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~. •~~~~L, ~~~ ~o WESYV 31 May 1977

SUBJECT ’ Transmittal of Technical Report D—77—5

TO: All Report Recipients

1. The technical report transmitted herewith represents the results of
one of two research effor ts comp leted as part of Task 3A (Aquatic Disposal
Concepts Development), which was originally part of the Productive Uses
Project of the Corps of Engineers ’ Dredged Material Research Program (DMRP).
Task 3A was transferred in July 1975 to the Environmental Impacts and
Criteria Development Project , which is concerned with the environmental
effects of open—water disposal of dred ged material , including the spatial
and temporal distribution of dredged material discharged into various
hydrologic regimes.

2. The research was conducted (as Work Unit 3AOl) to investigate the
geographical distribution and state—of—knowled ge of subaqueous borrow
pits and natural depressions. Specific objectives were to inventory and
describe existing subaqueous pits and to evaluate existing and potential
subaqueous sites near dredging projects that could beconie semiconfining
depositories for dredged material. The rationale for this and several
related work units assumes there may be instances where restriction of
the dispersion and resuspension of material through partial natural con-
f inement would be des irable from e ither chem ical, physical, and/or bio—
1 ogical impact viewpoints.

3. The investigation reported herein identified those subaqueous borrow
pits , holes , or depressions where baseline determination or other re-
search had been undertaken and briefly described the extent of the in-
vestigations. There were few comprehensive studies specifically involved
with subaqueous pits. Primarily, the research da ta available address
depressions resulting from or associated with shell dredging , beach
nourishment, and construction aggregate operations .

4. An inventory was made of all known borrow pits , depres sions , holes ,
canyons , and trenches and included the location , historical data , and
any available descriptive data about each location. Each site is
described , accompanied by a standarJ data form and a portion of a navi—
gational chart showing the site location .
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W ESYV 31 May 1977
SUBJECT : Transmittal of Technical Report D—77—5

5. The investigation concluded that there is a good potential for the
creation of more subaqueous borrow p its. The primary stimulus will be
the increasing demand for more construction aggregate and beach nourish-
ment requirements. The inventory data presented can be used as a planning
tool for future disposal operations in those areas where a site is not
readily available but the dredging is close to one of these pits.

6. The information and data published in this report are contributions
to the further understanding of the use of aquatic systems as a depository
for dredged material. It is expected that the inventory employed in this
study and the resultant evaluation will be of significant value to those
persons concerned with CE regulatory activities.

~~~~~~~tcANNON
Colonel, Corps of Engineers
Commander and Director
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PREFACE

This s t udy  was conducted by personnel ci ’ t t :e  Coi l ::  oil:’: I

i..ab~~s’aooc’y ( : 3 & I ’ L )  , U. S. Army Engineer W’ a t e o ’woy :: Lxp ei’ ito-t O 1.1000.1 0.

( W E B ) ,  Vicksburg , l’lississippi , for the E,ri ’ii r’urur:er:t~ l, i,:’t’ects Lal,o:a:,, : ,

( E E L ) ,  WES , as a part of the O f f i c e , Ch1~~1’ of l . r :gi laeer : : , OOtrLI ) . ’!S’I .Iaterjac

Research Program Aquat ic  Disposal Field Irxvestigatiur~s , Task LA , Work

Unit 3AO1, “Investigation of Subaqueous Borrow Pits as PotentIal Sites

for Dredged Material Disposal.”

The conduc t c1 this study extended f~ c’r:, Jae:uarp j97l~ th: ’s’o ’t,

October 1971i. The work was performed t~ Messrs. i’fiItiwo L.

.Jerald D. Broughton of the iongir:eeriro•’ Geology ana hock :.lecha:,lcs L i d —

si, on ( EGRio L D ) ,  S&i”L. The study was coriductea under the dire ct eiiper’;i—

sion of l it’ . John H.  ~1 r .amlcur’g ei ’ , Chief , ~et’ o’es ti ’ial Sciences  5:-ar,;:::,

irlG PJ1D , and undo:’ the general supervision of :1r . William Ii .

S t e i nr i c oie , J r . ,  Acting ChIol ’ , Engineering ‘i oroiooo~j ’ Divisi a’.; lit- . . er .

Stinks , Ch ief , iIG FI ’ID; and lic’s~~:” , James P. Bale and Richard  G .  ALIcia ,

Ci1l ’~t’ an,o A ss . et a ot  Chief , rea~’er t fv e l y , S&PL.

!‘itSsr’y responsibi l i ty for t h e  conduct of ’ the so o l y was assign ed

to lit’ . droug hton with both investigators pursuing all phases of the a’oc’k .

:s’ . I i  ::hy was responsible for the’ completion of the data tables and

sI t c . l . -oat i cn  :eaps. ‘Ihi e rep ’uo’t wan w r i t t e n  by h r .  Broughton.

1-:: ’ . ‘hnmbur ger furnished technical assistance.

‘Sat? Contract .hrsn ag er was i’ir . Barry W .  Holiday , Environmenta . .

Impacts and Cri ter ia  Development Proj ect , EEL. The study was conJueted

under tn  ~ dIrect  supervision of Dr.  Roger Saucier , Special Assis tant ,

and. h r .  i ’obert M . Log to:’ , Pro j ect 1.lanagoe , Environiocnl. ai. Impacts  and

On t o - I . .  , e . ~~i.oprnent Project , and undo : the general su~ ee’vision of

Dr.  -J~~r,’ . 0 . ” Lo on : , Chief , EEL .

CLI S. ii. Hilt , CE , and COL J. L. Cannon , CE , were Di:’eetce’c of

WEB l u ri n g  the study and, preparation and publication of the report .

i. e rclo’i ioal  Director was Mr. F. R .  Brown .
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OI:VEL’J 1011 !‘AC’i ’OSlI , U .  3 .  CUS i UIIIOIY TO 14 ’lT’SIC ( sI )
IlL ITS OF lIEA:.IO .iHi’~5h’.L’I’

U. S. c uotor:.::i ’y units of measurement used in this  report can be con—

Vc 0 0 0 d  to met r ic  (SI ) units as follows :

Mu 1ti~ ly By To Obtain

feet 0.30 148 metres

miles (U.  0;. s ta tute)  1.609314 14 kilometres

miles ( U .  S. nautical)  1852.0 metres

square miles ( U ,  S. s tatute) 2.589988 square kilometres

acres 0.1401468 hectares

cubic yards 0.7614555 cubic metres

feet per mile 0.1893939 metres per kilometre

degrees (angle) 0.017145329 radians
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I

INV ESTIGATION OF SUUI QU1’.t LJS dtJl ’,fh;,W i- l i’S AS i’U’i’EN’i’iA!~ :315 -u I
FOR Bi’hi’P(1 :11’ LA’:i-dh L’,i. 1) lil l OIIAL

i ~
‘sR’i I: INTRODUC’.C SoS

1. tIhic iiepoeition of ca’rJ 1~eo aater i .aa has be’cor:;e a problem of

l’ao’oc:iJu.nt importance that has resulted fe es: at .Leaet three distlx,:t lao—

tors. one , pub l i c  ‘ wa rcn ooo , ~ s erimai’Ily ~oalIUn t lye j~ root ore bet

“,ertheless o’cal. ‘the second , ir ,c reaoea r u ar : t i ty , Is auc to the degre’~
and magnItude of port o evc lo ’es. tr : t and related ac t iv i t i e s .  The tr , .I:’o ,

envIronmen tal impact , e’o’presents the roost serious problem wi th  respect

to pol lu t ion .

2. The increased public awareness is a simple resul t o1~ th e

evolvement 01’ an act ive community of environmental is ts .  All phases of

ec’edging and dIsposition have been recognize-i as potentially harmOot to

:~atu t ’ e 1 s pr ocesses, and the numbers of concerned c itizens have dictated
that a conserva t ive  tack be employed for most aredgi::g programe .

loot a c t iv i t i e s  have always been conspicuous ; but as more people have

become aware of the potential dangers , at tention has focu sed on h i g h —

density  dt ’edgh r :g  areas ( harbors , bays , e t c . )  and hence on the dredging

act iv i t ies .

3. The quantity of material dredged is increasing by ever—

expanding amounts. Basically , there are two reasons for this increase.

First , port facilities are expanding both vertically and laterally .

‘,‘essel drafts are increasing, necessitating channel and berth enlarge—
ment and deepening. As harbor traffic has increased and shippers have ‘I

e;~:’ar.’iea , additional channels and berths have been necessitated. In

a ddi tion to expanding faci lit ies , new facilities to expand trade or

lessen transportation cost usually require extensive dredging . All of

these activ iti es are contr ibuting to the increas ing quantity of dredged

material and the at tendant problems of disposal in a manner that is

5
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c; n ’C,, ’ Ly e to ‘cii  ntei : :ir ,g ::: in I t~ :. h . love  OS of p o l l ut i o n .

0 , lb ~~~~~~ 
, se U I ’ OiLs Lao: we, : 0:; hr: .’entux’y , sUr ’.’ ey exIsting

1o,ow , ’.,’d~te 01’ , oc::c:’lbe , ‘en. : ‘. - ‘,‘::J 000;:  exceL Leg aec I ,tential. Sites ,les i , —

nato.: as soba’. : .a- .:.~o; pi t - , ic - c CS , ~~1’ depressi0n s near ire ogi : .g i r o ~ ~‘~ts

tea t  so-ty become a doposit .,ry l u:’ ,ee ’c-Jge:: ma t e r I al .

5. This .tiiy wee llnitco to ‘‘: ‘tcai’i .co , bays , rivers , an I.

: .e : it -J  shelf areas o~°~J::;.’ AtIU,ir d, Ic , Gulf’, 1 0103 f i c , and Great Lakes

of the United States. It include-I .i” :baqueuus pits , holes , or dr’,,re:.:icr.c

in these W ’ ;’,; ’ t ’  bodies t ea t  W O f e  :‘ o:’neo tht’ou.g~ ea ter ~.1 processes or mar,—

made extract ion of coarse_ ;T r n f n e d  :tateri ’o l for cons t reoc t ion  or be ach

replenie}tmemt , material for r : ea r si rux ’e  or dockside f i l l , or shells f o r

aggregat e or cement manufact ’ac ’e .

C
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PAR T II: APPROACH

C . The t’a;.’ets or’ this  study , while separable into :cevrral cor~ven—

- - ient subtasks for discussion or reporting purposes , could not ‘be r ca-lily

delineated for sequential or conicai’r’eo t accoinpjishrnent by several m dc-

pendent researchers. Therefore, two investigators were to consult

appropriate information sources and make personal visits to i~~en:ti 1’y and

locate signifi~ant present borrow pit areas and areas where future pits

- 
. 

may be developed. The study plan included the following areas of

interest and reporting subtasks.

a. Subaqueous pit , hole , or depression research .

I. LIba ;ucous p it , hole , or depression inventory .

.3uba;~ueous pit , hole , or depression description .

1. Subaqueous p i t s , holes , or depressions for future develop-
ment of sites.

These i t ems  were all interrelated; while any one of the four was being

eml.h:asi.ce-d , the other three were still being considered. These interre-

lationsh ips were , on oc casion , separable but for the most part interwove n

in any data gathered.

J



PART III : SUBAQUEOUS PIT , HOLE, OR DEldrid ’SiUl; i’d-,Lu’c’, 5:

7. Subaqueous disposal u i  d,i’roge i matcr’iul w’ ,L,:ass LO t in

viating the problems associated wi th  on::ho:’c er’ nuar’.:hor ’e Ucp’. si t S- -0:..

‘ r ’iro ao ’y advantages are the reduction of land ar ’uas req-,.,J T o O  and c i i n i n a —

tion of the destruct ion of the r :ear shu:’e or m a r s h :  ers,’ L : ’-otr :.er : t o.  .:s:

deposi t ion :  of materials in nonproductive or . W -s : ’- C  ~ ‘t ve areas of tn e

seabed should cause few detrimental envir ~ rusee al o

8. A sur vey of research directed t u w a rj  or , ’.’I: ’u :c . .erota l  e f f e ot s  .5

subaqueous pits , holes , or depression::: , }:e’, ’ead ’ t co’ ~‘ei ’C:’z’e-d t - as :

aqueous sites , was the start ing poin t t’o~’ this ste,o c’ . ‘~‘ ne r e s e a r c h ,

would furnish input for the remaining L::r’oe slbtasks ‘Le ’U.o~’ C it

oi’ovide locations of subaqueous s i tes , a lescripti on of tee situ: , i l i C

areas in which f u t u r e  s i t e s  coul d be l o c a t o r .

9 . Research en subaqueous Si tes  has generally emp hoes i zee  tb ,r e

d i st In c t  types , with a minimum overlar -  t ’twecr: the three . Th~~~e are 5:..

subaqueous natural trenches :~~
‘ :any :.n.e , 5 t€o S remaining af ter  san d re—

:tuvul for beach rer len ishment  cc c0a: ’:e— ora ined  construct iou ma t e r i al ,

and sites r e m a i n in g  after shell .ro’e~1gIn.g. Each of th0se are discussed

in the following section::.

Trenches and Canyons

— 10. The works of several researchers who have investigated the

numerous canyons heading on the continental shelf are listed in the

Bibliography. One of the more recent et’f’oi’t’: that furnishes an overview

of thi s research is by Shepard and Dill .1 their work locates and briefly

describes submarine canyons off both the eastern and western shores of

the United States and devotes a. snail section to the gullies south of

the i’Iississippi River Delta in the Gulf of Mexico.

11. Research on the west coast has been more actively pursued ,

probably due to the proximity of the canyons to the coast. Some of

these canyons reach nearly to the shore and have been excellent field

laboratories for studies of the activities in the canyon .

8



-.--‘-
,-—— .-

~~~
— - -

~~~~ -‘~~~~~~~ ______

12. The east coast canyons head on the outer cont inenta l  sh i e d : ’

susie Co mi ies* from the coast and have received less detailed attention .
— The most well—known of these is the Hudson Canyon , which , along with the

Hudson Channel across the Continental  Shelf , connects the Hudson Iliver ’

with the oceanic deeps. Numerous other canyons exist from Cape Lockout ,

N o r t h :  Carolina, to Nova Scotia as shown by Uchupi.2

Beach Re,plenishment or Construction Aggregate Sites

13. The Corps of Engineers and other private and governmental

agencies have been very active in the  replenishment of eroded beaches.

Unfostunately , the borrow areas are usually simply a necessary adjunct

to the operations , arid l i t t le re :earcI~ has been directed toward, them .

‘I::e prima ry concern of the opei’::lLo’-:r. has been to locate the borrow area
a sufficient distance from shore  t - : . - -azure that the equilibrium processes

do not  rapidly carry the beach m o & t cr i o l  ‘U to the borrow area. In

isolated cases, t hi s process has been s,u o ,~ tore -s ed o rofiles developed ,

S - _it  s’,’stematic research has been ac: ,-r,tpIi she : .

114. y’n’cwski’s effort is one —~f the bet,tc’ ‘c ccur:ented studies

available. 3 il ls research on i oles dredged in 3 ew der’:ey estuaries was

sirecte-i t -~ wa:’d their use by fiou ish. He recordea 1~~~et iur . : : , sizes ,

depths , cr15 w,..ter quality for 38 subaqueous sites tha t  T .jd hoer used as

a source 0:’ construction material and ‘beach restoration . ‘Cl ose rar;ge o

in area from 1 to 75 acres and in depth from 9 to 65 ft.

.3i:ell Dred~~ ng Suba ’iueous Sites

15. lr: ’ ere ct in the s hell dredging si tes has been op’oo’ : o ’. ‘c3.’ t i :c

0 0 5 5 3. 5 , ,’ ~ f eoo’L led environmental impact statement:: In order

a i : ’ed . t ins  ~e:S. rec tor  to obtain new or con t inu ing  dredging I-e :”. .i t :2 .

The jo:’ir~ary concern of these studies has been to ascertain the ef’fec± of’

* A table of factors for converting U. S. custumac’c tacit,: of measure—
sleet to metric (SI) units is found on page 14 .
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t lie’ dredging p100 use on C h i t ’  c: ibtc;iit .’ U:: c c v i i ’  :s:.ur :t i a 1. h uT ’  t car, IT :’’ 1., ’—

tern c:’!’.-cts ~d
’ the h~~tcs :‘un::lz: : f l~~ . d ’ .;i:it’ ste -des na ’~’e 1.- ~c ’ T 0 - - T  ~~ tb~.

_-

i ’ i : g — t t ’: ’r : . :t.:;’te ’ t arid ar’ ,- 1r:cld;IL’ i in t h u  :0 1 1 1  j - ,; ’i ’O n .  Or: a c -c i t ~~
Sowing ~~er :u i ’ ai :‘ ~c’l C e I o I~ : :‘~~‘:a ’ : i u -  L y ’ p c ’O I’ Ic  T. ’ / - , O ’. : ‘~~f - l ’s

Li ),  Stedics U,’ -Iesch ::r0i S co p e ’,’ ’ , ; r: t n . ’ e l i o t ’, . O : ’eoll ‘iI ’C O , ’_ ! . ; ’

in N oiJ ’,’e’cc t e-r: cy ‘ -.C .L t u ,t  oi l  5 ret -: ’ .:ltes :. ‘r ’’/ i n :  a.: i:.’- :‘ - ‘ u ;.tcI ’s u:

t e n t  ger:.’’.’:tte-~ .Iu’i:.g the :‘ble ’ .L ,::‘ ‘. i g I n ’ : ‘ - cc,::. ‘Cl. . - :,’ state t h i a ’. 5 = —

v i ous  data  c; . no’ t -o ’ r : i cg  t h e  u i ’foa ’t s ~n s i : e - i l i ’d’d - c : . o  :‘ ie: ’ osa  rest C:’Oe -S ace

both inco-o:cI -er ive and iricur ,eist .’nt va - : .  c ,‘r : s .~ r e  Si: -~ au anotnu:’.

tho ugh: l iot  -J ta t toO , dii s cooL. .~i :. ‘ j~~ - L : ; b c I ~ ’ a; Lie.: to te e sediment

s-er:el’ateJ d’.u ’Lr. g the ac t~~al p :’ucess ’aa-o riot to tee in. es r em a i n in g

a t’tel’We:’d.

17. ‘She FLr :a l  Ele ’.’I: ’o ru ::er:tal Imp a ct ~,‘tetc’i::er:t
5 on shell  d redg i ng

on San Antonio oat ’ , ib’xas , Iroilcates f-hat 5r~e dr’ee,- ’e I t r ’e:. ; ’h, e: ; f I l l

t e p idly.  S i t e  fil l i ng  process is more pronounc ed d’ur’ieg t h e  :‘I:’s t so

6 years , and the bottom animal populations in dredged te ’er.z i :es clci~ r t :,an

0 years have recovered to at least 80 percent of the  l - c~-u.~ati-:’n of the

en do’euge0. flats , although preec’uag .Leg levels r:.ay n e t  be a t t a i n e d .  The

neUter : appear to use t he  t renches as favu :’u’d habi ta t  ee.r’i~, g the ilecemter—

February period.  detailee Semneratlzl’e—sal:eLoy—tur’t1-d : ty—p~ p’elaCic.n

caa rc’- ’d’feet dat a  are not ava i,t aUlL ’ , ace the need is stressed for

flume:’ coo san s-los before a patte r’s car: cr:.c0’ge. 
- -

IC.  The Final i- .r :v i r .or aolc: :ta ~ L n t ’ ~o’t ~
‘o.atexnent~ for shell dredgIng

c. Shobile hay , ;tl:ch000La , mentions a S—your’ period for bc-tIer:, leveling

also stat ti.at mo s t  b e L l e s~ cont our ’ change.: are detectable for  ::cany

year :.’ . S Smilar  to those  in  o t h i o ~’ studies , these pits are s s ez  ‘s- I, ’ f i r : —

f i sh  d’cr i : 0 - ’ the  colder m o n t h s , but low - - :-55geI~ oOI:centrat.Iens du:dng ti’e

s~~a:, :’ ;:. - ‘ . t , h z are not conducive to a f ie f i s h  habi ta t . A d o i t i e ma l  p o i n t s

are made con .err :ing the low su i tab i l i ty  of the l cw — d e r i r l t l . ’ ur eige: p1

Sedine!i t :  tt ti shellf ish habitat . ‘Sbu s problem is usually r’eisedie ever

tin enter -Ic I period of time .

l~~. i’lay T determined that shell dredg i ng p i ts  have l i t t l e  e f f ec t

on I— 0bile Bay. t he  pits usually f i l l  in 1 to 12 m c i : t b r r , arid little

evidence of their  existence is apparent af t er this pei ’iod o:’ time , t h e

10



:i’v—weirh:t densities obtained in the filled tr’.c’nuc’hes t i n i e r ,  n.er.O: ’u-uru I

a rt  a:’ h ave  : h o . we l i t t l e  di :‘t’eI’eruru . Ar ia Sl i e r  -at ’ h i s  :ctuo i e r  s ul, :: Sc: —

dates extene :  I vu oxygen dup le t ion  in the bay during the surC:,er I::on~tl~s

L e t  a to r ’i i o u : - u : :  tel:: to natural phenomena perhaps a.j ded by :.Sr . -C = O ’ u 1 0 . 5 —

aleC le nt due to ‘Iobile C: :aninie I dredg 111g .

20. i’r’elis:ix:az’y ex:cs in iat i  orus by : l :j st a : ’san:~ have  ocu  lou t ’  - :  a na’s-i —

a t  u1’e:’e r t’ :uce  by s tr i s e u  bass 1’ .:-!’ dredged pits in: the , a r ~ :“tr,ci ,c:- . :‘ a,,’ ,

T hI S  : - 0:’niIa . Tbieoe pi ts  also contain an ‘ obcn : du r , o  ‘c’- wt :, of  - ‘ - o w’ .

w is i ch i  J u T ’  .‘uS cc., habitat t ’or the  na t i v e  u / st e r .  Sever ’L a:’ t he  pi’,s

exist in the u rea  arid -Thstal ’son has t r up o sec  -cct a i led  , : tc : ies.

lesea rc i :  on Mo r. it iorigini Sites

- - -21. t e l  is has per t oo’mec a . : tuOy that 100U,:,eni ’ Cd :.u:.e: ’ .s:. - -

or ’ vary ing origin. This investigative includ~ s resul t s of cth ’co ’ re-

searchers and should farr : ish a basis for f L .  u’e re sour ce .  t h i s  re sec t

reviews the knowledge of environmental et ’fe t ’S: of borrow p i t s  in es tee—

rice waters wi th  emphu:i . s on the applicability to ~~~~~~~~~~~ ‘Ch ic stu c ~,’

was based on l i te ra ture  scrve5’:; and personal coitum’anicat ier:S. The w:- :’k

d iv ides  pi ts  into categories of canals or b o t t o m  cuts with :  :‘u r t : .c-c’ c T’S—

sides re la t ing to environmental and channel  connect ions.  “we studies :05 —

viewed in Polis ’ work , one relat ing to shell di’ed g ing  by Karcer  and the

other  relating to beach nourishment reported by the Q~~lf Coasta l  his ’s-

eries Center , are applicable -to the present study . A study ccndu cte-c U:.’

L the  Gulf Coastal Fisheries Center centered on a borrow pit fcc-rn wi ic’s

sado was ur e c . g e d  for Treasur e Islanu d beach nourishment , T::e 1i t  is

pirallel to the  shore and is a;:’; :’oxirr:ately 1500 f t  o f f shore . Physica l

m oms ions are given , and sc:tir’,ient samples and probings i nd i c a t e  a 3—ft

f i l l i n g  between 1969 crud 1972 w i t h  ext r emely soft unconso l ida ted  sed .i—

sa’nt wi th  a high or g a n i c  content . Several other studies are r e l e v a r o t  to

the sr c sen ut  task  and are l is ted in the Bibliography .
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}‘,‘tj~’5 IV SUBAQUEOUS i°T , S ~ 11’., OR J)5P1155 ‘iON I N’TI’s ’~-:’J

55. The i i  n ’c:t to tep of t h e  inv ent, :‘y was to l ist ’.iio J e : :l : ’.-~-1 It .

5 , - n:  and Je t  . r’ : - , r u e  the ci’ubabi lit:,’ t’ , btai e inc  t} :e::u da t a .  A o - o:c;.uri —

sari  on ’ C : i t ’se r’:i~’ 0:’: resulted in the data :‘orrriat r e s cr i t u o  i n  Figur e 1.

S llO J ~)Ct1t iOf l  da r  to , the his tar’S r o i l  da ta , an -i the  Ieso~’ I u t~~ve -tate w~r:i s’s

a bed s 101’ a -juaJ, i t a t I V e’ descr’ i;-tion of the va:’iecu : Sites or grout -a:’

c i t-c s .

. 3. . .ext , the  p o t u n i t  lal so -c.u ’oes or ’ .1:LS’c : u~: to be i i cr : t I :’l eo .

was ‘c.:uallo’ a r ou :uwiet  I’,’o arid cen t  i n i u i  n c  process W I  St.i - O n c e  se-cr: .

I ce- ding  to a : , o t  ‘sea’ arid so r,. ‘ih: e :‘uliowin,g - t  ta cos W - c O initial..,o’ Ic—

t~ be :to,s ’~ asslicahle.

i o L . b :’ : :UhIc  r c.:i : s t h a t  i r, : lt i  Lu t :,e c oastlIne an ‘c.~~,:
sc:b asuuous t e r r a in .

u. Coast ccci -Jeodetic (C & G) charts.

C .  F cdeI ’r t ..c. a’sc’r:ci e.~~.

(1)  U . 5. At’r:.y - ‘ a’: :: of Lr:glnee:’s ( Ci. ) D i s t r ic t s

(2) C a.:t:iI d:g Sneer leg l’asearch .‘e r ,t er

(3) ‘ s r ,vj c ’:,ru:,en:tai i’:’ a t c ’ ct I sr~ ,t zun~o’ ,’

( 0 )  U . S. ‘s ..’alo ical

r .  State agencies ( vari o:sl~.’ r:m :.c-J )

( 1) Fish an:d W i l d l i f e

( 2 )  Envj i’oru~er:t:.j I c ’ ., : t e et i o r i  I- . ’ ;

(3) Coastal Cc:n:e C o - a r d i r t e t i r n ’  .5

( 14 ) hepa: ’tn ::enit of Situ ’ I n c  lW’ s o ,tr’cc 5

reJ.gir ig  f i r m s .

1. Universities (primarily oiea Grar’~t ).

~~
,. Literature.

hula I’ loot I on

20. Tue U . C . Ar’rs~’ nigincer ,-I :utei’wto l.’S cnpeo’imeet St a t i o n

mainta ins  f i l e s  of’ C o ~~~ t and -U .’odetic .:huai’ts a: well as t op o gr a p l l ic  rue ; : .

the se Ci  lit . :  wer e u:~~J an,t c.t :in~~len:teni ted by mor e recent o-oltions.
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- I  t ih ~l .o

Tifj ~ ,~~OU5 ~~ I t , 1l~ 1t ’~ a’ Pe l-r es . ’ i n .  I i u a r a c t .c n ’ l .  S I : :

Coil , t o l i  V o ,0 ! ’

i t t c  -g r ap i u i o  Cu~ ’t ’ . I I r i et e s

5 i r t h i  
__________________

Size

CE District 
________________________ 

L’iaro,et’-r’, in 
_____________

t :u te  ____________________________ Length , no 
______________

C wily 
_____________________________ 

Width , nu 
_________________

C & 0 Chart ____________________ 
Depth , rio 

______________

1:250,000 Topographic Area , _____________

r°’ ig. 
_______ 

Site 
___________________ 

St in k Sougl o

01151

Environment

iixcavnt ion ,“iet}:t.-J Bed Materials

Material Utilization Water

Depth , in _____________

Available Data

Alt e rations

N a t e :  NA = n:a t  available.
l )o i t,a ~

‘ ,:oo r~:u

Firer’: 1. Date collection form

~ 

~~~~~~~~ J
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The ‘fl D i : t t . r i  ‘ t o t  t ’ T r o t ’ i~ r:e’l t i ’’ p u r s u i t  I ’ i i m r r: for t h i n ’  . ‘ t c t i ’ ,’ i t i , .- c’ ‘rid 

~~~~~~~~~~‘~~~~~“ .‘
~~~

‘ 
~~~~~~~~~ 

—-- - ‘.- _ _ _ _  J



- - . ,,. ,~~~~ ~~~,
. . 

~~~
“-- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -

usually had the subsequent data verifying adherence to t h e  l e n I n .  1 ’  . Thi s ’

::I icj , 1 a reds ir i s  comb r ote t en’ :: furor  i colors ! more data t h r e x r  t ir e  oanusttr ’a- : S I . a~ ran —

ts’r ’ i:.il dr edging c o n t r a c t o r s .  ‘ I ’ h i I c ;  ‘I i f fe rencu  was due p r im a r i l y  to t i e

ctluel l being located i o u  bay:; or’ estuaries where the pi ts  h w ’j e ‘i t ’cnc u e n : e j

to r’ u’nn i:i i n  ope ru  , w b 1  1 Lu I n u t s o t  ce rus t r ’uc t  ion rruater i  ci contracto r’co ’~r’,n’ k i t :

: tSI’ to acni:; and n’S Von ’:: w h u u r ’ u L i t ’ .- niost p rof i table  locations dejenud Ul~orr r a m t O

rep l eni r :h innu enu t : .

.1 ) . The un ive r: ri t i e s  contacted did not have as much io t a  as th e  (‘F’

‘istr’ic ts- , h u t  t h e ’,’ u :;u ’illy h: :ei a ready knowledge of how or ~ b .v r ” ’  ‘.r . i c —

“ d c  l i t tl ’..’— k r:oc’-n in format ion . Ti -re u n i v e r s i t y  comm unity is “5 rip cd t: ’ :—
S,n c it , and their inve::t ‘t i ter , : u:tu:,il ~~ could furnish:  a li::t on ’ :‘uo ’,- :,S

inuves t i sato i ’t :  and their  reports related to this study . All i r , v c - : : t i ”c - n o ’

contacted were anxious to cor utn ’ ihute  and even mar e  anxious to l or e of

anything that might have been unknown to them . The universit,. ‘or t i f f

investigators furnished bihliugrae-hiies that were used heavfl.’( in ref

iri s the bibliography tucconspanyins this report .

30. Literature sources used within the time frame of’ the stud .’

won ’0, extremely beneficial in locatinu - and descnihinrg subaqueous site:,

Data Presentat ion

31. The sites are located and numbered on portions of 1:250,000

Sano ’i’aohiic maps, and the data collected are tabulated on des i”r :ed  fo o~’::,r

(fiSsure 1). The entries used for the tables were standardized to facill—

t ale  comparisons between areas  and sites. These standardizations and/or

‘sxpln .tna t ions  for terra : are presented below.

a. Location: Self-explanatory.

1- . His  lo ro :  D a t e ( s )  excavated . An:,’ work not known to hove
been accomplished is entered ri ot “b :r”slect c’d. ” Natural
‘I ”~~’es - s -  i ons are cat e r e d  as “not available.”

- : .  Excavat ion method: “ Slecbirt:  I cal ,“ “Tr,’di”oullc ,“ and
“natural” are term s used.  “ I-Wci:’ir:ical ” covers i n” iu ’lines
and clamshell or ladder dredges ; “hydraulic” coven ’ :: s ac—
t ion d r o 1° e s -  , whether stat i or u ’ cry or tc’a I lins; ’in’I
“natural ” i: entered for those depru: s ions  formed t l r ’ c ’ u - O :
natural processes.
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0 .  t ’ l : i t e r ’ i t .: L  u t i  h i : : : u t i e n u :  “Co-riottaS r’epaeniisic ::enct ,” “ c iii ,’
and “ :in . ’gc ’ug a tt ’ ” are the turn :  i,,::ed. “ C ,not Sal r er  CO~~

n : :e t r t ” ,‘e’,’ur”: all beaclr—as::aci tite -O aoti’.’it l et:, wb .’. ’~ .r .- t ’  o r . - —
p lacenc e n i t  cc’ erect i-sri; “fill” iS Skin ,  ,; en s - . lemun ut : : t  S a n ,  or
c c ’ua t  ion on ’ above—water aru u :. o ‘s r  - ,c€”~’n .’L ’ .’cnaer. ’, ; an.
gate” specif ies  sand and/ a’ grri ’.’:J . ansi ::rs.’ll:: fey’
commercial uses.

e. Avail able data: i hysical , o nie r t o l o a l . , an,d bielegicri~ -da ta
a r e  er u t er e i  in :  th is  it ernu . I h ip : :  ical tr i t e  in,lu-a u ‘. 0:  —

grap hic p ro f i l e s  or ~x’airi— :iso ar .nt ..y:’: .:; on u e r o l c a l  .iu’;a
are watcr’— 4 u a l i t y  data; and b ic logical  t a te  ceoc t or it e
examinat ions  o f animal l i f e .

n . .  A l t e r a t i o n s :: No star:dar -a terms ax ’u used , but this- e::5:’t’
reflec ts any subsequent alterations ,

~~~ . 2cia ~~e: The terms “circular, ” “rectang~~~ar , ” “l lr . dec ’ , ”
crud “ irregular” are descr ipt ive  terms used.
denotes that all diameters are e s s e n t i a l l y  nalual ; ‘ se:’.—
angular ” denotes that one side is <3 times tIre r er i en i . T, c—
ular side ; “linear” denotes a rectangu.lar s-base ins wh ich
one side is >3 tImes the other ; and “irreg’aisc t” den-a-Sec
those cases in welch none to t’ the abc.’:e d esc r i p t ion s
0 _ t i - i  ,

~y .

ii.  ‘s l i ce :  de l f—exp lanatory .

i .  Bank angle: l.leai’ured fr om the he r izc -n : t r r l  ari a re-cuoc-oc Sc -
three broad classes : <20 leg , ~ D — e O  des , and >60 Ic- , ’.

,j,,. ho ed noc -it er i a l s-  : “ Nanisi , ” “silt , ” or’ “ -: ‘se5,’ ” a ce  ,~:u t o
i d e n t i t ’o’ sab ac u ecus site surface .

h o .  ‘Pet er . r c - n I h :  The -1ep51: of She subaqueous m i t .

52. Lec :.t t ion i s of cont inental  snuelf  and slope depresricro , tren:ches ,

or canyon ..: hav e been omi t ted  due to scal ing problems involved.  There

- ‘ . . .. 11,12 - - -,,c~o a t: : n :,  ao ’u ~~i’.’ur ’i ir~ the works by ~., r : e m ’ a r ’ :, ‘s hue pai ’u ccc

b ,e t a i ’l ar:- c I n s -t t n ,
13 

inman ,~~
’ i,r’a~ e and Gorsline ,’5 aru c L ch u p i . 2 

~‘Iost

is’ these x’et’er’dn ,cuc cover physical descr ip t ions  an :d cur ren t— se’u ir : :er ,t

trans-port.

,~~. Dredged channels , berths , and canals wer e not mod eled in the
inventory because the purpose of the study effectively prec luded these
features. Occasionally , some overlap occurred where depressions were
located along or adjacent to shipping channels , and judgments were used -t

to exclude or include them . Generally, these contiguous features were

iriclsitoe -j when the bottom was substantial ly lower than the vessel d ra f t s .
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i L cu t  o X t u n u b l e s  - c ou r se ! i n :  the Bait i Su it” ’ District 
lh

I - ’ 1 ‘ u r ’ u : ’ , — ~ : n a i l ‘I t S .1 05 1 — l i - b  J : ’ e :vr :t  the  j j 5 t i  collect ’:ri dur—

i n ’  t b :  is ,o andy . ‘tho u  t i  gur’e:: t ied tab S c oo :q-~ - n .’n .t!’ at the end of the  text ,  to

eve i i  -i lu nn ’th ,’ ir ,t en’ r ’ u h t  .1 o r : .  l”or he reader ’:: coro en: i vn ~ce , each s i t e

is ;‘ b . we-i  by t h e  :t~ j ’n’o n r ’ i a te  m ite tntl ult.it SO!e’. . * The data are

t ’ t r : u n i C  c i  in ‘ r u  a i n i u t i l - e t i c a l  arrangement of’ t he  CE D i : :t r i c t : :  iru which

t i . ’ : . O t  ‘
~ ~~0’~~’,5~ t - i t : ccuI ’ .t

* b ” e t ” - r ,n c ’oot sect S - - r u b i n  he t a t  l o ir e  , o ’ s n u , ’ r’s- ’r t i v e  t o  those men t i o n e d
in f , hr: - ‘0 ’
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PAH’r V : l n l i t A l jJI ’lOh J l l  i’IT , HOLE , 05 105 hb ” slC 11)5 fJ s’i’,(lHi 1 210Sf

35 . Sic : au t - .’ i qu n ‘ott::  i 5cr i nven to r i ed  h s : : C ~ sed a wide range at ’

‘St  n i L - a t e : ’ n - er’ tinuent to  this study . The selection of’ c~ualitatiw’: ‘,erra::

t o  i o : :c r ’ib e  t h o s e  d i ssi mi l a r i ti e s  r: , :t’ l to it difficult to group s-iteo: ‘,:itb

or imi lo i r  ch : tn ’ ac te n ’  i sties. A reao :oruno!,be : i n . n r a : i c h u  was a division of sites

into the three previously used categories : treruches and canyons , shell

n o d , ’ i n , ’ t o r : ’  , t im id  n.-e : Icbu r’u n l e r u i s b  t r act ,  t or cons t ruc t ion  mr:aterial Or e-i,’—

in’ o t l t e s -. Some 1 ’ the extreme :ui aqueous s i te  ch c r ’n t c t e r i . : t ics collectea

also include S so tha t  a broad spectrum of type:: could be resented.

Trenches or Canyon:

3u .  “i rt y a n : :  o f f  the coast of the Uni ted  l ’tates h ave a wide var i a—

- n. on ’ l ” : , r ’  I h - t  ive a t t r ib u t e s .  Tabulation.::’. by i’.h ie ! - -ard crud Dill
1 

m cd i—

S . n ’Sh: t” :e, ’ I t t u ’ Cro ons  3 So 60 naut ical  miles b ,e ad in s  in 315 to g rea te r

‘ t n : 800 ft  of w:.ter. TIn e crin:yer,: traverse the continental sloper with

‘rn r l e O :t :  of ’ 125 to  5 ~~) n ’t i—er mile before eran tyirug at depth : of c 0 to

1’),, “ - °  ct . I,ar :’it :-dr .’~i craftIer are generally concave upward with a

ton’ s,: :oect i -o r :  I r~ ots ’F:t Itig :1 h r ” .’icn~. iri:~t€’1’; V—:’hared profile.

37. The we::t C O  c:t t n ” :r, - t b i e .  ‘ tr ot car,’,’or s- are much nearer shore
t r a n  the east care ’S cany an i s .  b rat-ably the deepest and largest can:.’on

on the west coast is fi o r~n .e r e , ’ ( ’ anyon , Cal i f o r n i a . ’ This canyon extends

from about 98 n t  front : I-I ’s- l ,or : l o n g  in I’lon t i r e ’ .’ f ’ .ay to the Ilontere-,’ Fan

Valley , a distance of’ 51 mIle :. The - l a t h s -  n ’ t t r , ’e fro s t  ~ ‘2 f t  ‘ t the b.ea-i

to 9,600 ft at it,: .iunction vi oh : the Fan ‘~-‘a ii ey . ‘Terri n ’er:cas- :oedis:euot:’

in the canyon have been r e s or t e d  t e a  Iu;Lbo of’ 13,500 ft. The gradient

rane ’eot from a 1:1gb of 670 Ct per m i l e  near its head to 105 ft per on. l ie

at . its lower ‘ on -i .

38. Several other wes t coast canyons head nearly as close to the
shore and extend to deep oceanic basins. In most canyons investigated

(Shepard ,
12 

Drake and Gorsline ,’5 and Inman~~ ) the do~~r—canyon trans-cort

of mater ia ls  wa , o con t ’ i r m e l .  Shepard 12 
reported that sand at depths
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S O ’ S - n’ 51:00 :  11,500 n t  in Sb : - C - ti n : D ieg o  Sn ’ : u ’ t :  ‘so,. ’ 
~~~~~~~ 

t t k . l y  t r ’a n , ’ r . ’ - r ’ ‘‘a

- 1- -~~ t — s -  ‘ i b : ’,’ n o ,

3) .  ‘ F l ue  .-a s:t o,.) : i o t , a - ,’ - r :  i:u:,1 l i i  beaU m u o n ’ t ear :  (, nj n o . 1 1 ’ ’ , ’ b r-,:,

t h e  s’ot :s t arid o t t ’ , -  e s . o e r u t i o : t i ,’ 1 i m i t ’ . ’ -o to S l u t , ! ‘ - o S  1 . -n: of , tb: e o - - n , S i r : e c , t a t

slope ~c ’t b ,  ‘n ’ I
’ ’ :: so t n . ’n k eu t  , t e n t h  Car l i c e . 2 ‘Its: iars uct of’ th ’, ::e

t r u e  : : O i - t , 001t  S oin:{e n u .  n o - h e’d :irini D i l l  n ’, -i - or c:r t }, .’t t  th i : :  site ’sa, : f o r - - ’

t o -  L-y ‘0:5 in 1) 0 - 1 , , maP i r i s  it  cite on ’ t~s. - n ’i r : t  cae’1’or,:: to c

:‘ec-:- ’r , i s y , l . , ‘ b c l . a r ’ l a m , - I : I i i ’ s ::rc- . a n u t  r’evuosl:: t h a t  i h u s i : : ’ - n - i - ‘“ tn. ’c’~n , :,e,’:ds-

no 295 n ’S on ’ w i t ’ . -!’ ,r - 1  n’ s.:: into a Ccc wallet ’ it t i n  i n n -sax  o n a t s t .e ~~~ So. 0.- f ’

7 ,  :- ~ f t  w i t h  t.i ‘n ’o ~ i t -n , !. I c’a, ’r ’ t ’ : : : ’ if l g  Cr oon , a t - n u t  1F5 n ’s I~~ ’ j r u i l s.- -’ ,t its

hu e o i .i t o  ‘tpp rox i r t , :t Seiy 80 f t  ‘or mile at it,: conf luen ce  wit h  the far:

vo i lle’,’ . Th i s  c o m m o s - l i  i- t ’an is traversed l oj  t k u e  valley for some 200 miles

5 -c- a t o r c h :  of’ at least 15, 0: 0  f t .  Tire remainder of the east coa::t can—

yen :: t in ” : i cc I du- ~l~’ s-mailer’ , and none c - ie n’ -ce the 330—ft contour .

!4Q~ The cont inental shelf along t h e  east coast is- eat tr c i v e n - .:cd

c - v  c any on : ;  however , the Hudson Cho an: t :o l  extends from New York b lo cs ’ S as

t OOl!’ I ,‘ ‘ u:’i’oc: :o S b u s - continental shelf , t o r n :  i eat ,Sr : ’ lu st  i ’i or to i c-r i d S c, ’

Sto r.’ :o n t t l r u er t t a l  s lot . e. Small deprc ’o :s- ions less than 60 Ct deep ~‘ccuc ’

‘don, ’ the length of the cI: ’i nc nei .1

. .5 :eb - ’~ird and 1,111 1 also report that :omall  ravines or gullies

cross n - - o r ’ t i o e s  of’ the  advancin g  ‘ I i s - s - i s - s - S p~~i River Pelta front , but none

are o n’ ‘ s ny great  nt osisr :itud u , e i the r  in ~ie~ th or lateral extent ,

hoc ’ach 1- ct  l .’n i :h im n :enS  or Con :t -t r’u otion Ac .:reCate Sites

~2. Beach rer-ier :ishment el-er’It loon :  leave l~~~s- of various sizes ,

1 - o t e n d o r , ’ un-on  the shape of th e source and t h u s .- repleniSament areas , in

addition to the quantity of sand t - o  be ‘so: ’S’ so ’ o-J . A long section of

beach to be restored usually result s Sm:  : long S a r row area and p i t ,

irov ided  t h e  source is continuous . I C  ri ot , the ‘n-c ’-r’ n’ csw area wil l  be

ex t  l oj t c I  w i t h  addi t ional  e f f o r t  e x n - o ’nu le I to cram ] no ’ , ’ t h e  sand at the

coorr ” - t t  ~-o r u t ( s ) .  The w i d t h  of borrow son , -  1: usually den n - I ’ - r : t  ui ’~~r t

t h e  u ’ l - t h  of ’ mnate r i ’r J  available , effective opur : :t  i n s  i e p t b r s -  no — C t h e

- i r edge , or ‘,he q u a n t i t y of material required. The Joist factor usa.’u l ] ,’.’

19

k, 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~

‘-_

h o t : :  t - m ~~’ .0 5  : 5~~-: ’  1 0 . ! .  :- - n : ’’o n is  . :ou r , t ,~ - r o  - ‘ r uS t - I  ‘- n S ” ’ .’ti ,’ ’. -

r t n t - t I ’, , ’ ’ i i ” ’  t ” : i i i ’ ,’ ’ - a .  I :O . o ’ m u S

‘ 3 .  , . , t ’ - r ’ - , u . : b e : t o k u  r ’e’ . : t ., , n r ” s t : , ,n :  o n ’ -- , t o , : ‘ - v . ’ ‘ - ‘ - ‘ - n .

- 
‘ a ‘n .S ’ t u ’ ’ e ’ t t , ’ O . ’ 0 1 :  c- :5 ‘ n ’ t : : ’ ,- - n , I t e - i  I S a ! . - , ’ , ‘ ,‘ , ‘ i : : r .  i n : , ’ I n tee  r o a r ’’ c - O S

‘ : 0 , : r n ’ i , I r e , ° s S :~’ - l i mi t  :oon : ’, ’ ’ -e ’t ch  ‘51 st :  n o t - :  5, ’,’ i t o - I, ’ t o

t nt- t v- c  I e s - n :  ‘ , c - : a t  Cs ’. ’ - , h is  ‘ ‘ - c , C- -w Y o r k , on: early coo I ‘ ‘ o , 1.-u t  ‘S.c.-

, ‘- , 0 0 i m ’ -Oe , :- ,: : ‘~‘. ‘ i ’ t ’ t i  -o r ’ :!‘SO ’ t l i c J u . , ~~~~~~ r .~~S , : ; ‘ ‘ , o i f ’ i ’ - k .  ,I. : a ’,t e’ r ’o: ad . ’ , ,r , r .

n ’ ’c- - n ’- u  a :‘ o ’.c m ’ :.-: S u n ” , S i - - n u  ‘o ,~e o t , :  : - o r i r : ’ ‘. 0 , - - 1 )30’:: 1 ’ S ’ .: , : ,at  0 : ’ .

b - . ’ s:h o ” - n . - t ~ i J i t : i S i o - m ~ : c’ , ’I”,L’:u’.n e’ i in:c-! o ,- ,- - n : ’ - r , ’ n ,e’:. in :  ~~~ l~~ - ’J ’ s an , -0 i “ D ’ s - .
- 

. 0  5,15 20 , -S
~, , ‘- I , ,t ”,-s, ’ki , o a : . :n ’l l , h. ’ c : r ’ l’i c r c rud  1)olivc’ , -

n e :  - - n ’ S - :  a r i t h o n ’ -,~ I d e  sir , ’ ’ ‘of

I’ i~ 
,.‘ ::.‘:t”ut t’.:n’i.°tir :,. A r : - - ‘o tt o - o n ’: O S ,  or ’ i i n i ’ - ’to ’i ty is - t o . . - : -or r ’- ,o: 1 :1 5

0 1 s h I t t u  S::c i: ’ ., t ’ :’ i o : ’ n : ‘ S - : ~~u t ’ , , . I i s - s - i : s - ,S. r - : : i , t.-e ’i t oboe s  ‘s~~~”: c’ - - : t - c n ’ e i.  

- ‘-.- - . : b r: i, 05 1 ’~ ‘ o 1 n n ’ t i e r n - :.tr: : aro-: ’s - : ’ : i n : ’ :t’ .- iy lOO n ’ S

‘~‘ i - t e an :,i ‘ - x S ’ , n i is - ’. ’c n o : ’  ‘ t~ I n’ - y . i t o o ’ s t e l y  25 rt , ile:o . l I e  ‘,‘Se lJ  -s’ :: ’

O t ,a t ’ : i ’ / a milL-c- :: . ‘ - ,  ts-i c: n’ . :’ - - n i ’ S , .

~ ~
, 0€ ‘.: o h , -: In :  the  r : - er tbea :t  ~ ~~~~~~ , ‘ ta t as - n , -e’.’,: tee :,  the  n’ -c i I —

0 , .’: !,. o n ’ m oo . ’, ’ r e t  J ’ ’ r i  . o :n :, - -r , ‘ : : . .‘ - ‘c’os. o r ’ - of’ the t e a c h e s

- - :: ‘; n ’or ’ .Lem :is :: , - . i ‘ ,, . t I : ,  ri’ a t e - ,i 5 - ’.’ the  n - t ” ?ii e .o “et ro.L-:e ,i

; u , t :. s :r .  tees-’: re F ior: i :tbs’ ,ar : t  t’ .- , ’i e c t - ,: n , -’ iv” . i:s il ly a::- ,) l~~c.: ‘ 

1 n :u i l l i o n  too ‘ o h  ) n ’ n’ , o L s ~i ’i o i i i  w I ’ :: r o o s t  o n ’ the  si t . - ‘ a i r,, ’ ‘ s -n  c ’:ooi ’ : e te l ’,-

500.000 ,‘ .. ya .  -Sos-t  t o cog ra ph ic  p:’cS’i es ir : i ica t e  wi-I ’S.: of 500 to

600 Ct , ,.engt,ri : ‘o’il” ,’jflg o~. :o .t , 000 to 3, 000 0’S , ceo) wat e r  00 :,

r” lr t ’ i c , , ’ ‘ n’ : ::, 5 to 20 n ’ S.  ‘- l , o .ot ‘- :~:.o’ , ‘-,‘ : i S I O I l O  . ,: o ’OrOi t o -  be ‘ : 0 0

20 I’S -i o ” ’ r w i t h .Oi:Ic slop’’ .: or” 1-5 t o  215

‘the . t ’ : l i r t e m : , ‘ ‘ ‘::::aL’ntion r’:te: in t h u .: ’. I i t . s- are . t 

,:ur: -ii ::t ’sre ’-- On’ - or :. ‘torn ” : cO t , )  ‘ “::S v’:ve t j d t : o r:  ‘ s t  5’ - r i m ’  -

asrocs the  borrow area. Vos~-er ~ in d i c a ted t ha t  , Lt:eo se I” :-t o t o S t o s -

ar ar t , the p it re:::aiei: ,g cit tine b:ec’w:’c I steno I ttute

W e c t r o ~~rt , t e r:n : ect i cu t, v o id S auc e 53 ‘,‘snc:’: Sc  f i ll .  2- . ,e t s ’ r e m ’ ’ : ”. f’s-s

the bi ;.crrison, oS-o ’,s:n,’,’ Sc-ash: rests-t’cttion ino-iic:.it e .b a ., 1- —v ’,-a: ’ l i fe .cn ’ar ,
- -- . ‘ 20(~~9’ — t 9  0 1 )  for tee r e s u l t i ng  b -s ’ r ’ow p i t .

1, 7 5 - v es t S  I ’ ’ .” :s ’b .r ’ r o p l o n i s h : t s’ .- r . t  on’ - e ’n ” cor , , h o m e I c oat cs ’s-o s-n i i to l i ed

01’ ‘ n r c I l O n n i f l o ’: 1 t en’  Sb ’: F’i - . , r ’ i - .l ’ i  -ca l,- ; ? , .  S’h u ’ :. ’e ~‘1’o . , c o t 5  ~~~~ for’ the n000:°t
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I n ’ ’  , re- c ’r .S ‘ , ! : - t  n ’ ’ : n ’ r ” .:Sn . ’ O : l , 0111 F o u n t  O ’ ’ ’ : i , : s ’  mu l.bi ’o o w . 1 ? Ic:: at ’  t ’ , o t t ’ : I ’ I ’ t .L 1l ,~~

l ’ic-d . ‘fi . I s -  0, : , , t i . ’- ’ ’ 1:; n o ’ - b o o r S , ’ mu ’ ’ 1 - . ’ ‘101 c t - I .‘ ‘ - ‘ ,‘ ‘ - : t . ’ :u ’. in ‘.1, ’-

coo W~’1 t Os- i O i ’ 0 O ’ ~ ”~~0’ - l  h, . -n : ’ n n r d s  by t I m ’  n i l - i  o r  t ” . ’r O’ u- St- tO ut 0 ‘ ‘. ‘ ‘

si i n : ’ o i l  ‘.:‘.. - : r ecr ’e t t ’. ~u n u  o ir ’ ,,:tt .o

o t t  j o t  i o ::  C- -r Sw’ o: ,
Sk , ’  ‘is-

t o e  i ’ , , n : u n  t o , ,  Beach , I’ i . o t ’ I r ’ :, : i c ’ i -Oi ’’,’ : , 0 0  : ‘ ‘ .: n ‘t I m : i s - h , :  i w i  t . b ,  0 ’, ;  0 t ’aX .i nn.~ t.el5’

1 :: :lllonu cu ~id 01 ’ :!‘:m n,l - r n ” - i ’ c t  I ’ m ’ ::, O i , : t t n~l ,  (Site  r i l e  - - ‘,‘ !‘:l-ur ” - . The ~‘e~
suit leg cit i.; in an-n r’ :.- :’: .i t ’ a t c ’ . i . ’,’ ~0 to ‘(0 c t  of wa ’. ’:’. , t , ’: 

-
- scoot

Is - l omt ud , I l:s’iI t s , e:’ o ’- ’ n’t ir t ’,e’lvc ’ —f 80o ,ooo -“ . u yd 0 - t ar a .‘. ‘ - n s ’  2 , ’ -’ , ” f t  of f’ —

. ; b u i ,’t ’ ,:. The rc ’c’-u lti m :, ’ 2 — : “. — c l e ’ ’ I  pi t  is c- .,- ’o ’ .’ r ”:- i  t v  12 to 15 c ’s at  woi t er ’ .

t h O  1:0 borrow s-one is- 1 ’ i L I l a - ’ w I t h -  : ‘ ‘o n :  ‘— ‘r’ ’ c ir : ’o- i no , ’ - ’ ‘ :0 ’ l t t t ’ ,it a rot e ’ of ’ 7 ft

c-en ’ ‘s o ot’ , (‘this ‘i - ‘on ’ - ir ,:i::cr. ’ . ,: -s- :5 0 i ’ ’ ’ C 11115:: ’ n o- v to : n oP e work e”is-

:icc,s:um- ’Ji :h. ’s-.i in ). h I ( . u , )- S
fl’) . i ,’:n’ ’ro— :’ ot ’tl’: beach : n’en-len i sbutt , o ,’r,t w :5.: i i u i t i a t ’ .:,d on SI t e  vu:!,

coas t  w i t h  i: : :n , , i o  Be a ch: , Ct i . b i : ’ - , .- r m , l t . , i n ,  io( 8 when 1, ’. , lSiu eu :.‘—m 0 0 ’

: :o t ,c t ’-crial  w:s’.: rtuoved. Irr’egul : 0  ar”oa:: 15 to 20 f t  deco wer e cruats :0 Sr .

an t o r n .: ’i 700 by 10 ,000 f t  located i; I t ’a : ’ :cnot ct e l .y  1,5 ° ]  f t  offsnce ’i . Pr o -—

file :;  l n n - f i c t - n,t e  t ha t  th i s -  area is being rapidly liSle:.

50. 1-5 ;aw::ki ‘s collect-ion of data  an pits formed tbrcu’b: ~ r’e.I:’ir,s

Con’  con r t n ’o o u i uj n  on f i l l  material  cons t i tu tes  the largest .o i n u ’lc- s-c-e:’c’e

of’ des-sri o- t i ve ‘b itt.: current ly  avri iloui - le .  His do t  a i n - t i c ’ it.e tha t  these

‘ o u t , ;  are ex t rem t .’:i,,’,’ vr t I ’ ’i O t S . L -  Fr: areal extent and der  : .h: .  ‘ uS to- eec-us I s :

5000t;c:r,in :.” af t e r  t h e  removal of f i ll  material relate dire-:tl~
; t,c tt :e

omm:eur:t of mater ial  cs-cUe d , b u o c t e s the vai’ioul-ility. It is I m’ob:cL’le th at

economics picy a sub: ’s,sr,t I’d role in oie; .’oro’oining the 0:: ini ncu ro size a”e’i

S-c be exploi ted , and ‘Ott ’: cs-±. in ::;ite could be nn s- c - io of a normal m i r : S ” , urn:

d i r s - e n s - i o n  p i t .  b h o w , :v , , r , a ~r’a ’i ’i1enut s ize dci:: not seem to e x i s t ,

51. On t h e  other hand , t i -re const ruct ion of time o f f s h o r e  d ril lS :: ’

is lands as reported ty  Rus-s-e 1l~ woul d have to -;ualif’,’ as one of the

largest e f f o r t s-  avon at tempted.  This t rench i i :  the  fart  Diego bhou’i’oi’ 5 0 t

r ei-or’,c’.I to  be 250 ft  wide and 75 ft  f e e t - . These d i n n u e m , : c i e r : , o ~oi’ ”e.’. s-t t titc-

a lerrn ’th of : : ‘ o r :r’ly 2 , - I: f t  to obtain the app r ’ox ir n ;n tn ,oly 3,300 ,000 cu p0

a s- c-it .
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I m b ue l i n t’, ‘ , I g  ii:, ’ ~~~~~~ ‘ ‘ - -1 . - i ’. ’:,-

52. . I u b ~t : jws-o o i .: :n1i. ‘ ‘ . 0 :‘ un ’ , ’ : i r i I , , ” ‘oft -n ’ ‘, : 0 0 0  n ’ on t , O ) v a i  “i i ’ ‘b i t ) )  !‘or

b o t : m e  ro i l  c r i t t i o-io:d c’, ’n t : ’ :m :S r n : o t m : u ! ’oi -s - t i n ’ - ‘i t” : usually t i  : : r - i m i ~ i m : ~~’.ou:  , ran : . “

:n n’F ~’ni t~’d lin e:tr’ do .’pre:;:;iom: .r . ‘It:: 15:1 -il’ :- lo i s-tri e S r ” ’n-’ ~o’?.ed t b ’ s ’. ‘.5’’:’

p i ts :i’;era 0:e t~OO ft in width and may e x t , ’ m : - i  l o t ’  a c uiruul it iv,’ :1: S’s, :.” ‘of

20 inS le:t hoer’ year . Al so r ep o r t e d  ‘Se n c  j ’robt ibie n iv en ’a , a ’  -j~~: tb: : :  a : ‘, c

1n ’a-1 0 ’ing of 5 t o 10 f t  below t h i ’~ ntatur’:tl bot tom. ‘!nuji,uLte ii’,’, tr :’.’,t’i

stoit i s- ’tis -s vary in other sires:; and are dependent upon the let  t I ,  ( : 0  - .,V ’o t ’ —

t:mr’Jcru , the th iokm uo .’ss- of the b-ed being exploited , ti ni o .l t b o c succes.: -c i’

ie~-e :iting the overburden and w a : : b u  sediments in the previou::ll~’ -Irudg’o-i

S he Galveston Dis t r ic t5 reports that shell dred 0-iri g is less

n ’ t t t u  t~sm: , depen ding upon the locat ion of the d’oioosit  and the capacity of ’

:u dr’ €‘dn ’C. The original trenches are probably about 35 ft deep but are
:‘,:o’Illed to a depth of approximately 10 ft and maintain steep , nearly

vertical sides. Old dredged cuts (10 to 12 years old) have filled to

rcor :::al depth and are physically similar to surrounding natural bottoms .

514 . ‘I’buerei’ore , trenches remaining after shell dredging are pm’ol —

-dA y some 1400 ft wide , 5 to 10 ft deep , possess near—vertical sides , and

revert to near—normal conditions in a relatively short period of time .
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PART VI :  POTENTIAL SUBAQUEOUS PIT , HOLE , OR lSi’Ii’HF,CAT’ :Ii tOl’ i l t I i’I

55. The potential of’ creatin g new subaqueous site :: as deposito-.

ries for dredged material is very high . Indications are that r a n :’:;

:t ctivities that create subaqueous sites are goiru g to increase. All

aspects previously considered (trenches and canyons , b - ’c c h  r ehab i l i t a -

tion , construction r::aterial requirements , and shell dredging) do not

share equally in this potentiality. Quito obviously , barriru0 ’ cat-a-

strophic geologic events , the number of submarine trenches- arid canyons

is not going to increase. Similarly , shell dredging should not ext -c -—

r’ i ence any extraordinary increase. Thus , the fields of beach rehabili-

tation and t h e extraction of construction materials possess the reatc’c:t

potential. Trenches and canyons are considered as existing sites and

o will be omitted from this discussion . The potentials of the otruer two

activities are discussed in the following paragraphs .

Beach Replenishment or Construction Aggregate Potential

56 . The potential for developing new subaqueous sites- for beach

replenishment and construction material is dependent on three require-

ments: a demonstrable need , a suitable source of material , and an eco—
nomical , socially acceptable method of execution ,

57. The requirement for shore protection or beach repleni::hmer :t

is continually being demonstrated. Coastal communities are dependent

upon control of the shoreline for their well—being. Similarly , areas

devoted to recreation must be maintained for the needs of both the
coastal c ommunity ’s econom ic survival and for the partic ipating popula-

t ion ’s recreational activitie s. There is little doubt that the shores

and beaches will be maintained as long ant practical .

58. New sources of coarse—grained construct ior.  ma te r i a l :  rise a re—

— quir ement of the ever—expanding community. The need for these mater ia l s

jot increasing, and the extinction of economical terrestrial source::

: ; ‘o onmm s- to dictate a requirement for :ul.ot’iuer’us- sources. This need Pact

already become crit ical for several major coastal metropolitan mir ,” o o o ’ .
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t .  The loctit 1 ,1: 01” suitable supplies of these on:atar’ials b: :-.: H-er,

initn’lSe .1 - ‘ ru sovet’:tl :‘n ’omuts and current r’c- :oult s tire promisi rug . I:’ tr s,’: ‘s

n ’ n - u t ’ S :  
- 
“ 

- ,  

l i s t .  5 :i i :- ,b .:o’ ur ” .;e:; of more than 600 nuil l ion cu 1 ifl :0

: ir e’: . tct  ,o1 ’L’ the Fl sr I - i o u  c : n r .t ot  f rom Dade County north to Or:-) in c l u - t i r , , ’

Duval Sooi:’.y curd 1500 million cu yd off the New Jersey coast. She

I ‘ c i  j’~ .ou :”.ey imt ’ lic - ’stes mu fine sand to the north with the s-’jut:,’:rr

t ej  e s - i t s  ‘,‘ - . ‘ r : S : t j r :  0:0 n o o n ” ’ shell.

- - . - :, ‘ L l , e  Oil:- i  1-5 :5, : 1 — a n ’ ~” ‘ r’ ‘ report the availability ol’ mm ,cn ”  - Sh o ot :

- I , - . . :o:iIl i -a cu o’ 1 ci’ .:on:d ‘ t i u r : , ’ tb :o  ‘A on’ ida 0005 :0 t from ‘h an  1 to I

b--catch. flue a ,:‘ . : , u n ’ n :  or ’S ion (A I ] ° l u ’ 11 to 26°20’ 1) contair:: l ( -~ n s i lli s- -n:

s - u  v-I of ci ~~1 is- it ’ s - ’:l c o i r ’ eu u:: ‘ sd  i n :  ot reef—interreef f l a t  s-tor I lex

Tht:’ m re ;t r ’ . :hor ’ , ’ a:’ C :5,0 5 im:t ’ ct ’n ’i ut bum n s  its- 0jI ’~ : less than 5 st  t h i ck .  S.c

sec-cool m ’l’on , 1 to 3 miles o f r ’s-h:om ’ ’ , s-untr ij r::: 5— to 15—ft—th ick  deposit.:

In ~5 So 50 f t  :1’ ‘sat ,:r , and the ou te r  deposits are of similar th i ck—

rles.:e: . I b t e  n o 0 ’ t ’ S t , 00r r :  d c - t o o  i t  (s6’~2O’ S to 26°148’ N) contains about

380 miLl ion: cu y~t o:’ fine to medium sand. These deposits thin frcro

ar’rr-’s-xi rs itely 140 ft :it the shore to 0 ft  at some 14500 ft of f shore .

b:as i r u vc - : ;t1~’oi 5e~ sediment depos i t s-  near th :e Chesap eake I to,’

I l r u t r ” tr , -s-e an-) r’, ; nc n r ’ t e d  the location of about 213 mill ion cu yd of -0 90:rs -u

sa rud .  1’lor ’e than half of these deposits- occur in Thinn :t le  Shoals , a”id c’u—

rtmtlni::n le~n os it s  are wi th in  the bay entrance and vic ini ty  and are -o -v er—

lilt: by less than 5 ft of fine—grained material .
3261. Schlee reported the probable existence of a 560—square—mile

- le osit of gravel with a possible thickness of 10 to 30 f t  o f f  t h e Sew

Je rsey shore between th e Hudson Channel and the coast immedi ately ea ::t

of B~ rnegat Inlet . Extensive sand deposits flank the ‘ravel deposit .

Potential markets for these materials exist along Staten b - b ind , 70 mile’:’

nort h of the depos its , and Atlantic City , 35 miles south of the deposit:-’.

62. Good ier and Nalwalk33 have attempted So locate -Ic-posits to

supplement Connecticut ’s dwindling terrestrial supplies-. trims-ar :,’ exj’lc’—

ration is in the Long Island and Fish er Island Sounds. These areas are

believed to contain extensive deposits.

63. New York State consumes a large quantity of coarse—grained
t n i i L ’ I i n g  mater ials , and subaqueous ::uj-plies furnish a large portion used
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‘It :
I r a t  Coa :tS .  i’, v s ’ i I  0:0 early as I dS’o , th e v i m u  n ’ e p - i x’ t eu  st ir s-b  I re  I:’: r~g

s - i ’ m , ’ - in ,: - i t t , tir’ io ‘cud 1~or:g I : :iam:’i ‘ ,~ m , - h .  S n: ’,, :e were skirsm: ’i r ,, ’

-m ‘e m’ s ’ r i , : r :5 w - o u r  S c i O n  to ind ica te  e xt  - .Loj.tH - Lu  s - o u t s - c - : :  . h u r l  1’ - ,‘ 
-

I n~v~ o:t~-n’ he : t .:: ’ Lake lIt ’  ic- sand dredg I rig arert :: for t hei r  poten t S oti sa il

t ’ ’ ’ l -n ’ r ’ t e ’ - d  r ’ e::’un ’c t ,’s- in  excess of’ 500 mi l l i on  s-u ,‘d m e : 001 ’ t r i ms- n o . 5 ) — S o S  V - ’ ::.

:‘ b ’ : - :n ’ u o r .: s’::n ’v. _ - ,’ ’. .’~ wet ’ ,: ’ 1-Itv un:ec - i ” t i ~~, ‘ ‘dan’ Point , 1:- : ’’ i i r : — ’,- ’ c-rm i l i c s - r : , o~~:’1

i- o i i n ’ r ; ’m , t , b u e :o : ’ . h ’ h - ’s - s i t s  - s - u m : t ’ i i m : : o - i sc’u S L o S c - ’oj :‘r’s-s, e .’],s- .

~. - l , , i- x t , . ’r :, t i’c e i i t v e i i t : m ’ i ’ ’ , ’. cC  :‘.:i i - .l ar , - i  , ‘r avoL r ’e ::ourcs- :  ir: C’S , i—

S ‘:‘o~ j a  t o O  - n ’ s - n ’ , -v 5. b - n o n e, -i Id trot lois-lu-Jo c-Ct ’s-hare b-co os- it, : . ‘ 
— 

h ow—

eV er , .0 oo nr c ’ :-e ’ t -,:b: r u t - n o: i t ’ ’ S e t’  e 0:: ,te -l in tb:e ilorutere’,’ boa ,’,’ area. Sc- h its-ar:

s t ’ tt ’.:, o ‘ ::iS S o : - t’. ’n ’ r’ u::tn’ial :-uw’c’~.-: , unless n’egul.ate-i  and/or rotc-ste-i ,

- 
~~~~~~ i - c ,i,,’ n let ’s- i Ii: th:r’:’e decades- . Prior to -sen1s~t ion of tb:e band

o , ‘ s -e ,t~ : u t -o t s -u c - o u .  ‘ mm ::tte’t’ial :b:oul I be invest igated for future

:ovulon ’om: crrt

65. :.::~ - I:station of’ additional offshore subaqueous material will

n’ ,- n o ol r ’o m ’ sc” t : ’ - I ’  l r iCu : l t i ’r ec t  f o r ’  tucho :ob ogica l  development in the cr c -dol t :0’
5: lo. . t r ’r .  ‘th u c -  I a s - m i f f s’ Sc- tr o t Er:,’irueering Company has furnished co n tn ’o ll e  I

environment os-edges c ar - ab l e  of d i sc h a rg i ng  200 s-u yd per hour fr an c .  a

S ion ,terSi0  or ’ 200 “' t
’1 Herbich °

~ reports hopper dredges o~ er a t i r:’ at

suctis- :: -~ e s- t : r c t  of 1) 5  ft , and Maurielbo ’r report2’ :ohows the Ceas-il:ibity

of ’  using these dredges for beach rehabilitation . Ih’llicott Shmich ,ine “ cr-

c-oration has developed submersible dredge pun r’-s , r-o it would oitfear

that  the feasibility of increasing working depths is primo.an’ily a -oue:-’-

t i o n  of economics.

t
-n:ell Dre,h4~ 1ru0 ’ n of r m : t  : :5

(-~ - .  The Suohl -Ir e - b : ’ iru g imm du:tt r;; is- n ’it m .ai ’i ly , s - :nr , - ,.’erned wit I: - s - e n t e r S

noun’sC’:cture , n eultry feed s-u i -p l c-nes t s -, and t ’ili ur C-sr ot : :  tua lt i c  ~‘s-o Iuct

The ro ts-S r eno:e nt of . :}ue l . j  for all t t : e . :e u :es- is  cont io:u :iiiy ,‘xt tad iru ,’.

tas-c- . : ru e lh  1r~s- - ..i o in g  industry is ‘ox~ i:’ i t i m u g  a t’act I c o s h l y  r:oi:i ’cr :ew ::L be re—

.0’s-U Se’: , 50 i f ,  l ’ctinsos - ’, - ‘onver ’ :  i n - n  at :Or100 n : n ’ u t ’ , ’ l o t t e  I b a t  wil l  s-al -rd  i~: be

- i ’t t e r m  i n o b  purely on the 1.- t i : :  h o :  of economy . Ibo ’w ev ’ :’r’ , o mm , l .  i f  I t o  ecuas n o , i s-
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situation changes , shell is expected to be a highly sought—after ex-

t-1~ 
i t :tl’ .l t - i’ ,.’ : : n ) mi t ’ c i .’ .

I n t l  shell r ’ no: o er ’vns - : :  are known to ox I :ot in the i- n i ~ç:: and os - c : tu—

0 : 1’  I n : m  f r ont  S or ’ t l :  i t t r ’ ul, i rma southward to Florida , sad thence we::twsr ’ -J in

t i r e  lu L t’ to the  ‘I’ t ’xmi :t— Mo xico  border . In fac t , i r’oi:ui ly all e o a :tm o)  ‘ ‘ i :—

vi r’oiimt .’mut :0 a~ ‘w suppor t ing  a shel l f i sh  populat icr: have ours -c t u ~1rit i t ’,’ of

-l ootS s-Smell th irit can ‘be exploited , but no long—term t - r ’ s - i u s ’ t i on  r isc - : :  luavo ’

r e s u lt e d  in detailed inventor ies  of’ Stmtte .tu l n h i e s - .  A .Lotb t ~ s-inx f :i : :b: and

A’ i i , t l j I e  est imated that  the  Alabama reserves total  tome 146 mi l l ion

cu yd and at the current usage rate would last less than 30 years. The

I ’s - ices-ton  Distr ict5 reported that the ‘I’ ex’u .m reserves were not known , arud

no estimates- were obtained for any other s-hell—producing states.  How-

ever , according to U. S. Department of the Interior ,
1414 

approximately

~~~ percent of the shell production is from the Sulf  Coast states , so it

would seem t luat most of the  rs-serves are probably located in these ers-tu—

aries and bays.

(‘8 . The equipment necessary to exploit these resources is readil:,’

avmn il:tLlo . b-red ,’e-.: operating to depths greater than 50 ft are cur-

rently available , and the technology exist s to increase this  capability

to accommodate -lev i-er deposits-. However, the pos sibility of using these

pits as -lre ’t: ’c-d material depositories is remote. Two primary reasons

are their s-hallow and irregular nature and their propensity toward

rapid filling by sediments transported across the shallow bay and

O estuary b o t tom s .
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I’ART ‘o d i :  DICCU,-:’IISN :5’ }ci’S .’I ’ T ,’I ’C A l S o  . ‘( :r 5 ’’: , 1 1 5 I , l I I I

: 0 - U :::: 101: 01’

- ‘ 
H). The locat ion of :. :ul r n q U e o .  i t : : , b :o hs . -: ’, , - ,r - i -t-r ’- ::o ion s sr, -~

knowledge thereof  is related to Sb :t ’ e e  types of 1:0:0: ’ 5 eX t - I ’s - i t t t t  m: aru t i

one natural  ph enomeruon.  1.b -s-m :—-s -onmtro lle d cause:; ( e x t . ra i l, ion - ‘C :b ooli  f’ n’ ur,

c- st -cot r’i tue or bay ‘bot tort::; , tm’ min:o f’er of san d from a f ’C::b :or e ’,o -un’ s-es to oti

shore or near s-bu ere  locations , am ud removal of cors -r ’. :e— , ’r”ci rued  i to a to r ia l  f o r

co r :, ot ruc t ion  and site development ) are r ebr s-ted  to boc:tt b i t  of subaqis -’ ou:

material and to material requirements. Shell extraction i-s ~.rir o.arih y

Ju:-enderu t upon source location , and using facilities can be constructed

in the vicinity of the source. Beach replenishment is directly related

to the  requirement for and secondly related to the source of material .

The removal of coarse—grafted construction material is dependent both

upon t he need and source , as measured by a cost—benefit ratio. N a t u r a l

pits , holes , or depress-ions are simply related to geological his-tory :

man ’s act ivi t ies  may alter the ir char act eri st ics , but demand cannot

alter their supply .

70. The research accomplished in connect icr: with : the various ~~~ ‘-s-

of subaqueous pits is in turn oriented toward the primary requirement ,

the  potential of subaqueous pi ts  as dredged material disposal sites.

Res earch with shell dredging operat ions has responded to the problems
of effective removal of sediment (dredge design ) and suspended sediment

effects. Neither of these furnish much insight into the factors of pit

creation , environmental eff ects , or pit life . The only attributes that

may be extrapolated to these factors are that dredge design now permits

economic operation at depths greater than 50 ft and th at most sed iment

picked up and subsequently discharged returns to the dredged path or pit.

Recently required environmental impact statements contain information

indicatini ’~ that the transition from shallow (5—10 ft) shell dredged

pits to normal bottom conditions is a relatively short (<15 years ) time

and t h a t  no ic -ag—term detr imental  ef fects  are created .

71. The existence of areas containing or l ikely to cent s-A n ~‘it s
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is well kr uwr :, l :s-t. the s-hell n l n ” ’ i , ’ i n o , ’ pr os -n ’: : . : “r ”:r: te:o s-n r ’ , - :j t i t  r ’: of’

n :nn ’ n’ -sw (::t ,1 .n ~
,,xjo ::i t ,, ’ 1 , ’  14 -3 d ’ s- ) , v ” : ’ i o n n - i : — i ’ ’n : g t h , n ay :  :- oo: . L~.’ u r i c - n , ’. ’ - :  - i ‘

t i : ’ , O tootS to r n - -s-lu,) o i~’ , s - i t ” ,L o  locv t  [ n o n : . : ‘A’ in ’ t , :. o u j t ~~’ pit :

51° s - ) i - , U : .  ity u t  5-h: ’ :  b i t : :  to o coo: m ’ in n ’e~~:’ , n n t s - t , ’: r - . -y .

to  c’nc ’ ’ :r s-’ t b : e m ’  a i d s-  in o u t  .:‘~‘:l : .I ’ s -mtS locat icn:: .

72 . Re ::’ ’;:r’n ’i : lot tire field of beach t” :n l s - ’ t : i : t n r : : ’.:ru t  it: r ’ : : f , ’t,eS to

ye n’ i f ” ; i ’s- a s-h ‘.5 ‘m i - i  I i 5 ,’ ou t - I  t~ - I i , . ’- 0 - s - V i o l ’  t ine o-,r :t . ri’but Sr :,’ -s - n’ be:: tr- s-t I ’,” -

s - t i l l s - n’: . Little att,’. : r : tion ion t~ts- i ‘.t S os - t o n e  s: O f ’ , t i u : s - n ”: ‘Lu r ’r ”s’ os - s -n c -  , ‘ -y. :e Pt

e :t - :’: I, i s h i m u , ’ t h at :  i S is far’ c-nounS :  in m ’C .rI:cr , :  n o t  Sri c- nit n i l  ut 5- - . : 0

losses Cs-or:: I I s  i - c o n s - b : . S to i c- t f : o c ’b : ’ i t :  ‘i c - - ri to otas. ~.-en: ded ::e:: s - m m ’.ms - f . i t s - —

- .0 :‘u :n . :e: , 1 tn t  to ho ’s-c- increase:’- m i r e  u s ua l l~.’ r:o ’l i ,‘i’b le .  i:. , : o e m i t

hrivc- att’:rm:n I .e - ..l to include the 5-o s-r ow zone So : the r ’’s’s-ai ’cl , ‘:f”Cs- ,r ’.: as

in,iicat,’J by tIne wos-n’k l . u i n g  done i n .  the ‘St’ e’u :ur ’e  islsn .I , Flat ’S s-a , ‘s-s-o n.

-t o,et’ art ’s.: fi rs -ye )~c-er~ monitored to dc-tern:: I no s-ui :o e- ;0 ios - r : t  C i i i  r st c- , r

51:0 : i r s -  C n: r ’m: : ’ :t ion ga s -t i e d  fu r n i s h e s  too ‘basic. Con’ sn-es-i C1 -s’ s- 0n , -:io: ion , : . Pbs -

C ill m’a t ’.: .0 I t ’ - ::i-atlI ,’ s -’ s - m:tt ’ollu  1 by the so l in t ’s-aS mo’,’ ’ n m er:t a t  n’ :-:: t h u s -  a

j o  Ic-in:’ Cls -t t s- . Ifev , ’r ”rJ reference s that deal w i th  th i s  s-ui ,‘ e s-t v ’s-n ’ : 

‘is -is -ed :s-rr i ‘un’ ,’ irs-s-los -fe- t in the  Biblio,- ’n’-::c:: .

73. i -u t - u s -u  bead : replenishment s - r o t e -os , :  ‘s-ill : e located in :  Ots -c - s-s-

‘s-her’. ’ ‘be ‘is - i .  e ros ion is a Jots- i r:ar:t fac tor  , ::u cb :  :1:: t b ’ .~ i-e :ich:e: o:’ r: - ’ u t } :—

ens - :  S- on , ’ Ts - I  and , N w  York . Nearly all e r ot i c - ,’ ‘m c - - i s - b u t ’s b : ’i ’,’€’ a s - o u r s - c -  of

s-i: tal  b e .:s - t r u -.1 r: eaO’ e r r s -u S, to  f’un’r :i s-ti the r :ec’u:: .- : at~:, re t -bc - it S  .:b:ns-er:t. . PI t

- ‘ o ’ i t i  ‘-as w i ll 5-v -at t t : a t -  ~- ‘~ t ’t of S:c- :-s-:t’ce r o o s t  s- c-n:ver : . eat  to  t h e

1050:: , unle,°:o other f”to ton’s ( 0  c ’ s -  ~~~ s-’ a :’: ; ‘1 h t . .’ .1 a rea.  , ext ~m:o Ic:: of

C X I  rot in:0 ’ n t :  , o r cot: Cii  s - S i n g  us- ’’: ) d - i ‘ ‘ ‘ e -5 -n ’ i - . c:itions-s . These p it s-

are u .:urii  5:  e:ts-’~’ to b e n t ’  - 5’:’.’ ‘,:‘ s - I s - v  ‘ no: . 1 ~‘n’cXInts -it~’ to  ‘Leach  r .ou s- ’ i  :1.—

os-eat rc , t c -o tt o .

714. f it s  he f t  a St i r the r’ ‘m t - s - v~~l -s-C ‘r::t c ’s-s-f. I cr: s-n ’gre,’ate s--n ’ C: 5. 1

tm atet’ial have receivc” t l i ti , , .
1

0 ‘ ‘at ion . ‘-ts -n” n w : k i  ‘s efforts w i - r u -  t-tme

only ot:a , i o” con t r ihu t  ion : .11 : t o t .s vun . ,~~i dun n : ’  t , t u i  :s- s - lu - i : ’ . It ~~
‘ -:5 d seem’:

that  the major corrtri’t ‘ i t - or ’ to t h  i :o ::i tuat  ion  is t Ins - ’ ‘h  - r’ -suit. i r ~g hole

is ‘ r l wav s- a l i s i - i l i t y  ( i s - o k  of ’ fi l l  or construct ion r ’ .’:tnn ’ i ’i ’.), and no

Dt nc - r O t : ’ im s- r ’ , ’ l  to i m u i t i s -  , -  , - y l ~ • n t i v e  r~,, o :,. ir m h.

75. future 1 -I t : ‘ t’ ’ ot. o i i n i n n ’ ‘j f ’ t , n - t ’  L } s - .n’ ’ ’mm:c ’’ ,’- . I) cC ‘ ‘on n ’ ::’ ’— , ’o’’ :ine I
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, ‘ , : r u . o t , n ’ u c ! ,  i~~- r:  o : , :r S~ ’ n ’ t t :l ‘dill  pr’ S .al-ll y ,-v’ c .L u : t t e r ” : - I  it ’ s-ic - I t }~ ’s- l:nr’i ”: - t ’ t n - ’ t ’ nl

l i t - o u r : a s- c o t , : . ‘ b : n - : ’ e s - ; - i ’ : s - I  i i : : ’ Sruo-i:: ott’ :: 51:0 f~- m ’ : t  l i l t  m y  Sb u s -

ti’aj:sportrs-’,js-r: cos t , which , at the i - ~’~~s-c-~A~ t iyo :e , usually -.:~ atn”5:: Sli t:

uc~ ::cx::ic al ~tiei’at ics-u ~~I’ borrow a ct i v i t i e s .  The f’a:trirs 01’ r :,ate: ’i a l

availability , mix , stud s u i t a b i l i t y  naturally a f fec t  pit  operation ; but 

, equal tem’n’eon tr’iai and suba’t’sts-ouo: sources , the high t e r res t r i a l

tr ar:spu :’tat ion cost is what ::sikes the subaqueous -operat ion a t t r a c t i v e .

This t ransporta t ion cost will be extrapolated t~ ‘ten ’r :,im:c- Shoe ‘.I’:’oth , : ,,-n’e

distance that is economically attractive. The locations these pi ts

will ini t ial ly be nearshore and slowly creep seaward.

76. The num ber of cons t ruc t io rm and bo’.’row n : : ;n t e r i o n h  p b ’ , :  oilS n , - ’,

t ic - o w a rapid imucrc ’a: :: e in the near fu tu re .  Three t” nctor:o o u t  n :- r t  this-

;n~oh a t . i l i t J :  ( a )  terrestr ial  supplies are critics], on l y  It: a ‘i ’- :~~; ::~~—

ic-ct por t ion of the country ; ( b )  the collection of the n : s - i t r ’r i o i f  i:’ a

s-k irrlln,in n’ operat ion in a large maj ori ty of the coru:tt’u-::t, i - sr. n: . aterial
, I at h u e r ~im: ,~ operations;  and ( c )  the operations that con t r ii . ute to a r ’ it

wi l l  be ‘iJ ,~o i r m i r u g  areas where the pi t  will simply becoro:e n -art  st  t h e

channel , or in some operations will be worked for a long tin::e. This-

la:m t e f f e c t  will  !:roba’L l.y create a few super pi ts-  r : tt t :en ’  than r:us-o:’:’r’:.u:

s-mall ones.

Conclusions

77. Re searc h to date on the e f fec t s  of pi ts, holes, or depres-

sions on the aquoou.o environment or on the life forms inhabitirur- thor.

has been l i m i t e d .  Recent requirements for environmental  impact s tate—

ments have encouraged some work that can be used to fu rn i sh  a ‘basis for

fu ture  research.  A probable effect of the increasinc requirements of

additional sources of coarse—grained construction materials and sand for

beach nourishment program s will be a decided upswing of research e f fo r t :

covering the whole spectra of the operation. Likewise , the public aware-

ness usually involved wi th  es tuar ine  dredging will probably lead to :‘onr:e

detailed research on s-hell dredging .

78. Requirements for extract ion of mater ia ls  that form subaqueous
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I~~~s- m: ::iy show an increase in the n m oar ’  f u tu re .  More shoreline will h’

i ’ r’ - o t,i ’c t , , .’d ‘ im u , i  r ep l en i s -b :& td  by the emplacement of t ransported :;un:i . ‘: ‘~~~

I -n ’ : :i r riI C,u ’ i f , I  I t ional  i’c’oiumho’:: of’ L ’e: i cb u wi l l  mu e c e r o s - I t a t e  more e f f o r t

I u v ot e I  to less- ‘it.tn ’:t-m S I ye cu-aorta] s-co t  i c r :- ..’ in ‘s r ” i s - r ’  to furn i  s - b ,  r’ es- r ee—

t ional  space. Ti .’r’r ’o’:;trial sources- of ns - - : i r : : ’. ’ —n ’rai ned con::ti’u’s-tl’:n: mo at ’ s - -

n’ I oil  Co o ’ the major  -oo r i. otal met ropol i tan  mI s-u .’:, ; w il l  decris-a::” , on . I ch w i l l

nm e ’s - , ’. ’s i t , : i t n ’  v ,u t ’ i oj t : i t , i on  of subaqueous sources.

79. The cons t ruc t ion  and poultry feed i r :Ju . :t r i e s-  w i l l  s-o - o r : t i o , u ’ .: to

f - - n t - u t )  an i m u s - r e t s - s i n :’ supply of s - t i n s - I l .  This -  a c t i v i t y  wi l l  push operation

i r : t n ’  all os-callable estus-ir’ies and bay s to t ry  to i - o ,±har:oc’ an in : c r e a s - i r :g

demand w i t h :  a decreas ing  supply.

80. ~s-our’s -me :o of subaqueous coarse—gra ined construct ion material

are both p len t i ful  and widespread . The major i ty  of the coastal c i t i es

‘ or”: -s- las -c c-runs -ugh : to a current ly known supply to enable economical use

o f tt :ose t ou t ’ s - e s .  Sit e mn a ,~or’ con s - o s -m o should be to develop economical

mn:e Sho-d s of o ont , t’voy so as to obtain an accurate inventory necessary for

th e  orderly development of’ the industry and in turn useful subaqueous

Its- . 
- :

f3l. ~‘s - un’c me.: of s--and fo r  beach rehabi l i ta t ion  are almost boundless-

wi th r:ean’15T any beach being in reach of an economi,cally exploitable :e-

u . s - i t .  The natural  no :oveno ent , i f  tint s’ , of these s-unr ’lies must be chtu’ted

‘s-nm ) the ‘-u :  r I l e s -  inventoried to ensure optimum development .
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Location Description

Geographic Coordinates Shape

1 r ’r’c 5 ’u I s-r’
North ‘st c-s-’ lo

West ‘
~:

‘ -‘ -~~~~~~‘ u i ” Size

CE District ;‘- s - l . tis - o - .r’ c- Di ameter , in 15’

State Vir gIn S’s- Length, m ______________

County F air fax Width , m 
______________

C & G Chart 5es-) Depth , m 
—

1:250 ,000 Topographic Area , ______________

Map ,l’ s - , o : u i ns-tt s m i 5. .1 .
Fig. 2 Site 1 Bank Angle

History N ’ .
I n i t i a t e - I  1)5)

Environment
- [s-n .- c - I c-I 1- iL ~’

Excavation Method Bed Material s

s-a l~ C-s-rn-I & -b ’s-vs -ni.

Material Utilization Water

Fill and ,s-~i bre s-ate Depth , m ________________

Available Data

N n’s-

Alterations

NA

b5 .,t,e :  N A = not available.
Data Source: U. C-. Army Engineer District , Balt .ims-:or’e , C-I-I .
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, t - c - , ’ - o - ’. , Hole, ., r ’  I s -  ‘ i r s - os -  s-n Sor t  i’ }t .’ir ’acter ’ M t  i n -

- ‘  i t ’ “ - r ’ , r i c k  i : o los - r n ’ I ,J1ar y l o t o ’ I

Location 
- 

Description

Geographic Coordinates Shape

North 380 ‘ 1 ’  s-~ 
hectangular

West 
(5 S~) 

U N ’  10 ” Size

CE District n o ,  s - n . i s - o u r ’ s- Diameter , ~ NI ,

State Maryland Length , in 305

County Worcester Width , ~ 167

C & G Chart 1220 Depth , in 5.5

1:250 ,000 Topographic Area , ~~
2 Q.n~~

Map Salisbury, 1/Id.

Fig. 3 Site 1 Bank Angle

History NA

Proposed Environment

Excavation Method Bed Materials

Hydraulic Sand and Silt

Material Utilization Water

Fill , 230,000 cu yd Depth, in 
— 

—

Available Data

NA

Alterations

NA

Note: SA = not available.
Data Source: Reference 146 ,.
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, ‘ ; u L a - i u t ’ , - ;z s  P i t ,  Ib is . -, s - c -’ :.-epr’er n ; ’.i s - ’rt It- ’s-,’: s-s-’ ’’ r’ i t J - ,;

- II, , Vicinity .) s- I r ’ince s o A r u i i s-- , 1D t r ’ i n t r s - i

Location Description

Geographic Coordinates Shape

North ~os- ‘ ‘.:iu ’ Os -) ” Linear

West 
,,,

j
,5° ~s- s- , t 5Q ’~ Size

CE District s-aotirnure Diameter , in :IA

State Mary~~s - r u i  Length , in NA

County Gors -ue r set  Width , in 
________________

C & G Chart 555 Depth , in NA

1:250 , 000 Topographic Area , ~~ 2 o. os-6
Map 3 n s - s - i n b u r ’ y  , l id.

Fig. 
—_

L Site 1 Bank Angle

History NA

C-/s- Environment

Excavation Method Bed Materials
Natural

NA

Material Utilization Water

1115 Depth, in NA

Available Data

NA

Alterations

NA

Note: NA = not available.
5’s-tn “s-urc e :  Reference 16.
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Subas-lueous Pit ,  h is- :’, - s - r ’ i ” - I - r ’ e , 0 0 0  t o r i  ( ‘ i s - u r ’ n s - c t e r i i n t i c ,’.

s- Si te  1,~ V i c i n i t y  or ’  A l - e r ’ -os - s- . -e r ’u vj r t ~ 5r ” s-ur no , ,J ~nir ’i io nic -

Location ‘ Description

Geographic Coordinates Shape

North 390 Q~~t Linear

.0
West T b 21’ Size

CE District Baltimore 
~
, Diameter , m NA

State Maryland Length , in 7 000

County Queen Annes Width , ~ 1000

C & G Chart 5149~ 550 Depth, in 15

1:250,000 Topographic Area , 1cm2 7
Map Washington ,D. C.—Baltimore,-1s -i .

Fig. 5 Site ~ Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

Natural
NA

Material Utilization Water

Depth , in o t,a 15

Available Dat a

Physical

Alterations

)re-1c-e ’i s - s - o s-t or i  al ii o;pu .s - ’s-l

N o t e :  NA = not available.
- 

~c-~~s- / - c ir c e :  Reference i(.-
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tot 1. 0 5

‘ s-i u o s - - J ,s- s- cu s -t. P i t ,  h -j±~ _ c’ r 1 ‘ >ressS,~r s - l o s -r ’ s-c t ,e r’ I:

itO ‘i ,,2,,~
__O s - s - ’  ‘t r u Ly ci ’ An ‘ - r ’ i .’ s - - r5 Prc’.’i r 5 ’ r’uuItd , /s- t’yi ntrs -

Location Description

Geographic Coordinates Shape

0 -Nor th 39 ~~~ s- )5 Linear

West 76~
’ 15’ 30 ” Size

CE District Baltimo re Diameter , in NA

State Maryland Length , in 14500

County Harford Width , m 120

C & 0 Chart 5149 Depth , m 15 .2

1:250,000 Topographic Area , ~~
2 0.5 140

Map Baltimore, M~
Fig. 5 Site 2 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

Natural NA

Material Utilization Water

NA Depth, ~ 
NA

Available Data

Physical

Alterations

NA

- 

N o t e :  NA = not avai lns-l-1c’.
tuata : Io n-ce:  Re I’eris-ruce 16.
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Table 6

‘ s - s - i  ‘ idu cuu o Pi t ,  Hole ~ or Dejs - r’ en .’ .1/ I i  Cluaracter~ st ies

C - i  t o 2, V i c i n i t y  of ’ Ea ston ,  !~n s-ry lar id

Location Description

Geograph~ e Coordinates Shape

North 38° 52’ 00 ” Linear

West 76° 214’ 00” Size

CE District Baltimore Diameter , in 
NA

State Mary land Length , in 
_ _ _ _ _ _ _ _ _ _ _ _

Anne Arunde l ,Queen Annes ,
County Talbot Width , in NA

C & G Chart 550 Depth, in NA

1:250,000 Topographic Area , km2 141.8
Map Washington, D .C.

Fig. 6 Site 2 Bank Angle
NA

History

i-IA Environment

Excavation Method Bed Materials

Natural NA

Material, Utilization Water

NA Depth , ~ NA

Available Data

NA

Alterations

NA

N ot ’s- : NA = not available.
Is - i t os- Source: Reference 16.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~



“~~,:~: 
- - “ — - -- ----- - - ‘ -

~~
— -

~~~~~
=-- -.

~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

‘I’ s - s - s - to e 7

I it , ic-ic, s - ni ’ lo s - - cr e s s ion  C ha ru c te : i ct i C ’c

‘i t0 ,~~ Vicirii t y ~~-’~ itos-~ ton, Maryland

Location Description

Geographic Coordinates Shape

North 38° 1-+ .L’ 00 ” N ir iers -r

West ‘Tb
s- ’ 05’ 30” Size

CE District Baltimore Diameter , in NA

State Maryland Length, in 15,000

County Calvert ,Tal bot ,Dorc l’iester Width , in NA

C & G Chart 551 Depth, ~ 
NA

1:250 , 000 Topographic Area , km2 13. 14
Nap Washington, D.C.

Fig. 6 Site 3 Bank Angle
NA

History

NA Environment

Excavation Method Bed Materials

Natural NA

Material Utilization Water

NA Depth, in NA

Available Data

NA

Alt erat ions

NA

a Note: NA = not available.
Dat a Source : Referenc e 16.
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i s - U i ’ s -  8

s - - or  s - i s -  s - ’ ’ ) c - . s -  l I t ., i - ic,’, or ’  lk - ; . r ’ ’ , :, ; i orr  ‘ ‘ :, ‘s- i ’- t c t, ts-~~j s - ; t  1C’:

, i L t r s -  s- 1 ~ i ’ i ~s - i t y  u! i s- s - , s - Ou!s -, s - s - ,~ s-

Location Description

Geographic Coordinates Shape

North ‘
j
- ’’ -s- - ,‘ ,)~~)“

West ,“. - c ’ -~: ) “ Size

CE District b s - t t i r s - s - u i’o Diame ter , in NA

State i~s-u’yland Length , in 3~I 2 D

County Dorchester , Calvert W idth , in 550_ 
—

C & G Chart 551 Depth, in ______________

1:250 , 000 Topographic Area , 1cm2 1. 17
Map Washington , D.C.

Fig. 6 Site 14 ~arik Angle

History

NA Environment

Excavation Method Bed Materials

Natural
IIi’s

Material Utilization Water

NA Depth , In 20

Available Data

NA

Alterations

NA

Note: NA = not available.
Da t ,s- s- ,loonr’cs -’: He t”s-!”:ruce i6.



i’s-w i -  s-)

‘ d t ’ L’j, UeUUi’ i t ,  Hole , ‘ . r’ s- o~j c-’e o n : i ..r ‘‘s- , ; s - i’ o s - -: ’ .:r’ o i t ,i c .~

s - l it . .- ,“Vi cintty ol’ Hni~;tori, ~~~s-r~ to -‘ s -r io

Location Description

Geographic Coordinates Shape

North 38° 32’ 30” Linear

Wes t 76° 23’ 20” Size

CE District Baltimore Diameter , m NA

State Mary land Length, in 5630

County Dorchester Width, ~ 550

C & G Chart 551 Depth , in 32.0

1:250,000 Topographic Area , km2 3 .314 ’
Map 

— 
Washington, D.C.

~~~~ ~ . 6 Site 5 Bank Angle
NA

History

NA Environment

Excavation Method Bed Materials

Natural NA

Material Utilization Water

NA Depth, in 15

Available Data

NA

Alt erat ions

NA

ilL not avail’s-Die ’.
In ,ts- s- .“~urce: Re f’os-’es - u ,s -’ ’ 16.
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‘ i ’ s-/s - I t s -  10

‘ s - s - t i I ’ s - cc -U . ’  j t ~~ Hoii’ , ‘c- N .’orens-r,nion Chs-iract~s- ri n ;t i.~’:

- 0 ’ la s- s-ton , -i’~r ’y

Location Description

Geographic Coordinates Shape

North Ys- ~~~~~ - t ~~) ” I r ’ r ’o s- ’-o i s-i ’

West ‘c c ’ 33 ” Size

CE District h i l  t i n s - - re Diameter , in NA

State I-Is -cr y ~. ‘ s - s - i  Length , m 2650

County ‘Ia .L L t o t , Uo r s - s - t s - e s - s - t s -r Width , in 1280

C & G Chart 55i Depth , in 16.5

1:250 , 000 Topographic Area , 1cm2 
2. ii2

Map ‘W ashi r iu : tun 1 ij .C.
Fig. 6 Site 6 Ban k Angle

History NA

Environment

Excavation Method Bed Materials

NA NA

Material  Uti l izat ion Water

Depth, m NA

Available Data

NA

Alterations

s- _ I kt

11’ t .  : Nil r u , ’ ‘ ,.v ’ l.j  1.~Lf i s - .
‘ ‘ s - n ’ ’ ’ ’, I - ’ - ! ‘ ‘ - r ’ n r 5 s- s- s- I ’

— ~~~~~~~~~~~~~~~~~~
‘
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‘l’ s- s -t i~ 11

C-ubagueous-n Pi t ,  h ole ’, or 1)epress ion Cl iarac ter i  s - nt.  i c , :

Site 7, Vicinity of Eacton, Maryland

Location Description

Geographic Coordinates Shape
o

North 38 38’ 00 Linear

0 
~West 70 10 00 Size

CE District Baltimore Diameter , in NA

State Maryland Length , in 14570

County Dorchester , Talbot Width, ~ 1457

C & G Chart 551 Depth, in 26.2

1:250,000 Topographic Area , km
2 1.672

Map Washington , D. C.
Fig. 6 Site I Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

Natural NA

Material Utilization Water

NA Depth , in NA

Available Data

NA

Alterations

NA

Note: NA = not available .
i’s- t a  “ s-or’ s -n e :  Reference  16.
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Table JO

s - s - u is - s - , lu eous - ;  Pit ,  Hole, or Depr es -nu; i os-i (lts-s-s- :’r,cteri ot it s- ,’

L l i t s s -  0, Vicinity ol’ Lexington l- ar~c, I.Iac’yiand

Location Description

Geographic Coordinates Shape

North 38° 23’ 00” Linear

West 76° 20’ Do” Size

CE District Baltimore Diameter , in NA

State Maryland Length , in 2 5 , Ou ’i

County Calvert , Dorc hester Width , in NA

C & G Chart 553 Depth, m NA

1:250,000 Topographic Area , kni
2 314.8

Map Washington. D. C.
Fig. 7 Site 8 Bank Angle

History NA

NA Environment

Excavation Method Bed Ma terials
Natural NA

Material Utilization Water

NA Depth , ~ NA

Available Data

NA

Alterations

NA

Note: N A = not available .
DaL i Source : Reference 16.
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Table 13

Subaqueous -Pit , Hole , or Depressi on Characteri :tic~

N i t e  9, Vic in i ty  of Lexin gton Park , Maryland

Location Description

Geographic Coordinates Shape

North 38 13’ 00” Linear

$ 5~West To 15 00 Size

CE Di strict Baltimore Diameter , in NA

State Maryland Length , in 22 ,000

County St. Mary ’s, Dorchester Width, ~ 
NA

C & G Chart 55)4 Depth , in NA

1:250,000 Topographic Area , km2 16.72
Map Washin gton. D.C.

Fig. 7 Site 9 Bank Angle

History NA

NA
Environment

Excavation Method Bed Materials

Natural
NA

Material Utilization Water

WA Depth , in NA

Available Data

NA

Alt erat ions

NA

Note: NA = not available.
Data Source: Reference 16.
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‘l aD le ’  1)4

Suba qucouc Pi t ,  Hole , or Depression Ch a racteri :s- t, ics

Site 10, V i c i n i t y  of ’ Lexington Park , Maryla nd

Location Description

Geographic Coordinates Shape

North 390 09’ 00” Linear

West 
- ~6° ii*~ 00” Size

CE District Baltimore Diameter , in NA

State Maryland Length , in NA

County Dorchester ,Somerset ,St.Ma~Y ’S Width , in NA

C & G Chart 557 Depth , in NA

1:250,000 Topographic Area , km2 20.06
Map Washington. D.C. — Richmond ,Va.

Fig. 7 Site 10 Bank Angle

History 
NA

NA Environment

Excavation Method Bed Materials

Natural NA

Material Utilization Water

NA Depth , in NA

Available Data

NA

Alterat Ions

NA

Note:  NA = not available.
Nata Source: Reference 16.
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‘ s- ’ tt L ’ le 15 —

I it  , Hole, s - s - i ’  I epren;~n I s- s- (Niai ”s-e t’ - s - ’ i  s - ti s - s - s - n

1’s-ite l. c~Jc i ni t y  1’ Pr ’ie , I ‘ ‘rocs -ny lvns -ri I n s -

Locat ion Description

Geograp hic Coordinates Shape

North ~2 15 ’  Rectangular I

West 80° 17’ Size

CE District Buffalo Diameter , in NA

State Pennsylvania  Length, in 9660 - s-

County NA Width , in 3220

C & G Chart NA Depth , in 
______________

1:250,000 Topographic Area , km
2 31. 08

Map Erie
Fig. 8 Site 1 Bank Angle

History <20 deg

Ongoing Environment

Excavation Method Bed Materials

Hydraulic Sand, and gravel

Material Utilization Water
Fill

Depth , in NA 
-j

Aggregate
Available Data -

NA

Alterations --

NA -

a Note: NA = not available.
Data Source: Reference 147 and Harry K. Goodman , Marin e Manager , Erie -

Sand and Gravel Company , Erie , Pa., personal communication .
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‘aI’able 16

s- ’ u t ’ s- luuo u :n  P i n  , Hole, or Pourers-n on (Tharac’tei’i, nt i s- , n

s - s - i t ’ s -  1 , V ic i n i ty ot Cleveland, Ohio

Location Description

Geographic Coordinates Shape

North 141
0 148’ 

— 
Rectangular

0
West 81 23’ • Size

CE District Buffalo Diameter , in NA 
—

State Ohio Length , m 2820

County IIs -’~ Width , in 1210

<1
~I & G Chart ___________________ Depth, as-

1:250,000 Topographic Area, km
2 3,141,

Map Cleveland
Fi g. 9 Site 

— 1 Bank Angle

History NA

Environment

Excavation Method Bed Materials

Hydraulic Sand and gravel

Material Utilization Water
Fill
Aggregate Depth, in 

— 
NA

Available Data

NA

Alt erat ions

NA

Note :  NA = not available.
Na t a Source: Reference 14 7.
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Table 17

Subaqueous Pit, Hole, or Depression Characteristics

Site 1, Vicini ty of Lorai n, Oh io

Location Descrip tion

Geographic Coordinates Shape

North 1410 ~8’ 
Irregula’

West 82° 23’ Size

CE District Buffalo Diameter , in NA

State Ohio Length , in 9660

County NA Width , in 6)4) 40

C & G Chart NA Depth , in 
_____________

1:250 ,000 Topographic Area , km
2 6.22

Map Toledo
Fi g. 10 Site 1 Bank Angle

History <20 deg

Ongoi r~ Environment

Excavation Method Bed Materials

Hydraulic Sand and gravel

Material Utilization Water
Fill

r 
.- ‘e~~regate Depth , in NA

Available Dat a

NA

Alterations

NA

N o t e :  NA not ava ilable.
Data Source: Reference 147.
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s-~t ,i - 18

- s -us- I :,~~~ - : iILs - s - , 01’ ‘-‘F Y’ ( - : s - , s - I s - s - l ‘ i s - ar ’ s-’

,‘ i s - :  2, ‘,‘i- s-~ s - rL r,v of ’ I s - - i ’ s - I nn , ~hi

Location Description

Geographic Coordinates Shape

North 1,10 s- s - - c s- t n s - s - s - .’ s- I n s - i ’

0
West 82 is- s-’ Size

CE Dis t r ic t  ou r ’~’s- s - Cu Diameter , in 
—_

NA

State Oh io Length , in 
_____________

County :~~s- 
- 

Width , in 6)414o

C & G Chart NA Depth, in <1

1:250,000 Topographic Area , km2 1i3.’fn’
Map 

- -

Fig.  CC’ Site 
_______________ 

Bank Angle

History <20 deg

- ‘ i s - s - Environment

Excavation Method Bed Materials

i iydx’aoL ic  Sand and gravel

Material Utilization Water
I’ Fill

- , .  , Depth , in 
_____________

‘a ‘a, s - ,  re’ s- t

Available Data

NA

Alteration s

NA

N o t e ’ :  NA = not available .
D u L r s -  Non i rn s - e :  Refe rence  147 .

-- ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



- ‘a’ — —‘a—- ’ -_~~ -‘a’a---’a - --‘a

“<“ 1,,, d~ i/
’
~ ~~~~ 

‘ 
~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

‘% •,•,, 
(‘!s- eoLi /s  Is - ,

~~~~~ ~ s-/’
~ ~~~~~~~~~~~~ /~ 9G3 ~

“I’ a a~~~

~~~~~~~~~~~~~~~~~ ‘::~~~~~~
‘ 

~~~~~~~~~~~~~~~~~~~ 
‘—~~~~~\ ‘ I  .~~~‘a ” ”Z” \ ? ,7 ~r~T

~i’ ~~~~~~~~~~~~~~~~~~~ i~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ j1T \ 

~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~ 
i-)’~L ~~~~ 

, 
. s- 

‘
~~~~s- s-

~~

, 
~oa~~~~

’at n~~~~~~~~ hes -~ d’a’ ‘p ’a ~ ~,,

• ‘~, • “%~~ I3
’a’;’

~~~ s.~ ‘
~~

‘ CJ”!’ /i~ 
Gas ~ ‘a ee l s  

-‘ s.c %

e~~~~~~~~~~~ s- ’ 

~~
—:--

~~~~~ ..~ ~~~~~ . :~ 
‘

~~‘ 
I

~~~ 

I ~~ 
~~~~~~~~~~~~~~~~~~~

•l~ 1i~M QG3 ,d 
<

Tia”
a
-
~~~~

,
~ 

~~~~~~~~~ 
~ fI

Q 
‘ 

,‘a
~~~~~~àff ~~~~ 4’ 

I
.

\~~~~~~~~~~~~ W 
~~~~~/~L~ hI 

,~ 
~~
.

8 u r g e n ls n e 0 J ‘
\ ‘ — ‘a —

/ M f l 2 ’6
~

’a
h 31U51afl~j  

- 

- 

r- 

~~~~~ “~
‘a, ‘ - ‘a-

a

-

A R A N  ~/s N A T I ( ~~~AL I - - ~
‘ Ru - 

r ~~~~ ~,c,, ,~~~
‘-‘

r
I
_

-‘Cme~as ~) . 
‘
H ~ 

‘4! s-Ql !1TF / ,a.4 J’

I RI/I, - }?~( / I ‘ 
~~~ 

Ranc h/ ‘~‘~~~‘ S C A L E

a 

~~~~~~~ /   
p , , 9 km

~~
—.— ‘,~~~~~~, ~~~4. / t ~~~~

‘a 1 —- . 
I I 4 1—
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I a ’ O  l ’s- i 0

Nus - :s-~ us-’uu~ Pit , h ole, or De’j-re’~ t s - i ‘,s - s - “ s- - s - i ’ s-, t ’ ‘ s - i  , ‘, I

Sltc 1, Vicinity of San A n t u i s - i s -  ha y, :: , , y : s - ,

Location Description

Geographic Coordinates Shape

North 28° 20’ Irregular

West 9b° 145’ Size

CE District Galveston Diameter , in NA

State Texas Length , in NA

-County Calhoun Width , ~ 
NA

C & G Chart 1285 Depth , in 12

1:250 , 000 Topographic Area , km2 2 5 .2  (multiple s i tes )
Map Beeville

Fig. 11 Site 1 Bank Angle

History NA

Ongoing Environment

Excavation Method Bed Materials

Hydraulic Shell

Material Utilization Water

Aggregate Depth , in ,~~~~~~~ — 2.1

Available Data

NA

Alterations

NA

Note: NA = not available .
Data Source : Reference 5.
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‘ l ’ s-lIle 20

Nuf : t j i s - - -  -is Pi ts - , lid ’ ’, s - s - i ’ l opressiori (‘haracteristics-:

I s - s - I  t x,, s-_N ’ Ca1ves-;to~1 Texao

Location 
- 

Description

Geographic Coordinates Shape

North CO ’ ‘b ’ . J ” Linear

West l I s- ’
a ’ a  _ ‘ 30 ” Size

CE District Galveots- n Diameter , in NA

State Texas Length , in NA

County Galveston Width , in NA

C & G Chart 152—SC , Page B Depth , in 12

1:250 ,000 Topographic Area , km2 0.2:,
Map Houston

Fig. 12 Site 1 Bank Angle

History NA

- 
. NA 

Environment

Excavation Method Bed Mat~’ria1s

NA NA

Material Utilization Water

NA Depth , in NA

Available Data

NA

Alt erat ions

NA

Note: 112 = not available.
_Ns -t a Source:  Reference 14.
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l’able 21

uba queous  ( ‘ i t ,  Hole, or Depression Characteristics

Site 1, Vicinity of St. Petersburg, Florida

Location Description

Geographic Coordinates Shape

North 27° 2 1 4 R  
Linear

West 82° 143 ’ Size

CE District Jacksonville Diameter , in NA

State Florida Length, in 5791

County Manatee 
_____ 

Width , m 305

C & G Chart 586 Depth , in 3.0

1:250 ,000 Topographic Area, km2 1.8
Map Tampa

Fig. 13 Site 1 Bank Angle

History NA

i r s - p  s- ;ed Environment

Excavation Method Bed Materials
Hydraulic

Sand and she1~

Material Utilization Water

,2- astal Ns -~urishiiient Depth , in NA
9140 , 000 cu yd

Available Data

NA

Alterat ions

NA

linte: NA not available .
Data Source : Reference 148.
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Table 22

Subaqueous Pit, Hole, or Depression Characteristics

Site 2, Vicinity of St. Petersburg, Florida

Location Description

Geographic Coordinates Shape

North 27° ‘~7’ 30” Linear

West 82° 1414’ 145” Size

CE District Jacksonville Diameter , in NA

State Florida Length, in 1828

County Pinellas Width , in 182.8

C & G Chart 586 Depth , in 
6.1

1:250,000 Topographic Area , kin
2 0.33

Map Tampa
Fig. 13 Site 2 Bank Angle

Hi story NA

Proposed Environment

Excavation Method Bed Materials

Hydraulic Sand and shell

Material Utilization Water

Coastal Nourishment
325,000 cu yd Depth, in 2.1 — 2 .7

Available Data

NA

Alterations

NA

a 
Note: NA = not available.
Data Source: Refere nce 149.
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Table 23

S L i s - -~s - s - t U s - n li,; ,1 it , Hole, or De~~~’s~,’ion NPai’s -ictc-ri s-~t i ’~

S i t u :  ~ , V i c i n i t y  of St. 1 et er ’_ Ibu l’ 5 ,  P ln r i l a

Location Descri ption

Geographic Coordinate s Shape

North - L ~ ~~~~~ 
“ NA

West 82° 146’ 00” Size

CE District Jacksonville Diameter , in NA

State Florida Length , in 3000

County Pinellas Width , in 200

C & G Chart 1257 Depth, in 7

1:250 ,000 Topographic Area , km2 NA
Map Tampa

Fig. 13 Site 3 Bank Angle

History NA

Completed July 1969 Environment

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth , in 
______________

693, 000 cu yd
Available Data

NA

Alterations

NA

a Note: NA = not available.
Data Source: Reference 18.
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Table 214

Subagueou_ I l i t  , hole, or Dep r us - s - s -~ In~1 I ’ I s -~i~’~s-~~t e r ’  I :t i ~~~

Si  L c 1, s - ’ a ( cinity of Si us - i , l’loridri

Location Description

Geographic Coordinates Shape

North ~ 5° 1414 ’ 53” Linear

West 80
0 11,’ 35 ” Size

CE District Jacksonville Diameter , in NA

State _ Florida Length , in 12314

County Dade Width , ~ 183

C & G Chart 8148 Depth , in 
— 

NA

l :250 , 000 To~ ographic Area , km2 0 .226
Map Miami

Fig. 114 Site 1 Bank Angle

NA
History

NA Environment

Excavation Method Bed Materials

NA Sand

Material Utilization Water

Fill Depth, in NA

Available Data

NA

Alterations

NA

Mote: NA = not available.
Data Source: Reference 50.
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‘I’ aLls - ’  25

s--jseous Pit ~ h ole, c-s - U~ j ’r cs - : ’a c ior i  Ch ia r s -j c t , er i :’t i -: 
-

Site 2, V i c i n i t y  of MI s-us - i, (“los-s-ida

Location Description

Geographic Coordinates Shape

North 25° 55’ 25” to 25° 145’ 30” Linear

West 80° 06’ 00 ” to 80° 06’ 145” Size

CE District ~~~ ksonville Diameter , in NA

State Florida Length , in 
_____________

County Dade Width , in 9114

C & G Chart 8 14i—sc , 12148 Depth, in NA

1:250 ,000 Topographic Area , km2 16.5
Map Miam i

Fig. 114 Site 2 Bank Angle

History NA

Pr oposed ~, FY 76) Environment

Excavation Method Bed Material s
Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth , in NA
~ 0

Available Dat a

NA

Alt erat ions

::A

- NA = : ,‘ available.
~“ a ‘ Se re nce 51.
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Location 
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Description

Geographic Coordinate s Shape

Nirth 25 14. ‘ - Li s - s - s -:’~~
r’

West 80° 03 ’ -- Size

CE Distr ict - : ~~, s - - ,  I. ~vil1e Diameter , in NA

State F’lirida Length , m 2’TSL

County Dade Width , m 
______________

C & G Chart 8n7—S C, 8148 Depth , in NA

1:250,000 Topographic Area, 0.’a’13
Sap ~-ii arni

Fig. 114 Site 3 Bank Angle

History NA

Irs-itiate~, 1969
Completed 1969 Environment

Excavat ion  Method Bed Materials

Sand ar;d shell

Material  Ut i l iza t ion Water

:o s-s-r1s -~ us-~ent
- Depth , ~37t , 000 cu yd

Available Data

Alterations
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Table 2’(

Sub~ q,ueous P it ,  Hole, or Depr ession Character is t ics

Nite 1, Vicinity of Delray beach, Florida

Location Description

Geographic Coordinates Shape

North 26° 27’ 00” Linear

0
West 80 03’ 30 Size

CE District Jacksonville Diameter , in NA

State Florida Length , in 27 14~~

County Palm Beach Width , ~ 
1488

C & G Chart NA Depth , ~ 
NA

1:250,000 Topographic Area , Ian
2 

~~~Map West Palm Beach

Fig. 15 Site -
~ 

Bank Angle

History NA

Proposed Environment

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

co~~~~a~ 0gour hme 
Depth , m 7.6 to 18.3

Available Data

Biological

Alterations

NA

Note: NA = not available.
Data Source: Reference 53.
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Figure 16. Subaqueous site location , vicinity of
Fort Pierce , Florida 
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‘a- it e - l ~~~~~~~~~~~~~~~~~~ ~t ’ ~cs-rt Pie , - r’s - c I -  ,

Location Description

Geographic Coordinates Shape

North Appi’ix ~~ : s - (  

NA

West Approx 80° 11’ Size

CE District Jacksonville Diameter , in NA

State Florida Length , in 2100

County St. Lucie Width , in NA

C & G Chart 8145-SC Depth, in NA

1 :2141 1 ~s- I ‘a
~ot s -o~~i’s-t~s-I s - i c  Area , km2 NA

;-:s -s -~~ t.’ir t  4- i erce
Fl ‘a . _)d_ ~ ‘a t c  1 Bank Angle

NA
History

Completed July 1971 Environment

Excavation Method Bed Materials

NA Sand

4- Material Uti l izat ion Water

Coastal Nourishment Depth , in 
NA

700,000 cu yd
Available Data

NA

Alterations

NA

Note : NA = not available.
Data Source: Reference 18. 
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Table t . s - s - 4

s - h s - s -~~pis-’s- us P i t  , Hole, or I ‘ejs -r ’es s ion Characte r  I s - s - ti c’s-’

~i t s - s -  1, Vicinity of’ Cape Canaveral, Flor id a

Loc ation Description

Geographic Coordinates Shape

North 28° 214 ’ 145 ” Li rs-ear

West 80° 30’ ~~) “_ Size

CE District Jacksonville Diameter , in NA

State Florida Length , in 5600

County Brevard Width , in 1600

C & G Chart 12145 Depth, in NA

1:250,000 Topographic Area , km
2 9.0

Map Orlando
Fig. 17 Site 1 Bank Angle

History NA

Proposed
Environment

Excavation Method Bed Materials

Mechanical Sand

Material Utilization Water
Coastal Nourishment 14
1, 591 ,000 cu yd 

Depth , in .9 - 9.1

Available Data

NA

Alterations

NA

Note: NA = not available.
Data Source : Reference 514 .
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Table 30

~~~ s-i( ,ec -~us P i t ,  i l l s - i c ,  or Uepres-s-~~iOr1 - 2 h i a r s - t e s - ’ U;t i C~

i ’itc 1 , ‘a s-’ i c i i s - s - ’~~’ of Los Ange1e~~ Cal i fornia

Location Description

Geographic Coordinates Shape

North 33 ,U NA

West 118° 10’ ( A p p r o x i m a t e)  Size

CE District 
— 

Los Angeles Diameter , in 
___________

State CaliI ’ornia Length , ~~~ — 
NA

County Los Angeles Width, in NA

C & 0 Chart 51148 Depth, in NA

1:250 , 000 Topographic Area , 1cm2 NA
Los-i~-~ Beach

Figs-  i8 Site 1 Bank Angle

History NA

In i t ia ted  September 1965 Environment

Excavation Method Bed Materials

Ei y-:lraulis-s- NA

Material Utilization Water

Depth, in NA

Available Data

NA

Alterations

NA

a Not e :  NA = not availab le.
N ’a-sta Noui’c-n : F’- - -I ’ er’~ r~ce 27.
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Table 31

Subaqueous Pit , Hole , or Depression Characteris t ics

Site 2, Vic inity of Los Angeles, California

Location Description

Geographic Coordinates Shape
0 s- ~North ~~ ‘~~~~ 15 Linear

West 118° 23’ 35” Size

CE Di strict Los Angele s Diameter , in NA
4.

~~~~
-. - .. .’ • ’  .‘- ‘ ‘-f -rn

State California Length , in 1950

County Los Angeles Width , in 182

C & G Chart ~ i 1414 Depth , in 6.1

1:250,000 Topographic Area , km
2 0.35

Map Long Beach
Fig. 18 Site 2 Bank Angle

History NA

Initiated December 1967
• Completed October 1968 

Environment

Excavation Method Bed Material s

Hydraulic Sand

Material Utilization Water

Coastal Nourishment De th in 9.1 — 12.2
1,1406 ,000 cu yd

Available Data

Physical

Alterations

Flay 1973 hys -ir-is -’ara~-hic

cs-ur ’ve~s-’ show s l i t t l e  ref i 1 lin~
of I it

N ote  : N A = not s- ivr t i i s -u l - le
F- at ’ s -  f l - , ij s-~ s- e : I s - IL f ’r I L r l c e  5 5 .

~ jI~1~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Table 32

Subaqueous Pit, Hole, or Depression Characteristics

Site 1, Vicinity of Gulfport, Mississippi

Location Description

Geographic Coordinates Shape

North 3Q0 13’ 00” to 30° 23’ 15” Linear

West 89° 16’ 140” to 88° 55’ 30” Size

CE District Mobile Diameter , in 
NA 

—

State Mississi pp i 
Length , m 0306

County H~ rr isrrn Width , in 600

C & G Chart 876—SC , 1267, 1268 Depth , in 3

1:250,000 Topographic Area , km2 1.8
Map Mobile

Fig. 19 Site 1 Bank Angle

History NA
Initiated Sanuary 1951

• Completed November 1951 Environment

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment
5,985,000 cu yci Depth , m 0.6 — 1.2

Available Data

Physical

Alterations

Yes

Note: NA = not available.
Data Source: References 19, 20.
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Table 33

~~~~~~~~~~~~~~ Hole, or Depres~;I ro

~ite 1, V L ~’ i i i i t y  of’ New HOVLr , ~u r 1 ~~u~

Location Description

Geographic Coordinates Shape

North 141° J~14 ’ 35 ’ Linear

West i~ 5 ’  145 Size

CE District New England Diameter, in NA

State Connecticut Length, in 5~5

County New Haven Width , in 131

C & G Chart 218 Depth, in 8.5

1:250,000 Topographic Area, km
2 0.08

Map Hartford

Fig. 20 Site 1 Bank Angle

History NA

Initiated in 1957 Environment
Completed in 1957

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Constal I1: urishrneflt Depth, in 1.5 — 3.7

Available Data

Physical

Alterations

Natu ral ref i l l ing  o2 pit
is occurring slowly (8000 yd/yr )

Jot~~: NA = not available.
Data Source: Reference 22.
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Table 31~

Subaqueous Pit, Hole, or Depression Characteristic: ;

Site 2, Vicinity of New Haven, Connecticut

Location Description

Geographic Coordinates Shape

North 141° 09’ 05 ” Linear

0
West 13 12’ 00 Size

CE District New England Diameter, m NA

State Connecticut Length, in 1128

County Fairfield Width , in 107

C & G chart 220 Depth, in 5.2

1:250,000 Topographic Area , kin2 
0 1 2

Map Hartford
Fig. 20 Site 2 Bank Angle

History NA

Initated in 1957 Environment
Completed in 1957
Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth , in 2 — 3

Available Data

Physical

Alterations

~es

:s(jt~~: NA = not available.
Data Source : ~:~ rer~jrice 23.

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _  _ _  _ _ _  1
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Tabie 35

Subaqueous Pit, Hole, or Depression Characteristic;;

Site 3, V i c i n it y  of Nev Haven, Cori r ic e t icu t

L’~ ;ion Description

Geographic Coordinates Shape

North 1410 114’ 20” NA

West 72° 53’ 15” Size

CE District New England Diameter, ~ 
NA

State Connecticut Length, in 335

County New Haven Width, ~ 
183

C & G Chart 218 Depth, in NA

1:250,000 Topographic Area, IQn
2
__o.o6

Map Hartford
Fig. 20 Site 3 Bank Angle

History NA

Initiated in 1957
Completed in 195T 

Environment

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth , ~ 
NA

Available Data

NA

Alterations
NA

lot e :  NA = riot available.

~ata Source: Reference 56.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..lllll1~



Table 36

Subaqueous Pit, Hole, or Depression Characteristics

site 14, Vicinity of New Haven, Connecticut

Location Description

Geographic Coordinates Shape

North 1410 lV ç~~” Linear

West 72° 59’ 15” Size

CE District New Engjand Diameter, in NA

State Connecticut Length, in 579_

County New Haven Width, m 152

C & G Chart 219 Depth, in NA

1:250,000 Topographic Area, kin
2 

~~~
Map Hart.forc1

Fig. 20 Site 14 Bank Angle

History NA

Initiated in November 1958 Environment
Completed in April 1959

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth, in NA
256,000 cu yd

Available Data

NA

Alterations

NA

~IA rv )L available .
‘ urce: Reference 56.



Table 37

Subaqueous Pit, Hole, or Depression Characteristics

Site 5, V ic in i ty  of New Haven, Connecticut

Location Description

Geographic Coordinates Shape

North 141
0 12’ 20” Rectangular

0
West 73 03 00 Size

CE District Np~.z r~ng 1s~nci 
Diameter, in NA

State Connecticut Length, ~ 183

County New Haven Width, in ______________

C & G Chart 219 Depth, in NA

1:250,000 Topographic Area, km2 0.01
Map Hartford

Fig. 20 Site 5 Bank Angle

History NA

Initiated in 1957 Environment
Completed in 1957

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth , in NA

Available Data
NA

Alterat ions

NA

Note:  NA not available.
Data Source: Reference 56.
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Table ~3

~ubaqL1eous l i t .  , Hole , ~r i ei r;~~ I uS CharactLr :;t

-: i t c  6, V t c i t d t ’ uf ~~~ew Luven ,  Connec ticu t

Location Description 
-

~~~~

Ge~Dgraphic Coordinates Shape
0 

~North 41 00 ~) Irregular
0

West 73 19 30 Size

CE District r~~ .r i~~~~1~~n~ Diameter , in NA

State Connecticut Length , in NA

County F aj r f i p 1 c~ Width , in NA

C & G Chart 221 Depth , in 
_____________

1:250 ,000 Topographic Area , km2 0.09
Map Hart ford

Fig. 20 Site 6 Bank Angle

History NA

Initiated in 1957
• Completed in 1957 Environment

Excavation Method Bed Materials

Hydraul ic Sand

Material Utilization Water

Coastal Nourishment Depth, in 7.6
557,200 cu yd

Available Data

Physical

Alter~t ions

Yes

N~)tc: = not tv : t i lab le .
~~~ ; ~‘ urcc : Referenec

h-A -~~ ---- --~~~~ 
--
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Table 39

Subaqueous Pit, Hole, or Depression Characteristics

Site 1, Vicinity of Gloucester, Massachusetts

Location Description

Geographic Coordinates Shape

I 0 , ,, -
North 42 53 50 Linear

0
West 70 149’ 00 Size

CE District New England Diameter, in NA

State New Hampshire Length, in 366

County Rockingham Width, in 91

C & G Chart 
~ 1 3_Fw , 1 -20cc Depth, in NA

1:250,000 Topographic Area, kin
2 p p

~Map Boston
Fig. 21 Site 1 Bank Angle

History NA

Initiated in 1955
Completed in 1955 Environment

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth , in NA
1400 ,000 cu yd

Available Data

NA

Alterat ions

NA

Note: NA = not available.
Dat a Source : Reference 56.
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Table 140

Subaqueous Pit , Hole, or Depression Characteristics

Site 2, Vicinity of Gloucester, Massachusetts

Location Description

Geographic Coordinates Shape

North 142° 148’ 30” - 

Linear

West 70° 149’ oo ” Size

CE District New England Diameter, in NA 
—

State Massachusetts Length, in 6140

County Essex Width , in 152

C & G Chart 213 Depth, in NA

1:250,000 Topographic Area, kin
2 0.1

Map j< 
______________

Fig. 21 2 Bank Angle

History NA

• Initia 953
Completed in 1953 

Environment

Excavation Method Bed Materials

Hydraulic Sand

Material Utilization Water

Coastal Nourishment Depth , in NA
560 ,000 cu yd

Available Data

NA

Alterations

NA

Note :  NA = not available.
Data Source: Reference 56.
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.1

- - - - - 
- .  - - - 100 ‘: I r o~~~ risticS- - ______ _________________

____ 
. 1 W

Location 
— 

Description

Geographic Coordinates Shape

North I~~, 
- 

- - - 
I 

circular
0 , ,,

West 7° U~  S~~ze

CE District Diameter, in 11A

State iew York Length , in _____________

County r~i ~~hrfl I 1 1 1  Width , in 51f

C & 0 Chart 36~ Depth , in 19.5

1:250,000 Topographic Area, km
2 C. ~J6

i~ewarK

Fig. 22 Site 1 Bank Angle
NA

History

• NA Environment

Excavation Method Bed Materials

/Jra~ 1a~ 
NA

Material Utilization Water

Fill Depth, in
6,000 ,000 cu yd

Available Data

NA

Alterations

NA —

:~~ t’I : ~~I
I
I = not available.

~i ’ i  ~ur c e :  T J. - ‘ . tI rI: .~
1 i-~n1 i neer :. - t i’i . -t , C c-w Y ;rk , CE .

_ ~~~~~~I
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Table 142

Subaqueous Pit, Hole, or Depression Characteri;:tics

Site 2, Lower New York Bay, New York

Location Description

Geographic Coordinates Shape

North 140° 35’ to 36’ Irri~gu1ar

West 714~ 00’ to o~’ Size

CE District New York Diameter , in NA

State New York Length, m NA

County Kings Width , iii NA

C & G Chart 5140, 369 Depth, m 12.5

1:250,000 Topographic Area, km
2 NA

Map Newark. Long Island
Fig. 22 Site 2 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA
NA

Material Utilization Water

NA
Depth , in 

_____________

Available Data

NA

Alterations 
- -

NA

Note: NA = not available .
Data Source: Reference 57.
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Table 143

Subaqueous l i t ,  Hole, or Depression C l i ar o c t I : r i~~t i c : I

Si te  1, V i c i n i t y  of New Yor k, Nm-w Yor k

Location Description

Geographic Coordinates Shape

North 140° 314’ 10” Irregular

West 73° 58’ 20” Size

CE District New York -— Diameter , in NA

State New York Length , in 
_____________

County Kings Width , in 150

C & G Chart 5140 , 369 Depth , in 12

1:250,000 Topographic Area, kin
2 0.11

Map New York
Fig. 23 Site 1 Bank Angle 8m

History

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in 14

Available Data

NA

Alterations

NA

o~t e :  NA = not available.
I i t t R  Source: Reference  57.
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C~j L I I I  I r I l

SU1IaI1UCOU~~ 
Pit , i i -  - 1  ~~ - I r  -j - r c s s  I or C~~a 1 -1 ’  i ~ 1 4 ’

Site C, ‘.‘i ci ~d~~ ~ t .~~ I - W  York, New i-~ cf.

Loci~tion Description

Geographic Coordinates Shape

0

~ -~rth 140 3 14’ 25 Irregular

We-st 73° 56’ 31/’ Size

CE District New York Diameter , in NA

State New York t.~ngth, ~ 
330

County i’~ings Width , in 180

C & G Chart 369 
—_________ Depth, in 10

1:250,000 Topographic Area, km
2 0.06

Map Ne w York
Fig. 23 Site 2 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA

Material Utilization Water

NA Depth, m 3

Available Data

NA

Alterations

NA

.cte : :~~j\ = not available.
ot t— .t Source: Reference 57. 
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~~~~~~~~~~~~~~~
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Table 145
Subaqueous Pit, Hole, or Depression Characteristics

Si~ie 3, Vicinity of New York, New York

Location Description

Geographic Coordinates Shape

North 140° 314’ 20” Irregular

West 73° 57’ 30” Size

CE District New York Diameter, in NA

State New York Length, in 930

County Kings Width, in 190

C & G Chart 369 Depth, in 11

1:250,000 Topographic Area, km2 0.18
Map New York

Fig. 23 Site 3 Bank Angle

NA
History

NA Environment

Excavation Method Bed Materials

NA
NA

Material Utilization Water

NA Depth, in 14

Available Data

NA

Alterations

NA

Note: NA = not available.
Data Sourc-° : Reference 57.

_ _  
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Table 146

Subaqueous Pit, Hole ,  or Dc -j Ir -:: -~ ion Ch arac ter i~~t i C ~-

Site 14, V i c in i t y  of New York, New York

Location Description

Geographic Coordinates Shape

0 , ,,
North 140 34 25 Irregular

0
West 73 55 25 Size

-
, 

CE District New York Diameter, in NA

State New York Length, ~ 930

County Kings Width, in 
— 

280

C & 0 Chart 369 Depth, in 11

1:250,000 Topographic Area, kin
2 NA.

Map New IorR
Fig. 23 Site 

~ 
Bank Angle

History NA

• NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth, m 14

Available Dath

NA

Alterat ions

NA

Note: NA = not available.
Data Source: Reference 57.

- -~~~~~~~~~ ~~~~~~~ -
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O t -j I i I OL i i i  2~~~~~~~~~~~ _ 2  : - - -~ ~~
- - . - ~ I I r 1  ~ VI tC t

C - i t L - ,, I - ~~i ~~ 01 - -u ‘b r -k , ~ -W 1 1 1 K

Location Description

Geogr aphic Coordi nates Shape

0 - -No rth Cu 5- ’ I r r e5u la r

West 2° 55’ 1 ’- - ” Size

. . . NACE District New York Diameter, in ___________

State New Y ork  Length, in 650

County Kings Width , in 
— 

130

C & 0 Chart 369 Depth , in 10

1:250 ,000 Topographic Area , km 2 0.08
Map New York

Fig. 23 Site 5 Bank Angle NA

History

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in 
_____________

Available Data

NA

Alterations

NA

N o t e :  NA = ~~~~ - - r- i-r i lable.
C- t i ,- /-u rce: He 2r~en c I  57.

- -  - -  J
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~-u L i 11ueod ~; Pi t , h ole , I 4 ’I  Depress ion  ( h ~tr~n ct e r ’ i t ile

i t o  C, U. C. Ar -my F - r v i n e er  I i i st r i c~~~~~~~r (‘c i t .

Location Description 
-

Geographic Coordinates Shape

North 370 147~ 
Linear

0
West 75 58 Size

CE District —__Norfolk  Diameter , in NA

State Virginia  Length , in 6500

County Somerset Wid th , in 13

C & G Chart c~çp 1 Depth , in 37

1:250 ,000 Topographic Area , km2 8.4
Map Eastville

Fig. 14 Site 2 Bank Angle

History

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in 114

Available Data

NA

Alt erat ions

NA

N o t e :  NA = not available.
rLt ~I -c irce: Reference 56.

~~~~ 
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Table 149
.~ uLI1i1 IUL-3Uc 11 1 t , h ole, or ’  I l

~ 1i r ’ m c ; i ;  ion Ch arac ter i  ct ics

C it e  3, 11. C. Ar’!’Iy - r1 1 1111:I- r’ Di e rict, N o r f o l k

Location Description

Geographic Coordinates Shape

North 31° 4~3’ NA

West 75° 51’ Size

CE District Norfolk Diameter, in NA

State 
— 

V irginia Length , in SC

County Somerset Width , in 
— 

-)

C & G Chart 568 Depth , in 
_____________

1:250,000 Topographic Area, km
2 8.5

Map Eastv il le
Fig. )-r Site 

_______________ 
Bank Angle

History

NA Environment

Excavation Method Bed Materials

NA

Material Utilization Water

NA Depth , in NA

Available Data

NA

Alterations

NA

N o t e :  NA = r i ot .  ~(m/ (~~~ j ~~~~I iI~~.
j ’ j V~I~ C )UrOe : Re re rert4 ’- : 58.
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Table 50

CULaqUI:I U~~I b i t ,  [ole,  or Depression Ch ar a c te r i  l l t i c s

C i t e  1, Vi~ U t I t m ’  of Cape Charlec ,  - . i r ~5 i n i i i

Location Description

Geographic Coordinates Shape

North 37° 15’ Linear

West 76° 05’ Size

CE District Norfolk Diameter , in NA

State Virginia Length , in Q135

County Northampton Wid th , ~ 
024

C & G Chart 1222 Depth , in 
NA

1:250 ,000 Topog raphic Area , km2 32.5
Map Richmond

Fig. 214 Site 
_______________ 

Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

Natural NA

Material Utilization Water

NA Depth , in NA

Available Data

NA

Alterations

NA

Note: N A = not available.
Data Source: Reference 59.
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Table 51

Subaqueous Pit, Hole, or Depre ss: i l ln  ( ‘ l i ar b t c ter i s t i c s

Ci t e  1, V i c i n i t y  01’ Long Bi anch,  Ne w Jersey

New Yor k Topographic Map

Location Description

Geographic Coordinates Shape

North ~Q
° fly’ -~r~” NA

West ~~~ ~c~’ 30” Size

CE District Pht1~~ieJ phia Diameter , in NA

State :iew Jersey Length , in L2 6

County ~11-:1ra-utr i  Width , in 19

C & G Chart 5 C C — C C ,  1215 Depth, in NA

1:250,000 Topographic Area, km
2 

0.26
Map iie~ 1 rk

Fig. 25 Site 1 Bank Angle

History NA

Initiated in March 1966
Environment -

Excavation Method Bed Materials

Hy draulic Sand

Material Utilization Water

Coastal Nourishment Depth , in 9
250,000 Cu yd

Available Data

Physical

Alterations

NA

C - f - - :  NA = not available.
Dota Sourc e: Fefer ence s 21, 25, 26.
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l ILT 1 . -  Cf 1

o i i - -
~~~~~~~~~~~~~~ 1010 , o1- : - o ~~~ - ii-- -

1~ Cf~~~~~L±L in it y 01 1 1 ~~~1/

Location Description

Geographic Coordinates Shape

North 1400 
10’ lt t’ Rectangular

- 0
West T~ 

)43 ’ 30 Size

CE District  Philadelphia Diameter , in NA

State Sew Jo~’oey Length , in 366

County - ier cer  Width , in 366

C & G Chart 296 Depth , in NA

1:250,000 Topographic Area, km2 0.1314
Map Newark 

_ _ _ _ _

Fig. 26 Site 1 Bank Angle

His t ory NA

Ini t ia ted in 1914 5 Continuous 
-

C ompleted in 1967 Operation Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

- Depth , in 
_ _ _ _ _ _ _ _ _ _ _ _ _

Available Data

NA

Alterations

Yes

CA = not avail~m I:- t e .
-~t .a ~urc~ : U.  C .  C rm;r Enr~i~~et- r- Disti- i - O ~ , I h i  ladelp Li a, CE.  

~~~~ -~~~~~ — ~~~~— - - -~~~~~rn- ~~-—— _ _ _ _ _
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T at Ic 53
1 1 I epres 1~~~. at ;te t m r i~~~~

CT te 2 , Vicin 1 I I  ‘ L I l t  5 , New [ m O  -

Location Description

Geographi c Coordi nates Shape

North 4o°o8’o5” Irregular

West ~l4°14/ ‘14°” to 714
1 
1i5 ’55 ” Size

CE District Ph iladelph ia Diameter , in NA

State Pennsylvania Length, ~ 
NA

County Bucks Width , ~ 
NA

C & G Chart 296 Depth , in NA

1:250 ,000 Topographic Area , km2 0.908
Map Newark

Fig. 26 Site 2 Bank Angle

NA
His tory

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

Aggregate Depth , in NA

Available Data

NA

Alt erat ions

NA

~~~~ N,A = not available.
i— at a 2ur :o: U. S. Army Engineer District , Ph iladelphia , CE.

- 
~~~~~0 ’  — -- -

- -~~~~~~~~-- --- — ---
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Table 514

Subaqueous Pit, hub, u O Depression Ck~aracteristic:-1

Site 3, Vici nity of Trenton, Hew Jersey

Location Description

Geographic Coordinates Shape
ft

North 140° 08’ 15” Irregular

West 714° 145’ 35’ — 
Size

CE District Philadelphia Diameter , in NA

State Pennsylvania Length, in 732

County Bucks Width, in 160

C & G Chart 296 Depth, in 
NA

1:250,000 Topographic Area, km
2 0.117

Map Newark
Fig. 26 Site 3 Bank Angle

History NA

Initiated in 19148
Completed in 1967 con tinuous Environment

operation
Excavation Method Bed Materials

Mechanical
Hydraulic NA

- ‘ Material Utilization Water

- 

- 

Aggregate Depth , in NA

Available Data

NA

Alterations

NA

Note : NA = not available.
Data Source: U. S. Army Engineer District , Philadelph ia , CE.

- ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ -



Table 55

Subaqueous Pit, Hole, or Depression Characteristics

Site 14, Vicinity of Trenton, New Jersey

Location Description

Geographic Coordinates Shape

North 140°07’20” Linear

West 714°147’05” Size

CE District Philadelphia Diameter, in NA

State Pennsylvania Length , in 1676

County Bucks Wid th , m 183

C & G Chart 296 Depth , in NA

1:250,000 Topographic Area, 1cm
2 0. 307

Map Newark
Fig. 26 Site 

_______________ 
Bank Angle

History NA

Initiated in 1960
Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

Aggregate Depth , in NA

Available Data

NA

Alterations

NA

No te:  NA = not available.
Data  Source: U. S. Army Engineer Distr ict , Philadelphia , CE. 
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- - 5(

11 t I ~~~O 0O/  r ’it~ I: 1 ’ • , It’ H /J Il’ C O /  L - ~~I l  2/

u t - i t - ,’ ui i r en t r , 1

Location Description

Geographic Coordinates Shape

North [ m 1 ~~~~~~) [
’
~~~~2) ” 

I r regular

West ‘ -4 ~~~m C ’ ~~~5
” Size

CE District PlliLade~ pl1ia Diameter , in HA

State 1 05S f bvl- n IlL Length, in NA

County Bucks Width , m NA

C & G Chart 296 Depth , in NA

1:250,000 Topographic Area, km2 0.08
Map Newark

Fig. 26 Site 5 Bank Angle

History NA
Initiated in 19147

Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

1~~~regate Depth , in 
_______________

Available Data

NA

Alterations

NA

c I t e :  NA = not available.
Dttta Sourer- : U. S. Arm : I2l / ’i I Ie ’/ r ~-i tr~~1 , C t L T I L I ICII  l i l t , CF.
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Tal - le  57
i i i  aqueous it , I l o ic , or ’ Dep res s ion  [ IILI” l/ t e ! ’ i; t  I .

Si t e  1 1 , V i c i n i t y  1/I ’ Tr’entur, lw Cer. ,’

Location Descri ption

Geographic Coordinates Shape

Nor th J
c ( ,  -

~ 

II’t’e501 i l l’

West ~~~~~~~~ Size

CE Dis t r ic t  151 J O s l e l i r l i a  Diameter , in NA

Sta te - : ‘ t . y T v :u t ~~’L Leng th , m NA

f2un ty 1150r 1~~- Width , m NA

C & C Chart - ° Depth , in 11.7

1:250,000 Topographic Area, km
2 

~~~~~~~~

p . I 4 t 0

Fig. Ct- Site 0 Bank Angle

History

Environment

Excavation Method Bed CCiterials

Ey lt aa - Ic

Material u t i l ization Water

- 
‘ t ~~~~h __________________

Available Data
1,11

Aiterat ions

C- -~ ‘. : C .  = s-’ . ‘L I ’ t m l  i- -

-
~~~-i -

- 
~~~~~~ ~~ 

• - ‘ m ’  : . : - : : , - -  ~~ t , I  
• 

-
‘ 5

- -- ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ - 
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‘Itm able 58

- l~~i-5qt10OU. Pit , Hole, or Depress lOlt ‘ !t ’o’ti-e t o t ’  11:  t~ i 0 / -

Site C, Vicinity of T r e r it o n ,  Sew JL-roey

Location Description

Geographic Coordinates Shape
0

North L40 02 25 Irregular

0 0 5 t t
West 714 50 40 Size

CE District Philadelphia Diameter , in NA

State New Jersey Length , in 5914

County Burlington Width , ~ 
183

C & G Chart 296 Depth , in NA

1:250,000 Topographic Area, km
2 

0.109
Map Newark

Fig. 26 Site 
_______________ 

Bank Angle
1A

History
Initiated in 1967 ?

Environment

Excavation Method Bed Materials

Mechanical NA

Material Utilization Water

Aggregate Depth , in 7.6

Available Data

NA

Alterations

NA

N o t e :  NA = not available.
Data S ou r c e :  U.  S. Army Engineer District , Philadelphin , CE.

~~~~~~~ ~~~~~~~~~~~~~
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I- ti le ~ - 
- )

111 dt:1 5/ P i t ,  Do l e ,  I / i ’  m rilosl on SL ti’ u l teri.l-ties

: i t c-  i, V i c i n i t y  cli ’  Lo: C i/ranch, C--a i : , ’

Location Description

Geographic Coordinates Shape

0
North ~° O~~’ -~

-- 0 • ,West - -m G a  1~ Size

CE District  5th lot-J o lp :1ia  Diameter , m NA

State No~ JerseY Length , m 
— 

NA

County Oreall Width , in NA 
-

C & G Chart 32m $C, 1216 Depth , ~ ______________

1:250,000 Topographic Area , km2_~~~~‘~
b

Map Newark
Fig. 2L Site 9 Bank Angle

History NA

Initiated in 1962
Completed in 1962 Environment

Excavation Method Bed Materials

NA

Material Utilization Water

Coastal  Sc-orishment Depth , ~ 
NA

Available Data
Physical
~ ier sioaL
Biological

Alt erat ion s

NA

::-to : NA = not av’I ] l a h l e.
- - - n - t - ’ -~ -~~: P e : - t i ” u r i o e  3.

— - -‘ - -
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-

~
-
--- -- --

~ -- - - -
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-~~

1 at te 60

-~~u - - - - os  Pit ,  Hole , t i ’  P t ’ T a r e ; t l - r !  ‘ l ’ t t ’ ’~~ t - - l ’ 1 :t 1cO

~ t - -  1- , V i c i n i t y  01 GrIt ’ I lc a n ch , N ew mTiu ,~ ,~~ij~1’

Location Description

Geographi c Coordinates Shape

North 140
00215011 Circular

0 ,
- - West 7’4 03 20 Size

CE District Philadelphia Diameter, in I-IA

State New . I - s r : c:~ Length , in NA

County Ocean Width , in NA

C & G Chart 
32:4_sc, 1216 Depth , in C.

1:250,000 Topographic Area, km2 0.0~
Ma.P Nrtw~ rk

Fig. 27 Site 10 Bank Angle

NA
History

Init iated in 1962
Completed in 1962 Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

Coastal - lo u r i sL I ~aerl t  -Depth , in NA

Available Data
Physical
Chemical
Bio log icaL

Alterations

NA

N o t e :  N A = n—t ‘tv~~Si’~l1e.
Dat a I - - icc -c : Pt - f - r - c t o e  3.
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Table 61

Subaqueous Pit, Hole, or Depression Characteristics

Site 11, Vicinity of Long Branch, New Jersey

Location Description

Geographic Coordinates Shape

0 *
North l~o 0l’~ iO ” Circulai

0
West lit 03’50 Size

CE District Philadelphia Diameter , in NA

State N~- w Jersey Length, ~ 
NA

County Ocean Width , in NA

C & G chart 8214—SC, 1216 
— 

Depth, in ______________

1:250,000 Topographic Area , km2 0.0014

Map Newark
Fig. 27 Site 11 Bank Angle

NA
History

NA Environment

Excavation Method Bed Materials
NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

Note: NA = not available.
Data Source: Reference 3.



--- --- -~~~~~~~~

1:11 ii— DC

Subaqueous P i t ,  h o l e ,  or 1 m l  “ ‘ 0 1’  l a t h  ( ‘ I ’ t r l i c te r i i tt i c s

Si te  12, V i - ’  I n i  t ’ j  O t ’  1~ I I I ~~~ 
- - i ’a t i ch , N ew Jersey

Location Description

Geogr aphic Coordi nates Shape

North 140°OO°20” Irregular

West 714°014’20” Size

CE District Philadelphia Diameter , in NA

State Ne w Jersey Length, m NA

County Ocean Width , in NA

C & G Chart 8214—SC, 1216 Depth , in 1.3

1:250,000 Topographic Area, km
2 

0.02
Map NewarR

Fig. 27 Site _J.~2 Bank Angle
NA

His t ory

NA 
- 

Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth, in 
NA

Available Data
Physical
Chemical
Biological

Alterations

NA

= not available.
‘l )’L C Ou S ce  Reference 3.

.

~~~~~~~~~~~~~
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C t t l - a qu eo us  P i t  , I{olo , or lsej  t o - ,- j - t I  Criat-acticri itt ic:-

Si te  13, V i c i n i t y  of LotD- Dr’ an c t i ,  N ew Jerse:y

Location Description 
— —

Geographic Coordinates Shape

0
North -90 00 00

West i’4 07’15” Size

CE District t I l l : 1ueTIo1ia Diameter , in NA

State 
— 

. I C ’~ Jot’. ey Length , in NA

County - c t c a I l  Width , in NA

C & G Chart ~~~~~~~ “ 1Clti Depth , ~ 
9 .1

1:250 ,000 Topographic Area , kin2 o .o~Map Newark
Fig. 27 Site 

_______________ 
Bank Angle

History NA

NA Environment

Excavation Method Bed Material s

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical fBiological

Alterations

NA

:1- I t - c : NA not available.
: - i t - i Source: Reference 3.

5 - 
-
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Table 614

Subaqueous Pit , Hole , or Depression C h a r a c t er i st i c s

Si te  15, V i c i n i t y  of Long Branch, New Jersey

Location Description

Geographic Coordinates Shape

North 14p
0

p~~~~t 1 5
!! Circular

West 714°06’145” Size

CE District Philadelphia Diameter , in NA

State New Jersey Length , in 
— 

NA

County Ocean Width, in NA

C & G Chart 8214—SC, 1216 Depth, m 10.14

1:250,000 Topographic Area, km2 o.o6
Map Newark

Fig. 27 Site 15 Bank Angle

History NA

NA Environment

Excavation Method Bed. Materials

NA NA

Material Utilization Water

NA Depth, ~ NA

Available Data
Physical
Chemical
Biolq~ ica1

Alt eraz 1.bns

NA

Note :  NA = not available.
Nata Source: Refe rence 3.
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[ t i )  I e (5

u baqu ooutt  IC  t , hole,  or Iie1 s’es:- t i -on Character  i o t 3 ° : :

C it e  36, V i c  in i t y  of Long S t a n c h ,  N ow Jer_~~~.’

Location Description

Geographic Coordi nates Shape

North 140°05 ’ 1 4 0” Ci rcu la r

West 7 i-t °O[ i- ’30 ” Size

CE District Philadelphia 
— 

Diameter , in NA

State New Jersey 
— 

Length , ~ 
NA

County Monmouth Width , m NA

C & G Chart 795 Depth, in _____________

1:250 ,000 Topog raphic Area , km2 0 .Co
Map Newark

Fig. 27 Site c-° Bank Angle
NA

His tory

NA Environment

Excavation Method Bed Materials

NA 
NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

N ote: NA = not available.
ftata Source: Reference 3.

~~~~~~ _~~1~’.’±. ~~~~~~~~



o

CuL:iIueou: Fi t  , li - - i - - ,  ar D € - j - r e s s  ion °} arac te ri  st ft .:

I t o  3 , U . C .  At - my i’i~~ I neer Distr I ol. , i l a d e l t- Ij i  a

Location Description

Geogr aphic Coordi nat es Shape

North 33° 3o ’ SO ” Linear

Wes t 75° 03’ 30” Size

CE District Philadelphia Diameter, in NA

State Delaware Length , in 9114

County Sussex Width, in 152

C & G Chart 1411 Depth, in NA

1:250 ,000 Topographic Area, km2 0.139
Map Salisbury

Fig. 3 Site 3 Bank Angle
NA

Hi story

Initiated 8 December 1972
Completed 12 June 1973 Environment

Excavation Method Bed Materials

Hydraulic NA

Material Utilization Water

Coastal Nourishment Depth, in NA

Available Data

NA

Alterations

NA

N o t e :  = not -iva ii at I e .

Dat’i 1:00cc-c- : U.  S. Army Ensitt ea -r District , Phi ladelphia , CE.
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lablo D (

- ~i t  ~~-j-o-ouc Pit , Hole, UI I)epresc- t ori ( N j t t r t t i :  t~ -r i - —

‘- i t o  I, V i c i n i t y  of At l an t i c  C i t y ,  1 w

Location Description

Geographic Coordinates Shape

North 39° 17’ 3-5 ” Rectangular

Wes t :, - ‘  35 Size

CE District  l:t~~ adeli-I:ia Diameter , in NA

State imU w Jersey Length , in 9114

County -Cape -lay Width , ~ 
671

C & G Chart 3Si~~ C 1  r 1217 Depth , ~ 
12

1:250 ,000 Topo~ raphic Area , km2 p ~Map ~ilrningtori

Fig. 28 Site _________—.____ Ban k Angle

History NA

Initiated in 1970
In progress Environment

Excavation Method Bed Materials

Hydraulic

Material Utilization Water

Coastal Nourishment Depth, in NA

Available Dz~.ta

NA

Alterations

NA

N ote : NA = not available.
Data Se irce :  U. C . Arm~- .~ Engineer Dis tr ic t , Philadelphia , C F .

-1
’ 

-~~~~~~~~~~—~~~~~~~~~~~- - ~~~~~~~~ ~~~~~~~~~~~~~ —~~ - - — -- -
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Table 68

Subaqueous Pit, Flole, or Depression C [ottracteri,:tic ::

Site 31, V i c i n i ty o! A t l a n t i c  - C i t y ,  N ew Je r sey

Location 
— 

Description

Geographic Coordinates Shape

North 39° 21’ 05” Linear

Wes t ~14° 29’ 50” Size

CE Dis trict Philadelphia Diameter , in NA

State New Jersey Length, in 
— 

NA

County Atlan t ic  Width , in NA

C & G Chart 826 SC , 1217 Depth , in 18.9

1:250,000 Topographic Area, km
2 o.o6

Nap Wilmington
Fig. 28 Site 31 Bank Angle

History NA

NA
Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

N o t e :  N A = not available.
T ’itii Source: Reference 3.

~~~~~~~~~~~~~~~~~~~~ ‘
~~~~~~~~~~t 

_________a’— ——- -
~~ 

--— — -‘- - - ~~~~~~~~~~~~~~~~~~~~~ ————— —



r - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~ uSailueoui;  S It s- - t - - ,  - r  : € j t r - . J l (  -N  C - i t t  - ‘ - - : 1 5~

Ci t e  35, Vicini ~~r - - ~~ 5t~ arit ic ‘ity , 5-- -~ - - - c.

Location Description 
—-_____________

Geographic Coordinates Shape

North 39° 27’ 25” NA
0

West -i14 29’ 50 Size

CE District Philadelphia Diameter , ~ 
NA

State New Jersey Length , in 
_____________

County Atlantic Width , in 
NA

C & G Chart 826—SC , 1211 Depth , m 
_____________

1:250 ,000 Topo~ raphic Area , km2
__

0.08
Map Wilmington

Fig. 28 
— 

Site 32 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biolog ical

Alterations

NA

N ot e :  N A - - not available .
i o t a ‘ caurce:  Refe rence  3.

~

- ~~
- - - -i- ~~~~~-



Table 70

‘- uk-aqueous P i t ,  U- le, or Depression C L t i r o c t e r i c t i

Site 33, V i c i n i t y  of A t l an t i c  C t t y ,  N ew J e t s e y

Location Description

Geographic Coordinates Shape

North 39° 21’ 140” NA

Wes t 7) 4° 33’ 25 ” Si ze

- -~~ CE District Philadelphia Diameter , in NA

State New Jersey 
- Length, in NA

County At lan t ic  Width , ~ NA

C & G Chart 826—SC, 1217 Depth, in ______________

1:250 ,000 Topographic Area , km2 0.06
Map Wilmington

Fig. 28 Site ___•J3 Bank Angle

His tory NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Da~ta
Physical
Chemical
B iolog ical

Alterations

NA

t o-;  NA = n-s t available.
to ~c - u r c - -  : Re - c t t - r c - :  7.



l~~[- ! - - 71

sF-aqueous N t~ t ~~~ - r~~~~ 7~ e. : , : i o t i  ‘ t~r- -i- ~ t-o i ti- c- ,;

‘ i t o  ~
) 4 , Vi i oi t L , 0 1’ l t t5 _ ft ‘ i t 1 , Now C _-c. OL,

Location 
-

~~~~~~~ Description

Geog raphic Coordinates Shape

North  - - - - - 
rr

West — I ’ - “ Si ze

CE District  i~~t i i  ~acie~~p : t ; t  Diam eter , in NA

State _________________________ Length , in NA 
—

‘0unty ~ - ‘ -
~~~: Width , in NA

C & -3 Chart -- - ~- — ‘ - ‘ . i:i.7 
- 

Depth , in 11.5

I : ,000 Tcpc- raphic  Area , km2
______________

~‘~~ t5 ~iL’r~in~ ton
Yig. 

_____ 
Jite 31+ B ank Angle

History 
NA

NA Environment

Excavat ion Method PeP Mater ia l s

NA

Material Utilization Water

Depth , in NA

Available Data

B. - - - -

tUterat  ions

NA

N t t e :  115 n tt ov - i  I
-

- 
- ~ t ’ c- : --f ’ c-ro- t- ;-2e .

- - -

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
~~~~

- - - - -- - 
~~

- -
~~~~~
--

~~~~~~~~~~~~
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Table 72

C aqueou s Pit , ho le , or Depression Ctiaraet-ori ::tics

- - Ci t e  35, Vicinity or Atlantic City, New Jersey

Location Desc r ipt ion

Geographic Coordi nates Shape

North - 15’ ill” NA

Wes t ( m 0 1~~j ’  ~~~ j ” Size

CE Distr ict Philadelohia Diameter , in NA

State Ne/  
~] 

- r ’~ Length , ~ 
NA

County C:tI e Nay Width , in NA

C & G Chart 3C6—SC . 1517 Depth , in 13.1

1:250,000 Topographic Area, km2 0.06
Map Wilmington

Fig. 28 Site 35 Bank Angle

NA
History

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

Note : NA = not available.
Data Source: Reference  3.

Z% 
~~~~- :Is~~~~~~ 

—
— - - - - - --- ---- - -
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l ’ i t l o  73

Subaqu - -~-ui: I I t , Iu l c  , ~i’ r s - t o: s i  on CI:ii -’ ie’ tot’ I t I e .

Sit.- .14, Vicinit y o~ Atlantic City, N w  J - r:~-~~

Location Description

Geographic Coordi nates Shape

North 3) ’ 51+’ ~~“ NA
0

West 714 29 ’ 05 Size

CE District Orli laLielphi a Diameter , in NA

State NO W Jersey Length , in NA

County Atlantic Width , ~ NA

C & G Chart 825 J1C, 1217 Depth , ~ 
8.2

1:250 ,000 Topog raphic Area , km2 
0.02

Map Wilmington
Fig. 28 Site~~ Bank Angle

History NA

NA Environment

Excava tion Method Bed Materials
NA

NA

Material Utilization Water

NA Depth , in NA

Availat-j e Data
Phy sical
Chemical
Biological

Alterations

NA

Note : NA = not available.
Data Source: Reference 3.

:-~÷ 
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Nil  le  7)4

‘ i t t - i i~~5ti~ 
I i t , Hole , or __________________

to- 11+ , V ic i tli t y of S i r n L - C a t  -‘ iv, i l - v J e rse y

Location Description

Geographic Coordi nates Shape

North ~~~~~ 78’ 10” NA

West ~~ u~ ’ SO ” Size

CE Dis tr ict 1t2ilaiielpiiia Diameter , in NA

State N o w  7 O~~5CY Length , in NA

County Ocean Width , in NA

C & G Chart BCN—SC , 1216 Depth, in 14 .6

1:250,000 Topographic Area, km
2 0.015

Map Wilmington

Fig. 2~ Site 114 Bank Angle

History NA

NA Environment —

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

N o t e :  NA not ava iHb t -c - .
C~~t’i Source: Reference - .
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T a F i c ’  ‘15

Sa t: i -~,uo-sus Pit , Hole, or liepressiori Cbai- acteri: ;tict ;

Sit. 15, Vicinity ot ’  l3art iegat Sa y, New Jersey

Location 
- 

Description

Geographic Coordinates Shape

North 139° 55’ 05” Irregolar

West ‘114° 05 ’ 00” Size

CE Dis trict PhIladelphia Diameter , in NA

State 11e v Jersey Length , in NA

County Ocean Width , in NA

C & G Chart 82 14— SC , 1216 Depth , in 3.0

1:250,000 Topographic Area , kin2 0.10
Map Wi1niin~ ton

Fig. 29 Site 15 Bank Angle
NAHis tory

Initiated 1962
Completed 1962 Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

I- -astal  Nourishment Depth , in NA

Available Data
Physical
Chemical
Biolog ical

Alterations

NA

N ot e : NA = nc- V av ai b I le
1 ‘ito - c - t r e e :  S~- 0-~rorise- 3. - 

-~~~ — 

- --~~~~~~~~~~ - _ —--- — — -----_— _ - -
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Table ~~~6

Subaqueous Pit, Hole, or Depression Characteristics

Site 16, Vicinity of Barnegat Bay, New Jersey

Location Description

Geographic Coordinates Shape

North 7140 05’ 10” Irregular

West 39° 514’ 25” Size

CE District Philadelphia Diameter , in NA

State New Jersey Length , in NA

County Ocean Width, in NA

C & G Chart 8214—Sc, 1216 Depth, in 14 .3 j

1:250,000 Topo~raphic Area, km2 0.06
Map Wilmington

Fig. 29 Site lb Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth, in NA

Available Data
Physical -

Chemical
Biological

Alterations

NA

Note:  NA = not available.
Data Source: Reference 3.

- ~~_,~~~~~~-~~I-~~~~~~~~- 
— -- -_
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Table 77

Subaqueous Pit, Hole, or Depression Char-ticteri sti or

Site 17, V i c i n i t y  of Barnegat Bay, New Jer~~ ’L

— Location Description

Geographic Coordinates Shape

- - NA
North ~~~~~~ •‘

~~~~~~ ~5”

Wes t 750 i1 -~ Q~Y’ 
Size

CE District P h i l ad e lp h i a  Diameter , ~ 
NA

State 
— - 

New Jersey Length , ~ 
NA

County Ocean Width , in NA

C & G Chart 82)4— SC. 1216 Depth , in 14.3

l:250 ,000 , Topographic Area , km2 
0 02

Map Wili11~J1gtofl

Fig. 29 Site 17 Bank Angle

History NA

Initiated 1962
• Completed 1962 Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water
Coastal Nourishment

Depth , in NA

Available Data
Physical
Chemical
Biolog ical

Alterations

NA

N A not ava i l ab le .
lo it a  Source :  R e f e r e n ce  3.

--
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Table 78

Subaqueous Pi t ,  Hole, or Depression C h a r a c te r i s t I c . -

Site 18, V i c i n i t y  of Barnegat Bay, New Jer sey

Location Description

Geographi c Coordinates Shape

North 39 ° 51’ 05” NA

West 7)4~ 05’ 25 ” Size

CE Dis trict Philadelphia Diameter , in NA
New Jersey

State ________________________ Length , in NA

County Ocean Width , in NA

C & G Chart 82 14—BC , 1216 Depth , in 2 .7

1:250,000 Topographic Area, km2 0.02
Map ~ i 1m in ~ ton

Fig. 29 Site 18 Bank Angle

History NA

NA Environment

Exc avation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Phy sical
Chemical
Biological

Alterations

NA

N ot e :  NA = not available.
Ccita So u r c e :  R e f e r e n c e  3.
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Table ‘19
Subaqueous Pit, Hole, or Depression Characteristics

Site 19, Vicinity of Barnegat Bay, New Jer sey

Location Description

Geographic Coordinates Shape

North 390 149’ 00” 
NA

West ~14° 09’ 30” Size

CE District Philadelphia Diameter, in 
NA

State New Jersey Length , in NA

County Ocean Width, in NA

C & G Chart 8214—SC, 1216 Depth , in ~•p

1:250 ,000 Topographic Area , km2 0 .008
Map Wilmington

Fig. 29 Site 19 Bank Angle
NA

History

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

N - : NA = not available.
:1 - -u r c e :  Reference 3.

II_ &lh ~~~~ ~~~~~~ ~~~~ ~-â.”
• —~~~~~ -—.----—.--— -
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Table 80

Subaqueous Pit, Hole, or Depression Characteristics

Site 20, Vicinity of Barnegat Bay, New Jersey

Location Description

Geographic Coordinates Shape
NA

North 39
0 

148’ 50”

West ~14° 09’ 50” Size

:‘ CE District Philadelphia Diameter , in NA

State New Jersey Length, in 
NA

County Ocean Width, in 
NA

C & G Chart 8214—SC, 1216 Depth, in 3.0

1:250,000 Topographic Area, km
2 0.008

Map Wilmington
Fig. 29 Site 20 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

Note : NA = not available.
Data Source: Reference 3.

-- ~~~~ 
- -

~~~
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‘ a L b e ‘11

I I L t i _ue)us  P i t ,  Bol. ~~j~~J55j- ress ion  ‘ i t ar a c - t e r i  cc P- - s

1 , V i c i n i t y  of a i r r , e~ at 1 0 7/ ,  N --v ler ,~e”

Location Description

Geographic Coordinates Shape

North 39 -.13’ 15 ” NA

West 7 -t ° U ( ’  50” Size

CE District Philadelphia Diameter , in NA

State New Jersey Length , in 
NA

County ac -earl  Width , in NA 
—

C & G Chart 3214-30, 1216 Depth, in 7 p

1:250,000 Topographic Area, kin
2 

0.02
Map Wilmington

Fig. 29 Site 21 Bank Angle

History NA

• Initiated 1962
Coinpieted 1962 

Environment

Excavation Method Bed Materials

• NA NA

Material Utilization Water

Coastal Nourishment Depth, in NA

Available Data
Physical
Chemical
Biological

Alterations

NA

Note:  NA = not available.
Data Source : Reference 3.



r ~~

——

~~~ ~~~

-

~~~

- - --- -- - -

~~~~~~~~~

-

~~~~~ 

—.

~~

---

~~

—— ‘- -

l ab Ie- 82

~o:’313j~13.V~~r: Pit, Hole, or isepressiori Character i ct icc

Sit. .: , J~~iir i~~ of l3arnegat Bay, New Jersey

Location Description

Geographic Coordinates Shape
0 - ‘ -

Nor th ~ ~~ - ‘-5 NA

West ‘1 ° 08’ 10” Size

CE Dist rict Philadelphia Diameter , in NA 
—

State N ew Jersey Length , in NA

County —icean Width , in NA

C & G Chart 82)4 sc, 1216 Depth, in 11.6

l:25O ,0OO~Topographic Area , km2 
0 02

Map Wilmington

Fig. 29 Site 22 Bank Angle

History NA

Initiated 1962
Completed 1962 Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

Coastal Nourishment Depth , in NA

Available Data
Phys ical
Chem ical
Biological

Alterations

NA

Note: NA = not available.
f~~~o c u re e :  Reference 3.



Table 83

Subaqueous Pit, Hole, or D e p i - e i ; c i o n  Characteristics

Si t e  23, V i c i n i t y  of Barnogr&t Bay, New Jersey

Location Description 
—________

Geographic Coordinates Shape

North 390 
14Q~ 35fl Linear

West ~14° 09’ 14~ ” Size

CE District Philadelphia Diameter , in NA

State New Jersey Length, in NA

County Ocean Width, in NA

C & G Chart 8214—SC, 1216 Depth, in 6.7

1:250,000 Topographic Area, kin
2 0.30

Map Wilmington
Fig. 29 Site 23 Bank Angle

History NA

NA Environment

Excavation Method Fed Materials

NA NA

Material Utilization Water

NA Depth , ~ 
NA

Available Data
Physical
Chemical
Biological

Alterations

NA

Note: NA = not available.
Data Source: Reference 3. 

-
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l a t t e  814
Subaqueous Pit, Hole, or L)epression Charueterict i c e

Site 214, Vicinity 0I’ Barnegat Bay, New Je rsey

Location Description

Geographic Coordinates Shape

North 39° 39’ 30” NA

West ~14° 10’ 145 ” Size

CE District Philadelphia Diameter , in NA

State New Jersey Length , m NA

County Ocean Width, ~ 
NA

C & G Chart 8214—SC, 1216 Depth, in 10.14

1:250 ,000 Topographic Area , Ian2 0.10
Map Wilmington

Fig. 29 Site 214 Bank Angle

His tory NA

Ini tiated 1962• EnvironmentCompleted 19o2
Excavation Method Bed Materials

NA
NA

Material Utilization Water

Coastal Nourishment Depth, ~ 
NA

Available Data
Physical
Chemical
Biological

Alterations

NA

N o t e :  NA = not available.
Data Source: Reference 3.

4
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P-il-Ic 85

Subaqueous Pi t ,  Hole , or P i ,pression C h a r a c tc - r i c t i s :

Site 25, V i c i n i t y  of le irnegat  Bay, New Jersey

Location Description

Geographic Coordinates Shape

North 390 
3 9 1  145” NA

West 7)40 12’ )-rO” Size

CE District Philadelphia Diameter , in 
NA

State New Jersey Length , ~ 
NA

County Ocean Width , in 
NA

C & G Chart 8214—SC, 1216 Depth , in 8.5

1:250 ,000 Topograph ic Area , kin2 0.07
Map Wi1mini~ton

Fig. 29 Site 25 Bank Angle

His tory NA

• NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in 
NA

Available Data
Physical
Chemical
Biological

Alterations

NA

5- t -  : N A  = t j - - t ,  avu  j 1a~~le .

- 

l u  r~~~~~~~~~~~~~~~~~ f l ~~ 
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Table 86

urujueouc l it , Hole, or Depress ion Ch ar a c t e r i s t  i r s

Site 2(, Vicinity of Barnegat Bay, flew Jersey

Location Description

Geographic Coordinates Shape

North 39
0 
37~ 145” Irregular

West 7)4° 11’ 140” Size

-, 
CE District Philadelphia Diameter , in NA

State New Jersey Length, in NA

County Ocean Wid th , in NA

C & G Chart 82 14—SC , 1216 Depth , in 10.14

1 250,000 Topographic Area, kin
2 0.1)4

Map Wilmington
Fig. 29 Site 26 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in 
NA

Available Data
Physical
Chemical
Biological

Alt erat ions

NA

Note: NA = not available.
Data Source: Reference 3.

I~1A ,
~~~~~~ ~~~~_ “
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Table 87

Subaqueous Pit, Hole, or Depression Characteristi cs

Site 27, Vicinity of Barneg~t Bay, New Jersey

Location Description

Geographic Coordinates Shape

North 39° 37’ 05” NA

West 7)4~~ 12’ 00” Size

CE District Philadelphia Diameter , in 
NA

State New Jersey Length, in NA

County Ocean Width, in NA

C & G Chart 8214—SC, 1216 _ Depth , in 10.1

1:250 ,000 Topographic Area , km2 0.06
Map Wilmington

Fig. 29 Site 27 Bank Angle

History NA

Initiated 1962 .

Completed 1962 Environment

Excavation Method Bed Materials
NA NA

Material Utilization Water

Coastal Nourishment Depth, in NA

Available Data
Physical
Chemical

Alterations

NA

Note: NA = not available .
Data Source: Reference 3.

_, ~~~ ~~- -
-
~~~ ~- 
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~
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Table 88

Sul a j ue-ouc l i t ,  h ole, or Depression Ch a r a c t e r ist i cs

S i te  iS, V i c i n i t y  of ’ Bar.~egat Bay, New Jersey

Location Description

Geographic Coordinates Shape

0
North 39 37’ 05 NA

West ~14° 12’ 15” Size

CE District Philadelphia Diameter, in NA

State New Jersey Length, in NA

County Ocean Width, in NA

C & G Chart 8214 SC, 1216 Depth , in 9.1

1:250,000 Topographic Area, km
2 p p-~Map Wilmington

Fig. 29 Site 28 Bank Angle

History NA

• Ini tiated 1962
Completed 1962 Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

Coastal Nourishment NADepth , in 
_____________

Available Data

Physical
Chemical

Alterations

NA

Note : NA = not available.
Data Source: Reference 3.
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_. c13 i t ,~ l{0~~e, uS bc~~r’ ee~~iun Ciiar o -t - i , :tic. ~

. ‘ - . i f - n r t y  of ’ Barnegat Buy, New - l e r - s ey

Lo.ation Description

Geographic Coordinates Shape

No r th -
~~ ~

- ‘  15 ” NA

West ;-
) 

~ ~~~~ Size

CE Dist r ict ± - t i I L a 1eJ~~hia  Diameter , ~ 
NA

State New Jersey Length , in 
NA

County -sean Width , m NA

C & G Chart 8214 SC , 1216 
— 

Depth , in _____________

1:250,000 Topographic Area, km
2 0.01

Map Wi lmington
Fig. 29 Site 29 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , in NA

Available Data
Physical
Chemical

Alterations

NA

Note : NA = not available.
i t t a  Source: Reference 3.

-13-.- -
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J a l I c  90

Su l-a lueous Pi t ,  Hole , or lieprer: 1 c:

• Sit e 3o , Vi c inity of l i ir nc ct t  -e~y ,  ~ -w Jer~ cy

Location Description

Geographic Coordinates Shape

North 39° 35 ’ 140” NA

Wes t 7)4° 13’ 15 ” Size

CE District Philadelphia 
— 

Diameter , in NA

State New J ’ :’r sey Length , m NA

County Ocean Width , in NA

C & G Chart 8214_ SC , 1216 Depth, ~ 
5.2

1:250,000 Topographic Area, km
2
_ 0.05

Map 
— 

Wilmin gton

Fig. 29 Site 
_______________ 

Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

• NA NA

Material Utilization Water

NA Depth , in NA

Available Data

Physical
Chemical

tlterations

NA

::ote~: NA = not available.
Dat- a , o ur c e :  Reference 3.

~~~

&_  -

- ~~~~ - -- ~~~~
~ _



Table 91

Subaqueous Pit, Hole , or Depression charac te r i s t ics

Site 36, Vicinity of’ Barnegat Bay, New Jersey

Location Description

Geographic Coordinates Shape

North ~~~ 5Q~ 14~~
I
~ 

Circular

Wes t 714° o8’ “~~~~ Size

- 
- 

CE Di strict Philadelphia Diameter , in NA

State N~w Jersey Length , in NA

County Ocean Width, in NA

C & G Chart 8214—SC. 1216 Depth, in 6.1

1:250 ,000 Topographic Area , km2 0.02
Map Wi ]mingtnn -

Fig. 29 Site 36 Bank Angle

His tory NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , ~ NA

Available Data
Phy sical
Chemical
Biological

Alterations

NA

Note: NA = not available.
D a t a  Source: Reference 3.

---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — 
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lal Le OS

L i , ___________

Site ~~~, V i e i r i i t y  J t i - ~~~t H t ~,, - -
~~ 

:5 -

Location Description

Geographic Coordinates Shape

North 39° s6 ’ ss ” NA

West - ( 2 i 10~ i~i” Si ze

CE District Ph iladelph ia Diameter , in NA

State ~~~~~ J - L Y  Length , n NA

County °~~°°-~ Width , m - 
NA

C & G Chart S~~~~SJ , 1216 Depth , m 9.1

1:259 ,000 Topographic Area , ~~
2 

~.OO14

Map Wilminf;tun

Fig. 29 Site 
_______________ ~a:rk Angle

History 1:j ~

Environment

Excavation Method Bed Materials

I-~A

Material Utilization Water

h A Depth , ~ :;- .

Available Data
Lh;-sical
- A i s mic a ~
Di- 1 ical

Alterat ions

NA

Note : NA = - -t :ìvii lable.
I t i. i,~~r c e :  Refe rence  3.

~~~
‘ .— -

- - 
- -

~~~~~
- : -



- -  -~~~~~~~~~~~~~

T:tl- Ic- 93

Subaqueous I I t ., i - - I - ,  or Depress sr i  ~~f : ~ r a r t t - i: 1 -

S i t e  ~ , 1: i n i t y of Barne !~at I c t y  , New - l er ’y

Location Description 
- - _

Geographic Coordinates Shape

North ~~~~~~~ los’ 3c”

Wes t 7)4° 10’ 30 ” Si ze

CE District PhtLadelphia Diameter, in I-~A

State New J -r sey Length , in NA

County Ocean Width , ~ NA

C & G Chart 8214 SC , 1216 Depth , in 
__________

1:250 ,000 Topographic Area , km2 0.00 14
Map Wilmington

Fig. 29 Site 38 Bank Angle

NA
History

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth, in 
NA

Available Data
Physical
Chemical
Biological

Alterations

NA

Not~-: NA = not available.
Data So u r c e :  Reference 3.

~~L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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1: t f i - j I~

- - - ‘~~le t i ~~ 1 it II- li. i - ; - r 0 5 5 i o n  I I I j : t r - : ~c t e r i e t l C .
- t~~~~

_ 
-- -o - ,  . -

- - - - ‘  -

V I ci ci ty I3arrir~~at - l o s T , N i e rsu

Location Description

Geographi c Coordinates Shape

North 39° 56’ i5 ” NA

Wes t 1,1 0 10’ 55 ” Size

CE District Philadelphia Diameter , in 
— 

NA

State New -Jet~~ey Length, in NA

County Ocean Width , m 
— 

NA

C & G Chart 35c—SC , 1216 Depth , in 11.6

1:250 000 Topographic Area, km
2 

p .~ o
Map -~1i55Iri t~)fl

Fig. 29 Site 
_______________ 

Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

Depth , in NA

Available Data
Lny s i c a  -

Bi~~ -
_ i  sa~-

Alt e rations

NA

S t e  : NA not wa I L ab t e
Data - - o r c o  : h i s fe’- -sn: e ~~ .

~~~~~ 
_

-V~~~~~~~~~~~~
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ISS Ie 1 ) )

:1llal000Us Pit, l~~ e, or Ic-1-rs -e.: Oh

S i to  140, Vic I r i  l ay  of l os -r i Da t, l a y ,  i l ew

Location Description

Geographic Coordinat es Shape

North Si0 56’ 15” NA

Wes t (- ° ic’ 145 ” — 
Si ze

CE District Philadelphia Diameter , in NA

State 
— 

New Jersey Length , in NA

County Ocean Width , in NA

C & 0 Chart 8214—SC , 1216 Depth , in 5.2

1:250,000 Topographic Area, km2 O.O~4
Map Wilmington

Fig. 29 Site ~40 Bank Angle

History NA

NA Environment

Excavation Method Bed Materials

NA NA

F Material Utilization Water

NA Depth , ~ NA

Available Data
Physical
Chemical
Biological

Alterations

NA

Note :  NA not available .
Data Source: Reference 3.

- H~ 
____________



r ~~~~~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Table c(~

~ uh:otueous  LI U, Hole , or De~~:r - e e i o n  C h a r a c t e r ist I c -

- - I itc - 141 , V i c i n i t y  of Barnegat Bay , New Jersey

Location Description

Geographic Coordinates Shape

North 39° 
~~~~ ~~~~~~ 

NA

West 
~ 14° p7’ 3p ” Size

CE District P}ii~adelphia Diameter, in NA

State New Jersey Length, in NA

County Ocean Width , in NA

C & G Chart 8s)4—SC, 1216 Depth, in 14.0

1:250,000 Topographic Area, km
2 0.01

Map Wilmington
Fig. 29 Site 141 Bank Angle

NAHistory

NA Environment

Excavation Method Bed Materials

NA
NA

Material Utilization Water

NA Depth , in 
_________

Available Data
Physical
Chemical
Biological

Alterations

NA

-iote: NA = not available .
5-ita Source: Reference 3.

- ~Ti’--i~ ~~~~~~~~~ 
. 

________
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10  -l t

i L L - j lc- U I it , ilcie , er - - ~ r--s:: ho: .  S t .  - l i e -

- I t - , V i s  r~i 5; c l  15110 ~~t 5 I l l  , N - s  - - - 1 ::

Location Description

Geographic Coordinates Shape

North ~~ ~
-
~~
‘ ,“ 

NA

West 10 0 
~ J)~ 

Size

- -
, CE District it liaSciOlds. Diameter, in N A

State flew Jers~~~~ Length , in 
NA

County b u r i i : :tcr i  Width , ci 
________________

C & G Chart bSo—JJ Depth, ci 114.6

1:250 ,000 Topographic Area , km2 0.1
Map Wilmington

Fig. 29 Site 
_______________ 

Bank Angle

His t ory NA

NA Environment

Excavation Method Bed Materials
NA 

NA

Material Utilization Water
NA

Depth , ci NA

Available Data
Physical
Chemical
BioloG ical

Alterations

NA

Nc t :  110 = not available.
h a t - i  Source: Refe rence  3.

~~~~~~~~~~~~~~
- -—- ~~~~~~~~~~~~~~~~~~~~~~~~~ __ _- _
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Table -03

Lu) : iq ~o- 1. i~I t , i l o l  ~~~~~~~~ ~ - ra- . A -n (
~: oz-~ae t~r~- !-i - : -e

S M -  1 , -I , V i c i n i t y  c l  i s i -h i c c a r  -s , low l er oy

Location Description

Geographic Coordi nat es Shape

- :1 -North oS ‘~~ 00

Wes t 7l4~ 28’ 145 ” Si ze

CE District Philadelphia Diameter , ~ NA

State New Jer sey  Length, ~ 
NA

County NA Wid th , in IIA

C & G Chart 826 SC Depth, in 10. 4

1:250,000 Topographic Area, km2 0.03

~~~ 
Wilmington

Fig. 29 Site 14~ Bank Angle

Hist ory NA

NA Environment

Excavation Method Bed Materials

NA NA

Material Utilization Water

NA Depth , m NA

Available Data
Physical
Chemical

Alt erat ions

NA

N o t e :  NA = not available.
Na to Source: Reference 3.
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Table 99
Subaqueous Pit, Hole, or Depression Characteristics

Site 2, Vicinity of Philadelphia, Pennsylvania

Location Description

Geographic Coordinates Shape

North 39° 5 14’ 50 ” Linear

West 75° 08’ 00” Size

CE District Philadelphia Diameter , ci NA 
—

State Pennsylvania Length , ci 1707

County Philadelphia Width , ~ 2714

C & G Chart 295 Depth , ci 
NA

1:250,000 Topographic Area, km
2 0.1468

Map Wilmington
Fig. 30 Site 2 Bank Angle

History NA

• Initiated 1972 ? Environment

Excavation Method Bed Materials

Mechanical NA

Material Utilization Water

Fill Depth, in 16.8

Available Data

NA

Alterations

NA

Note : NA = not avail&üe.
Data Source: U. S. Army Engineer District , Philadelphia , CE.
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Table 100

Subaqueous Pit, Hole, or Depression C h a r a c t e r ist i c s

Si t e  1, V i c i n i t y  of San Francisco,  Ca l i fo rn i a

Location Description

Geographic Coordinates Share

North 37°149’17” Circular

West 122°25’214” Size

CE District San Francisco Diameter, ci 305

State California Length, ci NA

Count~’ 
San Francisco Width, ci NA

C & G Chart 
___________________ 

Depth , ci 30

1:250 ,000 Toppgraphic Area , km2 0.292
San 1~r~.nc1sco

Fig. 31 Site 1 Bank Angle NA

History

NA ~~vironment

Excavation Method Bed Materials
Natural

Material Utilization Water
- - - NA Depth , ci 18—50

Available Data

NA

Alterations

NA

Note: MA = not available.
Data Source: Reference 60.
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Table 101

Subaqueous Pit, Hole, or Depression Ch a r a c t e r ist i c s

Si te  2, V i c i n i t y  of San Francisco,  Cal i fo rn i a

Location Description

Geographic Coordinates Shape

North 31°1414’ 2~ ” 
Irregular

West l22°16’3S ” Size

CE Dist rict San Francisco Diameter , in NA

State California Length , ci 3353

Count~’ Alameda Width , ci 15214

C & G Chart 5535 Depth, ~ 8.2 - 114.6

1:250 ,000 Topographic Area , km2 5.110
Map San Francisco

Fig. 31 Site 2 Bank Angle NA

History

Completed January 1969 Environment

Excavation Method Bed Materials

Mechanical Sand

Material Ut ilizat ion Water
Fill 

Depth, ci 0.30 — 3.7

Available Data
Physical

Alterations

NA

Note:  NA = not available.
Data Source: Reference 8 and U. S. Army Engineer Distr ict , San

Francisco , CE.
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Table 102

Subaqueous Pit, Hole, or Depression Characteristics

Site 3, Vicinity of San Francisco, California

Location Description

Geographic Coordinates Shape

North 37°30’ Linear

- - West l22°06’ Size

- 
I CE District San Francisco Diameter , in NA

State California Length, ci 15 ,000

County Sari Mateo and Alameda Width , ~ 
1000

C & G Chart 553 1 Depth, ci 12

1:250 ,000 Toppgraphic Area , km
2 

NA
Map San ~Francisco

Fig. 31 Site 
_______________ 

Bank Angle

History 
< 20 deg

N Environment

Excavation Method Bed Materials

Hydraulic Shell

Material Utilization Water

Aggregate Depth , ci i

Availa ble Data

NA

Alterations

NA

No te:  NA not available.
Data Source: Reference 61.

~~~~~~ -~~~~~~~~~~~~~-~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~
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Table 1103

Sil ioqurous P i t ,  Hol- , or I pressiori C} - i i uc t e r i s t ic s

~~ V i c i n i t y  of Tan Francisco, C :tiifornia

Location Description

Geographic Coordinates Shape

0North 37 57’ Linear

West l22°26’ Size

-. CE Di strict San Francisco Diameter, ci NA 
—

State Calif ornia Length, ci 5000

Count~r 
Man n and Contra Costa Width, m 1000

C & G Chart 5533 Depth, ci 25

1:250 ,000 Topographic Area , km2 NA
Map San Francisco

Fig. 31 Site 14 Bank Angle

History < 20 deg

NA Environment

Excavation Method Bed Materials
Natural NA

Material Utilization Water

NA
Depth,m 8

Available Data
NA

Alterations
NA

Note: NA = not available.
Data Source: Reference  62.
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Tii~ l e  lU14

a Do- -sac ~it, Hole, er lepr~ .is1orI N ar-icterist i s :

Site 1, V i c i n i t y  0r 1-ipelo Tow i-l , i -or ~~ia

LocatIon Description

Geogra : ic Coordinates Shape

North 
— 

31
0 

50’ 30” Rectangular

0

West 81 21’ 20 Size

CE District Savannah Diameter, ci NA

State 
leo r - -i - i  

Length , ci 792

County Bryan Width , ci 213

C & G Chart 573 , 1~ 1~1 Depth, ci NA

1:250 ,000 Topographic Area , km2 0.17
Map Brunswick, -Seorgia

Fig. 32 Site -l Bank Angle

History NA

Initiated 1971
• Environment

Excavation Method Bed Materials

Hydraulic NA

Material Utilization Water
Fill 

Depth , ~ NA

Available Data

Physical

Alterations

NA

N o t e :  N A = not available.
fata oir~ e: ‘ . S. Army Enuineer District , Savannah , CE. 

.

~~__±

-
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Table L0 5

Subaqueous Pit, Hole, or Depression Characteristics

Site 2, Vicinity of fape1~ Sound, Georg ia

Location Description

Geographic Coordinates Shape

North 310 50’ 15” Rectangular

West 810 21’ 20” Size

CE Dist rict Savannah Diameter, in NA

State Georgia Length, ci 
625

County Liberty Width , ci 
396

C & G Chart 
—  

573, 12141 Depth, ci NA

1:250 ,000 Topographic Area , km2 0 .25
Map Brunswick,Georgia

Fig. 32 Site 2 Bank Angle

NA
History

Initiated 1971
Environment

Excavation Method Bed Materials
Hydraulic NA

Material Utilization Water

Fill 
Depth , ci NA

Available Data

Physical

Alter at ions
NA

N o t - - :  NA = not available.
P ita S o ur c e :  T i .  5- . Army Engineer  D i s t r i c t , Savannah , Cl - I .

— -~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ - —- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- ~~ ---
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L41 L 5 i U 5  Pit, Hole , or be r- I - t r a c t e r i  st i c s

i t : -  3, Vicinity ot ii IJS S -’ 1 - u n i, : S - I r - .a

Location Description

Geographic Coord inates Shape

North 31
0 

149’ 30” Rectangular

West 81° 20’ 50 ” Size

CE District Savannah Diameter , in NA

State Georr i fa  Length, ci 533

County Liberty Width , ci 
152

C & C Chart 573, 12141 Depth, ci NA

1:250,000 Topographic Area, km2 0.08
Map Brunswick , Geo rgia

Fig. 32 Site 3 Bank Angle

History NA
• Initiated 1971 5

• Environment

Excavation Method Bed Materials
Hydraulic

NA

Material Utilization Water
Fill

Depth, ci NA

Available Data

Physical

Alter at ions

NA

:;- - L e :  NA = ciot available.
‘~5-a our - :e: U. S. Army FnlVinee r District , Savannah , OFT .

~~~~~~~~~~
-
~~~~~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- - - - - ~~ i _~~~ _ 

V ~~~~~~~~~~~~~~~~



Table 107

~Iuhaqut ou-s Pit , Hole , or I)epre :—: ion (Tharuc t er  1st icc

Ii to li , Vicinit y of Sapel 0 Sound, G -ur~ I a

Location Description

Geographic Coordinates Shape

North 31
0 149’ 145 ” Irregular

Q O , \
West ci 20 ‘~5 Size

CE Distr ict Savannah Diameter , ci NA

State f leor i -Ja Length, ~ 
500

County Bryan Width , ci 
380

C & G Chart 573, 12141 Depth, ci NA

1:250,000 Topographic Area, km2 0.19
Map Brunswick, Ne o r~~~a 

—

Fig. 32 Site 14 Bank Angle

History NA

Initiated 1971
Environment

Excavation Method Bed Materials

Hydraulic NA

Material Utilization Water
Fill

Depth , ci 
NA

Available Data

Physical

Alter at ions

NA

Note: N A = not available.
[atu  Source :  U.  S. Army Engineer  P i s tn i c t , Savannah , CE. 
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Table 108

Subaqueous Pit, Hole, or Depression C h a r a c t e r i s t i cs

Site 5, V i c i ni t y  of Sapelo Sound, Georg ia

Location Description

Geographic Coordinates Shape

North 31
0 143 , 25 ” Irregular

West 81
0 
22’ 20” Size

CE District Savannah Diameter , m NA

State Georgia Length, ~ 
NA

County Liberty Width, ci NA

C & G Chart 573, 12141 Depth, ci NA

1:250 ,000 Topographic Area , km2 NA

Map Brunswick , Georgia
Fig. 32 Site 5 Bank Angle

History NA

Initiated 1971
Environment

Excavation Method Bed Materials
Hydraulic

NA

Material Utilization Water

Fill Depth , ~ NA

Available Data

Physical

Alterations

NA

Note : NA = not available.
Data Source: U. S. Army Engineer District , Savannah , CE.

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- --~~~~~~~~~~~-~~~~~~~~~~
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Table 109

i~ub -tI lu eou s Pit, Hole, or Depress-ion Characteristics

Site  6, Vicinity of Sapelo Sound, Georgj~

Location Descriptio n

Geographic Coordinates Shape

North 31° 50’ 30” 
Rectangular

West 81° 20’ 15” Size

CE District Savannah Diameter , ci NA

State Georgia Length, ci 183

county Liberty—Bryan Width, ci 121

C & G Chart 573, 12141 Depth, in NA

1:250,000 Topographic • 
Area , kri2 0.02

Map Brunswick , Georgia 
—

Fig. 32 Site 6 Bank Angle

History NA

Initiated 1971 Environment

Excavation Method Bed Materials

Hydraulic NA

Material Utilization Water

Fill Depth , ci NA

Avail able Data
Physical

Alterations

NA

Note: NA = not available.
Data Source: U. S. Army Engineer District , Savannah , CE.

_ _  ~ ~~---- 
_
~~~~~~1_ -- ~~~~~~- -V --- - -—
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i :  — -  I I

nL l :e ( II . l i t , H ole , or _________

Site t - 2 , F i c i n i t y  of f l c q e l o  S - - a r c, I ’ - --

H Location 
—

~~~ Description

Geographic Coordinates Shape - r ear

North ~~~~ 55’ t0 3]~ ~-9’

S o  , c o
West ci 09 H 13 Size

CE District a . t l rj tI  Diameter , in 
____________

State or~1~ia Length , ci 
_____________

County (“r- t~ }~ar Width, ci ~05

C & G Chart 
)i.0, 1 1 +1 Depth, ci 

:15

1:250,000 Topographic 
• 

Area , km
2 (.2-’

Map I ( ruI I ~;w i :k , l l a  
—

Fig. 
_____ 

Sit e i i  Bank Angle

History
Initiated 1967—OP

• Environment

Excavation Method Bed Materials

Hy draulic

Material Utilization Water
Fi l l

Depth, ci 
-A

Available Data

115

Alterations

NA

• :; to : N/i not available.
Pat -i  Source:  11. 5. Army Engineer  1)istr ict , -i v a r i na l i , CE.

--  —
~~
— ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 
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I :d ie 111

I t~~~ h ole , u S  - ipress ion  _______

Sit e  I i  T ic ini t~~~~~ 1 tr -:i0 uand , I ---

Location Description

Geographic Coordinates Shape
Sec t a r c ui as

North 31° ~~~~ ~8

West 810 23 ’ 00” Size

CE District Savannah Diameter , ~ NA

State ;eo r~~ia Length, ~ 
9114

County Lilo rty Width , ci 
960

C & G Chart 12141 Depth, ci 8

1:250 ,000 Toro raph ic  Area , km
2 0.27

5-ar Bruns~ ick , Neorgia

Fig. 32 Site 11 Bank Angle

History NA

• Initiated 1968 Environment

Excavation Method Bed Materials
- - 

NA
Hydraulic

Material Utilization Water

Fill
Depth , ~ ____________

A v r i i lat i e  Data

Alterations

N- -cu : 115 = r~- available.
- - t - - - 

- - -u r c e  : U. 5. Arisy i-IncH n o - s Distr H. , S a van n a h  , Oil .

_

~ 

~~~~~~~: 
~~~~~~~~~ t_~~~~~~~~~, 

_ _  _ _
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Figure 33. Subaqueous site locations , v ic in i ty  of
Brunswick , Georg ia
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Table ll2

Subaqueous Pit ,  h ole, or Depress ion  ( ‘h a r - a c t e r - i c t  I c .

Site 7, Vicinity of Brunswick, Ne -j 1c~~i:

Location Description

Geographic Coordinates Shape

Linear
North 31 12 ’

West 810 33~ Size

- S CE District Savannah Diameter, ~ 
NA

State Georgia Length, ci 3180

County Glynn Width , ~ 
620

C & G Chart 14147 Depth, ci 
NA

1:250 ,000 Topographic • Area km
2 1 .93

Map i~runnwick , Georgia

Fig. 33 Site 7 Bank Angle
NA

History
Ini t iated late 1972

Environment

Excavation Method Bed Materials
Hydraulic NA

Material Utilization Water
Fill

Depth , ci NA 
—

Available Data
NA

Alterations
NA

• Note: NA = not available.
lOrta Source :  U.  S. Army Engineer  D i st r i c t , Sav a nn a ] i , CE.
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Tabl e 113

Subaqueous Pit, Hole , or Depression Charac te r i s t i cs

Si te  8, V i c i n i t y  of Brunswick,  Georgia
‘i~

Location Description

Geographic Coordinates Shape

North 31° 11’ Irregular

O i O
West ~~ Size

CE District Savannah Diameter, in NA

State Georgia Length, ~ 
NA

• NACounty Glvnn Width , ci 
_____________

C & G Chart ___~547 Depth, ci NA

1:250 ,000 TopQo raphic, - Area, km
2
_____________

Map E?uflswicK , Gcui-~~ia V 5  2

Fig. 33 Site 8 Bank Angle

History NA
Initiated late 1972

Environment

Excavation Method Bed Materials
Hydraulic NA

Material Utilization Water
Fill

Depth, in NA

Available Data
NA

Alterat
A
ions

Not e - : N A = not available.
Data Source: 5 . S. Army Engineer Dis t r i c t , Savannah , ‘ F .
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Table 1114

Subaqueous Pit ,  Hole , or Depression S ’ h a i - a c t - - r i  s t i cs

S i t e  9, V i c i n i t y  of B r u n s w i c k ,  ‘001g m

Location Description

Geographic Coordinates Shape

North 310 09’ Linear

810 33~West 
_______________ 

Size

CE District Savannah Diameter , ~ 
NA

State Georgia Length , ci 
2896

county Glynn Width, ci 
1457

C & G Chart 14147 Depth , in NA

1:250,000 Topographic . Area, km2 1.32
Map Bi~unswick , Georg ia

Fig. 33 Site 9 Bank Angle
NA

History
Initiated late 1972

Environment

Excavation Method Bed Materials
Hydraul ic NA

Material Utilization Water
Fill

Depth , ci 
NA

Available Data

NA

Alterations
NA

N o t e :  NA = not available.
Pata Source: U. S. Army Engineer District , Savannah , CE.
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1~~t- Ii~ 115

~ubaqueous Pit, Hole, or- Depre:-~~i - n  i i  - t i  5: ’- 5

Site 12 , V i c i n i t y  of F : :  I ~k , S - ~ :- i i i

Location Description

Geographic Coordinates Shape

North 310 00’ Irregular

West 810 39’ Size

CE District Savannah Diameter , ~ 
NA

State 
Georgia Length, ci 

NA

County 
Camden Wi dth , ~ 

NA

C & G Chart 14148 Depth, ci 10— 15

1:250 ,00- - Topographic Area , km2 
1.33

Sap Brunswick, Georgia
Fig. 33 Site 12 Bank Angle

History NA
Initiated 1972

Environment

Excavation Method Bed Materials
Hydraulic NA

Material Utilization Water
Fill

Depth, ci NA

Available Data
Physical

Alt erat ions
NA

Note: NA not available.
Data Source: U. S. Army Engineer District , Savannah, CE.
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Table 116

Subaqueous Pit L Hole, or Depression CharacteristicS

Site 13, Vicinity of Brunswick, Georgia

Location Description

Geographic Coordinates Shape

10 02’ 
Linear

North _____________

81° 38’West 
_______________ 

Size

CE District 
Savannah Diameter, in NA

State Georgia Length, in 
213~

Counti Camden Width, ~ 
213

C & G Chart )
~i~8 Depth, in NA

1:250 ,000 Topographic Area, km
2 o.~5

Map Brunswick, Georgia
Fig. 33 Site 13 Bank Angle

Eistory 
NA

Initiated 1972 Environment

Excavation Method Bed Materials
NA

Hydraulic

Material Utilization Water

Fill Depth, ~ 
NA

Available Data

NA

Alterations

NA

Note: NA not available.
Data Source: U. S. Army Engineer District , Savannah , CE.



Table 111

Subaclueous Pit, Hole, or Depression Characteristics

Site 114, V i c i n i t y  of Brunswick,  Georg ia

Location Description

• Geographic Coordinates Shape

NANorth ~i ° o~’ to 310 08’

West 81° 33’ to 81° 38’ Size

CE District Savannah Diameter, m 
__________

State Geor gia Length, m 
NA

CowLt~ 
Glynn and Cai~den Width, in 

_____________

C & G Chart 14 14 7 Depth , m 
______________

1:250 ,000 Topographic Area , 1cm 2 NA

~ap Brunswick , Georg ia
Fig.  33 t t~ 114 Bank Angle

History NA

NA
~~ivironment

Excavation Method Bed Materials
NA NA

Material Utilization Water
Fill

Depth,m NA

Available Data

• NA - • .  .•

Alterations

NA

note:  NA = not available.
Data Source: Ii. S. Army Engineer District , Savannah , CE.
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Subaqueous Pit , Hole , or Depre s~; I ~ri ~tr~~~t~ -ri :t

s it e  1, Vicinit y ot Sat i l ia  H i z r , -~~r~~~t

Location Description

Geograph ic Coordinates Shape
o Irr egularNorth 30 57’

West 81° 140’ Size

CE Dist rict Savannah Diameter, ~ NA

- 

• 

State _________________________ Length, in NA

Count~’ 
Camden Width, in 

______________

C & G Chart 
___________________ 

Depth, in NA

1:250,000 ~opographic Area, ~~
2
_____________

Map Jacksonville, Florida

Fig. 
_____ 

Site 
______________ Bank Angle

History NA

Ini t iated 1972 &ivi ronment

Excavation Method Bed Materials

Hydraulic NA

Material Utilization Water
Fill
1LT ,000 cu yd Depth, m NA

Available Data

-— • -~~~~ .• -~~~~~ • -. .- • • • - . • —  • • •  • . • -  - • -•~~~•. • •.•—Alterations

• 1A

not ayail~d~i .
. . ~~~rm ’, idi~~i n  r Di t ri~~t , ~!V t11fl~ 1li , ‘ ‘I
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