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FORT KEMELA PORT CORFORATION
PROPOSED OUTER HARBOUR RECLAMATION

SUPFLEMENTARY EEVIEW
OF HYDRODYNAMIC AND SEDIMENT MCBILITY ISSUES

1. Introduction

Port Kembla Port Corporahon (FKPC) propase \e undertake the Quter Harbeur Development
Project which includes the construction of aty armoured perimeter bund, dredging and reclamation
to provide rare berthe and approximacely 23ha of land adpaceny to the berths, The proposed
reclamation and dredging layout, known as Option 4, Stape 1, 15 shown on Figure 1.

PEPC arc also engaped in the redevelopment of berth facllltlcs i1 the Eastern Basin of the Inner
Harbour, which inchudes dredging of appmm.mattiy 235 M0m® of bod sediment, §t is intended that
tha dredzed matenal will be deposiled 1n the proposed {luter Harbour reclamation azza pnor to

construction of the armotred perimeter bund.

Sydney Ports Corporztion, 1n comjunction with Lawson and Treloar Pty Lid, developed and
calibrated nwrmericsl hydredynamic models of the Inner and Culer harbours 2t Port Kembla and
have subssquently carried out 2 number of hydrodynamic and zediment mobility mode] studies for a
range of ceclamation configurations for PEPC in the Chuter Harbotr,

PEKPC have now comemissionad Sydocy Pons (o review the results of these inodel studiss and
provide an assesgment of the effects of the propused Option 4 Stage 1 reclamation on the current
patterms and the long and short wave climales in the Outer Harbour, together with an aysessment of
the: Fate and mobility of proposed dredge spoil depesition 1n the reclamation area. The scope of
work {s limited to the review of pesults fom previsus modellme and dees net include further model

stndiea,

All levels in this report are given to Port Kembla harbour datemn which is 0.87m below AHD.

2.  Proposed Reclamation and Dredge $paoil Disposal
The proposed Option 4 Stage | dredging and reclamation configuratiens in the Quter Harbour are

shown on Figurs 1 and comprise:

=  Construction of a rack armoured penmeter bund (1:1,5 armowr slope) enclosing the 23ha
reclargation area.

= Dredging of a southern berthing basin to a depth of -13.5m and 2 nerthern berthing basintoa
depth of -11.3m, with the dredged malenal to be placed withim the bunded reclamation area.

= Copstruclion of 250m long suspended concrele berth faces pyver the amoured penmeter bund at
cach berth.

In 1594 approximately 1040,000m® of clay size sedintent derived from dredging in the Tnner Harbour
adracent to the casting bagin and ton|H-purpose berth was depozited in the ares of the proposed
Outer Harbour reclamation in walar depths of E-m te 7m. Priot to construetion of the perimeter
bund, it iz intended to deposit.a further 235,000m’ of sediment in the praposed reclamation area in

Sydoey Pors CoTpotation, Coanal Managempene Scctien, 11406/99 pnl
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water depths of 7.5m 1o 10m. This malenial lus been characlensced a5 ranging trom alluvial clays o
gandy clays and clayey pravels with sand lenses [1], and will bz derived fiom dredeing in the Inmer

Harbawr for the redeveloprrent of berth fagilit=s

Dither sources of reclamation fill material arc currenuly being cansidered by FEPC.

3. Previous Studisx _
Daring the three month 'Flﬂl.'fiﬂld from Cetober tp December 1992 theee recording cucrent rmaters

were deployed on the seabed in the Port Kembla Ouler Harbpour at the he ads ef Nos 3 and & jettics
and ar the head of the eastern brealowater to record tidal corrents and curtents generated by long and
vhort waves. The instrument at MNa 3 jetty also recorded water [evels. Together with data from a
waverider buay located offshore, the results from these instruments were nsed 6o assess the long
wavs characlensties of the harbour and for the calibration and validatien of sumencal models to
simulate long wave, short wave and tidal curent flows inthe harbour Detalis of the

instrumentation and results are given in (2],

Short waves are readily visibie and periads ranging from 2 to 20 scconds, whiie leng waves have
periods from 30 ssconds te 3 mingtes approximately. Leng waves are associated with significant
harizontal waler motions which can cewse severe ship ranging, resulting in 2 eeduction in berth
wilisation and pozsible damage Lo bath the moored vessel and the berth. [n the design of mornng
sysbemns it is important to ensure that the natural frequency of pscillanen of the combined vessel and
mooring system lies cutside the rangs of normaily oceurring long and short wave frequeenaius,

Analysis of the long wave data derived from the insrrumentation indicated that observed ship
raniging in the Quter Harbour is primarily generatod by progressive long waves dunng periods of
stormm activity, rather than by any major resonant ascillations of the barbour. A corre]ation betwesp
offshore short waves and long waves i the harbour with periods ranging from 45 seconds fo 100
zeconds indicated that long waves rarely exceed 0.dm o height and are most likely caused by shor

wave grouping.

As reported in {2], the calibrated and verified long and shart wave numericat simulation models
were used to assess the effcct of propoged reclamatian s the Cater Harbour. The reclamation
confieurarion, designated Cption 2A, had some similapty to it shown an Figura 1, but covercd a
significantly graater area. Conclusiomz from the moedelbing were:

+ Shott wave heights at the new bertha would be approximately 54 per eent of the existing wavs
Letghts at the Ne 6 jetty anpd would be similar to the ex1siing wave heighis at the No 3 jeity

= On the basiz of a comparison of current speeds and particle excursions at the new berths with
those al the existing No § and No3 jefties, 1 was concluded that the propesed reclamation would
have no adverse offects on the loag wave climate u the harbour, and could result in a marginal
reduction in long wave activity at the hew berth relative ro conditions a1 the &xistipng berha

Tidal eurrent modelling indicated Lhat the Easiest currents. which do not exceed approximately
0.05m'e, ocour al the =ntranse and in the Cut between the Inner and Outer harbours. Under existing
canditions, tidal curment speeds over the proposed reclamatian ateas in the Chuter Harbour are J=as
than 0.02my's. Els=whers, tidal cumrents wers not significantly elfected by the propoesed reglanation

Sydney Parte Camparation, Codsal Management SeCTan, 11506199 p?
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The numerical coculation model was used ra drive 2 numencal advection-dispersion modz2l o
assess the spresd and fate of turbid plumes ganerated during durnping of dredge spoil in the
propased reclamation area. Salient parameters, detaited in (3], wers;

Tidal tangs

Hediment coneantration at the ¢nd of

1.0m

the copveotjva descent pluese
Effectwe fal] velaciry of tha sediment 0. 0002m"s

S0mmgd] over Miln”

e actual matenal

from &=l dump plumes rméasurerments of zimilar Bne
maresil

bazed on pukliched data oyd sehling msasurstuents ol

The medelling resulis for both cbb and flood tides shewed mimmal adveciion and dispersion of the
dump plums, due to the very low current velocities in the dump area.

In 1994 the long and short wave madels were agamn wsed lo aszess, o 2 hrted extent, the effects of
twe further reclamation options, known ai Optien 24 Stage L and Option 3 Stage ], and the resalts

of thiz work were reported 1o [4]. The reclamation area of batl aplions was sipmficantly less than

thal of Option 24 and that shown on Figure 1. 10 was sssumed thal the reclamation penmetar
comprised a 1:1.5 alepe robble revetment.

In comparison to existing short and lormg wave copditions at Mo 3 and Ne G jettigs, saliant

conclusions were:

»  short wave copdibons were fudged to be acceptable and not sipnificantly different from existine

conditiens

= long wave ackiviky Was greater at the pew berths, although the increase trapslated into only 2

marginal reduction io berth utilisation.

In L1997 a further thres reclamation aptions, designated Opuon 28 Scenanos 1 (o 3, were modelled
to azsess the relative lang and short wave climates at the new herthz. In theaze studiesz, desenbed in

[5]. berth faces were azsummed to be vertreal, fully refective fases and sl other reclamation

perimeters were assumed o be 1:1.5 slape rock reverments.

QOption 2B Scenario Z is essentially the same as Option 4 Stage 1 shown on Figure 1, with the
fnllawanp exeeptions;

=  Minot vanations in the reclamation configueation

«  Option 2B Scenario 2 includes a 14.3m deap eastem basin sumounded by an 11.5m deep hasit,

Resulte for Option 2B Sesnarje 2 were 2t follows:

Average Short Wave Heighe: {H, o} at Berths

Wegpt Berth

Ezet Parth

Entravee Ware Exisring [(Mea G jetty) Praposed existing (o § fermy) Bropasad j‘
Condition

2.0m, 7.8, 83 .3 .30 211 1,16 '
PR L g ' a 24 T ) 013

Z.5m, B.55, BEI° 1 54 .44 0 .20 ’

Grdney Pnrts Carperatian, Coasml Management Section, 11/06/99



Je-0CT-2Bd= 1848 FROM PePC SOMMERC [RAL BREMWCH TO 99571291 F.B=211

Thal ig, the short elitgate al the western (11.5m0 deep} becth s predieted (o be midder than the
ex1sling wave ciimate at the No § jefty, while the predicred shon wave climate at the proposad
rasiemn berth will ke roarginally more encrpetie than that at the existing Na3 jetty, although £l
significantly cabrmee than at the westem berth.

RPAE Eong Waye Velorives (imis) ar Bartiz

Wil Berh East Brnih

Lang Wave E:u'sli.ng_ﬁqu G jetth Frapnsed Exwistmg [Wuo 2 jefr) Propesed
Condiniog

0 im, 51.58, 20° oLy (R L) 0.OLE n.0zs

0 2em, B1.3a, 20 auf f a7l Q052 onis
0.%m, &1.3%, 20" 15386 i3 TLETS O ld4
O.lm, Bh ks, 20 ol 0.023 : D014 5 0021
.1, &6.85, 207 .03y 0,064 3043 . 0063
0. lm, £8.6u, 20 058 0.124 1.087 | LR L]

Thesm long wave results indicate an increase 1o long wave (nduced RMS current speeds of up to 20
per cent, particularly at the western berth. However, lohg waves with heights of §0.5m ocour very
rarely and long waves exceeding 0.3m occlr for only 0.4 days per anfum on average.
Consequently, it was coneluded that the maxamum reduciion 1n berth atilisaton would be na mere
than 0.2 days per annum relative bo the existing No & jetty, and the urilisation could be significantly
umproved with the wse of more appropriately designed mooring systems.

4.  Assesiment of EHects of Proposed Reclametion op Waves and Currents

Shorr Waves
In all three proviowd medel studhes it Was concluded that the proposed reclamation ophions would

result i acceptahle short wave climates al the new herths.

The randelied reclamation option which most clozcly resembies the proposed option shown on
Fipure ! i Cption 2B Scenario 2 for which (E was shown that shart wave conditions at the propescd
western berth would be milder than the conditions prevailing at the existing Mo & jewy, while
sonditions at the sastern berth would not be significant]y different to the reladvely roild conditions

which prevail at the existing No § jetty,

Camaequently, it is considered that shori wave conditions at the praposed new berths will alse be
aceeptuble and, with a propesed 1:1.5 rock revetment penmeter, similar to or lovwer than those
predicted for Cption 2B Scenana 2,

Lﬂng Waves

Long waves generate oscillatory horizeotal currents which cause ship tanging at 2 berth. The oms
{rout mean zquare} velocily of the hortzontal currents 1s a measure of the ranging patantial zpd
SEVETITY.

On the basis of the modelling results described above, it is capecied that the proposed reclamation
will cause an increase of approximarely 30 per cend in the severity of long wave generatad
horzonta] currents at the proposed berths, relative o prevailing condstions at Ne 3 and No 6 jetfics,
These results were denved assuming fully reflective berth faces. Sinee the proposad reclamation is
mtended te incorporate significantly less reflective 1:1.5 rock revetments, it can be expected that the
speed and excursion distance of Jong wave generaled harizomial surrents ai the bertha will be Jess
than these depved from the modelling, In addition, furher reductions can be achieved by
Incorporating a number of long wave abserbing filter fayers in the revetment design.

Sydney Parrs Corparaton, Cpusial Mandgement Section, L OGS g
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It should alsn be noted that, since relatively large long waves seclr infrequently, the redierion in
berth unlisation should be no more than 0.2 days per annum. relative to the exgsting utihsation rates
of Naed and No 6 jeties. An increaze (b olilization can alsa be achieved by employing approprately
designed mooring ayslems which gererale mction betwaen the Vesssl and the berth fenders, and
which have a natural resonent frequency outside the wave frequency range.

CLTEnts
Current speeds in the Outer Harbouor are low and the proposed reclarmation s not expected to have

any sigrmficant effect on currsnt speeds and parterns outside the proposcd reclamation area

5.  Assessment of Dredge Spodl Mobility

MNumerical advection-dispersion medelling of mrbidity plumes generated by the dumping of dredge
spoil in the Outer Harbowr showed minimai advection and dispersion because the tidal velocities ara
low, Consequantly, there is na reason to believe that the propased dumping of a further 2353,040m°
of fine sediment in the propozed reclamation ares in water depths of 7.5m to 10m will pesult i any
significant widespread turbidity peneration. Neverthelass, il 13 expectad that the durnping arca will
be enclaged by a confining silt custain extending to within 4 few metres of the seabed.

ln considering the potential for resuspention and divperial of the sediment alter completion of work
and remaval of the sonfining silt curtain, the follewing factors are ralavant;

= The writer 18 ufaware of any reponts of obsarved surtace plumes in the atea where
approximately 100,000m’ of fine sediment was disposed in 1994 This suggests that bottom
tidat and wave generated cuprents arg insufficient to reduspend the sediment. It is recommended
that this be confirmed by turbidily measurements in the water column during periods of
sigrificant short wave actvity in the harbour,

= The significant wave heaght excesded for one per cent of the time in the proposed dwmp area iz
approximately 0, 5m ag teported [n [§], [n %m waler depth the corresponding wave orbital
velocity at the bed is approximately 0.25m/'s and this is insufficicat to significantly suspend
flocculated fine sediment particles.
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Contact  F B Traloar

20 October Z005

Maunself Austraiia Pty Ltd
PO Box S0

LV Fost Ofica
SYDNEY MN&W 4230

Attertion: Mr Michas! Coull

Digar Sirs,

RE: PORT KEMELA OUTER HARBOUR STABILITY OF
DREDGED SFOIL & B AST FLIRNACE SLAG

Praamble

The following background, preparad by Maunse!|, describes proposed long
larm reclamaton works in the Cuter Harbour 8t Port Kembla

FEPL, A3MS and Bloe Scope Stesl have commissiored a consolidated
concept rapoit g & alag reclamation within the Porl Kemibda Outer
Harbour, which will eventually provida about 23Ha of reclsimed fand and
two barths fur Panamax size vessels. This reclamation ic 10 feature 3
basin of 230,000m? capacy, 1o accommaodate dredge spoil from fulune
harbaur maintenance operations.  This devalopment 5 generally as
dezcrbed in Maunsell's Additional Concept Advica Report to PEPC,
dated August 2004,

Frior to construction of Whis reclamation, PKPC expects 1o et contracte
for gonstruglion of the Eastern Basin Benh 4 (EB4} and Mullipurpose
Berth 3 (MPB4) developmenls, These contracts are likaly to include
dredging and disposal of up to 400 000m* of material that is deered
unsuitable for offshore disposal  PEPC iz investigating alternative
uptions for dizposal of these materials and has commissioned Maunsel
to assess the capacity of the proposed Outer Harbour Reglamatien and
sumounding waler areas 19 ascommodate them.

Acting upon your anstiuctlans, we have undertaken a two-staged stidy Lo
determine the likelihood that storm wave aclryvity meght re-suspend those
sediments.  These stages addressed the praparation of wave climate
parameters at three locations rominated by Maunsell. see Figure 1. and than
the assessmenl of ikely sediment re-sUspansion condiirs.

YWave Paramatars

The exlsting MIKE-21 Boussinesq Wave model of the Pon Kembla Chrter
Harbour, together with the regional SWAN wave model ware used o
determine wave paramelers at selacted average recurencs intervals (AR of
1,5, 10 and 25 years

Offshere wave conditions were based upan the long-term offshore Port
kembla Wavarider buoy system and six hours of storm duralion at sach AR
The SWAN model was used o transier thosa affshore wave condilions to the
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harbour enlrance Jsing an assumed offshore wave direction of ESE.  Ganerally, at the entrance.
refraction causes thase waves o have a direstion ofuse to east  Other offshore wave directions are
hikely to have slightty lower wave heighle at tha entrance.

The outceme of the combined system of ofshere dela, see Table 1, together with the SWWAN and
MIKE-£1 models is presented in Table 2.

ARI [aars) Hy () T, (s} Adeptad
Direction

1 5.6 74 ESE

5 7.0 g2 ESE

10 = i ESE

25 g7 .2 ESE

Table 1: Offshore Wave Conditions

Inshore Wave Parameaters

Locatlon ARl (Years) H, (m} T, (£}
1 1 .84 T4
) 095 a.2
10 1.02 8.5
25 1.04 9.4
F 1 D54 T4
5 0.5 8.2
10 1.02 E.B
29 1 .6 o2
3 f 1 .45 74
5 .52 4.2
10 1] 8.6
25 0 .50 3.2

Table 2; Wava Conditions at Selested Lucetions and AR

These wave heights are generally consistent, bul somewhat lower, than Ihosa reported praviausly in
L8R5, see Localion 2. There is nof 2 farge diffarence between ofshare wave heights at the 1 and 25
years AR Thig diffarence is reducead by the effects of the seabad around the Flve Islands Hence. in
absulute terms, wave heights at af 4RI are slimilar. The present heights are lower bacavss ol the
different basis adopled in this case — probability of excesdance versus a peak slorm wave height as
adapted previously.

Inftlation of Sediment Movament
This condiicn ¢an only e determined from the waya parameters, sadiment characteristics and
accumulated laboratory Westing axparience. For this study, methods and threshold conditions s down

In wan R (1993) andd by Ahrens and Hands (1998 ware applied. Generally the sediments assessed
WErE -
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Sadimant Particle Size ﬁﬂnge {mm} Adopted Mean Dlamgter (mm) | 503
1 — Slag Fil 2 to B3 10 2 00
2 ~ Sandy Fill QOFStn G 0.2 285
3 — S0kt Flrm Clay - - 265
4 - Stiff Clay - - 265
5 — Slag an Burd Fage 25 ko 300 100 2.00

For the slag and sandy sediments. the initiation of s2dimenl movement condilicn was based on a
critical velocaty and specific gravity, whereas for the clays, only a cntleal velecity was needed (van Rijn,
1993). Theze velocitios were 0 Etn/s and 12my's for moderately compacted and sbff clays, respectively.
In 3 physicel sense. these criical velocilies relate to grllical shear stresa conditions. Thesa critical
velocilies are ralated 1o wave parameters - He and Tz in a water dapth of 4, though, because all wava
periods were leng and similar, most sensitivity far swall is related to H..

ResuHa

The cutcames of Ihese analyses were -

Sadiment H; (m}
0.8
03
7
0.8
2.0

[ ] W B ) Y

Thus, IRese results show that, apart from the sandy sediment and the soft clay, the sediments ara
stabla in 1-year AR wave condliiens, The coarse slag woukd be stable up o at l2ast AR 25 vears,

Yours faithifully,

F 0 Trefosr
Mangger, Coasial and Estuanne Studies
far Cardno Lawson Traloar (W3W) Pry Lig
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