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1.0 INTRODUCTION 

Visual observations of dredge material diposal sites by 

divers and remote television has been a major part of he Disposal 

'Area Monitoring System (DAMOS) for several years. Recently, 

,particular emphasis has been placed on specific areas in Long 

, ", Isiand ' Sound., A major effort at· the Central Long Island Sound 

'site ,has been oriented toward evaluation of the capping procedues 

"us,ed in the Stamford-New ,Haven disposai operation. In addition to 

,tliose ' studie's" continued monitoring of the New London disposal 

,,', si te . has 'taken· place. 

The maj;;'r'objectives of the visual observation were to: 

• defin~ characteristics ,of disposed,dredged material 

• ,document these, characteristics 'and changes in the" 
s,ediment' surface' through underwate,r photography 

• conduct systematic ,sampling' at' specific locations to 
eval,*ate dredged material stability, . 

,. develop 'procedures ,for measiuing 'theboundai"ieS::6f 
,dredged material moui'\ds through,visualol:)servations 

• evaluate ,the effecUveness ,'of ., capping 'proc~dures' in 
isolating contaminated dredged material 

• investigate post-disposal' ,: recolonization, ,faunal 
behavior and biological reworking of surface sediment " 

• ' define character istics of benthic environment 
surrounding disposal' sites and monitor' theseare'as for 
potential impact'from disposal operations ' 

The following sections will provide details of the 

procedures used and the results obtained from observations at the 

Central Long Island Sound and New London sites. 



2.0 Long Island Sound Disposal Site 

to disposal of dredged -mater-ial from Stamford and 

New Baven'harbors, the Central Long Island Sound,CCLIS) Disposal 

Site was" surveyed in March and April 1979. These surveys were 

made toiqstall diver transect cables and relocation aides, to 

,provide baseline ,data on' the sedimentary and biological features 
.' 

'of the dispOsal area;, and to establish stations for repetitive 

sampling during monitoring of the disposal operation. Between 

June an~ November 1979, , these previollsly established stations were' 

'revisited in, order '~o evaluate the efficiency and impact of the 
,I ' , ' " ,. 

,disposai and capping procedures. 

,,'The ,disposal '. , management procedures used for' . the 

Stamford-New 'Haven operation', resulted in, ,the 'creation of' two' 

disposal' mounds. " The STNH-South site consited 

" 3:8,000 "iII3 of Stamford , sediment, covered by about 

of approximately 

76,000 m3 0f New 

,', "Haven silt. ,The ,STNH-North'site, ,located2000m due riorth", 

consisted of :about26,000 m3 of' Stamford material'covered by 

33,000' m3 of' ,sand' ,from the New Haven breakwater area. A illajor , 
. . . .-" 

objective, of ,the, DAMOSprogramis to • evaluate.the long te~riI 
',' consequences of' these capping. pocedlires1, therefore" 'visuai' 

'observations of both the physical and biological impacts of,' , 

disposal were frequently made .at both sites during 1979, and will" 

continue through 1980. 

Data arid observations resulting from~the March-April 

1979 surveys and June-November 1979 surveys are presented in 

Sections 2.1 and 2.2. Table 2.0-1 contains a chronological record 

of diver Observations at each site for all surveys. Table 2.0-2 

lists the captions corresponding to the photographs which are 



21 March 79 

22 March 79 

23 March 79 

23 March 79 

Table 2.0-1 ",' ~Sulllmary of ,diver ,observations at.- Central' Long Island' Sound 
Disposal Site; , 

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

~' 

South' 
Pre-Disposal' 

South 
Vis. 4 feet 

North· ' 

North 
Vis. 3 feet, • 

South' 
Vis 3 feet 

:.----- ~-.. - - _.. . ... -

, Operation 

Deployed vest-east 'transect line; , 
(440 iii)" (sw 8 - sc -<SE 8). 

"n£ ve -"'--, -'" 
'Observation 

_._ •.. -:--.---'--.- _. ----._-- - .-.--.----

Pre-disposal on transect line. Bottom at 
, SC cohesive but very soft. SC anchor buried 
to approximately.5 cm. At SE 1 to SE 3, 
bottom cohesive 'and' firm. Boulder north of 
SE 1-

Deployedwest.,east transect line 
(220m); (NW 5-NC ..,; NE 5). 
Dives from SC, to SW2 ,and SC to 
SE 1. 'Cores at SW 2, SC and SE 1. 
Calibrated stak~s at SC, SW1, and , 
SW 2. Photos taken along transect. 
Visual observations of ' surface 
sediment characteristic and macro­
fauna. 

",-Dives'from NC toNW 3 andNC to ilE 1 
Cores at' N,C, NW I, NW '3 and NE 1-
Calibrated, stakes at NC" NW I, 
NW 3 ana NEl. Epibenthic towNC' 
to NE 1. 'Photos taken along trans"" 
ect. V,isual observation survey.' 

Dive at east end ,of site to SE 8 .. , 
Epibenthic tow. Photos taken along 
transect. Visual,obs~rvation survey. 

Species- Hornarus arnericanus in mud burrows (2) 
Corymorpha pendula (100+) urotYCiS sp. (1) 
Psuedopleuronectes arnericanuslO) Cancer 
irroratus( 25+) on surface. Pleurobrachia 
pileus Ctenophore. ,Bryozoan (Bugula turrita 2) 

On ,transect line NE 1 - NW 3. Bottom 80ft 
'and coheSive . 
'Species - Cancer irroratus Asteriaa forbesi 
5-:-10 cm, Corymorpha pendula. Psuedopleuron­
ectes americanus. 

At east end of transect line, SE 8. Surface 
ripple marks. Cylindrical vertiCal burrows -
no lobster. 
Species :.. Scophthalrnus aquosus (1.1, 
Pseudopleuronectes arnericanus (2) 15 cm. 
Corymorpha pendula - 15 ind./.25 m2 



.Table 2.0-1 (continued) 

10 .April. 79 

24 April 79 

25 April. 79 

Site' 

South· 
Vis.12 feet 

" South 

South 

Operation· 

Interim Survey. TIIo dives· 
made: A· North-South transect 
and a south1:esttransect. 
Original transect ·lines found . 
to be ·buried. Cores, ·taken at 
se on transect line· and at 
southwest periphery of· pile. 
Photos taken along transects. 
Visual observation survey. 

Dive Observation 

. DisPoSal in progreSS. Compass transect to SW 
of dump .buoy and north-south. No distinct color 
difference between spoil and natural sediment. 
·Possiblesilt veneer overlay on each tidal cycle. 

·Cohcsive clay clumps. 3 foot mounds at center. 
Height above original level 5 feet maximum. Clump 
splitting occurring (some due to benthic fauna). 
Debris on surface and partially buried (i.e. leaves, 
Phraf,lllites, timber, aluminum, ·foil., plastic). 
Species - Pseudo}leuronectes americanus (16) . 
Ur·Qphycis sp. ( 4. 1 burrowed in side of ~lay clump. 
1 adjacent to plastic debris on clump,. excavating 

. sediment. oxoce halus octodecemspinosus (8). 
Tautogaonitis (1 . on base of dump buoy. Pagurus 
lon icar us (20) Libiniaemarginata (9) Cancer 
irroratus 50) excavating clay clumps and surface 
sediment sorne btirrowedover entire bottom. Crangon 

.septemspinosa ~sids - over ent~re bottom. 
Shrimp - Pandalid Shrimp. 2 cm vertical 
burrowed Galatheidae. Asterias forbesi 

.. BugulaCturrita - on fouled clumps or eddy zone. 

Grappled .t.or and recovered 
end Of west· transect line, 
repositioned .. 

Deployed' north-south· transect 
line to delineate north-south 

. pile boundries.· Pi ves to 
delineate spoil. boundries. 
Loran C poSitions on divers 
surfacing at· periphery loc­
at;ons.· Located and buoyed 
(subsurface) calibrated stake. 
south. of Seclump.Photos 
along trans·eats •.. 

Gast. rodod on Laminaria blade· Cor;ymorpha }endula -
.none on spoil, buried at periphery (15/25 m2 

. Gastropods - (10). Immediate colonization after 
dumping. 

Dive on dump buoy to west periphery. Cable broken 
between SW .7 and SW 8. Divers did not find far end 
of cable •. Concentration of Asterias forbesi in 
20·m bandat·border of spoil 20-30 individuals. 
DiVers surfaced after locating spoil periphery and 

·Loran e fix obtained. 



Table 2.0-1 _(continued) 

25 April 79 South 

26 April 79 North, 

- 'Operation 

Dives from dUinpbuoy to north 
periphery (Loran'C position on 
surfacing'divers) and on NE,peri­
phe'ry to visually, delineate' spoil 
periphery and compare to position 
found'by grabs. Epibenthic tow 

,at, NE periphery. 'Photos along 
'transect. :Visual observatiOll. 

, , -Dive Observation 

Species - Pseudopleurbnectes americanus (10) 
WQ""cephalus 'octodecemspinosus. ( 5-6) Syngnathus 
sp. (7) uroph!ciS sp. (5-7) Tautogolabrus , 2 
ad!;pernuC - (2~ C0r'Jmorpha pendula - l5-20/m 
Uniform ilistrib'ution 3-10cm. height. Libinia 

emarg{nata (8). Cancer irrorat us (25)., 
, -North-South transect line deployed and followed 

to south periphery. Loran C position taken at 
's,ur.faced diver pElsi tions. 
R/Y UConn placed marker buoys at apparent east 
periphery,(determined by Smith-McIntyre grab 

, samples). Divers descended buoy and found ~­
mornha evenly distributed over the area {apparently­
no spoil). The 'sediment had a 3 layered profile 
when 4iver excavated lOcm hole. The top layer was' 
very ioosely cohesive and aerobic. (Appeared to 
be 'organics that have aasorbed and settled on 

, bottom). Beneath this is what appeared to be an 
anaerobic layer but may have been buried spoil 

, and a clay layer under all. 

Divers descended dump buoy and headed on NNW 
compass course. At peri'phery, divers surfaced 
and a Loran C position obtained. An approximate 
3 meter "intermediate zone (patches -of spoil and 
natural sediment) with sparse Corymorpha and clay 
clumps,. 
Species -Cancerirroratus(6) Shrimp Crangon (2) 
Bryozoan BUgula tUrrita' (3) Pagurus longicarpus (1) 

, Pseudo leuronectes americanus (6) Nasaarius 
, trivittatus 1 ,6cm burrow in spoil sediment and 

worm tubes near periphery. 



Table 2.0~L- (continued) 

Date 

26 April 79 

21 May 79 SiNH 
North 
Vis. 3, n. 

Operation 

Inter:lm .. "urvey -' 
perimeter delineation 
,on e,astern border ,and 

, visUal observation, 
survey., 
Epibenthic collections ' 

,taken on and off spoil. , 

Dive, Observations 

, Desc'ended app~oicimately 200 feet east of dump buoy 
andfOlloved edge of sPOil to SE., Some debris' 
rioted , from dumping 0" obnerved on natural 
sediment surface }last pile edt~e (Le. Laminarta 
~Ilomia valve's 0, clay, clump); 
current trOanspart of light debris further then 
heavi.er sediment. Col'Yl!lorpha partially buried 
by surface sediments. 
Species' - Urophycis sp. (3) Asterias forbesi .. '(15) 
Pseudopleuronectes americanus (8) Tautogolabrlis 
adspersuS (5+) liomarus amer'icanus 13) , Shrimp 
Crangon , (6+) Cancer irroratus (8) Bryozoan 
Bugula tilrrita (5) Pagurus longicarpus (4) 

, Pagurus pollicaris (2) Corymorpha pendula - borders. 

Loc~t~d spOil bord~r (Corymorpha as indicator) from 
east. ,Clay clumps were in~erspersed around a generally 
featureless surface sediment veneer. The 3 layer 
sediment strala condition still present. 
CorymOrpha ubiqu~tous off spoil 25/.25 m2 boundary 
area 10-15/.25 m • 
Urophycis - 3 
Pseudopleuronectes' 8 , 
Scophthalmus -1 
,Cancer irroratus - 7 
Asterias -' 15. 



Table 2.0-1(continued) 

19 June 
1979 

Location 

North site 
Essayons 
cappirir, 
operation 

,Procedure 

Dive inspection of' sediment 'surface 
,effective coverage. South free 
transect survey' from"Nbuoy, to SSE 

, spoil perimeter; 

. ;" 

Observation and Data " ' 

',Sand qverlay coritinuous ,to beyond Stamford spoil; 
:mud-clay spoil not detected over entire course. 
, r~pth of !'lew .Haven zal1dat c,entrul mound 

, ,region greater'than .,'r m excavation; depth 
01' sand cap at periphery approximately 5-10 cm. 
Clay fragmerits'noted on top of s'Uld obviously 
,of New Haven origin • Extensive shell frag­
'tnent laYers noted 2/3 distance from disposal 
buoy. Suspension of disposal material evident 
at 40 foot depth with visibility reduced from 
ato 4 feet. Abundant Cerianthus americanus 
(burrowing amemones) further ,confirmed natural 
bottom/sand 'border at perimeter. 'Predominant 
species noted.on new cap material: 

Pagurus 10ngicarpus (20+) 
p. pollicarus ( 15+ ) 
Cancer irroratus (20+) berried female 

active excavation. 
AXluS serratus (2+) 
Prionotus carolinus (1), 
Urophysis ( sp.) ( 3) 
Scophthalmus a9ubsus (12+) 
Pseudo leuronectes americanus (1) 
Raja '1 , Libinia (2), Natid snails (3) 
CeriantuS americanus(natural bottom density 
11m2 ) , 
Other: ribbon worm fragments, cylindrical 
burrows common, all sand cap colonization 
bY-mobil macrobenthos. TOe = 140, 3-4 ft. 
visibility, ~,kt. E bottom current., 



Table ... ~.(H 

19 June 
1979 

19 June 
1979 

(continued) 

Location 

N site 

. South site 

Procedure 

. Dive inspection survey to 
SW from 50·m vest of buoy 
to SW peripherY. 

Dive inspection 001' ·cap 
·1'rdm buoy to north 
perimeter. ·0 

.. . -. .., 

Obscrvation and Data· 

. Course sand coverage with thin surface veneer 01' Gilt • 
Sand caP overlay. appeared· to "1"101'11." atop 80ft clay 
spoil base; resilian<;e noted on diver depression 
wi th . fJ at· o1>,ject·. After excavation ,. (land "flowed" 
to filJ s\lrface: furrail •. Vertica1bul'rows numerous 
(6~lO+); 
This region revealed thin sand cap coverage and 
reconunendat ion for additional . E(lr;ayops . capping in 
SW sector were per1'ormed. Predominant species observed: 

UroPhysis (6+) ... 
C. irroratus. (12) 
Li.biniu emnreinats (7) 
Pagarus pollicarus. (3) 
f. 10ngicarpus (6+)· . 
Ce:i-iantus americanus (5) . 

Epibenthic samples (2): Centrai cap .and 15 m west of cap 
perimeter.· . 
Core sample (l).: nat·ural bottom SW perimeter: 

LC = 26545.0/43999.9 

Bottoin s·ur1'ace sediment 01' soft silt with intermittant 
clll.Y moundS • 3 .... 1 m diameter. Mound topography dis ... 

·appeared at distances 1'urther·than 20 m 1'rom N buoy; 
bottom 1'rom this point flat and featureless with no 
debris observed .. Diver sur1'aced where Cerianthus 
americanus (spoil edge) first ·detectable; Loran C 
fix obtairied on both dives. 
Predominant ~pecies: 

C; irroratus (3). active excavat.ion 
L. emar inata (.5) 
UroPhysis 3) 
f. pollicaris (4) 
Raja (2).. .. . 

(Biota sparse in relation to north site). 



Table 2.0-1 (continued) 

19'June 
1979 

20 June 
1979 

21 June 
1979 

Location 

South site 

South sit'e 

Procedure' 

Diver orientation'transect cable 
(E-W, post'cap) deploYed 'from 
R/V U'Conn. ~50 m total length 
with 8 logarithmic stations 
on east and west legs. 

" , 

'South site Dive photodocumentation of post­
,'capcondi tions 'in surveys, to ,ENE 
'and NNE from S buoy to post spoil 

, periphery. 

~ '. 

Observat ion and' Dat a 

,Epibenthie samples (3) :,f: buoy to N (30 sec); 
LC = :>65)'2.5/43994.8;' LC =26,)1,3.5/1,3995.)'. 

Core samples (2): 1II0Uild! inL"ri;pacc sediment at : 
'"S huoy base, 50 III :loutli of 2(,542.5/43994.8. 
Graduatcd,stake placcment: (J marit 1 m south of 

buoy, chain.. ' 

Dive: tie ground line' from S buoy base'totransect 
cnble' at SW 4+ Surveyor I'm" t (Stewl\rt tUld 

"'A~ter): and ",est ,(DeGoursey) cable placement. 
Predominant species observed: 

Asterias (2), 
.\:."l.on,£(2) E..llQll.. (3) 
Scophthalmus aquosus (J2+) 

(Benthos sparse,snail furrows and decapod tracks 
,evident, vertical burrow density as high as 
6/m2 ) • 

Elevation stake placement (2): SE 4 set at 0 mark 
SW 4 set 1m north of cable. 

Epibenthiesampies (2): SE 6 to W (30 sec.). 
SW 4 - SW 5. 

Core samples (3)', (mound/interspace): between 
SE5-SE6 
SWl 
50 m S of SE 4. 

To investigate NE sector where bathymetry 
indicated thin cap coverage. Photo sequence 
obtained. ' 
Predominant species: _~~ __ ~'='~~'~'~~-==>~ 

,P.americanu5 (4) Juvenile-
§:. aguosus ,(2) Libi~ia (4) 
Loligo pealei (20+) I,em juvenile 



Table 2.0-1 (continued).' 

21 June 
1919 

lJocation, 

South site 

,Pr6cedure 

21 June 
, 1919 

North site' ',New post-cap diver orientation 

22 June 
1919 

South site 

North site 

, cable deploy.ed E-W. 'Five 'stations 
on each leg at 25; 30, 40; 60, 
100 m f"rQm' center. West leg cable 
and east leg kevlar. 

Photo survey along 'west transect 
'leg SW 4 toS\l 8. ' 

Photo survey along west transect 
,'legNW 3- NW 5.' 

."' " 

,. '. 

,Obse,rirati6n ,and Data 

Cranp,on ,septemspin,)sa-
Nassarius'triv ... :.tatus· All 20+ with densities 
Ptlp,urus lonr,icarpu3

2 
greatest at perimeter. 

Vertical burrows: 27m, ,to 5/1112 at border. 
};r,ibenthic samples (1): 2(.541.1/43994.4. 
Cores (mound/interspace) (l):. 26541.1/43994.1. 

"r?c = 1~, ' Vis.=, 2 ft.; Current = ~ kt W. flood: 

Diye:to tie ground line from N buoy base to NW 3 ' 
'station; (FeW' benthic organisms present, suction, 
,dred€;emortEilities- broken carapaces - noted 
fO,r Cancer (6.) 'and LibinJ.a (3). 

Photography of sediment features, biota and 
elevation stake at SW 4. 
'current: ~ kt,W to E. 

-roc =150 , Vis. =2 ft. 
, Species observed:' ' 

C. irroratu5 (5+)' 
ribinia (2) 
Scophthil.lmus aquosus (4) 

,P!totograph statl.on at SW 5, SW 6, SW1. 

,Photography of sediment features, biota directly 
south' of each cable station. Hard packed sand 
along entire transect. Sand wave formation 
evident, alternate ripple burial of cable. 
Verticil.lburrows numerous to west of NIl 5 on 
natural bottom, no abundant indicator species 
at NW border. 

TOC = 150 Vis. = 0-2 ft" Current = ~ kt. E 
Elevation stake placement at NE 2 to south 
of kevlar line. 



Table 2.0-1 (continued) 

19 July 
1979 

7 August 
1979 

Location 

North site. 

South site. 

50 m SE of Nbuoy. 

SQuth site. 

· ... '. 

Procedure, ObserVatl.on and·Data . 

Sup 8 .inm (50') along E·W transeet 0.1i baseline cable; Placement 
of calibrated stakes at Nw 3 and NW 4- {60 m). Iii-situ penetrometer 
measurement:; ut Ne, NW 4, and·75 m n6rth of trallsect line on· . 
natural bottom; 200 m N of W pile buoy. Epiuenthic :;,unples (2): 
NW 1 (tie-in to NW 4), and 200 m Nof buoy. Macl"obenl;lios 
·observat ion·s: 

. preqominant species: . .. .... . 2 
Axius burrow densities. at location 200 m N of N buoy 151m. 
Winter· flounder; Pseudopleuronectes americanu8 (5':'15 cm) 10+ 

Band dabs; Sco~hthalmus aguosus-4, Hermit crabs, Pagurus 
longicarpus- ,f. pollicarus.-. 2, Starfish,. Asterias - 15+. 
Snail,. Natid (egg cases) - 3, HydroidS, Tubularia (on line)- 3. 

Sup 8 mm (50' ) along E-W tr~nsect cable leg (SW 3- sw 8); 
Placement of additional cal·ibrated stake at SW 6. In-situ 
penetrometer measurements: SW 4,·sw 6,. sw 8; . Epibenthic samples: 
SW·7 to W 3D.sec, and 2-'0· mN of S Buoy •. ·Macrobenthos observation 
and 35 mm photography; . ... . 
attempts to sample Axius burrows on newly deposited spoil and obtain 
.cast of burrow configuration. Hydrogen sulfide :and "White slime" 
area 1 x 2 m noted atSW 5;· Note·and record pot trawl identification 
ntunberSdeployed in immediate vicinity o.f both disposal sites. 

Hake, Urophysis - 6; Winter flounder, f. americanus -
Sand dab - 2, Hermit crab, f. longicarpus - 4, Squid - 1 
Hydroid.Tubularia . 

. '. . 

Field trials ~f .BOLT systein: underwater inspect ion after deployment; 
photograph rotors, pod position in sediment,. and surrounding surface 
terrain .• 

". Exchange south. pile marker with hemispherial buoy. .. . ~ 



Table 2.0-1 (continued) 

7 August 
1979 

Location 

North site. 

." " 

.... , , 

Procedure, ObservatIon and Data 

Photography '( 35 nun), and benthic SUllJj'iling along west and <'!11:lt cections 
0.1 transect cable: ,Calibrated stakes at ,NW 3 and Nw'4 r,;,mnin ,at 0 

'mark: Epibenthic sample NC to NW 3;' Penetrometer 'mea.;urements at 
'NC; NW 4 and 10 m west of NW 5; ",poil cap periphery determined 
to east at 50335.4 and 69703,7; Sediinent profile photographS 
taltenoe,tween NE, 4 andNE 5 (1 msoutb of cable) and at Netie in. 

,Winter flounder,Pseudbpleu:ronectes americanus - 10+, Sand dab, 
ScophtbBlm~ls aquosus ,f.. 10ngicarpUs 200+, f.. pollicarus - 6+, 
Busycon -2;,11Ysids9 worms'. " 



Table 2.0-1 

8 August 
1979 

1 November 
1979 

.' 

(continued) 

Location 

South site. 

North site. 

Shellfish station 
(CG buoy) 

South site.· 

North site. 

\ 

Procedure,. Observation and Data. 
,'.", .. 

'Oi ve observation, photop,rarhy' (35 ·mm) and samplin~conducted along 
west· transect. cable SW .3 toSW. 8 and east. trari·sect cable SW 3 to 
.S.E 5. 
l~l'ib(:lltlJi" ,,,ulli.,,,,,:· :a4,.:s to ",,"t: 30. sec • ::;W '{ to .:;~1 30 sec at. 
periphery on natural bottom. 
Penetrometer measurements. at 'SW 3 'and SW 7. 
Calibrated stake reading remain at 0 mark at S\'f 3 and SW 6 . 
stations. 

Photography (35 lJ1IlI) along NW t.r.ansect cable NW. 3 - NW 5 t. 50 west. 
. . Sediment profilepilotos .. taken at point ENE of' N buoy on n .. tural 

bottom near· cap' periphery'. . .' . 
Epibenthic.sarnple at .ENE:location on natural bottom. 

Locate (s'onic receiver.) lost platform and service acoustic release 
andc1.lrrent .meter. . ". .'. .' . 
Note new dredge. material in vicini.ty during platform sonic receiver 
search. 
S.ampled Mytilus' (3 bags) from retrieved platform. 

Search' for tie-line .. 'not located. 
Southeast 'survey conducted 16 nun (100') . cinema sequence. 
.New. spoil' border reached approximately 50 m. SSE ofS disposal buoy. 
Apparent hew' spoil overlaying station· t'ransect cable in 50 m 
diameter central mound area. 35 mm photography. 
Calibrated stakes. not located - buried by recent dredge disposal. 

Dive'search for riorthsite tr~nsect c~ble Pi disposal buoy lost). 
Loran fix and free transect to NW conducted . 

. 16 nun (50') cinema sequence' and 35 mm photography. 
Epibenthicsample at NW. ::;and cap bank (30 sec to NE). 
Transect cable and stakes not located. 



pre~ented in Plates 2.0-1 to 22. 

2.1 Stamford-New Haven . (STNH) Disposal Site Monitoring 
. (March-Apr il 1979) 

• In-situ investigations· at the Central Long Island Sound 

Disposal . Site for both the STNH-South and S'J,'NH-North target areas 

commenced. in March 1979 •. :. Initial monitoring efforts involved the 

installation. of diver trans·ect cablesw·ith sbition markers (Fig • 

. 2.1-1) and baseline surveys •. 

Diver orientationc;:able$ were laid E-W at the nor.thand 
." 

south sites on March. 22"'23, 1979. . Underwater· photographs,. 

.quanti t·ative ··sediment core· 'samples, ·andepibenthic riet samples 
. .". . 

were collected·at varioussiteElalongtheestabllshed trari~ects to 

supplement samples ta.ken with a Smith-McIntyre grab operated from 

the ship.·. Diver collected core samples allowed discrete sampling 

of ··.the soft sediment w.ithexact·re.ferenceto· station location and 

benthic toPography. The core sampling device consisted of three.7 
. . . 

cm .. (diameter) x 20010 (height) plastic· cylinders secured in line 

approxlmlltely 2 cm apart •.• Sixplcistic caps were cemented.to short 

Unes· for ... closure· .. of . ea·chcore top and bottom· immediately after 

complete sediment penetration •. 

. In . order.·tQmeasurethe depth of dredged material after 

disposal. and to detect:subsequent changes in the. sediment surface, 

calibrated elevation stakes over cine meter. long, ·were placed alOng 

the transect cable at various stations. The stakes were installed 

such that 40 cm of calibrated marks were visible above the 

sediment surface at all stations at the time of installation. 

Epibenthic net samples were also obtained. The 50 em x 

20 em (1 mm mesh) net was diver operated over a 30 sec transect of 
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the bottom. Collection by this method allowed a standard timed 

course over known' distance to be sampled. The net attitude was 

adj'usted to.· fish over both extremely soft sediment and variable 

topography. A base bar depth of approximately 2 cm beneath the 

se.diment surface was maintained throughout the transect sampling. 

The. p.re-dispos,al sediment surface of poth the STNH-North 

and' South sites was found 'to be generally soft but cohesive.. The: 

SE.transect. at'. the South disposal site was, however, more 

consolidated • 

. On 10 April 1979,.a dive inspection of the STNH-South 
. . : . . 

'site .• provided . evideil:ce ·of . the initial" disposal· operations 

resulting from Stamford. dredging. (Figure 2.1-2) •. The limits of 
.. : 

. the Stamford materiai distribution were indicated by the presence' 

of cohesive clay mounds and slight textural and color differences 

froin .. the natural bottom. However, the ctearest evidence of the 

. 'presence' of new material. was the absence of the solitary hydrc;,id, .. "." 

CorymorPha pendula, which were buried by the disposal oPeration~ 

COlonies of this ubiquitous .hydroid were found inhabiting the· 

. adjacent. bottom in .densi ties" averaging ,approximatelY:30 .per 'm2 ·. :. 

(diver count). 

Distdbutionof dredged material in the target.-- area 

appeared to be the result of sequential c;litmping operations and not 

the result of dispersion due.to current transport. The Stamford 

material observed on the bottom was characterized by cohesive clay 

masses with loosely consolidated interspace areas. This first 

phase material inspected in transect dives appeared stable, not 

prone to migration, and a distinct north and south perimeter could 

be detected. In general, Stamford material appeared more compact 
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and of higher density than the surrounding natural sediment. 

A gradual mounding occurred in the central target area, 

tailing out to greater than 50 m in the east, and greater than 100 

m to the west. Irregular clay mound topography (1 m elevations) 

typi.fied this central.' region which was approximately 50m in 

diameter, located.25 m south,of the disposal buoy. 

Toward the. perimeter of the mound, evidence of' 

individual barge sections (2m·mounds) were more common. Limits of 

. E -' W spoil coverage were. not determined by diver survey, however, .' 

subseSluent surveys wer.e directed to assess' the' E - W spoil. 

bOundary and station characteristics on the transect orientation' 

line. VisibiU ty . ~asexceptionally good (in excess of 3 m) a.nd no 

. evid.enc.e of spoil resuspensionwasnoted in the course of the dive 

inspection. 

At . the spoil periphery, the normal flux of bottom silt' 
. . 

veneer had migrated a horizontal distance of three meters onto the.'· 

apron regions 'of the mound. ,(Considerable debris was observed to ' 
. '. . 

be incorporated in the Stamford material; i.e. steel bulkheads, 

pipe,. rope, 'sheet metal, plastics,' bottle,s" c,ans, . etc.). ' T!:'acks' 

of mobile epifaunal invertebrates were evident.' .Cohesive clay 

clump fragmentation and:excavation about baSal areas hadoccur!;ed 
. . . . . 

. indicating a high degree of, thigmotactic response from organisms 

recolonizing the site. In general, a greater representation and 

assemblage of megabenthic organisms was noted on and within 

Stamford material than had been observed in the baseline survey of 

this area on 22 March 1979. 

From 24-26 April 1979, diver, investigations were 

conducted at the STNH-South site following the completion of 

\ 



.. disposal of . material dredged from Stamford. A 

similar investigation was conducted at the STNH-North site to 

.. assemble baseline information prior to the disposal of additional 

. "., 

Stamford material. All standard operations were completed 

including a biological census, epibenthicsampling, spoil border 

Loran-C location, and transect photography. 

At the South • site~ . an elevation line was staked down· 

across the Stamford material,. starting from the chain connected to 

the buoy marking. the disposal site._ The line extended. 30 m to the 

.. north,· and 170 m to· ·the south (within 10 m of the southern 
.. 

perimeter .of the dredged material). Stakes were used to position .. 

the line to indicate· the horizon of.thefinal Stamford disposal 
. . . ' . 

. operation, and to . provide a reference for . New Haven capping· 

effectiveness (Figure 2.1-2), 

Reduced ·visibili ty . in the . central portion of Longlsland·. 

Sound did not. limit the divers' abilities to photograph benthic 

·conditions or to perform biological· inventories at either. ·the 

.North ... or South sites.· Selected· photographs representing featl.lres 
-".'., . - ... . . 

of . the natural. bottom .sediment·, toPography of . the disPosed· 

Stamford mater ial '·c epifauna and motile me.gabenthos' 

occudng· on both the ·Northand South disposal sites are presented 

in Plates 2~0-1 to 16. See ,Table .2.0-2 .for photograph captions •. 

2 _.2 Stamford-New Haven . Disposal Site Monitoring 
. (June-November 1979) 

Following deposition of New Haven silt on the STNH-South 

site, and sand on the STNH-North site, both locations were 

surveyed in June 1979 (Figure 2.2-1) to evaluate the effectiveness 

of coverage of the Stamford sediment by the capping material. 

... 



26544.6 
44000.6 

Di'YW IN"ey 
Epibenthic s.ple. 
Core s_ples 
Photoaraphy 
Elevation stakes 

• e· 
• c 
• p 
- a 

CENTRAL LONC ISLANIiSOUtm DISPOSAL SITE 

Post c8ppinS Survey..· 

STNH-North 19-22 June 1919 .. 

. e 26545.0 
. c c43999.9 .. 

Penetroaeter aeaaurment • pili. . 
26542.1· 
43994.2 

. .. 
NortheJ'1l'D1apC)8a1 Buoy· 
26544.0 
44000.4 •. 

s s 

-'. - -. . 
... 

; .' 
".-". 

. SoutheJ'1l . .J)f,spC)sai Buoy 

sm-South 19'-22 June 
.. - . 

......... ~ .26543.5 
43995;4 

26542.8 
43994.5 

SW8 

.. 

26542 .• 1 43994,8·. 

." " 

26543;0 
44000.4 



, , 
Objectives of the dive' were to characterize the differences, 

between sand and silt:capplng material, to assess the stability of 

the final 'cap' deposits, and to delineate the boundaries of the 

disposal mound at both sites. 

At the STNH-North site divers performed a cap coverage 

survey at locations where, ,bathymetry indicated a ,thin sand 

, This condition was confirmed and additional dumping of 

New Haven sand ,by, the hopper dredge Essayons achieved greater cap 

"depth in those ,areas. Observations on the sand cap indicated a 

dense "resilient" ,sand', layer" on the disposal mound which 'WOUld 
. . . ; . 

flow 'into 'and fill depressions in the surface. Consequently, a 

',very 'smooth ,sand surface developed. 

At the STHN-So~thsite' there was some difficulty in 

ditiltinguishin9, the New' Haven silt cap from similar, previously 

depOSited,Stamford material, however, theoccurence of num~rous 
'clay mounds with angular £acets and extremely irregular tc>pography 

was 'used as evidence, of ,New H,aven capping material.' Later 

chemical,analyses'indicated'that this was a consistent and val,id 
, , 

indicator. The' ,N-S ground, ,line marking ,the N-S horizon.-and " 

lI!argins ot"the final Stamford mound (April 1979), was not f:ound on 

the c'iivers' , search~and further confirmed cap coverage. At the " 

periphery of the mound, ,new :faunal activity (burrows, cones; 

'mollusk trails, clay base excavations) suggested that sediment 

along the' entire diver transect was of recent, New Haven or,igin. 

At the north and south sites, new diver orientation cables were 

laid E-W identical in length and station interval to the original 

baseline orientation cables (Figure 2.2-1). All subsequent 

monitoring was referenced to these cable stations permanently 



located over the final Stamford-New Haven capped surface •. 

The post-capping survey (July and August 1979) included 

standard biological and sediment observations with super 8 mm 

cinema film sequences along both north and south site orientation 

cables. Emphasis was .directed on the placement of calibrated 

elevation stakes ·at. several station· locations and preliminary 

penetrometer tests (Figure 2.2- 2 and 3). 

The penetrometer (Fig. 2.2...,4) isa diver.,.operated device 

Aesigned to measure the degree of consolidation of the surface .. 

. s.ediments. It was . designed and' s.tandardized using different 

ver'tical pressures (5 to 2() lbS.)· and disc areas. Several 

8ubstrate.types we~etestedand acalibrati~n curve was generated 

for the instrument. 'l;'he operatioiuilspecifications were 10 lbs~ . 

. . pressure with a .15 cm diameter .diskselected to correspond to soft 
. . .' 

Central. Long Island Sound sedim.entEl and dredged material •.. The 

.t6cation, dates, and actual data collected .wlth the penetrometer· 

ar'erecorded in Table 2.2-1 • . '. .' '. . . 

. Documentation . of transect cable conditions consisted of· 

readings from.· preyiously placed elevation stakes. No .detectable 

erosion .or· accretion was noted· at any station 10cati9ns and 

... addi tional stakes. were depio.yeCl· along the .. transect cables· to 

permit a morethorougheV~luati~n" Elevation stake data appear in. 

Table 2.2-2. 

The fall (November 1979) survey re.vealed additional 

disposal on top of the STHN-South site. New sediment covered the 

distance from the. bouy chain tie line to the diver orientation 

cable, thus normal cable station observations could not be 

performed. The disposal buoy marking the North site had broken 
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Fig. 2.2-3 
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,Fig. 2.2-4 
I 

I 
Schematic of jiver-operated penetrometer, used for 
measuring relative sediment compaction values. 
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, Table,.2.2-l In-'s'itu 'pene't~olli~te~ measurements at 'the Stamford­
,New Haven disposal sttesin Central Long Island 'Sound 
,(1979). ," , " " ' ' 

~ Location Lbs. , pressure 

19 J~ 79 

7 Aug 79 

'8 Aug 79 

North site 

NC tie (sand cap)' 

NW 4 (sand cap) 

75 m N of 

15 
15 

NW 5 (natural bottom) '15. 

South site 

aw 4 (si1t-c~ spo~l) 
aw6 ( ,tt tI: . tt ) 

aw8 ( ,It . " tI : ,t ' ) : 
. ! 

North site' 

NC (sand cap): 

NW 4 (sand ,cap) 

10111 W of NW 5 (apron)' 

South site 

SW 3 (sp6i.1) 

SW 7 (spoil) 

, ! 

,10 

10, 

5 

20 

20 

10 

, .10 

'Depth Depression (i5 em diam. disc.) 

0.2 em 

i.Oem 

3.0 em 

7. 8~ (2 tests) 

8 em 

4.5 em 

0.3 em 

0.3 em 

1.0 em 

(2 tests) 

4,5,5 em (3 tests) 

6,8 em (2 tests) . 
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:,J:,~!?l!!, 2.2-2 ,.1 Periodic stske readings at Stamford-New' Haven 
disposal sites in Central Long island Solind, 

Station 

STNH 
North 

, ' 

' , , , 

STNIi 
South 

I 
i 

. i· 

i , 

I 
I 
I· , 
I 
I 
I·' 
I 

Date 
Deployed 

23 March 79 

22 June 19 

19 JulY 19 

22 March 19, 

19 June 19 

20 June 19 

190. 
Stakes 

" (NC, 1IWl, 
' ,.NW 3, BE 1) 

'1 (BE w) 

2 (tie in 
NW 4) 

1 (SW 1) 

1 '(south of 
buoy chain) 

Observation 
Date 

26 April 19 

1 Aug 19 
8 Aug 19 
1 BClv. 19 

ib April 19 

,2 (SE Ii. SW 4) 
22 June 79 
~9 July 19, ' 
8 Aug 19 

"'1Bov 19 

LEovel 

0 
Baseline transect 
cable buried 

Post disposal cap 0 

0 
No change' 
No change 
Transect, cable location 
lost -

, 
, 

No visibility - level. 
Transect line buried 

'Post disposal cap 'Q 

'0 
No change (SW 4) 
,No change, 
No, .change 
Transect line ·buried' 



free and similarily, a successful transect cable survey was not 

possible. Therefore,. a free transect l61D111 cinema sequence was 

taken on both North and South sites (Figure 2.2-5). 

.- -.. -.. --' ..... ~- .. 
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Table .2.0-"2 

PLATED 

2.0-1 

2.0-2' . 

. , 
2.0-4 ,. 

·2.0-5 

2~0-6 ': 
! 

2.0-7 . 

2.0-8 

2.0-9 

I 
I 

I . 
I
List of captions corre$ponding to Plates 
Central Long Island Sound Disposal Site. 
- Uriderwater photography 

2.0-1 to 2.0-22 at 

1 
I 
I. 
I 

I : . 
I 

. "; 
. i 

: 
I. 

. ; 

22 March 79. South site, west transect. HFVP - 15". 
Abundant Juvenile flounder, Pseudopleuronectes americanus, 
were observed on natural bottom at N and S sites during 

'. predisposal inspection. 

23 March 79. South site. sE 8 vicinity. HFVP - 15". 
Plastic c9hesive nature of the natural sediment 'surface .is 
demonstrated by creation of lateral fin-ray depressions 
of the sand dab, Scophthalmus aguosus. 

22 'March 79. South site. West transect. HFVP- 8" • 
. The stalked solitary hydroid, Cor;ymorpha pendula ,ubiquitous 
at· all pre-disposal'sites, occurred in sufficiznt densities 

. on natUral bottom to be .used as evidence of spoil. coverage 
limits during initial disposal phases. 

23 March 79. ·South site .. SE 8 vicinity. HFVP - 4". 
Ciose microtop:>graphic detail of sediment surface illuStrates 

COrymorpha with fecal mound discharge :from infaunal polycheates. 
Note fecal ribbons collected at base of Corymorpha stalk. 

22 March 79. South site. Transect baseline. HFVP - 12" • 
Unconsolidated sUrface veneer is illustrated after passage 
of the roek crab, Cancer ir:r'dratus through a COrymorpha 
cOlJl!llunity with cast agglutinated tubes scattered on s.urface. 

22 ·March 79. South site. Mid west transect. HFVP. - 8". 
Other structUral ~d textural' featUres (fecal. moUnds; 
'a£glutinatedtubes, burrovs)of 1<he natural bottom provided 
additionai 'means for differentiation between natural and' 
spoU bottom; Juvllnile hake' res.ides in. vertical'hole in iilvert-eli 
posi tion. .' . . :'. . . . . .' 

23 March 79. North site. -St:aiion "NC". Elevation st.8ke. 
HFVP .. 4" . 
Placement of calibrated (em) elevation stakes, . located at 
seiected station markers, were to',provide reference on 
depth of initial spoil .o·verlay at distant stations. 

23 March 79. North site, StationNC- N3. HFVP - 6". 
The diver orientation cable with logarithmically spaced 
station markers, was often buried by its own we'ight in the 
soft. natural sediments. 

10 April 79. South site. Stamford spoil interim inspection. 
HFVP - 24".' 
Immediate disposal s·urface topography consisted of large clay 
block with soft interspace sediment. Stamford material was 
black and coarse granular sediment with a high quantity of 
detrital material. 
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PLATEn 
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2.0-l0J, 

2.0-11 

2.0,12 J 

2~0-131 
, ' , 

2.0-14 ' 

2" 0,..15 

'2.0-i6 

2.0-17, 

2.0-18 

2.0-19 

10 April 79. South site. Stamford spoil interim 
inspection.HFVP - 12"., 
The most prominent crustacean species to assume 
residence on newly deposited spOil were Cancer 
irroratus and Libinia emarginata. 

10 April 79. South site. Stamford interim. HFVP - 9". 
Partial burial of Corymorpha basal stalk was indication 
of spoil dispersion limits in most sectors surrounding 
the N and S piles. Bo"rder regions revealing ,this 
condition could be followed by diver for several 
(10-100) meters. 

10 April 79. South site. Stamford interim. HFVP - 9". 
The surface textural features' of underlying sediment 
are barely ev1dimt at the northern spoil apron\and 
.5 emof St'amford'material abuts the base of Corrmorpha. 

:. . .' . '. \ . .. 

25 April 79. South site. 150 m to east of S diS,\p\ sal 
buoy. HFVP ,," , ' , ,',. 

,The three ,strata l~er conni tions evic.ent', due to Idi ver, 
excavation (sediment profile) at peripheral regiohs 
in the S site 'eastern sector. " 

25 April 79. 
HFVP"- 24". 

Sbuth site - buoy base ,post Stamford 

Fractured clay ,mounds ,(,.5 - 1m). co~sesandmixtures. 
and soft interspace silt characterized ·the range of 

,post disposal sediment type. ' 

25 April 79. South site, - 150 m ;East of buoy -HFVP - 9". 
Dense concen'trati,ons of COrylnorpha were typi"al', at the 
immediate border' regions. ' 

. . .... .. 

, 26 AP;il 79. North site': northeast sector. HFYP ' '-,6". 
Juvenile hake, '!!rophysis, were observed in niche 'space 
available, on new spoil irregular topography. 

,19 June, 79: North s'ite - S1"'utheast transect to border. 
HFVP - 10". 

:Th'e'mud shrimp. 'Axius serratus, observed alive on 
recently deposited spoil. 'These crustacea excavate 
vertical cylindrical burrows to 3m depths., 

North /lite - southwest transect. HFVP, - 12" 
Scopthalmus aguosus, utiliZed the soft 

19 June 79. 
The send dab, 
spoil surface for camo fl age end as resting depressions. 

7 August 79. North site - 100 m east of N buoy BOLT 
vicinity - HFVP - 15" 
Isolated clay mounds were rapidly colonized ,by dense 
clusters of tube-building polycheates. 
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2.0-21 
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.2.00..22 
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8 Au8ust 79. North site- station NW 3 ... NW 4. 
HFVP - 4" 

··The hermit crab, p~us longicarpus, was ahundant 
( 20/~2-) and actiVe y probed the sand cap surt"ace 
scavanging for food. Note.granular surface texture 

··an~. shell. component.s • 

. 8 August 79~·.· Ncirthsite - station NW 3 - NW .4. 
HFVP ·,..··4 ... 
The mud snaii (Na.ssarius trhittatus) vas also observed' 

· Oil the BEmd cap surface: in dense concentrations . 
eN 20/\ m2). Patch .areas 01' the sand' cap exhibited 
a "sliell hash" layer comprised 01' Anomia, CJ;epidula an'll . 
Crassostrea valves. . 

20 -.rune 79. Sciuths1te -·E tran~ect line. HFVP,..12" 
.. The kevlar diver orientation cable provided are1'erence 
· to revis;i.t. marked stations and observe sediment. changes · .' in the post dispOsal perioCi. . . 
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3.0 New London Disposal Site 

The New London disposal site was .surveyed in 1977-78 to 

determine the boundaries of Phase I and II dredge material (DAMOS 

1979, Vol. II, Biological Observations). Additional studies at 

New London in 1979';'80, included mapping of Phase III and IV 

disposal margins, measurement of· erosion .or accretion on the 

disposal mound,'penetrometer tests, and epifaunal observations and 

identification. A chronological summary of dives and observations 

made at· the .. New London Site is Presented in Table 3.0-1, and 

. underwater 'photogr'aphs'of . the area. are shown in Plates 3.0-1 to 

13.. Table 3 • 0';' 2 ilists the captions corresponding to these 

photographs. 

In July, 1979, the perimeter of the disposal mound 'was 

examined and permanent stations were established On the NW, SWand 

SE . margins· .ofdredged . material {Fig. 3.0-1). At each of these 

stations a 5.0 .m length of line was staked to the bottom. 

perpendicular ·to the dredge materiai boundary and marked at five 

meter .. · triter.vals.· to indicate movement of· the boundary. Graduated 

elevat;i.on stakes were. installed along the line and the entire 

.. statio;o was' positioned according to Loran-C coordinates and marked 

with an . acoustic beacon. These . stations were continually 

monitored during 1979 and 1980. 

A calibrated Loran-C grid, using the 9960 GRI chain., was 

established over the disposal site and used to monitor the margins 

• 



Date 

13 June 79 

24 July 79 

Table 3.0-1 • Summary of diverobliervitionli-.t the Ne1i'tondonD1apoaal ,Ute ;;:­
Underwater Photography ,June 1979 - September 1980. 

Station 

NW corner 

NL Buoy 

SW Peri­
meter 
Station 

NW Perimeter 

Time 

'1012,.:1044 " 

Station' , 1033-1047 
1100-1125 

; '-" .-.---,. ,- -"'--_._--:-_. -.-.--.-

Trailseet1oeatiOD 
, aildD1stance 

Nil, cornero! d;lmpsite 
,'on ,an4 off spoil at 

perimeter 

NLbuoyto SW· 

Along transect line 

Deploy transect line 

-Piii.lCil.~nd1t1on ---._'_...n. ---.-__ _ 

(Depth, Temp.Vis.Tide 
, Bottom Type) 

Cur. oE-W J.-1.5 Itt. 
14.5 Cvis 8-10 ft. 
Natural ,bottom hard 
, sand/sUttype;.' 
, SPoil material 'soft 
8i1t!cl~. 

Biological Obsarvatiana 

Amphipodtubes and epifauna 
abundant over both natural 
substrate and spoil. 
Tautog - 1 (8 1bs.) 
Pseudop1euronectes 12-16 
Urophvcis - 3 
Burrow 8-15 cm dia. 2 
Naticid egg collars 1-3/1 •• 

Cur'oE to,W 1kt. Psuedop1euronectes - 5 
14.5 C. Vis. 8 ft. 
'Soft coheSive silt! 
'c1qsedimeilts. C1Q¥ 
clumps on substrate 
sUrface' fracturing. 
CIQ¥ balls' present. ' ' 

Cur. E to W .5 Itt. ' 
14.50 C vis., 8-10 ft. 

Epiphytes ubiquitous where 
substrate' available. 
Psuedop1euronectes- ~ 
,Tautogolabrus - 15 
Tautog - 1. 

Near noo4,vis. 6-10 Patchy areas on spoil with 
ft. , CUr E.,W .25 kt. extensive burrowing. (Homarus 
Spoil typical'soft and Uropbycis). Burrows 
cobesive silt/clay. ended at spoil perimeter. 

,Perimeter distinct Homarus - 6+ 
nth 3 4' bighridges, UrophYcis - 4 
,running E-W. Bottom Psuedopleuronectes - 10 
north of ,these ridg;esPagurus po11icaris - 4 

,was tlat, featureless ' Busycon - 3 
and comPosed of coarse Crangon ubiquitous. 
gravel. Encountered Epiphytes in all areas with 
sediment cloud. Vis. available substrate. 
dropped from 10-6 ft. 
due to large dump. 



Table 3.0-1 (Cont.)' 

Date 

20 Sept 79 

24 Sept 79 

17 Oct 79 

31 Oct 79 

5 Nov 79 

14 Feb 80 

Station 

, SE perimeter 
station 

SE perimeter 
station 

SE perimeter 
station 

Time 

'1030-:-1100 

l'IW perimeter ',123O~1300 

station 

SE perimeter 'AM 
station 

l'IW border :PM 
station 

SE perimeter, AM 
station 

New Disposal PM 
Buoy 

SW Mussel Bed 

Physical Condition 
, ~Depth. !l'emp. Vis. ' 

, 

Tratis~<it iocation 
and distance Tide & Bottom TYpe) Biological Observations '. ' 

S~t tyke net' & fiSli trap No recent " spoil over-
, at 'ppase III spoil peri- , • 1~ or border advance. 
,phery. Search for sonic 'New spoil deposited 

, beacon and 50 m transect : over SW border station 
line; Sample)1ytilus bed 'approximately ,.5-1 m 

, 100' m to SI{ fol', shell ' deep. , ' 
growth; 

Retrieve tyke net and' 
trap ,and ,4 dIq collect-
ion. , ' 

, Along transect line. 

Transect line detached." 

'Set tyke net for motile 
species sample. 

SE tree transect to new 
spoil. 

Retrieve tyke net and 
5 dIq collections. 

: ESE tr~sect 

Photograph, elevation 
stake, sediment 

'featUres. ' 

eur.~ to SE .25 kt. 
14.50 C vis .10 ft. ' 
Sand bottom. ' 

eur'ol'lWto SE .5 kt. 
14.5 C vis. 15 ft. 
Te,na'sonic beacon 

,Old spoil toward new' 
spoil deposit. 

FrOm new spoil toward 
eaStern ,border. 

Collect natural Mytilus sample for growth 
'and heavy metal analysis. 

Amphipod colonization 
dense. 
Only £.irroratus (2) 
evident and new Mytilus 
set on recent spoil. 

PhotographstatioDB 
along transect cable. 

Psuedopleuronectes -
abundant. ,Detached 
Laminaria fouling transect 
line. Photo stations SEl 
and SE 10. Epibenthic 
samples SE 1-4, SE 10-7. 

Extensive burrowing and 
excavation of spoil 
aaterial by Cancer 
borealis and H@i!arua. ~ 
Epibenthic samples on 
and off spoil. 

35 mm photo along SE 
transect record burrows 
Amphipod densities. 

Photodocumentation of 
new spoil surface and 
transient biota. 



,Table,J.,O-l (COot:) 

Date 

25 March 
~980 

, Station 

Temporary , 
Disposal 
Buoy 

SE corner 
new pile 

Temporary 
Disposa~ 

Buoy 

SE perim,iter' 
station 

Time 
',Transect ~ocation' 

and'Distance 

DPvborder lielineation 
'on' Nl(' transect 
approXimate1;y 250 m. 

, Physical Condition 
(Depth, Temp.vis.Tide 
Bottom Type) 

E -WCur. 
Did ,not cireumsctibe 

, drcle but ran' ' 
direct ~ine NW towards " 
NL harbor., 

Biological Observations ' 

'DPVborder 'delineation E '';' WCur. 
on transect to ,~E. 

Transect 90 meters to 
East of buoy. 

25 m on, transect 
line., ' 

DPV ~ lOw batteries. 
Newspoll. Sott co­

,hesive, material 
rlattening OutOD 
apron - no clay clumps. 

At booy - clq clumps oil 
spoil surface (20-70 em dia.) 
70-100 cm apart).' , . 
20 meters'to E - size and 
frequenc:rdiminish ( 260 em 
apart ", 20-60 em dia.) 
eroding and fragmenting. 
70 meters to E - large 

'boulder size clumps (70-90 
cm heigbt,'70-l20 cm length) 
many adjacent. Evidence of 
individual. dumps. Fracture 
lines through spoil surrace 
opening/closing. Sediment 
Surface "pulsing" with 
surface swell (7-~O sec. 
period) • 

No surface buOy present. 
Located station on bottom 
with receiver. New booy 
secured. 

No organisms obaerved 
on spoil. 

Species on spoil perimete 
Naticid snails, Cancer 
borealis, C .irroratus , 
Pagurus pollicaris. 



.. Tab1e3.0-1(COil:t;)" 

Date Station Time 

26 ~ch 
1980 

SE perimeter 
station. 

Temporary 
Disposal 
BUO)" 

18 April. Coast Guard 
1980 buoy. 

0959-1021, 

1041-ll02 

Transect LOeation 
and Distance 

Alona transecit line •... 

75 mE and·.W of 
buoy, 

100-150 .m B of B~y •. 
Search tor sediment/ 
current~ter·arr~. 

Physical Condition 
. ~Depth, Temp, Vis. Tide • 

Bottom T.ype) 

Difficult .todiscern spoil. 
.. and natural sediment ·boUlid­
·.aries. All· available sub'-
. strate colonized~ Vis 8-10 
.ft~Temp. SOC.i/2 kt. E.· 
70 ft. 

Cur; 1/2 Itt. E. Vis 8-10 
ft. 60 ft. depth. 
Large cl~ clumps 70-120 em 
lenth. 1.5 m apart. 
No spoil "pulsing"· observed 
as on previous dive; Greater 
frequency of· clumps: closer . 
to buoy. SO!l1edegree 0:1: 
sorlingof . coarse grain 

. sediment at base of clumps. 
75 m from buoy showed more 
signs of a flattening apron 
effect. Clumps showed less 
fracturing then on previous 
~.·Evidenceof recent 
dumping operations •. 

Bio10sical Observation 

Amphipod tUbes Ubiquitous. 
. ~ .lonsicarp~ and PaSl!l'U8 . 
. ~ very dense !..pollicaris . 
·illdividuals still burrowed but 
some alrea~ ~tive. Cancer 
irroratus .- active •. Lunatia 
heros active and burrowing. 
AStertas forbesi present. 
£2m.h~ sp. and Tubularia 
couthowi on hard rock substrate. 

Mytilus.edulis embedded in some 
cl~ clumps. Mtively respiring. 
Mi!ti-idi um senil.e attached to one 
clump of mussels. 

During search encountered Some rocks and cobble with Cliona 
boul.der and. cobble area. colonizing. Some consolidated 
Bottom relief on order of sediment with amphipod tubes. 
5-8 ft •. with 4' wide troughs- Asterias forbesi. Homarua american­
probably due to individual ]!t. Naticid snails. 
dumps • Some debris noted; 
plastic ,wood, tree s.tumps. 



Fig. 3.0-1 

.. -'~"----------"------- .. ---. 

Location ~f benth1e perimeter 'stations at the New London Disposal 
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of the mound while controlling diving operations. A diagram of 

this grid relative to pertinent disposal area features is 

presented' in pigure3.0-2. 

Monitoring of the established perimeter stations showed 

no change. in the sediment horizon,. relative to the elevation 

stakes; at the NW and SE borderst,ations 1980, and no evidence of 

sediment border' advance or elevatiOn change 'was found at theSW 

station for a 10. month period (September 1978 - June 1979). 

However, inspec::tion" of' the SW border station in September, 1979,. 

indicated recent ,burial by Phas.e IV sediment. precluding .further 

l:ong-termrnonitodngat this location.' The dredged material cover 
." . .' ,-

extended ina SW direction 'fora:pproximately 100 m to a depth of 
. . . ... 

• 5-1.-0 mover natur.al bottom •. Results oielevati~n stake readings 

are . presented in Table 3 •. 0- 3. /Transects across the disposal mound 

showe~ . that the'centerof the' area was characterized by scattered 

'clay mounds " overla:y:ing va!:"lous sediment matrix material ranging 

from fine' silt and clay to a coarse,shell hash. The margins of 

the' mound', in. the NWarea consi~ted 'Of three E--Wor ientedridges 

coloniz,ed 'by various species, of epil:)enthic.· crustaceans ,(E!.g. 

Pagurus, Bomar us , Cancer,' Cr'angon). 

'. ' ,When the . New London aispOsalsite marker bOUyWclS lost 

iil February", 1980, ,less controlled disposal 'of. Phase ,IV dredged 

material took place'in the'northeast sector of the disposal site. 

A. dive .survey with a 'battery-powered diver propulsion vehicle 

(DPV) to determine the extent of coverage indicated extension of' 

the mound border a considerable ,distance to the north and east of 

the designated target area. Circumnavigation of the perimeter was 

not possible in the NE sector and final position of the diver 
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Table .:3 .!l~~ '!',Periodic • elevation stake reading at the SW. NW and BE permanent 
border stations at the New London Disposal site. 

Station 

SW border 
station 

HW border 
station 

SE border' 
station 

I' 

, 
, Date Stakes 

Deployed 

6 Sept. 18 

' 6 'Sept. 18 
, 
" 

, 18 May 19 

' .. ' 

Observation 
11 Stakes Date 

3 

10 Jan 19' 

19 Apr 79 
l3,June 19 

3 

3 SE 1, SE 5 
SE 10 

Level 

OCJII 

no change 

no change 

no change 

O,CIII - stn. 

O,CJII 

no change 

lost 

11 Oct 79 
25 Mar ,SO no change SE 5,' 

disturbed reset "0 

'Table 3.0-4 ,'.Oist:rib1tion of ~SpecieS ex>1lected with stationery 
~sive fishing gear at New Iord:lnOisposal Site (SE station). 
Septari:ler-NoYenber 1979 ' , 

,9/24 9/24 10/31, 11/5 
'9/10 tyke Wire 'tyke 

ausyooo s,p. (whelk), 2 1 

callinectessapidus (Blue Crab) 
cancer borealis (Rook crab) 
lbnarus americanus (rooster) 

, Libiniaemarginata' (Spider Crab) 
Pagurus po11iearis (Hel'mit' Crab) 

Mustelus canis (Sm. Dogfish) 
conger oceanicus (Cor¥]er ell) 
Hemitripterus americanus' (Sea Raven) 
Priorotus carolinus (C. Sea ltlbi.n) 
Pseudoplew:onectes, americanus 

(Wtr. Flounder) 
Soo(:iltha.lnus aqoosus 
Stewtcm.Js chl:ysops (N. Scup) 
Tautoga onitis (Tautog) 1 
Tautogolabrus adspersus (cunner) 
lJroPlysis s,p. (hake) 

4 

11 
2 

1 
16 

8, 
1 

4 

1 ", ' 
5 

, ,3 
12 
1 

3 
1 
1 

1 

1 
3 



track indicated a .5-1 meter thickness of dredged material over 

natural bottom (Figure 3.0-2). 

A diver survey on 25 March, 1980, at the temporary 

disposal buoy deployed to control disposal during refit of the 

original. buoy, provided unique observations on dredged material 

behavior following storm conditions (1-1.5 meter swel17 50 m wave 

length) • "Fissure lines" (4-5 m long) were observed in three 

. separate areas on the .. surface (Plate 3.0-10) •. The effect of the 

swells, at the ·15 meter .. depth, was to produce a .5 - 1 cm movement 

of material·. along . the fissure .line. Masses ·of sediment were 

observed to separate,·creatlnga 1 cm wide, 30-50 cmdeepfissure 

·line, which merged together repeatedly on a 7-10 second cycle. No·· 

extreme resuspension·was noted due to current transport, however, 

a 10 20 em vertlcal extrusion of turbid silt was emitted from 

thefiss!1re on each closure~ 
... 

. Another ... type of ·s-ediment mass oscillation was Observed 

which· can be described as a·"slip l..ine",with one density of 

dredged material .rising and·resett:ling on a 30 -450 plane over 

adjacent material. ·No turbidity resulted from this sediment 

movement since the material resettled· as a cohesive unit~· . The net 

effect· of this.sp6il "slippage" appeared· to be compaction of the 

pile. .. 
The ·site was revisited by divers the following day (26 

March) to determIne whether any large scale changes in topography 

had occurred. The pulsing and fracturing of the spoil surface, 

observed on the previous day, had ceased, coinciding with 

abatement of surface swells. Densely concentrated, large (20-70 

cm diameter) clay mounds were found directly around the disposal 



buoy. Approximately 20 m east along a 90 meter transect from the 

buoy, clay mounds were more scattered and smaller. Approximately 

70 meters along the same transect, very large (70 - 120 cm 

diameter), clay mounds were found, indicative of individual dumps. 

The perimeter of th.e disposal pile was often difficult 

to distinguish from surrounding natural bottom over the entire 

survey period 0c:icasiona11y~ ·gross differences in sediment 

texture, the occurrence of corymorphapendu1a, the obvious burial 

of· mussel (Myli1us edulis) clusters, or_ the presence of amphipod .. 

communities allowed .thede1ineation of spoil boundaries •. 

There was . considerable evidence of biological recovery 

-during the 1979-80 survey period-at the New London disposal site. 

From the period when Phase.III disposal operations ended until May 

1979, a pattern had persisted of low species diversity and 

abundance at the center of-the pile. After May 1979, increasing, 

and· .similar, numbers of species and individuals were found on the 

mound -apron and _adjacent natural bottom (DAMOS 1979,_ Vol.II, 

Biological ObserVations) •• 
. - -

Species composition differed between 

these two regions -which· is possiblyattr-ibutable to differences in 

-substrate (grain -size) • 

On thEi -.June 1979 survey, tubicu10us amphipod communi ties _-­

- (Ampelisca-- spp.) were·· -noted. on phase III apron regions. I!\ the 

- Fall of 1979, numerous ·amphipod· clusters were fourid. along 

transects heading toward active phase IV disposal sites in the NW 

and SE sectors.· Photographic estimates of amphipod density on the 

spoil margin indicated densities approaching 9000 per m2• The 

numbers of amphipod parchment tubes resembled those first observed 

during the predisposa1 reconnaissance of the NE sector in June 



1974, indicating successful recolonization. Through the 1979 

surveys, recolonization was observed principally on old disposal 

surfaces, margins of the new dredged material, and on the adjacent 

natural bottom. The reappearance of Ampelisca communities is 

significant since ampeliscids, and.othertubiculous organisms, 

stabilize the substrate, their tubes acting as a securing system 

as well as providing habitat and food for other organisms. 

Further evidence· of.the repopulation of the New London 

disposal site.was. th~ widespread spawning of large, carniverous 

snails (Lunatia;· PoUnicies, . Busycon) observed during the June 

1979 survey. 
, 

The presence. of these snails coincided with the 

~eappearanceof the. dense populations of amp hi pods. The mussel 

(Mytilus edulis), which was found to .be an abundant organism at 

the New London·reference site in previous survey years (1977";'79), 

was· .generally absent from the disposal site itself. A population 

. of juvenile mussels . was . ·found in the· sw sector on old phase II 

spoil in July 1977· arid monitor·edthrough maturity in September 

1979. 
".. .' 

.Thisp<>pulation displayed a ~oni:inuous increase in the 

mean shell length· over the 1. 5 year sampling period to a length of 

··to 

. 55.9 inin. FurthermOre, ·this populatioripersisted although subject 

int~nse. predation~ ·.Mussel.clusters occur in an i.ntercoJ;lne.cted 

pattern over 50\ of the· entire 200-300 m SW region •. Phase IV 

material was deposited on the SW· sector in September 1979 which 

prevented further observation of this population. However, diver 

surveys of the SW, SE, and NW sectors revealed populations of 0 

(zero) year class (5-10 inin shell length) mussels on Phase III 

sediment extending onto recent Phase IV material. Assuming these 



populations of Mytilus survive to maturity on the dredged 

material, they serve to stabilize the unconsolidated sediment with 

their byssus threads and provide microhabitat for other organisms. 

In contrast to organisms which stabilize the surface 

sediment, . another biological mechanism of substrate modification 

is burrow . excavation.· The most conspi~uous, large burrowing 

organisms are hake (Urophysis spp.)·, various crustaceans (Homarus, 

Cancer, Axius, . Squilla, . Crangon), winter· flounder 

(Pseudopleuronectes) and mOllusks which conceal themselves in .. , 

shallow depr'essions.Burrowing activity promotes and accelerates 

aeration of the underlying sediment which, co~~equentiy,makes the 

substrateavailabe fOI:I:ecolonization by lnfaunal organisms. 

The June and July 1979 surveys provided evidence of 

extensive burrow formation by Homarus,Cancer and Urophysisat the 

NW ~ SW,'· and. SE perimeter s'tations. . , The winter flounder 

(Pseudopleuronectes • americanUs) and .the squirrel hake (Urophysis 
. . 

£h!!!) .. were the most abiindantiy seen fish species on the disposal 
" . 

mound, probably attracted by the irregular topography affording· 

concealment", and the, availability ,and .ab\mdance of prey. species 

(epi-: -and· .infaunal ' ,invertebrates) • ',Passive fi,shing, gear (fyke 

nets, wire fish '.traps) 'was deployed at the SE perimeter station 

between September., and" November, 1979 in order . to gauge, th~ 

abundance and, distribution of nocturnal fish species ,(Table 

3.0- 41. \ The smooth'dogfish (MuStE!1us canis), conger eel (Conger 

oceanicu~), and sea raven (Hemitripterus americanus) we,re the only 

species captured which were not observed at the disposal site 

during the day. 

Epibenthic net samples have been obtained by divers at 



the New London site since the initiation of the program in 1977. 

A record of collections which have been preserved, sorted and 

archived are presented in Table 3.0-5 •. A summary of the species 

identified in each sample is complete through May, 1979, and 

presented in Table 3.0-6. The data show a trend of increasing 

species diversity moving away from the pile center with peripheral 

areas colonized by numbers of' organisms approximating that of 
natural bottom. Future epibenthic sampling reports will include a 

contrast. of . species present on dredged material versus natural 

sediment. 



l 
Ta~11!.~.~C>:-51 Date and location of epibenthic net dive collections, New London 

Disposal Site . ) 

'. \ '. 2. 
1 

; . 
i 
, 

, 

. 3~ 

i 1,1 •. 
:. 8." i . , , . . ~ '. 9· 

.i, 10. 
11. 
12. 

13. 

1". 

I!IH. . 

30 Sept. 77 

28 Oct. 77 
16 Dec. 77 . 

. 29 Mar •. 78 
29 Mar. 78 

30 Mar. 78 

.18 April 18 

. 25 April 18 

25.April 18 

25 April 18 

1 June 18 

1 JUne 18 

21 June 78 

23 AIlS. 18 

15. " 23 Aug~ 78 . 
.; 16. . 1 Sept . 78. 

1 T •. 1 Sept· 7.6 . 

18. ,15 Nov. 78, 

19. '. 
20. '. 

i 21. 

15 Nov. 18 . 

. 1 Mareh 1!iI 

. 9' March 1!iI , 
22. 

.23. 
. 24. 

25· 

26. 
27· 
28. 

29· 
30. 

ll', ' 

9 March 19 

19 April 79 

,19 April 79 

19 April 19 

19 'April 79 

16 May 79 

16 May 79 

18 May 1!iI 
18 May 79 

18 May 19 

leeatiol! 

. station 11 75' 

station 13 60' 
lI.L. Buoy Chain - lllid-depth ";"0' 

.. 200 meters" .ot- lI.L. Buoy- 70' . 

·Ii 111 lfl'fE of If.L. Buoy - 55' 

, Station 13 - 60' 
Ii IIIi S of •. ~.Buoy (Mussel bed) 75' 
100 yds. If of Station 11 - 78' . 

.~ iii IKE of If.L. Buoy - 60' 
ioo yds. lIE of If.Lo Buoy (Ifew spoilmatedal) 1)2' 

~ 5 Dii E ofN. L. Buoy (Ne" spoil msterial), 
. . . 

'.5 m1lfWo1'·N.L. Buoy· 

,5 m1 ,ssw of N.L. Buoy 

lfW corner o1'spoilpile at marker buoy ("5 sec.) - 10' 

SW corner of Spoil pile at marker buoy ("5 see;') - 80' 

Statiooll (lIS sec.) 

Station 12 ;. 78' . ("5 sec.) 

~ IIIi 5E 01' If.L.Buoy ne~ per1~ter st~tion 9!1. mussel bee. 

n perimeterstat10n ,on spoil. 

Station 12 

SW section ot lfL' DUmpsi te on Mussel Bed 
SW perimeter 

BE 10 to SE 8 .t perimeter station (on pile) 

SE 1 to BE 3 at perimeter station (off pii~l . 

SW 4 'to SW j a~ perimeter station (off'pile) 

SW 7 to SW 10 at perimeter station (on pile) 

25 II " of •• L. »uoy (15 m tow) 

50 II It 01' SE 3.0 on pile (15 • tow) 

BE 7 to BE lOon pile peripber,y-(15 II taw) 
BE 1 to BE 3 peripber,y 01'£ pile t 15 II tow} 

50 II S of 8E 1 otf pile (15 II tow) . 



'. 'lab1e .3.0-5 (Cont.) \ 

... ~ 

13 June 79 

20 Sept 79 

25.March 80 

26 March 80. 

NW corner - on spoil 
lW corner - orr spoil 
N.L., buoy to SW 
SW perillleter station SW 10 - SW 7 
SW·perimeter station SW 8 - SW 5 

SEperimeter station·SE 1 - SE4 
· SE .perimeter station SE. 10 - SE 7 
· NW perimeter station ~ of'r spoil 
· NW perimeter station _ on spoil 

· 20 yards east of' temporary disposal buoy.·· 

· BE 10 to N - on· spoil . 
SE 1 to S - orr spoil 



Table 3.0-6/ Species distribution from epibenthic net ~iverl collections at 
... ,,- - .. 'the New London Dianoaal Site •. 

PHYLUII pour ... 
,0r1f.r. ap. 

,IIYLIM CIIlDAalA 

Cl •• yr~O& 
C..-panu1arit '.p •. 

CorJIIQrpba pendula 
Eud.nd~j,_ .,; 

H.lecl_ .p. 
Hydro.oae .p. 
~hu.l.ri •• p. 
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Table 3.0-6 (CoI!t.) . '. _, . ___ '0_"'_' __ 

1 2 3 4 5 , 7 • , NUUUUU"u"u~nnn~nan~H~n 
Cl_ .. 11. op. 1 '1 
Glyeer. 'p. 1 
iAxs:a£lt .p. 2 
H!!iS!!!i:d 'p. 1 
811pan101& 9rayi 1 3 1 '+ 
Lepidonott.al. ~u .... tu. + + 12 
~pi40notu •• p. 1 3 
~Wlbrinel'~' IP_ 1 1 
Ka141nl .avi 1 1 1 
Naldan. IP! 1 
Maldanopail alongatl 
Maldanid .p. 1 
MephtYI inct •• 1 
"phtya op. I + 1 5 5 .. I 1 
•• "d .• I'!_ 3 I' 6 4 3 1 a 1 1 3 ' 
Ophelhd .p •. - 2 I 
Orbi'niid _'p:. + 

· OWlni., .p~. I 
PhylldOcI ",p. a 

' .. Pot",illa, r.n1fo~. 2 I 
Sabella .p."' 3 
S.~ll.ri' vu19aril 1 
Sabellariid .p. I 1 
Sp!r~rbori' .p. 1 
Jt.e1"Mt.hOe .p. I 
trarbellil! .p.' '1 
ThlrY-"lp. a 
Polych.ate Ip-. , 2 a a 

PHYLUM BRYOZOA 
".icI.li.tiaua .p. + 
BRYOZOAN ap. . + + + .- + + + 

· Bugule b.:nuwOrthi + + + + + + 
· autul._ .p. + 
Crili. IP" + ,+ 
Microporel1a op. + + + + + + + + 
Sch1&oporel1a .p. + + + .+ + • 
PH~LUK ARrHROPODA 
•• ,C; Copopoda 

C02!~ ~p. 3 ' 1 
S.C. Cirripe4ia ~ 

.. I&1\UI 'P, 1 
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O. Allph1podo 5 nrz+ .. .27 t , U4 a 1 1 , 311 U7 4 4 , +. + 
Ae9inlu l,oDticorn1l 1 
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AllpeUoc. op. I 1 1 , '3 

M2~1~ .p. 
c.pr.Ua .p. • 
c.-.arua atmulatu. + 
q··uild .p. + + 
lechyl'ocarua antu1ppe. 5 1 I 1 
Lept0cb81ru. p1D9Ui. • 
'bot.l. dentata • 
UDlcola icrorata + 

• 
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List, of captions corresponding too Plates 8.3-1 to 14 
New London Disposal site -. Underwater Photography 
June 1979~Ju1y 1980 

at the 

Date 

JWle 79 

JWle79 

18 May 79 

, ~3 JWle, 79 

9 Aug. 79 

,31 Oct. 79 

5 Nov. 79 

31 Oct. 79 

5 Nov. 79 

Diver ,collecting SW mussel bed' 
sample. 

Sonic beacon placement at permanent·., 
benthic station. 

75 mN of Station SE 10. HFVP- 6". 
, Sediment profile photograph of 
phase III spoil north of permanent 
SE border station; a relative'.>, ~ 
homogeneous sediment type ,witH a 2 cm 
"conditioned" surface layer •. 

Spoil border Station SE 1. HFVP -6". 
Sediment profile photograph illUstra­
ting l~er strata of natural substrate. 

·50 m'east of NL'buoy., ,HFVP - 15".: 
Typical "shell hash" deposits on 
spoil surface occur shortly (1 -' 2 months) 
after disposal. 

BE transect from Nwborder station. 
HFVP - il;" . . .' , 
Adjacent burrows (Homarus and Cancer) 
excavated incl~ banks'on the spoil 
surface demonstrate substrate cohesiYe­
ness. Extensive amphipod commWlities' 
(tubes protruding from·sediment) have, 

, .repopu!ated the SEimd NW, spoil sectors • 

SE border station SE 5 •.. IIFW' - 6". 
At the t,ransition ·from natural to 
spOil sediment, densities of amphipOd 
tubes' approach 250 individuaisper 
15 x ,15 'em square area, as illustrated. 
Their'occUrrence insimiiarconcentratfons 
was noted 'throughout the :SE sector. 

NW border station BE transect •.. HFVP 10" • 
Turbidity cloud .is proauced by Cancer 
irroratus excavation beneath MYtilus 
growth on a'5 month old'spoil surface. 

SE transect from NW border station. 
HFVP - 15". 
Patch areas (10-15 m)exhibit coarse 
gravel/sand mj xtures on spoil surface. 
Exposed sediment of this type is rarely 
observed (5 - 10%) in contrast to the 
silt-clay clump spoil type. 



plate II 

3.0-10 

I 
i 

, 

3.0-12 
.) 

3.0-13 . 

' .. 

26 Mar. 80 

26 Mar. 80 

26.Mar. 80 

26 Mar. 80 

Temporary disposal buoy (Ea,st transect). 
HFVP.- 12". 
A "fissure .line" and .5 m deep chasm observed 
on recent ( #OJ 1 week old) soft spoil surface. 
The open-closure cycle associated with over­
head storm swell condi tons, ap:'eared to 
function as a spoil mass consolidation 
mec!-£anism. 

. . . 

Temporary buoy .east transect. HFVP -. 20". 
.The sharp apgular faceted surface· of new 
spoil (N 2 days) can be distin~uished 
from the weathered smoothed surfaces of 

. older spoil. 

Temporary buoy. HFVP - 4". 
Immediate physical fracturing and particle 
formation of clay mounds was evident on 
two day old spoil surfaces. 

SE border station SE 4. HFVP -6". 
Cluster concentrations of the· hermit crab, 
Pagurus longicarpus displayed constant 
grazing .and surface· substrate. manipUlation .. 
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PLATE 3.0-7 

PLATE 3.0-8 
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PLATE 3.0-11 

PLATE 3.0-12 
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