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An inereasing number of drodging
aperatlons now require a varving
degres of envirommentnl mondtering.
Ui siscly progect was the mainnenanes
dredging of the approach channel
the Port of Jebael Ali in the UAE eardiar
this year. As the main contraotom,
Dt Intermational BV of Belghuni
roquasied the axperties of UK hased
Chelsean Envirommeninl Ll to provide
o fually litedened, real-time monloering
pochngs i meet the siringent requine-
meents stipuladed by the local msnl-
palivy. Their primary comcesm was the
protecton of the cormal reels |ooabed
Just i fuw kidomwtres along shose From
the enrranee $o the pore.

Muonltoring of sediments brought
iho smspenaion disring dredging ncriv
thes omn b achieved by deploying, tur:
Iiafiny enonitor which tranamic dars o
the dredging control centre in real
time. Turbidity momitors would noe-
msaldly o strataically deployed et fixed
lncations close to areas of environ:
msontad concern and alss on sarvey
vessaln o reack the movemsnt of s
pemded sediment within the vicinity al
drodding opsraions

Chpticnl turhidity sensoms on their
own will not provide datn 1n the densi-
ty raqulred o describe the dredge
plome or enabie the caloolation of oon-
ocantmmtions of resulting sedinsent thas
may he tranvported scross defined
trandnries in real dme o de scoun-
ay peguired for aplll monitoring. In
order to attain the spatisl detall
required Acoustic Doppier Current
Prodlless (ADCF) are employed

The ADCP ensbled noo-intrusive
migasntrements of current speed,
eurrent directlon and beckscaiter
{sediment reloted) profiles o be
mwasured throwgh the water colamn
The instrument measares Doppier

fregqueney shift betwean acaustio
pulses transmitted by the instrument
und received returm sidnals reflected
from scartering particles such aw
plankion and mespended sediments i
the water caolumin ar ragular intervaly
thrmugh depth. The fregoeney alilt is
theo used 1o infer the local water
oty nedative oo the instnement. [n
ndditiom, Becksostter signal strengtl is
fecorded @1 each measurement level
which, with spproprinte calibmtion, is
] 10 oltaln profiles of suspended
sediment concentraiinns

The moin comgonents of the s
petsdid sedimant monbioring system
as used in the Port of Febel All wore
120tz amd Jo0kHe ACDHPs, aptionl
hmickscattor murbiddity monstors (CHES |,
electrommgnetio currentd meters aad
railii o for datn tramamission oo
the shore-hosed office for prooéssaing
il display in near real tbme

Th
The abjective of the project wia o
measure the quantity of suspended
material transported away from all
sorinres of the dreding sctivities, In
particular o0 mepsure the smount
that passes outside n specified bmnd-
uwry of the dredging or deposition
gane. This quantity s wswally
expressad ns o percentage of the
aetvonint of material dredged, tmns-
poried to the deposition siie and
rebease] at o pre-determined losacion,
Ench of ihese rones had several
sources of sediment brotght oo sus
pomsion susth a8 those derived from
large vessels opernting within the
approach channel, natural dischanie
from the gort, watar bady novement
moroas the channel efie. To determine
the aediment spill it was necessary,
therefore, to dentify each sonrce

within the monitoring sone houndary
oiver u period af tee

Prior to the commencement of
treddimg operatiomns, hosstine mondtbor-
ing a1 four reference sations encom-
passing the dredging, transit anad dep-
amiticn press wiss carriesd out 1o docor-
mine the baclgronnd ssdiment oon-
centrutions naborally presend

Onee bachgroond observarions
were completed, dredging notivities
commaneed momprising three main
elements, channe] dredging, trans-
portation of dredge muterial o e
depositon sise and depoaition within &
pre-defmed amea; each element recquir:
Iend f andgue monisoring SEraaky

[iredge monitoring was established
by smiling trumsects along pre-defined
boundariea (set ac 200m either side
and parafle] i the dredied chennel) o
dotorinkive the concentration profibe
nrel dimensiors of any spill

After each dredde-ron lnsting
approximately 35 minutes, the

r sniled for the deposition sibe

2B hm offshore. Monitoring waa
redpicired at this stage to determine
ary losses canise] by leakngs from thi
lsorprpar doora or i feol by the passage
of the dredger isell within the chan-
mel This was suhieved by munning a
tackground tasect perpendicular o
the channel axis ahead of the dredger
ab ahe made pesaage offehore. Subse-
quent transects were made once the
vesael han passed the “gate™ at st
intervals, thus allowing the nec spdll
cmsed by the vessel in be coloalnted
Using the svaitable Aow den, this spild
was projected o the 20m boundary
parallel to the vessels trach to provide
the Nux soroas this boundsry

Deposition monitoring was carried
out in 0 manner similar to that
smployed during a standard plume

Silt mommnring survey ressel in Jebel All-Dubai
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tracking exercise. lmmedistely alter
the sedinwni was releassd o the sr-
face, a dmigue was emploved within the
main bedy of the phime. Survey B
ware then mn perpendicular o the
major azin of the discharge pagel af
rognilar fntervals. A numerical model-
lEng veclmbgiss was e weed o detir-
mine the flux crosaing the contract
boumiisries.

D b tha oemplexicy of reguired
minimring, two survey launches were
engadied, ench hiving a fally bilegri-
ed ayspem developed by Chelsen
Envirommental comprising an ADCP,
i fizex] array of DBS, a near-surface
Electromagnetic Flow Meter (EFM},
pumped samplers, differential GFS,
fgyro compass, echo sounders, end
nasorinted POE.

The ADCE measumsd water flow from
Just below the surfoce o mesr seabad,
e tlver with suspendad solids from
the hackscatrer intensitiess
tning n singhe vertion] sooustico
bezamn. Nowr surisce measune-
ments were obinined wwing
the EFM referenced to the
vessels gvro compass and
CHBS senpars.

Al seneors were used o
provide real=time mformation
o sediments brought into
imi cparations and e assoc-
miwsd current veloolties and
direvtions. These dats were

with tlse help of the indormation fmom

calibrated opstos] turbidity sensors,

Escl vessed wne equipped with two
petworked PC svetems (o log and
process survey das:

s ADCPE contmal PO = running BDI
Transecl software used as the pri-
iy method for measoring amd dis-
playing raw velocity and sediment
concentration dars;

= Sediment phome prosessing PC -
runming software developed In-houss
and msed 1o Iog date from aneillary
penzors during the collection phase
amnid o process data on-line.

The peoject alss reguined the (nstal-
lation of thres monltoring sistions
mrvarsd mrens of corel o U soulli west
af the wsitramos of the pore. The pur-
pose of these smeions was bo pln'nll-ﬂ-u a
real-time, 24 hour indicstion relating
o e llow regimes and sediment con-

then processed opboard to H-Hm Muonhtartig Syslaim

determine the sediment fluxes. The
OBS sansers provided continucus
measuremenis at different levels
through the water column o providas
dain by which the ADCE was calibrazed
and cheched throngh the decioated oe-
board software. Addiciopslly, smndard
mining mependisl sediment conoentm-
tiens were made o regulnry calibrate
aned re-calibmts the B8 semom. The
pramped sminples, koo alongside cach
sensnr, were sent ashone for anabyss in
the: feld laboratory.

ADCE backscacter is calibrated wt
hachgronnd levels over the whide sater
depth o provide reliable calibration
dnta. Water ahsorption coefficients ans
determined by this “salibration mis".

The data generated by the ADCP
and its onrrecticns based on the water
almorpion coslficieis, wmparanan
mnd depth are cherefore interpreted

Dredpe wpilll meonilaring software
The pliaiw tracking sofware used dur.
img the Jebel All project adopited &
sami-empirion] approach to deter-
iinlilig the sediment concentration
and mass dischants woross specified
iransecia. The softwars sas designed io
provide o flexible bui relisble toal fur
use baoth in the Geld asd in e ofios
for post-processing. Preliminary esti-
maces of the conpentration distribis-
tion, aod opticnally discharge, wers
darived affshore. These dxin were thin
reprooessed using more sophistcaed
aliorithms i erder to provide more
relinble estimates for the daily and
weekly neporta

The offshore system consiatsd of
twn PCa, the first ruoning the RDI
Trunsidct pachkage, and the second
ranning the Chelsea Envirenmenial

“Plume* pnchuge. The trapsect pacl.

age outputs backscatter and veloolty
data &t two to three ssoond intervals,
with the navigation, echo sounder,
gyro compass and ancillary current
meter proving dals et the same inter-
val. The ORS were interrogaced and
returned the most recenl Average oon-
gEtritlon every two seconds. The
datn were displayed i real time in
wither digital or graghical form. The
real time damn were processed uaing
the mest appropriste sl i callibration
goefllcients, with the derived sedl-
ment concentration plotted o the
screan display on the PO running the
“Phomns” . Al calibration aml
other site speciile dats weore logied
puch thar the raw dati could be
reprocesseil wming althir tha same or
rovised ancillary data.

The cutpat from the post proeessing
imchihed

Diata for updating the calthmtion fles.
The caloubsiion of & “prpleal”
concentration profile. (This is
the concentration profile
dessriling the “background™
sodiment distribation, these
ilata may be subtracted from
the "downetream” transsat.
Diata for the caboulntion of the
prafile wes derived from the
ADCP and OBS sensdrs. )

A compariscn of the OBS
messured concentraticons nf
approprinte deptha. (These
ifwia can be used o update the
empirically dertved onlibration

ooelficients. )
A comparison of the oarrent
speed and direction betwean
EFM sensora and the ADCF data.
® Discharge caloulstions - the dis-
charie aotoss 8 Cranseot

glther relative to a background

sediment load, or as an absolute

spdisnanl load.
& Concentrntion  and velocity
distribution — the ealibrated

poncentration distribution derived
from the ADCP, and the observed
spoad und direction of the Aow,

* Haw dota files saitnble for arohiving.
Extensive site abssrvalions over n
four month. pericd hmee demonatrat-
e the relishiliny and lexibilicy of the
paclage. Development work s seill
underway, specifically to improve
the automate flternd of bhad datm,
and to eihance the presentation of
the velocity data.
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