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~ EXECUTIVE SUMMARY
Introduction

| Thxs report assesses the envrronmental impact of a proposal by Thress Contractors Pty Ltd ‘
to dredge addltronal sand from the Emery Pomt Sandbar

‘ The report reviews the Draft EIS pubhc comments on the Draft and the proponent’s response
to these comments in the Supplement to the Draft EIS. The conclusions and recommendatrons
- are based on mformanon and advice provided by Northern Territory Government agencies ,

an 1ndependent assessment of the EIS by Port and Harbour Consultants Pty Ltd (Perth,
W. A) and the references cited in’ Section 6 of the assessment report '

Included in the teport is a dlscussron of the main issues assocrated with the proposal in

. particular the adequacy of the information about the existing environment and coastal»
- processes, and the potential impacts on the’ physrcal and biological environment, .

~ Recommendations on how adverse effects may be minimised or av01ded are also mcluded
7 ‘The contents of the report form the ba31s of advrce to the Northern Terntory Minister for =
Conservatioh on the environmental issues assocrated w1th tho proposed addrtlonal dredgmg
from the Emery Pomt Sandbar.
Major'Issues :
The major 1ssues associated Wlth the addmonal dredgmg of sand from the. Emery Pomt
Sandbar raised during the review of the draft EIS and Supplement are listed below and form
- the basrs of the contents of the assessment report :
rPro‘]ect fill requirements and apparent short fall;
" Fill replenishment needs for the new beqék;
Evdluation of alternative fill ' sources; .
Adequacy of existing knowledge of coastal processes, particularly:
- sedimentation processes
sand budget
source of sand and accretwn
wave clzmate, :
Discrepancy concerning the sand volume available for extraction;
Potential impact of dredging on the form and funct‘ions of the sandbdr;
 Potential impact of the proposal on Mindil and Vesteys beaches; and

‘Adequacy of the proposed monitoring prog‘rams'
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Conclusion .

The quantity of material proposed to be dredged from the Emery Point Sandbar is relatively -
small in relation to the overall quantity of sand in the sandbar. It is also clear from further
investigations conducted on the sandbar that it is a significantly larger feature than that
identified in the 1987 EIS and early modelling tests. It is considered that the current EIS and
supporting documentation provides adequate information on the existing coastal environment
and functions of the Emery Point Sandbar to allow confident predictions to be made on the
potential impacts of additional dredging of the sandbar. This conclusion is supported by
Government advisory bodies and the independent assessment. '

From the studies undertaken by the proponent, being the best available information on the
sandbar and local coastal processes, it is concluded that the form and function of the sandbar
“would not be altered as a result of additional dredging as described in the EIS. Dredging
would not result in any measurable change to waves and currents, and would not alter the
supply of sediment or the processes which form and shape the sandbar and adjacent beaches.
 The proposed dredging should not significantly alter the. profile or wave attenuation
characteristics of the Emery Point Sandbar. - A . :

Natural accretion of the sandbar will continue, however, this rate is not critical to the
" protective function of the sandbar.” - : '

The r'ccommendatiOns'.in. this report cdnCérhing the monitoring program and the commitments
~ made by the proponent will ensure that the dredging volumes can be accurately determined
and that the form and function of the sandbar will be properly monitored. '

The independent assessment by Port and Harbour Consultants Pty. Ltd. concurs with the
above conclusion, and considers that the additional dredging “in the form proposed should
result in minimum impacts to the sandbar and beach  coastal processes and also should
maintain cyclorie protection currently afforded to the Cullen Bay area". ‘

Port and Harbour Consultants Pty. Ltd. also concluded that the "dredging of the Emery Point
Sandbar should be restricted to a maximum quantity of 850,000 m* within the specified
design lines and grades until further monitoring allows better quantitative estimates of the
dynamics of the sandbar”. The assessment has shown this maximum quantity to be
conservative. - T '

- Finally, it is co’ncludedrthét, in general, the proponent has adequately addressed all relévant'

issues and those comments'raised by Government and the public on the Draft EIS.
- The Conservation Commission considers that the requirements and objective of the

Environmental Assessment Act 1982 and the Administrative Procedures have been met by the
proponent. ' ‘ B ’

(i)



Subject to decisions which permit the additionai dredging of the Emery Point Sandbar to
- proceed, the primary recommendation resultmg from the Environmental Impact Assessment
process is as follows

e - The proponent is to ensure that the proposal is implemented in accordance -
' with the environmental commitments and safeguards identified in the
~ Proposed -Additional Dredging from the Emery Point -Sandbar Draft
Environmental Impact Statement 1992 or as modifi ed in the Supplement to

the Draft EIS.

It is acknowledged that durmg detailed 1mplementanon of proposals, some ﬂex1b1hty 1s'
necessary and desirable to allow for minor and non- substant1al changes to the specifications
which have been examined as part of this assessment. It is considered that subsequent
statutory approvals for this proposal could make provision for such changes where it can be
shown that the changes are not hkely to have a 31gn1ﬁcant effect on the envuonment

The’ envuonmental 1mpact assessment has identified that the followmg supplementary'
recommendations concerning the proposal to dredge additional material from the Emery Pomt
Sandbar should also be con51dered by the approvmg authonty

1. Cullen Bay Public Beach

v

. The proponent should specify the time frame for the annual surveys of the
- ' Cullen Bay Public Beach and momtor sand movements for at least one ma_]or
~ storm event..

o " Following the establishment of the Cullen Bay Public Beach, the proponent
' * should assess the likely Beach replenishment costs which would be incurred if
the aesthetics of a sandy beach are to be maintained in the long-term.

x Prior to dredging the sandbar for the Cullen Bay Public Beach replenishment,
- specific surveys of the sandbar should be carried out and assessed, to the
satisfaction of the Department of Transport and Works, to ensure.that the
form and function of the sandbar will not be significantly affected.

2. Monitoring Program

e Monthly survey reports showing the progressive volumes of matenal dredged'
should be made available to the pubhc on request

(iii)



- The proponent should:

a)

,b)v

undertake a full clearance survey of the area dredged for the existing
dredging operation (approved extraction volume of 300,000 m’ -
Miscellaneous Licence 1820) to the satisfaction of the Department of

- Transport and Works prior to the commencement of any additional

dredging; and

rectify and restore any area where dredging tolerance levels had been
exceeded, to the satisfaction of the Department of Transport and
Works, prior to the commencement of any additional dredging.

The proponent should:

" a)

-

undertake a full clearance survey of the area dredged for the additional

“dredging operation (volume of 550,000 m®) to the satisfaction of the

Department of Transport and Works prior to the decommissmmng of
the dredge plant; and '

rectify and restore any area where dredging tolerance levels had been
exceeded, to the satisfaction of the Department of Transport and

 Works, prior to-the decommissioning of the dredge plant.

| Further dredging'of the Emery Point Sandbar should be suspended for 12

months following the extraction of the additional 550,000 m® of material to
allow for investigations to confirm the integrity of the sandbar. '

The proponent should:

a)

b)

survey'the sandbar 12 months after the additional material has been

extracted and thereafter re-survey the sandbar each May and October -

for a period of four years;

' submit the survey results to the Minister for Lands, Housing and Local

Government together with an annual explanatory statement by a
qualified coastal engineer; :

12 months after the additional material has been extracted, audit the

~ effects of dredging the sandbar (which would include physical and

mathematical modelling to determine the accuracy of predictions
concerning the protective function of the sandbar), in accordance with
Clause 15 (i) of the Administrative Procedures of the Environmental
Assessment Act; and prepare and submit an audit report to the Minister
for Conservation.

Turbidity testmg should not be made a condmon of consent should the
dredgmg be approved

(iv)



The proponent should prepare and implement an Aerial Surveillance
Monitoring Program of the Emery Point Sandbar and Adjacent Beaches in
consultation with the Conservation Commission and the Department of Lands

~and Housing and Local Government, to be lmplemented prior to the
commencement of additional dredgmg

Social Issues

The proponent should continue to actively consult with the Darwin Sailing‘
Club in relation to dredging activities to ensure that the club is fully mformed
of the locatlon of dredge and proposed operations. :

(v)



L. INTRODUCTION AND BACKGROUND

c-

. Thrs report assesses the envrronmental 1mpact of a proposal by Thiess contractors Pty Ltd.
(the proponent) to dredge additional sand from the Emery Pornt Sandbar of Fannie Bay,’
Darwin. F igure 1 shows the locatlon of the proposal

‘The report revxews the Draft EIS pubhc comments on the Draft and the proponent s response

to these comments in the Supplement to the Draft EIS. The conclusions and recommendations -
are based on information and advice provided by Northern Territory Government agencies and.
an mdependent assessment of the EIS by Port and Harbour Consultants Pty Ltd (Perth )
Ww. A ) .

Envxronmental Impact Assessment is predrcated on deﬁmng those elements of the-
environment which may be affected by a proposed development and where possible
quantifying the significance, risks and - consequences of the potenual unpacts of the
: development at a local and reglonal level. v

~ This report assesses the adequacy of the EIS in achieving the above Ob_]CCthCS and evaluates
_the undertakings and environmeéntal safeguards proposed by the proponent to rmtrgate agamst
the potentlal 1mpacts o :

“The contents of this report form the basrs of advice to the Northern Terrrtory Minister for
Conservation on the environmental issues associated with the proposal for addmonal dredgmg
form the Emery Point Sandbar..

11 -~ Environmental Assessment History

In 1987 an EIS for the Cullen Bay Marina Estate was assessed in accordance with the
Environmental Assessment Act and Administrative Procedures. The Assessment concluded that
subject to the adherence of the commitments in the EIS that there was no outstanding
envuonmental issue that would prevent the project from proceedmg

As part of the ongmal proposal a new public beach was proposed to be established to form
' a barrier to protect the marina from waves and provide residents and the public with an
additional recreational amemty For the surface layer component of the artificial beach, it was
- proposed to dredge 200,000 m® of sand in a 450 m long slice from the south west seaward
edge of the Emery Point Sandbar. The bulk of the beach section however, was to be created
from rock and general fill. The EIS concluded that dredging of up to 400,000 m® of sand
from the sandbar could be extracted from the proposed ‘dredging site with neghgrble effect
on the Mindil Beach wave climate and minimal effects on coastal processes. The EIS also
claimed that there was evidence that sand was accretmg on the bar at a rate of 50,000 m’ per
year :
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of sand dredged. The survey is also to be carrded out half way through the
dredging as well as on completi_on. o ' ‘

The Licensee will also carry out surveys of both areas at any other times as
directed by the Minister administering the Crown Lands Act, provided that the
interval between surveys is not less than 30 days. :

_held‘u‘nde_r. this Miscellaneous [icence No 1820.

- 9. The Licensee shall comply with any direction of the Minister adminis‘tering the
Crown Lands. Act or his delegate duly delivered to the Licensee. ‘

10. Notwithstanding any of the above the Licensee shall-ensure that the requirements
of all relevant authorities are met. _ .

DATED this  Mow7a/ Jeroget  gq,

MICHAEL JOHN RENNIE
Delegate of the Minister

[CS2IRM/001263



In relatron to the effects of cyclones on the sandbar the Conservation Commrssron
- Assessment Report for Cullen Bay Marina 1988 noted that some concern had been expressed

~ that the dynamic nature of the sandbar had not been sufficiently examined, and indicated that -

the precise behavrour of the sandbar could not be. deterrruned without monrtonng a vanety
.of climatic events. - :

: Followrng a review of certam amendments and addrtronal 1nformatron on the dredgrng’

. proposal in January 1991, which included additional extraction of material from the sandbar ’

(net extraction of 300,000 m®), the Conservation Commission was satrsfied that 300,000 m®
‘of sand could be dredged from the sandbar; and concluded that the proposed changes drd not.
constitute a materral change in the envrronmental srgnrﬁcance of the proposal

~ The Mrnrster for Conservatron agreed to allow the extraction of 300,000 m’ following receipt

of a Desrgn Report 102 on coastal processes prepared by the proponent in July 1992. The - -
) applrcanon to dredge up to 300,000 m® of sand from the Emery Point Sandbar was finally
" approved by the Department of Lands and Housing on 9 October 1992 under the Crown -
Lands Act - Mrscellaneous Licence No. 1820, which licenses the developer ‘to dredge a
volume of 300,000 m’® of sand from the Emery Point Sandbar subject to 10 condrtrons These
' jcondrtrons mcorporate requrrements to:

s Carry out dredgmg in accordance with the approv_ed dredging' profile and program. :
Meet the obligations of the Power and Water Authority and the Darwin Port Authority; and -

Monitor the extraction, ‘dredg'ing profiles, and quantity of sand extraction.

The proponent subsequently approached the N.T. Government, with revrsed estimates on ﬁll
requrrements for the reclamation works and applied to dredge an additional ' ‘
550,000 m® of sand from the Emery Point Sandbar. :

Under Clause 9 of the Administrative Procedures of the Environmental Assessment Act the

Minister of Conservation was notified of this application and determined that the proposed |
additional dredging constituted a potential material change in the environmental significance

of the 1987 EIS, and that the project could have considerable local community concern.

_ Accordingly, the Minister directed the proponent to prepare an EIS for'the additional dredging
of sand from the Emery Point Sandbar. -

‘Guidelines for the preparation of the EIS were prepared by the Conservation Commission and
were published as- Appendix A of the Draft EIS. On 13 November 1992 the proponent
- submitted the Draft EIS to the Minister for Conservatron and placed the document on public -
exhibition until 11 December 1992

A total of 21 written submissions were received by the Conservation Commission which |
included 8 Government and 13 public responses. These were subsequently forwarded to the
- proponent to be taken into account in the revision of the Draft EIS and preparation of the
Supplement. A list of the respondents and their comments on the Draft EIS is summarised
at Appendlx A of this report ’



In addition to the above written comments on the Draft EIS, the proposal attracted
considerable media and political attention. A petition to the Legislative Assembly, organised
by the Cullen Bay Concerned Citizens, gathered 700 signatures against the proposal, and
responsesto an advertisement in the NT News on 7 December 1992 attracted approximately
40 requests to the Minister for Conservation to refuse further dredging:

The Supplement to the Draft EIS was received on 6 January 1992 and distributed to Northern
Territory Government advisory bodies for comment and assessment. These comments are
~incorporated where relevant in the body of this report

The Draft EIS and the Supplement were also examined by Port and Harbour Consultants Pty.
Ltd. (Perth W.A.), which was contracted by the N.T. Government to provide independent
expert comment and technical assessment. A copy of this report is attached at Appendix B.

2. THE PROPOSAL

2.1 . Dredging

The proposed additional dredging of 550,000 m® of sand would be taken on the western flank
of the Emery Point Sandbar, over a length of approximately 1,100 m (see Figure 2). The
area to be dredged would be north of the exposed area of the sandbar that is exposed at
normal low tides and up to 500 m from the exposed outer edge of the sandbar. The dredge
cut would range from 2 m to 6 m into the side of the sandbar.

San‘d would be dredged from sea depths down to -23 AHD (the sea depths which- are
- encountered 500 m from the exposed outer edge of the sandbar). The proponent has estimated
from surveying the area and modelling wave conditions that approximately 1,700,000 m’ of
- sand could be obtained from a thin strip on the western flank of the sandbar within the
defined dredge area without affecting the sandbar’s form and function. The proponent,
however, has applied to dredge half that which'is available in this area, representing a total
of 850,000 m® (this includes the 300,000 m® of sand already approved).

Dredging would be undertaken by a suction dredge, with pipe work submerged for the
majority of the distance between the sandbar and reclamation areas in side the Cullen Bay
Marina development site. Dredged sand would be contained behmd established bunds in the
reclamation areas.

The limits of dredging on the sandbar would be defined by dredging lines. These lines
- represent the form and shape of the sandbar which would and must remain after completion
of dredging. Dredging would be confined within the dredging lines, with an allowable
tolerance of 5m horizontally and 2m vertically. If dredging was carried out beyond the
dredging lines in access of the tolerable limits, the proponent has made a commitment to
make good the dredging by filling to restore the sandbar to the dredging lines. '
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chdging opefations would be conducted in such way that the amount of turbidity generated
will be minimal. ' ' :

The proponent has _applied to commence the additional dredging imfnediately after the
approved initial dredging operation had been completed, and has estimated that the operation
~ would be completed by the end of July 1992. , o

22 Major Issues

The majot issues associated with the. additional dredging of sand from the Emery Point
Sandbar raised during the review of the draft EIS and Supplement are listed below and form
the basis of the contents of the assessment report. _

Project fill requirements and ‘apparent short fall;
Fill replenishment needs for the new beach;
. Evaluation of alternative fill sources;
Adequacy of existing knowlédgé of coastal processes, particuldrly:
sedimentation processes
- sand budget = '

source of sand and accretion
wave climate;

. Discfepdncy concerning the sand v_olum_e’avaiia’ble for extraction;
. Potential impact of dredging on the form and functions of the sandbar;
Potential impact of the proposal on Mihdil and Vesteys beaches; and

.. ‘Adequacy of the proposed monitoring programs.



3. LOCAL SETTING

“This section of the report describes the local setting (existing environment) of the area ’
proposed to be dredged and places the project in context with the local and regional

- environment. For further information on the existing environment the reader is referred to
the EIS. : ' ' ' ' ’

- 31 ~ The E_mery Point Sandbar

- The vohime of ‘the saridbar depends on how the sandbar is defined. Appendix C addresses -
~ this issue. For the purpose of this proposal - and assessment, the sandbar can be defined to .

extend down to -5 m AHD on the eastern 31de and down to -30 m AHD on the western mde,

representmg a total volume of 48,780, OOO m’, '

: Analy51s of the historical hydrographlc surveys by Kinhill Engmeers Pty Ltd of the sandbari '

“in the 1992 coastal report indicated the sandbar to have a-volume of approximately 3,000,000
m’® above the bed level of Fannie Bay, however, this figure was based on the volume of sand -
above the line drawn through the sandbar between the RL -5 contour and the RL -14 contour,
for the length of the bar from the southern tip to the northern extent of the proposed dredging
area. Most of the coastal studies and impact predictions concerning the effects of additional
dredgmg the sandbar have been based on this later ﬁgure :

' All the evidence available mchcates that the sandbar is accreting with time. Sand accretion
rates, however, are not precisely known. A comparison of 1936 and 1986 surveys together
with information from 1986 and 1991 surveys, which surVeyed the southern end of the
sandbar, indicate accretion rates of approximately 50, OOO m’ per year on the whole of the
sandbar : .

The movement and accretion of sediment on the sandbar are largely a result of tidal currents,
which cause the clockwise circulation of sand around the sandbar. The ebb tides carry
sediments from the Darwin Harbour and deposit them along the western side. Subsequent
movement of the sediment takes it to the northern end of the sandbar. Flood tides flowing
past the western side of the bar cause some movement back into the harbour, but the net
movement is believed to be out of the harbour. The flood tides through Fannie Bay move
material back along the eastern face. The currents flowing out of Fannie Bay prevent the
- sandbar from fusing with the headland.

Historical records show the sandbar to be a stable feature governed by the ebb and flooding
tidal streams associated with the harbour, and oscillating as a result of weather climatic
events. This oscillation is in response to the ambient wave climate and the large tidal .
currents, producing a net inshore shift during ambient conditions. Whilst under cyclonic
conditions there is a significant movement offshore, together with a drop in helght and
widening of the sandbar :



The Sandbar can be described as a sediment "sink" rather than a "source". The material
deposited on the sandbar is primarily composed of broken shell fragments and bryozoans,
micro-molluscs, foraminfera, and broken echinoderm tests and spines. This portion represents
around 80 to 90% of the sandbar, the remaining portion contains quartz and accessary mica.

The sediments originate from various sources, rather than any single source. Inside Darwin
Harbour is believed to be an important source. Areas of shell grit and sand are known
elsewhere in the harbour . Movement of sediment out of the harbour is promoted by the tidal
stream which scours the main channels in the harbour of all sediment except | /

- gravel. As the harbour widens, the effect of the tidal stream diminishes and there is
deposition of transported material. Most of the sediment is fine to coarse grained sand and
is transported either as a saltation or traction load. The presence of sand waves along the
western side of the sandbar indicates this to be the case. Areas of high productivity of shell
- in the harbour are in the tidal flats, mangroves and rocky shoreline. Further up the harbour
the sedlmentary rocks erode to produce medium to coarse sand.

According to the proponent, the bulk of the sediment is contributed by the flood tide flowing
from north west to south east over the shoals to the west of East Point and into Fannie Bay.
Quartz and mica sediments are sourced from the gradual erosion of rocky headlands within
the Darwin area. :

‘The Emery Point Sandbar plays an important role in the sand protection of Cullen Bay,
~ Mindil and, to a lesser extent, Vesteys Beaches. The sandbar significantly reduces wave -
energy as a result of seabed friction and wave breaking.. During cyclones the 1arger waves.
- of the spectrum are broken as they pass over the sandbar thus reducing their erosive 1mpact
on the beaches.

32 Coastal Processes

The coastal environment is influenced by the surrounding waters and adjacent land masses,
~which limit the extent of waves and the propagation of waves approaching Cullen Bay. The
wave climate is dominated by locally generated waves in Port Darwin and more distant sea
areas in the Beagle Gulf. Waves reaching the Cullen Bay area are attenuated by passage
through the Port Darwin inlet and by the narrow channel between Darwin and Cox Peninsula.

‘The wave climate of the region has been ‘assessed through detaxled hindcasting and
mathematical modelling. The height of waves generated from distant sources is attenuated _
to a large extent by the Emery Point Sandbar. At high water levels, the sandbar effectively
reduces the height of waves from distant sources by 25%. At low water levels the attenuation
is in"excess of 75%. Local sea waves generated within Darwin Harbour can still penetrate
Cullen Bay from the south of the sandbar and the beaches of Fanme Bay from the north of
thc sandbar.



Results of studies into the maximum significant wave heights along the coastline indicate that
- a maximum significant wave height of 6 m can occur in Beagle Gulf at the entrance to Port -
Darwin._Locally generated waves with shorter period waves can also peak up to 2.9 m during
~cyclonic conditions. Following the attenuating effects of refraction, shoaling, friction and
‘breaking, these waves are reduced to 2.23 m and 1.27 m respectively. Waves tend to move
over the sandbar from west to .east, with a southerly bias. Ambient waves move sand over
the sandbar mcreasmg the level at the eastern side.

Sedrment transport wrthrn ‘the . Darwin Harbour environs has been mvestlgated and

hypothesised by several researchers. From: analysrs of historical records, sediment sampling
studies, and mathematical modelling of the wave climate, it can be concluded that the beaches.
-are very stable around the harbour. All results indicate very low sediment transport rates
along beaches and, although the tidal currents are strong off Fannie Bay and in Port Darwin,

the currents in the near-shore area have little 1nﬂuence on sedlment transport along the
beaches : ,

Sedrmentatron processes mfluencrng the Emery Pornt Sandbar have boen discussed above. The
~main processes that affect sedimentation in the Mindil and Vesteys beaches are storms and
creek flow rates. Storms result in the offshore movement of sediment by storm waves,
where it can be influenced by strong flood tides. Strong creek flow rates across the beaches
can result in the movement of sediment offshore and also result in localised beach erosion.
When sand movement occurs offshore from Fannie Bay beaches, the sand can be .
transported from north to south by the flood tidal stream and moved out into Port Darwin
through the gap between the sandbar and Emery Point. The proponent.considers. this. action
has contributed to the formation of the Emery Point Sandbar at the southern end of Fannie
Bay. :

Both the beaches and the sandbar are sediment sinks and are supplied with sediment from
similar sources. The sediment interaction is limited due to the tidal stream barrier and the
- nature of sediment transportation in the area. There is some sediment interaction between
the beaches and the sandbar but it is considered limited. Work on foraminiferal fauna
" indicates that there is some sediment movement and interaction with the sandbar in Fannie
Bay. Elements of foraminiferal reef fauna are found in low numbers in the sandbar. =~
‘Analysis and examination of sediment from the beaches and the sandbar shows the grain size
~ on the sandbar to be considerably larger than found on the beaches. This supports the
~ conclusion that scdirnent interaction between the sandbar and the beaches is limited.

Absolute values of sand 1nput and loss are not avarlable The evidence available shows that
the sandbar is accretrng and that there is a net input of material on the sandbar.

3.3 Conservation and Recreation Significance

The sandbar is not a significant marine habitat. Subject to harsh tidal influences, sediment
transport, there are few types of marine organisms found in the sand. In essence, the sandbar
is an assemblage of animal remains. Examination of sand dredged from the sandbar shows
very little sign of marine life. ' -



The Fannie Bay region includes a number of important marine areas. East Point Reef and
Doctors Gully Aquatic Life Reserves are protected by legislation and have significant
scientificand social values. East Point Reserve has been described as a fragile commumty,
vulnerable to changes in tides, currents, and nutrient and sedlmentatlon loads.

The foreshore between Bullocky Point northward to Buffalo Creek is on the National Estates
Register. The Estate mcorporates Vesteys Beach, East Point Reef Aquatic Life Reserve, and
Lee Point. :

Fannie Bay is probably the main focus of coastal recreation in the Darwin region. Significant
recreational use is made of the area in the general vicinity of the Emery Point Sandbar and
adjacent beaches. Recreational activities involve boating, skiing, sailing, and swimming. At
low tide the Emery Point Sandbar is visited regularly

4. ENVIRONMENTAL ASSESSMENT
41  Project Fill Requirements’

“The issue of fill requirements for the Cullen Bay ‘Project has concerned both the government
and the public. The need for additional dredging, above that identified in the 1987 EIS,
resulted in a direction by the Minister for Conservation to require an EIS.

In the 1987 EIS, fill volume available on-site at Cullen Bay was estimated to be =
750,000 m®. The construction plan submitted and approved in 1991 revised this estimated
down to 514,000 m®>. With further survey confirmation and geo-technical studies of the
suitability of the fill on-site, the actual fill available on site was re-assessed and reduced by
a further 211,000 m®>.  Therefore, the 1987 preliminary assessment of fill sources and
quantities available over-estimated the on-site fill volume by approximately 60%. This
significant discrepancy with the initial estimates is of concern and emphasises the necessity .
-for more’ accurate estimation of fill requxrcd and assessment of ﬁll sources by proponents
when plannmg and assessmg future coastal developments

The additional material necessary to displace marine mud is also significant. The science of
estimating mud displacement is complex and is not well understood. The additional material
required to cater for mud displacement can be significant in relation to total fill requirements.

Shortfalls in the amount of flll available -at the 1denmﬁed sources outhned in the 1991
construction plan have occurred in the following areas:

198 000 m from Lot 4646 due to Government rcstnctions
81,000 m® at the site due to confirmation of available matenal
130,000 m at the site due to consolidation.

~ 137.000 m’ lost due to construction methodology.

,The sum of the total short falls, reductions‘, and additional material is. 546,000 m?,
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42  Fill Replenishmenthee_ds for the New Beach

~ Under extreme climatic events the new Cullen Bay Public Beach may lose material offshore.
Modelling has indicated that sand' taken from the top of the beach would be shrfted ‘
- approximately 125 m offshore of the beach crest, and that sorne of this. materral ' ‘

: ~ would be transported away from the beach compartment by the strong flood tide currents in

the Harbour. It is arguable that in extreme events that-most of the sand would be transported
into the, Harbour Some of the sand would be resuspended and deposrted on the Emery Point
' Sandbar I :

,Therefore it is hkely that the Cullen Bay Pubhc Beach will requrre 1nfrequent replemshment

to maintain its amenity. According to the proponent, a cutter suction dredge is often based -
in Darwin and is readily available. The proponent has stated that beach replemshment would -

- be carried out by retrieving matenal from the Emery Pomt sandbar. -

: In the event that replenrshment of the Cullen Bay Pubhc Beach is necessary, under the

“Development Agreement between the proponent-and the Northern Territory, the proponent is
" required to repair-any damage to the beach for a period-of 7 years from the date of the
- agreement. Prior to undertaking any works, the proponent has committed to outline details )
on the methodology and duration of activities to the Northern Temtory Government.

‘Desrgn Report 102 on Coastal Processes prepared by the proponent commits the. proponent';
- to annual surveys of the Beach and analysis of those surveys to establish.a management plan

~ for the Beach, which would mclude beach replemshment procedures’ (p-27 Design Report -
: 102) ’ :

~ The seawall at the rear of the Beach has been designed to withstand wave action should the’
"~ Beach be completely eroded by a succession of extreme storms. According to the proponent,
 the decision to replenish the Beach with sand would be driven by aesthetrc reasons rather than

~ stability or safety of the reclarmed area.

» Approximately 200, OOO m® of sand is requrred for the establishment of the Cullen Bay Public
Beach. This amount has been incorporated in the total budget of sand required for the
: completron of the pI‘O_]CCt and is included in the addmonal dredging figures.

" The proponent has argued that most sand lost from the Cullen Bay Public Beach would be
-re-deposited on the sandbar. As a result, dredging to replenish the Beach Would plck up. this -
sand with no net loss of sand from the system as a result of these activities. This prediction
is not considered entirely realistic and there maybe some net Ioss from the local system with
no net loss of sand from a regronal perspective.

‘It is understood that annual beach surveys are proposed to estabhsh the extent of

onshore/offshore sand movements and to provide data for preparation of a beach management
‘plan. The time frame for these surveys, however, has not been specified by the proponent.
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Recommendation 1

The pfoponen} should specify the time frame for the annual surveys of the Cullen Bay
- Public Beach and monitor sand movements for at least one major storm event.

Having established that replenishment of the Cullen Bay Public Beach will be required over
time (the frequency and amount of which can not be accurately predicted), the issue is that
further dredging of the sandbar will be required in the future. The amount of dredged material
is likely to be small, however, the costs could be relatively high. The cost of dredgmg is
related to the proximity of the ‘dredging area to the Cullen Bay Public Beach.

Recommendation 2

' Followmg the estabhshment of the Cullen Bay Public Beach the proponent should assess
the likely Beach replenishment costs which would be incurred if the aesthetics and
recreational purposes of a sandy beach are to be malntalned in the long-term.

‘Allowing for future accretion and that the dredging area in the Draft EIS indicates that there
is 1.7 M m® of sand available for dredging, there appears to be a good supply of sand for
“beach- r’eplenishment'purposes Prior to dredging for replenishment purposes, ‘however,
- specific surveys of the sandbar would need to be undertaken to e€nsure that potential
accumulative impacts were prevented. Potential accumulative impacts associated with future
dredging of the sandbar for the purpose of Beach replemshment 1s an 1mportant 1ssue and is
addressed in Secmon 4.6 of this report

. Recommendation 3

Prior to dredgmg the sandbar for the Cullen Bay Public Beach replemshment specific
surveys of the. sandbar should be carried out and assessed, to the satisfaction of the
Department of Transport and Works, to ensure that the form and function of the
sandbar will not be sxgmﬁcantly affected.

4.3 . Evaluation of Alternative Fill Sources

- There were many comments. relating to the adeq\iacy of the evaluation of the alternative
sources available provided in the Draft EIS. In particular, the lack of detail provided by the
proponent regarding the economic and environmental costs associated with the alternatives.’

The proponent has acknowledged this concern and has provided more spemﬁc mformahon
in the Fmal EIS
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* In summary, the proponent has acknowledged that there are other sources of fill available for

- the Cullen Bay Project. The sand lease at the Arnhem Highway, approximately 52 km from
~ the GPO; was dismissed by- the proponent as a unrealistic option on economic grounds.

: ’L1kew1se ‘the option of dredging sand from Bynoe Harbour, an alternative option raised by
a member of the public, was rejected due to the extremely hrgh costs assocrated with
transportatron and dredgrng of sand _

.

" The Hook Road option has’ not been approved by Government and accordrngly, 1s not a |

realistic option. Nevertheless, the proponent considers that the economics of this optron are

srrmlar to the proposal to dredge sand from the Emery Point Sandbar.

Lot 4646 Jolly St locatron has already been approved by Government followmg assessment’ |
.under the Envzronmental Assessment Act The approval, however, limited the extraction to
310,000 m’, approxrmately 200 000'm’ less than the 1991 construcnon plan allowed for.

'The Thirteen Mrle Quarry optron is considered too costly by the proponent with an addltlonal :
cost exceeding $2M on the sandbar -option. Accordmg to the EIS, the short-term
. environmental impacts associated with carting fill from the Thirteen Mile Quarry would be -
srgmﬁcant in relation to other options. The impact on the road system, dust problems, noise -
pollution, and the risk of road accident were quoted in the EIS as'real issues that had to be

- .taken into account. in the evaluation of the alternative fill sources. The proponent has also | _ E

rejected this option due to the suitability of the material avarlable at the Thirteen Mile Quarry
: concludmg that-it is only margrnally surtable v SR o :

Alternatwe marine sources of fill for the marina were also consrdered in the: evaluanon of
- other options. The current dredging prograrn utilises two kilometres of pipeline, requiring one

| ~ booster pump for this purpose.” The proponent has advised that any increase over the limit A

_of two krlometres piping distance would require an additional booster pump station, increasing
~the cost of dredgrng by $4/m’, and would extend the dredging operation duration by

.approximately 10 weeks. . As for the Bynoe Harbour option, the proponent considers that
other marine sources would be too costly

Taking into account the economics, the potential environmental impacrs -and the suitability

of the fill at the various fill sources, the proponent concluded that the Emery Point dredging

~option was the preferred alternative and, accordingly, instigated detailed environmental
investigations on the: potentral impacts of dredgmg the Emery Point Sandbar '

Itis concluded that the comparison of the available sources for fill for the Cullen Bay Project .
has been satrsfactonly undertaken by the proponent '
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4.4 Adequacy of Existing Knowledge of Coastal Processes

.

- Apart from concerns expressed about the potential impacts on the function of the sandbar, the
adequacy of existing knowledge of coastal processes was the main issue raised by respondents
~ to the Draft EIS. A reasonable knowledge of the existing coastal processes

is a cntxcal pre-requisite to’ predxct with any accuracy, the potential 1mpacts of dredgmg
850,000 m of sand, with scope to dredge up to 1.7 M m’.

The principal components of the coastal environment that influence the Emery Point Sandbar
and adjacent beaches are: : :

- the local and regional wave climate; and
sediment transport processes.

Sediment transport processes are subject to the wave climate, tidal influences, and sources and
~ sinks of sediment. A summary of the coastal environment associated with the Emery Pomt
- Sandbar has been given in Section 3 of this report.

Matters that were rajsed by respondents concerning the existing coastal environment included:

the source of material supplying the sandbar

the sandbar - beach interaction

the sand budget for the sandbar

the basis for the conceptual model

sand accretion of the sandbar with time

the protective role of the sandbar

the stability of the sandbar verses cyclic movement

It is reasonable to assume that the sources of the sandbar originate from various sources both
within Darwin Harbour and from the shoals to the west of East Point. Given that between
80 and 90% of the sandbar is carbonate of marine origin, it is also reasonable to conclude that
the source is not finite and is constantly being renewed. The rate of renewal is not known.

The nature of the material on the beaches and the sandbar is similar, although it is
significantly smaller in size on the beaches. It is reasonable to assume with confidence that
the sandbar and the beaches are supplied with material from the same sources, and that
- sandbar and the beaches are sednnent sinks. and do not source other areas.

It is concluded that there is s_ome interaction between the beaches and the sandbar, however,
this interaction is limited. The sandbar is not a significant source of material for the beaches.
~If there was significant interaction between the two features it is considered that the grain size
would be more similar. The influence of the flood tidal stream between the beaches and the
sandbar also represents a significant barrier for sediment interaction. ‘
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- The proponent has acknowledged that absolute values of sand 1nput and loss are not able to
“be derived from the available information? However, all evidence 1ndlcates that the sandbar
has a net input of material. and that the sandbar is accreting with time.. The proponent has
estimated that the approximately 50,000 m® of aterial is accreted each year on the whole of
_the sandbar. This was determined through the comparison of 1938 and 1986 surveys and by -
subtracting two large numbers. Although recent surveys have provided consistent estimates,
the proponent concludes that the "estimates. of accretion rates of the sandbar cannot be
~confidently predicted" (Issue 46, p-26 - Supplement to the Draft EIS). The proponent
‘believes that the lack of confidence in accretion rates would not in any way affect the
potentral impact of dredging. From studies undertaken on the function :
" of the sandbar and modelling dredging effects, it was concluded in the Final EIS that "even

- without d@ny additional’ replenishment of the sandbar, the removal of the proposed volumes of '-

material by dredgmg would not affect the overall stability or nature of the sandbar or have
. any measurable 1mpact on nelghbourrng beaches" (Issue 46, p 26 Supplement to the EIS)

The conceptual model of the supply of sedlment and its transport has been summarlsed in the '
~ Final EIS (page 11). An extract of this’ summary is provided below: ’

The flood tldal* current enters Darwm Harbour on the Tising tide, wrth a flow from north-
west to south east over the shoals to the west of East Point and into Fanme Bay :

. 'Ihis current is forced over the shoals by the strong momentum of the continuing ebbing
tide in the middle of the main channel even when the waters outsrde of Darwm Harbour -
~ have started to rise. :

. 'Wave and cu'rrent action moves sand from the comparatively shallow waters to the west
of East Point and transfers this sand into Fanme Bay (these sands probably orrgrnally came.
from further to- the north- east) ,

The sands in Fannre Bay are moved in a clockwise dlrectmn to the south some onto the
beach and some onto- the sandbar

On the western slde of the sandbar, th'e very 'strong currents from the Harbour ebb tide are -
‘responsible for the alignment of the sandbar and the long tail to .the north.

The ebb tide contributes some materral eroded from the seabed of the harbour Other
" materials originate from the erosion of Emery Point and the movement of that materral

northward by the ebb currents. However, the bulk of the matenal probably comes from‘_
- the north :

Wave action, particularly durlng cyclones is respon31ble for the east-west movement of
the sandbar and for the changes in its height. The normal tidal currents act as a restoring -
force to return the sandbar to its normal condition. - :

~ Port and Harbour Consultants Pty Ltd. consider that the coastal processes described,

particularly in relation to the formation and rrugratron of the Emery Point Sandbar, appear to
be loglcal and correct. :
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Wave and tidal climate was.not raxsed as an important issue during the review of the Draft
EIS as this aspect of coastal processes had been extensively researched by the proponent and,
- as a result, was well documented in the Draft EIS and supporting documentation. The
methods used for wave hindcast and wave transformatlon are standard techniques and are
considered acceptable.

Sediment transport along the Fannie Bay and Darwin coastline has been investigated in a
number of studies ( ACER - Vaughan consulting Engineers, 1991; Riedel and Bryne:
Consulting Engineers, 1988; Mitchie, 1988; and Dwyer and Assoc, 1980). The conclusion
reached by all studies is that there is only small net littoral drift throughout the year, and that
sediment transport rates along the coastline can be considered very small in relation to other
_coastlines in Australia. Due to a low energy coastline and shallow protected waters, the -
beach areas around Darwin are very stable. |

The main mechanism that can cause loss of beach sediment is storm waves. Storm wave
- influence results in beach sediment being deposited offshore where it can be influenced by
strong flood tides. Under ambient climatic conditions the offshore sand is gradually re-
deposited on the beaches.

As dlscussed earlier, cyclones can also affect the location and form of the sandbar.
Examination of historical information shows that cyclonic activity reduces the height of the
sandbar but greatly increases its width. The sandbar also shifts to the west and to a lesser
extent to the south. Port and Harbour Consultants Pty. Ltd. have commented that the effect
. .of cyclonic conditions on the sandbar has been adequately addressed.

The protective role of the Emery Point Sandbar has been discussed. in the previous section.
Wave transformation over the sandbar was tested by mathematical and flume (physical)
modelling. Wave transformation over the sandbar occurs due to wave breaking and frictional
. attenuation. The results of the mathematical modelling of waves r’anging from 3 to 6 m in
height, considered for a 1'in 100 year water level showed that waves were limited to a height
of H = 2.9 m. The largest significant wave helght generated in the physmal study was H; =
2. 4 m, with the h1ghest smgle wave equal to Hp = 3. 6 m.

PQrt and Harbour Co’nsultants Pty Ltd. concl-uded that, in comparison, the mathematical
modelling of the actual situation produced results which were no greater than the design
waves estimated by the flume testing, and considered that the waves used in the flume
modelling study to design the breakwaters and revetments for the Cullen Bay Marina were |
valid. Wave attenuation across the Emery Point Sandbar is critical to the whole coastal
engineering design of the Cullen Bay Marina. Therefore, it is in the developers interests to
ensure that this information is validated. -The conclusion by Port and Harbour Consultants
Pty. Ltd: supports the wave climate studies undertaken by the proponent and the assessment
- of the wave attenuating function of the sandbar.

As noted previously, the design significant wave hei’ght generated in Beagle Gulf is 6 m from
a wave direction of 300 degrees. . A 6 m wave is reduced in height significantly as it
progresses towards Myilly Point. By the time it reaches the seaward side of the Emery Point
Sandbar the wave height is limited to approximately 3.5 m. At high tide, the sandbar
effectwely reduces this wave height by around 25%, prov1d1ng important protection to Cullen
Bay and Mindil and Vesteys beaches. - :

16



In Conclusron the EIS and suppomng documentation provides adequate information-on the
existing coastal environment and functions of the sandbar to allow confident predictions to = -
- be made on the potential impacts of additional dredging of the Emery Pomt Sandbar. This
’ conclus1on is supported by all Government advrsory bodies. :

4.5 ‘ Sand Volume Available fo’r‘Ex'tract'io,n from the Ejrnery Point Sandbar

"The proponent reported a number of submissions querying the amount of sand that could
safely be removed from the sandbar without. resultmg in any srgnrﬁcant change to the ex1st1ng \
form or functlon of the sandbar :

Since . the 1987 EIS the amount available for dredgmg has changed from 400 OOO m’ to .
1,000,000 m? (indicated in the coastal engmeermg study report 102) to 1,700,000 m® in the
- current Draft EIS. The proponent explains in the Supplement to the Draft EIS that the studies
- undertaken in the 1987 EIS were sufficient to show that up to 400,000 m® could be taken.

The area of dredgmg was to the south of the' current proposed area and was much smaller in - |

‘size than the area shown in the 1992 Draft EIS. -More detailed studies were undertaken in-
1992, involving mathematical wave modelling, sediment transport, and bar behaviour. This
study and modelling showed that dredging to depth of AHD -14m in a thin slice along the
out edge of the sandbar could yield up to 1,000,000 m* of material wrthout changing wave
transformation over the sandbar. By changing the dredge capacrty so that dredging could be.

undertaken at AHD -23m, it would enable up to 1,700,000 m’® to be removed “Modelling S

undertaken by the proponent for the maximum dredge capacity of 1,700,000 m” in the manner

~ proposed would not result in srgmﬁcant changes to the existing form or functron of thev .
sandbar : :

~ The Justrﬁcauon provrded by the proponent for the above changes in-sand available for
* dredging from the Emery Point Sandbar is considered entirely reasonable and acceptable. The

impacts associated with the dredgmg descrrbed in the Draft EIS are exarmned in the followmg
secuons v

46 ~ Potential Impact of Dredging on the Form and}Func»tions of the Sandbar

The main issue of concern raised during the assessment of the additional dredging _proposal

was the potential impact-on the form of the sandbar and whether a change in form would '

affect the protective function of the sandbar. Associated with this issue is the potential 1mpact
of dredgmg on coastal processes in partlcular sedrment transport
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In summary, the issues concerning the potential impacts of dredging on the sandbar and
coastal processes are as followsx : :

potentral impact on the form of the sandbar, and the p0381b111ty of collapse and crest helght
reduction;

potenual 1mpact on the wave attenuation capacity of the sandbar and thc potent1a1 impact
of storms on the sandbar following dredging; :

potentlal impact on local coastal processes, including thc dynarmcs of the sanclbar, current
patterns, and sediment transport; and .

potential impact on Cullen Bay, Mmdxl and Vesteys beaches, in particular sand budget,
sedlment transport and beach erosion.
To minimise the above 1mpacts a number of dredgmg location opt1ons were assessed. The
~ constraints of this assessment mcluded : ’
the maintenance of the dynarmcs of the sandbar and inshore wave climate;

.. the likely interaction with interpreted sandbar behaviour;

to ensure that the removal of sand would not have any adverse impact at Cullen Bay or
~on Fanme Bay beaches; ' ’

locatmn of the. power cable crossmg, and

. fea51ble dredging depths and dlstance from the site. ( As noted. prevmusly, to dredge-v
' furthcr than 2 km from the site would carry an addmonal cost burden of $4 m®).

These options included a channel on the south eastern side of the sandbar and dredging near
the southern tip and a strip taken from the seaward side of the sandbar. Dredging of

“the southern tip and the inshore side of the sandbar were rejected because of concern :

regarding potential modifications to the wave, current and sediment transport regimes and .
- potential impacts on the adjacent beaches, despite the fact that both options would have -
: resulted in less expensive dredgmg rates.

The proponcnt has advised that "there would be no change to the form and function of the
sandbar following the proposed dredging" (issue 38, p-24 of the Supplement). The coastal -

- process studies and modelling undertaken for the Draft EIS indicates that if sand is removed

as a relatively thin slice from the seaward edge there would be no significant impact on the
coastal processes. The Draft EIS states that "the coastal process studies considered in detail
~ the most appropriate dredge location, operation, and profile which would ensure suitable
material was obtained without adversely impacting on the form and funcuon of the sandbar"
(issue 35, p-23 of the Supplement)
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It is likely, however, that the dredging of a. total of 850,000 m* of material will effect the
- form of the sandbar because, if nothing else, the dredging would result in a reduction in'the .
- size of the existing sandbar:by approxrmately 2 %. The issue, therefore, is whether this
change in form of the sandbar is significant, and whether it could result in the downstream
impacts,, such as sediment transport effects and wave transformatron changes

By dredging a relatively narrow parallel strip’ from the outside of the sandbar and by
‘maintaining the contour profile, the proponent has shown' using mathematical and physical
modelling that the resultant change in form is not significant. The Supplement states that the o
~height of the sandbar would be maintained, and that the dredging area is located to
~ensure that there would be no significant impact on the crest height. Furthermore, the width
of the sandbar, following dredging , would still be substantial in comparison with the wave
- length of approaching waves. The notion that dredging the sandbar in the manner descnbed
would lead to an early collapse of the sandbar is unfounded and can be dlsmrssed as a
potentral outcome.

Port and Harbour Consultants ‘Pty Ltd concur that the design dredge profile from th.e sandbar
is optimal in terms of reducing the risk to the sandbar "sediment transport processes and
therefore its form and functron as shelter to the beached and to the Cullen Bay Development '

Notwrthstandrng the fact the 1,700,000 m°> of matenal is an enormous.volume, in relatxon to
the entire sandbar it represents a small percentage. Examination of natural scale diagrams of

- the.resultant face of the sandbar after dredgrng shows that the change in. the. overall sandbar
form is rmmrnal :

The main issue concerning any change in the form of the sandbar, as a result of dredging is -
the potential associated impacts. The proponent has undertaken extensive studies of the wave
climate that have indicated that as long as thegtedging was carried out in. the manner
described in the Draft EIS there would be no impact on waves or currents. "The studies have
- shown that there would be no measurable change to the waves and currents and therefore no
change to the supply of sediment or the processes which form and shape of the sandbar and
the netghbourmg beaches" (Issue 38, p-24, Supplement) :

Extensrye measurements of tidal currents and patterns were undertaken as part of the 1987
'EIS over a variety of tidal conditions. The proponent considers that actual measurements of
tidal movements are more accurate than the results which could be achieved by modelhng and
that tidal modelling, therefore, was not warranted Thrs is supported..

The wave climate studies, as described previously, used a full 'year of wave hindcasting
_ sampling wave height 4 times a day. The wave climate portrait was then modelled to depict.
the wave transformation over the sandbar. The model was run for the existing situation and
~ then modified to show the wave transformation over the sandbar after dredging had taken
place. The sandbar after dredging continued to act as an effective barrier to larger waves, the
width of the sandbar being sufficient to effectively remove any further wave energy passing

over the sandbar by frrctronal energy loss. -

Appendix B of the Supplement provides wave herght exceedance curves for the existing and
dredged suuatrons shows’ there 1s very little difference in wave conditions. It should
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be noted, however, that the hindcasting sampling over the year did not encounter extreme
climatic events, that would produce design significant wave heights. It is obvious that the
protective function of the sandbar needs to be examined when subject to extreme wave
conditions. After all, it is under these circumstances when the protectlve capacity of the
sandbar is required.

'Thls matter, however, was also consideréd in some detail by the proponent in the EIS,
including the modelling of a post-cyclonic form of the sandbar . Although the post-cyclone
shape of the sandbar was different (lower crest height but considerably wider), the effect on
wave attenuation of the significantly wider bar section is substantially the same.

Mathematical modelling with dredging, coupled with a reduced bar height (post-cyclonic
conditions), using the design significant wave height generated in Beagle Gulf of 6m
showed that wave transformation over the sandbar was similar to that provided by the existing
sandbar and that the dredged sandbar still performed its current function. Within the accuracy-
of the model the proponent concluded that the dredging would have no measurable impact
on the extent of that protectron

It is important to add that in the modelling exercise, the sandbar which was modelled was
considerably smaller in size to the 1991 section and that the proposed dredged profile of -
the sandbar still resulted in a significantly larger feature than that modelled in the flume

* - stability and wave transformation tests. A narrower bar had to be modelled due the limited

length of the flume. According to Kinhill Engineers Pty. Ltd., in Report number 102 on
Coastal Processes, this limitation of the model "would therefore result in slightly conservative
‘designs"(p-38). Kinhill Engineers Pty. Ltd. also concluded that it would be possible to .
remove the entire thin outer-section length, without modifying the mshore wave climate or

’ bar stability. :

Given that the modelling has been validated and that it appears to provide a good indication
of wave transformation over the bar under varying sandbar formations, and that the form of
the sandbar would not be significantly altered as a result of dredging the outside strip, it is
reasonable to conclude that the sandbar would continue to provide effectwe protectmn of
nearby beaches under post—dredgmg and post—cyclomc condrtrons

By maintaining the'approximate form of the sandbar the dredging of this area is unlikely to
result in any change ‘to the hydrodynamics of the tidal current patterns around the sandbar.
Also, the existing sediment transport patterns influencing sediment growth would contlnue'
unaffected. According to the EIS, sand would continue to move in the same cyclic pattern
~around the sandbar as in the past. The proponent considers that there is no conceivable event
which might prevent the continued supply of sediment to the sandbar. The EIS concludes that,
in relation to accretion of the sandbar, the rate of increase is not important as the studies and
modelling show that even without any regeneration the sandbar is stable and the dredging
would have no measurable impacts on the beaches, sand processes, wave chmate and other
coastal processes :

The potential impact on the adjacént Fannie Bay beaches as a result of dredging the sandbar '
is a concern to several respondents to the Draft EIS, including the Darwin City
‘Council. The Supplement to the Draft EIS has adequately addressed this issue and states that -
the extensive modelling undertaken on the impact of dredging of the bar has taken into
‘account the associated potential impacts on neighbouring beaches and that it has shown that
there would be no measurable impact on the adJacent beaches.
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' k Modellrng of sediment transport at Mindil Beach showed that after dredging the long shore
sediment transport would be the same. The beaches were also modelled for a cyclonic event,

for. both pre-dredging and post- dredgmg conditions which indicated that within the accuracy
‘of the model theére was no change as a result of dredging. That is, there was no measurable
drfference in either the longshore trarisport or inner wave climate as a result of dredgrng

As -drscussed in SCCthl’lS 3.2 and 4.4 the interaction between the sandbar and the beaches is

limited in respect to sediment transfer. It follows that the removal of 850,000 m 'frc')m the

outer edge of the sandbar is highly unlrkely to result in any accelerated beach erosron other
than that naturally encountered

. Future dredging of the sandbar for the purpose of the Cullen Bay Public Beach replemshment -

‘could result-in potential accumulative impacts if the dredging is not

- appropriately planned and managed. Accordrngly, it is important that future dredgrng for this
-~ purpose be undertaken within the dredging area defined in the EIS. Given that there is
1,700,000 m® available and that excess material will remain after additional dredging, it
appears that there is ample material available within the dredging area for future
replenishment. Should replenishment dredging be required within those areas that have already
been dredged, a surveying would be necessary to ensure that sufficient accretion had occurred
in these areas. Alternatrvely, future dredging would have to take place to the north of the
proposed dredging program in accordance with the dredging profiles provided in the EIS.
Provided that this safeguard is adopted accumulated impacts of future dredgmg for
replernshment purposes would be expected to be rrunrmal B

From the studies undertaken by the proponent it can be concluded that the form and function
of the sandbar would not be altered as a result of additional dredging as described in the EIS.
The proposal would not result any measurable change to waves and currents, and would not
alter the supply of sediment or the processes which form and shape the sandbar and adjacent

beaches. Natural accretion of the sandbar would contmue however, this rate is not cr1t1ca1 to
~ the protectwe functron of the sandbar.

4.7  Adequacy of the Proposed Monitoring Programs |
- Several respondents to the Draft EIS commented on the adequacy of the monrtonng program
put forward by the proponent Essentrally, there are two main components of the program:

monitoring of the volum_es of rnaterial dredged; and

monitoring the compliance with approved dredging proﬁles.

21



Condition number 7 of the Miscellaneous Licence (see Appendix D - Miscellaneous Licence

1820) for the approved dredging requires the licensee to do the following monitoring tasks:
arrange for a licensed surveyor to survey both the extraction area and the location where
the fill is deposited to determine the quantity of sand dredged. This survey is required half

way through the dredgmg as well as on completion to determme the quantity of fill .
dredged;

carry out surveys of both areas at any other times as directed‘by the Minister administering
the Crowns Land Act, provided that the interval between surveys is not less than 30 days;

provide copie$ of all surveys and reports on quantitiesyof sand dredged t'o,the Department
of Lands and Housing and Local Government; and

maintain continuous records of the quantity of material dredged, providing estimates on
a weekly basis to the above Department together with details of profile monitoring and
conformity with approved profiles.

The proponent has made a commitment in the EIS to undertake the additional dredging in
accordance with the same or similar conditions as the above, and has made a commitment to -
‘carry out surveys to. determine the progressive volumes of matenal dredged on a monthly
basis. To date, sandbar clearance surveys are carried out with survey lines at 10 m centres.
~ Port and Harbour Consultants Pty. Ltd. have supported the commitments by the proponent,

concluding that the ' momtormg programme for dredging operations from the Emery Point
sandbar is extensive and appears to cover all aspects". :

Recommendation 4

Monthly survey reports showing the pfogressive volumes of material dredged should be
‘made available to the public on request. : '

‘An audit of the compliance with the Miscellaneous Licence conditions has been carried out
by the Department of Transport and Works, with specific emphasis on condition number 1
of the Licence which requires the dredging of the sandbar to be carried out in accordance -
with dredging profiles and program approved by the Secretary of the Department of Transport
and Works. ‘ :

In summary,'a before and after survey of a dredged area were over laid and compared to the
. predicted and approved post dredging profile. The quantity of sand dredged from the survey
‘area was also compared with the pre-determined quantity for the given area to be dredged.
Some allowance was given for the final profile as this could take several months before the
final profile stabilised. The results of the audit indicates that the removal of sand is overall,
within the approved plan areas and allowable quantities.
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' Accordlng to Port and Harbour Consultants Pty Ltd., all dredging is should be marntarned '
within dredging tolerances as these were set with the dredging operation in mind, and that

"thesé dredging tolerances should be monitored closely as dredgmg contractors will preferto - .

over-dredge-in any one area to avoid plant movements". To ensure the these dredging:
tolerances have not been exceeded and that the resultant dredged profile compares with the
design specifications, it is important that clearance surveys be undertaken regularly and that -

. the work procedure for recording of dredging profiles and verification of quantities dredged

as outlined in -Appendix E be strictly adhered to by the proponent. Before any additional -
dredging proceeds, it is-considered that a clearance survey of that area already dredged should
be undertaken by the proponent and certified by Government and that any non- conformance '

- with dredgrng tolerance levels should be rectlﬁed

, Recommendation 5

: The proponent should
‘ a)’ undertake a full clearance survey of the area dredged for the exrstmg dredgmg
-~ operation (approved extraction volume of 300,000 m® - Miscellaneous Licence

1820) to the satisfaction of the Department of Transport and Works prior to -
the commencement of any additional dredging; and

b rectrfy and restore any area where. dre'dging tolerance levels had l)een‘

exceeded, to the satisfaction of the Department of Transport and Works, prlor ‘
“to the commencement of any additional dredgmg

The | rndependent assessment by Port and Harbour Consultant Pty Ltd, consrdered that in l1ght’

- ~ of the current state of knowledge of the sandbar dynamics being mainly of a qualitative

‘nature, the quantities of material to be dredged should not be excessive in relation to the
magnitudes of the sediment transport processes. Accordingly, they recommended that the total
quantity removed. from the sandbar should be limited to 850,000 m’. This conclusron
however, is conservative and is based on the sandbar havrng a total volume of 3,000, 000 m*
and dredging not extending beyond -14 AHD. Further explanation on this aspect is provided

in Section 3.1 of thrs report and the Supplement to the Draft EIS.

Port and Harbour Consultants believe that prior to any further dredging, the continued
effectiveness of the post-dredged sandbar for attenuation of the design wave conditions should
- be ascertained. “Within the period of responsibility as determined under the ‘development
agreement, but not before at least 2 years which include some cyclonic actrvrty, survey results
- should be renewed to re-affirm the sandbar dynamics. The need to ascertain the effects of
dredging 850,000 m® is supported and, accordingly, dredging operations should be suspended
following the extraction of the additional material. At the completion of dredging , however,
a clearance. survey should be carried out, srnular to that requned for the initial dredging -
operatrons :
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Recommendation 6

The proponent should: -

a) undertake a full clearance survey of the area dredged for the additional
dredging operation (volume of 550,000 m’) to the satisfaction of the
Department of Transport and Works prior to the decommissioning of the
dredge plant; and

b)  rectify and restore any area where dredging tolerance levels had been
' exceeded, to the satisfaction of the Department of Transport and Works, prior
to the decommissioning of the dredge plant.

E Recommendation 7

‘Further dredging of the Emery Point Sandbar' should be snspended for 12 months
following the extraction of the additional 550,000 m’ of material to allow for
mvestlgatlons to confirm the integrity of the sandbar.

Recommendation 8 °

The proponent should:' .

a) survey the sandbar 12 months after the addmonal material has been extracted

' - and thereafter re-survey the sandbar each May-and October for a pernod of
four years; '

b) _submit the survey results to the Minister for Lands, Housing and Local
- Government together with an annual explanatory statement by a qualified
. coastal engmeer and / ' : :

¢) - 12 months after the additional material has been extracted, audit the effects
of dredging the sandbar (which would include physical and mathematical
" modelling to determine the accuracy of predictions concerning the protective
function of the sandbar), in accordance with Clause 15 (i) of the
Administrative Procedures of the Environmental Assessment Act; and prepare ‘
and submit an: audlt report to the Minister for Conservatxon '

- The proposed monitoring programkputrforward by the proponent also includes:

Turb1d1ty testing, using a Secchi disc on a weekly basis ( three rephcate readmgs at 6
dxfferent locauons near the dredge, listed in the Draft EIS) and
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Aerlal surveillance every six weeks to verlfy the existence of any SCdlant plume and to
monitor the visible sandbar, the results of which the proponent’ has stated would be made :
avallable to the Conservation Cornrrussron or the Darwin Port Authorrty

Turbrchty testmg usmg a Secchi disc. for the initial dredglng operatlon has shown ‘that the
turbidity levels associated with the’ dredgmg activities of the sandbar are well within NH & -
* MRC Australian Water Quality Guidelines. Turbidity levels around the operatmg dredge ‘

show similar levels to that which occur naturally in the v1crn1ty of the sandbar : :

.Inspectlon by Conservatlon Commrssron Officers durmg the mmal dredgmg operatlons
~ visually confirmed that turbidity was not significant. This i is due to the type of dredge being
- deployed, the nature of thé material being dredged (coarse shell grit and quartz), and the
absence of sensitive marine ecosystems in the immediate area. It is therefore concluded that
further turbidity tesnng a53001ated W1th the proposed dredglng is not warranted.

, Recommendation 9

‘ Turbtdlty testmg should not be made a condltton of consent should the dredgmg be
approved ' SRR

Aerial photography is considered 1mportant partlcularly to examine and compare the v1sua1
. sandbar and adjacent beaches at low tide. This information together with surveys will

. indicate whether the form of the sandbar has been significantly. altered. If.aerial photography
indicated unexpected variation of the form of the sandbar, then this would trigger new surveys -
-and physical modelling testrng to indicate if the function of the sandbar had been srgmﬁcantly
affected : :

_ Aérial photo graphrc 1nterpretatron proposed by the proponent wxll require further con51derat10n
by Government. Aspects that need to be resolved include frequency, penod and
~ interpretation method. : « :

- Recommendation 10~ - . - CoE B S

The proponent should prepare and implement an Aerial Surveillance Monitoring
Program of the Emery Point Sandbar and Adjacent Beaches in consultation with the
Conservation Commission and the Department of Lands and Housing and Local
Government, to be implemented prior to the commencement of additional dredging.

In conclusion, it is considered that subject to the above recommendations concerning the

dredgrng monitoring program, that the commitments made by the proponent and conditions

already required under the development agreement and licensing provisions are adequate to

ensure that the dredging volumes can be accurately. determrned and that the form and functlon :
of the sandbar wrll be properly monrtored
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4.8 O-ther Issues

-

[Impacts on Marine Fauna and Conservation Areas

Section 3.3 describes the sandbar as not a significant marine habitat, and that there are only
few. types of marine organisms found in the sand. Examination of sand from the sandbar
shows very little sign of marine life. Turbidity and sedimentation associated with the
dredging is very limited and would be of short-term consequences only. Relevant
Government agencies consider that the dredging would not result any significant impact on
marina fauna, commercial or recreational fisheries, or to marine conservation areas.

Greenhouse Effects

As a result of concerns expressed during the review of the Draft EIS additional studies were
commissioned to model the. effects of enhanced greenhouse impacts on existing sea levels,
on wave climate and coastal processes around the sandbar.

Longshore sediment transport was also modelled assuming a 50 cm rise in sea level. The
- Supplement states that although the absolute value of sediment transport increased with higher
water level, within the accuracy of the model, there were no differences between the pre-
dredged and post- dredged condition.

Greenhouse issues were also raised in the 1987 EIS which resulted in the Cullen Bay Project
being designed to allow for a potentlal sea level rise, having incorporated this allowance into
the sea wall design to increase its he1ght with sea level changes.

Social Issues

It is concluded that there will be no long-term social impacts associated with the proposal,
and that short-term impacts will be minor. It should be noted that land based fill options
would result in considerable short-term adverse impacts compared to the dredging proposal. ‘

Social issues related to the additional dredging are not considered to be significant.
Respondents to the Draft EIS did not comment on any social issue, except to clanfy
information on the existing social envuonment

Noise levels are expected to be sirrlilar to those occurring during the initial dredging
operation. ~ The proponent has recognised that the additional dredging would cause a
‘temporary deterioration in the ex1st1ng aesthetic quahty of the Emery Point area.

Recreational aCtl'VltICS which are undertaken at Mindil and Vesteys beach areas would not be

affected by the additional dredging, and the proponent anticipates that there would be no
deleterious effects on the activities of the Darwin Sailing Club.
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- Recommendation 11

The pfoponent should continue to aetlvely consult with the‘Dax"w'm Sailing Club in
relation to dredging activities to ensure that the club is fully mformed of the location of '
dredge and proposed operations. :

NT Legisldtioh '

The Abongmal Areas: Protection Authonty has adv1sed that the proposal does not pose a
vsubstantwe nsk to sacred s1tes in the vxcmlty

The proponent has made fully aware of TthSS $ respon31b111t1es under the Hentage'
Conservation Act. : B

_ Navxgémonal issues have been determined by the Darwin Port Authority, in accordance with
the Darwin Port Authority Act. Tt is expected that should the proposal be approved by the -
Minister for Lands and Housing and Local Government, that the Darwin Port Authonty will

issue similar cond1t10ns to that required for the existing dredgmg program. .

5.0 CONCLUSION

The quantity of material proposed to be dredged from the Emery Point Sandbar is relatively
small in relation:to the overall quantity of sand in the sandbar. It is also clear from further
investigations conducted on the sandbar that it is a significantly larger feature than that
~ identified in the 1987 EIS and early modelling tests, It is considered that the current EIS and
supporting documentation provides adequate information on the existing coastal environment
and functions of the Emery Point Sandbar to allow confident predictions to be made on the
potential impacts of additional dredging of the sandbar. This conclusion is supported by
Govemment advisory bodies and the mdependent assessment. ’

From the studies undertaken by the proponent, being the best available information on the
sandbar and local coastal processes, it is concluded that the form and function of the sandbar

would not be altered as a result of additional dredging as described in the EIS.

Dredging would not result in any measurable change to waves and currents, and would not

" alter the supply of sediment or the processes which form and shape the sandbar and adjacent

beaches. The proposed dredgmg should not 51gn1ﬁcant1y alter the profile or wave attenuation
’charactenstxcs of the Emery Pomt Sandbar.

Natural accretion of the sandbar will contmue however, thlS rate 1s not cntlcal to the
protective function of the sandbar.
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The recommendations in this report concerning the monitoring program and the commitments |
made by the proponent will ensure that the dredging volumes can be accurately determined
and that the form and function of the sandbar will be properly monitored.

The independent assessment by Port and Harbour Consultants Pty Ltd concurs w1th the
above conclusion, and considers that the additional dredging "in the form proposed should
result in minimum impacts to the sandbar and beach coastal processes and also should
mainitain cyclone protection currently afforded to the Cullen Bay area”. ‘

Port and Harbour Consultants Pty. Ltd. also concluded that the "dredging of the Emery Point
Sandbar should be restricted to a maximum quantity of 850,000 m’ within the specified
design lines and grades until further monitoring allows better quantitative estimates of the
. dynamics of the sandbar". The assessment has shown this maximum quantity to be
conservative. - ‘

It is concluded that, in general, the proponent has' adequately addressed all relevant issues and
those comments faised by Government and the public on the Draft EIS. '

" The Conservation Commission considers that the requirements and objective of the
Environmental Assessment Act 1982 and the Administrative Procedures have been met by the
proponent. :

Subjeet to decisioné ‘which permit the additional dredging of the Emery Point Sandbar to
proceed, the main recommendation resulting from the Environmental Impact Assessment
process is as follows:

Recommendation 12

‘The proponent is to ensure that the proposal is implemented in accordance with the
environmental commitments and safeguards identified in the Proposed Additional
Dredging from the Emery Point Sandbar Draft Environmental Impact Statement 1992,
or as modlﬁed in the Supplement to the Draft EIS. :

It is acknowledged that durmg detailed 1mplementat10n of proposals, some ﬂex1b1hty is
necessary and desirable to allow for minor and non-substantial changes to the specifications
which have been examined as part of this assessment. It is considered that subsequent
statutory approvals for this proposal could make provision for such changes, where it can be
shown that the changes are not likely to have a significant effect on the environment.
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. APPENDIX A: -

Table 2.1 Details of submissions received

LIST OF RESPONDENTS TO. THE DRAFT EIS

Subrrﬁssioh '~ Name/organization/

Pages of

20

-GPO Box 990, Darwin .

" . number affiliation - -submission
Public
-~ 1 S.Jackson, J. quock Envu'onmem Centre - . 4 -
2 T.Fitzgerald - 40 Playford Street, Fannie Bay 3
3 J. Haritos 7 Larrakeyah Terrace, Darwin- 4 -
4 T. Haritos - 137 Smith Street, West Darwin. 6
S - W. Petrass 17 Waters Street, Rapid Creek 3
-~ 6 ] Fitzgibbon 56 Gregory Slreet,Parap .10
7 J Hooper - . 7 - 10 Brogan Street, Fannie Bay. 4
8~ Ciillen Bay Concemed Citizens GPO Box- 2120, Darwm 2
9 G. Parsons ' . 14 Maude Street, Anula 1.
10" - M. Mulrennan, M. Sullivan — North Austraha PO Box 41321, Casuarina 2
"wathmuANU) ' - _ R o
11 W. Fisher 19 Kirkland Crescent, Darwin 3
12 R. Whitling PO Box 42778, Casuarina -~ 3
Government
- 13 Darwin City Council - 1
- 14 CCNT R " PO Box 496, Palmerston 4
15 . Department of Transport and Works PO Box 61, Palmerston - 6
16 - Darwin Port Authority GPO Box 390, Darwin 1
17 Department of Lands and Housing PO Box 40246, Casuarina 1
18 Museums and An Galleries of the N.T. ~ GPO Box 4848, Darwin o1
19 Aboriginal Areas Protection Authority ~ GPO Box 1890, Darwin 1
Departrnem of anary Industry and Fisheries 3




Table 22 SUMMARY OF ISSUES

Submission Z.,_Ecm..

Issue
No.

Issue

8

9

10

11

12

13

14

15

16

17

18

190

20

EXISTING ENVIRONMENT

Coastal Processes

Sources of material supplying the
sandbar/sandbar-beaches interaction.

Sand budget for the sandbar,

Sand accretion of sandbar with time.

' Homogeneity of sandfill.

Protective role of sandbar for beaches.

ANl lwl

Stability of sandbar versus cyclic
movements.

Basis of conceptual ‘model of sand
transport. 4 g

Composition of sandbar.

Tidal model.

Social Environment

10

Archaeology and Aboriginal sites.

11

 National estates register.

Biological Environment

12

Sampling of marine organisms on




19

Location of dredge ‘area in relation to

Issue | Issue 10 J11 J12 |13 14 [15° |16 17 118 20
No. : : :
PROJECT DESCRIPTION
_Fill Requirements
13 | Changesin maximum dredge volumes. B * *
14 Future replenishment _.Ez._-n,an:..m. * M
15 - | Volume required to finish. ~ - *
16 Tota! materials budget required for *
project. , : :
17 Material requirements relative to * *
" | original expectations. ,
18 Utilization of sandbar material for
general fill rather than just beaches.
19 | Qualities required for fill material. *
Dredging Operations
20 Dredge fuelling operations. *
21 | Dredge depths. * *
22 Removal of sand opposite Sailing Club.
23 Dredge cross-section and quantities. 1 * *
24 Changes in shape of dredge cut.
25

| outer edge sandbar. .
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1.0 -

2.0

2.1

INTRODUCTION

' In response to a request from the Northern Terntory Department of Transport and Works

(reference facsrmrle of 30th December 1992) a review of the Cullen Bay Waterfront

Estate and Marina Project, Draft Envrronmental Impact State (Draft EIS) and also of. the

Supplement to the Draft ElS have been carried out.

This document lncludes comments on the major lssues relatlng to tHe addltlonal dredglng

of the Emery Point sandbar as proposed by the proponent and as detalled inthe Draft EIS

and Supplement to the Draft EIS documents. -

EIS. REVlEW |
Coastal Processes ‘-

On the basis of reportrng provrded in the supplement to the ElS itis clear that the sources )

of supply of the coarse and well sorted materials formlng the sandbar are of marine orlgrn

v carbonates (80%) and a smaller percentage (20%) of quartz ongrn

Indications are that the sources of matenals whrch will supply the sandbar are not fmlte

. Marlne organlsms and the supply of quartz from breakdown of topographrc features are

- not hlndered by either the Cullen Bay development or other developments in the Darwm »

region to date.

The sediment budget (accretion/eroslon) of the sandbar‘is difficult to .assess with any -

~ reasonable degree of"a'c"'curacy‘as stated by Kinhill Riedel and Byrne in their Coastal

38012/A02

Processes Document No. PElO44lOO DO.102 and relterated in the Draft EIS and
Supplement

Considering the geological age of this feature; and in'partlcular the comparison of the

1938 and 1986 surveys of the Emery Port sandbar, an average annual accumulatlon rate

of 50, OOO m3/year appears to be on the upper limit of posslble accumulation per year. For
example, the 48 year period strpulated above would result in 2.4 mllllon m® accumulated
over that period compared wrth a total volume of 3.0 ml”lOl’l m°. However it is not unlikely

that any one year could achieve such accretion rates
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2.1

Coastal PRocesses (Cont'd)

Although it is felt that the average accumulation is less than 50,000 m’/year the accreting

nature of the sandbar as stipulated in KRB reports is concurred with.

The sandbar s characteristics of reworking under current and wave action make it dnffrcutt
without detailed regular surveys to be sure about the accretronary quantities (monttormg
as discussed later in this report will need to be established both durmg dredgtng and post

dredging to obtain a satisfactory understanding of the sandbar sediment dynamics to '

" establish any further utilisation of the bar as a future source of materials).

38012/A02

With the above points in mind, it is clear that an assessment of the exact quantity of the '

“sandbar to be dredged without major reshaotng of the sandbar occurring is a difficult

_number to assess. However the quantity to be dredged should be dredged wrth minimal

disturbance to the mean confrguratton of the sandbar

At this stage it is understood that the Developer intends'borrowing up to 850,000 m® in

, totat from the sandbar for construction purposes (including beach construction).

The sediment transport along'and around the sandbar in absolute terms is not as critical
to the assessment of sandbar sediment dynamics as opposed to the gradients in-transport

which ‘are set up along the sandbar due to interaction of waves and currents-on. the

bathymetry of the sandbar.

Modrftcatton of the bathymetry due to dredgtng should therefore Concentrate on-producing |
minimal dtsturbance to the existing pre-dredge sandbar profiles. Ktﬂhl” Riedel and Byrne
(KRB) are fully aware of these processes as evidericed in their reporting and have -
consequently opted to dredge the material from a thin slice along the seaward western

face of the sandbar..

it should be noted that these gradrents which can be in a tongshore direction due to tidal

,currents plus waves and in an onshore/otfshore direction due to waves will cause the

flattening and redistribution of the sandbar reported in the Coastal Processes report (refer

section 6.1 and 6.2 and figures 6.1 to 6.5 of Document Number PE 1044.100.DO.102).
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24

Coastal Processes (Cont'd)

These processes will be expected to result in some redlstnbutlon of the sandbar sedrments
followrng dredglng albelt in reduced amounts due tothe proposed dredglng contrguratlon ,

~however it is not expected that materral ‘will be lost from the sandbar regime. The

redistribution will occur in the same  orders of magnitude for cyclonic and amblent

condrtlons as observed by KRB ln the coastal processes assessments

- With a nett accretronary trend on the sandbar, it is expected that the sandbar wrll tend ,

back to its exrstlng equilibriurn with trme

| With the current state of knowledge of the sandbar dynamlcs being malnly of a qualrtatlve -

nature, the quantrtres of material to be dredged should not be excessive ln relatlon to the

'magnltudes of the sedrment transport processes

| ’The frgure of 940 ,000 m? allowable dredgrng referenced in our letter of 7th December

1992 (mcludes an allowance for overdredgmg wrthrn the allowable dredging tolerances:

- 850,000 + 90,000 = 940 ,000) accounts for lnterpretatron of the dredging specmcatron It
- is however recommended that dredgmg should be monltored closely to ensure that the

total quantlty removed trom the sandbar does not exceed 850 OOOm

"The draft Cullen Bay Agreement requrres the Developer to re-survey the sandbar each :

May and October tor a period of 5 years and to review the continual eftectlveness of the

sandbar as a cyclone protectron structure

Within that petiod, but not before at least 2 years which include some cyclone activity, the
survey results should be revrewed to re-affirm the sandbar dynamrcs and provide more

' precise quantrtatrve estimates of these With this at hand, the continued effectiveness of

the sandbar for attenuation of the -design wave condltlons and as a further source of

mate ial can be ascertalned

Should the sandbar lose its effectiveness in attenuatlng cyclone waves and/or as a source

of additional material for beach replenishment (for material lost from the beach system),

advice needs to be given as to remedial measures for alterative sources of sand and re-

~ assessment of breakwater stability. -

380127402
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2.1

2.2

23

Coastal Processes (Contd)

Re- assessment of the sandbar dynamrcs needs to take place as early as possible in the

-7 year defects habrlrty period to ensure rlsk to the Northern Terntory Government for

addutronal costs are reduced.

With respect to wave transformatron over the Emery Point Sandbar and in partrcular its

- protective role for the beaches and on the design of breakwaters and revetments; areview

of KRB report (Document No. PE 1044 100.C.DO. 108) "Supplementary Study, ‘Wave
Transformatron Over Bar" has been carned outand reported in PHC letter of 29th October,
1992 PHC do concur with the Supplementary EIS exptanatlon regarding this matter

The quantmes shoutd however not increase beyond the 850, OOO m? required, and should
be kept within the approved dredglng area slice to avoid !arge re-shaping of the sandbar:

Sociat and Biological Environments _

Findings-discussed on the impvact to the social environment as discussed in the Draft EIS
and the Supplementary Draft EIS are concurred with. erewnse the rmpacts on the
brologtcal environment.due to additional dredglng are not expected to rncrease risk to any |

marlne orgamsms

Project Description, Fill Requirements and Dredging Regulations

The possrbte requxrements for addmonal dredgxng from the Emery Port Sandbar are

outlined in our report of 2nd August, 1991.

The Deve!oper has now returned wrth a request for addmonal materral which is the topic

of this EIS. The changes result from major changes to the 1987 EIS proposed
development, reduction in dredged quantities from entrance channel and inner and outer -
harbours, higher than expected consohdatxon of matenals from on- -site used as fill and the

requrrement for the beach to be constructed from sand alone.

The assessment of alternative sources of materrat tor rec!amatnon appear to be exhaustrve

and have resulted in some casées wrth non approval excessive costs or -negative

envrronmenta! rmpacts

38012/A02
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23

’ Project Descriptio_n, Fill Requlrements and ’Dredg'lng Regulatlons (Cont'd) '

Itis recommended that the beach constructlon be completed prtor to excavatlon of the full .

850,000 m? of dredgrng from emery F’omt Sandbar as any shortfalls in reclamatlon will

need to be met from the alternatlve sources in lrght of the coastal processes review.

The future beach replenlshment requests are sard to be able to be met by sand deposrted
offshore from the beach due to offshore transport gradrents establlshed by cyclonlc ‘

‘_actlvuty

In thts sheltered area it may be dlfflcult for the ambrent wave COﬂdlthl’lS to re- transport the

o sedtment back. onto the beach before some losses occur due to tldal currents.” Some

38012:402

losses are expected to therefore .occur onto the sand bar, mto the deep gully adjacent to
Emery Pomt and due to! contamlnatton of the material moved offshore fram the beach As
stated by KRB these losses should be mlnlmal and beach replenlshment wxll only be -

required-after long penods

"Again the exact quantttattve magnltude of these movements wrll be more well deflned with

the results of the re-survey of the beaches for the 5 year penod followrng constructlon

It should be stressed that the reqwrement for the proponent to outline . detatls on the
methodology and duration of actrvuttes to carry out beach renounshment should lnclude a

contlngency plan for sourcrng addltlonal matenal to that recovered offshore from the beach

in-the event that monltonng of the Emery Point sandbar reveals that accumulatlon of
sedtment cannot accommodate addltlonal dredglng for replenlshment to replace beach
losses ‘ ' '

Dredging Operations
In the rev1ewed proposal for dredglng itis proposed that dredglng will take place down to

a depth of-23m AHD. Dredgrng toa deeper depth if carried out on a thin sheet basrs as

proposed is in fact more beneficial than rsolatmg dredglng to the top shallower areas of

the sandbar

Page 5 of 10
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Dredging Operations (Cont'd)

The materrat at greater depth does have tesser bottom stirring applied as a result of the

wave- chmate and tends to be a relatively less mobile region of the sandbar. Hesuttmg'

storms should therefore reflect a lesser reshaping due to removal of sediment at deeper

depths.

The dredging tolerances specified for the sandbar are plus or minus 5 metres horizontally

and 2 metres vertically. The vertical tolerance should only reach this maximum

~ overdredging if in the process of dredging, the dredge suction nozzle requires to be set

- at this depth to recover the design profile materrat It should likewise be shown in the

surveyed post dredge profile that the as dredged profile does fluctuate equatty between

the plus/mxnus 2 metre att_owable vertical tolerance (refer PHC facsimile of 18th January,‘

1993).

These dredging tolerances should be monitored’ctosety as dredging contractors will pirefer -

L to overdredge in any one area to avoid dredging plant movements.

With respect to the PAWA cables, the design dredge profiles do result ina significant
gradient in bathymetry at the boundaries of the cabte corridor. It is clear from

‘measurements and observations to date on the sandbar mobility that such gradients wsll

result in s&gmftcant sedxment transport gradients in the region and probably the exposure

. of the PAWA cables. This item has been addressed previously in some detail and the

‘current understandmg is that this cabte was laid directly on the sandbar surface

The flexible nature of the cable in conjunction with the mobile nature of the sediments

‘have resulted in self burial of the cable as is typical of flexible lines placed on the seabed.

On the basis of this process having been adopted in the past it is currently unforeseen that

this process would not occur once again,'if the cable becomes exposed.

With respect to the proponents p'reference to dredge additional material from the sandbar,
in other projects of this nature, the economics of dredged fill materials is significantly better

than other sources parttcu!arly when haulage distances are large. The cost of mobilisation

of the dredge is a significant cost of the dredglng exercise, however once on site, it is

- understandable that the preference for additional dredge material is high.

38012/A02
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Dredging Operations (Cont'd)

A seven year responsibllity period has been placed on the proponent Thiess contractors

under the Development Agreement for assurance that coastal processes are monltored

o on the beaches and the sandbar.. In the Supplement to the Draft EIS KRB under issue

: '43 state that

- although the nature of the data precludes’ precise estimates of quantities or the

' application of confidence limits, the lmpacts of dredging on coastal processes and the '

A'marine envrronment can be confidently predlcted

Itis clear however and detaiied in the KRB reports that the lmpact of a storm on the

reclaimed beach wrll result Il‘l ottshore sediment transport This offshore movement will

' result in some losses of sediment as a result of further transport away from the region

due to current and waves and aloss of sediment dueto lnabllity to recover some sediment

" due to its location and/or contamina.tion. , Theneed‘ to borrow further material from the -

' sandbar to replenish the beach may therefore occur again in the future. g

Therefore it should be stressed that until the quantitative nature and associated confidence

" limits of sandbar coastal processes can be firmed up following a number of years of

2.4

monitoring, an alternative source of additional materials for beach replenishment'may»ne,ed
to be defined. | ' o : |

_ Impacts and Safeguards

' ‘2.4._1 ‘Coastal Processes

38012702, '

Itis agreed that the design dredge profile from the sandbar is optimal in terms of
reducing the risk to the sandbar sediment transport processes and therefore its

form and function as sheltef to the beaches and to the Cullen Bay Development.'

The modelling of longshore sediment transport on the Cullen Bay beaches has R
indicated approxxmately 1,000m? per annum nett transport ThlS type ot modelling
does produce results with an order of accuracy of +/- 50% AWthh in  this case-

indicates a worst case nett transport of 1,500m°.
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242

Coastal Processes. (Cont'd)

' As”pointed out in the KRB report, this is not an excessive nett transport when

compared to the open coast however, when the beach profile has stabilised in the
first few months following reclamatton this nett loss from the beaches will
commence and subsequently need to also be replenished to maintain the desrgn '

beach alignment.

As discussed earlier the need to replemsh the beaches to!lowmg a cyclonic event
may overshadow the relatively low quantities of longshore transports due to the

high quantxttes of offshore transport achteved during these types of events (refer

PHC letter 2/8/91 40,000m" lost in severe storm 1989 from Mindil and Vesteys

beaches) In the event of low occurrences of cyclones with direct impact on the

beyache’s, replenishment to the beaches due to tongshore transport would need

only take place on a five to 10 year cycle.

Dredging

thh respect to the dredgmg, review of the geotechntcal assessment of materials

. to be removed from the sandbar, mdtcates the sedlment is a well sorted coarse _ '

sand material with negligible fines WhtCh by definition will settle out of the water

column rapidly once out of the region of disturbance.

Itis theret_or_e understandable that as obser\i/ed'in the current dredgingprogramme

. that no sedimen‘t plume is formed. .

leewrse no tatlwater dtscharge tmpacts are expected if good control is observed

at the reclamatton sxte and tmpacts on marine fauna will be expected to be

" isolated to the immediate dredging area where in this case the risk-was accepted

as being negligible, in the 1987 Cullen Bay EIS.

Page 8 of 10
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2.5

Monitoring

L -~

The manitoring programme for dredging operations fr,om' the Emery Point sandbar is:

ektensive and appears to cover all aspects required.

Itis lmportant that all lnformatlon be checked for compllance with agreed specmcatlons

and most importantly that quantltles and proflles do not exceed those specrfled

' Ongorng monrtorlng of the sandbar and beaches by the developer for a perlod of flve '

years as covered in the development agreement are essential components to the ongorng, j

security of the development and publlc amenlty of the sandbar and beaches The

~ information from these surveys will allow the sandbar to be assessed in:more quantitative

3.0

_'terms for its suitability as a further supply of _sand and as to its form and future as a

cyclone'protection structure to the development.
CONCLUSIONS

Followrng review of the "Cullen Bay Waterfront Estate and Marina Project, Proposed

'Addmonal Dredgrng from the Emery Pornt Sandbar Draft EIS" and "Supplement to the

- Draft EIS", the followrng pomts provide a summary of the main issues ldentmed

38012/A02

-~ - Dredging of the Emery Point Sandbar should be’restriycted to a maximum quantity
of 850, OOOm within the specrfled desrgn lines and grades untrl further monltormg

allows better quantltatlve estimates- of sandbar dynamlcs

- Dredging at the Emery Point Sandbar in the form ‘proposed should result-in
minimum impacts to the sandbar and beach coastal processes and also should -

maintain cyclone protection currently afforded to the Cullen Bay area.

- Monitoring of the sandbar and beaches are critical aspects which will provide more
,understandmg of the sandbar dynamics and allow its potential as a further source
of material to be assessed. This monltorlng is covered in the development

agreement for the first five years following completion of the development
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3.0 CONCLUSIONS (Contd)

- © All dredging is to be maintained within dredging tolerances as these have been set

with the dredging operation is mind.

- This review assumes all aspects covered in PHC letter of 2/8/91 regarding

development and management agreements have been addressed.

i ’ g {10
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. APPENDIX C: SANDBAR VOLUMES

KINHILL RIEDEL & BYRNE Kinbill Engineers Pty Ltg

. ACN 007 660 317
» . 47 Biirswood Road
. FACSIMILE TRANSMISSION e o o
A;(wm Andrew Read _ ' ' cCro ___ Victoria Park Perth
- Company CCNT » Fax o, _ (089) 89 ’4403 - Western Australie 67100
Tony Byme -~ PE1044/200 - - . L .
From . » Our reference v - ( Telephone (09} 362 5900 L
Nurnber of pages including cover sheet _ . 1 Date . 19 Deccmber 1593 ) ‘ . ’
hthel , v Facsimile (09) 362 5627
MESSAGE o
Andrew,

CULLEN BAY EIS - BAR VOLUMES

The question has been raised about the actual quantity of sand in the sandbar. This depends on
how the bar is-defined. ) : I ' A

In the 1992 coastal report, the bar volume was quoted at 3,000,000 m3. This was based on the \
volume above the line drawn through the bar between the RL—5 contour and the RL-14 contour,

for the length of the bar from the southem tip to the northern extent of dredging.

A morc appropriate definition of the bar is to take a Cross section from the rear of the bar down at
an average slope of about 1 in 15, then horizontally out to the front face. This cross section is

tllustrated for a variety of different depths in the following sketch.

Sasy B x-seormiow
Earl James and Associates (licensed surveyors) have calculated the volume in the bar for the full ' E
length of the bar, as follows: - ' _ o ‘ :

Toc depth "~ Barvolume
RL-30 48,780,000 m3
RL-23 29,810,000 m3

 RL-14 | 11,030,000 mS3

The prbposed dredge volume of 850,000 m3 is a very small prbponibn of the total bar volume.
Regards, - '

Tony Byme .
' KINHILL



APPENDIX D: MISCELLANEOUS ‘LICENCE NO 1820

NORTHERN TERRITORY OF AUSTRALIA

: men Lands Act
MISCELLANEOUS LICENCE NO 1820

~ Licence to go upon Crown iamdsvémd take therefrom stone, sand, gravel, clay or earth -
not being or supposed to be metalliferous. ' : o

- Whereas Thiess Contractors Pty Ltd of 1627 Coonawarra Road, Winnellie NT applied for

a licence to go upon Crown lands and to take thersfrom stone, sand, gravel, clay or
- earth not being or supposed to.be metalliferous. R
- Now, therefore, in pursuance of the Crown Lands Act, the said Thiess Contractors Pty
Ltd is hereby licensed to go upon the Crown lands situated at Emery Point Sandbar
("the sanidbar") in the Town of Darwin as edged red on Attachment A and to take
therefram a volume of 300,000m” of the ahovementianed suhstance or article during the
period from the ninth day of October 1992 to the thirty-first day of January 1993,
subject to the provisions of the said Act and the Regulations thereunder. This Licence
is subject to: o ' - ' SR ' '

1. Dredging of the sandbai' is.only to be carried out in accordance w1th dredging
- profiles and program approved by the Secretary of ‘the Department of Transport
and Works. ' o : ‘ ~ o

2.  The Ljéemsee will ensure that the permitted works and those operations asSocia-ted
with the permitted works do not impinge upon the existing integrity of the
sandbar. ' ‘ S S : '

3. Final form of the sandbar is to be to the satisfaction of the,Secrétary of the
' - Department of Transport and Works, ' :

4. The Licensee shall meet ir’s obligation with respect to any réquiréments' of the
- Darwin Port Authority, and shall comply with any conditions set out in the letter .
of .consent to dredge from that Authority. - S : ‘

5. The Licensee will notify the Work Health Atithon'ry w1th regard to the scope of
the permitted works prior to their commencement as per the requirements of the
Construction Safety Act. - C '

6. The Licensee shall meet its bbh’gaﬁoné in respect to any requirements of the
" Power and Water Authority concerning the protection of live power cables situated
within the sandbar. , '

[CS2JRM/001262



7. - The Licensee shall arrange for a licensed surveyor to survey both the extraction
area and the location where the fill is to be deposited to determine the quantity
of sand dredged. The survey is also to be carried our half way through the
dredging as well as on completion. I : ’

and shall provide estimates of the qtiantity sand dredged based upon this
information, at least weeldy,‘to the Director, Property Client Services, together ,
with details of profile monitoring and conformity with approved profiles,

| held under this Miscellaneous Licence No 1820,

9. The Licensee shall comply with any direction of the Minister adminis’ten'ng the
Crown Lands Act or his delegate duly delivered to the Licensee. o

10. Nomithstanding’any of the above the Licensee shall-ensure that the requiremeﬁté
~ of all relevant authorities are met. ' : '

'DATED this =~ Mn/7a/ day of  Jerodeg 1992

MICHAEL JOHN RENNIE
Delegate of the Minister

[CS21RM/001 262"



a).

"The pioponent should:

k_und'ertake a'ful‘l clearéncefsui'véy of Vthe‘ area dredged foi‘ the exis.tili"g ,
~ dredging operation (approved extraction volume of 300,000 m -

Miscellaneous Licence 1820) to the satisfaction of the Department of

Transport and Works prior to the commencement of any additional
_dredging; and o : L :

rectify and ,restbré any area where dredging tolerance levels had been
exceeded, to the satisfaction of the Department of Transport and - -

‘Works, prior tlovthe‘com'mencement of any additional dredging.

-+ The proponent shb_ul'd: ., 3

"a)_

b)

* the dredge plant; and

ﬁndert‘a.ke a full clearance survey. of the area dredged fo’_r the ad'ditionél‘

- dredging operation (volume of 550,000 m®) to the satisfaction of the

Department of Transport.and Works prior to the~dec0mn1i$si0ning of

rectify and_rest()re‘ any area Whe'redred'ging tolerahce levels had been
exceeded, to the satisfaction of the Department of Transport and
Works,’ prior to the decommissioning of the dredge plant. '

Further dredging of the Emery Point Sandbar should be _Suspendéd for 12
months following the extraction of the additional 550,000 m® of material to
allow for investigations to confirm the integrity of 'the’sandbar.r

a)
b)

c)

The pro_ponent ‘shoﬁld: |

survey the sandbar 12 months aftei' the additional material»hds been

~ extracted and thereafter re-survey the sandbar each May and October

for a period of four years;

_submit the survey results to the Minister for-Lands, Housing and Local

Government together with an annual explanatory statement by a
qualified coastal engineer; ’ ' '

‘12 months after the additional material has been vexti’acted, audit the

effects of dredging the sandbar (which would include physical and
mathematical modelling to determine the accuracy of predictions
concerning the protective function of the sandbar), in accordance with
Clause 15 (i) of the Administrative Procedures of the Environmental
Assessment Act; and prepare and submit an audit report to the Minister
for Conservation. : o '

Turbidity testing should not be made a condition -of conseﬁt should the -

dredging be approved.

(iv)



|

|-

e

o

‘in accqrdéncc with 22.2 of the Technical Specification 105. .

CLEARANCE SUR VEY

A clcafancc’su’rvey kshall be camcd out by Davidson Drcdgiﬁg on corhpletion of dVrcdgring

The results of the clearance 'survéy'a re to'bc"supplicd to Thiess who will have Ear] James
check th¢ profiles. ’ = I S ]

'WEEKLY PROGRESS REPORT.

- bavidson D"rcdging shall provide to Thiess a'w'eeldy bpro'gresskreport which details Vt_hcﬂ
- following, separately for Dredge 12 & 14. - T :

@) - Opérational hours;
(b)  Delay hours and méjof caﬁs¢s of delays;

(© 'Quaﬁtiti&s for : Dredge 14 from dénsity flow rhcter;
Dredge 12 estimated. - R

(@) Quantities to date.

SECHI DISK READING

Sechi disk readings are required o be taken weekly as listed in Appendic B: These
readings will be taken mutually by Thiess and Davidson Dredging. e

ALLOWABLE TOLERANCES FOR DREDG]NG
(E:x:tract from Technial Specification 105)

24 DREDGING OF SANDBAR

. Dredging of the sandbar shall be carried out in the areas and within the limits shown on

the drawings, as directed by the "Superintendent to adequately obtain the reclamation
volumes. . ‘ - S S

Dredging operations shall bc'éondﬁcted in such a way that the amount of turbidity

generated is a minimum.

k - The limits of dredging on the sandbar as defined by the shapes, lines and levels on the

Drawings are hereina fter referred to as ‘dredging lines

1

The dredging lines shown on the drawings for the saAn‘dbar represent the form and shape of
the sandbar which must remain after completion of dredging. S

Dredging shall be confined within the drf:dging"h;nesr and no'dredging shall extend beyond .

~the dredging lines by more than the allowable tolerance. Allowable tolerance shall be Sm
horizontally and 2m vertically. o . . L



. A?PENDIX C : SANDBAR VOLUMES
KINHILL RIEDEL & BYRNE Kinhil Engineers Pty Ltg
. ACNOO7 660317

; 47 Burswood Road
_ FACSIMILE TRANSMISSION

Attention Andrew Read ‘ | | cCro . ’ B __ Victorla Park Perth
© Company CCNT _ : Fax no. (089) 89 4403 Western Australia 6100

Tony Byme s PE1044/200 . |
From | Qur refersnce : . Telephone ‘09) 3625900 -
Nurnber of pages including cover sheet 1 Date V 19 December 1993 » )

: . Facsimile (09) 362 5627
MESSAGE -

Andrew,

CULLEN BAY EIS — BAR VOLUMES

The qyuesnon has been raised about the actual quantity of sand in the 'sandbar. This depends on
how the bar is deﬁned . - L o

In the 1992 coa.stal report, the bar volume was quoted at 3,000,000 m3. This was based on the _
volume above the line drawn through the bar between the RL-5 contour and the RL~14 contour,
for the length of the bar from the southcm tip to the northem extent of dredgin g

A morc appropnate defimnon of the bar is to take a cross secuon from the rear of the bar down at
an average slope of about 1 in 15, then horizontally out to the front face. 'Hus cross section is
llustrated for a variety of dlffcrcnt dcpths in thc following sketch.

Earl J ames and Assoc1ates (licensed surveyors) have ca]culated the volume in the bar for the full :
length of the bar, as- follows :

Toc depth . Barvolume
RL-30 48,780,000 m3
RL-23 - - 29,810,000 m?

~ RL-14 - 11,030,000 m3

The prbpésed dredge volume of 850,000 m? is a very small proportion of the total bar volume.

Regards, .

Tony Byme L
o I THTTES
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“Except that dredging below -14.0 m AHD may be permitted as directed by the
Superintendent between chainage 0.00 and chainage 1,00000 to a maximum depth of - 23.0
m and to a line defined by the extension of the design slope designated on the Drawings.
If dredging is carried out beyond the dredging lines by an amount exceeding the allowable
tolerance then the over-dredging shall be made good by filing to restore the sandbar to the -
dredging lines as shown on the Drawings. :

24 . DREDGING OF OUTER HARBOUR:

Dredging of the outer harbour and entrance channel shall be carried out to the dredging
lines shown on the drawings. ' .

- The dredging lines represent the clearance les for the harbour and channel. All material
 shall be removed from within the dredging lines. "

Allowabic tolerance on dredging within the outer harbour shall be: (to RL <7.2) (changed)

: ‘Horiz‘z.antal dimensions; minus zero,'plué 10m
. Lewels; plus 02m, minus 0 3m (changed).

Allowable tolerances on dredging lines for the entrance channel, clear of breakwater, shall
be: (to RL -7.2) (changed) ' '

. Horizontal dimension; minus zero, plus 20 m
. "Lewels; plus 0.2m, minus 0.3m (changed).

- Over excavatibn, beyond alflowable tolerance limits shall 'be made good by filling unless
otherwise directed by the Superintendent. : '

25 DREDGING OF INNER HARBOUR

Dredging of the nner hé;’oour'shall bc_carricd out to the dredging lines and levels shown
on the Drawings. : ‘ . -

The dredging lines for the inner harbour represent clearance linesand all material shall be
removed from within the dredging lines. :

Allowable tolerances on dredging for inner harbour are:

. Horizontal dimensions; plus or'minus'OS ;
o Lewels; plus zero, minus 0.3m (changed).

- Over-exravation, beyond the allowable tolerances, shall be made good' by filling unless
otherwise directed by the Superintendent. - ‘

(end extra ct)
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(© ‘Quantities for : Dredge 14 from density flow meter;

CLEARANCE SURVEY

A cleaiar;ée’su_wey shall be carried out by Davidson Dredgirig on completion of dredging
in accordance with 22.2 of the chh_ni,cal'Spec'rfication, 105. ‘

The results of the clearance survey are to,'be‘;supplied to Thiess who will have Earl James -

check the profiles.

WEEKLY PROGRESS REPORT

: bavidson Dredging shall provide to Thiess a weekly progrcss report which details the :

following, separately for Dredge 12 & 14.
(a) o Opérational héurs; ‘

(t)  Delay bours and fnéjor caﬁse;s of delays;

Dredge 12 estimated. -

@) Quantities to date.

SECHI DISK READING

Sechi disk. readings are required o be taken ’wéekly as listed in Appendix B These o

readings will be taken 'mutually by Thiess and Davidson Dredging. - o

ALLOWABLE TOLERANCES FOR DREDGING

' (Exiract from Technical Spcc'ification 105)
24 DREDGING OF SANDBAR

_ .Dredging‘fof the sandbar shall be carried out in the areas and within the limifs shown on

the drawings, as directed by the Superintendent to adequately obtain the reclamation
volumes. o o : o SR e

- Dredging operations shall be conducted in such a way that the amount of turbidity

generated is a minimum.

‘ - The limits of dredging on the sandbaf as defined by the shapes, lines and levels on the
Drawings are hereina fter referred to as 'dredging lines”.. .~ -~ - :

‘The dredging lix]é_S shown on the drawings for the ‘sandbar represent the form and shape of

the mﬁdbarwhich must remamn after C_Qmplétion ofdr"c‘:_dging. »

Dredging shall be confined. within the dré:dging:h;nes; and nd.dredging shall extend beyond

- the dredging lines by more than the allowable tolerance. Allowable tolerance shall be Sm
horizontally and 2m vertically. ‘ . C L



APPENDTX E:

WORK PROCEDURE FOR RECORDING OF DREDGING PROFILES AND VERITICATIONOF .
QUANTITIES DREDGED. (DRED) '

[l

|2

PRE DREDGE VERIFICATION SURVEY _

(@) Sandbar : Hydrographic survey conducted by Davidson Dredging
: - has been submitted to Far James for clarification. Any
discrepancies in levels o be mutually verified in
accordance with section 22.1 of the Technical

Specification. '

®) Outer Harbour : - Davidson Dredging have agreed to adopt Fad James pre
‘ : o - dredge survey. ' '

' (©) Inner Harbour : ~ Davidson Dredging to conduct a pre dredge survey as

agreed between Davidson Dredging and Thiess
Contractors. o -

INTERIM PROGRESS SURVEYS

As agreed Davidson Dredging are to conduct pfogress surveys of all areas dredged "dun'ng

the previous month. These shall be at'1 month nteviews and are to be on the following
lines: ‘ '

(ab) ~ Sandbar @ 135m centres;

_ (®) Outer harbour @ 20m centres;

() Inner Harbour @ appraximately 20m centres or random leadlining.

The progrcsé survey is to be con.ducted using current methods pfescntly in place by.
Davidson Dredging and generally as-follows: :

(a) Boat to be positioned at start of line by use of surveyor on shore or fxed markson
shore. - B

(b) Echo sound using Ra‘j/meon De-719B along line with position fixing at intervals
using a pulsar hand held EDM. .

(©) Tide level to' be recorded at end of each line.
The results from the hydrographic survey are to be plottcdv as long sections and the rcquircd'

dredging profile is to be marked on these sections. Total volume excavated from matural
surface is to be calculated and supplied with the long section on a monthly basis. These are

~ to be submitted to Thiess Contractors who will advise Earl James to verify if required.

Any dn:dging cutside thc’:‘specificd‘ tolerances wf_]l be notificd as a non-conformance and
. Thiess will advise the action required following discussions with Davidson Dredging.



The piop_onent should:

. a)

}"b‘) |

undertake a‘fulvl clearénce:survey of the area dredged for the existing
dredging operation (approved extraction volume of 300,000 m -

Miscellaneous Licence 1820) to the satisfaction of the Department of

Transport and Works prior to the commencement of any additional
dredging; and ' ' - '

“rectify and restore any a're'a where dredging tolerance levels had been

exceeded, to the satisfaction of the Department of Transport and

‘Works, prior to the commencement of any additional dredging.

~ The proponent should:

a)

b) -

Lindertaké a full clearance survey of the area dredged for the adrd_ition.al‘

* dredging operation (volume of 550,000 m’) to the satisfaction of the

Department of Transport.and Works prior to the decommissioning of

~ the dredge plant; and

; rectify and_restor'e' any area Whe're-dredging tolerzince levels had been

exceeded, to the satisfaction of the Department -of ‘Transport and
Works, prior to the decommissioning of the dredge plant.

Further dredging of the Emery Point Sandbar should be suspended for 12
‘months following the extraction of the additional*SSO,()()O m’ of material to
allow for investigations to confirm the integrity of the sandbar.

)

. The proponent _shoixld:

survey the sandbar 12 months after the additional material~hds been
extracted and thereafter re-su"rvey the sandbar éach May and October .

- for a period of four years;

: submit the sufvey results to the Minister fof-Lands, Housihg and Local

Government together with an annual explanatory statement by a
qualified coastal engineer; e " '

12 months after the additional material has been ext-rac_tAed, audit the

éffeots of dredging the sandbar (which would include physical and

" mathematical modelling to determine the accuracy of predictions

concerning the protective function of the sandbar), in accordance with .
Clause 15 (i) of the Administrative Procedures of the Environmental
Assessment Act; and prepare and submit an audit report to the Minister

- for Conservation. S

Turbidity testing should not. be made a conyditi()n:of cohserit should the
dredging be approved. ‘ : , B : ,

)



APPENDIX D: MISCELLANEOUS LICENCE NO 1820

NORTHERN TERRITORY OF AUSTRALIA

Crown Lands Act .
MISCELLANEOUS LICENCE NO 1820

- Licence to go upon Crown lands and take therefrom stone, sand, gravel, clay or earth
‘ot being or supposed to be metalliferous. : :

- Whereas Thiess Contractors Pty Ltd of 1627 Coonawarra Road, Winnellie NT applied for
a licence to go upon Crown lands and to take therefrom stone, sand, gravel, clay or
~earth not being or supposed to be metalliferous. R
Now, therefore, in pursuance of the Crown Lands Act, the said Thiess Contractors Pty
Ltd is hereby licensed to go upon the Crown lands situated at Emery Point Sandbar
("the sandbar") in the Town of Darwin as edged red on Attachment A and to take
therefrom a volume of 300,000m” of the abovementinned suhstance or article during the
period from the ninth day of October 1992 to the thirty-first day of January 1993,
subject to the provisions of the said Act and the Regulations thereunder. This Licence
is subject to: : ' o ’ S ‘

1 Dredging of the séndbar,is‘ciﬂy to be carried out in accordance with dredging .
profiles and program approved by the Secretary of the Department of Transport
andWorks._-‘ . O : . , -

2. The'chfenseé will ensure that tHe permitted works and thbse opérations associated
with the permitted works do not impinge upon the existing integrity of the
sandbar. o : - S B g -

3.  Final fon"n:‘of the s‘aridbar‘is to be ro the satisfaction of the .>Se,cre‘tary of the
' - Department of Transport and Works. : , C

4. The Licensee shallﬁmeet‘it’s obligation with respect to any requirements of the
- Darwin Port Authority, and shall comply with any conditions set out in the letter
of .consent to dredge from that Authority. = e : -

5. The Licensee will riotify the Work Health Adthcriry With regard to the scope of"
- the permitted works prior to their commencement as per the requirements of the
Construction Safety Act. - e L ' S :

6. The Licensee shall meet its bcv;bh'gationé in respect to any requirements of the
* Power and Water Authority concerning the protection of live power cables situated
~within the sandbar. , : : ’ ‘ :

[CS2]RM/001262



7. - The Licensee shall arrange for a licensed Surveyor 1o survey both the extraction
area and the location where the fill is to be deposited to determine the quantity
of sand dredged. The survey is also to be carried out half way through the
dredging as well as on completion. I

The Licensee shall maintain continuous records of the quantity of material dredged
and shall provide estimates of the quantity sand dredged based upon this
information, at least weekly, to the Director, Property Client Services, together
with details of profile monitoring and conformity with approved profiles.

8.  The Licensee shall comply with all conditions of subdivision consent contéméd in
. Instrument of Determination S2131 dated 8 March 1991, as applicable to the land
held under this Miscellaneous Licence No 1820. SR

9.. ~ The Licenseé 'shall comply with any direction of the Mi:ﬁster»adrrﬁnis‘tedng the
- Crown Lands Act or his delegate duly delivered 1o the Licensee. '

10. Notwithstanding any of the abgve the Licensee shall"ensure that the requiremeﬁté
of all relevant authorities are met. -

DATED this = AMa/7a day of Jersodse 1992

MICHAEL JOHN RENNIE
Delegate of the Minister

(csz]RWom 262



AU LiNO rFRhuULCUUnRC TUmn VER LT LUAL LUIN UP

ULLEN BAY MARINA: (Work procedure DRED)

PRE DREDGE
HYDROGRAPHIC
VERIFICATION SURVEY

FOR SANDBAR AND =

- "INNER HARBOUR 8Y

DAVIOSON ?REDGING
{oo) .

EARL JAMES T0
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SUAVEYS.

WEEKLY SECHI
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| "A3 PER EIS

MONTHLY
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BY DD AS FOLLOWS '
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THIESS -

L
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PROFILES AND |
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DREDGED.
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oo 170 -
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I
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Conclusion

The quantity of material proposed to be dredged from the Emery Point Sandbar is relatively
small in relation to the overall quantity of sand in the sandbar. It is also clear from further
investigations conducted on the sandbar that it is a significantly larger feature than that
identified in the 1987 EIS and early modelling tests. It is considered that the current EIS and
supporting documentation provides adequate information on the existing coastal environment
and functions of the Emery Point Sandbar to allow confident predictions to be made on the
potential impacts of additional dredging of the sandbar. This conclusion is supported by
- Government advisory bodies and the independent assessment. '

From the studies undertaken by the proponent, being the best available information on the
sandbar and local coastal processes, it is concluded that the form and function of the sandbar
would not be altered as a result of additional dredging as described in the EIS. Dredging
would not result in any measurable change to waves and currents, and would not alter the
supply of sediment or the processes which form and shape the sandbar and adjacent beaches.
~ The proposed dredging should not significantly alter the. profile or wave attenuation.
characteristics of the Emery Point Sandbar. - L . :

Natural accretion of the sandbar will continue, however, this rate is not critical to the
 protective function of the sandbar. ‘ '

The recommendations in this report cdnc’érhihg the monitoring program and the commitments
~ made by the proponent will ensure that the dredging volumes can be accurately determined
and that the form and. function of the sandbar will be properly monitored. ’

The independent assessment by Port and Harbour Consultants Pty. Ltd. concurs with the
above conclusion, and considers that the additional dredging "in the form proposed should
result in minimum impacts to the sandbar and beach coastal processes and also should
maintain cyclorne protection currently afforded to the ‘Cullen Bay area”. ’

Port and Harbour Consultants Pty. Ltd. also concluded that the "dredging of the Emery Point
Sandbar should be restricted to a maximum quantity of 850,000 m* within the specified
design lines and grades until further monitoring allows better quantitative estimates of the
dynamics of the sandbar”. ~The assessment has shown this maximum quantity to be-
conservative. ' ' -

- Finally, it is concludedjhét, in general, 'thc'propovnent has adequately addressed all relevant
issues and those comments raised by Government -and the public on the Draft EIS.

The Conservation Commission considers that the requirements and objective .of the

Environmental Assessment Act 1982 and the Administrative Procedures have been met by the
proponent. ' - -

(i)



