON-S I T O  S I  (METRIC ) 

UNITS OF MEASUREMENT 

Non-SI u n i t s  of measurement used i n  t h i s  r e p o r t  can be conver ted  t o  S I  

( m e t r i c )  u n i t s  a s  f o l l o w s :  

M u l t i p l y  

c u b i c  f e e t  

c u b i c  ya rds  

d e g r e e s  ( a n g l e )  

f e e t  

i n c h e s  

m i l e s  (US s t a t u t e )  

To O b t a i n  

c u b i c  m e t r e s  

c u b i c  m e t r e s  

r a d i a n s  

met res  

c e n t i m e t r e s  

k i l o m e t r e s  



BLQUNTSTOWN 

MODEL LIMITS 

SCALE IN MILES 

F i g u r e  1, Vicinity map 



BLOUNTSTOWN REACH,  APALACHICOLA R I V E R  

Movabl e-Bed Model S tudv  

PART I : INTRODUCTION 

Background 

1 .  The A p a l a c h i c o l a  R iver  beg ins  a t  t h e  conf luence  of  t h e  Chat tahoochee 

and F l i n t  R i v e r s  a t  t h e  Georg ia -F lo r ida  S t a t e  l i n e  and f l o w s  s o u t h  th rough  t h e  

F l o r i d a  Panhandle t o  Apalachi  c o l a  Bay, an  e s t u a r y  on t h e  Gulf o f  Mexico. Flow 

th rough  t h e  upper A p a l a c h i c o l a  R iver  i s  c o n t r o l l e d  by r e l e a s e s  a t  t h e  J i m  

Woodruff Lock and Dam l o c a t e d  i n s i d e  t h e  F l o r i d a  S t a t e  l i n e ,  106 r i v e r  m i l e s  

from t h e  Gulf of Mexico. The a u t h o r i z e d  p r o j e c t  f o r  t h e  A p a l a c h i c o l a ,  

Cha t t ahoochee ,  and F l i n t  R i v e r s  c a l l s  f o r  a n a v i g a t i o n  channe l  of 9 by 100 f t *  

from Columbus, Georg ia ,  on t h e  Chat tahoochee River  and Ba inbr idge  , G e o r g i a ,  on 

t h e  F l i n t  R ive r  t o  t h e  mouth of  t h e  Apa lach ico la  River  a t  A p a l a c h i c o l a ,  

F l o r i d a .  

2. There  a r e  s e v e r a l  r e a c h e s  on t h e  A p a l a c h i c o l a  R iver  where main ta in -  

i n g  a n  a d e q u a t e  n a v i g a t i o n  channe l  i s  d i f f i c u l t .  One of t h e  h i g h e s t  p r i o r i t y  

r e a c h e s  is t h e  a r e a  from n a v i g a t i o n  m i l e  81 t o  76 ,  u s u a l l y  r e f e r r e d  t o  a s  t h e  

Blounts town Reach ( F i g u r e  1 ) .  T h i s  r e a c h  c o n s i s t s  of a s h o r t - r a d i u s ,  180-deg 

bend i n  t h e  upper end and a l o n g - r a d i u s  bend a t  t h e  lower end connected by a 

r e l a t i v e l y  s t r a i g h t  s e c t i o n  of o v e r  2 m i l e s  t h a t  p a s s e s  th rough  t h e  S t a t e  

Highway 20 b r i d g e .  R e l a t i v e l y  low overbank e l e v a t i o n s  i n  t h e  a r e a  a l low high- 

s t a g e  f low t o  bypass  t h e  A p a l a c h i c o l a  River  upst ream of  t h e  s t u d y  r e a c h  and 

r e e n t e r  th rough  S u t t o n  Lake j u s t  upstream of Blounts town.  The f low r e e n t e r i n g  

t h r o u g h  S u t t o n  Lake is over  50 p e r c e n t  of t h e  t o t a l  f low measured a t  B loun t s -  

town on f l o o d  f lows over  150,000 c f s .  

Need f o r  and Purpose o f  Model S tudy  

3. Frequent  d r e d g i n g  is r e q u i r e d  i n  s e v e r a l  a r e a s  of  t h e  Blounts town 

Reach w i t h  t h e  l a r g e s t  problem b e i n g  c e n t e r e d  j u s t  ups t ream and downstream of  

* A t a b l e  of f a c t o r s  f o r  c o n v e r t i n g  non-SI u n i t s  of measurement t o  S I  
( m e t r i c )  u n i t s  is found on page 3. 



t h e  e n t r a n c e  t o  S u t t o n  Lake. Average annua l  d r e d g i n g  f o r  t h e  r e a c h  i s  abou t  

107,000 c u  yd. Capac i ty  of  e x i s t i n g  d i s p o s a l  s i t e s  i s  r a p i d l y  d i m i n i s h i n g  and 

o b t a i n i n g  new s i t e s  f o r  d i s p o s a l  is  i n c r e a s i n g l y  d i f f i c u l t .  A l t e r n a t i v e  sites 

f o r  dredged m a t e r i a l  d i s p o s a l  s u c h  a s  w i t h i n  t h e  n a v i g a t i o n  c h a n n e l ,  w i t h i n  

t h e  w a t e r l i n e  on e x i s t i n g  s a n d b a r s ,  and i n  upland c o n t a i n e d  s i t e s  a r e  b e i n g  

c o n s i d e r e d .  

4. A model s t u d y  was c o n s i d e r e d  e s s e n t i a l  t o  de te rmine  t h e  e f f e c t s  o f  

proposed methods of dredged m a t e r i  a 1  d i s p o s a l  and deve lop  a  c o n t r a c t i o n  works 

p lan  t o  improve t h e  n a v i g a t i o n  c h a n n e l .  The s p e c i f i c  purposes  of t h e  model 

s t u d y  were a s  f o l l o w s :  

a .  Demonstrate t h e  e f f e c t s  of tha lweg  d i s p o s a l  of dredged m a t e r i a l  - 
i n  t h e  bends.  

b. Demonstrate t h e  e f f e c t s  of  wi th in-bank d i s p o s a l  of  dredged - 
m a t e r i a l  p laced  on t h e  bank a d j a c e n t  t o  t h e  dredged a r e a s .  

c .  Develop a  c o n t r a c t i o n  works p l a n  t o  e l i m i n a t e  o r  r educe  t h e  - 
maintenance d r e d g i n g  r e q u i r e d  i n  t h e  r e a c h .  



PART 11: THE MODEL 

5 .  The Blountstown Reach model was of t h e  movable-bed t y p e  b u i l t  t o  a  

h o r i z o n t a l  s c a l e  of  1 : I 2 0  and a  v e r t i c a l  s c a l e  of  1 :80. The model reproduced 

t h e  p r o t o t y p e  a r e a  from n a v i g a t i o n  m i l e s  81 t o  76 ( P l a t e  1 ) . The overbank and 

bed were molded i n  c rushed  c o a l  having a  median g r a i n  d iamete r  of 4  mm and a  

s p e c i f i c  g r a v i t y  of  1 . 3 .  The f i x e d  bank l i n e  and nor lerodible  bed m a t e r i a l  

were molded i n  c rushed  s t o n e .  S t o n e - f i l l e d  d i k e s  were reproduced  w i t h  c rushed  

s t o n e ,  and p i l e  d i k e s  were s i m u l a t e d  by rows of  me ta l  r o d s .  

6. The f i x e d  bank l i n e s  and overbank p o r t i o n s  of  t h e  model were molded 

from t h e  edge  of t h e  movable bed u s i n g  a  composi te  of t h e  August-December 1959 

hydrograph ic  s u r v e y ,  June 1977 hydrograph ic  s u r v e y ,  1943-1944 US Geolog ica l  

s u r v e y , "  and 1974 and 1976 a e r i a l  photographs.** The movable bed,  a t  t h e  

s t a r t  of ad jus tment  t e s t s ,  was molded r e p r o d u c i n g  t h e  J u n e  1977 hydrograph ic  

s u r v e y  ( P l a t e  2 ) .  The i n i t i a l  bed c o n d i t i o n  f o r  most t e s t  p l a n s  was t h e  June  

1978 h y d r o g r a p h i c  s u r v e y  ( P l a t e  3 ) .  Reproduct ion of  e x i s t i n g  p r o t o t y p e  s t o n e  

and wood-pile d i k e s  was based on c o n s t r u c t i o n  drawings  d a t e d  A p r i l  1963 and 

J a n u a r y  1972 and upon t h e  hydrograph ic  s u r v e y  d a t e d  June  1977. 

Appurtenances 

7 .  Water was s u p p l i e d  t o  t h e  model by a  c i r c u l a t i n g  f l o w  sys tem and was 

measured by a 6- by 3- in .  v e n t u r i  me te r .  Wate r - su r face  e l e v a t i o n s  th roughout  

t h e  model were measured w i t h  e i g h t  p iezometer  gages .  T a i l w a t e r  e l e v a t i o n s  

were c o n t r o l l e d  w i t h  an  a d j u s t a b l e  t a i l g a t e  a t  t h e  lower  end of  t h e  model.  

Bed m a t e r i a l  was measured i n  a  g radua ted  c o n t a i n e r  and i n t r o d u c e d  by hand a t  

t h e  upper end o f  t h e  model,  A sediment  t r a p  was provided a t  t h e  lower end of  

t h e  model t o  c o l l e c t  m a t e r i a l  l e a v i n g  t h e  model s o  i t  cou ld  be measured t o  

de te rmine  t h e  amount of m a t e r i a l  d i scharged  f o l l o w i n g  each  t e s t ,  Bed 

e l e v a t i o n s  i n  t h e  model were o b t a i n e d  w i t h  a  s u r v e y i n g  r a i l  and r o d  which 

p e r m i t t e d  t h e  r e a d i n g  of  bed e l e v a t i o n s  i n  p r o t o t y p e  f e e t ,  Shee t  me ta l  

* US G e o l o g i c a l  S u r v e y ,  1945 , i iBiountstown Q u a d r a n g l e  ," US Department of 
t h e  I n t e r i o r ,  Washington,  DC . 

* *  US Army Engineer  D i s t r i c t ,  Mobi le ,  1976, " A p a l a c h i c o l a ,  Cha t t ahoochee ,  and 
F l i n t  R i v e r s  Nav iga t ion  C h a r t s , "  Mobi le ,  Ala .  



t e m p l a t e s  were used f o r  molding t h e  model bed p r i o r  t o  t e s t i n g .  C a r e f u l l y  

g raded  r a i l s  a l o n g  e i t h e r  s i d e  of t h e  model p rov ided  s u p p o r t  f o r  t h e  t e m p l a t e s  

a t  t h e  a p p r o p r i a t e  e l e v a t i o n  and f o r  t h e  model s u r v e y  r a i l  and c o n t r o l l e d  t h e  

g r a d e  of  s t r u c t u r e s  d u r i n g  i n s t a l l a t i o n .  



PART 111: TESTS AND RESULTS 

Model Adjustment 

8 .  Before  t h e  improvement p l a n s  were t e s t e d ,  t h e  model was a d j u s t e d  

u n t i l  i t  reproduced t o  a  r e a s o n a b l e  d e g r e e  o f  accuracy  t h e  c o n d i t i o n s  shown by 

a v a i l a b l e  p r o t o t y p e  s u r v e y s .  The model bed was molded t o  t h e  June  1977 hydro- 

g r a p h i c  s u r v e y ,  and t h e  s t a g e  and d i s c h a r g e  hydrograph ( P l a t e  4 )  r e c o r d e d  

between t h e  d a t e s  of t h i s  s u r v e y  and t h e  June  1978 hydrograph ic  s u r v e y  was 

reproduced .  Both p r o t o t y p e  s u r v e y s  were t a k e n  d u r i n g  low wate r  f o l l o w i n g  t h e  

s p r i n g  h i g h  w a t e r .  T h i s  ad jus tment  t e s t  was r e p e a t e d ,  modifying supp lementa l  

s l o p e ,  d i s c h a r g e  r a t i o ,  and bed-load m a t e r i a l  i n p u t  u n t i l  an a c c e p t a b l e  d e g r e e  

of agreement between t h e  model s u r v e y  and t h e  June  1978 p r o t o t y p e  s u r v e y  

( P l a t e  3 )  was ach ieved .  

9.  The r e s u l t s  of t h e  f i n a l  ad jus tment  ( P l a t e  5 )  i n d i c a t e  t h a t  t h e  

model g e n e r a l l y  r eproduced  s c o u r  and d e p o s i t i o n  t e n d e n c i e s  of t h e  p r o t o t y p e .  

However, t h e  bends tended t o  be about  2-4 f t  deeper  and t h e  c r o s s i n g s  abou t  

2-4 f t  h i g h e r  t h a n  t h o s e  i n  t h e  p r o t o t y p e .  The channe l  between n a v i g a t i o n  

m i l e s  78 .5  and 78.1 was a l s o  s h o a l e d  a b o u t  2-4 f t  h i g h e r  t h a n  t h e  1978 

p r o t o t y p e  su rvey .  Based on p r o f e s s i o n a l  judgement from s i m i l a r  model s t u d i e s ,  

t h i s  ad jus tment  was c o n s i d e r e d  a c c e p t a b l e  f o r  t h e  t e s t i n g  program p lanned ,  b u t  

d i f f e r e n c e s  between t h e  model and p r o t o t y p e  s c o u r  and f i l l  e l e v a t i o n s  s h o u l d  

be c o n s i d e r e d  i n  e v a l u a t i n g  t e s t  r e s u l t s .  

Base T e s t  

D e s c r i p t i o n  

10.  The base  t e s t  was conducted u s i n g  t h e  e x i s t i n g  p r o t o t y p e  c o n d i t i o n s  

t o  d e t e r m i n e  t h e  t r e n d s  t h a t  would deve lop  i n  t h e  model a f t e r  two reproduc-  

t i o n s  of  t h e  1973-1 974 t y p i c a l  water-year  hydrograph . ( P l a t e  6 ) ,  s e l e c t e d  by 

t h e  US Army Engineer  D i s t r i c t ,  Mobi le ,  t o  be r e p r e s e n t a t i v e  of a  t y p i c a l  wa te r  

year  f o r  t h i s  r e a c h .  Before  t h e  s t a r t  of t h e  f i r s t  hydrograph r e p r o d u c t i o n ,  

t h e  model was molded t o  t h e  bed c o n f i g u r a t i o n  of t h e  June  1978 hydrograph ic  

s u r v e y ,  t h e  n a v i g a t i o n  channel  dredged t o  9 f t  below t h e  low-water r e f e r e n c e  

p lane  (LWRP) , and t h e  dredged m a t e r i a l  p l a c e d  i n  d e s i g n a t e d  d i s p o s a l  a r e a s .  

The second r e p r o d u c t i o n  of t h e  hydrograph began w i t h  t h e  bed c o n d i t i o n  from 

t h e  end of t h e  p r e v i o u s  r u n  w i t h  no a d d i t i o n a l  d redg ing .  



R e s u l t s  

1 1 .  The r e s u l t s  a f t e r  two r e p r o d u c t i o n s  of  t h e  t e s t i n g  hydrograph 

( P l a t e  7 )  i n d i c a t e d  i n a d e q u a t e  channel  d e p t h  i n  t h e  c r o s s i n g  a t  m i l e  80.2 .  

From t h i s  p o i n t  t o  m i l e  78.5 t h e  channel  was narrow and p o o r l y  a l i g n e d  f o r  

n a v i g a t i o n  th rough  t h e  Highway 20 b r i d g e .  The channe l  from m i l e s  78.5 t o  77 .3  

s h o a l e d  i n  f o u r  a r e a s  above minimum n a v i g a t i o n  d e p t h  by 1-3 f t  and t h e  remain- 

i n g  channe l  i n  t h i s  r e a c h  had i n a d e q u a t e  width .  The channe l  below m i l e  77.3  

main ta ined  both  a d e q u a t e  wid th  and dep th .  The base  t e s t  was c o n s i s t e n t  w i t h  

obse rved  p r o t o t y p e  behav io r  i n  a l l  of t h e  a r e a s  where d redg ing  i s  r e q u i r e d  

a n n u a l l y .  

Thalweg D i s p o s a l  T e s t s  

D e s c r i p t i o n  

1 2. Thalweg d i s p o s a l  t e s t s  c o n s i s t e d  of  d e p o s i t i n g  dredged m a t e r i a l  i n  

t h e  deep a r e a  of t h e  bendway channe l  t o  1 2  f t  below LWRP. T h i s  m a t e r i a l  was 

o b t a i n e d  from dredg ing  i n  t h e  channel  a s  f a r  a s  1 m i l e  upstream of t h e  d e p o s i t  

s i t e s .  The a v e r a g e  p r o t o t y p e  dredged m a t e r i a l  q u a n t i t y  f o r  t h e  a r e a  j u s t  up- 

s t r e a m  of t h e  f i r s t  bend ( m i l e s  80.9 t o  80 .7 )  was 34,000 c u  yd ,  and t h e  quan- 

t i t y  f o r  t h e  lower  bend ( m i l e s  77.3  t o  76 .6 )  was 107,000 cu  yd. A t o t a l  of  

f o u r  t e s t s  were conducted u s i n g  t h e  dredged m a t e r i a l  p l a c e d  i n  t h e  bendway 

c h a n n e l .  The f i r s t  two t e s t s  used t h e  1973-1 974 t y p i c a l  water-year  hydrograph 

( P l a t e  6 ) ,  T e s t  3 used t h e  1967-1968 low-water hydrograph ( P l a t e  8 ) ,  and 

T e s t  4 used t h e  1977-1978 high-water  hydrograph ( P l a t e  4). T e s t  1 s t a r t e d  

w i t h  t h e  bed remolded t o  t h e  J u n e  1978 bed c o n f i g u r a t i o n  and t h e  model equiva-  

l e n t  of 34,000 cu yd of dredged m a t e r i a l  p laced  i n  t h e  upst ream bend, O f  t h e  

107,000 c u  yd o f  dredged m a t e r i a l  a v a i l a b l e ,  o n l y  t h e  e q u i v a l e n t  of 

55,000 cu  yd was r e q u i r e d  t o  f i l l  t h e  downstream bendway t o  c a p a c i t y .  T e s t  2 

added enough bed m a t e r i a l  t o  r e p l e n i s h  t h e  m a t e r i a l  t h a t  was scoured  away from 

t h e  channe l  d i s p o s a l  a r e a s  i n  T e s t  1 ,  34 ,000 cu yd f o r  t h e  upst ream bend and 

4 ,000 c u  yd f o r  t h e  downstream bend. T e s t s  3 and 4 each  s t a r t e d  w i t h  t h e  bed 

remolded t o  t h e  June  1978 hydrograph ic  s u r v e y  and t h e  d e p o s i t  s i t e s  f i l l e d  t o  

t h e  c a p a c i t y  l i s t e d  f o r  T e s t  1 .  Before  t h e  beg inn ing  of  each t e s t ,  t h e  a r e a s  

of  t h e  n a v i g a t i o n  channe l  t h a t  d i d  n o t  have a d e q u a t e  d e p t h  f o r  n a v i g a t i o n  were 

dredged t o  9 f t  below LWRP. S i n c e  most of t h e  a r e a  between t h e  r i v e r  bends 

was n o t  a f f e c t e d  by t h e  d i s p o s a l  of m a t e r i a l  i n  t h e  tha lweg  d u r i n g  t h e  



t e s t i n g ,  t h a t  s e c t i o n  was n o t  i n c l u d e d  on t h e  p l a t e s  showing t h e  r e s u l t s  of 

t h e  t h a l w e g  d i s p o s a l  t e s t i n g .  

R e s u l t s  

13.  The r e s u l t s  of T e s t s  1-3 ( P l a t e s  9-11, r e s p e c t i v e l y )  i n d i c a t e d  t h a t  

L i t t l e  change would occur  i n  t h e  c r o s s i n g  e l e v a t i o n s  due t o  dredged m a t e r i a l  

b e i n g  d e p o s i t e d  i n  t h e  bends.  Although a l l  of t h e  m a t e r i a l  moved o u t  of  t h e  

upper bend d u r i n g  each  hydrograph r e p r o d u c t i o n ,  i t  d i d  n o t  i n c r e a s e  t h e  

s h o a l i n g  problem observed a f t e r  t h e  base  t e s t .  The r e s u l t s  of T e s t  4 

( P l a t e  1 2 )  i n d i c a t e d  t h a t  more s h o a l i n g  would occur  d u r i n g  t h e  h igh-water  year  

t h a n  i n  t h e  t y p i c a l  water  year  a t  B r i s t o l  Landing ( m i l e  80 .3 )  and i n  t h e  lower  

bend j u s t  below t h e  d e p o s i t  s i t e  ( m i l e s  76.8  t o  76 .3 )  (compare P l a t e  9  w i t h  

P l a t e  1 2 ) .  T h i s  i n c r e a s e  i n  s h o a l i n g  was due t o  t h e  l a r g e  amount of d e p o s i t e d  

m a t e r i a l  moving o u t  of t h e  bends d u r i n g  t h e  ex t reme  f l o o d  f lows .  Dredging 

r e q u i r e d  i n  t h e  model t o  r e e s t a b l i s h  a  channe l  w i t h  adequa te  d imensions  f o r  

n a v i g a t i o n  a f t e r  T e s t s  1-3 was abou t  t h e  same a s  f o r  t h e  base  t e s t .  A 

s i g n i f i c a n t  i n c r e a s e  i n  d r e d g i n g  was r e q u i r e d  t o  r e e s t a b l i s h  t h e  n a v i g a t i o n  

channe l  a f t e r  T e s t  4 .  I t  s h o u l d  a l s o  be no ted  t h a t  t h e  amount of  m a t e r i a l  

t h a t  t h e  lower bend would h o l d  was o n l y  abou t  h a l f  of t h e  y e a r l y  a v e r a g e  of  

t h e  amount dredged i n  t h e  a r e a  upst ream of t h e  d e p o s i t  s i t e .  T h i s  m a t e r i a l  

e roded  s l o w l y  e x c e p t  d u r i n g  h i g h  d i s c h a r g e  f l o w s ;  t h e r e f o r e ,  t h e  lower bend 

would have o n l y  l i m i t e d  use  a s  a  d i s p o s a l  s i t e .  

Within-Bank D i s p o s a l  T e s t s  

D e s C r i ~ t i o n  

14.  Within-bank d i s p o s a l  t e s t s  c o n s i s t e d  of  p l a c i n g  dredged m a t e r i a l  

a l o n g  t h e  bank a d j a c e n t  t o  t h e  dredge c u t  from t h e  t r e e  l i n e  t o  w i t h i n  100 f t  

of  t h e  n a v i g a t i o n  channe l .  The e l e v a t i o n  of  t h e  t o p  o f  t h e  d i s p o s a l  a r e a s  was 

5 f t  above LWRP. A l l  of t h e  t e s t s  began w i t h  t h e  s h o a l e d  a r e a s  of  t h e  nav iga -  

t i o n  channe l  dredged t o  a  d e p t h  of  9  f t  below LWRP. The q u a n t i t y  o f  m a t e r i a l  

p l a c e d  i n  t h e  d i s p o s a l  a r e a s  was v a r i e d  from 1  y e a r ' s  a v e r a g e  d r e d g i n g  t o  t h e  

t o t a l  f o r  4 y e a r s q  average  d r e d g i n g ,  which e q u a t e s  t o  t h e  maximum s t o r a g e  ca- 

p a c i t y  of  t h e  s i t e s  i n  t h i s  r e a c h  f o r  t h e  model. The c o n d i t i o n s  used f o r  e a c h  

t e s t  were a s  f o l l o w s :  

a .  T e s t  1 .  The bed was molded t o  t h e  J u n e  1978 h y d r o g r a p h i c  - 
s u r v e y ,  and m a t e r i a l  e q u i v a l e n t  t o  t h e  a v e r a g e  q u a n t i t y  dredged 
i n  1 year  was d e p o s i t e d  i n  a l l  t h e  d i s p o s a l  s i t e s .  The 
1973-1 974 t y p i c a l  water-year  hydrograph was reproduced .  



b. T e s t  2. The end ing  bed c o n f i g u r a t i o n  from T e s t  1 was u s e d ,  and 
s h o a l e d  a r e a s  were dredged where n e c e s s a r y  t o  o b t a i n  a u t h o r i z e d  
channe l  wid th  and dep th .  One y e a r ' s  average d redg ing  q u a n t i t y  
was added t o  t h e  d i s p o s a l  s i t e s .  The 1973-1974 t y p i c a l  water-  
year  hydrograph was reproduced f o r  t h i s  t e s t .  

c .  T e s t  3. The bed was molded t o  t h e  June  1978 s u r v e y ,  and mate- - 
r i a l  e q u i v a l e n t  t o  t h e  average  q u a n t i t y  dredged i n  1 y e a r  was 
d e p o s i t e d  i n  a l l  t h e  d i s p o s a l  s i t e s .  The 1977-1978 high-water-  
year  hydrograph was reproduced f o r  t h i s  t e s t .  

d. T e s t  4. The bed was molded t o  t h e  June  1978 s u r v e y ,  and mate- - 
r i a l  e q u i v a l e n t  t o  t h e  average  q u a n t i t y  dredged i n  2 y e a r s  was 
d e p o s i t e d  i n  a l l  t h e  d i s p o s a l  s i t e s .  The 1973-1974 t y p i c a l  
wa te r -yea r  hydrograph was reproduced  f o r  t h i s  t e s t .  

e .  T e s t  5. The bed was molded t o  t h e  June  1978 s u r v e y ,  and mate- - 
r i a l  e q u i v a l e n t  t o  t h e  average  q u a n t i t y  dredged i n  4  y e a r s  was 
d e p o s i t e d  i n  a l l  d i s p o s a l  s i t e s ,  e x c e p t  f o r  t h e  s i t e  a t  
m i l e  80.7 ,  where o n l y  t h e  e q u i v a l e n t  t o  t h e  q u a n t i t y  dredged i n  
2 y e a r s  was r e q u i r e d  t o  f i l l  t h e  a r e a  t o  maximum s t o r a g e  capac- 
i t y .  The 1973-1 974 t y p i c a l  water-year  hydrograph was r e p r o -  
duced f o r  t h i s  t e s t .  

f .  T e s t  6. The same i n i t i a l  c o n d i t i o n s  a s  t h o s e  f o r  T e s t  5 were - 
u s e d ,  e x c e p t  t h e  1 977-1 978 high-water-  year  hydrograph was r e -  
produced f o r  t h i s  t e s t .  

g .  T e s t  7.  The s t a r t i n g  bed c o n f i g u r a t i o n  f o r  t h i s  t e s t  was t h e  - 
end ing  bed c o n f i g u r a t i o n  f o r  T e s t  6 .  Only t h e  t h r e e  peak d i s -  
c h a r g e s  from t h e  1977-1 978 high-water-year  hydrograph ( 1  35 ,000,  
7 0 , 0 0 0 ,  and 61,000 c f s )  were reproduced  f o r  t h e  model equ iva -  
l e n t  of 20 d a y s  each t o  s i m u l a t e  t h e  e f f e c t s  of extended h igh  
w a t e r .  

R e s u l t s  

15.  The r e s u l t s  of wi th in-bank d i s p o s a l  T e s t s  1-4 i n d i c a t e  l i t t l e  

change i n  t h e  s h o a l i n g  t e n d e n c i e s  compared t o  t h e  base  t e s t .  The bed condi-  

t i o n  shown i n  P l a t e  13  is  t y p i c a l  of each of  t h e  t e s t s .  There  was some e ro -  

s i o n  of m a t e r i a l  a l o n g  t h e  channe l  edge of t h e  d i s p o s a l  s i t e s ,  bu t  t h i s  s h o a l -  

i n g  was no t  s i g n i f i c a n t  enough t o  cause  a d d i t i o n a l  s h o a l i n g  problems. 

16.  The r e s u l t s  o f  T e s t  5 ( P l a t e  1 4 )  i n d i c a t e d  t h e  channe l  would i m -  

prove i n  t h e  r e a c h e s  o p p o s i t e  t h e  d i s p o s a l  s i t e s .  The d e p o s i t e d  m a t e r i a l  

appeared  t o  a c t  a s  a  low-water d i k e  by c o n t r a c t i n g  t h e  o v e r a l l  channe l .  A 

wider  , deeper  n a v i g a t i o n  channe l  then  deve loped .  However, t h e  d e p o s i t e d  mate- 

r i a l  showed more t endency  f o r  e r o s i o n  a l o n g  t h e  channe l  edge t h a n  i n  

T e s t s  1-4, b u t  no a d d i t i o n a l  tendency f o r  s h o a l i n g  i n  t h e  n a v i g a t i o n  channe l  

due  t o  t h i s  m a t e r i a l  was i n d i c a t e d .  The i n c r e a s e d  e r o s i o n  was due  t o  t h e  

c o n t r a c t e d  channe l  i n c r e a s i n g  t h e  v e l o c i t i e s  a l o n g  t h e  channe l  edge o f  t h e  

d e p o s i t  s i t e s .  No d r e d g i n g  was r e q u i r e d  f o l l o w i n g  t h i s  t e s t  e x c e p t  f o r  t h e  



c r o s s i n g  a t  m i l e  77 .4 ,  which r e q u i r e d  abou t  t h e  same amount of d redg ing  a s  

t h a t  r e q u i r e d  f o l l o w i n g  t h e  base  t e s t .  

17. The r e s u l t s  of high-water T e s t s  6  and 7  ( P l a t e s  15 and 16 ,  r e s p e c -  

t i v e l y )  i n d i c a t e d  t h a t  t h e  channe l  would no t  widen o r  deepen as i n  T e s t  5  and 

w i t h  one e x c e p t i o n ,  s h o a l i n g  i n  t h e  n a v i g a t i o n  channe l  was approx imate ly  

e q u i v a l e n t  t o  t h a t  i n d i c a t e d  i n  t h e  base  t e s t .  The a r e a  f rom m i l e s  77.6 t o  

77.3  s h o a l e d  abou t  2-4 f t  h i g h e r  t h a n  i n  t h e  base  t e s t ,  which r e s u l t e d  i n  s i g -  

n i f i c a n t l y  g r e a t e r  r e q u i r e d  t o t a l  d r e d g i n g  f o l l o w i n g  T e s t  7  (compare P l a t e  7  

w i t h  P l a t e  1 6 ) .  Very l i t t l e  e r o s i o n  o f  t h e  d i s p o s a l  a r e a s  was no ted  e x c e p t  

a l o n g  t h e  ext reme channe l  edge of t h e  a r e a s  of d i s p o s a l .  

18. The o v e r a l l  r e s u l t s  of wi th in-bank d i s p o s a l  t e s t i n g  i n d i c a t e d  t h a t  

d i s p o s a l  of  dredged m a t e r i a l  i n s i d e  t h e  w a t e r l i n e  i s  f e a s i b l e  u n t i l  t h e  

c a p a c i t y  of  t h e  s t o r a g e  a r e a  is reached .  C a p a c i t y  is d e f i n e d  a s  be ing  t h e  

maximum amount of dredged d i s p o s a l  m a t e r i a l  t h a t  can be p l a c e d  on t h e  a d j a c e n t  

bank of  a  dredged channe l  wi thou t  exceed ing  t h e  e s t a b l i s h e d  c o n s t r a i n t s  of  

m a t e r i a l  be ing  p laced  no c l o s e r  t h a n  100 f e e t  t o  t h e  n a v i g a t i o n  channe l  and t o  

an e l e v a t i o n  no h i g h e r  t h a n  5  f e e t  above LWRP. Eros ion  o f  t h e  dredged 

d i s p o s a l  m a t e r i a l  from t h e  d e p o s i t  s i t e s  was much l e s s  by volume t h a n  t h e  

amount t h a t  i s  a n n u a l l y  dredged from t h e  n a v i g a t i o n  channe l  and d e p o s i t e d  a t  

t h e  s i t e s .  The amount of  d r e d g i n g  r e q u i r e d  t o  m a i n t a i n  t h e  n a v i g a t i o n  channe l  

was n o t  s i g n i f i c a n t l y  changed u n t i l  t h e  d i s p o s a l  s i t e s  had been comple te ly  

f i l l e d .  Once t h e s e  s i t e s  were f i l l e d ,  t h e  amount of d r e d g i n g  r e q u i r e d  t o  

m a i n t a i n  t h e  channe l  was lower  excep t  f o r  t h e  channel  c r o s s i n g  a t  m i l e  77.4.  

Fo l lowing  high-water y e a r s ,  d r e d g i n g  r e q u i r e m e n t s  f o r  t h e  channe l  c r o s s i n g  

from m i l e s  77.6 t o  77.3 i n c r e a s e d  s i g n i f i c a n t l y  over  t h o s e  o f  t h e  base  t e s t .  

Channel C o n t r a c t i o n  Works 

P l a n  A 

1 9 .  D e s c r i p t i o n .  P l a n  A ( P l a t e  17)  was a  sys tem of d i k e s  proposed by 

t h e  U S  Army Engineer  D i s t r i c t ,  Mobi le ,  t o  deve lop  and m a i n t a i n  an  a d e q u a t e  

n a v i g a t i o n  c h a n n e l .  The sys tem c o n s i s t e d  almos t e x c l u s i v e l y  o f  s p u r  d i k e s .  

The o n l y  e x c e p t i o n  was a n  L-head d i k e  a t  t h e  e n t r a n c e  t o  Rysco S h i p y a r d  a t  

m i l e  77.5.  A t o t a l  of  23 d i k e s  were used f o r  P lan  A .  P lan  A-14 ( P l a t e  1 8 )  

was t h e  l a s t  m o d i f i c a t i o n  made t o  t h e  o r i g i n a l  p lan  ( P l a n  A ) .  The i n t e r v e n i n g  

p l a n s  modi f i ed  P lan  A by add ing  a d d i t i o n a l  d i k e s ,  r a i s i n g  t h e  e l e v a t i o n s  of  

t h e  d i k e s ,  changing t h e  d i k e  l e n g t h s ,  and modifying e x i s t i n g  d i k e s .  A t o t a l  



of  32 d i k e s  were added,  8  e x i s t i n g  p r o t o t y p e  d i k e s  m o d i f i e d ,  and one e x i s t i n g  

p r o t o t y p e  d i k e  removed f o r  P l a n  A- I  4. 

20. R e s u l t s .  None of t h e  p l a n s  t e s t e d  f o r  P l a n s  A through A - I  4  r e d u c e d  

t h e  d r e d g i n g  r e q u i r e d  t o  m a i n t a i n  t h e  n a v i g a t i o n  channe l  s i g n i f i c a n t l y .  

Dredging t o  m a i n t a i n  adequa te  d e p t h  and a l ignment  was r e q u i r e d  from m i l e s  80.0 

t o  76.9 e x c e p t  f o r  an  a r e a  between m i l e s  78 .2  and 77.85. Dike l o c a t i o n s ,  

l e n g t h s ,  and e l e v a t i o n s  f o r  P lan  A-14 a r e  shown i n  T a b l e  1 .  

P l a n  B 

21. D e s c r i p t i o n .  P lan  B was a  p r o g r e s s i v e  development of a  d i k e  sys tem 

t o  deve lop  and m a i n t a i n  t h e  n a v i g a t i o n  channe l  by a  combinat ion of s p u r  and 

L-head d i k e s .  Plan B-14 was t h e  f i n a l  p l a n  developed f o r  t h e  e n t i r e  r e a c h .  

The r e s u l t s  of t h e  p r e l i m i n a r y  t e s t i n g  a r e  n o t  d e s c r i b e d  i n  t h i s  r e p o r t  s i n c e  

t h e s e  t e s t s  were f o r  p l a n  development o n l y .  P lan  B-14 began w i t h  t h e  model 

bed remolded t o  t h e  1978 p r o t o t y p e  bed c o n f i g u r a t i o n  and used t h e  d i k e  s y s t e m  

l o c a t i o n s ,  l e n g t h s ,  and e l e v a t i o n s  l i s t e d  i n  T a b l e  2. The model was o p e r a t e d  

f o r  f o u r  t e s t s .  Runs 1 and 2  ( P l a t e  1 9 )  used t h e  1973-1974 t y p i c a l  water-year  

hydrograph,  Run 3  ( P l a t e  20)  used t h e  1977-1 978 high-water-year  hydrograph ,  

and Run 4  ( P l a t e  21)  used t h e  1967-1968 low-water-year hydrograph.  A t o t a l  of 

1 1  d i k e s  were added ,  7  e x i s t i n g  p r o t o t y p e  d i k e s  were m o d i f i e d ,  and 2 e x i s t i n g  

p r o t o t y p e  d i k e s  were l e f t  a s  is.  

22. R e s u l t s ,  T e s t  r e s u l t s  i n d i c a t e d  t h a t  t h e  sys tem of d i k e s  i n s t a l l e d  

and t h e  m o d i f i c a t i o n s  made t o  e x i s t i n g  p r o t o t y p e  d i k e s  i n  P lan  B - 1 4  would 

m a i n t a i n  t h e  n a v i g a t i o n  channel  d u r i n g  t y p i c a l  water  y e a r s  ( P l a t e  19)  e x c e p t  

f o r  t h e  channe l  c r o s s i n g  a t  mi le  77 .4 ,  where t h e  channel  s h o a l e d  abou t  1-3 f t  

h igher  t h a n  minimum n a v i g a t i o n  d e p t h .  T e s t  r e s u l t s  of P l a n  B-14, Run 3, u s i n g  

t h e  h igh-water  hydrograph ( P l a t e  2 0 ) ,  i n d i c a t e d  t h a t  t h e  channel  would main- 

t a i n  i t s e l f  excep t  f o r  t h e  c r o s s i n g  a t  m i l e  77.4 ,  where t h e r e  was s h o a l i n g  of  

abou t  4 f t  above minimum n a v i g a t i o n  d e p t h ,  a r e d u c t i o n  of  approx imate ly  

90 p e r c e n t  over  annua l  d redg ing  r e q u i r e d .  T e s t i n g  of  P l a n  B-14, Run 4 ,  u s i n g  

t h e  low-water hydrograph ( P l a t e  2 1 ) ,  i n d i c a t e d  t h a t  t h e  channel  would s t i l l  

m a i n t a i n  i t s e l f  excep t  f o r  t h e  c r o s s i n g  a t  m i l e  7 7 , 4 ,  where s h o a l i n g  o f  f rom 

2  t o  4  f t  above minimum n a v i g a t i o n  d e p t h  o c c u r r e d .  S i n c e  t h e  model a d j u s t m e n t  

f o r  t h e  a r e a  a t  m i l e  77,4  was from 2  t o  4  f t  h i g h e r  t h a n  p r o t o t y p e ,  i t  is  

probab le  t h a t  t h e  p r o t o t y p e  s h o a l i n g  w i l l  be l e s s  t h a n  i n d i c a t e d  by t h e  model ,  



PART I V  : CONCLUSIONS 

23. The l i m i t a t i o n s  of t h e  model i n  r e p r o d u c i n g  a l l  of t h e  f a c t o r s  

a f f e c t i n g  developments i n  t h e  r e a c h  and t h e  d i f f e r e n c e s  between t h e  model and 

p r o t o t y p e  i n d i c a t e d  by t h e  r e s u l t s  of t h e  v e r i f i c a t i o n  t e s t s  must be consid-  

e r e d  i n  t h e  e v a l u a t i o n  of  model r e s u l t s .  The model was no t  a b l e  t o  r eproduce  

a l l  t h e  overbank a r e a  i n  which f low p a s s e s  d u r i n g  f l o o d  s t a g e s .  I n  s p i t e  of 

t h e s e  l i m i t a t i o n s ,  ad jus tment  and v e r i f i c a t i o n  of  t h e  model were s u f f i c i e n t  t o  

i n d i c a t e  t r e n d s  t h a t  can be expec ted  under t h e  c o n d i t i o n s  imposed f o r  each  

p l a n  o r  m o d i f i c a t i o n  t e s t e d  and t h e  r e l a t i v e  e f f e c t i v e n e s s  of each p l a n .  

2 4 .  Conc lus ions  reached  from t h e  dredged m a t e r i a l  d i s p o s a l  s t u d y  a r e  

summarized a s  f o l l o w s :  

a .  Thalweg d i s p o s a l  of dredged m a t e r i a l  had l i t t l e  e f f e c t  on t h e  - 
d r e d g i n g  r e q u i r e d  f o l l o w i n g  r e p r o d u c t i o n  of t h e  low- and 
t y p i c a l - w a t e r  hydrographs ,  b u t  maintenance d redg ing  s i g n i f  i- 
c a n t l y  i n c r e a s e d  f o l l o w i n g  r e p r o d u c t i o n s  of t h e  h igh-water  
hydrograph.  

b. D i s p o s a l  m a t e r i a l  p laced  i n  t h e  tha lweg  of  t h e  upper bend - 
( m i l e s  80.9 t o  80 .7 )  was a lmost  comple te ly  eroded d u r i n g  
r e p r o d u c t i o n  of  each t y p i c a l  hydrograph ,  b u t  t h e  d i s p o s a l  
m a t e r i a l  p laced  i n  t h e  lower  bend ( m i l e s  77.3  t o  76.6)  t ended  
t o  remain i n  p l a c e  d u r i n g  a l l  t e s t s  excep t  f o r  t h e  reproduc-  
t i o n s  of t h e  h igh-water  hydrograph ,  

c .  Within-bank d i s p o s a l  of dredged m a t e r i a l  e q u i v a l e n t  t o  t w i c e  - 
t h e  a v e r a g e  p r o t o t y p e  q u a n t i t y  dredged i n  t h i s  a r e a  had l i t t l e  
e f f e c t  on d r e d g i n g  r e q u i r e d  f o l l o w i n g  r e p r o d u c t i o n  of  t h e  low- 
and t y p i c a l - w a t e r  hydrographs .  

d. F i l l i n g  wi thin-bank d i s p o s a l  a r e a s  t o  t h e i r  c a p a c i t y ,  which i s  - 
e q u i v a l e n t  t o  f o u r  t imes  t h e  a v e r a g e  q u a n t i t y  a n n u a l l y  d redged ,  
improved t h e  n a v i g a t i o n  channel  d imensions  and d e c r e a s e d  t h e  
d r e d g i n g  r e q u i r e d  f o l l o w i n g  r e p r o d u c t i o n  of t h e  low- and 
t yp ica l -wa te r  hydrographs  . 

e .  Required d r e d g i n g  i n c r e a s e d  s i g n i f i c a n t l y  f o l l o w i n g  reproduc-  - 
t i o n  of t h e  h igh-water  hydrograph w i t h  t h e  wi thin-bank d i s p o s a l  
a r e a s  comple te ly  f i l l e d .  

f ,  Once f i l l e d ,  wi th in-bank d i s p o s a l  a r e a s  provided l i t t l e  - 
a d d i t i o n a l  c a p a c i t y  f o r  dredged m a t e r i a l  a s  t h e  m a t e r i a l  i n  
t h e s e  a r e a s  tended t o  e rode  s l o w l y .  

25.  The s p u r  d i k e  sys tem of  P l a n  A - 1 4  w i l l  n o t  deve lop  and m a i n t a i n  an  

adequa te  n a v i g a t i o n  c h a n n e l ,  

26. The E-head d i k e  sys tem ( P l a n  B - 1 4 )  deve loped  and main ta ined  a n  

a d e q u a t e  n a v i g a t i o n  channel  th roughout  t h e  model r e a c h  e x c e p t  i n  t h e  channel 



c ros s ing  a t  mi le  77.4. Resul t s  of the  model adjustment i nd ica t ed  t h a t  t h e  

shoa l ing  i n  t h i s  a r ea  of t h e  model would be exaggerated;  t h e r e f o r e ,  t he  

shoa l ing  was not considered s i g n i f i c a n t .  



L o c a t i o n  
N a v i g a t i o n  

Mi le  

T a b l e  1 

B loun ts town Reach, N a v i g a t i o n  M i l e s  81 t o  7 6 ,  A p a l a c h i c o l a  R i v e r  

P l a n  A-14 D i k e s  

E l e v a t i o n *  i n  

Type 

Angled L-head 
SP W 
Spur 
s p u r  
Spur 

SPW 
Spur 
SP W 
Spur 
Spur 

Spur 
SP W 
Spur 
SP W 
Spur 

s p u r  
Spur 
SPW 
Spur 
SPW 

Spur 
Spur 
Spur 
s p u r  
Spur 

Spur 
Angled L-head 
SP W 
Spur 
Spur 

Spur 
L-head 
Spur 
SP W 
Spur 

SPW 
Spur 
s p u r  
Spur 
Spur 

Lena th  i n  
p r o t o t y p e  ~t 

Spur L - - 

P r o t o t y p e  F t  
Spur 

Root Channel  L - - 

* A l l  e l e v a t i o n s  ( e l )  a r e  r e f e r r e d  t o  t h e  N a t i o n a l  G e o d e t i c  V e r t i c a l  Datum (NGVD). 
** E x i s t i n g  p r o t o t y p e  d i k e  (modi f i ed  f o r  t h i s  p l a n ) .  
t E n t i r e  s p u r  p o r t i o n  a t  e l  3 0 ,  L s e c t i o n  b e g i n s  a t  e l  35  a t  t h e  end of t h e  s p u r  and s l o p e s  t o  e l  25 .  



T a b l e  2 

Blountstown Reach, Nav iga t ion  Miles 81 TO 76, A p a l a c h i c o l a  River  

P lan  B-14 D i k e s  

L o c a t i o n  
Nav iga t ion  

Mile TY pe 

Angled L -head 
L-head 
Spur 
Spur 
Spur 

Spur 
Spur 
Spur 
Spur 
Spur 

L-head 
L-head 
L-head 
Spur 
Angled L-head 

Length i n  
P r o t o t y p e  F t  
Spur L - 
50 375 
31 5 350 
220 
21 0 
160 

E l e v a t i o n *  i n  
P r o t o t y p e  F t  

Spur 
Root Channel L 

-- 

* A l l  e l e v a t i o n s  ( e l )  a re  r e f e r r e d  t o  t h e  N a t i o n a l  Geode t i c  V e r t i c a l  Datum 
(NGVD) . 

** E x i s t i n g  p r o t o t y p e  d i k e  (modi f i ed  f o r  t h i s  p l a n ) .  
t E x i s t i n g  p r o t o t y p e  d i k e  (unmodi f i ed ) .  
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~ - 5  TEMPLATE AND SOUNDING RANGE 

e? MODEL GAGE LOCATION AND NUMBER 
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m BELOW -10 LWRP 

/-- 

NOTE: SOUNDINGS AND ELEVATIONS ARE IN 
FEET REFERRED TO NATIONAL GEODETIC 
VERTICAL DATUM (NGVD). 

CONTOURS ARE I N  FEET REFERRED TO 

LOW-WATER REFERENCE PLANE. 

CHANNEL CONFIGURATION 
1977 PROTOTYPE SURVEY 
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CHANNEL CONFIGURATION 
1978 PROTOTYPE SURVEY 
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L B  
R-5 TEMPLATE AND SOUNDING RANGE 
9' MODEL GAGE LOCATION AND NUMBER 

NAVIGATION MILE - STONE-FILL DlKE - PILE DlKE 
EE3 BELOW -10 LWRP 

/-- 

NOTE POMOINGS A M )  ELCYlilONP ARE Ui FEET NBVD 
CONTOURS ARE iN FEET REFERRED TO L l R P  

CHANNEL CONFIGURATION 
BASE TEST 

SCALES IN FEET 



P
LA

TE
 8 



P
LA

T
E

 9 



UPPER BEND 
M I L E S  81.2 - 79.25 

NOTE: SOUNDINGS AND ELEVATIONS ARE 1N FEET NGVD 
CONTOURS ARE IN FEET REFERRED TO LWRP 

LEGEND 
R-5 TEMPLATE AND SOUNDING RANGE 
e2 MODEL GAGE LOCATION AND NUMBER 

NAVIGATION MILE - STONE-FILL DIKE - PILE DIKE 
BELOW -10 IWRP 

LOWER BEND 
M I L E S  77.4 - 76.0 

/ CHANNEL CONFIGURATION 
THALWEG DISPOSAL TEST 2 
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UPPER BEND 
MILES 81.2 - 79.25 

NOTE: SOUNDINGS AND ELEVATIONS ARE IN FEET NGVD 
CONTOURS ARE IN FEET REFERRED TO LWRP 

"sll. STONE-FILL DlKE - PILE DlKE 
8ELOW -10 LWRp 

'L7~'~ DREDGED MATERIAL 
DISPOSAL AREA 

LOWER BEND 

THALWEG DISPOSAL T E S T  3 

SCALES IN FEET 
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R-2 TEMPLkTE ANC SOUNDING RANGE 
@ MODEL GAGE LOCATION AND NUMBER 
W NIVIGITION MILE - STONE-FILL DIKE - PI, F DiKE 

B ~ O W  -10 LWRP 
s i / ; / ~ ,  DREDGED MATERIAL DISPOSAL AREA 

NOTE IOUNDlNrS CONTOURS ARL) &RE ELEVATIONS I FCCT REFERRLD ARC IN TO FCET LWRP N ~ V O  

CHANNEL CONFIGURATION 
WITHIN-BANK DISPOSAL TEST 6 

SCALES IN FEET 



R-; TEMPLATE AND SOUNDING RANGE 
MODEL GAGE.OCATION AND NUMBER & NAViGPiTlON HiLE 

a CIONF-FILL LIKE ... -- - - PILE DIKE 
BELOW -10 LHRP 

r ~ Z , ~  DREDGED MATERIAL DISPOSAL AREA 
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NOTE SOUNlllliP AND FLCVATIONI ARE w FELT NCYD 
CONTOUR ARE Yi FELT REFERRED 7 0  LXRP 

CHANNEL CONFlGURATlON 
WITHIN-BANK DISPOSAL TEST 7 

SCALES IN FEET 
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R-5 TEMPLATE AND SOUNDING RANGE 
cP2 MODEL GAGE LOCATION AND NUMBER 

"CPP NAVIGATION MILE - STONE-FILL [IIKE - PILE DIKE - PROPOSED DIKE 
CREST ELEV4TION IN FEET NGVD 
BELOW -10 LWRP 

/-- 

NOT? IOUNo,NBS AND ELEVAT,ONI ARE IN FEET 
CONTOURS ARE Ui FELT RE, ERR- To ilRP 

CHANNEL CONFIGURAT~ON 
PLAN A RUN l 



L W  
~ - 5  TEMPLATE AND SOUNDING RANGE 
8" MODEL GAGE LOCATION AN0 NUMBER 

NAVIGATION MILE - STONE-FILL DIKE - PILE DIKE - PROPOSED DIKL 
CREST ELEVATION IN FEET NGVD 

CE3Z BELOW -10 LWRP . - .  

/-- 

NOTE' SOUNDINGS AND SL~VATIONS ARE IN FEET NOVO 
CONTOURS ARE IN FCET REPERRTI) TO LWRP 

CHANNEL CONFIGURATION 
PLAN A- 14 RUN I 

SCALES IN FEET 



R-5 TEMPLATE ~ ~ U N D I N G  RANGE 
MODEL GAGE LOCATION &NO NUMBER 

? NAVIGATION MILE 
V STONE-FILL nlYF - -.. . - PILE DIKE 

PROPOSED ClKE 
63 CCRST ELEVATION IN FEET NGVD 

EZZZ3 BELOW -10 LWRP 

----\R-,o 

NOTC' SOUllillNGS AN0 ELCYAT~ONS IRE IN NBVo 
CONTOURS ARE IN FLEi  REFCRREO TO L l ~ ~  

w CHANNEL CONFIGURAT[Ok! 
r 
D 

PLAN B- 1 4 R U N  2 

-4 SCALES IN FEET 
rn 
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MOTE SOUNDWTS AND ELEVAIIONS ARC FEET nrvD 
CONTOURS ARE IN FEET REFERRED TO LVSP 

CHANNEL CONFIGURATION 
PLAN B- 14 RUN 4 




