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VERSLAG 
i r . C. van der Burgt 

N i n t h meeting of U.S. and Japanese Experts 
on the Management of Bottom Sediments 
c o n t a i n i n g T o x i c Substances 

17/19 oktober 1984, J a c k s o n v i l l e 

Het doel van d i t bezoek aan de U.S. was v i e r l e d i g : 

1) Bijwonen - op verzoek van C o l . George Kleb en mr. B i l l Murden 
van het U.S. Army Corps of Engineers (CE)- van bovengenoemde meeting. 

2) In o v e r l e g met de U.S. en Japanse gedelegeerden nagaan, welke m o g e l i j k -
g 

heden voor i n t e g r a t i e van de bijeenkomsten i n het kader van de MOU— 
U.S.-Japan en U.S.- Nederland er z i j n . 

3) Bespreken programma Mou-meeting 1984 i n C h a r l e s t o n . 
4) Bespreken mogelijkheden voor Nederlandse p r e s e n t a t i e i n New Orleans 

i n kader of t i j d e n s de W e r e l d t e n t o o n s t e l l i n g a l d a a r . 

1. N i n t h Meeting MOU U.S.-Japan 

Ongeveer 40 personen, waarvan 13 u i t Japan, namen de e l aan de ve r g a d e r i n g 
en de d i s c u s s i e s . 
De te behandelen onderwerpen lagen op het gebied van de milieuproblemen 
door baggeren en o l i e v e r o n t r e i n i g i n g . 
Er werden 18 voordrachten gehouden, 8 door Amerikanen en 10 door Japanners. 
De laatstgenoemden namen meestal t h e o r e t i s c h e beschouwingen i n 
hun b i j d r a g e n op. De Amerikanen waren meer p r a k t i s c h g e r i c h t . 
De voordrachten gingen over de volgende onderwerpen: 
5: - w a t e r k w a l i t e i t en opname door levende organismen; 
5: - de k w a l i t e i t van bodemsedimenten en het verwerken ervan; 
5: - de opslag en het n u t t i g e gebruik van baggerspecie; 
2: - d i v e r s e n : de London Dumping Convention en nauwkeurige n a v i g a t i e -

hulpmiddelen i n de St. Lawrence Seaway. 

Korte o v e r z i c h t e n en de c o n c l u s i e s van de rapporten z i j n a l s b i j l a g e 
h i e r b i j gevoegd (de v o l l e d i g e t e k s t e n z i j n op aanvraag b e s c h i k b a a r ) . 
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B i j de behandeling van de onderwerpen v i e l i n het b i j z o n d e r op: 
- De s l e c h t e r e p u t a t i e d i e baggerspecie en het baggeren i n de wereld hebben. 

Het i s n u t t i g het baggeren a l s een grondwerk te beschouwen, waarbij 
de v e r p l a a t s t e grond vaak weer een n u t t i g e bestemming kan k r i j g e n . 
Daarom: "dredged m a t e r i a l management" i n p l a a t s van " d i s p o s a l of dredged 
s p o i l s " . 

- De met v e e l nadruk door de Japanners gebrachte s t u d i e s over v e r b e t e r i n g 
van de w a t e r k w a l i t e i t door het opheffen van s t r a t i f i c a t i e door middel van 
l u c h t b e l l e n . Over de geweldige kosten voor het gedurende enkele warme weken 
per j a a r toepassen van deze methode op e n i g s z i n s g r o t e r e schaal werd 
n i e t gerept. 

- I n Tokyo Bay werken sinds 1974 twee o l i e b e s t r i j d i n g s s c h e p e n (Catamarans) 
d i e zowel l i c h t e o l i e kunnen opzuigen v i a een d r i j v e n d e stuw, a l s zware o l i e 
en t e e r b a l l e n v i a een c y l i n d r i s c h scheprad. De l i c h t e o l i e wordt met 
l u c h t b e l l e n van het water gescheiden en v i a een tweede stuw verzameld 

3 
en opgezogen. De p r o d u c t i e van deze systemen i s resp. ca. 60 m l i c h t e 

3 
o l i e / d a g en 15-30 m zware o l i e / u u r ( t e s t r e s u l t a t e n ) . 
Ook werken de Japanners wel met emulgerende s t o f f e n d i e o l i e i n "mousse" 
veranderen, d i e vervolgens met schepnetten e.d. kan worden opgeschept. 

- Sommige wateren i n Japan z i j n s i n d s de o o r l o g zo v e r v u i l d , dat z i j een 
s t e r k e stank v e r s p r e i d e n . Wegbaggeren van de v e r v u i l d e specie nam i n 
bepaalde g e v a l l e n de bezwaren geheel weg. De t u r b i d i t e i t t.g.v. het baggeren 
b l i j k t reeds op enkele honderden meters van de z u i g e r uitermate g e r i n g 
te z i j n . 

- Een Japanse proef met een gedraineerde opslag had een zeer s n e l l e droging 
van de baggerspecie tengevolge (na 10 dagen). 
Een Amerikaanse b i j d r a g e beschreef een mechanische ontwatering van belang 
voor k o l e n s l u r r i e , maar ook voor baggerspecie. 
De kosten b i j toepassing op g r o t e r e schaal l i g g e n hoog. 

- Heel i n t e r e s s a n t waren U.S.A.-bijdragen over het zoeken naar een toekomstige 
landberging van specie b i j New York en over de nu b i j n a v o l t o o i d e e i l a n d -
berging i n de Chesapeake Bay t.b.v. de g e u l - en havenverdieping van 
B a l t i m o r e . 
Het g r o o t s t e d e e l (95 - 98%) van de New Yorkse baggerspecie i s n i e t v e r v u i l d 
Voor de r e s t wordt nu -overwogen deze te gebruiken a l s afdeklaag over 
een enorme v u i l s t o r t . Gezien de s t i j g e n d e kosten voor afdekgrond l i j k t d i t 
een haalbare o p l o s s i n g . Daarnaast bestaat de m o g e l i j k h e i d kunstmatige 
e i l a n d e n voor berging te gebruiken. 
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De ov e r i g e s p e c i e wordt naar zee gebracht (Ocean Dumping). 

- Over de e i l a n d b e r g i n g i n de Chesapeake Bay wordt nog documentatie toegezonden. * 
Deze heeft d e e l s een p r o e f k a r a k t e r . Een d e l i n g s d i j k i n het midden bevat 
een overloop, waar het e f f l u e n t van de i n het ene bekken geborgen baggerspecie 
wordt bewaakt. Het water u i t het andere bekken wordt g e b r u i k t om de sp e c i e 
u i t de baggerbakken mee te verpompen. Hierdoor behoeft v o o r l o p i g geen water 
u i t het e i l a n d i n de b a a i te worden geloosd. 

- Een ander i n t e r e s s a n t onderdeel van het p r o j e c t i s de "mud wave dam", 
een onderwaterdam rondom de u i t l a a t van het e i l a n d , d i e moet voorkomen 
dat met s l i b beladen water v i a deze u i t l a a t i n de b a a i komt. Bovendien 
kan h i e r zonodig een z u i v e r i n g s i n s t a l l a t i e op gebouwd worden om het e f f l u e n t 
naar de b a a i zoveel m o g e l i j k t e r e i n i g e n . 

3 . 3 
- De kwel v i a de r i n g d i j k werd berekend op s l e c h t s 10 f t /dg i s ongeveer 1/4 m /da 

waarbij men ervan u i t g i n g dat deze z a n d d i j k langzamerhand ook nog d i c h t 
zou s l i b b e n . Met piezometers w i l men de w e r k e l i j k e l e k bepalen. Overigens 
i s de verwachting, dat door het ontstaan van een anaerobe toestand onder 
i n de berging v e r s c h i l l e n d e zware metalen n i e t i n opgeloste toestand 
z u l l e n komen en daardoor m o e i l i j k door het z a n d f i l t e r van de r i n g d i j k 
kunnen passeren. 

- Steeds meer moet g e s t r e e f d worden naar n u t t i g gebruik van de sp e c i e . 
Het W.E.S. i n Vicksburg (Bob Engler) gaat na i n hoeverre v i s t e e l t 
(aquaculture) i n baggerdepots mogelijkheden zou bieden. Gezien het hoge 
n u t r i e n t e n g e h a l t e l i j k t d i t a a n t r e k k e l i j k . H i e r b i j kan men b i j hogere metaal-
gehalten ook denken aan voedsel voor h u i s d i e r e n en aas voor hengelaars. 

2. I n t e g r a t i e MOU— U.S.-Japan en U.S.-Nederland 

Van U.S.A.-zijde werd erop aangedrongen d i t (nog) n i e t te doen. De onderwerpen 
i n de MOU U.S.-Japan z i j n s t e r k beperkt t o t de m i l i e u a s p e c t e n . Men ac h t t e 
de r e g e l i n g met Nederland, d i e meer ruimte l a a t voor andere i n t e r e s s a n t e 
onderwerpen, v e e l a a n t r e k k e l i j k e r . 
Wel werd overeengekomen over en weer vertegenwoordigers u i t te nodigen. 
De Japanse Co-chairman mr. Yamashita i s ge'inviteerd om eventueel met l a n d -
genoten aan de bijeenkomst i n C h a r l e s t o n deel te nemen. 
Ook F r a n k r i j k h e e f t verzocht een MOU met het Corps of Engineers 
te mogen s l u i t e n (!). 
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3. Programma bijeenkomst C h a r l e s t o n 

B e s l o t e n i s deze te houden i n de 3e week van September 1984 (17-22 sept.) 
i.v.m. de U.S.-schoolvakanties d i e dan j u i s t z i j n g e e indigd. 
Voorts werd met de Co-chairman (Murden) ea.--een a a n t a l leden van het C E . 
afgesproken de formule van de b i j e e n k o m s t ' i n R i j s w i j k opnieuw te volgen 
en een deel van de bijeenkomst aan workshops te w i j d e n . 
Het v o o r l o p i g program zou er dan a l s v o l g t u i t z i e n : 
maandag : - p r e s e n t a t i e s over de Deltawerken en over het voor 

de Oosterschelde gebouwde m a t e r i e e l ; 
idem van U.S. z i j d e over het Tennessee V a l l e y p r o j e c t 

dinsdag : - algemene i n l e i d i n g e n over baggeronderwerpen; 
's-middags e x c u r s i e kanaalwerken n a b i j C h a r l e s t o n ; 

woensdag : - 3 workshops (hele dag) over: 
. B e n e f i c i a l uses of dredged m a t e r i a l s ; 
. Management of contaminated dredged m a t e r i a l ; 
. N a v i g a t i o n Channels i n open sea and i n l a r g e e s t u a r i e s ; 

donderdag : - v o o r t z e t t i n g workshops en p l e n a i r e z i t t i n g over de onderwerpen 
van de workshops; 
's-middags bezoek aan de havenwerken en de onderhouds-
baggerwerken i n C h a r l e s t o n ; 

v r i j d a g : - nabeschouwingen en bespreking onderwerpen te behandelen i n 1985; 
- m o g e l i j k e e x c u r s i e s volgens nadere afspraak en wens van 

de Nederlandse gasten. 

T i j d e n s de workshops worden door v e r s c h i l l e n d e deelnemers p r e s e n t a t i e s 
over g e s p e c i a l i s e e r d e onderwerpen samenhangend met de thema's gehouden. 
Evenals de v o r i g e keer worden n i e t a l l e e n personen van de o v e r h e i d , maar ook 
van aannemersbedrijven, ingenieursbureaux, scheepsbouw en wetenschappelijke 
i n s t i t u t e n u i t g e n o d i g d . Voor de workshop voor n a v i g a t i e wordt ook gedacht 
aan na u t i s c h e deskundigen b i j v . van de KNRV en MARIN. 
Binnenkort moeten de u i t n o d i g i n g e n worden gedaan. 
De v o o r s t e l l e n van de I.H.C. voor bepaalde p r e s e n t a t i e s ( t r a i n i n g op bagger-
gebied en verpompen van k o l e n s l u r r y ) kunnen d a a r b i j i n de reeks onderwerpen 
worden ingepast. 
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4. Nederlandse p r e s e n t a t i e t i j d e n s W e r e l d t e n t o o n s t e l l i n g i n New Orleans 

B i l l Murden voelde v e e l voor een o v e r l e g op t e c h n i s c h niveau tussen r i v i e r ­
en estuaria-deskundigen. H i j z e i a l l e hulp toe van het Corps om een seminar 
te o r g a n i s e r e n . 
Herbert Haar ( a d j . d i r . Haven van New O r l e a n s ) , d i e i k op 19 sept, voor 
m i j n v e r t r e k nog j u i s t ontmoette, raadde af om c o n t a c t op t e nemen met 
de World F a i r . A l l e e n degenen d i e grote inzendingen verzorgen k r i j g e n de kans 
p r e s e n t a t i e s t e houden i n het kader van de T e n t o o n s t e l l i n g . 
Nederland i s d i t n i e t van p l a n . H i j steunde het idee om i n het " I n t e r n a t i o n a l 
Trade Mart"-gebouw, waar ook het Havenbedrijf g e v e s t i g d i s , een bijeenkomst 
te o r g aniseren. Het bestuur van d i t gebouw w i l h e e l graag t e n t o o n s t e l l i n g e n 
hebben i n de g r o t e lobby van het gebouw. D i t zou bv. gedurende 2 weken 
kunnen p l a a t s v i n d e n , i n welke p e r i o d e ook de Ned. p r e s e n t a t i e gehouden 
kan worden. Een en ander moet nu spoedig i n o v e r l e g met D e l t a d i e n s t , 
Ned. Consul i n New Orleans, Haven van New Orleans, I n t . Trade Mart, 
Jurgens i n Washington, het Corps, geregeld worden. 
Mr. Haar v e r t e l d e , dat het management van de beneden M i s s i s i p p y en de kustzone 
v a l l e n onder het begrip " C o a s t a l Zone Management", waar met name de s t a a t 

. . 2 . . 
L o u i s i a n a hard aan werkt. De a f s l a g van de kust van L o u i s i a n a van 16 m i j l p.j» 1 S 

een nog onopgelosts probleem, waarin de berging van baggerspecie u i t de r i v i e r 
s l e c h t s een ondergeschikte r o l kan spelen. 
H i e r l i g g e n w e l l i c h t mogelijkheden voor Nederlandse e x p e r t i s e . 
Een goede suggestie was om g e n e r a l M o r r i s i n te schakelen, d i e nu a l s a d v i s e u r 
van Volker S t e v i n wordt b i j g e s t a a n door de z o j u i s t gepensioneerde C o l . 
Max Imhoff (eveneens aanwezig t i j d e n s de meeting). Beide heren hebben 
grot e i n v l o e d i n de Amerikaanse vakwereld, maar tevens kennen ze de Nederlandse 
mogelijkheden terdege. 

5. Voorts i s o v e r l e g gepleegd met Murden, Engler en Haar over het komende o v e r l e g 
i n de London Dumping Convention i n Londen, met name over de mogelijkheden 
van het afdekken van i n zee g e s t o r t e baggerspecie (capping of ocean dumping). 
Zowel t e c h n i s c h a l s j u r i d i s c h v a l t daarover v e e l te d i s c u s s i e r e n . 
Getracht z a l worden h i e r v o o r een l i j n te trekken. 
De s p e c i e , d i e i n U.S. a l s gecontamineerd beschouwd wordt, z a l v e r m o e d e l i j k 
i n Nederland a l s h e e l schoon bestempeld worden, dus het Nederlandse belang 
b i j een j u i s t e behandeling van het s t o r t e n van baggerspecie i n zee i n de LDC 
i s h e e l groot. 
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6. Met Eugene Harlow en pr o f . John H e r b i c h , beiden l i d van een werkgroep 
d i e i n opdracht van het Corps nagaat welke problemen de U.S.A.-havens hebben 
om t o t verdere o n t w i k k e l i n g te komen, besprak i k o.a. de aanpak van 
PIANC-werkgroepen. 
I n de U.S.A. wordt PIANC hee l s t e r k beschouwd a l s het maatgevende i n t e r n a t i o n a l e 
lichaam op het vakgebied van havens en vaarwegen. D i t kon wel eens samenhangen 
met het m i l i t a i r e k a r a k t e r van het Corps, waar men v e e l waarde hecht aan 
g e d e t a i l l e e r d e p r a k t i j k v o o r s c h r i f t e n . 

7. T e n s l o t t e i s ook de i n t e r n a t i o n a l e werkgroep on "Ocean Dumping" van de PIANC 
aan de orde gekomen, d i e i n december a.s. i n R i j s w i j k van s t a r t gaat. 
Op verzoek van Haar wordt voor deze bijeenkomst g e s t r e e f d naar 15 dec. a.s. 
i.v.m. de v e r g a d e r i n g van L e g a l Experts i n Londen op de dagen daarvoor. 
A l s PIANC-observer naar de LDC s t e l d e Haar voor S i r W i l l i a m H a r r i s te benoemen. 
Een h e e l goede s u g g e s t i e ! 

R i j s w i j k , 21 oktober 1983. 

P.S. Inmiddels heb i k b i j de PIANC-Council contact gehad met Gen. M o r r i s en 
(wederom) met B i l l Murden. Eerstgenoemde zag ook w e i n i g r e s u l t a a t b i j 
een p r e s e n t a t i e i n New Orleans waar h i j a l s a d v i s o r van de World F a i r 
optreedt. H i j s t e l d e voor dat i n een workshop van de N a t i o n a l Waterways 
Foundation i n L o u i s v i l l e ( K e n t . ) , gesponsord door het Waterways J o u r n a l , 
een Nederlandse p r e s e n t a t i e over het D e l t a p l a n wordt gegeven. H i e r 
komen de grote opdrachtgevers u i t de U.S.A. b i j e e n . H i j komt h i e r nader 
op t e r u g . 

R i j s w i j k , 31 oktober 1983. 





BIJLAGE 1. 
HYPOLIMNETIC OXYGEN DEFICIT IN A EUTROPHIC LAKE 

AND THE ROLE OF SEDIMENT OXYGEN DEMAND 
1 _ 2 Mitsumasa Okada , M i t s u r u Takasaki , 
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1. L a b o r a t o r y o f Freshwater Environment, The N a t i o n a l 

I n s t i t u t e f o r Environmental S t u d i e s , P.O. Tsukuba-
Gakuen, Tsukuba, I b a r a k i 305 and 

2. Department o f C i v i l E n g i n e e r i n g , Tohoku U n i v e r s i t y , 
Aoba, Aramaki, Sendai 980 JAPAN 

ABSTRACT 
Lake surveys and in-situ experiments were con­

ducted t o study the h y p o l i m n e t i c oxygen d e f i c i t i n 
a e u t r o p h i c l a k e , Lake Yunoko. A mathematical model 
where the p r o d u c t i o n o f oxygen by the p h o t o s y n t h e s i s 
of p h y t o p l a n k t o n , the consumption by the r e s p i r a t i o n 
o f m i croorganisms, sediment oxygen demand, and oxygen 
t r a n s f e r by the eddy d i f f u s i o n and r e a e r a t i o n at the 
s u r f a c e o f water were taken i n t o c o n s i d e r a t i o n , was 
developed to e s t i m a t e the d i s s o l v e d oxygen- budget i n 
the l a k e . It was shown from the budget t h a t the 
sediment oxygen demand p l a y an i m p o r t a n t r o l e i n the 
f i r s t stage, o f the hypol i m n e t i c oxygen d e f i c i t i n 
summer, i . e . the oxygen produced by the p h o t o s y n t h e s i s 
was not t r a n s f e r r e d i n t o the hypolimnion and the con­
t r i b u t i o n o f the sediment oxygen demand was as l a r g e 
as t h a t o f the consumption i n water. R e s t o r a t i o n 
t e c h n i q u e s f o r the oxygen d e f i c i t such as management 
of bottom sediment and the c o n t r o l o f p h y t o p l a n k t o n 
p r o d u c t i o n were d i s c u s s e d . The management o f bottom 
sediment was shown to be an e f f e c t i v e way to c o n t r o l 
the h y p o l i m n e t i c oxygen d e f i c i t i n Lake Yunoko. 

CONCLUSIONS 
Based on the r e s u l t s o b t a i n e d from l a k e s u r v e y s and in-situ experiments 

a t the f i r s t s t a g e o f thermal s t r a t i f i c a t i o n and a n a l y s e s o f DO p r o f i l e s by 
a s i m u l a t i o n model, the f o l l o w i n g c o n c l u s i o n s can be made: 
1. The r a t e o f sediment oxygen demand was d e t e r m i n e d by in-situ submerged 

.chambers. The r a t e per u n i t a r e a was i n p r o p o r t i o n to d i s s o l v e d oxygen 
' c o n c e n t r a t i o n . 

2. Rates o f oxygen consumption i n water d e c r e a s e d a l o n g the depth o, wauer. 
T h e ~ r a t e i n the bottom l a y e r was o n l y o n e - t e n t h o f t h a t i n tne s u r f a c e . 
Rapid d e c r e a s e i n DO a t the bottom l a y e r was found to be due to high 
r a t e o f sediment oxygen demand. 

3. A l t h o u g h oxyaen produced by the p h o t o s y n t h s i s was t r a n s f e r r e d by the 
eddy d i f f u s i o n i n t o deeDer l a y e r s , i t d i s a p p e a r e d a t around m i d d l e 
l a y e r s and was not u t i l i s e d to compensate h y p o l i m n e t i c oxygen d e f i c i t . 

4. Remarkable r e s t o r a t i o n from the h y p o l i m n e t i c oxygen d e f i c i t was n o t _ 
e x p e c t e d by the c o n t r o l o f p h y t o p l a n k t o n p r o d u c t i o n . The c o n t r o l ot 
o f sediment oxygen demand was found to be a e f f e c t i v e r e s t o r a t i o n 
t e c h n i q u e i n Lake Yunuko. 
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c a t i o n , P o r t and Harbour Research I n s t i t u t e , M i n i s t r y of 
T r a n s p o r t . 

ABSTRACT 

Thi s r e p o r t b r i e f l y p r e s e n t s the r e s u l t of the study 
on the a p p l i c a t i o n of an a e r a t i o n system to marine e n v i r o n ­
ment. A m u l t i - h o l e tube, type a e r a t i o n d e v i c e i s t e s t e d i n a 
n e a r l y c l o s e d sea area and. the e f f e c t i v e n e s s of the system 
mainly i n d e s t r a t i f i c a t i o n i s confirmed. T h i s study which 
i n c l u d e s p r e l i m i n a r y s t u d i e s on a c t u a l examples, experiments 
i n the l a b o r a t o r y , experiments at the s i t e s , development of 
s i m u l a t i o n systems, e t c . , has been done and i s being c o n t i n ­
ued mainly by the F i f t h D i s t r i c t P o r t C o n s t r u c t i o n Bureau of 
the M i n i s t r y o f T r a n s p o r t . 

CONCLUDING REMARKS 

From the study mentioned so f a r , the a e r a t i o n can be an e f f e c t i v e method 
to improve marine environment. However, i t seems to be necessary to do more 
d e t a i l e d study and improvement of the method, such as studys on the e f f e c t s 
of a. system i n which s e v e r a l types of a i r b l o w i n g tubes are combined -and 
operated i n w i d e r sea a r e a , on the e f f e c t s of l o n g e r time o p e r a t i o n , on the 
e f f e c t s o f i n t e r m i t t e n t o p e r a t i o n and on the e f f e c t s of blowing a i r r a t e . 
Furthermore, i t seems to be necessary to compare the cost-performance of the 
a e r a t i o n method w i t h t h a t of a l t e r n a t i v e countermeasures. 

P o s s i b l e a l t e r n a t i v e s w i l l i n c l u d e countermeasures to reduce the r e l e a s e 
of COD, e t c . from the sea bottom such as sediment d r e d g i n g , c o v e r i n g sea 
bottom w i t h c l e a n sand l a y e r , e t c . and countermeasures to promote replacement 
of e u t r o p h i c sea water w i t h f r e s h one by pumps c r o t h e r means. 
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ABSTRACT 

Accum u l a t i o n of a c r y l a m i d e monomer and polymer 
i n t o f i s h and the b i h a v i o r of ac r y l a m i d e monomer i n 
aqueous environment were i n v e s t i g a t e d . Red sea bream 
and carp were used as e x p e r i m e n t a l f i s h . F i s h e s were 
put; i n t o f i s h r e a r i n g tank w i t h f r e s h water and/or sea 
water c o n t a i n i n g a c r y l a m i d e monomer and/or polymer and 
were r e a r e d f o r 25 days. The accumulation of 
ac r y l a m i d e monomer i n t o red sea bream from sea water 
c o n t a i n i n g 10 ppm a c r y l a m i d e monomer reached to 1.2 ppm 
f o r 20 days. On the ac c u m u l a t i o n of a c r y l a m i d e monomer 
i n t o organs of car p , the r a t e of c o n c e n t r a t i o n f o r 
l i v e r to sea water was 0.5 times, f o r kidney was 0.5 
t i m e s t f o r g i l l s was 0.15 times, f o r muscle was 0.17 
times, and f o r blood was 0.19 times r e s p e c t i v e l y . 
D e g r a ' d a b i l i t y of a c r y l a m i d e monomer i n tap water and 
d i s t i l l e d water, were a l i t t l e . A p proximately 90% of 
ac r y l a m i d e monomer in. sea water and pond water were 
degraded, f o r 14 days. And ac r y l a m i d e monomer i n 
breed i n g water decreased to u n d e t e c t a b l e v a l u e f o r 5 
days. From t h i s experiment, i t was c l a r i f i e d t h a t the 
r a t e o f accumulation o f ac r y l a m i d e i n t o f i s h was a 
l i t t l e and acr y l a m i d e monomer i n environmental water 
was degradable e a s e l y . 

INTRODUCTION 

Acrylamide polymer was used as a coagulant w i d e l y f o r the treatment of 
i n d u s t r i a l waste water, domestic sewerage, e f f l u e n t of r e c l a m a t i o n , sludge 
and dreadging work e t c . The t o x i c i t y of a c r y l a m i d e polymer i s a l i t t l e but 
ac r y l a m i d e monomer c o n t a i n e d i n polymer as contaminant has n e u r o t o x i c i t y . 
And use of acr y l a m i d e monomer i n the coagulant i n v i t e s s e r i o u s problems f o r 
the human h e a l t h . The t o x i c i t y . o f a c r y l a m i d e monomer i s w e l l known and many 
papers are there (1-15). However, r e p o r t s on the b i o d e g r a d a b i l i t y and the 
b i o a c c u m u l a t i o n of acr y l a m i d e monomer were few and an a n a l y t i c a l method of 
acr y l a m i d e monomer accumulating i n t o f i s h i s not known u n t i l now. T h e r e f o r e , 
i t i s important to understand the beha v i o r of acr y l a m i d e monomer co n t a i n e d i n 

CONCLUSION 

• I t was c l a r i f i e d by t h i s i n v e s t i g a t i o n t h a t the c o n c e n t r a t i o n r a t e o f 
acr y l a m i d e monomer f o r f i s h from water c o n t a i n i n g 10 ppm of ac r y l a m i d e monomer 
was v e r y s m a l l and the c o n c e n t r a t i o n of ac r y l a m i d e monomer i n f i s h from 
a c r y l a m i d e polymer was u n d e t e c t a b l e v a l u e . And acrylamide monomer was 
degraded q u i c k l y by organisms i n aqueous environment. T h e r e f o r e , i t i s 
co n s i d e r e d t h a t the use of acr y l a m i d e polymer as a coagu l a n t may not i n v i t e 
s e r i o u s problems f o r environmental h e a l t h . 
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ABSTRACT 
In the last decade, the tot a l number of reported 

pollution-incidents i n Japan has decreased by 367,. O i l 
spillage accounts for nearly 80% of t o t a l pollution i n ­
cidents. Three typical o i l recovery systems currently 
being used i n Japan are discussed i n this paper. The 
f i r s t one i s aeration separating o i l recovery system •• 
which i s intended for recovery of low viscosity o i l that 
spreads- i t s e l f over the water surface as a thin f i l m . 
The second-, rotary bucket o i l recovery system, recovers 
high vis c o s i t y o i l , l i k e crude or heavy o i l , which remains 
on the water- surface i n a thick layer, and the thi r d , 
ge-latinization recovery system, s o l i d i f i e s every type of 
o i l into mousse for- easy mechanical recovery. 

CONCLUSION 

Discussed i n this paper were three t y p i c a l o i l recovery systems currently 
used i n Japan; 

1) Recovery system for lew viscosity o i l which spreads i t s e l f over 
the water surface as a chin f i l m layer. 

2) Recovery system for high viscosity o i l , l i k e crude or heavy o i l , 
which remains on the water surface i n a thick layer. 

3) Gelatinization recovery system which s o l i d i f i e s every type of o i l 
into mousse for easy mechanical recovery. 

In spite of the many o i l ' s p i l l s which occur on a world wide or even a 
regional basis, there are not usually enough s p i l l s i n a given loc a l area to 
make i t cost effective to maintain single purpose o i l s p i l l recovery ships. It 
would be more feasible economically to have ships, such as tugboats or dredges, 
which can perform other missions besides o i l s p i l l recovery. As a matter of 
fact, some such ships have already been b u i l t . 

The ships with gelatinization o i l recovery system introduced i n this 
paper are normally used for recovery of floating refuse i n harbors and d i s ­
patched as o i l recovery ships upon occurrence of o i l s p i l l s . 

The authors w i l l be pleased i f such o i l recovery systems should contribute 
to maintaining Che world's irreplaceable and beautiful sea environment. 
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Abstract 

The p o l l u t i o n c o n t r o l p r o j e c t i n T s u - M a t s u s a k a H a r b o r i s r e ­
p o r t e d i n t h e 6 t h m e e t i n g . A t t h a t t i m e , d r e d g i n g work d i d 
n o t s t a r t e d . 

A t p r e s e n t d r e d g i n g work i n Sh i t o m o R i v e r was f i n i s h e d and i n 
Iwata R i v e r d r e d g i n g w o r k - i s c o n t i n u e i n g . As t h e s e two 
r i v e r s f l o w i n t o t h e h a r b o r , t h e p o l l u t i o n o f t h e h a r b o r w a t e r 
was c a u s e d by them. T h e r e f o r e t o i m p r o v e t h e h a r b o r water, i t 
i s n e c e s s a r y t o r e h a b i l i t a t e t h e i r e s t u a r i e s . T h i s p a p e r d e a l s 
w i t h an o u t l i n e o f t h e d r e d g i n g work t h e r e i n . 

6, Conclusion 

A f t e r t h e d r e d g i n g work i n Shitomo R i v e r s m e l l s d i s a p p e a r e d t h o r o u ­
g h l y . T h e r e o c c u r r e d no c o m p l a i n t s a b o u t s m e l l f r o m r e s i d e n t s . 

I t 'is a l s o o b s e r v e d t h a t w a t e r b i r d s come f l y i n g and f i s h e s and 
s h e l l f i s h e s i n c r e a s e . I t a p p e a r s t h a t t h e e f f e c t s o f d r e d g i n g 
a r e r e v e a l i n g t h e m s e l v e s by and by. 

F o r any p o l l u t i o n c o n t r o l p r o j e c t i t i s most i m p o r a t n t t o do work 
s a f e l y and s m o o t h l y w i t h o u t t h e c o m p l a i n t s o f l o c a l r e s i d e n t s . 
From t h i s p o i n t o f v.iew, i t seems t h a t o u r work i s a c h i e v i n g t h e 
e x p e c t e d a i m . However t h e r e r e m a i n s t o s t u d y t h e p r o b l e m o f t o 
w h a t d e g r e e t h e r i v e r e s t u a r i e s i n -Tsu-Matsusaka H a r b o r can have 
been r e h a b i l i t a t e d . 
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Abstract 

DT r e l a t i o n , to. t h e r e l e a s e m e c h a n i s m o f n u t r i e n t s - , i t becomes 
n e c e s s a r y s o m e t i m e s t o i n v e s t i g a t e t h e b e h a v i o r o f n u t r i e n t s - i n 
s e d i m e n t p o r e - w a t e r . 

The s e p a r a t i o n o f p o r e w a t e r f r o m s e d i m e n t was h i t h e r t o p e r ­
f o r m e d by a. c e n t r i f u g e o r a f i l t e r p r e s s . In t h e s e methods 
n u t r i e n t s a r e r e l e a s e d d y n a m i c a l l y by a r t i f i t i a l f o r c e s d u r i n g 
t h e w a t e r s e p a r a t i o n . B u t t h e r e l e a s e a c t i o n i n n a t u r e i s q u i t e 
s t a t i c . T h e r e f o r e d y n a m i c s e p a r a t i o n b r i n g s a b o u t q u i t e d i f f e r ­
e n t r e s u l t s f r o m t h e s t a t i c p r o c e s s i n n a t u r e . 

To s o l v e t h i s p r o b l e m , Mayer d e v e l o p e d a " S t a t i c s e p a r a t i o n by 
d i a l y s i s " bag ( 1 9 7 6 ) . 

5. Conclusion 

As m e n t i o n e d b e f o r e , measurements by t h e Mayer t y p e d i a l y s i s 
s a m p l e r were p e r f o r m e d f o r t h e f i r s t t i m e i n o u r c o u n t r y . 
These gave us good s u g g e s t i o n s f o r r e l e a s e mechanisms. From 
t h i s e x p e r i e n c e , we can say t h a t n u t r i e n t c o n c e n t r a t i o n s i n 
p o r e w a t e r s h o u l d be measured by suc h a s a m p l e r , and t h a t t h e 
c o n v e n t i o n a l method o f u s i n g a c e n t r i f u g e i s n o t s u i t a b l e . 
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SUMMARY 
As a working model of d i s p e r s i o n of sediment r e s u s p e n s i o n 

caused by dredge o p e r a t i o n , a model of the t u r b i d i t y i n c r e ­
ment a c c o r d i n g t o the d i s t a n c e s from the dredge i s u s e f u l . 
The increment of t u r b i d i t y near the sea bottom i s e s t i m a t e d 
5 ppm a t the d i s t a n c e of 100 m and 3 ppm a t 200 m from the' 
dredge. A l s o , i t i s a f a c t t h a t the increment of t u r b i d i t y 
near the water s u r f a c e never exceeds t h a t around the sea 
bottom. T h e r e f o r e , i t i s not worth f e a r i n g t h a t dredging work 
w i l l make a wide area of the sea t u r b i d . 

CONCLUSION 
Since the d i s p e r s i o n of sediment r e s u s p e n s i o n caused by 

dredge o p e r a t i o n depends upon the t u r b u l e n t f l o w of the sea 
water, i t i s q u i t e d i f f i c u l t t o a r r i v e a t a p r e d i c t i o n by 
a p p l y i n g a mathematical model. Therefore the p r a c t i c a l s o l u ­
t i o n i s o n l y t o show an e m p i r i c a l model of t u r b i d i t y d i s t r i ­
b u t i o n . Such a model cannot be expected t o be a c c u r a t e u n l e s s 
a s t a t i s t i c a l a n a l y s i s i s given by o b s e r v i n g numerous p r a c t i ­
ces of dredging. However, i t i s a l s o t r u e t h a t to c a r r y out 
o b s e r v a t i o n s of t u r b i d i t y u s i n g numerous p r a c t i c e s i s a pro­
blem. T h i s i s a dilemma accompanying p r e d i c t i o n of the d i s p e r ­
s i o n of sediment r e s u s p e n s i o n . 

There i s the i n c r e a s i n g v o i c e of e n v i r o n m e n t a l i s t s c l a i m ­
i n g t h a t the bad e f f e c t s of t u r b i d i t y of the sea water are 
harmful to the l i f e of f i s h and seaweeds. T h e r e f o r e , i t i s 
necessary, to secure the understanding of those environmenta­
l i s t s by f a s h i o n i n g an a c c u r a t e model c o n c e r n i n g the d i s p e r s i o n 
o f sediment re s u s p e n s i o n caused by dredge o p e r a t i o n , i n o r d e r 
to s a f e l y c a r r y out dredging work to m a i n t a i n the sound deve­
lopment of the economy. For t h a t purpose, to add UD as manv 
p r a c t i c a l o b s e r v a t i o n s of t u r b i d i t y as p o s s i b l e i s a must, 
overcoming a l l c o n c e i v a b l e problems to achieve t h i s end. The 
w r i t e r s i n c e r e l y hopes t h a t t h i s r e p o r t w i l l be of some help 
i n r e a l i z i n g these g o a l s . 



BIJLAGE 8. 

AN ANTI-TURBIDITY OVERFLOW SYSTEM (ATOS) USED FOR REDUCING THE 
DISPERSION OF FINE SEDIMENTS FROM A DREDGE PLUME 

by 
M. J . C r u i c k s h a n k 

M i n e r a l s Management S e r v i c e 
U.S. Department of t h e I n t e r i o r 
12203 S u n r i s e V a l l e y D r i v e M a i l Stop 646 
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A b s t r a c t 
In 1976 a t t h e Worl d D r e d g i ng C o n f e r e n c e i n San F r a n c i s c o , C a l i f o r n i a , U.S.A., 
two J a p a n e s e a u t h o r s , I c h i r o O f u j i , Manager of IHI S p e c i a l V e s s e l s D e s i g n 
D e p a r t m e n t , and Naoshi I s h i m a t s u , an e n g i n e e r i n t h e same d e p a r t m e n t , s u b m i t t e d 
a p r i z e w i n n i n g t e c h n i c a l , p a p e r e n t i t l e d , " A n t i - T u r b i d i t y O v e r f l o w System f o r 
Hopper D r e d g e r . " By t h e removal o f a i r t r a p p e d i n t h e o v e r f l o w s l u r r y from a 
h o p p e r d r e d g e , and t h e placement, o f t h e o v e r f l o w below t h e w a t e r l i n e , r e d u c t i o n s 
i n v i s i b l e s u r f a c e plume e f f e c t s were a c h i e v e d by a f a c t o r o f 40 i n s i l t y s a n d s . 
The. e f f e c t s were not so n o t i c e a b l e i n c o a r s e s a n d s . The U.S. Department o f 
t h e I n t e r i o r ( D O I ) , M i n e r a l s Management S e r v i c e (MMS), i s r e s p o n s i b l e f o r managing 
t h e p r o d u c t i o n of m i n e r a l s from t h e O u t e r C o n t i n e n t a l S h e l f (OCS). In an e f f o r t 
t o f u r t h e r q u a n t i f y t h e e f f e c t s of i n s t a l l a t i o n of an ATOS on a d r e d g e used 
f o r m i n i n g o f f s h o r e , t h e MMS and t h e U n i t e d S t a t e s / J a p a n C o o p e r a t i v e s P r o g r a m 
i n N a t u r a l R e s o u r c e s (UJNR) a r e p r e p a r i n g a t e s t t o t a k e p l a c e i n S h i m o n o s e k i -
P o r t i n N o r t h e r n Kyushu. The p u r p o s e of t h e t e s t i s t o c h a r a c t e r i z e t h e 
m a g n i t u d e and b e h a v i o r of t u r b i d i t y plumes a s s o c i a t e d w i t h a d r e d g i n g o p e r a t i o n 
w i t h and w i t h o u t ATOS. Plume c h a r a c t e r i s t i c s , i n c l u d i n g m a g n i t u d e s i n 3 dimen­
s i o n s — t r a j e c t o r y , d e n s i t y , d e n s i t y g r a d i e n t s and s u s p e n d e d s e d i m e n t s , w i l l be 
measured as a f u n c t i o n of t i m e . t i m e . The t e s t i s p l a n n e d f o r t h e s p r i n g 
o f 1984 f r o m t h e d r e d g i n g v e s s e l , K a i h o - M a r u . 

At a m e e t i n g of t h e J o i n t S c i e n t i f i c C o m m i t t e e , ATOS p r o j e c t , h e l d i n T s k u b a , 

IJ a p a n , on May 27, 1983, i t was r e s o l v e d t o c a r r y o u t t e s t s i n May 1984 u s i n g 
t h e d r e d g e , K a i h o Maru, o p e r a t i n g i n Kanman Channel a t t h e P o r t of Shemonoseki 
i n N o r t h e r n Kyushu ( F i g s . 4 & 5 ) . T u r b i d i t y from t h e a c t i o n of t h e d r a g h e a d on 

•
t h e s e a b e d w i l l be examined i n the e x p e r i m e n t as w e l l as t u r b i d i t y from the 
h o p p e r o v e r f l o w d i s c h a r g e , w i t h and w i t h o u t ATOS. Measurements of plume 
m a g n i t u d e s i n t h r e e d i m e n s i o n s , plume t r a j e c t o r y , plume, d e n s i t y , d e n s i t y 

— g r a d i e n t s and s u s p e n d e d s e d i m e n t s w i l l be t a k e n a t s e l e c t e d p o i n t s d u r i n g 
• t h e d r e d g e o p e r a t i n g c y c l e t o c h a r a c t e r i z e t h e m a g n i t u d e and b e h a v i o r of t h e 
plumes ( T a b l e 2 ) . Background measurements a t s e l e c t e d p o i n t s w i l l be t a k e n 
b e f o r e and a f t e r t h e t e s t s . 

• i t i s hoped t h a t s u f f i c i e n t d a t a w i l l be g a t h e r e d t o a l l o w a s s e s s m e n t o f t h e 
v a l u e of i n s t a l l i n g ATOS equipment on d r e d g e s u s e d f o r m i n i n g o f f s h o r e t o 

J n i t i g a t e t h e f o r m a t i o n o f e n v i r o n m e n t a l l y u n d e s i r a b l e s e d i m e n t p l u m e s . 

I 
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• ABSTRACT 

Over t h e l a s t f i v e y e a r s , s i g n i f i c a n t d e v e l o p m e n t s have o c c u r r e d i n d e w a t e r i n g , 
u s i n g b e l t p r e s s t e c h n o l o g y , c o m p u t e r f i n i t e e l e m e n t m o d e l i n g f o r s t r u c t u r a l 
d e s i g n , i m p r o v e d h i g h m o l e c u l a r w e i g h t p r e c o n d i t i o n i n g c h e m i c a l s and a d v a n c e d 
b e l t weave and s t r e n g t h c h a r a c t e r i s t i c s have a l l been key f a c t o r s . 
A 2 5 meter wide heavy d u t y b e l t p r e s s can d e w a t e r h i g h d e n s i t y s l u d g e a t a r a t e 
o f 20-30 T / h r ( d r y b a s i s ) . The u n i t i s t h e l a r g e s t f a c t o r y p r e a s s e m b l e d module, 
and t h u s t r a n s p o r t a b l e from s i t e t o s i t e , r e a d y f o r m o u n t i n g on a c o n c r e t e s l a b , 
t r u c k mounted o r c o u l d be mounted on a b a r g e t o e l i m i n a t e d r e d g e t o s h o r e 
pumping and p i p i n g p r o b l e m s . E n e r g y r e q u i r e d f o r d e w a t e r i n g w i l l be e q u a l o r 
l e s s t h a n c u r r e n t e n e r g y l e v e l s e x p e d i e n t when pumping f r o m d r e d g e t o s h o r e . We 
a n t i c i p a t e t h a t an 83% volume r e d u c t i o n would o c c u r when c o n v e r t i n g a 15% s o l i d s 
d r e d g e d s l u r r y t o a 70% s o l i d s c a k e . 
Near t e r m , b e l t p r e s s d e w a t e r i n g may e s p e c i a l l y f i t i n t o d r e d g i n g o p e r a t i o n s 
where c o n f i n e m e n t i s n e c e s s a r y o r where c h e m i c a l c o n t a m i n a t i o n i s p r e s e n t i n t h e 
d r e d g i n g s and t o t a l s o l i d s c a p t u r e i s n e c e s s a r y . F i n a l cake may be p l a c e d 
d i r e c t l y i n t o berm o r d i k e c o n s t r u c t i o n , o r where c h e m i c a l c o n t a m i n a n t s b u i l d up 
s i g n i f i c a n t l y , c h e m i c a l f i x a t i o n i s f e a s i b l e . 

CONCLUSIONS 
1 C u r r e n t p r a c t i c e s i n b e l t p r e s s c o a l d e w a t e r i n g s u g g e s t t h a t s i m i l a r 

s u c c e s s can be a c h i e v e d on a p o r t i o n o f d r e d g i n g s e x t r a c t e d from U.S. r i v e r s and 
h a r b o r s . C o m b i n a t i o n s o f advanced t e c h n o l o g y i n computer s t r u c t u r a l mode i n g , 
h i g h m o l e c u l a r w e i g h t polymers and improved f i l t e r b e l t l i f e a r e now a v a i l a b l e 
f o r the f i l t e r p r e s s p r o c e s s . 

2. Near term a p p l i c a t i o n may e x i s t f o r dredged s l u r r i e s c o n t a m i n a t e d w i t h 
c h e m i c a l s because: 

a Volume r e d u c t i o n by up t o 83% would p e r m i t more p o s i t i v e c o n t r o l 
and c o n f i n e m e n t o f the dewatered cake i n d e s i g n a t e d l a n d f i l l a r e a s . 

b. Containment o f the c h e m i c a l s w i t h i n the s o l i d s and d i r e c t d i s c h a r g e 
o f t he f i l t r a t e i s p o s s i b l e . 

c R e d u c t i o n o f a p o r t i o n o f the 55 m i l l i o n c u b i c y a r d s to 9.5 m i l l i o n 
y a r d s may a c c e l e r a t e t h e r a t e o f d r e d g i n g a t r e d u c t e d c o s t . 



3. The 2.5 meter modular b e l t p r e s s can be a p p l i e d to a number o f s i t e 
s p e c i f i c d r e d g i n g s c e n e r i o s : 

a. Adapted f o r o f f - s h o r e barge mounted system, f o r d u s t p a n , a c u t t e r 
head o r deeper pneumatic d r e d g i n g . 

b. . On-shore, s e m i - f i x e d where an immediate d i k e o r berm f o r m a t i o n i s 
r e q u i r e d . 

c. T r u c k mounted, w i t h week to week movement, p a r a l l e l i n g r i v e r 
d r e d g i n g i s p o s s i b l e . 

d. C o n f i n e d , s h a l l o w mudcat t y p e d r e d g i n g and d e w a t e r i n g i s p o s s i b l e . 
4. S p e c i f i c bench t e s t t e c h n o l o g y has been d e v e l o p e d t o d e f i n e the p r o p e r 

s i t e s p e c i f i c a p p l i c a t i o n s . 

5. Volume r e d u c t i o n a c h i e v e d by d e w a t e r i n g can then add c e r t a i n o p t i o n s t o 
the o v e r a l l d r e d g i n g management program: 

a. Chemical f i x a t i o n where n e c e s s a r y . 
b. P r o l o n g the f i l l l i f e o f e x i s t i n g a d j a c e n t impondent a r e a s . 
c. P r o v i d e more immediate s e a s o n a l c r o p p i n g o r r e v e g e t a t i o n . 
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The c e n t r i f u g e has b e e n t h e p r i m a r y d e w a t e r i n g e q u i p m e n t u s e d f o r 
p i p e l i n e c o a l s l u r r i e s . E x p e r i e n c e w i t h t h e B l a c k Mesa p i p e l i n e a t t h e 
Nbhave Power S t a t i o n has d e m o n s t r a t e d t h e o v e r a l l e c o n o m i c s . W h i l e t h e 
c e n t r i f u g e has p r o d u c e d a d r y s a t i s f a c t o r y c a k e p r o d u c t , 1% t o 10* o f 
t h e p i p e l i n e f e e d i s l o s t i n t h e u n d e r f l o w . T h i s f r a c t i o n w h i c h i s 
l e s s t h a n 325 mesh i n s i z e , r e p r e s e n t s a p o t e n t i a l l o s s u n l e s s s t e p s 
a r e t a k e n t o r e c o v e r i t . U n d e r s t a n d a b l y i t a l s o r e p r e s e n t s t h e most 
d i f f i c u l t t o d e w a t e r i n terms o f d o l l a r s p e r d r y t o n . T h i s p a p e r d e a l s 
w i t h e v a l u a t i n g v a r i o u s o p t i o n s b a s e d p r i m a r i l y on u s i n g a c o n t i n u o u s 
b e l t f i l t e r p r e s s . The n a t u r e o f t h e c o a l f i n e s r e q u i r e a m e t h o d o l o g y 
w h i c h p e r m i t s n o t o n l y e v a l u a t i n g v a r i o u s o p t i o n s b u t a l s o p r e d i c t i n g 
t h e f u l l s c a l e e c o n o m i c s . 



SUMMARY 

B a s e d on s t u d i e s c o n d u c t e d on b o t h B l a c k Mesa a nd E T S I p i p e l i n e 
c o a l s l u r r i e s , t h e c o n t i n u o u s b e l t f i l t e r p r e s s w o u l d be a f e a s i b l e 
d e w a t e r i n g d e v i c e f o r t h e c e n t r i f u g e u n d e r f l o w . I n b o t h i n s t a n c e s a 
l e s s t h a n 20% s o l i d s f e e d was d e w a t e r e d t o a p p i - o x i m a t e l y 55% s o l i d s 
c o n c e n t r a t i o n . T h e r e were i n d i c a t i o n s t h a t w i t h a d d e d h y d r a u l i c c a p a c i t y , 
the b e l t p r e s s w o u l d a l s o r e d u c e t h e d e p e n d e n c y on t h e c l a r i f i e r t h i c k e n e r s 
e f f i c i e n c y a t t h e Mohave Power S t a t i o n . 

The results on both pipeline s l u r r i e s , Black Mesa and ETSI, 
also confirmed the v a l i d i t y of Rexnord's original concept of adding 
a quantity of pipeline slurry to the centrifuge reject to improve 
overall dewatering. 
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INTRODUCTION 

The main purpose of the microscreen process i s to separate solids 

from liquids i n the water and wastewater treatment f i e l d . Tne microscreening 

cycle, which consists of a medium such as stainless steel or polyester 

r u n t e d on a rotating drum i s an operation analogous to the declining rate 

f i l t e r ; as the screen passes from submergence to emergence during the 

screening cycle, the headless characteristics of the developing cake increase 

and cause a decrease i n the hydraulic throughput rate (1). Solids separation 

i s accomplished by a series of interactions between three phases: 

• Solids separation (screening and cake) 

• Transfer of screened solids to removal zone 

• Removal, generally by backwashing 

Luring the f i n a l phase, or backwash cycle, the accumulated solids 

axe removed from the medium by either a i r or hydraulic mechanisms. Generally, 

microscreen effluent water i s used for hydraulic clearing. The hydraulic 

loading (gpm/ft2) i s the sum of the quantity of water produced during the 

f i l t r a t i o n cycle and the quantity of water consumed (actual screen penetration) 

during the backwash cycle divided by the net effective submerged area (sq.ft.). 

There are several independent and dependent variables that control 

the microscreen process. Tne variables are l i s t e d i n Table 1 (After Cravens 

and Kormanik, 1978) (2). 



C0NC1USI0N5 

With the advent of the 1, 6, 10, 17, and 21 micron polyester medias, 

microscreenin-g, "State-of-the-Art" has rapidly been developing for the past 

two to five years. 

The use of one micron media i n the area of lagoon upgrading (algae 

removal) i s unsurpassed by previous upgrading methods. A few of the microscree 

advantages over dissolved a i r f l o t a t i o n and pressure f i l t r a t i o n are: 

a. Lower manpower requirements 
b. Low power cost 
c. Low operation and maintenance costs 
d. No chemicals required to sustain a good quality e f f l u e n t 
e. Lower backwash return rates 
f. Self cleaning backwash nozzles 
g. Grid replacement i s simple and cheap 
h. More f l e x i b i l i t y in i t s operation mode 
i . The microscreens effluent suspended solids levels achieved 

are w e l l within the EPA's prescribed standards. In most 
cases the microscreen removes enough suspended solids to 
lower the BOD levels well below the 30 mg/l standard. 

Microscreen performance on secondary effluents using 6 and 21 
micron polyester can produce effluent quality levels i n the 10-50 mg/l range 
over a wide loading range of 30-500 mg/l suspended solids. When periodic 
plant upsets due to: 

a. sludge bulking 
b. improper wasting 
c. shock loadings 
d. high SVT 
e. hydraulic surges 

the microscreen can accommodate any of these upsets by adjusting these operating 
parameters: 

a. drum speed 
b. headloss 
c. hydraulic loading 
d. media selection 
e. backwash pressure 
f. mat or pre-coat formation. 
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Abstract 

I n t h e t r e a t m e n t o f d r e d g e d m a t e r i a l s u n d r y i n g i s t h e most p o p u l a r . 
T h i s - method n e c e s s i t a t e s a l o n g d e s i c c a t i o n p e r i o d s uch as a b o u t 10 
months, and a l a r g e s p a c e . D i f f i c u l t c o n d i t i o n s l i k e t h e s e h i n d e r 
the- advancement o f w a t e r p o l l u t i o n p r o b l e m s , e s p e c i a l l y o f l<£ke 

t 
r e s t o r a t i o n . F o r t h e i m p l e m e n t a t i o n o f p o l l u t i o n c o n t r o l p r o j e c t s 
i t becomes, n e c e s s a r y to d e w a t e r d r e d g e d m a t e r i a l as q u i c k l y as p o s ­
s i b l e , and. t o overcome, the u n f a v o u r a b l e c o n d i t i o n s m e n t i o n e d above. 

D r i v e n by such a n e c e s s i t y , a q u i c k d e w a t e r i n g t e s t was c o n d u c t e d 
i n L a k e Suwa. T h i s p a p e r r e p o r t s t h e t e s t r e s u l t s . 

Conclusion 

As m e n t i o n e d b e f o r e , we have o b t a i n e d u n e x p e c t e d l y good r e s u l t s 
i n o u r t e s t s . The c o n c e p t t h a t - w a t e r i n d r e d g e d m a t e r i a l s h o u l d 
be-drawn ou t to t h e d i r e c t i o n o f g r a v i t y , i s v e r i f i e d by t h e test-. 

In o u r c o u n t r y , t h e r e a r e many c a s e s i n w hich d r e d g e d m a t e r i a l 
must be l a y e d i n ponds t e m p o r a r i l y and a f t e r d e w a t e r i n g t r a n s ­
p o r t e d t o f i n a l d i s p o s a l s i t e s . F o r such c a s e s , t h e b o t t o m d r a i n a g e 
method i s v e r y e f f e c t i v e , b ecause l a r g e q u a n t i t i e s o f d r e d g e d 
m a t e r i a l can be t r e a t e d even i n s m a l l ponds. 

A l t h o u g h the b a s i c p o i n t s r e g a r d i n g t o t h i s method was c l e a r e d , 
t h e r e remain s e v e r a l p o i n t s w h i c h s h o u l d be im p r o v e d f o r p r a c t i c a l 
a p p l i c a t i o n . 
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Abstract 
In Lake Suwa a t e s t o f q u i c k d e w a t e r i n g o f . d r e d g e d m a t e r i a l ' 
p e r f o r m e d i n s i t u . An o u t l i n e o f t h i s t e s t . i s r e p o r t e d i n 
t h i s m e e t i n g by Nakamura. T h i s i s bas e d on t h e new i d e a t h a t 

' d r e d g e d m a t e r i a l i s d e w a t e r e d f r o m t h e pond b o t t o m by g r a v i t y . 
The t e s t n o t o n l y b r o u g h t good r e s u l t s , b u t a l s o gave us many 
i n t e r e s t i n g s u g g e s t i o n s f r o m t h e p o i n t o f s o i l m e c h a n i c s . 

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

7. Conclusion 
In t h e management o f d r e d g e d m a t e r i a l , t h e most i m p o r t a n t m a t t e r 
i s t o dewater i t as q u i c k l y as p o - s i b l e . G i v e n s u c h a n e c e s s i t y , 
o u t t e s t on bottom d e w a t e r i n g was conducted.' A l t h o u g h d r a i n a g e 
b e h a v i o r by g r a v i t y was i n v e s t i g a t e d from t h e e a r l i e s t d a y s , such 
p r a c t i c a l a p p l i c a t i o n s as i n o u r t e s t seem r a r e . 

I t was f o u n d t h a t t h e d e w a t e r i n g o f dr e d g e d m a t e r i a l from t h e 
bottom i s v e r y e f f e c t i v e i n s h o r t e n i n g d e s i c c a t i o n t i m e and f o r 
l u r i n g t h e d e s i c c a t e d w a t e r c o n t e n t . B e s i d e s t h e s e e f f e c t s , we 
have l e a r n e d much about t h e d r a i n a g e b e h a v i o r i n d r e d g e d m a t e r i a l 
as viewed f r o m s o i l m e c h a n i c s . 
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Abstract 

"~ In t h e t r e a t m e n t ' o f d r e d g e d m a t e r i a l , ^ w e must d e t e r m i n e t h e n e c e s ­
s a r y f a c t o r s f o r pond d e s i g n o r s p i l l w a t e r t r e a t m e n t d e s i g n . 
To l e a r n them some l a b o r a t o r y t e s t s a r e p e r f o r m e d . . I f t h e t e s t 
r e s u l t s a r e e v a l u a t e d c o r r e c t l y , t h e r e i s no p r o b l e m . However i t 
seems t h a t i t i s n o t always e a s y t o e v a l u a t e them t h e o r e t i c a l l y . 

F o r example t h e mean s e t t l i n g v e l o c i t y o f s o l i d p a r t i c l e s i s 
u s u a l l y o b t a i n e d as t h e a n g l e o f t h e t a n g e n t l i n e t o t h e d e s c e n d ­
i n g c u r v e o f t h e c l a r i f i e d l i q u i d b o u n d a r y . S t r i c t l y s p e a k i n g , 
t h i s i s n o t c o r r e c t . T h i s p a p e r d e a l s w i t h s u c h p r o b l e m s . 

Conclusion 
As m e n t i o n e d b e f o r e , t h e s e t t l i n g t ube t e s t i s the most p o p u l a r 
method f o r t h e p l a n n i n g o f s e t t l i n g ponds and s p i l l w a t e r t r e a t 
ment. However i t seems t h a t t h e r e i s l i t t l e d oubt a b o u t t h e _ 
c o r r e c t e v a l u a t i o n o f t e s t r e s u l t s . We a r e c o n v i n c e d t h a t o u r 
t h e o r e t i c a l a n a l y s i s o f t h i s p r o b l e m would be u s e f u l . 
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ABSTRACT 

Of the 8 t o 10 m i l l i o n c u b i c yards of dredged m a t e r i a l 
generated each year from the New York Harbor Area 
2% t o 5% has been determined to be unacc e p t a b l e f o r 
u n r e s t r i c t e d ocean d i s p o s a l . Three d i s p o s a l o p t i o n s 
are being s t u d i e d t o accommodate t h i s u n a c c e p t a b l e 
m a t e r i a l : use of dredged m a t e r i a l as s a n i t a r y l a n d f i l l 
c o v e r , upland d i s p o s a l and containment areas and 
i s l a n d s . In a dewatered s t a t e , dredged m a t e r i a l 
c o u l d be used as a. s u b s t i t u t e f o r t r a d i t i o n a l cover 
m a t e r i a l . a t s a n i t a r y l a n d f i l l s . Chemical and 
e n g i n e e r i n g t e s t s were performed on r e p r e s e n t a t i v e 
dredged m a t e r i a l from- New York Harbor and i t was 
determined t h a t a l l m a t e r i a l i s e n v i r o n m e n t a l l y 
a c c e p t a b l e and may be e c o n o m i c a l l y f e a s i b l e f o r t h i s 
use. P o t e n t i a l upland d i s p o s a l , areas ( b a r r e n areas) 
were e v a l u a t e d u s i n g e n v i r o n m e n t a l a t socio-economic 
c r i t e r i a t o e l i m i n a t e u n a c c e p t a b l e s i t e s . A 
containment area and i s l a n d s i t i n g c r i t e r i a was 
developed to e l i m i n a t e h i g h l y b i o l o g i c a l l y p r o d u c t i v e 
areas i n New York Harbor from c o n s i d e r a t i o n . F u r t h e r 
e f f o r t s f o r a l l t h r e e d i s p o s a l o p t i o n s are being 
d i r e c t e d at s i t e a v a i l a b i l i t y , s o c i a l a c c e p t a b i l i t y 
and d e t a i l e d e n v i r o n m e n t a l and economic s t u d i e s . 
A l l t h r e e o p t i o n s appear t o be t e c h n i c a l l y f e a s i b l e . 
S a n i t a r y l a n d f i l l cover may prove t o be a use of 
dredged m a t e r i a l as a r e s o u r c e . However, the most 
p r o b l e m a t i c a s p e c t s of these d i s p o s a l o p t i o n s i n v o l v e s 
t h e i r s o c i a l a c c e p t a b i l i t y r a t h e r than t e c h n i c a l 
a s p e c t s . 



CONCLUSIONS 

•he dredged m a t e r i a l d i s p o s a l o p t i o n s d i s c u s s e d i n t h i s r e p o r t appear to 
m t e c h n i c a l l y f e a s i b l e . These three o p t i o n s are p o t e n t i a l l y a p p l i c a b l e 
;o 27. to 5% of the 8 - 1 0 m i l l i o n c u b i c yards a n n u a l l y dredged from the P o r t 
if New York and New J e r s e y . 

rhe f e a s i b i l i t y s t u d i e s f o r the s a n i t a r y l a n d f i l l cover o p t i o n have r e s u l t e d 
.n the development of s i t i n g c r i t e r i a and r e g u l a t i o n s c o n c e r n i n g use of t h i s 
i p t i o n . Dredged m a t e r i a l may p r o v i d e a v a l u a b l e source of cover f o r l a n d f i l l s 
.n the New York/New J e r s e y P o r t area p r o v i d e d t h a t i t proves to be e c o n o m i c a l l y 
i e a s i b l e . Upland d i s p o s a l s i t i n g has l o c a t e d 13 p o t e n t i a l upland d i s p o s a l 
l i t e s . Some of these c o u l d be used as dewatering s i t e s f o r use of dredged 
l a t e r i a l as s a n i t a r y l a n d f i l l cover. Containment areas and i s l a n d s c o u l d 
>e s i t e d i n fou r areas o f the por t r e g i o n . Containment areas and i s l a n d s 
:ould be used as dewatering and r e h a n d l i n g s i t e s f o r use of dredged m a t e r i a l 
is s a n i t a r y l a n d f i l l cover or developed a f t e r b e i n g f i l l e d as par k l a n d s or 
. n d u s t r i a l a reas. The l a r g e containment i s l a n d concept has been e l i m i n a t e d 
>y the New York D i s t r i c t due to s e v e r a l f a c t o r s , e s p e c i a l l y the d i f f i c u l t y 
)f l o c a t i n g an, e n v i r o n m e n t a l l y a c c e p t a b l e area and the c o s t (2 to 3.5 times 
:he c o s t of ocean d i s p o s a l ) . 

I l l t h r e e d i s p o s a l o p t i o n s appear to be t e c h n i c a l l y f e a s i b l e . However, the 
l a j o r o b s t a c l e i n implementing any of these o p t i o n s appears to be p u b l i c 
icceptance r a t h e r than t e c h n i c a l i s s u e s . 
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ABSTRACT 

D r e d g i n g and t u n n e l p r o j e c t s have a c h i e v e d c o n s i d e r a b l e n o t o r i e t y w i t h i n 
t h e g e o t e c h n i c a l community. In r e v i e w i n g t h e h i s t o r y o f many o f t h e s e 
p r o j e c t s , i t becomes a p p a r e n t t h a t t h e r e p u t a t i o n a r i s e s n o t from a f a i l u r e 
t o a d o p t s o - c a l l e d " s t a t e - o f - t h e - a r t " t e c h n o l o g y , b u t r a t h e r a f a i l u r e t o 
o r g a n i z e i n v e s t i g a t i o n s t o a d d r e s s a n t i c i p a t e d p r o b l e m s and t o u n d e r s t a n d 
t h e s i g n i f i c a n c e o f t h e d a t a a c q u i r e d . Even when t h e s e two e l e m e n t s a r e 
p r e s e n t , p r o j e c t s f l o u n d e r when t h o s e c h a r g e d w i t h e x e c u t i n g t h e work do 
not have a c l e a r g r a s p o f t h e e n g i n e e r i n g p r o p e r t i e s o f t h e m a t e r i a l s t h e y 
a r e l i k e l y t o e n c o u n t e r . As d r e d g i n g t e c h n i q u e s a r e more f r e q u e n t l y b e i n g 
u s e d t o c o r r e c t e n v i r o n m e n t a l p r o b l e m s , t h e t e c h n i q u e s o f i n v e s t i g a t i o n and 
d a t a management w i l l assume g r e a t e r i m p o r t a n c e . The p r o b l e m s o f e s t a ­
b l i s h i n g t h e t y p e s o f d a t a t o be a c q u i r e d , t h e e x t e n t o f t h e d a t a , and how 
i t i s t o be used a r e s t i l l w i t h u s . F a i l u r e t o a d d r e s s t h e s e p r o b l e m s 
r i g o r o u s l y r e s u l t s i n e x c e s s i v e c o s t s , u n s a t i s f a c t o r y p r o j e c t r e s u l t s , and 
i n some c a s e s , abandonment o f p r o j e c t s a l t o g e t h e r . T h i s p a p e r r e l i e s 
upon some o l d and s i m p l e c o n c e p t s o f e x p e r i m e n t a l s t a t i s t i c s t o a s s i s t i n 
q u a n t i f y i n g t h e r e l i a b i l i t y o f s u b s u r f a c e d a t a . Only r a r e l y i s t h i s 
t e c h n i q u e used i n p r a c t i c e and y e t i t i s a p o w e r f u l t o o l when i t i s 
combined w i t h e x p e r i e n c e . 

CanonieEngineers 



P r e s e n t a t i o n or K e s u i t s 

G e o t e c h n i c a l i n v e s t i g a t i o n s a r e c o n d u c t e d by g e o t e c h n i c a l e n g i n e e r s f o r t h e 
use o f o t h e r s . In t h a t r e s p e c t , t h e y must be c o m p r e h e n s i b l e t o o t h e r t h a n 

g e o t e c h n i c a l e n g i n e e r s . In t h e f i e l d o f d r e d g i n g , g e o t e c h n i c a l d a t a i s 
p e r h a p s t h e key element e n t e r i n g i n t o t h e e s t i m a t e o f p r o j e c t c o s t , t h e 
l a t t e r o f u n i v e r s a l i n t e r e s t . I t i s e x c e e d i n g l y r a r e t h a t a g e o t e c h n i c a l 
e n g i n e e r w i l l f i n d -himsel f p r e p a r i n g c o s t e s t i m a t e s f o r a d r e d g i n g p r o j e c t , 
a l t h o u g h he may be c o n s u l t e d w i t h r e s p e c t t o c e r t a i n a s p e c t s o f t h a t 
d a t a . 

The l a s t e l e m e n t o f F i g u r e 1 c o n t a i n s t h e normal mechanisms f o r t r a n s f e r r i n g 
d a t a from t h e i n v e s t i g a t o r t o t h e u s e r . The l a s t e lement i n t h i s F i g u r e 
r e q u i r e s a b r i e f comment. 

The U.S. Army Co r p s o f E n g i n e e r s has a u t h o r e d many p u b l i c a t i o n s i n t e n d e d t o 
p r o v i d e g u i d a n c e i n t h e a c q u i s i t i o n and d i s s e m i n a t i o n o f g e o t e c h n i c a l 
d a t a . They a r e e x c e l l e n t g u i d e s t o i n v e s t i g a t i o n and p r e s e n t a t i o n o f d a t a 
and. t h e y s h o u l d be f a m i l i a r t o any g e o t e c h n i c a l e n g i n e e r who a c c e p t s t h e 
r e s p o n s i b i l i t y o f a d r e d g i n g p r o j e c t . One s t a t e m e n t m e r i t s a d i r e c t q u o t e . 

" P a r t i c u l a r a t t e n t i o n w i l l be g i v e n i n c l e a r l y p r e s e n t i n g t h o s e 
c h a r a c t e r i s t i c s o f r o c k s t h a t w i l l c onvey t o t h e c o n t r a c t o r a c c u r a t e 
i n f o r m a t i o n on e x c a v a t i o n problems whereby he can d e t e r m i n e what 
e x c a v a t i o n methods and p r o c e d u r e s w i l l be i n v o l v e d . C o m p l i c a t e d 
d e s c r i p t i o n s o f s c i e n t i f i c i n t e r e s t , but not p e r t i n e n t t o t h e e x c a v a ­
t i o n p r o b l e m , w i l l be e l i m i n a t e d . " ( 3 ) 

I f t h e term " m a t e r i a l s " i s s u b s t i t u t e d f o r " r o c k " , t h e p a r a g r a p h i s sage 
a d v i c e o f u n i v e r s a l a p p l i c a t i o n i n d r e d g i n g . 

The t a s k o f t h e g e o t e c h n i c a l e n g i n e e r r e m a i n s t h a t o f d e s c r i b i n g t h e 
e n g i n e e r i n g p r o p e r t i e s and v a r i a b i l i t y o f t h e m a t e r i a l s l i k e l y t o be 
e n c o u n t e r e d . The t e c h n i q u e s a re w e l l known. I t remains o n l y t o make 
c e r t a i n t h a t t h e s e t e c h n i q u e s a re used and t h a t t h e r e s u l t s a r e p r e s e n t e d 
i n a manner t h a t i s i n f o r m a t i v e t o t h o s e c h a r g e d w i t h e x e c u t i o n o f t h e 
p r o j e c t . 
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SUMMARY 

Parties i n v o l v e d i n commercial containment area a q u a c u l t u r e c o u l d 
r e a l i z e s i g n i f i c a n t b e n e f i t s from m u l t i p l e use of dredged m a t e r i a l c o n t a i n ­
ment areas (DMCA). Freshwater and c o a s t a l DMCA o f f e r the b e n e f i t s of d e s i r ­
a b l e l o c a t i o n ( o f t e n near l a r g e markets and on major t r a n s p o r t a t i o n r o u t e s ) , 
a c c ess to good water s o u r c e s , and reduced c o n s t r u c t i o n and maintenance c o s t s 
to a q u a c u l t u r i s t s / e n t r e p r e n e u r s . L o c a l i n t e r e s t s c o u l d g a i n from the d e v e l o p ­
ment of DMCA a q u a c u l t u r e through i n c r e a s e d employment o p p o r t u n i t i e s and 
enhanced t a x revenues. 

A f i n a n c i a l l y p r o f i t a b l e m u l t i p l e use of containment areas would b e n e f i t 
owners of d i s p o s a l acreage and, through i n c r e a s e d s i t e a v a i l a b i l i t y , would 
b e n e f i t the Corps of Engineers. The p r o p e r t y owners would r e c e i v e compensation 
f o r the use of t h e i r l a n d i n i t i a l l y as a d i s p o s a l a r e a as w e l l as through 
subsequent o p e r a t i o n s by a q u a c u l t u r e i n t e r e s t s . T h i s would serve as a f i n a n ­
c i a l i n c e n t i v e to o t h e r p r o p e r t y owners to make acreage more r e a d i l y a v a i l a b l e 
f o r d i s p o s a l . In a d d i t i o n to the improved r e a l e s t a t e a v a i l a b i l i t y , the Corps 
of Engineers would b e n e f i t from the p o s i t i v e p u b l i c i t y generated by i t s e f f o r t s 
to cooperate w i t h l o c a l i n t e r e s t s and from promoting the p r o d u c t i v e use of 
what had h e r e t o f o r e been p o p u l a r l y p e r c e i v e d as b i o l o g i c a l l y and e c o n o m i c a l l y 
u n p r o d u c t i v e acreage. 



CONCLUSIONS 

The c o n c l u s i o n s of the p l e n a r y s e s s i o n and group d i s c u s s i o n s were t h a t 
a q u a c u l t u r e i n a c t i v e DMCA appears to be a f e a s i b l e , c o s t - e f f e c t i v e , and 
com p a t i b l e m u l t i p l e use of DMCA. With r a r e e x c e p t i o n s , c u r r e n t l y a v a i l a b l e 
t e c h n o l o g y can pro b a b l y be d i r e c t l y a p p l i e d to DMCA a q u a c u l t u r e , making the 
concept p r a c t i c a l w i t h l i t t l e a d d i t i o n a l r e s e a r c h and development investment 
r e q u i r e d . 

A q u a c u l t u r e as a secondary use of DMCA has p o t e n t i a l to be both p r o f i t ­
a b l e and d e s i r a b l e . Demonstration p r o j e c t s under v a r y i n g f i e l d c o n d i t i o n s 
and r e s e a r c h d i r e c t e d a t the p o t e n t i a l problem areas are recommended. F i e l d 
d emonstrations would i d e a l l y be conducted as j o i n t v e n tures between i n d u s t r y 
and the government agencies t h a t would be i n v o l v e d . The tho r o u g h l y documented 
r e s u l t s of f i e l d t r i a l s would p r o v i d e the sp r i n g b o a r d to g r e a t e r acceptance 
of the concept by i n d u s t r y , dredged m a t e r i a l managers, and the owners of 
p o t e n t i a l DMCA acreage. The p o t e n t i a l f o r c o s t s a v i n g s appears to e x i s t both 
i n those cases where the l o c a l sponsor f u r n i s h e s the d i s p o s a l areas and i n 
those i n s t a n c e s where the F e d e r a l government i s r e s p o n s i b l e f o r f u r n i s h i n g 
and o p e r a t i n g d i s p o s a l areas. In the s i g n i f i c a n t i n s t a n c e s where the F e d e r a l 
government i s the dredging p r o j e c t ' s sponsor, and ho l d s t i t l e to DMCA acreage 
used by the p r o j e c t , the government c o u l d l e a s e the acreage to a q u a c u l t u r i s t s 
under c o n d i t i o n s t h a t would ensure m u l t i p l e b e n e f i c i a l use of the r e a l e s t a t e . 
Lease fees c o u l d be (a) r e t u r n e d to the Ge n e r a l Treasury, (b) r e t u r n e d to the* 
CE t o reduce p r o j e c t c o s t s , (c) managed to a s s i s t l o c a l o r r e g i o n a l economic 
development through c o n t r i b u t i o n s to s o c i a l a s s i s t a n c e or C i v i l Works con­
s t r u c t i o n programs, (d) a p p l i e d toward r e g i o n a l o r n a t i o n a l e n v i r o n m e n t a l 
enhancement o r m i t i g a t i o n , or (e) any combination of the above. Those problem 
areas and r e s e a r c h needs i d e n t i f i e d d u r i n g the workshop are co n s i d e r e d t r a c t ­
a b l e and would not h i n d e r the a p p l i c a t i o n of t h i s concept. The t e c h n i c a l 
i n f o r m a t i o n shared at the workshop and the support generated f o r t h i s concept 
by the r e p r e s e n t e d agencies and i n t e r e s t s p r o v i d e a s o l i d f o u n d a t i o n f o r the 
f u r t h e r development of DMCA a q u a c u l t u r e . 
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The St. Lawrence Seaway precise navigation problem i s r e l a t i v e l y unique 
and technically demanding. 

No single electronic positioning system currently available can provide 
the necessary combination of accuracy and r e l i a b i l i t y required to allow 
all-weather vessel movements throughout the Montreal-Lake Ontario portion of 
the system in the absence of conventional navigation aids. 

The current accuracy requirement i s estimated by the Seaway e n t i t i e s at 
±7 meters (or just under ±25 feet), absolute. 

The accuracy and r e l i a b i l i t y requirements for a replacement system must 
be expressed in absolute, rather than probabalistic terms, since no vessel 
master can be asked to subject his vessel to a 5 percent or even a 1 percent 
probability of grounding or c o l l i s i o n . 

To meet stringent Seaway r e l i a b i l i t y requirements, a combination of 
additional conventional aids (more ranges and fixed lights) and two or more 
additional systems w i l l most l i k e l y be needed. 

Radar w i l l l i k e l y be one of the component systems, and an integrated 
display i s highly desirable, i f not required for user acceptance. 
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Based on preliminary results of ongoing g r i d monitoring and f i e l d testing 
a c t i v i t i e s i t is clear that, even with some form of d i f f e r e n t i a l corrections, 
the present Northeast LQRAN-C chain cannot provide the accuracy necessary for 
safe navigation in the Montreal-Lake Ontario section of the St. Lawrence 
River. However, i n s t a l l a t i o n and operation of a LCRAN-C transmitter north of 
the River could s i g n i f i c a n t l y improve g r i d geometry to the point that LCRAN-C 
might provide the necessary accuracy. 

We have been unable to identify any other currently available, 
off-the-shelf system capable of solving the problem, although a number of 
available systems could provide useful supplemental information to the St. 
Lawrence Seaway navigator. 

Systems which are being examined for their potential contribution include 
PRANS (Precise Radar Navigation System), Racons (Radar Beacons), MLS 
(Microwave Landing Systems), Sonar positioning systems, fo l low-the-wire 
systems, various electronic positioning systems such as LCRAN-C and Raydist-T, 
several microwave systems, laser systems and night v i s i o n enhancement devices. 

The Navstar Global Positioning System (G.P.S.) currently under deployment 
by the the U.S. Department of Defense, i s another candidate system under 
consideration. U t i l i z i n g d i f f e r e n t i a l techniques, seme sources claim to be 
able to achieve accuracies on the order of _Q_.2_ meter with G.PjS.. Accuracies 
at this level would make G.P.S. a prime candidate for both precise navigation 
and maintenance uses. 




