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PREFACE

The study repor t  od here in  was condo, ’ t ott by 1t t ’ t ’ n t T t i t I e  1 ot ’ t h e

Hydr au l i t ’s I abor at  cry , U . 0. Army Engi fleer Wat . ervay s Exper iment .  Ot at  ion

(WES ) Vi  ckshurg , ~ I to; I s ; ; ! pp l , under t he (‘ lv i i  Works Research and

Development program 0 t’ I’ l c i t ’, Oh l e t ’ ~ t’ Eng ineers , 1’ . 0. A rmy

The study was conducted du r ing  t lie pOF i c i !  1 July  i - ) ( ‘  t o  30 Ot ’p—

ember 1977 under the  d i re ct i o n  ci i ’ Messrs .  H .  B . Oimmons , Chit ef of

t h e  Hydr aul  I co I nborn  t c ry ; F. A. Ilei’ rinann , .T t ’ . , An ;; ! ~ta ri t . (‘lii el’ or ’ t h e

Hydrau l i cs  l aboratory ; B . A.  Ongot’ , Chief tO ’ the Est .uar len D i v i s i on ;

W . H. Bobh , former C h i e f  of ’  the  h i t  er j ot ’  Channel Branch; B . A.  Bol and ,

present. Chief  of ’ th e  1 t i t e r  i c r  Channel Branch; and W . I i .  MoAna l  1,v

Technical  Manager Ccii’ Estu ar I t i e  Research I’ ro~1 oct  , En t i t o  i ’j  en P1 V 1 n I  on.

Th in  report. was prepared by Messrs .  N .  J .  Trawl e , Pro j  ect~ Eng i acer ,
;t~~tj J . A.  Boyd , .1 r . , Oon I or Teehi t l  cl an , wi ’t h the an o in t  arice c

Mt ’~~~~t ’~~ . I tc ian d  and M eA n a l l y .

Direct ors ci ’ WE~I tiur I r ig t h i s  i nv on I I gat. ion  and P lie pr ejTarat  ion

and pub l ic i s t .  Ion ci ’ t b  it ; report .  wore COt 0 . II. 1111 t Cl’ and 001. John 1.

Cannon , CE . Technica l  D i r e c t  or wan ~~ Brown
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CONVER SION FACTORS , U. C .  CUSTOMARY TO METRIC ( o t )
UN ITS OF’ MEASI1BF~~~NT

II . C. customary un i t  0 ot’ measurement used In  t lii ;; r ’opcir t  can be con—

vert.ed t o  met r Ic  ( C l  ) u n i t s  as f o i l  o w n :

M u l t i p l y  - 
By To Obtain

feet (
~~. ~O1ii~ metres

cub Ic  v ar’~t;; 0 , (1d1 cubic metres

miles (it . C. s t a t u t e )  l.6O9~1i 1i kilometres

.‘- , - - --~ -—‘—‘-— ~~~~~~~~~~~ —.--.— —-~ ‘~~~—‘.~~~~~~~ -- .‘ -~~~~~~~~~ S!Pt~~~~~fs tt ” ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —



Fb’Fl”C’l’ OF 0F151’H ON IIREDC11NO F ’Bi ”QI iEN L ’Y

Cl.BVFY OF PISTI I I O T  OFF ’lC1~:O

I ‘AB’l’ 1: 1 NTFIOPUC’I ’ I ON

ltaekgx’owid

Among t h e  Col ’l’ :; ci ’ Engi r i e c r;~ i ’eopc t l :;  i bj  l i t  j et ;  in  t h a t  ..‘t ’ irs—

pr ct’ i rig n t :~i mat at  a l i i i  rig nay i gut ton chrunie is and harbor ’:; in  t h e  U n i t ed

Ct n t en . Du r i n g  I hi ’ I O—y eat’ p er iod fr ont I ~~~~~ — I ~) • t h i t ’ t ’
~ i’ps dredged or ’

t’cto i~nc t i ’d ° ‘r Iredg i rig approx  I flin t e l _ v  I . ~t 1; i i i  ion cii y d * i i i  ruin i i t t  enanci ’

a r i d to w Work r ’.’ u’ ri~ v j got  i ci i i  pui ’po: ;t ’:; t i t  :1 cc:; t 01’ o lToti t $ ‘~00,1b00,000. *0 . 
-

A: ; ;t :‘~~‘nu t or ’ t he city I r oruneri t  a 1 r ’egu I at  loris c rent i’d wi t  hr i n  t h e  i n st

:;r ’ v i ’ t ’ ;I 1 ~ oa r’ :; , 5lrodg .  I r i g  I t t i : ;  become n snicur mou ’o r ’X j ’ r ’n: ; I V t ’ opor ’nt ion i i i

many par t,:; ci ’ t lie cour t  t r ’y . l’ht’ e 1’ Cot’ ( 0 01’ cliv I r ’onrnon t ;t I i’ i’gu l a P  j o in ;  on

t t ’ t ’s lg. i r ig cc:~ 1 0 w i l l  be r ’o I t  O V O O  11101.0 hii ’tit’ i i  _v in  t ho firt  ore

Iii v j e w ci ’ ( in ’ :0’ :;ub;; t t i n t  m l  r’np I d l y  r’ i i rig ~tredg I rig c. ‘ot s

O i l y  ‘~~ i & i  pThet it • 0l0’t ’;lt  1011 I’1’c~’i ’dUt ’ i ’0 , or ’ n ;t ’t ) ic~i5 ’ l o g_v t h a t  e r i h n n c i i ’n he

co~; — o r ’ Ccc t i v  i ’i i i ’O 0 0i~ ~i ri ’si g I t ;g .  :;hiou I d  to’ uP i i i  ,‘ i’d t ci t’u I I  t i d v a r i t  age.

i~ ; i ;: repor’ I :id d 1o’ :~ ; : o~~ a r t a:; pi ’c I c t  d r ’edg l u g . ,  met hodo 1 ogy known as

V nutc~’ rita I i t t  enar ic 0” .01’ “ j~ui’p~’o I V o ov or~l opt h ” d rcdg I r ig .

Eu ; g.. I neet’ tag Rt’gu I at  ion 11 ~0— , — ~O 
‘ , paragraph:; ‘) ;r , b , ci , ;iu;d ~1 ,

o t’ t he lT i~jTa.r t mer it  ci ’ t he A t’r ;:y • C t ’ Ci  cc c i i’ t he Oh I ci ’ ci ’ l u g  I neer ’:~ P t i l t ’ : ; :

~‘ It 1 0 t he 1T0 It c_v w i t  hr r on poc t t ci nut ho;’ I :.e.t n a y  I —

got j o lt  l’ r’~’.~ oc t :; t o  hove 1’t U I j ’u’o ,Pi ’ct d ir ~orr: ; 1011:;

ma i r i t a  i tr od wh o r ’e r ’oan i b I o and ,i trot it ’ I Ott , To
0 V S 5 1 d t’r’etluoirt. redredg i rig i i i  order’ t ci sin j i l t  8 in
Cu 1 1 p r oj e ct  dept its cver~1ept ii dredg I rig :;hiou i~l to’
pOl’ t’* Ti’fllOt l in  ci’ i t I on 1 , t’not shori I lug ni ’enn t o
he ext orit t h a t i t  r esul  t 5 i i ;  t h e  I coot  ct ’ornl I

co ot  , Ouch add it I cintt ,1 d redg t r i g  i 0 o X t ’ I ’ir 0 I V  0 ci I ’

an~t tsi ’y otid t h e  a l l  ~TWtt b i t ’ ov t ’r dopt h t 0 ct ’nrpoir ”at  i’

Ccr’ d rtolg i n  g I nine cur’nc I on

* A t ubi e ot ’ (‘ac t c i’o (‘or cci t i v or P I i ig  U .  C. cuint cmiii’y on I t :; ci i’ 11108 s u r e —

ment 0 met 1,10 i C I  ‘P t i n  I t o  1 0 p u ’ o - ;t ’tl I i ’d On pogi ’

* A. 11 . 1 i t t  It’, 1 rio . , “The Nat  101101 Pr’cdg I rig Ct trd ,~’ ; Cumnrn r’y • I ’a r’ t 1
I’htO t I’e rO’o r’nut r io 0 , “ page

I
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I .  The foregoing pertains not only to projects on
which dredging operations are relatively
continuous throughout the year , but also to
those projects cii  which dredging is performed
periodically and by application of th i s  ad-
di t ional  dredging principle dredging intervals
could be extended with attendant savings or
justified needs of commerce can be satisfied .

c. In the accomplishment of new work dredging,
additional overdepth should be performed in
those areas in which i t  is plann ed t o provide
addi tional maintenance dredging depth in ac-
cordance with a and b above.

a. Division Engineers are hereby authorized to
approve additional overdepth I ’d ’ new work and
subsequent maintenance in con t’orrriance with
the above stated policy .”

14. The above regulation says that in high shoal areas where al-

most continuous dredging is required , overdepth dredging m ay be necessary

t o  maintain authorized or required project depths and that in areas

where periodic dredging is required , advance maintenance may be advan-

tageous since the frequency of dredging required will be decreased wit . h

a resulting decrease in mobilization costs, A third factor not d i rec t ly

addressed in the above regulation concerns dredging equipment e f f ic iency .

For example , a dredge may be capable of a 3— , 14— , or even 5—ft—deep cut

in soft material , even though only a 1— or 2—ft cut is required for

project depth. In this type of situation , it may be cost—effect ive  to 1:
include several feet of advance maintenance to allow the dredge to

operate with greater eff iciency.

5. A typical dredged channel with no provision for advance main—

tenance dredging is illustrated in Figure 1. The basic specificati ons

for the dredged dimensions are the authorized or required depth , the

authorized or required bottom width , the side slopes , and the allowable

pay overdepth for dredging inaccuracies. The authorized depths and

widths are those channel dimensions authorized by the Congress ci i’ the

United States. If’, for some reason, it becomes unnecessary to maintain

a channel at authorized dimensions, the channel is then maintained only

at the required dimensions, which are less than authorized .

5
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at  I ow:; t .h l t~ s ’, ’ i t t  root or P c i  ha ’  1 ’ ,’ l l s t  1~~’ i’ 1770 I t ’ I ’l  .~i I 5 1 t a ’ d g t ’~t w i t  II a a

S ‘i ’s’ i t ’ i o~1 ~it ’t’t P t  t t : , t i ; t  l i t  I ~‘i’ ~~ ft  ) l’~’ I~ “~ P hi ’ O U t  P t 5 ~ ri,’ t ’~i st i l t i t .  A I —
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~ sht ’t ’ l O c ’ , ‘ t 0•t ~s ’ l it  ci’ i t  t ’t’I8 tr ot ’d t O  des ’ I sit ’ ~sh i ’ii ;t51\ ’a 115’i’

ma t n t  enan r e t ’ dr’~’5i~’ I t : ~~ is P ci to ’ per t ’5 ’rr:o51 s, 
‘
~ I di ’i ;t  I. t’t’

pot to ;P I ;r 1 s i t , ’:; l’s’ 1’ 15 R 5 , t i y i’ (~I i’l d :;t tid I i ’:; , :tt:~I ~i I sti ’l i—

1 1 t’y pt’oV 1 s ’ i t : t O t t O t ’ t  t’~’ s i l  o t t ’ ; s’t ot ’t’t s’ t ’S P c i  p o t ’  Cci t’m

a dv a ir 5 ’ o mn ,I i t t  errittict ’ . P

5 iii 10  ci’ P Itt ’ l i t  era t tirt’ alisi C5’r1’o ci’ Fag. I t i t ’i’ 1’ c t ’ I ’ I c i t ’ :t
— 

S t l t ’V  t ’\ ito vi’ t ’eeii ann 1_v -:c~ i t ci 1. dent i t’y P h i s ’:t c t n t  l’ t ’ s’ P : .  c i i’

ire P ecihn I •~ue i’equ ii’ i urg add it I ciut ;rl ot

si . 1” I~’ Id a,iisi I ;tl’o i ’ur t orv :~ t t i~t I t ’:: 01’ P its ’:~ ci I t  ,‘lttS i’otiit ~1 P 0
‘,‘,

~ t i l i t ’ add It I cnn I s I tidy w Ill to ’ unid er t  ak ott

l i t  orurt ul’t’

tO . Put’ tug t he  sunmier s~~1~ 1 ‘)~~~ ‘‘ ;ra ;nlvnnce nial at enanet’ dr’t ’dg I no



I itt’x’atuz’e ;‘ov j ew  Wa :-  m i t  ~; t t t 5 i  t o ~l~~t t r ~; : . i u ~~ the  : ;t ;t t e 5 r ’ t u ~ I u ’ ’~ ,

I it — i ou: e sc ; t i ’o P :  c i t  docunicirt :; at P P ,~ U .  ~
‘ . At’rn \- t . m t ,.~ i t  ‘t ’I’ ‘~~; it  s’t’W t i \  S

x ’5 ’c r ’j m t ; . p  i ’ t at  ion W~~ ) Lj t ’ r t t u ’v  was ~‘5 ’n du o t  i ’d .  u~~~o sics ’U r:i ’rI t S

0 ~dt ’.i P ock:  - , t c o t t a  cal l’i ’I ’du’ t  S , con t ’t ’t ’ e t l s ’ o proceed i mt ~’:~ , arid 1 cci i :i cal

S ~~i, ~~~~ A~’Ci’ ,‘ ‘u r’na 1: I t ’ l l  t - z’ Coo ~red~ i n~ 
, ‘ t ad I ~~ :‘ ~~t ‘wo t t eu ’

T ex a n  A~~~ mt i ve t ’ s i t  v ) , ci o t t ’- and Pros1~~i ;:g , Ci:s ’u ’ e ;otd ht ; i c I t  , Teri’;i 1’

I i t t  t o i t a  I 5’nrU C o u m ’ m s i  1 ~‘ui  I ‘ut ’l ~~ Ws ’i’k , I ‘ort , at .~i Wut t ci’wti .’ I ‘ s ’Vi ’ c i i - —

) , ~~~~ 
‘n - ;‘I - u’~’d~ i u~ and Mar i t ie  (~c,1 P i’uct ion. ‘1 t t i ’m ’ ; c i s s  i t I t ’

:t o Um ’ s’t’:: cC l i t  Cci r ’:: ,’t ’. i~ mt  concerni h g .  advan ce  11101 n i tentu i co  d r’ t ’dg. i i ig . t ’X ; ’  1 or e d

it I i t s - ‘n’FC 1.1 Pi’utm ’v included ~u1gi i1 ct’rin1~ I i nIt’x~ Appi it’d C’~ i o u t o c  and

~-~‘P .tcIc ’~~ h;~~~~ _ titat the 1u1 I t  Iivd;’;tul i s ’  I ;tt ’~ ’t ’ ;t1 or_v i n d e x .  A b c

: 1 s ’;t m ’ s’itt ’d we ;‘e t t ’ t~ coinput  or Cii on ci ’ t I to  1’t ’ I’oul : i, i ’ 5 ’oul; :otit  at  on Cent eu’

and t i t s ’ I~ at ional Technical lii Co i ’mut t  i or; C~’ i’v I Ot’  . h_v Ut i i i :  I u t g .  all c ’~

hese SciUJ ’Ct’O , ci Vt ’r u CC art b i t ’:; were sd cot i’d ~
‘i’s ’ut l i t ’ lIbrary 5’;ii ’ d

Ci  leo t,oi~~ e~~’ t i n ’  g.t’ner ’ al  t o l l on of 5’i:anm;ol o . dt’s’dg. I i t t ’ , i ’ : t t  uari i’S , and

w ; 1 t  5 ’ m’w ; iv , ” . A~’’1 ; ’ c x t ma t e l v  l~’C t o  CO O o t ’ I ht ’:te art iou’s wi ’;’ , exam i ned

cl  ot to  I ~ fo r’ any s t ;it onto ;: t 5 regardi r t C  ; i d v a u : 4 ’e ma i ml ~‘a t t a ~ ’ ’  d ‘,e~io i n 1— .

Ct  t:eu~ t P t ; t ~ : a t ’cw’ ;’t ’ t i ’t ’ t ’t h’ t ’S w i t  ~~~ I t 0 ’K u I o W i  edg .cd t hal  ;i . i t ’ ;i ; , s ’t ’ r n  I i t t  e t t ;t  n5 ’t ’

.1 m~ & J 1’ lug  cx i  ot o , th ere wan ~‘u’a cit I ~t~l 11 V 110 m et : t 1cr: cC i t o  s u’b , ec t . ‘1’hie

mcm ’e p e r t in en t  i tems ru’e litt ~- d in tltt ’ Anno ta t ed  Di t’i c1’rapl:y

11. The only  sciui ’cc:: that coat ;t i  ned s•Ofl’,I; :eul t  S O t t  I P t ’ t t t i ’t’ i t  5 Of

t i dvax i5 ’e m,i I i t t  enanot’ dredg .  i rig were t hi ’ genem’al den i gn mnt ’r:oi’;ittd l . t:

ii s ited  by t h e  Corps district offices for various pro,t t’cit s twt  itou ’i :‘ed it :

h5 ’ ii’ d~i itt  u’ l e t s  . For example , t its ’ Des ign  Memorandum for’ the s’cil’!’uo

CI: r i o t  i Shi p Channel , ‘I t ’ X;t: ;  , 14 ’ s_ Foot Froj ect- , Ai ’t j O l t .’ \‘ 1 — l ’ i’oj oct

P lan , puhi I : hed In  F’s ’t ’ r ’wr r ’,v I ~)7 I by the Oalveston District st at e s

t~.1 l ’lutit c i i ’  I r n I ’ rc ivor rcn t  . — The proposed plan ci ’
111t 1’l’oVt’rtellt  001101 :; t 5 01’ mcd i 1’,’ lug  t h e  Corpus Chri st i
t t h ;ip Channel i-rc~P oct  t o  pu’cv 1 510 the nut-hon zed chi n a—
aol d ep th s  ;t ;td  WI  dt  it s  , and mooring f a c i l i t i e s
l i st ed in ~‘rrt’ag .r;i~’i:s .‘.1.l through C, 1.10 , and as
shown on pl ates .‘ t i t i ’ciug .h “ . The required di’t’dgi rig
ci i’ the channel :: 1:51 t’ao iris w i l l  Pt’ t o  d e p t h s  g r e a t e r

than the nut Itci ~~~~~~ .1 .t c j - t  P dt ’I’etid I u ig .  ciii t lie amount.
of advance inn ixt t t’i t ! t t  ce p m’opcsed i i i  various rc tr  L’ I l tS :t

as discussed in ;tr’ tt g.r;rpi: t’ ..’. The allowable over—
dep ths Cci’ dredgiutg i naccuracies and proposed chaimel
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. .ide lopes are discussed in paragraphs 6 3 and
6. I i , respectively . Spoil disposal plans and methods
are discussed in paragraph 6.5,
6.2 Advance maintenance. — All channels and basins
to ‘be improved will be dredged to the authorized
project depth plus an additional depth for advance
maintenance. Experience has shown that a m in imu m
of 2 feet of advance maintenance is justified and
should be provided in dredging of all channels and
basins to be improved. However, in this project ,
there are three reaches where extremely high shoal—
ing rates prevail and a larger amoun t of advance
maintenance is proposed as follows:

6.2.1 Six feet in the main channel from Mile 20.6
in the Corpus Christ i  Bay to Mile 23.3 in the Corpus
Chnisti turning basin and in the LaQuinta Channel
between Mile 0 and 0.6.
6 .2 ,2  Four feet in the LaQuinta Channel from
Mil e 3, 14 to the upper end of the LaQuinta turn—
ing basin,

6.3 Allowable overdepth. — To compensate for pos-
sible dredging inaccuracies , 2 feet of allowable
overdepth is proposed in all reaches of the chan-
nel to ‘be improved except the landlocked reach of’
the waterway from the western end of the Corpus
Christi, turning basin through the Viola turning
basin , where only 1 foot of allowable overdepth is
proposed. Two feet of allowable overdepth in the
Corpus Christi turning basin is considered neces-
sary because of the h igh  wave condi t ions .

6. 14 Proposed side slopes. — The proposed channel
side slopes are 1 on 3 for the main channel from
the Gul f of Mexico to Corpus Christ i  turning basin
entrance, 1 on C from Corpus Christi turnin~t basin
to Viola turning basin , and 1 on I’ in I.aQuinta
Channel arid turning basin. The toe of slope of re-
quired dredging will be not, at a depth equal to the
authorized depth plus tin’ additional advance main-
tenance proposed.

This example is typical of the advance maintenance dredging provisions

found in Corps design memorandums. A partial annotated listing of de—

sign memorandums conta i rr in p ,  advrrrroe r i ir t i r r t enanc e dredging ,  provisions in

presented in Table 1,

( I  I 
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h ’AD’l’ I i :  tI 1~VFI\ ’ OF’ ii t~~’l’t~ I t ”l’ OFt” I ChI t

l’t ’ta ’i ’ i l’t ioui

1C. ‘i hl i t ’ t \ ’ — t ’ i v t ’ Cci i •p n 5 l i s t  r i o t  s ’t ’t ’ I s ’t ’:; r t i is !  I ro ’ ~1iv  1 : - j o n  5 , i ’ i ’ i s ’ c ’ :

1 : 1  t t’ I s ’ t :; w i t - l i l a  t h e  d l v  i s  I ~~i~~) W t’ i ’ i ’ rIsk ed t i l t ’ t’o Ilow i h g  que st  ion :

i t .  Wh r 1~~li ci i’ t lii ’ flir t i l l  t , i ’ h l tUrOt ’  shi’edg I ii~~ pi ’~ ‘1 c c I t t  1 ir _v s ‘ i i i ’

s lI  ~~t i ’  i s ’ I h ave i i i  ( l i t ’ p u t t  I u t : t ’d i’r i ’r ’o t : c ’ r l  I I v  l l : : e ’

lila I i l t  t ’ i l ; % h i s ’ ’ dr’t’~1g I r ig,?

‘I’ . \~i t t t t  c i’  it or’ in , i t ’ t i r l ,v , t lVO li~~ t ’ci III your d i  t i  I ci t c i  sit ’—

oriuilut ’ ‘i t ’ u t d v niii ’t ’ run i u t - e r i u t n i s ’ t ’ s i h ’ ( ’ s tg i i l ~~ Wi~U 1st ~ ‘ t ’  t i s t —

V I l i l t  t l g ( ’c c l l :  t o  a j ’i’oj  oct

ci . ~\ 
1, 0 t hlOt ’ t ’  t 1 i l ~\ p 00 ,1 Os ’ I t t , r io t  I I  i ’i ’ ’ t ~~ ”t t i ’  I 1_ v tl~ l\ ’ t l i l c ’i ‘ ifl,’i i l l —

I t ’ u l t t i t s ’ c ’ , Iii ‘‘d i i ’  di : :t i ’ I  s’t t tor t a i’ t ’ t ’~U i ’Vt ’y i ’ s i  t ’ i’ t’ sl ’clt’ i l t  I _ v
t~wet’k lv , urouit  11 l\ ’ , :‘,t’fl l  I t t i r r r u t r  l i v  ‘

~ I ’s ’i ’ sIt’}~t.1i5 i n  viii oh t :hrs ’u r l  —
l ug  q ir aut  i t  i o n  v en’ ::u:t d e p t h  r ’o tat I c n n  c m i i i  be s tove oj ’ t ’ sh

I ’ i’diIl r i v r t i i  tt t ’ ’l t ’ sUi’v t’y s t t t  I t r ’.

1 ‘ . ‘ I ’ m ’ s t i n t  j ’ l s ’ t  :t h ave t ’ t ’i ’rr  o l i t s : :  I l ’i  t’cl c i t  h r~’i’ us c ’o;it;t l i i  s i t s —

I i’ i s ’ t :‘, oi ’  ta t ~ti rd s i t  :0 r i i ’ I : ;  . Cs ‘t r : ;t  it  I si it :  t i ’  I c i t  :: a rt ’  I hici::i ’ w ii o~~ i ’ tsoi,r i islmii ’  I i ’S

l n i c t t r s j t ’ ( h i t ’ ~‘o n o t  I l i l t ’ o h ’ ( h i t ’  ~\ t  hmi r i t I s ’ s P ’ c ’ t l i i , h a s ’ i t ’i c  Os ’t ,’ i i i l , ci i’ i~iil I ’ c i i’

Mi ’ X l  cc i .  ‘I’hio j u l  i th r s l  s 1 1 : i  I oh c ’I: a rt ’ I h i s s : : , ’  si I st n ’ i c  i t :  wh i o~ i’ l’s’ui r siiti ’ I , ’:; do

not I l l s ’ l Ush’ ai~y c i i’ I l i t ’ a t ’o~ ’ c ’  5 ’ s n r : ; t  I ( in ’ : ; . i’m ’ :t i l i ’ V i ’y i’ t ’ s i i t  I : ,  t ’ i ’t ’sei t c d

l’ , ’ I OW II  i’ t ’  g, i ’OuI h’ t ’st t i t t  ci ~‘~~‘t i :  t I I I  ~l~~s t O l s ’ t r ’ ,’ :;til I:~ itir si I nil arid d i ot 01 ci t

l’ t ’ :: t i l t

i ’~ ’ t l t -  I t t  I P l t t t  1 , 1 ’ ’ 1 t t

‘1 u t  t ’ n r n u i o ~~,,,j~”oJt’c 1::

I ~i , ‘(‘Ire advitnict ’ if l i t  t i t l  e u l t i n l , ’t ’ j - i ’ , ’,i , ’ ,’t :t and t h i t ’ i i ’ s t i iut ’i i : t  t c ~ i i t  ¶ s ’ i’  c ’ t l s ’ i t

ot ’ ( h i t ’ s’c ’tk : :t RI ci I t t i  t ’ t  s ’t ; in ’o I i t  t ’~i i l l  ‘h a t ’  t o  ,‘ . ~\ : : \ i i t t i i t a i ’ v c i i’ ( l i t ’ i i i i t i : l ’ c ’i ’

oh ’ itsjVttirs ’t’ Slit iu( ( ‘ i l i U i t ’(’ r c~ 5’ t o tu rd t i l t ’  ~te i’~ u s i h l V s ’  lv c’~t l ’s ‘i ’  c a s ’ I: ci,  ‘t i :  I t i  1

c i i  : t t  t ’iot I t t  pr’ i ’:”e’in t i ’d I i i  ‘ t ’ u t t ’ ’L t ’  ~. T i n ’  irtiniil ’t’i ’ d l ’ pt ’s ’,lt’ s ’i :; i l l  ‘ ‘ t t ~ ’I i

slit: I i ’  i s ’ I V i t O  i t ’ S  t ’r s’nl “‘I’ i i i  t hr t ’  I I i I  I V t ’: I s ’fl I’ t u’ i ot t o  ni ~ ‘i l l  - Il l t i t t ’ t ‘i i i

I :100 5 Sd W I  m u  l i f t  I ~‘il P i t t i  i ’i  i ’ t t  t I m  i :~ . ~~ I I ’ I c ’ ‘ “ ‘5 1 1  I’ i v i t :  I c  ‘ii I

t l  I c ’ t t i t c ’t  ~~~~ t I , i ’c’t l I l s ’ c ’  f l S i I i l t t ’ i O t i l ’ ’ t ’ i ’ l ” ’ , ’ i ’ c ’ t  n .  01 ( l i c : ,  ~l ’ ~ t ’ i ’ c ’ , ’ c ’ ’ t  :- ,

h o t -  n r c ’ ‘ ‘ I  ~~ - t i c - i ’ c ” t  i i ’c ’ } ’  ~t i ’ t u i ’ I i~ i t ’ j ’ ci i ~~ i t  c i i ’  ~‘ l ’ , ’ : i t  t ’ i ’ ~~ t l i l c i

Ii ’ 0-
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ii :.:hial low draft. I I  it’ sleptli 0 t’ udvrurs ’t’ inni r i t -o r i ru ic t ’  x ’i u i g t  ‘:t t’ron r i I t o
b 1

,
1 , W i  Lii utsou t - t O )  l ’ tS ’ s’ t ’ i I  t oh ’ tin’ i’n ’~~ tot s C ft cii’ 1 ins ndv~ ii~ t ’ rr iu l n i —

I t ’n i rL r rc e ’  and tilI j ’t ’r’ e o n i t  i.t~ or I ens advance run n t e n ax r c e  . The di : t t rI  cts

w i Lii the i i i  !‘ it t ’: :t vol urns’s s ’i ’ advance malir t er ianet ’  dredging Wt ’h ’o the New

i i i’ I 55111:: aflsi i~ t i  ~I vt ’:t t - s ’ n i  I) I ::t;’ jot:: .

Ac iv i tnee n u t  in  tt ’t I : s i i5 ’e cO l t  t ’r i a

‘I ’iit ’ ~‘i ’ i t 00111 t i t t t ’d t ’ox’ dt ’t t ’;’iuul i i i  ng t .hie ap~~i (cab 111 ty s s t ’

advance r u m s  I n i t e n r t n r c t ’ c,i r e’dg I iig luy the s’s n t :t  t i t i  dl st .ri cts ru ’t’ nummari ~od

I’v di:: I. r ’ i s ’ t c i i i ’ I co rt ’’.t p sa lno  as (‘oil own

a.  A l  askis 1) 1 stri ct.. No Spool I ’i c c rit e r ia  are u:: t ’ ,l to s i t ’ —
t- ornrr i ne where advance usa in  t ,euianos’  dredgi rig would U t ’
mtdvant,ugt’ou::

1,. hal Li i l l s  Sri ,’ 
1)1 t,:t ;~ jo t.. As_Ivitric ’s: i nn  i, ru t e t r au rc e  i s  prt ’d 1 ct s ’ si

on li i  gl i sh oal .i ag i ’t t t - on oxpex ’ I t’ i i~~csl no th at dredging
w i l l  r iot  Pt ’ n’ eqU i red mscrs ’ frequent ly  than annual ly

s ’ . {Cl i rsi’1 s’s t or i  hi strict. iii stori cal shiortli ng, u ’ t ’oor s t :t  tu rd
past b o i l  I sesi expor i eric  t’  are used to determi no t h e  ii ’t’ si

Cci’ and ex t  & ‘ i i t .  01’ advance nuiaintt’narucc il;’t’dg I rug.

J . (~m ti  ventori  I”l nt.t’i ct . r 1c 1~~ c r i t e ria  uti  11 ~ed I~s _s i~ this ’
current . main tenance  standards woi ’ ’ but :ts ’d oii vary i ng

h i s_ a t i  .1 rig rutt’s ar id eX I’ t ’i ’ j ‘Snot’ s lii it i’s’dg i ui~t t’r’equeurs’ I it t
t i ’  i t o  t e s t  ch auiuuel  ;‘t ’~tch it ’n . In  a~ attempt t o nuni ni t  rt i i i

t ’ul.l p roj  t ’ s ’ t di illeflS i Oi l: :  through a i ‘i’o ,l ec t chiutu rnel mu rd
si t ’s ’ i’ s ’ l L t t O  di’t ’tlg I i ig t ’i ’equen;c It ’:: , vary ! rig mid v t u r i c t ’ inn i i i —
I t ’ i i l t u l s ’s ’ ds ’ p t h i : t  were at- I ii si’s! alon g sd ect-esi h’ s ’ll ch i t ’ : :  c i i ’

I h u e  pro .1 ~~s’t, channels t o  allow the var ious  sh oal I ri g r ’u t. s ’ t t

1 0 sis ’ s ’iur and even tua l l y shoal tire channel I s ’ i t  poi  nit-
Whit’i’ t’ ti re t ;arne control l ing dinnon si  ciii:: wou] d occur
thrroughrout. t,hio channs’l louig,th ; . Initially , th e i ni ten i t
WRII t 0 r t ‘~lr ~’dgo when th e controlling, d irnt ’nl: t j OS:: were
s’Vt ’n i and (h o  saint’ an the author’ i ~cd di mens Ion :: I ’o;’ t ,hie

s’iiannei . Thi I n wan considered t i re  I dc’iil :: I t unt i  on ri nd
:1 po: tn i t ’  l ’s goal Cor’ the “ I iuipi ’ove’d ruin ! n t en anr ce  ::t at idars i
l u r i d  i tig u’e::t  r u t  i nit: : , however , ~~cr.t;~j c t - os !  t h i s ’ I nurp i om en I - i t—

i s ‘r~ oh ’ t i ;  I: :  plan . Tire curreii  t, 11111 uit .oniuice 5 tauudnr~t
‘ ‘ V i ’  I Vt’s_I t i t u ’ o u r g i t  t ’ Xj S O i ’  1 o u l s ’e ansi d e c is i o ns  t o  tu s h ! t’xt- r’a
int l i t i l t  ‘ t h i n s ’’, ’ I s~ ch ange t in ’  si ~ & ‘ s_ lg I ng frequent ’  i s ’s i ’u ’oun
Isir n ul i mi I I ci ~‘t ’r I Is ’.

~. • I t i s ’ k : t c ,” i i V i I I , ’  Ph nI i’ ict . No s_ ’uuup iricusl rnt ’ t h us’,i:: I~t ’qu tut I s s i l : t

s i ’  I ’s ’ i ’ l l l t u  i t t : ’ )  a i’ s’ u:n’sl t o  pu ’ c ’d I s ’ 1. t r i l L !  n t - o i r m t n r s ’c’  sir edgi  n i g .
Al 1 1 1 1 1 ( 1  i i t - e r i m s i i o t ,’ shi’ edg i rig i t :  pn’ogi’ut.rtirnt’d , bmt : :o s l  on ‘u r m t l v  :‘. —

I ui 1 ’ I ’ n ’ s ’ , l e s ’t nsa i nrt- t’n imsn s’t’ lii: : tcin’~’ I uic,ludi ug, ::Ui’vt’_v Is ’
I t t  t ’u ’ n t i n i t ’ a n ’ , ’ t i t ;  w i t  Ii 1 i1 1 ’, h ::h o t t l  lug r’~i ts ’:: . i i Vs ’i ’ s h t ’ l ’ t  i i

I 1l~~ I :t ~‘t ’ i ’ t ’
~~i ’rnt ’ si in hi gh :th, ’ri I I rig I i i ’ s’S:: t o  i’ t ’ s t t i s ’ t ’  t lit ’

T h u  i n t  t ’hil t nut ’t’ I ’ b ’ c ’~ I i a ’ u h s ’\ ’

0
I I

~ 
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1’ . Los Angeles l) i st r ic t . .  l’ a~ t dredging experience i t :  the
criterion-i used to determine if advance maintenance
dredging wor.U d Us ’ usel’ul iii reducing tire mobi l i za t ion
cost by extending, the time period between maintenance
dredging operat ions .

~~,. Mobile I)istrict. It is tire policy , if sufl’icient funds
isro avai lable, to provide  C f t  of’ advance mainten ance
dredging, or; all maintenance dredging project:: .

i i .  New Orleans D i s t r i c t .  Experience gained from previous
dredging projects  is needed to determine whether advance
rnai nterrance woul d he advantageous . l~econnai s sauce sur-
veys are also used to provide info rm a t ion  on tire : :huouCh i ng
rates of various waterways. I3ofore—dredgir ig and a f t e r —
dm ’ed gin g  surveys are made for purposes of j i r tynieuit .  but
art ’ uiol  used to deterrn i no nhoal i rig rate:: .

i .  New York D i s t r i c t .  Acs’ol o ;’utted shoaling rates are used
:15 the criteria for deteruniniirrg wh i ch projt’i’t.s u’esluire
advance maintenance.

J,. Norfolk I)intr’iot;. ‘I’hue criteria used to determine when
rsdvani ce ma i urt-enanos’ will be per 1’ormed and the runount , t -o
b’s dredged i involve :t hiiiut l i rig m ’mt t t ’:: , th’odging i’r’cqucnc It’::,
economics , dl  :‘ I o:ta I u t i • s ’t t  cup ac it , i o n , and logistic:: . As
us mutt or c-I’ rout. i ris’ , I t’t cii’ advance m ainten ance dredgi rig,
is gerls’l’a i l _ v appl i ed t-o all jobs , unless t ir e above pa r mwh—
eters i l l s ’ tu t ’ othi erw i :t s ’. ~hl s)uil lng  rate: :  ai’s’ dt’terrnincd
by avertigi ng ch an nel dep t h s  over np oc i f !  ed c i ru t nr n ie i  areas
Tire ::pec I fled uiu ’ t’tt:: r s m ’ t ’ generally .1 os_ ’u t ’t, ions  ci i’ kn owui or
suspected rap ist  shoal i nrg . ‘lire uvs ’r isgo depth s uu’ s’ t -hneu
plotted ag,ai nat  t ime . ‘I’hw conru rected p lo t ted  po I hit,:: y i old
a r a t e — o f — f i l l  curve win ch is usod to determine  h o w
ei ’ l ’ec t ively ove;’dredg i rig, w i l l  proJ 0mg the dredgi rig l’r e—
queucy an -nd wi n s ’h areas should i’s ’ overdrcdged t o  mi ::::u us ’
a uni form frequency oven’ :n’vs ’n’msi nh iouil n . ‘ l i t  I , i i i  tur in
provi slot ; ccorrouur I cal dredging quantities since t h i s ’  i ’ s’:: t.
per cubic yard in  generally Ion: : for greater qumuit . it I s::
of material . 1 ) 1 s~ss_cnal area s_’utputc It i s ’:: generally rt ’st r i o t -
ovcrdn’edg i ri g, to t h e  ins _ i:: I c r i t i c a l  ch annel sos’ t i our:: ~u isi
must lit’ cons i dcrs’d. l~s’gurdi m g logistics , often -i  rornot e
drodgi  rig, sit s ’s are exposed and , consequent ly , :11’ , ’ hrntzan ’d—
ciut: to pi pt’1 inc II nt ’stgt’s . ‘11; i s  .1 k: part i uu,1 s_ sri_ v s_’ n t .  1 s_ ’t i  1 

‘ 
-

dur ing  t h e  wi unte ;’ . I ni nuch n cr i n o n , itdvn.nict. ’ niut i n  t - s ’ io tns ’t ’
I:; ccii:: I sis ’n ’ s ’d (-ci  reduce mob i i i  zat I our osin t :: by ext-eu ill rug
the sit’odg I ng fn’ t ’q u o n i s_ ’y at t h r o n e  site:: . Tb ii :  b e ne fi t
i n  i i i  add i t !  on to  rosiuc I urg s’xpo:;uro cii’ l iii ’ s_ iro s igs ’ plant
The poi tnt. I o recogni t~s’ i n  t irat advance mainitenan s’s’ min is I
he evaluntt ,od cii ; I to ,  men t n  Con’ each sped V i e  1 oP

Ic . I’m ii adcl,phii a 1)1 strict. Advance miti nit ,cniance i s  gt ’u io i ’t i I l  i ~
‘

h’s’i~ l’orrnctl on proj oct,s where i t  i s  ant i  ci p~~ts’si t I r t i t -

0
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shoaling may occur between dredging jobs to such an extent
that the channel will be of insufficient depth for normal
usage.

1. Portland District. Criteria used to determine advance
maintenance dredging depths are based on hydrographic
surveys. Quantities derived from hydrographic surveys
recorded at various +imes of the year are used to
establish least—squares—fit curves for in-fill and
shoal values. These curves are then utilized to estab-
lish beneficial advance maintenance depths. Quantities
versus controlling depths are also applied to establish
an advance maintenance depth. Studies have been ac-
complished at specific locations, particularly on the
Columbia and Lover Willauniette River Project, to evalu-
ate additional advance maintenance dredging benefits.

rn. San Francisco District. Criteria or equations relating
to advance maintenance have not been developed.

n. Savannah District. Historically, advance maintenance
dredging has been performed in portions of dredging
projects subject to rapid shoaling.

o. Seattle District. Current criterion is to use advance
maintenance dredging in locations where rapid shoaling
would reduce depths available to navigation in a very
short time. This concept is utilized on the Swinomish
Channel, in which sand wave peaks would project into
the project depth shortly after dredging if advance
maintenance were not utilized. On the other projects
in the district, the criterion used is that advance
dredging reduces the frequency of required dredging and,
therefore, mobilization costs. Basically, the district
evaluates the cost of the increased advance quantity
dredged (corrected to annual cost) versus reduced m o—
bilization costs realized by less frequent dredging.

~~,. Wilmington District. Other than rapid shoaling, there H
are no criteria such as equations or formulas that are
used for the purpose of determining if advance maintenance
is advantageous.

New England Division. The criterion for determining if
advance maintenance dredging would be advantageous to a
project is based on the history, past dredging experi-
ence, and periodic surveys of the project. Those pro—
je~ts that are characteristically fast shoaling are the
ones that advance maintenance dredging would benefit.
The division does not use any equations or formulas for
predicting shoaling rates as a function of depth.

r. Pacific Ocean Division. This division has no criteria
for advance maintenance . 

- - -. - 
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It’. As earn be ::t’efl from the above results , the mul t i  cr1 t e n l s ’i i

used for advance maintenance is pus : : t. shoal lug iii story . ‘lu cr e  are r i o

general relations, empirical or otherwise, Cc;’ use 1 a I’l’esI let l ung tine

s’I’I’cctiveness of advance maintenance for a particular project .  h owever ,

t i n ’ s  degree of sophn ist i ca t ionn  j un  analyzing past ah oa l iun g data i’or’ t i p —

plic .’nt ion in predict h u g  advance miraintenance shoaling nnpj ’eur: :  t. o vru ’y

widely among d i s t r i c t s .  rNo s_l i : :t r i ctn , Norfolk  and Mobile , have a

policy of including advance mainten an ce of 1 and C f’t , respect ively ,

cii all rural utenance drodgi  ru g proj octs , unless uddl t ionnal  i’~u’:u~’s t o u ’ ::

dictate otherwise. Tire Alaska !j st-ri ot , San Francisco Distri s’t , ansi

I ’aci Lie  Os_’catn Division ; have no s,’stab l I :;h ;t’d cn ’it e ; ’iu t  t’or usdvau ;ce m s_ t i n ; —

tenance dredging .

~‘req~iently surveyed proj ect s

11. Frequently surveyed projects (weekly to s c n r i a r r r r u u l l y )  j u n

t his ’ coastal d in t  r iot s  ai’ ’ ::Ummnlntri :~ t ‘ s_ I by it ; :: I i’i ct o il ’ let ’ r o n p c m n n e  t i n

i s ~ 1, tcw : :

:s. Alaska I)lstr’i ’t . Arrciuon’ :sge  flurbor, D l i i i  nghnn ,uu u h l t i r b or ,
hloms ’u ’ htus ;’l ’or , N i t n i l c h n i k  h arbor , amid N omn o II:irl’or t i i ’ t ’

thorough ly surveyed us mmii un i m u n u  of twice ‘stst’hi Ic’s— Cis’s ’
e:i::oui. (‘omiip lete ::siuird I nug:: huusve boon taken uuuciu rt h rI _v t i t

Di 111 nghanui slur jug thit’ I ~) ‘ ( t ’  ::s’u n: ; s , iu

U. Hal Li unuor’e’ l’ i:: tm ’ I c i t  . Pu ’s t - s ’ t l i t ’ t t us _ ’kil 0; ’ 01~ rt ’qU I i’ s’ ,!

surVt ’ys , us l m n ’ i ’ ,~~ s~t :t l? ’ u ’  : :Ui ’V , ’,\ ’O ul  t i n  t’i’oqut ’u i t  I_ v t i : ;

::eirniauinuutl ,ly . . 
-

C. Chiarlestour 1)1 ::tnict.. ~
‘-, ‘v ,’m ’ :tl i;t ’tsv_ v ::h i si: ih ;ui; ’ t i n’’s:u :; i i i

Cirarlestein liii rhor ti u’ s_ ’ ::ir! ’ V t ’\’ ‘sit :: or;; I nsiiunual ly  . A I I  s _ I  l i t ’ u’

:1 1’t ’ti , - ;  t t i ~s~ n Ur V s ’y s’s_ I usu ni un 11 _ v  on’  i t ’:::: t ’rt ’sluoni t .1_ v .

d. Gal vs”itoui i~ I ::t F I s ’  t . Nt’ i’rci,l ‘so U: nsh ’t ’ u rve y  i’d moot’

f rcquont  ly t h a u n  a i r n i ums  l i _ v .

e . .Jaclcson-iv i l l  e 1)1:; t m ~ let . ‘l’w t ’  h vs ’ pi ’ s” , b t ’ s_ ’ I :: tti’ t ’ slt ’t : I gir t ’s_ I I
he surveys’s! Lw j s _’’ yearly : Ft ’rurs _ in d i  ur n hi ;in’lu or , , i : i s ’k:: s _ ’ r i —
v flit ’ lharbcin’ , St.. Auigmr: t I line Il :nr b cim’ , i ’oi;ee Do 1 t’on l i i i  t ’t

Canaveral h i t s  r ho  u’ , Ft. . 1’ I ‘sri’s’ hlt u rbcir , I un l iii B ou n d ; liii n’bon’
Port l ’vs ’m ’g i us d ’s :t h arbor , Mi run i Iharbor , Ch um’ ]  s’t t ‘s ihui r b on’
rj

~tLfl; h;a ihn sr b or , amid St . T u e  Is ’ I a l et.

1’. Los Angel s’s Di sl.i’l et. . No proj ec ts  t i n t ’  su;’ V ’s_ v os_I iflC’i’o
Lrequcn I. ly thran annually.

~~,. Mob lie Di strIct • No proj s ’ s_ ’ t :‘. mi r e  survey esi umiors’ 1’ns’—
quei;tly than annually .
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h. New Orleans Dis t r ic t .  ~~enty—four mnnaintenance d r e d g i n g
projects are surveyed semiannually : Bayou Lacombe;
Bayou Bonfouca; Chefuncte River and Rogue F’alia ;
Tangipahoa River;  Burataria Hay Waterway (Bar ( ‘humnne i
and inside Ch ann e l ) ;  Bayou 1)upre ; Bayou Lafourcine and
Lafourche J ump Wa terway ; Bayou l u  1,outre ; Waterw ay
from Gulf ir itracoastal Waterway (GIWW ) to Bayou Dulac ;
Mermenrtau River ; Bayou Segnette; Bayou Teche; Vermilion
River;  Calcasieu River and l’ass Bar Channel , I’ass , and
I”ts~’ Channel to Cameron ; Freshwater Bayou Bar Channel ;
~1 IWW (Main  Stem);  GIWW , Morgan City—Port Allen , Alter-
nate Route; GIWW (Franklin; Canal); Hounna Navigation
Canal; Little Caillou Bayou; Mississippi River—Baton
Rouge to Gulf of Mexico (South Pass); Petit Anse, Tigre,
and Carlin Bayous; Atchafalaya Basin (Six Mile Lake);
and Atchafalaya Basin (Berwick h arbor). One project,
the Mississ ippi  River— Gul f Outlet (Breton Sound , Bar
Cinannel , and Land C u t ) ,  is surveyed monthly . Eight
projects are surveyed weekly: GIWW (Lock Forebays in
vicinity of New Orleans Harbor), Mississipp i River—
Baton Rouge t.o Gu l l ’ of Mexico (Deep Water Chianne l ) ,
Mississippi River—Baton Rouge to Gulf of Mexico (New
Orleans h a rbor),  Miss i s s ippi River—Baton Rouge to Gul f
s~ C Mexico (Southwest Pass and Southwest Pass Bar and
Jetty Channel ), Atchafalaya Basin (Three Rivers ),
Baton Rouge h arbor ( Dev i l ’ s Swamp) ,  Mississ ippi River
Chaxur re l (Rivers  C r oss in g) ,  and Old River (Old River
Lock Forebmy and Tailbay).

1. New York District. Four projects are surveyed semi-
annually : East Rockaway inlet , Fire Island Inlet, Jones
i n let , and hiudsoin River Channel (Weehawken—Edgewater).

j, . N or l ’olk D ist r i c t .  No projects are surveyed more
t’res~uently than annually .

k. Philadelphia District. Various ranges of the Delaware
River , Philadelphia to the sea, navigation project are
surveyed on a frequent (at least semiannually) basis.
These ranges include Marcus Hook, Deepwater, and New
Castle Ranges, each of which is dredged approximately
three times annually. Other projects surveyed at least
semiannually are Wilmington; Harbor and Schuylkili River.

1. Portland District. Ten projects are surveyed cmi  an ap-
proximate 3— to 6—week basis, except during inclement
weather periods at the coastal entrance; Chetco River ,
Oregon ; Columbia and Lower Willanniette Rivers, Oregon;
Columbia River , Vancouver, Washington—The Dalles, Oregon ;
Coos Bay, Oregon , entrance and inner channel; Coqullie
River , Oregon ; Rogue River , Oregon; Siuslaw River,
Oregon ; Tillanirook Bay , Oregon ; IJmpqua River , Oregon ;
and Yaqu inna ilay and Harbor , Oregon .

I
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inn . San; Francisco Di st r i c t .  The entrance chnan ini e l t .o S u s r u t  i t

Cruz Harbor is present ly boing surveyed nno n thn ly in  con-
j unction wi th  WES t es t ing of sand bypassing equip suent at
th is  location . Marc island Strai t  is  surveyed at least
semiannually in; conjunction with seuuniau ;nual dredging 01’

th n i s  waterway .

n. Savannah; Dis t r ic t .  Savannn;ah Harbor am id Fi ts  t Riv er  i a
Brun swick Harbor are surveyed frequently, and probably
sufficient data are on record that could be used t o
establish shoaling rates,

o. Seattle District. No projects are surveyed rns _ ’m ’ t ’ l’n ’ t ’—
quent ly than annually .

~ . Wilmington Distr ict .  Records are available err W i l m i n r g t s ’ n r
Harbor at about 6—month intervals.

j . Ne w England Division. No projects uu’s’ surveyed
frequently .

r. P ac i f ic  Ocean Division ; .  No pr cj t ’cts are surveyed r n on ’ ’
frequently than on an annual has i s •

inland Dist r ic ts

Aslvisnce maintenance project-s

18. Tire advance nuiuin t t ’n ance projects and them ’ tii men ;sionrs t ’or ’ I -

each 01’ t he inland d ist r ict s  are present ed in Table ii . The total

number ot’ advance maintenance projects within the inlan d d is t r ic ts
i s  ,‘Ir . Tire depths of advance mainn tena in ot ’ involved are I , ‘ , and 3 t’t .

A s _ t v : t uu ce  mairrtenance c r i t e r ia

19. The criteria used for determ inin ig the appl icabi l i ty  of

advance maintenance dredging by the finlan d d is t r ic ts  are p ;’esenited by

dis t r ic t  of f ice  response as follows :

a. Buffalo Dist r ic t .  The advance maintenance cired ginng pro-
cedure i n. based on long—term experience and ;‘epresemrts
a balance of that experience , available f un ds , avai lable
dredge capacity , river t r a f f i c  capacity , confined dis-
posal site capacity , barge unloading capacity , seasonal
n’iver stages , and navigational needs . The Unaj or ity ci’
shoaling is a function; of frequency , durati onn , and s t in g s ’
reached of r lverflows . There is no known p r e d i c t i ve
me chn amnis m that can cope w i t m r  these com idi t i o m ms other than
relying our experience and real—time innanagement t o  meet
inmrediate needs.

I
1 t~
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ii . ~~~~~~~ i ’i st .ris _ ’t . h l t S t s _ ’I’I,’mrl i _v severs’ : :h1s _ ’11 1 l u n g  F u n k ’ s ::

s_ ’:nu,n: I i t ? ’ ~ :0n’ s’— !‘rs ’s _ i ; n t ’nt  — I l u s n i — a n u n u n s i  s_ lFt ’s_I g i rig i s  I irs’ cr1 —
t O  I o u r I ’s _ s _ u ’ mss _ tvmuis _’o inst I u ito nuu rs ’s’ st redgi rig.

~ t n o t  I Pi :~ I r l o t  . l 1 m i n I s ’r u u s _ ’ m ’ m m n  I w u n t  em’ I s’vei ci n’cuuuu st u l rns ’s’s
oU I l i t  i i ’ t ’ ms t i t i k , -: : , 1 l i t ’ . ‘— i ’ t mu I s _~wmn l ’ It ’ ovei’ds’p t ui ( I o n ’
s_ In ’ s ’si~~in t g  i n imts _ ’s’ux’ m s s _ ’ I t ’:; ) I : : dm’ estgo d m i n i s _ I  I : ;  r r s ’s’ s _ h ’ s _ t , c ’ : : l t ’_

s_ ’ i m t h l v  t n t  I hue  im ; i~ ’t :: t o  }‘n’ o j n ’ s_ ’t s w b i c n s ’ t h i t ’ mns _ i j~ ’ i n n i n r g  I n k s ’
h ’ s_ it  t s _~nt i s  ;- r ’ i n u ; m i n ’ t  i v  ; ; mt mr s _ t . l~h t t ’ r t  t i r e  l ak e  st  m u g ’ s  I::  i i i g h n ,
u r s _ ’t m s l  1 I, t i l l s _ I  i n n  ::oumt e Ous : : t ’’,: ui s _ ’n u t ’ ) ol ’ t h e  a I is _ i w u n i ’  1~ ’ s _ ’ v t ’r ’ —
s_ lt ’l s_ I ii I:t s_ Im’ t ’dgt ’s_ l. A nu nru msi :;ht , ’ms 1 jag n’ tr t t ’s :rn’’s s_ let enmmt i n rs ’d
t’i’onu :: s_ s _ Ui i s _ l I lt’ ’ O , ’ L! ls _ f  u t ; m n i  s’;’i mn l removes _ I . t\ s_ ’ m i t  I t - ; i ; t ’ t  h u t : :  t o n ’ ; ;

ruins_ It’ t o  i’ s_ ’ I t n t ’ s  sh ou t  1 i ;;~~‘ to I i rut s ’ s _ I ’ \‘‘stu !’ w th u t h i s ’ 0 X s _ ’ s_ ’ I ’ —

I lo u t or’ lou t wtt t en’  l l t n u ’ l ’ s_ ’i ’ w h u e r s ’ I i t t ’ 11 . 5, ;\m ’; : :\ i ’s_ ’mns t  ul 1 -ut—
g i r n s ’t ’r i n r 1.-~ H c ’ ::t ’mi i ’ s_ ’ t i  Ct ’ n r t  en’ b i m n s  ::t ~r , I j t ~s _ l ::lts _ ’tuil lung ext t ’i i —

I v o i v  . Cn ’i’t t n i n i  :1 s_ n ’ ;;;  s_~s_ s _ m m s _ t  i t  j s _~ i t : : out  1s _ unk ~’ ~ i c h i l g u o r  t r u s t
h ;sks ’ 5t n 1~s’t’ ‘t s _ ’t’ e ar n  s ’ u r t i : ; t ’ s_ ’ s_ ’ l r : t  I s _ i s’ r u s t ’ Is ’ sit s _ i n tl I tug inn out ’ m ’uu 1 1
ci’ s p m ’ i n i g  u t  s _ ’ u ’ m , t ’,’ ; I ’ t ’s_ ’ i m s i  I _v i n n  l o w — w ;n t s ’n ’  ~‘e i ’ i s _~s_ Io . s_ na ’
I i t ’s ;:s ’ :mt on’nus : ; j s _ ’ I  i t t  ;sJ. I u r V t ’ m ’ msgt ’ : t  n u n s _ I  pr s’s t i ct  l s ’n t :;  .

s_ I .  I”ort- Ws _ ’rt I t  I u i : ;I m ’ i s _ ’ t .  l ’Itt ’ s _ t i : ; t m ’ i s _ t  hunts r io s_ ’;’ i t e n t s 1’or
t ss _ I\’ t i l t s _ ’t ’ rums l i n t  s’ n ULmns _ ’s ’ s_ t i ’ s ’ s_ l ;~ i t t ; ’ .

o. l I t n n ; t i i r ~~~onn I ‘ :: t u ’  I c i  . l I r e  s _ t i  :t t  r i o t  h;iz : no o m i t  ‘sr i  mu 1’ol’
t r s _ I V : u r t s _ ’n ’ mitts i n .  - ‘ s u i m u t i s _’ t ’ s _ I i ’ s ’ s_ t g l u t ; ’. .

r . kunmisuns  Ci  % ‘ s_’ l i i st  n ’ i  s_ ’ i .  ‘I’D’s s_I l :: t r’ i~’ I Inns ir e s’F i t  ‘s I I  t i  u ’~’m ’
nis _ I Vr snn c s’ run i n u t  n ’ nu t m uon ’ s _ I  ;~o I- ~ I m ug .

I I  t t  Is ’ Fs_ m s_ ’k P1s t-ri ct. I t buti: : Des’n n det-t ’rmu in ;t ’s_t t hmtt
m s s _ tV u n.nics ’ u i t m s i n n l - s ’u ;uuncs ’ of ’ ~ t’t o n ’ i t ’ :: :: l :~ t n s _ I V t u t t t  : i ; ’ t ’ s_ ’ t iS

i’ n ’ s_ ’; IU : s_ ’ i t  t i  i u m u l u t m r t _ s ’:: n’ t ’s_ t r ’ eslgII;g 01’ : ; l t s _ ’t r  i t t  I l i m i t  t u F t ’

o;suts~ d by r u n n r~’i’ u’ i s t ’ :;  ai rs_ I sint t ’t I u t ;’ s’i, in ’u ’ t ’ i i t :: . Lu i : ; ts _ ’I

l -n’ t s s _ ’t I s_~t iI~ t o  t o  u ’ , ; ’  !‘s_ ’ i ’ I t ;  s _ f  t ’n ’ L ’ n ’u’ :us _ lvmnuu s _’s_ ’ m utu t h u t  t’inminis _ ’t’ s _ P t ’ s _ I ; —
l ; t s _ ’~ t ’t ’s_ ’ t n n i s t ’ I La ’  w t n t  t ’ ; ’w t r v s_ ’ m t u ’r I t ’S mu h o m u \ ’ ~’ : ttm us _ t : , ‘ s _ t ; m : ; n ’ m n t
Ls _ ’:s l slttu ’ i u t ’  l u i~~it m i  v ’n ’  :;t m t ; ’c ’:: . l~1 in ’ r’ t ’ I I u t ’n’’s I :  : ; i u s _ ’:r I
I t ’ ; u s _ I s _ ’ m u s _ ’_v , t i n  i :: :ue si I rmus ’mn I I s_ ’as_I I : t more t i n u t u  t ’ t t s _ ’tl; ’ i l  1 0 ~

‘ I i I
t r ay  u’ t ’muss _ i r rmtl , it ’ s_ ’h :ruiat ’ I dept it  t h r u s t -  m isty I ’ t ’ s _ l u ~t~s _ 1s _~t s _ I n ’em ’

m ust In tl t ’ nt tr mt s _ ’t ’ mUlt I t 0 t ’’s— n ’s_ ’i ’ i t t  ( h i ’ sh i ou t i  s _ I n n ’ I nt ~- I h u t ’ ; -

0!  a n ’ s_ iu t  h i t ’ t ’ j  l”sn’ I i  : s ’ .

tn. is n u I , ;v I I t o  ‘1 - t m l  s_~ t . g s_ ’ s_ ’ : r ;i: : s ’ s_ ’t ’ tD~ nunuium il c _ v t ’ I~ ’ e l ’ t u i ; ’ l t —
w a t  i - i ’  :~t : t u ’ t ’ t ;  d r u m ’  i m t o  I b i t ’ w I n t l  s’1’/ : :~ ’ r i I i g  mliii! lew—wutI t ’i ’

I a 0 t ’ . ; i i i  : - t i m a t ’ r ’/  t ’a i  1 , mtn ns _ t t ins ’ tn mr p r es t  I s_ ’ t ; s t ’  i i  i t _ v  s ’I ’ h i  glu—
w :i  I t n ’  ut t o - , - . s _ h t i i ~t t t  I s_ ’ i i  n u n s _ I  shn eus l  I mi g c o m t s _ I  It I o u t : :  / s _ I s t r m n  I I our ,

t int ’ i i  I n i  cI  I n t ’ l I t utu 1 :i s _ il ’ tnn is _’t ’ Jrt’s_Ig ‘na g t’oys_ ins _ I (Ii’s ; ; s _ ’t ’ s _ t : :

, ‘l ’ t i ns ’ s’;irs’ t ’ n r t  :~n ’ : s : ; s _ t r t  W s _ ’U is _ I l’s’ s_ ’ I’ ds_ ’;ul ’t  i’tnl  ~‘ mt lu’s. A l 1
iu ’ , - s_ is _ - t  mu g l - u ’ s_ ’,)t ’s_ ’t i n n this ’ s _ t i ::t r i o t  i ; t v s _ ’lv e  on ; lv s_ ’vt ’ m’ s _ ls ’l ’~ in

, t i ’ n ’ s _ i t ’. i n t u ’ m u : : rit e n ’:;s.’rn ’_ v to : u ’ s_’ s_ ’ i  s_ I i’ s’} t ’ t t t  s _ t r ’ s_ ’s _ I g i n n g  h u n t  t i ’  I i i
I h Is’ :S U t ; t ’  s_ - t i  :011.

Mt ’mph ; is Di:: IF I c t. ‘( ‘in ’s s _ t i  In ’ let b u t t s  l i i ’ et ’i  t t ’r i t u  i o n  t o t —

VIUi ’s t ’  nun l int O t U t l i s _ ’ t ’ s _ li ’ t ’s_ I t~ I in 1 ’

I
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J•. Nashville District. The district has rio criteria 1’or
advance mutaintenance dredging .

k. Omaha District. Tire district has no c r i t e r i a  I’or advance
maintenance dredging.

1. I’ ittsbun’gh District. Tine district has no established
cr i te r ia  for advance maintenance dredging.

in. Rock Islan d Dis t r ic t .  The distri ct has ito c r i t e r i a  for’
advance maintenance dredging.

n. Sacramento Dis t r ict .  When a persistent shoaling pattern
develops that may cause vessel groundings and may require
more—than—annual dredging , advance maintenance depths 01’
f rom .,‘ ft to I-u f t  would be included to solve the problem.
No special equations o;’ formulas have been developed for
predict ing shoaling rates.

0. St. Louis Dis t r ic t .  No empirical methods are used for
predicting shnoaling areas or’ rates. Historical records
or shoaling areas are evaluated for determining the up—
plicability of advance maintenance dredging.

~~,. St. Paul Distr ict .  The d i s t r ic t  is currently conduct ing
research of increnrental overdepth dredging or; the M i s s i s -
s ippi  River  9—Foot Channel Project through the applicat i on
of f ield pilot stu di es , physical nnodeling , and theoretical
evaluat ion u t i l i z ing  one— and two—dimensional  nnat Incmat ical
modeling . This research e f for t  is being accomplished in
conjunction w i t h  the Great River Environm ental Action
Team (GREAT ) w in ic l i  is a jo in t  Federal—St-ate cooperat ive
e f fo r t  under the Upper Mississippi River Basin Contntission;,
funded by the Cor’ps of Engineers . This research is being
conducted to determine correlations between dredging
depth , dredg i ng width;, channel longevity , dredging quan~ 1-
t i es , chann el alignment , and main stem and tributary di: :—
charge . The purpose of this  effort  is to minimize  th e
mu verage annual s_ !m ’ t ’dgi ng requirement volume t o  i’educe the
onv i r ’ouunental impact of material placement .

Hist orically ,  t ime Upper Mi ss i ss ipp i Rive r ~)—Foot Cin ann tei
Project bras been dredged to a standard total depth , in—
eluding overdepth , of 13 ft. Experience has proven mu

channel wi th  a minimum depth of 10 ft has closed wit i ;in
day:: during stable flow conditions when utilized by
motor vessel:: and tows drawing 9 ft or less. r p 1r en .et ~s_,~1~’s ,

ann 11—ft channel is considered essential to retain us

stable condition and the additional S t’t of depth was
considered as advance maintenance dredging amid to l era muc e
for dredging equipment . The St. Croix River has been
maintained with  the same standards as the Mississ ippi .
The Mi nnesota River ~)—Foot Channel Project is dredged t o

a total depth of 11 f t .  ‘rids depth is limited by the
ls , 0— ft channel width  and adj acent hanik s tab i l i ty .

Ii
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Tine I iicretn n eii t - it]. s_ ’v t’  t ’ s_ t t ’j’ Ii: p ii ot p rs_ ’g t’ n u m t hnas t ’t ’t ’ ru 1. 1 e
t’~ t~~d durin ;g i’-~ ’’’— Pi ’( (  u rns _ i w I 1 1 Pt ’ c o u n t  iuuued lu n i s _ i~’S

‘Vi ne s_ I I :: I t ’  I t ’ut  I s_ s _ t i  o f ’ s_tu ’t’dg l un g dept his on : t bit’ t.i1 s :: i t : :; i ‘n ’ ’n ’  i
R I  Vt ’ ! ’  wa: a:: 1’s_ n 1 i s _~w s :

Number ,‘~t’ Proj ects at U’t ’l’t It: ;  01 ’
P u n t ’ s  1 3 ft 15 ft 11 t’t

1’) 10 I ’

i O i’ t ’  
‘
~

0

U i:5 ’ it s ’ ::s ’i t ’ s_ ’ t i out c n it s ’t ’ Its I nrc 1 us_It’ 1o~ mut . I out s_ ’u ’ t P t ’ : 1  te ,
I \ !‘ t ’ 0 t~ t ’ t ’ ; t s _ ’ t t  , Is _~s_~t t  I i s _ a t  o f ’ the cut wi t in Os-’:; pet ’ t t o  t i n t ’
it t n t  W i t  :: ( mi t ’  i 1 1 1-)’ of ’ ~ n’ s’V I ous s _ t t ’ t ’ dgt’d s_’ sit siur in ug io~

I ow , :sn:d dresig I ug t’reqtne nicy at - t i n t ’ :t i t  s’ . ‘l’lres e s_ ’ n’1 t s’ i’ Itttst ’ t sununinari :5 ’ s_i us ; :  foll ow ::

(1 l es_ ’ttt ion ; of u t  It~ j us t nt ’ s_ ’vs ’ a ho ck  a n t s _ I  s_ taunt ox ’
- ‘ k:~’ u ’ Dv s_ Irnnui Ic :: t l ’ t i s _ ’ t U t’ s’:: I, ;tucI -n m u t t  l’r’i s_Ige;; ‘I , s_ i t ’  I i i  this ’
v i s _ ’ i n :  i t _ v  s_~~t~ mi f a ’ m i vy  :: es_ t l lmt enn  I — carry i ng tribut-tsry :t i n c t t  m u m :

he 5k: 1 I ’I ’ s ’w a h~ I ver , I:: s_’ort:: i s_ Is n’t’s_i mu us’gat ive !‘t t s _ ’ t 01’ l i i

t i t s - ’ munnsi y :t it t .

k ’ ’) ‘lir e st r m u i g l r t . , d iv i d e s _ I  t ’e t s s _ ’ l t  j~; colt: ; is _ I5 ’n ’~’d t h e
I O t I S  I s_It ’s i raI-’ie is _ ion t toni I’s_ ’ t’  ti u ’ t ’s_ lus _ ’t’s_ I—s _ le i’ t it  i s ’:::: th an ;

ft  s _ tn ’ s ’ s_ igs ’d cut and usa u~id lv i  de s_ I  bend the I t t ’ S

s_ h ’ :: I rust’ is ’.

1 -s _ ’ s_ ’ at  I t ’ll O t ’ I i t s ’ s_ i nt ’dgt ’s_I s_ ’ at iii all gt: tma’r t  t wit it
uuuns _ I s ’nn I I t ’ t i n t s  1 W’ t ’~~ IS s_ ’ s_ ’ lt :t  I s_ i s ’ i’s’s_ I a l~s_~:t -i t  ‘I \‘s’ facto ;’ , w i t  ‘s l’s
I ocut t iou cnn on’ n n ’ s n t r  a pol at 1-nur where t it s ’t’ t ’ I:: a i• t ’m t s _ t i  i_ v
avis 11 m i l l ’ s  ;t s _ iUt ’ s_ ’s’ 01’ : t e s_ t in n s ’ni t s  t o r’ e I ’ II  I t i r e  s_ ’ut W5 :: s_ ’s_ ’ i t—

js_ts’~ s’d a n ts ’gns t ~ v ’s x~m ts _~t o n ~.

i’ u’ t ’s_ tgs ’s_ t cut:; unay be s’i ’OLI ’sd en may is ’s f i l l ls~s_ t
at is_ ’w t ’.l ew . A x’!ll tag s_ i t ’ t hi s’ s_ Ins ’s_igs’d cut at - low t ’ I ow
It t s_ ’ t s i t t t  Is_ It’ resI t i t s~ 15051 O nu s_ I s’s I rm;t ’ i s ’ (‘nO I on ’ . Si’ ‘si’ds’ 

~
‘ (ix

s _ f  r ’slg tug i s gs ’n t s ’ n ’m s I iy ;‘e¼lU l r s~s_i m i t  l i t I t :  it  s ’ . - 
-

‘- ‘I A 1 mtu ’ gs ’ d-res_Ig lung t ’t ’s’s_ l us ’n ;s _ ’y t n t  a s l I t ’ t i ns _ l i oust s~s_I
( l i mi t  t i t t ’ s_ Ii ’ s’s_ Igs ’d cut  tunas_It’ i t t  tbn Is si l t ’ i~ tills ’s_I t ip

ens il_ v mit nut s ’s_ I I, its: mind I; I ghx ii ow:: • S l i n t ’ s ’ t h e r e  1 s it ‘n 5o: t~~
mu I ( ‘Ill t ,v of ’ l u st t ’ t ’ 1 s_’ods occur ;’i tng In t h e  t’ai ~i or ems; ’ 1_v
w lint t ’i’ , t ins ’  t ’ Iii I nng s_ ’t ’ the dn’t’s_Ig’sd out  coul d s_ ’ n’ t ’ust s’ t t u tv  I —
om u t I or; I’ u~s_ st ~ i t ’ura: t ’o t’ t he  t ’ s’:: t c-nt’ the rt ’r~ cid of l int ’ t ow — t ’ 1~

c ’ui:to u 1. I I ~t m ’I :: k I it 1 ght’r i t t  s it ‘stt  hay 111? ’. i t s  n ’ u ’ s’ F
s_ I res _ Ig l u n g  freq ut ’mt s_ ’ i t ’:: •

I’t s n ’ j n ; s _ ’ t i t t ’ I - O 1’~ 5 , 1, ‘u ’ , ans_t 1~
) ,’’’ t e s t  pt ’n’ i os_ is , t P t ’ St

i’ mnni Pit ; t n ’  I s_ ’t s_tredged ~S .‘S;’ cii y s_ i , (~is ’ ’ , cii y s_ I , ntis_I
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low dredging requirements primarily due to low—flow con—
di t ions . The average annual dredging during the  I~ (~-
1977 period was l. lu mil l ion Cu yd.  The reduced depth
resulted in a 28.2 , 27.9, and 35. 0 percent dredging
quanti ty reduction , in 1975, 1976 , and 1Q71, respectively,
for the sites dredged. As normal spring runof f  has not
been encountered during the last two years , t ir e program
conclusions have not been finali Led. With a couple of ex-
ceptions where the initial trend indicates an increase in
frequency of dredging, the program has proven successful
under low—flow condi t ions .  All sites are being moni to red .

The field results have been documented several times
a year in lower pool #1-u , Cairo mile 753~76h~. Other
sites are documented two to three times a year if the
channel condition is marginal . Color ado State U n i v er s i t y
ha~ run a one—dimensional model study of th i s  reach. They
tilso have been contracted to develop a two—dimensional
model and apply it to t h i s  reach . The t ’ield documenta-
tion has been and is being utilized to calibrate the
mathematical models. A physical model is being con—
structed for tes t ing at the Univers i ty  of M i n n e s o ta  t o
study the N i s s i ss i pp l— Ch i ppewa lUvers confluence , sedi-
ment transport charactem’istics , existing wing danin system ,
and varying parameters of channel maintenance.  This
research is also evaluating the benef i ts  of a t r ibutary
sediment supply reduction and ef fec t  of dredged mat e ria l
placement on flood st sgcs. These contract e f f o rt s mxi’ s’

scheduled for comp letion , w i th  final reports , by 1 ~3uly
1919.

Normal practic e for harbors located on Lake Superior is
to dredge 2 ft  of overdepth beyond project depth . During
extremely high dredging requirements , the overdepth is
u’educed to assure navigation at all harbors. -m

~j . Tulsa Dis t r ic t .  When shoaling occur s to such an extent
t hat the authorized section is no longer available , k-he
channel (Table 14) is dredged to include 3 f t  advance
maintenance wi th  an additional foot possible for allow-
able overdepth. No equations or formulas are in use to
predict shoalimig as a function of depth changes .

r. Vicksburg District. The district has no e s tab l i s h e d
criteria for determining the applicability ci’ advamico
maintenance dredging.

Walla Walla District. Tine district bias no cr iterimi t ’on’

advance maintenance dredgirug.

20. ~s shown in all t ire above responses, except that of the St .

Paul District , tidvance maintenance beyond the need:; of the current season

‘0
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,N m s ; l : vj llt’ h i  ::t n ’ i s _ ’ t .  ~~~ I ;‘s_ , , n ’ s-,’t u ’ mi i’ s’ : : t m ’ v ,  Y’ -1 t ’l’ , - O ;en:t  it ’ ,

k .  C’mnah ;a l i s t x ’ i s t  . N o ~-~‘o s- S t S : , t ’ t -  - Ut ’\ ’ , - ’s_ a t m ’ s_ c u t - u t  1 ,:.

t t s bur ~~it  LIs t m ’i c t  . N s _ ’ j x ’ s_ sj ’ s s _’t : it ’ s , - u n \’~~-t es _ I  I ’ m ’ s - Sit e ;. t l~s-

t: .. h ock I s lan d  S i : t n ’ i c t  . s-IPs’ ~1~~St IIIm :i: l ::;:i iI I hi v , -u ’ t : ; u ’s_ ’ 1 5 ’ m i —
t I o n :  m - n ’ o ,~t - s_’t I:: t mi t  m’ s_ ’lled 1 a ohaxt mts’l m ’ s - s_ ’on : m i ; t  I
t s_ aL ’; : l’i weeki’s-’ tl;rougl :out um:o: 1 01’ t I ,  ut av  I gmi I i o n :  :: s_ ’ t t : ; s m :
A l t  l:su~’11 t b ess - t i re  n ;ot  s_ le t  m ille d l : _ v d n ’ s_ ’ g u ’ ; uu  P l c  s o l v e _ v Im
lt’s’~’ so u l  s_i I’ s _ W l  s_ h a - m m - s I os_ i i sm u t I s_ - n : :  0!’ s_ I e~-t I;:’ , ~‘l:smu1 I

and su l ’sequen:t  : m u ,’’sUi’ ox’ increased shoaling dur I u:~’ s-i l
l i i i ’ dl ssl:tum ’gn ’ con di I out : :

In .  Smss _’m’ arn eu ;to  I ’I  : tt r i  ot . No ~ m ’oje -s_’t - ax’ e suu ’vs - _ v s -J t ’ t ’ s s _ l ’s_l s m : i  I ,:

S t . L o ui s  h i  s I x ’  i st.  ‘O:e S iu- cu’ l imu ’i ’ s_ s-:’ ‘W’\’ s_ ’_v , n m l l’s 181 .
t o  n m : i l e  1l~..l, l i ’ I- e I ’  ~ti :: : i5: : I~ -p I ~ ivex ’  I:: son l u s t  s_ a i
u m :on ; I 1:1 ~ . I l : e  t ’ s_ m i i ’ s’ no ot  I ci’ pm ’o ,i s’s t S : un’ve_v es _ i t ’r equent  1_v

~~. St. . Soul P ’s - s t m ’ ’ c t  . Somm s’ ~~s’ct l o u t s ci ’ tine l’~issis ::im- I -l
P 1 ver -t _ F o o :  s_ ’l:t i n :m :s -J I x ’o ,i ‘ss_’t m u m ’ s - ;t u!’vs ’y cs_ I s cv s ’;’ tii I I ;::es _ -
u s  is

j . Tul  SO his In s_ ’t . N o 1~ u~o , m ect s are surveyed I • t~e s _ p i tem: t  I _ v

r .  V I cks bur~ 1’ i st m ’ i s _ m t . li_v Lii’ s_ - ,” i ’m t t - i l  i s suu’vs ’y are m :: ; uds ’ fm ’ s ’—

quent  i_v cmi  t be l~l iss is i pu’ 1 h I v e~ t t n : s _ 1 m s t - : ’~sc I t i t  cs_ I t i x l - o r :

s .  \‘I ms l lxi 1~’t sl its Di  :t F l ot .  Two çx ’c ,i cot  ;: , I so lit;m’Ia l’ :u m: s- i owu :—
:: ~1’emuJ m: 1s_ ’sk :unnx’o :t s l :  channel tin t s _ I  J o w nus t  x’ s’ m im m :  nov  1 got  i o u ;
s_ ’l : :u :m;s ’ I tire :;oux:s_1s’d I’x ’eq Uent I_ v .

22. As ins _ li emit ed tii-ovs’ , t l:e re al’ e cr11 _ v  :~e\’ ei’t i i  I~x~s_ ’s_ 5uc m ~ t I 
~

V s _ V s -’ s_ I t -x ’o , 1 ‘ss_~t w i t i n in  tl :e Inland s_ il sI  i’i Ct 5 .

I
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PART I I I :  SUMMARY

‘3. The literature review of advance maintenance dredging offered

no documentation of the effectiveness of this practice in reducing

dredging costs. The only published comments on this subject were those

contained in the general design memorandums for projects in various

Corps districts.

214. The survey of Corps district offices indicated that advance

maintenance dredging was being done on many projects in the coastal dis-

tricts , particularly those districts along the southeast Atlantic and

Gulf coasts. The eight districts from Norfolk , Virginia , to and in-

cluding Galveston, Texas, contained 89 percent of the advance mainte-

nance projects listed in Table 3.

25. One factor brought out by the survey is that even though ad—

vance maintenance dredging is used extensively by the districts , the u:;e

of advance maintenance is generally not well documrueruted in an easily

accessible format. To determine the advance maintenance dredging iris—

tory of a project (overdepth dredging) requires researching the sim ’ t ’n 14~—

ing contract specifications, the before— and after—dredging cx’o:ts-section

drawings, or similar records.

26. The survey also indicated that advance maintenance dredging

beyond the current dredging season was sparingly practiced i n  t ine inland

districts. Only eight inland districts (Buffalo, Chicago , Detroit ,

Little Rock , Louisville, Sacramento, St. Paul, and Tulsa) cited experi—

ences with advance maintenance dredging. It should also be noted th at

four coastal districts (Mobile, New Orleans, Norfolk, and Portland )

included riverine projects as advance maintenance. The Mobile 1)istrict

listed the Black Warrior and Tombigbee Rivers, Alabama; the I-’earl River ,

Mississippi—Louisiana; and the waterway connecting the Tennessee and

Tombigbee Rivers as advance maintenance projects. The New Orleans - --

D’tstrict listed the Red River below Fultorn, Arkansas ; the Red River from

the Mississippi River to Shreveport, Louisiana; and the Mississippi

River shallow—draft crossings above Baton Rouge as advance maintenance

projects. The Norfolk District listed the Appomattox River and bb o sk in s

23
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Cn ’ s’s ’k usc asivarnce u t a i m r t eu n amnce  p ro jec ts.  ‘l ire l o r ’  I umn d 1 1 : :  t m ’ ] ’ I I ]  :; ‘s _ I  I s _ s

Coluxirbia I~iver from Vancouver W as ini  u s g t o u t  , t o  Tire l)ntl is’:’- , t’ t 5 ’s_ I ; , h u t

advance maintenance, Additionally , t ineI ; t ’  and other s ’ s_ t i c :  t mn I i l i u m  t i’i ‘sic

include other projects which  although o lus:;i f i ed mu: : e stu ar i r s t ’  p ro je ct : ,
tur ’e actually wi th in  the t r a n s i t i o n  501st’ bet w et ’ut  e st u ar i u s e  arid r iv e r i n t ’

s ’utvirontu rent s .

2’(. Tine use of advance maiu rt em numss _”’ 3 uo’sig.i ng wm ui: III ruts _ u ; t clsSs ’:t

determined by previous experience axnd i-act  s lno a1 iu t ~ rm i ts ’ : : . Another

important criterion was economics , mainly bits’sd Oh two l’actors——tlse

availability of funds to i-s~’x’form advance maimsteriar nc dredg ing and I la

‘s:;timated cost—benefit ratio 01’ advance maintenance d r edg iu t g .

28. lIt’~ i’s ’rn~ s’~ to the survey questioutnai re cinowt’sl t ; igr i i  fi cant

i r n t e r c  ::t. is’,’ the  d i s t r i c t  oi ’t ’ ice:: i i i  i-~ n’t I c i p a t i m n ~ I ‘a fur ther  s tud i em ;
1: ot ’ advance maintenance e ’ l~!~t~c1 I vs_ales :: . Fl f’t s”smn coastal axis_ I six inland

s _ I j st r i ctum u ’X i ’? ’ t ’ Sm : C n i  such i mut er est

l3utst ’ s_ I on the result:; of the survey c! t ir e  s_ i j u t  I r iot ,  s’l ’ I ’ ice::

It’s f I x ’~~t ; i ~~1-ect of advance i n a i n t t ’ u t m n u n c s  s_ Ii’ s ’s_ I t ’1 u s~ win i ‘sIn re in i r s ’:; mis _ I s _ I l —

t ional I nvestigzit ion is that  advance maint€ ’xnanes_ ’ i s-,: used wide ly , al t  iis _ ’u ,s_ ’i:

not us_ni fornily , within the Corps but is mostl y I i  mi ni t es_ I I s-’ S t’t ox’ .15 ’S::

I n  depth . Tin’s j-ossihil i ty of U :; I r t ~ i nr c rn ‘ mu ; : ’ s s _ l  s _ I i ’~ tit: : s_ s-i ’ ;u s _ i v m u t t s _’e mural In—

t,enance to enhance m ain tenance s_ li’ t’slgl mn~’ s’l ’f’es-’t - i  v ’s IR ’ ’j :: :;it s ,ul  3 l’s’ ‘‘xp l s _ ’ n ’ t - s_ l

A second aspect requirinm~ additional study .1:: t h a t-  t ine c r i l e r ’ i m s  for ’

advance maintenance dredging us’s are vague tun i s _ I  vary t’n’om s_ I I ::t i ’ i s _’t t i ’

d i s t r ic t. The need cxix :  Lx ; to ::l andurd i  zs’ advance rum] utenunce cr1 tei ’  i t s

and to develop a procedure for t he i r  use.

30. Subsequent reports in tin s series will uddx’ess t i re  a~’ove—

mentioned aspects of advance maintenance througin List’ anulv:;c:: s_ s i ’ in i s t om ’i —

cal dredging, shoaling, and other data for existing advance mn int ernuun s_’&’

projects. Both physical and mathematical models will he eva lu a t es_ I  for

predictive capability with regard to advance munaintenance by comparison

with prototype shoaling data. A procedure will 1st’ developed that wi ll

allow the engineer to determine rationally the effectiveness of b~i’opo~:’sd

or past advance maintenance dredging on any maintenance dredging j ’ i ’oju ’ i ’ t . .

I ’ll

I
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ANNOTA’1’]~1J B IBL iO GRA PH Y

Anner lea rn Ru i i  way Hng im n e e r  lug A~uuo e jut I s-ari, un 1 let Inn 1 “Report of ’ ~ i e s _ ’ Ia I
Counmi tt s’e on Rivers and h arbors,” V s_ s i ~1 , No. 3714, Feb 1930, p 1 331..

Uu.tdelins’x; for overdept}n s _ lx’ c d g i r n g  for the purpose s_ s - f ’ reduc i ng the
sl edging t’requer’ncy are Is-reseut  ‘ss_ l

Corrurt ittee out  Tidal Nydraulics, “~ hoa1ing Problems on the Mississippi
River— Gul f’ Outlet ,” O’st 1965.

‘I’he Committee recommended the possibi l i ty ci ’ advance maintenance
tim’edging to reduce the frequency 01’ dredging.

Cr i s’kmore , M. J . , “The I Ice of ’ Tracers to Pet cm ii ime I u f i  11 Hates in
I’u’ojected I)redged Channels,” Proceedings, ~ pnposlum Ox’ganized by
Institution 01’ Civil Engineers, London , 1967, p 55.

Pr edIs_ ’t ~i s _ s n n  s_ s t ~ infill rates for dredged channels is discussed.

Department of the  Army , Ot’fi cc, Chie t’ s-a t’ &ngineers, ‘Proj ect Operation ;
l’~r’ s_ ’dgi n g I’ s_ s i icis’s and Practices,” Regulation ii 30—7—30 7 , 31 Oct 1”)t~~,
Washington , D. C .

included are regulations t’or the prac t ice  ot’ overdepth as’ advance
mai ntenance dredging .

Djunkovski , N. N. and Smirnoft’, (l. S., Unti t led paper , b’ermanent Inter-
national Assoc I at] on of Nay igat ion Cs_’ngresses, 119th internat ional .
N avi gation Congi’ess~ London , 1 Qs-s ’( , $‘ss_ ’t ion 7, Connxuuuni cui t lou t  3 ,
pp 253—279.

Included are seven’all emp i t’icai i’s_s-runiulas 1’s_s r corunputat lon s_ S f ’ es tuary
slit rut is_ ’nl in dredges! ehannnels .

F’erguson , H .  A.  , Weme L u ;  ! s ~ I t ier , I’ . J . , and Santena , I’ . , Dint it, i s ’s_ I jt iS j ’s ’i ’
Permanent- I u n t e r n u t t i o t n a l  Associa t ion  ot ’ Na v igmst  ion 1’oungu ’ s_ ’:::a’s, I 9th
I ut erna I i s_ a n a l  Nay i ga I- ion  Congress~ London , 1957 , ~s’s_ ’ t [ s _ s _ i n  7 , Cs_ ’s-mnn un n Is-’ a—
I i s ) nn  

~~, 
pp :‘O ’(— , ’U

l ine I uded is  a di ums ’US i on ci ’ shoal ! ug i’s I es as a i ’unrs _’ I I cnn s_ ’i ’ s’ m a in—
nel. depth.

l”r 1,1~I link , H. C .  , lint . I t - les t  pap er , i’eu’ mrsa u n en t -  l i n t  t’r ’uut ional Aus~ ss s_’ I ruti on of’
Nay I gat ion Congresses, s_’lst Iflt s ’ u ’ u r ru  1, .] onu iti  N uu v I gut ion C o n gn ’ e um s~
Bai t Imor e , 196 1 , S’c t ion 1., SuLs,l ~~s_ ’ t~ 

~ , 
~~~ 

I s,”(— l 82.

1’I t’t’ Ic lenim y o t ’ maintenance s_ Ire d gi  ung s-sps’r’a t i o n u s  t ’s-’i’ t in s ’  N i  gel ’ Hi  v en’
l u . ; d i  ss ’ n n : m u u s ’ s _ i ,

I 
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Gole , C. V . ,  Tarapore, Z.  , and Brahine, S. B., “Predict ion of Silta-
tion in Harbour Basins and Channels,” International Association for
Hydraulic Research.

A method for the prediction of siltation in harbour basins and
channels is presented. The method is based on the analysis of the
prototype and model data and theoretical and analytical studies.

Herbich, J. B. and Greene, W . S., “Bibliography on Dredging ,” Report
No. C.D.S. 179, 3rd ed., 2 Vols, Prepared for Center for Dredging
Studies, Texas Engineering Experiment Station.

Available literature pertaining to dredging collected and compiled
into six categories: Dredge pumps , Dredgers, Dredging methods,
Environmental effects , Hy draulic transport , and Ocean mining.

Hochstein, A. B., “Optimum Dredged Depth in Inland Waterway,” Journal,
Waterways, Harbors and Coastal Engineering Division, American Society
of Ci vil Engineers, Vol 101, No. WW I4 , No v 1975.

Maintenance dredging is discussed and an attempt is made to develop
methodology for maintenance dredging predictions.

Institution of Engineers, Australia, Journal, “Ships’ Swinging Basin,
Brisbane River Mouth——Unusual Behavior Following Dredging,” Vol 38,
Apr—May 1966.

This article discusses a navigation project in which a 2—foot chan-
nel deepening resulted in a significant decrease in maintenance
dredging requirements.

Johnson, B. M., “Shoaling Problems on the Mississippi River—Gulf Out-
let ,” Feb 1966, U. S. Army Engineer District , New Orleans, New
Orleana , La.

The shoaling problems which have been encountered in the Mississippi
River—Gul l’ Outlet are discussed .

Kendrick , M. P. and Price, W. A. , “Dredging and Siltation——Cause and
Effect ,” Proceedings, Symposium Organized by Institution of Civil
Engineers, London , 1967 .

This paper questions the thesis: the greater the dredging activity
the better the depths.

Krone , H. B. “Flume Studies of’ the Transport of Sediment in Estuarlal
Shoaling Processes,” 1962, Hydraulic Engineering Research Laboratory ,
University of California, Berkeley.

This report discusses the technical aspects of clay—silt shoai i ng.
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Little , Artinun’ 1). , in c .  , “the Nat i s _ m i n i  Dx’ es_ lgi rig Study ; Part I l l  , Uc v s ’rrn —
meat Eat inmat lun g and B idd ing  i’rcees _ iu x ’es “ Cazunbu’ I dgs’ , Mass.

- 
- Isolated n’e t ’en’ t ’m ns _’s’a ts _) advance n una l i n te nam nce ’  s _ s-n’ s_ ’v en’ s_ l t ’ l ’ t l n  dr ’edgl ng

are i tic I us_ted I n n  I L L  xi publ [cat loin.

Schubel , H. , “The Estuarine Environnument ; Estuutrie:; annd Fat u u u r  i n n ’ s
S e d i u u n t ’ n n l u s t  loin ,” AG 1 short course lecture uns _ te:; , Oct 1~1(1 , American
(~Cs_s -log I cu t  1 inst  i Lut e , Washing ton , D. C .

includes discuss i cnn:; s_ in sources s _ t i ’ sediments  to estuarl cx ; and t h e
x’elation betweenn estuar ine  ci i ’culat iorn and sedinnent at lon .

Ser’a tt on , H . ,  “ Dredging and -the Consult lung Engineer’,” I’roceedings, njso—
stunt Organized by the Institution s _ ’ t ’  C i v i l  Eung ine e r a ,  London , 1961.

The advance maintenance dredging s_ ’s _ s u n c e I ’ t~ Is  x’et’erred to.

S ~ t u w t ’ ru ns_ aw a i t  i , P. , “El’fi ci erncy of’ Predg I ng Op ’s i’ m t I s_ s-It :; in  TI s_iitl Es t uax ’ i t ’s , “

l’ s’ n ’n u smune n tt  In ternat ional  Associat ion 0’ Na y [ gun I i  s _ t i  (‘s’ngi’esSt~5 , Sla t
j u t  e r un mu t ional Naviga t ion  Congress _, .1, 965, St s_ s-s-’kl n s _ s -1 in , Ss ’ s_ ’t i s _ ’ nn  7 ,
Subject  -I , pp 171—181.

Factors which lunfluenuce the e’t ’ i ’ I s_’iency s_ s-i’ a urnmtiuu ten axu ce s_ iredging
program Si’s ’ d iscussed.

U .  7. Army Engineer  Di at  n’ i  s_ ’ t. , ~ r si  v cut  t s_ s-i n , ‘ C i n m s m n r n s ’i t s_ s - Is _ i ben ’ty , l’ s ’ xms: t
Shoal I tug I’rs_ah 1 cnn ,” Pn’epares_t t’or p u ’s:; e m i t - r u t  ion I o t . lie Cs_ suuu un i t. tee out
Channel Stabilization , Mmxi’ L~M’Q .

A s _ l i  x ;cu: ; a ion s_ s-f ’ advance inn ! n t e n u s n n s _ ’e ire s_Igi ing n’e l i s t  s s _ t  t s_ s - s i n s _s-ri I I  ung
i ’mi.t.e~ is included and n ’ s’ s_’u nnmeuidat I s _ s u n: ;  u t r e  mad’s s_ ’ s_ s -nn s_’emni  n n g as_ ivaunce
maintenance e f f e c t  I v’stnt’cs i’s_ s-i’ t he ‘Pr laity RI vet’ s-’hut n zne l I s _ s  - I l l s _ e m ’  t y , - s-
Texas . I :

U. S. Army Engineer Pj  a t  r i  s_ ’t , Mobi Ic , “S i l t  l u n g  s_ s-i ’ 
~u1 i ’ p s_ ’ n ’ t  }Iai’bssr ansi —

Sin i p  Chann el , “ 1’ rs ’i ’ x uu ’ t ’ s _ l i ’s_~ 1’ I ’n’ s’u;s’ nn t  ru t  i s _ s- in t n t .  t int ’ 1 ”)t is Meet I uug s _ s -I’ t i n s’

Counm i t - t ‘se s_ S in Ti sluil Hy di’utul I s_’ a , Apr 1 ()(s1~

Maintenan ce dres_ ig I n n g requl rentent a nun s_ I ~hon1 lu n g  u ’ x t t - s ’:; i ’s_ s-i’ t he
Gui fport Harbor and Shi p C l s x u u i r n s ’  1 m t t . s’ d i scus ses_ i .

Vs_ ’ Lbs’s_ li t , J . II .  and Stell I ng, .1 . , “Naut ical  and Mmu .i ntenanee A sp ect  a
s_ ’i ’ i - l ie  l’r’oposesl Extension s_s t’ t in t ’  Sea h arbor at I jmuidem , “ Permanent
I n n t s ’r n n a t .  is _ saul A ssoc ia t ion  s_ s- f’ Nav igation Congresses, 20th Interna— - -

Is -tonal Na y I gut. I on Congress, bait lunore , 19611 , Section ~‘, Subjects -7,
pp 163— 176.

M ain t enance  dredging of ’ t he i s-i’oIs-ss-sed extension Is  di scusses_ i in n —
s_ ’lut l  I rug a reference to t I n t ’  “vetted sum face” method f ’s_ sn’ cs_ - nnput at- i s _ s i t

of ’ s i l t a t i o n .
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Table 1

Partial Listing of U. S. Army Corps of Engineers Design Memorandums

with Advance Maintenance Dredging Provisions

Alaska District Office

1962, Juneau Small Boat Basin #2

Proposed authorized depths are 12 and 114 ft plus 2 ft allowable
overdepth for dredging inaccuracies. An additional 2 ft is
recommended for advance maintenance.

19614, Sitka Harbor

Proposed authorized depth is 10 f t  plus 2 ft allowable overdepth
for dredging inaccuracies. An additional 2 ft for advance
maintenance is recommended.

1962, Wrangell Narrows Anchorage Basin

Proposed authorized depth is 26 ft plus 2 ft allowable overdepth
for dredging inaccuracies. An additional 2 ft for advance
maintenance is recommended.

Baltimore District Office

1961, Baltimore Harbor and Channels, Maryland

Proposed authorized depth is 142 ft plus 1 ft allowable overdepth
for dredging inaccuracies. An additional 2 to 3 ft for advance
maintenance is recommended.

Charleston District Office

1962, Charleston Harbor, South Carolina, Anchorage Area
30 ft Deep in the Water Area Between Castle
Pinckney and Fort Moultrie

Proposed authorized depth is 30 ft plus 2 ft allowable overdepth
for dredging inaccuracies. An additional 5 ft for advance
maintenance is recommended.

Galveston District Office

1971, Cedar Bayou, Texas, mile —0.1 to ~iile 3.0
Proposed authorized depth is 12 ft plus 1 and 2 ft allowable
overdepth for dredging inaccuracies. turn additional 2 ft for
advance maintenance is recounnended .

1970, Corpus Chr isti Ship Channel , Texas
Proposed authorized depth is 145 ft plus 1 and 2 ft allowable
overdepth for dredging inaccuracies. Additional 2, 14, and 6 ft
are recommended for advance maintenance .

(Continued)
(Sheet 1 of 14)

- - . ,~~~~~~~~~~~~ :U . ~~~~~~~~~~ 
-- . ~~~~~~~~~~~~~~



‘—‘3 ., ~~ ‘ - r —--rn.-~--- - -..-- -,~~~~~

Table 1 (Continued)

19 65, Galveston Harbor and Channel, Texas

Proposed authorized depth is 36 ft  plus 2 ft allowable overdepth
for dredging inaccuracies. An additional 3 ft for advance
maintenance is recommended .

1960, Gulf Intracoastal Waterway , Channel to Port
Mansfield , Texas

Proposed authorized depths are 12 ft to 16 ft plus 2 ft allow-
able overdepth t’or dredging inaccuracies. An additional 2 ft
for advance maintenance is recommended.

l9bls , Gul f Intracoastul  Waterway—Channel to Palacios , Texas

Proposed au thor ized  depth is 12 ft  plus 1 and 2 f t  allowable
cver dep th  for dredging inaccuracies. An additional 2 ft for
advance maintenance is recommended .

1968 , Gulf Intracoastal Waterway , Texas——Chocolate Bayou
Proposed authorized depths are 9 and 12 ft plus 1 and 2 ft
allowable overdepth for dredging inaccuracies. An addit ional
7 ft t’s_sr advance maintenance is recommended .

1962 , Matagord a Ship Channel , Texas

Proposed authorized depth is 38 ft plus 2 ft  allowable overdepth
l ’or dredging inaccuracies. An additional 2 ft for advance
maintenance is recommended.

1963, Port Aransas—Corpus Christi Waterway , Texas

Proposed authorized depths are 140 and 142 ft plus 1 and 2 ft
allowable overdepth for dredging inaccuracies . An additional
7 ft is recommended for advance maintenance.

1963 , Sabine—Neches Waterway, Texas (140—ft Project
and Channel to Echo)

Proposed authorized depths are 142, 140, and 12 ft plus 1 and 2 ft
allowable overdepth for dredging inaccuracies. An additional
2 ft is recommended for advance maintenance dredging . - -

Jacksonville District Office

1961, Gulf Coast Shrimp Boat Harbors, Naples, Florida

Proposed authorized depths are 10 and 12 ft plus 1 ft allowable
overdepth for dredging inaccuracies . An additional 1 ft for
advance maintenance is proposed for initial dredging .

1967, Jacksonville Harbor , Flori da

Proposed authorized depth is 38 ft plus 2 ft allowable overdepth
for dredging inaccuracies . An additional 2 ft for advance
maintenance is recommended for the initial dredging only .

(Continued) 
(Sheet 2 of 14)
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s-l’able I (Cs - s-untinued )

1971, Miami h arbor , l” ls-.s -t ’j s_ lt ,

Proposed authorized depths are ~~ and 38 f t  plus 1 ft  allowable
overdepth for dredging inaccuracies. An additional 1 Vt of’
advance maintenance is recommended.

19b8, Pithlachascotte River , Florida

Proposed authorized depth is o ft plus 1 ft  allowable overdepth
for dredging inaccuracies. An additional 1 ft for advance
maintenance is recommended for the initial dredging only .

1959, Port Everglades Harbor, Florida

Proposed authorized depths are 37 and 140 ft plus 2 f t  allowable
overdepths for dredging inaccuracies. An additional 2 ft f’on’
advance maintenance is recommended.

1961, San Juan Harbor, Puerto Rico

Proposed authorized depth in the Entrance Channel (bar) is
145 ft plus S t’t allowable overdepth for dredging inaccuracies.
An additional 1 ft for advance maintenance is recomnuendes_l.

1965 , Thor Channel, Tampa Harbor, Florida
Proposed authorized depth is 38 ft plus 2 ft for allowabl e’
overdepth for dredging inaccuracies. An additional 2 ft fou’
advance maintenance is recommended for the initial dredging
only .

Mobile District Office

1968, Biloxi Harbor, Mississippi
Proposed authorized depth is 12 ft plus 2 ft allowable overdept.ls
for dredging inaccuracies. An additional 2 ft for advance
maintenance is recommended .

1956 , Mobile Harbor, Alabama
Proposed authorized depths are 146 and 38 ft plus 1 ft allowable
overdepth for dredging inaccuracies. An additional 7 ft for
advance maintenance is recommended.

1963, Pascagoula Harbor, Mississi ppi

Proposed authorized depths are 38 and 140 ft plus 2 ft allowable
overdepth for dredging inaccuracies. An addit ional 2 ft fs_s-i’
advance maintenance is recommended. 

H
1967, Perdido Pass Channel, Alabama

Proposed authorized depth is 12 ft plus S 1’t allowable overdepth
for dredging inaccuracies . An additional 2 ft is px’oposed for
advance maintenance.

(Continued ) (Sheet 3 of 14)
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Table 1 ( Cs_s -un c luded)

New ‘Sr Leans P i at.  n’ic t 21
,

1’ i s_’e’
1961, Freshwater Bayou , Louisiana

I’ u ’ s_ Spo aes_ i author I zes _ I .ie’is-t in I a 12 i ’t . An as_id it I ona.1 , 
- t ’t 2s_ ’ n~

advance musin ten ance  is n ’ecs_ s -u rnunnt ’un s _ Is’d dun’! u ng t he I n i t  I mu 1 s _ i u ’ ’ss-i~’ l u n g .

I ts-~ , Mc n’ntn en tau  R i v en ’ , l oss i a i : n u n : n

I’rs-.s-is-osed tent i n s _ s- r i  zc s_ l depth is  1, ’ ft p1 U:; 5 ft ails - - w ;nl’ 1 t’ s -~ ‘ s n - I .  ‘~ 
- I

u’ s_ s m ’ dredging i nnac cum’as _’ lea.  An n ads_ I I t  i s _ s-um I S ft. !~ s_ I’ ;is -IV;tfls _’’s
maintenance i a n”sco m in: ’sui s_ I ’ss_ i .

I Q’ s-7 , Miss is ai IT I l-~ I ver— Gul t’ Outlet .  • Lou i a i m i n t
Channels , mile n3. ‘(7 Is-o anile (‘S. S’~
I ’ m ’ s_ s-~s-oseJ authori zs_~s_ 1 dep t h is ~ts f t  1s-1 us S ~‘t al~i owab .I t ’ s _ V ’  r ’ s-i’sl - t  in
t’s_ s-l’ s_ Ire s_ Igi  un g I naccun ’acies. An as_ I di tional S i’t t ’o r’ m n s _ I v m n u n s _’e
ma tuntenanc e is recommenided .

1 s _ ) ’s-S , Mississippi River—Gul f Outlet , Louisiana,
Channels , mile 3Q .Ol to mile t s-$ . 77

l’r’s_s-ps_’sed nut  Ins_s-ri zed s_ Ie’pt-h is ~~
s -t’t plus S i ’t m i l l  s_ s-wab I ~‘ s-s-\’’s r’ s_ I ept  In

n ’s_ s-m ’ dredging i naccun ’ac lea. Ann ads_t i t. iounal S t ’t i’s_ s-n ’ ; ns _ l v m i n is -’s’
mmii nit ‘satiri c ’s is  m ’ecomn n euns _ l ’ss - I

1 s _ ) ’~~ ) , Missi asippi Riveu’—Gmsl 1’ Out- .I t ’ t  , Louisiana ( bm uy s_sss-n
La Loutr e ) , mii ’s  0 t o  anile  —9 .15 C. ‘~S—i

’t contour), I 
-

C l n m u n n i e l  :~ , urn l I t ’ 0 t s_ s -ums i it ’ ~i - .

l’rs -’ps_s-aes_i ant hior i zes-s-i s-lept in i s  ~S r t  plus , ‘ r t  nil l s_ ’w msl s  - I s’ s_ ’v ‘su’s_Is’p t in
t ’o ~ s_ I n’ t ’s_ lg I ng i ii t i s _’ s_’ W ’ S5 s _ ’ Is’s. Ann add I t  is_s-Ian 1 5 ft. 1’s_ s-n’ a s_ tv ; n n n s _’e

mmxi atenance I a m’ es_’s_ s um n menss _ is ’d .

1s-)’s9, Mississippi River—Gul f Outlet , Louisiana

Aut hor ized s_ I e p t h  is ~ -s -1,1 pius 5 f t allowabl e overdcp t h I’s_~i’
dn ’edging innc s_’uracies.  Ann addi t ional  5 ft  t ’s_ s-t ’ advmnnnce sa t in—
tenance is reconuneuns_ le d. 

- s
-

l Q~’$, M i ss i s si p p i  River—Gul l’ Outlet , Michoud CanimU ,
Louisiana

Pr s_ s-~s-s_s-s’ss_l authorizes_I dept h .i a At’ t’t plus S i’t allowable s_ s-~
- u ’m’ s _ I e p t  is

t’o r s_ I u”ss _ ig I ung inaccuracies .  An as_id it i s_ s-inus I 5 ft 1’s_~1’ advance
main ten ance  is recommended .
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Table 3

~ uiuunary of Advance Maintenance Dredgi rS~ I’ roj ects

in Coastal Dis t r i c t s

Advance Maintenance Depth , f t
District Projects 1 2 3 14 5 6 7 8

Alaska 5 5 -— —— —— —— —— —— ——
Baltimore 1 —— 1 —— —— —— —— —— ——
Charleston 23 —— 9 3 7 1 3 —— ——
Galveston 88 1 69 3 10 —— 3 —— 2

Jacksonville 7 1 5 —— 1 -- -— -— ——

Los Angeles 1 —— —— —— —— 1 —— —— ——
Mobile 31s —— 33 —— —— 1 —— —— ——
New Orleans 63 2 23 27 6 3 2 —— ——
New York 4 —— 2 —-. 2 —— —— —- ——
Norfolk 148 314 11 2 1 —— —— —— ——
Philadelphia 3 ‘-— 3 —— —— —— —— —— --
Portland 11 1 —— 7 —— 3 —— —— ——
San FrancIsco 0 —— —— —— —— —- —— -- ——
Suvannah 6 2 -- 3 1 —— —— —- -—

Seattle 14 —— 1 1 —— 1 —— —— 1

Wilmington 0 — —  —- —— —— — —  -— — —  -—

New England 5* 14 1 —— —— —— —— —— ——Division
Pacific Ocean 0* 

____ ____ ____ 
— —  -— -- -— --

Divi sion

Total 303 50 158 146 28 10 8 0 3

* No districts in division.
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