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A 8% remote borrow sites commonly require several vessels for operation, expensive booster
pumps to transport the dredged material to a site, and additional vessels carrying pipe for
forming a conduit from the remote site to a deposit site. The equipment and logistics of these

30  operations undesirably limit the process to being utilized only when absolutely necessary.

Prior art methods deliver soil to the land reclamation site by transporting soil over land and
dumping it into the sea. Another known method involves dredging under water soil in the
vicinity of the reclamation site and delivering it to the reclamation site with the aid of the

35  dredging barge.
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In the method of the invention, the transport vessel has a size considerably larger than the

25 typical size of a dredging vessel or barge, and is adapted to receive a large quantity of soil.
Preferred sizes of the transport vessel are at least 50000 DWT (DWT means dead weight tons),
more preferred at least 100000 DWT, even more preferred at least 150000 DWT, and most
preferred at least 200000 DWT or larger. Very suitable transport vessels comprise modified
Capesize and Panamax vessels, which are traditionally used to carry cargo from one main port

30 to another. Another method is to use purpose modified VLCC's (very large crude carriers). Such
transport vessels are modified to receive a large quantity of soil slurry, which slurry, as can be
appreciated, has a high specific weight due to the amount of water in it, and further offers
stability problems. The adaptation preferably involves providing the transport vessel with side
tanks. Side tanks provide the transport vessel with the necessary buoyancy or floating power.

35  The width of the cavity between the opposing side walls of the side tanks may be as large as the

width of the holds, thereby sacrificing storage volume at the expense of buoyancy. Surprisingly
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The method according te the invention is particularly suitable for delivering soil to land
25  reclamation sites at a long-distance from the borrow areas. Preferred long distances are above
500 kilometers single sailing distance, more preferably above 1000 kilometers single sailing

distance, and most preferably above 1500 kilometers single sailing distance,

In a further aspect of the invention, the method comprises dredging the soil at the at least one
30  borrow area and transporting it to the transport vessel with the aid of a fitting to the purpose
dredging device. Preferred dredging devices include a cutter section dredger and/or a trailing

suction hopper dredger.

In a further embodiment of the method according to the invention, the dredged soil, prior to
35  loading it into the transport vessel, is dried to a water content within allowable transportable
moisture limits for dry bulk vessels (also referred to as the dry embodiment). Allowable

transportable moisture limits comprise water contents of less than 20% of the total weight of the



25recl amation sites at a | ong-distance fromthe borrow areas.
Preferred | ong di stances are above 500 kil onmeters single sailing

di stance, WRyRidgfisrably above 1000 kil oneters single saiti0@ss8348
di stance, and nost preferably above 1500 kil oneters siﬁgﬁ; sggffng

distance. In a further aspect of the invention, the nmethod conprises
dr edgi ng t helriged soibrang maregrefqrabhless dfisa 157 0f Y fofad weight o thg Argdged soil. The
t ransport i NGvakdr cdnfentsREtht hRESDQErIIQEDEdimWt 4F thehietial decdfding tf iht tova@iok O

t he purpose dredgi evice, Preferred dredqing devices_include a
Cuttor oot PEPARBIGETlHES by ooty Frast Sl B0 B ps Bt gten
further enbaltdisng befire lohdingrieitvabk agotidtsnag. t o the i nvention, the
dr edged goil, prior to 35loading it into the transport vessel, is
dried to"a water content within all owable transportabl e noisture
limts for dnstillbubtkeregesel the (rabgion,tief regticddedoniingso thia énvelntign emdyoidésment ) .
Al'l owabl e tr ' L J7 I
Cese than o %%ﬁ%tﬁ%&%l?y{o%ﬁ%&ﬁ%ﬁ{tlv%)sgél:titggg\g}%ﬁétﬁ)ﬁ A& ar® Y, Sy 8F 2
2010/ 000813 PET EPYEA0EIBAS of ex¢reathefoand siovating spiuiadithe holdepithatiangportes s
than 15% of tRAQ 11 i8hartRiaBD bre@ired M- ARRinR A dr me TREoWAL €7 content s
of the present preferred enbodi nents of the nethod according to the
i nventi dfl are preferably effectuated by |oading the dredged soil into
at | east onen Witdceter MamIRent 7 1R fnfe@ol Hab@ink Rethe nyéfien, Iﬂﬁfdﬂidﬁiné eaging it
into the transport vessel. 5 In still ot her aﬁ ect. of t ¢
i nvention, CHBYREYHEHEEEPUIWEC U dedeY RahEns ush * Etipr Teion hepperdierery
the soil fr omndiedbeania@as the weasieh picferabeohpdskoamdilingRusibii Bopper dredger
mechani cal l y,.. sui t.abl v a,crane.or by a her nmeans qf excavating
nd ol evat | Ham ahRBlas BY g yEAR Foilhg Y pR B R esl T e e TS <
par ti cullar | proyided sch thet thaxiredged wilyprientodetidimg ittinto fhe tramporeteksolihas hGvaten y et
e o QIR Bl k190775 RO A EERRDE 9 aleBeds15, LML b ORran AP

co at 1 ng i er. en

dr edgi ng vesse ri ses rail suct 1 on hopper dred
usi ng such &ctweaiiapd3Seeltharatahvpght pf tie dredged soil en metctperfereed. by dikdsed t o

the inventi gai Rrief 6 1AMhY it GRORE irSBTorBrclstBhds b RateSsalch QU bORBRASE 26l ROLGT
with a Ioadlng)unlt for the dredged soil and an overflow for excess

wat er, and tHa#vsteh] e dsedgerspid {alsg afereed dasithpapolst soofingdiged soi |,
prior t@oloading it into the transport vessel, has a water content of
| arger than_20% of the totﬁ% i ght of the dredged soil, an r
orefor ably 1 hEPEENC e st Be ot o mebe bt Sheio gt nsp tonrana B8 g
soi | . Even sulfeonpthefraspethessehe tidretgadonsite Is carpied @n hdvaulicadigd bngpidip, i Nt o
the transport wvessel.. h te nt.ent ..of ween 25 and.30% of .
the total weogEoui s de b i abREN 8% s EPEa iR B0 e iishes
enbodi ment ) aw@0 Thinispaticuarytpheereg ircthempigictmbndimeit wéthe method he net hod
according to the invention, unloading the soil fromthe transport
vessel to the reclamation site is carried out hydraulically by a
punp, provi dymeihedrcenrdee t9ihedagntionjivsed adnpmagpualy & dediver begesisiuititipsrpft he
transport vegsRebatebil, @hd fQaMBIRISAA, frdm AW MistaddR ibSrrdvsarbR 1S 4 bhdtloN site.
preferred in the noi st enbodi nent of the nethod. . o

In another preferred embodiment, the method according to the invention is used to dredge and

deliver large quantities of under water sand comprising ore.

30

The present invention will now be described in more detail with reference to the following

figures, without however being limited to this detailed description. In the figures:

Fig. 1 schematically represents a transport vessel, used in a first embodiment of the method

according to the invention;

35  Fig. 2 represents a schematic view in perspective of an assembly of a transport vessel and a

dredging barge, as typically used in the first embodiment of the method of the invention;
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20
Referring to figure 1, a transport vessel 1 is shown as used in a first embodiment of the
invention, The transport vessel 1 has a size considerably Jarger than the typical size of a
dredging vessel or barge, and is adapted to receive a large quantity of soil into the holds 2,
which are shown in their covered state. Preferred sizes of the transport vessel 1 are at least

25 50,000 DWT (DWT means dead weight tons), more preferred at least 100,000 DWT, even more
preferred at least 150,000 DWT, and most preferred at least 200,000 DWT or larger. In order to
be able to carry large to very large amounts of dredged soil (or dredged slurry), transport vessel
1 15 equipped with side tanks and center cargo compariments (not shown). Side tanks are
preferred to provide the transport vessel with the necessary buoyancy supporting the stability.

30  Further, the transport vessel 1 is preferably provided with reinforcements to the holds 2, in order
to hold the soil slurry, which is generally abrasive and has a large density of the order of around
2 tons/m’, The vessel 1 is further provided with bow coupling, and pipelines on deck to the
different holds 2. The holds 2 may further be provided with overflow systems and diffuser
pipes.

35
Referring to figure 2, the method for delivering large quantities of under water soil from long-

distance borrow areas to a land reclamation site comprises the steps of mooring at least one
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holds, in order to hold the abrasive and quite heavy soil slurry, with bow coupling, and with

pipelines on deck to the different holds. The holds may further be provided with overflow

25  systems and diffuser pipes.

As shown in figure 3, the soil 7 that has been dried in buffering vessel 4, is in a next step of the

first embodiment transferred form the holds 6 of the buffering vessel 4 to the holds 2 of the

transport vessel 1. Transferring the dried soil 7 from buffering vessel 4 to transport vessel 1
30  may be carried out mechanically, by a crane or by any other means of excavating and ¢levating

soil out of holds of a vessel, as is schematically shown by the arrow.

In a forther step of the method, the dried soil is then transported in its transportable state

(meaning within the indicated watcr content range) to the long-distance reclamation site with
35  the aid of the transport vessel. Transport is conveniently carried out back and forth, whereby a

filled transport vessel la is underway to the reclamation site, and an empty transport vessel 1b

returns to the borrow area, to collect dredged soil, as is shown schematicaily in figure 4.



shown in figure 2, this enbodi nent conprises dredging the soil at the
borrow area and transporting it to a buffering vessel 4 with the aid
of a cutt dredger 3, known per se. The cutter
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transport vessel 10 through pipe lines 50, as shown in figure 9. In the present embodiment the

dredging vessel comprises a loading unit for the dredged soil with an overflow for excess water,
and the overflow is provided such that the dredged soil, prior to loading it into the transport
vessel 10, has a water content larger than 20% of the total weight of the dredged soil. This

30  makes the dredged soil directly transportable to the holds 20 of transport vessel 10 by pipelines
50.

In a further step of the method, the moist dredged soil is then transported in this transportable

state (meaning within the indicated water content range) to the long-distance reclamation site
35  with the aid of the transport vessel 10, as shown in figure 10. Upon arrival at the land

reclamation site or in its vicinity, the transport vessel is moored along a quay or anchored in

any other suitable way, and unloaded. In the present embodiment, unloading the soil from the



fromthe transport vessel 1 to the reclamation site directly, to
| and, or to another (smaller) vessel is perfornmed nmechanically by a

crane, suckoasipieie 8, shown in figure 5. Suitable cragamehapsdieh
work are 50 tons SW, high speed, heayy duty grab cranes. The slurry

is transferred wt ne 6 to a buffering.unit

(T ut aroed byerarkireh e S st e huy S eI Rl s o e
punped t hr oughrappyoek,ian@ sBowngn ﬁglee ablythid iemeadimgnt the trbfsgort el 10 is moored to
recl amation a?rlalti =shi ggr 1? hp%"‘FJod ({r' tl e lﬁtg r’% g‘ansRﬁf geg‘ Iii @%rokf%eg évghu an%flz ﬁﬁt can
transport vesseé P

i nvention. Theh mtoahﬁslpbis ﬂO vﬁh@mnszmﬁ vasg@lllﬂ Chatbe amgliZza lwdlnlmccﬂ:eclamrllgﬂinven
I arger than [ Im - ¥

i s adapt 2 9 td%eﬁge eﬁu}(-{a Vlg ‘f’sa a}%g él‘ﬂ(% Blﬂnrﬁ &?ﬁuﬂ%@ﬂ&éoﬂ Qeciéﬁ%ss%% ﬁﬁwpﬁﬁd;@ Q4 AN,
whi ch are shesrngdiwithbeiy suetipp aoss m%wlosw@mtam fée dreﬂigséwﬂmse% methe
VLCC (very habgs qhdBoretdei ﬂnr i‘hcoaﬁm4@Q%efgrﬁ@)p&gwmlth'afblﬂ]i@%ﬂﬁ

able to carry Iarqe to_very ge anpunt s of g sai | ﬁ edged
slurry), tra&&HGIEs @8@@%‘?’“)&%‘“‘? 3&‘6?‘658’6 d&ﬁdﬁeﬁl S%‘i‘I Bahe AINY ohHhg suelitit er
car go conpamdoig e (d‘tﬂé clﬁiﬂam)nbu@m offirfithhl ek tote:d @ReMfiEzation, iRelrdagddds

oant 1 t i Bs sl 6 Rl bkt e Pkt ORe bR g b p Polreds & o o

| and r ecl ameiclaoatigisitedicotig) i laeis ortth encteemalizf) venerforfgritehantgonspor t
vessel 10 in the vicinity of a borrow area, and gat her underwater
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cont ent | ar g@taidilsand%s0f the total weight of the dredged soil. This
30makes the dredged soil directly transportable to the holds 20 of
transport vessel 10 by pipelines 50. In a further step of the method,
t he noi 8¢ dredged soil is then transported in this transportable
state (meaning within the indicated water content range) to the

| ong-di stance reclamation site 35with the aid of the transport vessel
10, as shown in figure 10. Upon arrival at the land reclanmation site
or inits vicinity, the transport vessel is noored al ong a quay or
anchored in any other suitable way, and unloaded. In the present
enbodi nent, unloading the soil fromthe WO
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transport vessel 10 to the reclamation site is preferably carried out
hydraulically by one or several punps, as is shown in figure 11. In
this enbodi nent the transport vessel 10 is noored to a trans-shipper
11, pontoon or the like. The trans-shipper 11 is provided with an arm
12 that can reach into the holds 20 of the transport vessel 10. On
the arm 12, an hydraulic or electric dPiven 5dredge punp 13 is

nmount ed. The punp or punps are connected to several pipe lines 14
that are positioned with their suction nouths in or in close
proximty to the dredged soil present in the holds 20 of transport
vessel 10. The arm 12 is preferably provided with a plurality of high

pressure jets (pot shown), ainmed at fluidizing the dredged soil in
the vicinity ofCl@i®Ssuction nouths. Due to the clai med combination of
initial water content and fluidization, the dredged 10soil is readily

sucked up by the pj | Lhes, 14 and  transported through pjpe Iine 15

to the recl amaBi‘oﬁ{A%ﬁ?%d rF@i’%’P&'PQt'@"Q%ﬂ@?”W% %Plgﬂfgé]rﬁﬁgt£snal | er)
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borrow areas to avesseh(®t30)nandddepted sposediveid large gquani si ng t he

steps of nooring e seagoi ng transport vessel (1, 10) in
the vicinity of tﬁgylgfgﬁﬂa(%]e one borrow area with a size of at |east

50000 DWI (dead wdrgwdingatleash oneodradginaivessekthgedredgest he si ze of
a dredging vessel sof.at3Ab ataegstoski@bofrdw ar84einge a | arge quantity of

soil (7), providing at | ne dredgin essel that dredges soil at
t he a’E I)eagt one 6'%’:%&%@?@0%%53#%%%&%@/@%m& Y§RsS t(?l gast one
transport VESSﬁ| (10), tvexingd ﬁwsomimtbetheqransmmvebselt,r?nspo(rj_t vessel,
transporting the Dy t t e -di st ance
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2. Method accordi ioding it aRspdfiveastl itfediitrlanaayeags! (3, 30)

conprises a fittin 0 T1h ur pos n vice, such as a cutter
suction dredger aH% @Te §°fﬁ£>m Eh@%?ur@ﬁogwg&ﬁﬁgé? the silger .

2. Method according to claim 1, wherein the dredging
vessel (3, 30) comprises a fitting to the purpose
dredging device, such as a cutter suction dredger
and/or a trailing suction hopper dredger.

3. Method according to claim 1 or 2, wherein the
dredged soit (7), prior to loading it into the transport
vessel (1, 10), is dried to a water content of Jess than
15% of the total weight of the dredged soil (7).

4. Method according to claim 3, wherein the dredged
soil (7) is loaded into at least one buffering vessel
(4) to effectuate the drying before loading it into the
transport vessel (1, 10).



3. Method according to claiml or 2, wherein the dredged soil (7),
prior to loading it into the transport vessel (1, 10), is dried to a
water content of less than 15%of the total weight of the dredged
soil (7). 4. Method according to claim 3, wherein the dredged soi

(7) is loaded into at | east one buffering vessel (4) to effectuate
the drying before loading it into the flPansport vessel (1, 10). 10
5. Method according to claim3 or 4, wherein unloading the soil from
the transport vessel (1, 10) to the reclamation site is carried out
mechani cally, by a crane (8) or by any other neans of excavating and
el evating soil out of the holds (2,20) of the transport vessel (1,

10). 6. Met hod bacddethodateorddieg mdlaqn%ww,enheremumchcm ng vessel

éi’er?f’éwc?g?r'eiﬁistﬂevsécﬂf’ﬂr%ﬂ@ frahShol VBeSHFIL Tt %lg“eguch that the
dredged soi |, pridamasionosits iscartiedratd maehanisadydy avsasel (1, 10),

nas a vater cont eny begoinyt bR 086G of BechOg URHAIL AL the

dredged soil (7) t he dredged
soil, prior to | odagsgilioutpfithe HMQSt(EaE@Wﬁhe\i@é@élork\ieSSﬂb) has a
wat er content of q gt wegn 20 and 35% of the total weight of the
dredged soil (7). 't hod according to claim6 or 7, wherein the

dr edgi ng vessel (3 30) conprises a trailing suction hopper dredger.

soi I (7)1 rom e tifdRoBlbciath The2 BhePBoREHERER"S T8 | o°
carried out hydr aing vektgl (8; 30)poomprisesva deaidingt lhnnih‘fglhthﬁ essure jets

o 101 Vet hou dided SoliNfit] AATRRMIGW 18P BRbesd Wdlter é}?d;:lg' ng it

wherei n the under tREAO¥E gzwus pvqwdaﬁﬁuc@et@ame dredge soll,
prior to loading it into the transport vessel (1, 10),

has a water content larger than 20% of the total
weight of the dredged soil (7).

7. Method according to claim 6, wherein the dredged
soil, prior to loading it into the transport vessel (1,
10) has a water content of between 20 and 35% of
the total weight of the dredged soil (7).

8. Methodaccordingto claim 6 or7, wherein the dredg-
ing vessel (3, 30) comprises atrailing suction hopper
dredger.

9. Method according to any one of claims 6-8, wherein
unloading the soil (7) from the transport vessel (1,
10) the reclamation site is carried out hydraulically
by a pump, provided with high pressure jets that flu-
idize the soil in the transport vessel, priorto pumping
it away.

10. Method according to any one of the preceding
claims, wherein the under water soil (7) comprises
ore.



