INITIAL ADVICE

MAROOCHY RIVER E

BREAKTHROUGH S

%3
N/
&

Q\/

&

,g\

Q.

NERll

AL

Pre;na:eq;_fc;;:

Prepared by:..~

'felc

phor-Le: -
B Fa_x- ’ .

Docurnent:

00017811:11128.P1.0

13-345

(07) 3831 6744
£.(07) 3832 3627.

DL Documents

Maroochy Sh.u'e Céuncxl

WBM Oce;n;ic_:s : ;\USIIaIla
99 Leichhardt Street--

SPRING HILL QLD 4004

85
-

10f 375

4



o\




CONTENTS I

CONTENTS
2 1 INTRODUCTION 1
2 MIETHODOLOGY 2
3 RECENT RATES OF CHANGE 3
4 CONTROL POINTS FOR CURRENT BEACH AND RIVER SHAPE 5

5 MiNIMuM CHANNEL TO THE NORTH & 6

6 EVENTS WHICH MAY INDUCE THE ENTRANQTCfMOVE NORTH OF

PINCUSHION %

7 SEDIMENT CATCHING OPTIONS E 9

8 APPROVALS EQ}/ - - 9

9 CONCLUSIONS O\/ 10
5
00017811:11128.P1.0 ﬁ' me
; _—y

13-345 DL Documents 30f 375



INTRODUCTION 4

INTRODUCTION

It has been well documented that, since the 1974 flood, the main ocean entrance channel of
the Maroochy River has slowly migrated southwards causing the southern river channel to
move southwards and eastwards towards the caravan park and become more dominant.
Recent high tides and waves breached the dune immediately south of Pincushion Island for
the second time in the last year and a breakthrough at this location appears imminent.
Historical aerial photography during the 1940’s and 1950’s show the dramatic changes which
take place when a breakthrough occurs. The Maroochy Shire Council (MSC) is concerned
that a break-through may occur and result in a loss of property and infrastructure as well as
generating a safety issue near the caravan park.

This report outlines the present level of understanding of the processes involved and gives
initial impressions and advice on likely scenarios if a breakthro outh ‘of Pincushion
occurs. Also presented is a conceptual discussion about dreging,a Mi¥mal channel through
the spit to the north and sediment catching devices as alternatifesstovreduce the velocities and
erosive capacity of the southern channel. At this stage all kndyfedge of the processes and
likely scenarios are based on the work done for previ reﬂ)rts- It is envisaged that further
assessments of processes and impacts will be carrie a second phase to this study.
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METHODOLOGY 2

2 METHODOLOGY

The scope of the study as determined by the Maroochy Shire Council Working Party
includes the following:

3 ¢ Recent rates of change, control points for current beach and river shape, extent of
exposed coffee rock and its spatial distribution in the area of interest (based on Council
surveys);

* Investigation of events (natural or man-made) which might facilitate a return of the
entrance to the north of Pincushion (including excavation of a minimal channel across the
northemn spit);

* Modification of the existing 1D model to predict the impact on water levels and flows
inside the entrance if a breakthrough just south of Pincushi ccurs. and extreme
movement to the south; s

e Comment on Palisade Piers, the Sedlar proposal and othe#s ent catching options and
their possible benefits and impacts;

Ve
s Reporting and liaison which is common to all con@m.

S

As a result of recent high tides and storm onditions, a minor breakthrough occurred to
the south of Pincushion. This was sgpairéd by Council and is now holding under more
moderate tide and wave conditio w of these recent events and to provide Council

with some urgent advice for co@ n, the study is to be carried out in two stages.

Inittal Advice

Preliminary advice gn rgent issues are detailed in this report and are based on a recent
inspection of &g situation during high tide and wave conditions*“and knowledge of
the local co rocesses gained through previous studies and experience.

Ongoing Study

Hydrodynamic modelling of the impacts of entrance configurations south of Pincushion will
be carried out subsequently, using the model established in the previous study, as well as
consideration and assessment of sediment trapping options and man-made interventions in the
natural processes.

Liaison will be maintained with Council and the relevant Government Departments
throughout the study and a joint meeting is proposed later part of the study to present the
main findings and get feedback on any recommendations. The requirements for permits for
the proposed works will also be discussed at this meeting.
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RECENT RATES OF CHANGE 3

3 RECENT RATES OF CHANGE

One of the primary long-term mechanisms for ongoing changes at the Maroochy River
entrance is the incessant growth of a sand spit from the north shore towards the south. All of

¢  the historical photography (1940 to present) shows this growth. The southward growth is
consistent and occurs when the spit is to the north (1974) or to the south as at present. It is
not possible at this stage to determine the rate of spit growth and this will vary from year to
year depending on the wave climate. However there is some indication from the aerial
photography that the rate of growth increases as the spit progresses southwards behind
Pincushion and this could be related to shoreline alignment, wave refraction and channel
depth. This irreversible trend of spit growth is due to the dominant wave processes in the
area of the entrance and has two main impacts:

¢ acycle of spit growth to the south and eventual breakthrough DQ north is established
which means that the entrance is constantly changing, h\\é@ the cycling nature

indicates that the overall system is in dynamic equilibriumw@

is narrowed, velocities increase and the southern egins to erode sometimes leading

5

e when the spit has grown significantly to the south ; at pfesent then the southern channel

to a breakthrough south of Pincushion.

Another impact of the current arran here the southern channel is quite close behind
Pincushion is that waves are re ilg #round the island and are attacking the rear of the
frontal dunes. This is potentalfy aging scenario as eroded sand from the dunes by this

process will not stay in local system to be returned at a later date (as happens on the
beach) but is carried 3 e tidal currents. Therefore, with the channel in its current
location, there is nanatigt mechanism for the return of sand eroded from behind the dunes
and hence this %ﬁ irreversible. “

Inspection of{enal photography also shows that the northern channel near Goat Island is
now almost twice as wide as it was in 1940. Depending on the relative balance of flows
between the north and south channels this may mean a reduction in velocities (and hence
sand transport potential) in this channel. There is some indication that nature is making
changes commensurate with this theory in that a shoal is forming at the eastern end of the
channel and a backwater is being created ultimately resulting in a reduction of the effective
channel size.

As the channels though the entrance become longer and more braided then their hydraulic
efficiency decreases. Therefore, when large flood flows occur there is a necessity for the
channels to become as efficient as possible either by becoming deeper and wider, requiring a
large volume of sand has to be moved out of the system, or by becoming straighter, by
breakthrough to the north near Twin Waters or to the south near Pincushion.

20
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RECENT RATES OF CHANGE 4

Therefore it is concluded that, under the present situation with the northern spit wide, stable
and progressing incessantly southward and the southern spit south of Pincushion becoming
narrower through erosion, a breakthrough of the dunal system south of Pincushion is
inevitable and becoming more likely with time.
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CONTROlL POINTS FOR CURRENT BEACH AND RIVER SHAPE 5

CONTROL POINTS FOR CURRENT BEACH AND RIVER
SHAPE

The regional shape of the beaches is influenced by the major control points of Alexandra
Headland and the tombolo formed in the lee of Mudjimba Island and the crescent shaped
shoreline which would naturally form between these points has an alignment which is
landward of Pincushion. Because Pincushion Island is seaward of this general alignment,
beaches connecting to Pincushion (from the south or the north) will have an alignment
seaward of the regiomally stable alignment. This is particularly important when a
breakthrough occurs south of Pincushion, as the beach to the south will naturally recede to its
regionally stable alignment which is landward of the previous locatio d as a result beach
recession will occur. The location of the river entrance bar can:rly effect the local

beach alignment. @

Y4
With regard to the development which occurs adjace@e southern bank of the Maroochy
River the following points can be made: %

e while the beach to the south e¥s with Pincushion the beach alignment is
relatively stable with only the no easonal variations occurring;

an alignment relativ river entrance bar and Alexandra Headland - this is
most likely to wm the Pincushion alignment and shoreline recession will
occur; and

e if a breakthrough occu f Pincushion the beach to the south may recede to
h t

e aerial p@g’aphy shows that reclamation has occurred west of the caravan park
whgreytheNexisting pool and park are now located indicating that the channel has
erQﬁuthwards up to or past this location in the past.

Coffee rock exists extensively in the area and is often exposed at the beach face. Also,
Council surveys have defined the spatial extent of coffee rock which underlies the area to the
east of the caravan park. The following comments can be made about this coffee rock:

e it is encountered at about -2 to 4mAHD;

* it may limit the depth of channel scour and affect channe! velocities;

* it has not restricted channel movement in past; and

e it is too low for economic revetment foundation.
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MINIMUM CHANNEL TO THE NORTH 6

S

Z¢

t

JH J‘{

MINIMUM CHANNEL TO THE NORTH

Considerable attention has recently been given to the option of constructing a channel across
the northern end of the spit to effectively restart the spit growth cycle. This would establish a
time buffer against channel erosion to the south and possible breakthrough south of
Pincushion.

A recent study was commissioned to assess the options likely to prevent a breakthrough
without using ‘hard’ structures such as rock training walls (WBM 1997). The study was
aimed at determining the optimum size, location and impacts of a constructed northern
channel entrance. This report concluded that the optimum channel would be directly east of
~the northern channe! as it flows past//- Goat Island, have a cross sectional area of 460 square
metres and require the relocation of about 500,000 cubic metres d from the spit to
close off the existing entrance. This option was considered to be
the longest design life and produce impacts within the normal

Iy feasible, provide
natural conditions.

Part of the brief for this current study is to conceptually, invetigate the option of constructing
a2 much smaller channel across the northern spit and 1&gHe new entrance scour naturally to its
required size thereby letting nature do much of This option has advantages and
disadvantages as discussed below.

Advantages: %
« less cost in constructi C el and less sand to relocate;

¢ if an adequate injtial channel is provided and conditions are right nature will create
uxwf the entrance required; and

the size and g
e able to@’gnp emented quickly reducing the risk of a breakthrough south of
hi

Pin? 1
Disadvantages:

» initial flows may not be sufficient to keep the entrance clear or enlarge it - the
southern entrance may still dominate;

e sediment transport frcm the north (spit growth) may continue to block the
constructed entrance particularly in high wave conditions;

* ebb and flood tide deltas will be large (while the entrance is enlarging) and the
surrounding currents may not be large enough to quickly redistribute this material;

 if the entrance does not enlarge sufficiently, it will be more difficult and costly to
get a dredge back to complete the works in because of waves and currents;

00017811:11128.P1.0 > wﬂm
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MINIMUM CHANNEL TO THE NORTH 7

* there is no existing mechanism to close off the existing entrance or provide a
stable dune in this area;

e the southern channel may continue to erode and a breakthrough south of
Pincushion may still occur.

If this option is pursued it is considered that there is a high risk that the channel will not
scour or become dominant and that a breakthrough may still occur in the weakened dunal
area just south of Pincushion.

There are two major equipment options in constructing the new entrance;
e dredging a channel using a floating dredge and discharging onshore; or
¢ constructing a channel using land based machinery such as dozers and excavators.

In both cases the natural repose angle of dry sand will need to be into account when
determining the minimum channel size and because of dune Mej and based machinery
may require benching for stability and to provide access. Alsd§ j#may be more efficient for
hydraulic dredging plant to relocate the material sufficiently #way from the entrance channel.
In particular this material could be placed south o@bhion to reinforce the dune and
provide some short term protection. For long te ction it would be necessary to close
off the southern entrance and build a dune as a as has been done in the past.

b

-
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EVENTS WHICH MAY INDUCE THE ENTRANCE TO MOVE NORTH OF PINCUSHION 8

EVENTS WHICH MAY INDUCE THE ENTRANCE TO MOVE
NORTH OF PINCUSHION

Investigation of aerial photography indicates that the following mechanisms take place after a
breakthrough south of Pincushion has occurred to allow the entrance to move to the north.

e breakthrough occurs and Pincushion is no longer the controlling point for the
beach shape;

e shoreline rotation occurs to the northwest-southeast;

e sediment transport increases on this rotated shoreline and sagd is eroded from the
main north-south beach;

e the north-south beach recedes as sand is transported ipto Yhe river entrance;

e the southern bank of the south channel now hasf4 mechanism to accrete and this
continues as the south channel continues \@,

e the distribution of flows changes wi %mhem channel scouring and becoming
dominant as the southern ch in;

Curs.

e the northern channel is @rto breakthrough if the right combination of flow

and possibly tide and 2
This process is natural and therefere may partially or fully occur at any time depending on
circumstances. Dupli

tlop\Qf/the process by man is risky with the chance of failure because
of unforseen circ angey’and the unpredictability of the combination of natural events such
as wind, wave, &“&d flood. However, it is possible to design a chanre! opening regime

sibility of success and it is likely that the closer the man-made channel is

which has a p
to the naru el then the higher will be the chance of success.

fC3 auSTRALYa
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SEDIMENT CATCHING OPTIONS 9

7 SEDIMENT CATCHING OPTIONS

The following initial comments can be made on Palisade Jetty System, the Sedlar proposal
and other sedimeant catching options and their possible benefits and impacts:

sediment catching devices (usually achieved by locally reducing velocity) must
satisfy the basic law of conservation which for sediment transport means sediment
accumulation in one location will result in sediment reduction in another;

only if there is an excess of sediment in the system can sediment be accurnulated in
one location without detriment to another;

it is possible to collect sediment at one location at the expense of another location
which may be less important point or expendable;

at present velocities near the southern channel bank 2 metres per second
producing large forces on structures located in th and potential for scour
around these structures; 2

there is significant wave action as well as cusrents;

sediment catching options will not preye

if they do retard erosion then the

movement of the spit southwards and
ea will reduce and velocities get higher;

sediment catching options will notWw€vent erosion of the beach which is also likely

to contribute to a bre ring a major storm event. -

&

N/
8 APPROVALS O

<
it is expecte %provals will be necessary under Section 86 of the Harbours Act which
should mclu dvice from DPI regarding fish breeding times, and a Permit to Disturb
Marine Vegetation.
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CONCLUSIONS 10

9 CONCLUSIONS

&  Under the present situation with the northern spit wide, stable and progressing incessantly
southward and the southemn spit south of Pincushion becoming narrower through erosion, a
breakthrough of the dunal system south of Pincushion is inevitable and becoming more likely
with time.

With regard to the development which occurs adjacent to the southern bank of the Maroochy
River the following points can be made:

e while the beach to the south connects with Pincushio Qbeach alignment is
relatively stable with only the normal seasonal variati ing;

e if a breakthrough occurs south of Pincushion the beadito the south may recede to
an alignment relative to the river entrance % afld Alexandra Headland - this is

most likely to be behind the Pincushio% ent and shoreline recession will

occur; and

e aerial photography shows that @ ion has occurred west of the caravan park
where the existing pool and qark %fe now located indicating that the channe! has
eroded southwards up to @‘5 location in the past. -

Coffee rock exists ex in the area and is often exposed at the beach face. Council
surveys have deﬁneghr tial extent of coffee rock which underlies the area to the east of
the caravan par. ollowing comments can be made about this coffee tock:

e it Qa.mtered at about -2 to 4mAHD;

e it may limit the depth of channel scour and affect channel velocities;
e it has not restricted channel movement in past; and

e it is too low for economic revetment foundation.

Sediment catching devices can only collect sediment at one location by taking sediment from
another location. At the moment there is no excess of sediment on the southern bank of the
river where erosion is occurring. Conditions at the site are severe with high currents and
waves propagating in from the ocean. Significant structures which may exacerbate local
velocities and cause turbulence would be required. Also, any action on the southern bank
will do nothing to reduce the southward migration of the spit and this will mean continued
pressure on the bank.

19
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CONCLUSIONS 11

The cyclic process of the entrance progressing southwards and then breaking though to the
north is natural and therefore may partially or fully occur at any time depending on
circumstances. Simulation of the process by man is risky with the chance of failure because
of unforseen circumstances and the unpredictability of the combination of natural events such
as wind, wave, tide and flood. However, it is possible to design a channel opening regime
which has a high possibility of success. It is likely that the closer the man-made channel is to
the natural channel in area, combined with blockage of the southern channel, then the higher
will be the chance of success.

{</ |
\/ -
@
Q
\
&

Py

00017811:11128 P1.0 5. wgm
Z ‘ : OCEANIGCT AUSTRALIA

13-345

R!se

DL Documents 14 of 375



-

-

17-0CT-20080 ©@8:86 FROM MSC-SHIRE SERVICES T0 B-32210768 P.01./04
T FACSIMILE 74
Shire Councl!

From: Council Chambers
Cnr Currie & Bury Streets
» PO Box 76
Nambour Qid 4560
| Australia :
Tel: 07 54 418211
4 : Fax: 07 54 418111
Shire Services Transmission
Problems: 07 54 418175

FORINFO: [ A
DATE: u’ :..'D L aovo

e ———y i = gt T ol T F O ey
TR o R

1 1 gt R SR i@‘mﬁ“ﬂﬁ%pmwl ¥ W £
The information contained In this facsimlle Is solely Intended for the named reciplents only and may contain
confidential or legally privileged Information. If you are not the reciplent, you are hereby notified that any disclosure,

copying or distribution of this information Is strictly prohibited. If you have received this facsimile In srror, please
notify us immediately by telaphone and destroy original message. Thank you.

Page 1 Release

13-345 DL Documents 15 of 375



17-0CT-2000 ©8:06 FROM MSC-SHIRE SERVICES TO ©-32210768 P.02/04

Maroochy River Entrance Working Party

Thursday 19 October 2000
Time 1.00pm

Large Committee Room

AREENDA

The desired outcome from this meeting is to identify and \zzp" the options available to
increase the flow in the northern channel through the estudry and reduce the flow in the

1.

2
3.
4

southern channel to minimise erosion along the sm@@hore.

Introduction %

Apologies ?\

Confirmation of previous min &ing of 17 March 2000)
Report on Council Meetk@%e 2000

o Report submitted to Council
. ’

A/ v, (:,
~ (ot / gu/tf | Lfe O{
Current stat&\?'e olution actions
it

e 0 syl
e :__ﬁj"‘ HANE

° Me@w Hon. Rod Welford MLA s \ / d

e Desigh& Approvals for Entrance Relocation

e Protection of existing river banks

Promote Flow in Northern Channel (Workshop Forum)

Historical background

Engineering background and constraints

Environmental background and constraints

Identify and list options

Discuss each option in turn and complete options checklist.
Rank options in order of preference.

Recommendations

Next meeting

\

P:\Business Services\Special ProjectsWMaroochy River Mouth September-00 onwerds\Working Party Agends 2000092204.doc
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17-0CT-2000 ©8:96 FROM MSC-SHIRE SERVICES T0 ©-32210768

13-345

. Submerged sausage groyne in s@hannel
. Diversion sausage groyn@&c Point

. Dredge shoals we tofgcrat Island

s MAROOCHY RIVER ENTRANCE

Options for Promoting Flow in the Northern Channel

(for presentation and discussion)

. Dredge a northem channel past Channel Island
. Re-open a channel between Goat and Channel IQnds

. Williams Sedlar’s proposal for sediment tra%g

/
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17-0CT-2000 ©08:06 FROM MSC-SHIRE SERVICES T0 ©-32210768

MAROOGCHY RIVER ENTRANCE -

Promoting Flow in the Northem Channel
Options Checklist

§ |

P.084-/04

Option No.
Details:

Discussion & Comment:-
Englineering Behaviour Q
e Hydrological/Flooding \2\
Coastalftidal influences Q/
Cyclonic conditions

Safety issues
Stability of location %@

/

Construction method

Ongoing maintenance v
nvironmental Considerations @
Dredging operations

Fish habitat \/

Marine plants Q_@

Water quality

Shoreline issues \(
Recreational Consid@: s

CQCOOmO..‘CC

e Boating

o Swimming ;
e Shoreline ﬁgﬁ
Governmental ' Approvals
o EPA

o BPA

o DPI

Estimated Costs

e Construction cost
e Maintenance costs

Fiohung

SUMMARY -
e Advantages
¢ Limitations

13-345 DL Documents
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Shire Services Committee Minutes 3 Tuesday, 27 June 2000

Maroochy River Mouth - Recommended Options File No: 1-9357

Moved Cr Taylor seconded Cr Cansdell that Council:

1. Receive the Minutes of the Maroochy River Entrance Working Party dated 17 March
2000.

2. Arrange a meeting with the Hon Rod Welford, MLA, Minister for Environment and
Heritage and Minister for Natural Resources and representatives of Department of
Primary Industries (DPI), Environmental Protection Agency (EPA) and the Beach
Protection Agency (BPA), to discuss:

° the options available to Council, including a “less intrusive” channel through
the northern spit;
° the approval processes,
o a commitment for funding assistance;
. a possible increase in the normal level of funding assistance.
S Adopt the entrance relocation option

4. Engage consultants to prepare a detailed design of the selec ption and obtain all
the government approvals required to permit construction t eed

Cr. Cansdell called for a Division on the motion by Cr. Taylor as put to the vote.

Those for the Motion - Crs. Tatton, Middlebrook, Dunng, Thempson, Dickson, Cansdell and
Taylor

Those aqainst the Motion - Crs. Rowan, Schwal‘e @ohnston

THE MOTION WAS CARRIED. @
Possible Protection Measures to, n Existing River Bank Alignment in the Area

of the Pincushion Caravan Par

Moved Cr Thompson secope Dickson that as a matter of urgency Council approach the
appropriate authorities toiqvestigate possible protection measures to maintain the existing
river bank alignmenxﬁa €a of the Pincushion Caravan Park

Carried.

Investigation of Options to Maximise Flow in the Northern Channel of the Maroochy
River

Moved Cr Middlebrook seconded Cr Schwabe that the Chief Executive Officer investigate
options to increase the flow in the northern channel and reduce the flow in the southern
channel to minimise erosion

Cr Tatton left the meeting

Carried.

13-345 DL Documents 20 of 375
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ENVIRONMENTAL PROTECTION AGENCY
DEPUTATION BRIEFING NOTE

TO THE HONOURABLE THE MINISTER
SUBJECT MAROOCHY RIVER ENTRANCE

RECOMMENDATION .

It is recommended that the Minister note the information provided for the meeting with the
representatives from the Maroochy Shire Council Working Party regarding the erosion
problems associated with the movement of the Maroochy River entrance.

Minister’s comments
Lot @2AteoraPbs e Lserrswmeman )

Z-zfﬂnﬂ ) L (ramail - f Peon s ann b
E G T,

BACKGROUND

The Maroochy Shire Council, with the assistance an e of the Environmental Protection
Agency (EPA), and Department of Primary Indus ) officers, have been investigating
the options to contain the erosion on the sout bank of the Maroochy River entrance and
estuary for a number of years. \/

The options considered are:
1. Determine a last line of def%nd construct a seawall to protect existing

infrastructure and develgpment. The most seaward line of defence would be the
seaward boundary o idcushion Caravan Park.
2. Construction of a ser f groynes at the southern entrance to the river. This option

to ensure tidat flushing.

The Maroochy Shire Council at its meeting on 27 June 2000 resolved to adopt the entrance
relocation option (3) to solve the erosion problems at the southern entrance of the Maroochy
River and engage consultants to prepare a detailed design of the selected option and obtain all
government approvals required to permit construction to proceed. -

In November 1998, following on from a previous investigation, the Council made application
under section 86 of the Harbours Act 1955 to relocate the Maroochy River entrance to the
north of the existing entrance. The Council was advised that further detailed information was
required before the application could be processed. At the same time, the Council applied for
an environmental authority to undertake the dredging under the Environmental Protection Act
1994. The application was deemed invalid as insufficient information was provided to enable

éﬁ;ﬁwal information
!}’L{e\: \iv&;'r)mation \/\ 6
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the application to be decided. To date, no additional information has been received to allow
the processing of the section 86 application, and no dredging application has been received.

KEY ISSUES

e The Maroochy River entrance is a natural river entrance and over the last several decades
the entrance channel has moved from a northern location to south of Pincushion Island.
The current location of the entrance channel is still within the historical limits of entrance
movement.

e Further southerly movement of the channel and subsequent realignment of Maroochy
beach has the potential to threaten the Maroochy Surf Life Saving Clubhouse and the
established Pincushion and Cotton Iree Caravan Pmsed to the relatively
undeveloped adjacent camping area of which Tess That 50% of the original area established
in 1985 remains),

e The majority of the Maroochy River estuary is in a declared Fish Habitat Area (FHA) and
DPI has advised that the FHA would need to be revoked before works associated with the
relocation of the mouth could be approved. The FHA is an important tool for maintaining
the estuary as a viable aquatic ecosystem.

e It is considered that the proposed channel relocation will not have adverse effects on
coastal processes for this section of the coast. The relocation of er mouth by
dredging a new channel through the northern spit and closiné ] xisting southern

channel is a replication of the natural processes and avoid d for hard engineering
works such as rock walls and groynes. Nevertheless, from a'ggéstal processes viewpoint,
the model tested option of a series of groynes at the gouthern entrance of the river would
be an acceptable alternative. Q(

e However, the dredging works required for relo%\
to have significant impact on the environme

the river mouth have the potential
Maroochy River estuary. Existing

information indicates that dredging in th would compromise the management of
water quality and could threaten the abill the estuary to continue as a viable aquatic
ecosystem. This aspect of the propgsa s further detailed investigation to quantify the
impacts and determine accepta %s of mitigating the detrimental impacts.

¢ Since 1996, the local conserv%ommunity have expressed strong opposition to the

proposal to “interfere” with the mfatural processes of the Maroochy River estuary by
dredging. In particular shine Coast Environment Council can be expected to
strongly oppose revoc % of the FHA to allow dredging of the estuary.

e Given the relatiy, ioh cost of the dredging option, a cost/benefit analysis of the project
would appear &varranted and would be beneficial in determining the ecological
sustainabilit%le proposal. The need for such an analysis has been discussed informally
with Maroochy®Shire Council officers.

¢ The Maroochy Shire Council have approached the State government for assistance with
funding for this project on several occasions and to date have been advised that the only
avenue to obtain State funding would be through the Local Governing Bodies’ Annual
Capital Works Program administered by the Départment of Communication, Information,
Local Government, Planning and Sport (DCILGPS). A 25% subsidy is available to
Council for approved works and the Beach Protection Authority provides a
recommendation to DCILGPS with respect to whether the works satisfy the guidelines.

Briefing Officer: Paul O’Keeffe Approved: Olwyn Crimp

Senior Principal Engineer Director Environmental Planning
Telephone: 07-3227 8496 Date: 3 November 2000
Correspondence No: BNE2000/7548 File No: 802630/STH684

f\common\briefing notes\2000\deputation-comm cab\pok-msc maroochy river bne2000-7548.doc
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Date Prepared: 30 November 2000 Prepared by: Paul O’Keeffe

Title: Senior Principal Engineer
Approved by: Olwyn Crimp Division/Region: Environmental Planning EPA
Position: Director, Environmental Planning Telephone: 3227 8496
Date Approved: 4 December 2000 Track No: M/00/01771, E/00/04300

Ref: BNE1791-1
BNE2000/7548

Mr N Cooney

Manager Business Services
Maroochy Shire Council
PO Box 76

NAMBOUR QLD 4560

Dear Mr Cooney

Thank you for the opportunity to meet with representati f the Maroochy Shire
Council’s Working Party examining the erosion problems aroochy River entrance,
on 8 November 2000.

At the meeting, various options designed to alleviatethe erosion threat to the southern
shoreline were discussed. During the meeting, I rtook to ensure that the Council would
be provided with advice regarding the meas would be likely to receive approval
from Government, the information require@r approval and the timeframe.

opYems facing the Council, as a result of the
, are significant. In recognition of the magnitude
importance of the Maroochy River entrance, the
Environmental Protection A@ PA) will continue to assist the Council to develop a
feasible solution for the protechpn of the caravan park within the parameters of least cost to

the environment and a:&@c budget.

By way of confisgnatted of our discussions, I am not unsympathetic to the option of
dredging a ne &ce through the northern spit and closing off the existing entrance, but
only as a | esott. Given that the dredging option requires the disturbance of the Fish
Habitat Ared\it is the least favourable option and should only be pursued after all other
options are proven ineffective. Officers from the EPA will provide further advice with
respect to options that could be approved and pursued in the short to medium term.

The Government recognises that th
movements of the Maroochy Riv
of the problem and the enviro

The Council’s responsibility to protect public assets is recognised but actions to achieve
this need to be designed to have as little intervention with the environment as possible.
With respect to cost, the Council needs to examine the cost/benefits of any proposal to
ensure that it is economically and ecologically justified.

Thank you for bringing this matter to my attention and I trust this information is of
assistance. Should you have any further inquiries, please contact Mr Paul O’Keeffe of the
Environmental Protection Agency on telephone 3227 8496.

Yours sincerely

ROD WELFORD MP
A7)

SRR
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Minutes — Maroochy River Entrance Working Party

3.2 He also reported that, as requested by Council, a meeting was being
sought with the Hon Rod Welford, MLA, Minister for Environment and
Heritage and Minister for Natural Resources, but as yet no date had
been allocated.

3.3 Malcolm Andrews of WBM Oceanics stated that the motion for
consultants to prepare a detailed design of the selected option and
obtain all the government approvals required for construction could be
actioned once options were agreed. Roger Chalmers said that the
design would then be shown to the Minister and WBM Oceanics
would prepare budget cost estimates and a construction schedule. He
said that timing of the work would be important so that dredgings were

not washed out to sea or into the estuary.
%gation of possible
j ank alignment in

the area of Pincushion Caravan Park. R almers reported that
he and Nikki Moore had met with Councillo inspect the area and a
list had been prepared of possible measures. Council was also
developing a masterplan for the ement of the Cotton Tree and
Esplanade area and it was ho;% protective measures might be

included in that.
4, BACKGROUND & HISTORI%/%AMARY

4.1 It was emphasiq he focus of the current meeting was to look at

3.4 Another motion carried by Councii was for the i
protection measures to maintain the existi

options to p flow within the northern channel. To assist
delegates, RogemdChalmers provided a Powerpoint presentation with
historica cent photographs of the river mouth. This was to
explan* pact of climatic, flood and other conditions, the way the
behaves etc, so that options could be considered which

effective over a longer term.

4.2 @Eﬂncnlor Schwabe asked whether a watch was being kept on
anges in the northern spit and Roger confirmed this. Photographs
were shown as recently as the previous week. Mark West advised that
it was now possible to walk from the northern spit to Pincushion at iow
tide.

5. GENERAL DISCUSSION
5.1 A composite shot was shown to illustrate a plan by WBM for opening
the north channel and dredging in the south to keep Cornmeal Creek

refreshed.

5.2 Malcolm Andrews said it would not take much sand to block off the

southern entrance but the proposed northern exit was quite wide and f]“
had a lot more material than would be required for the work in the o)
south. -
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5.6
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5.8

5.9

Minutes — Maroochy River Entrance Working Party

John Jolly referred to the 1985 and 1992 floods and said his concern
was that one should know the depth of the coffee rock before putting
a northern channel through. In the event of a flood, the channel could
widen dramatically or, if this was not possible, it could erode the built
area. He recommended a flood study with associated studies on
sedimentation and scouring.

John also said that, if it was intended to make the northern channel
the major egress, significant dredging would be required further west
to force the river to use the northern exit and to slow the flow to the
south and that it would be necessary to get that system up quickly.
Malcolm agreed, saying it was necessary to give the river “ a big push
in the direction you want it to go”.

Kerry Taylor queried the position of the suggest orthern passage.
Malcolm stated that the further north, the bet %s the river would
come south again in time and fixing the mo é& rly passage might
buy a year or two. He confirmed t e an entrance was
established, dredging would have to conti or Council would have
to accept the work as having an approxipate 25-year lifespan.

Jim Cash said that the meetin aring a lot about dredging but
nothing about river ecology an was not a single issue situation.
He said there were considekdiiens re the effects of dredging on the
river and the flow-on eﬁ@ recreation activities.

Wconcerns about dredging. He could not see

' he northern channel by itself unless a new

entrance was through the spit. Dredging alone would only

exacerbate the &ffect on Pincushion as water flow headed straight

towards‘ Pincushion/Cotton Tree area. If the only action was the
w

Trevor Carter sai
the point of dr

increase the flow in the northern channel, the situation could be
m orSe, not better. Roger advised that dredging was never
ght of in isolation but always in conjunction with a break through

e I?@it. Malcolm Andrews added that in his opinion the channel
hrough the northern spit alone, without dredging to the west,

would be sufficient to alter the course of the river with only a
small degree of risk to entrance closure.

Trevor said he wondered whether cutting through in the north would
be sufficient without additional dredging as this was a much shorter
path for the river. He assumed studies using the model could assist in
judging this. There were a lot of hurdles to go through to get State
Government approvals and cost/benefit analyses would be required.
He said Council should be looking at how long would it last and should
weigh up the benefits of protection as was done before the groynes
were constructed and the BPA would encourage Council to do that.

Nikki Moore said they would require cost/benefit analysis of dredging.
Council would have to apply for a dredging licence. The EPA would
require considerable ecological information and she recommended
cost/benefit studies as the first stage.
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Minutes — Maroochy River Entrance Working Party

Ross Quinn said Council should look at the implications of any new
system in terms of access and safety.

Ross also distributed copies of studies of fisheries within the
Maroochy River system. There were important areas for juvenile
feeding and nursery areas. Boundaries of fish habitat areas were
indicated. He pointed out that the only areas excluded from fish
habitat were the marked navigation channels and therefore Council
would need approvals from Fisheries to do the kind of work that was
being proposed. The impact on the environment would be quite
significant and fish habitat areas would have to be revoked. He said
that in general his Department did not support revocation of fish
habitat areas; very good reasons would be required and studies would
have to be undertaken including comment fr commercial and
recreational fishers. The northern area was ely important to
juvenile fish and to the spawning of a nu commercial fish
species, as were all estuarine areas.

In answer to questions, Ross describegy wetland reserve areas - B
areas and fish habitat reserves — as. The Maroochy River mouth
was an A area. Revocation of fi fat areas had occurred twice in
B areas and once in an A area %ugh the latter case did not involve

work directly in the A area the new mouth of the River in the

south was not a fish hab@ia.

6. PROTECTION OF PIN ION CARAVAN PARK

6.1

6.2

Mark West andd Gary Ehsman reported on their concerns for
immediate actien to protect the Park with king tides expected in
Nove cember and January. A January 11 tide of 2.73 metres
wa d and this was the Park’s busiest time of year. Mark
ag%a hat Council would do when the tides came and for the

nent residents who were mostly older people. Gary said the

%k was an important part of the tourism industry for the Sunshine
o

ast and if word gets around about problems at the Park, the whole
economy can be affected.

Roger said there was a contingency plan for a cyclonic event but that
a plan was needed for the immediate problem. It was agreed that he
would get a group of the relevant people together, including a BPA
representative, to walk through the Park and develop a plan.
Councillor Taylor said this could be a major publicity and public
relations issue for Council and the Coast if action was not taken.
Councillor Schwabe pointed out that Council had already made a
decision that the Park was a sacrificial area. However, Mark referred
to Council’s June motion to investigate possible protection measures
to maintain existing river bank alignment in the area of the Park and
Gary stated that action was needed before the end of November.
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Minutes — Maroochy River Entrance Working Party
7. OPTIONS FOR PROMOTING FLOW IN THE NORTHERN CHANNEL

7.1 Six options were listed for discussion:

(a) Dredge a northern channel past Channel Island

(b) Re-open a channel between Goat and Channel Islands
(c) Williams Sedlar’s proposal for sediment trapping

(d) Submerged sausage groyne in southern channel

(e) Diversion sausage groyne at Picnic Point

(f) Dredge shoals west of Goat Island

7.2 Option (a):
Ross stated that the marked navigation chann
before the spit so it was unlikely it would be

dredging area. Nikki said the area was a
< ﬁh

ished some way
able as a suitable
conservation park
and also contained threatened specie further said that a
dredging licence would be required and her agency would be
looking at the effects on water quality afd aquatic eco systems, and
the likelihood of acid sulphate/cheghigals/organochlorides in sediments
being released by dredging. said the option would require
approval under the Beach Pjot n Act and Harbour Protection Act.
His agency would liaise c% with the DPI re fish habitat and
whether dredging was off or ongoing and its effect on water
quality. Malcolm said, it We&s possible that 400,000-500,000 ma3. of
material would b, ifed to be moved in opening up the spit.
Construction ¢ stimated at $1.5 million to $2 million including
licences, with nance costs of $100,00-$200,000 p.a.

7.3 Option
The m felt that, in view of the fact that the channel had been
at least 20 years, Option (b) did not merit further

2
ideration.

7.4 ;ption (c)

The option was presented by Kerry and Bard, having been suggested
to them by retired river hydrologist William Sedlar. It was suggested
as an alternative and possibly speedier solution to dredging options
which might take years for approvals to come through and would be
far more costly. The basis of the idea was the construction of a stone
ramp below the water stretching out from Pincushion. A length of 10 -
20 metres would be sufficient for a trial. The difference between high
and low tide levels would be filled with trees, tyres etc which would
gradually trap sediment. The width would be a minimum of 4 metres
to permit access for trucks with dumping material. Bard suggested
that the ramp would have no effect on fish habitat.

7.5  Councillor Schwabe said the concept was logical but required careful
consideration of position, dimensions and angle. He also stated a
concern re the lack of protection for the structure from the ocean.

Roger said it might be possible for WBM to appraise using a desktop
study. Trevor voiced concerns that the proposal would still not prevent \ 4ﬂ\

13-3456 November, 2000 DL Documents Brpst 37 6



7.6

7.7

7.8

7.9

7.10

Minutes — Maroochy River Entrance Working Party

erosion of the coast towards the caravan park. Jim said he could see
no major problems with the option from an environmental point of view
provided it was investigated properly.

Bard put forward a figure of $40,000 as a guesstimate for a ramp 40
metres x 4 metres wide x 2-3 metres in height.

Option (d)

Roger presented the option of a submerged groyne from the end of
Wharf Street about 1 metre in height to begin with, additional material
being added or subtracted to achieve the right level. John said this
was an option that could be examined on the model.

Discussion focussed on the existing percentage of flow which

Malcolm said the model showed as 80 per cen rth. Kerry said a
more likely percentage was now 60/40 in favo the north. Trevor
suggested measurements of current flow be

Option (e)
There was limited discussion of Option fe) but it was felt unlikely to

achieve the objectives. @

Option (f)

Option (f) was ruled out wi @&scussnon

8. RECOMMENDATIONS

8.1

Councillor Schw. ge asked whether the Working Party had given up
on the option irthe model, i.e the southern groynes. He felt it was the
only so which delivered security and beaches. Councillor Taylor

poigx that Council had not approved this option at its June

8.2 Qﬁé recommendation of the Working Party was to:

(a) request the consultants be asked to verify the flow dominance
of both channels.

(b) request the consultants to undertake a desktop study of Option
(c) and provide costings.

The meeting closed at 5.00 pm.
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Dear Mr Warmington /W " Q/ %Q/

Thank you for your letter of 20 N b 2000 concerning the Maroochy River mouth and
for the opportunity to meet wi I entatlves of the Maroochy Shire Council’s Working
Party examining the erosion at the Maroochy River entrance, on 8 November 2000.
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\
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structural elements. It should be noted that because the recent sand bagging undertaken as an
emergency measure is well seaward of the caravan park boundary, it should not be considered
as part of any permanent wall construction. Upon receipt of suitable plans, an application
could be processed within two months.

Option 2 would be likely to be approved by the Agency. It may also be possible to construct
this option in stages. Council’s consultants who were involved with model testing of the
original concept should be in a position to advise on the possibility of stage construction.
Similarly, there are choices with respect to the construction materials and other design details.
Approval could be facilitated within two months of receipt of a suitable application.

Substantial additional work would need to be done before option 3 could be approved. An
environmental dredging licence would need to be obtained and part of the Maroochy River
Fish Habitat Area would need to be revoked. I understand that your Council has been
provided with details of the information required by the relevant ggencies to consider these
issues. While I am not unsympathetic to the option of dredgin w entrance through the
northern spit and closing off the existing entrance, such actions only be considered as a
last resort. Given that this option requires disturbance of ‘% Habitat Area, it is the least
favourable and should only be pursued after all other option proven ineffective.
4

A number of other options involving structures 1(@%1‘ estuary have also been discussed
but have been discarded on technical groun k of definitive data. There would be
further options that could be considered 1 ture but before they can be considered
seriously, they would need to be proper, Qﬁ stigated. At the present time, subject to design

details being determined, there is su t information about the first two options to

consider them for approval. @
Your reference to the mana%‘m of rivers being a State Government matter is noted.

However, the respon51b1 ty for indertaking any works in this regard lies with the relevant
Local Government of the State Government is to provide advice and act as an
approving authorl e that any works that are undertaken do not cause environmental
harm.

Regarding @Hﬁner of increased rates of subsidy for beach protection works, I advise that
officers of the Agency have held discussions with officers of the Department of
Communication and Information, Local Government and Planning and Sport. I support an
increase in the level of subsidy and have advised the Honourable Terry Mackenroth MP,
Minister for Communication and Information, Local Government and Planning and Minister
for Sport, accordingly.

Thank you for bringing this matter to my attention and I trust this information is of assistance.
Should you have any further inquiries, please contact Mr Paul O’Keeffe of the Environmental
Protection Agency on telephone 3227 8496.

Yours sincerely

ROD WELFORD MP

W
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160 Ann Street ® Brisbane, Queensland ¢ PO Box 155 « BRISBANE ALBERT STREET QLD 4002 ¢ AUSTRALIA
Telephone (07) 3227 8494 eFacsimile (07) 3221 0768 e www.env.qld.gov.au

Paul O’Keeffe
3227 8496

BNE1791

20 December 2000

Chief Executive Officer
Maroochy Shire Council

PO Box 76 Q
NAMBOUR Q 4560 Q/

Attention: Mr Roger Chalmers

Dear Sir %@

I refer to the matter of the erosion prob m%ﬁhe Maroochy River entrance and the

’

various proposals put forward to allevia roblems caused by the erosion.
As you would be aware the M. iver mouth has been moving in a southerly
direction for some time. It reached a point where the entrance has re-

established itself on the southéWy side of Pincushion Island and further movement is
posing a threat to the deydlopment on the southern shoreline. As a result of this threat,
your Council, in con! '0 with this Agency, the Department of Primary Industries,
and various cw Groups, has put forward a number of options to alleviate the

erosion problef’

The principalgptions that have been under consideration recently are:

1. Determine a last line of defence and construct a seawall to protect existing
infrastructure and development. The most seaward line of defence would be the
seaward boundary of the Pincushion Caravan Park.

2. Construction of a series of groynes at the southern entrance to the river. This
option was model tested at the Queensland Government Hydraulics Laboratory.

3. Relocate the entrance of the river to the north by dredging through the northern
spit, blocking off the existing entrance, and dredging a number of channels in
the estuary to ensure tidal flushing.

With regard to option 1, the Agency would be likely to grant the necessary approvals.
The wall could be constructed in stages with the first stage comprising protection of
the caravan park and a second stage providing protection for the car park to the south.
Such a wall could be designed as a rock revetment or with sandbags as the main
structural elements. It should be noted that because the recent sand bagging undertaken
as an emergency measure is well seaward of the caravan park boundary, it should not

\AY
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Marcachy| REPORT

Shire Council
from: Team Leader, Special Projects @
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29 NOVEMBER 1999

e This report provides a brief history of the Maroochy River Mouth in recent times, and will discuss
the various studies and construction works which have been undertaken during this period to
identify, mitigate and control erosion problems in the estuary. It also provides details of the current
model study (November 1999) being conducted by WBM Oceanics on behalf of Council, to identify
and test possible means by which to protect the Caravan Park and other infrastructure at Cotton

Tree on the southern shores of the estuary
A locality plan which identifies specific features in the area is attachgd rear of this report.

3; The lower reaches of the Maroochy River are a compi€xand highly dynamic system of channels,
islands, intertidal shoals and coastal bars. The ent%' urrently dominated by a large sandpit,

which extends southwards from the north shore,
Island.

y a rocky outcrop known as Pincushion
4. Within the estuary, Goat and Channel lsland%ae the river into twc main channels; the north and
south channels. Prior to the early 198 @V ral channel between these two islands provided a
third flow path at high tide. The dep sand subsequently closed this channel and the area

is currently covered in vegetation %
5: The river mouth is subject to chafge under the influences of the prevailing coastal and tidal

the entrance which are inherent in such a dynamic estuarine system have
f the lower estuary. These migrations can be illustrated by a brief history of
tion between 1940 and 1998:

dominated the
the entrance

1940 & 1958: Main entrance south of Pincushion Island

1961 to 1979: Main entrance north of Pincushion Island, near the north shore

1982 to 1996: Main entrance to the north of Pincushion Island but moving progressively south as
the sand spit extended south from the north shore.

1998: Main entrance immediately north of Pincushion Island. The river broke through
south of Pincushion briefly on three occasions early in 1998 and indications at that
time were that it was about to do so on a more permanent basis.

6. The events in 1998 sharpened a growing concern within Council and the Community about the
threat of erosion on the southern shore and Maroochydore Beach. This is well illustrated by the
following record:-

“At a public meeting (organised by Council) on 26 February 1997 it was
stated that the last time the entrance was south of Pincushion Island, in
the mid 1950’s, the river flowed along the beach causing a loss of sand
and a need to provide sandbag protection to the surf ciub building.”

REPORT CREATED: 28 NOVEMBER 1999 O\ \/X
P\SSBUSPECIAL PROJECTS\IREPORTS\MAROOCHY RIVER MOUTH-NOVEMBER-99.D00C
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29 NOVEMBER 1999 - MAROOCHY RIVER MOUTH
{

7. The records indicate the main channel to the sea had been located north of Pincushion Island for
some decades prior to December 1998, and the island formed part of the southern shore.
However, with storm activity during the early months of 1999, the channel broke through south of
the island taking a substantial portion of the southern foreshore and camping ground with it. At the
time of writing this report the channel remains south of the island and is in excess of 250m wide.

8. The Maroochy River is not subject to any significant flow control works such as breakwaters or
revetment walls and, as such, is considered to be one of the few remaining 'natural’ river entrances
on the East Coast of Australia.

9. A mix of urban development and open space occurs adjacent to the southern bank of the river.
This includes residential and commercial development upstream between Picnic Point and the
mouth of Cornmeal Creek, a caravan park and camping ground in the Cotton Tree/Pincushion
area, an area of park between Cornmeal Creek and the Cotton Tree Caravan Park, and public
beach areas near Pincushion Island and on Maroochydore Beach.

The northern shore of the river adjoins public open space, and the Twin Waters Resort.

Over the years the river mouth and estuary have become increasingly popular for leisure activities
including swimming, camping, surfing, fishing and boating. Further, with the development of
infrastructure along the southern margin of the river mouth, it is now o the key elements of the
Sunshine Coast’s tourist industry.

10. An outdoor model of the Maroochy River flood plain was corytru ted for Maroochy Shire Council
by the Queensiand Government Hydraulics Laborato arly in the 1980’s. This was used to
determine flow criteria and estimate flood levels in th stem at that time.

%

n Park and boatshed occurred during the
oods in February and March 1892. Council
yment at various times during this period.

11.  Erosion of the southern shoreline adjacent to th
late 1980’s and early 1990’s, particularly durjng
undertook channel dredging and foreshore i

12.  In July 1992, Council and the Beac ch Authority (BPA) agreed to jointly undertake an
investigation into what engineering uld be required to hait this erosion. Council undertook
the survey work including str w velocity measurements, while the BPA provided
instrumentation and one officer to ist. In order to avoid any possible delays in constructing what
work the investigation migh{ recommend, Councii lodged a preliminary application with the
Department of Environm eritage (Marine Board of Queensland) for approval to construct
rock protection in the are

13. In December 199@BPA proposed a physical model be constructed by the Queensiand
Government H ulics Laboratory in order to test the use of river groynes to mitigate the erosion
problem. Co ccepted the proposal and agreed to share in its funding. To determine
appropriate boundary conditions, the existing mode! of the Maroochy River flood plain was modified
in accordance with the more recent survey information, and run with 50 year and 100 year ARI
flood events.

The BPA then constructed and tested the second model, using data from the first, and released
their Interim Report in December 1993. Council agreed with the recommendations contained in the
report and in February 1994 applied to the Marine Board of Queensland for approval to construct a
river groyne system. Approval was promptly given and during March and April tenders were invited
by Council for the construction of two groynes, revetment mattress protection and the dredging of
sand from the channel.

The works were constructed during mid-1994 at a total cost of $290,000 as detailed below:

Design, survey and contract administration by Council $21,000
Supply and installation of groynes and revetment works $70,000
Dredging Works $195,000
Supply and installation of beacons on groynes $4.000

$290.000

5
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15.

P CIEN R RIE

16.

17.

18.

Further erosion continued along the southern shore during 1995 and 1996.

During 1995 discussions were held between Council, the BPA and the Department of Primary
Industries (DPI) as to whether a third groyne should be installed to the east of the first two, and
whether other options should be explored. These options included the re-opening of the channel
between Goat and Channel Islands, and the excavation of a new channel to the sea at the north
end of the northern spit.

The situation prompted considerable community interest and concern from both individuals and
bodies such as the Maroochydore Surf Lifesaving Club. Early in 1996, it became evident that
should the erosion continue, Pincushion Island might well be isolated from the southern shore and
become an island once again.

Discussions and negotiations as to appropriate solutions continued between Council and various
Government Departments and by the end of 1996, Council was being urged by the community to
undertake something positive to address the situation. A significant milestone was reached in
January 1997 when the following occurred:

(a) Council received a letter from the Minister for the Environment which_set out the DP! and BPA
criteria to be addressed in any detailed study of the situation.

(b) Council received a letter from the Department of Environme @uﬁng the relocation of the
river mouth to the north, and endorsing the need for a tech stdy

(c) Council resolved to engage a consultant to consider)he re-establishment of a northern
channel.

(d) Discussions were held with a firm of coa ineering consultants, WBM Oceanics,
regarding the terms of reference for such udy! On 29 January 1997 WBM submitted a
dy for a maximum fee of $50,000.

detailed proposal and offered to undertake th
(e) WBM were engaged for the Relocatign St on 3 February 1997.

AV _

The aim of the study was to &gteznine the most appropriate configuration for a new northern
entrance to the Marooch d to assess potential impacts associated with this entrance
change. Consideration be given to the need for associated closure or alteration of existing
channels in the are art'of these works to minimise impacts and/or improve their effectiveness.
The scope of the s not to assess and recommend the most appropriate option for dealing
with the erosio at Cotton Tree, but to assess the specific option of re-establishing a

northern entrartg€ chiannel.

The study included a process of community consultation and addressed the following
considerations:

(a) coastal and river hydraulic processes;

(b) water quality and flushing of the lower estuary; and

(c) the natural values of the lower estuary, particularly related to fisheries

Community consultation was undertaken via a public meeting on 26 February 1997 and by
correspondence with various individuals who provided historical details about the river mouth and
offered suggestions as to possibie solutions.

WBM lodged their report with Council on 4 June 1897. It concluded that “relocating the entrance

channel of the Maroochy River to the north is within the range of natural (historical) migrations.”
The total value of this consultancy was $68,000.

A’
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A Council meeting an 16 July 1997 received the report from WBM and resolved to invite relevant
Government Departments to discuss its recommendations.

19.  Council and the Department of Environment heard a presentation of the study by WBM on 19
August 1997 and resolved that a Working Group should be formed with a brief to consider the
study and report back to Council with its recommendations. The Group was called the Maroochy
River Entrance Working Party and comprised the following representatives:-

o Maroochy Shire Councillors and Staff
+ Representatives from the Department of Environment and BPA
e Local interest groups

20. The Working Party recommended that Council negotiate with WBM to further assess the options
discussed, together with a “do nothing” option.

21.  Council accepted this recommendation and on 26 November 1997 invited WBM to submit a fee
proposal to undertake the additional work. Following discussion on the detail of the further
investigations, WBM submitted a fee proposal of $60-$80,000 on 18 February 1998. A meeting of
the Working Party was held on 6 March 1998 to consider this proposal and resolved to further
extend the study to include the following: Q

(a) Determine recent rates of change, control points for current b, and river shape, the extent
of exposed coffee rock and its spatial distribution in the are interest (based on Council
surveys)

K4

(b) Investigate the events, (natural or man-made) whic ght facilitate a return of the entrance to

the north of Pincushion Island

(c) Modify the existing 1D model! to predict the i % water levels and flows inside the
entrance if a breakthrough just south of EBj c% shouid occur

(d) Comment on Palisade Piers, a proposal byW¥ir Sedlar and other sediment catching options, and

their possible benefits and impac%

(e) Report on the above

mitted a report to Council which provided initial advice and comment
ing discussed at that time. Their report concluded:

on the various matt&
(2) Under thet ituation a breakthrough of the dunal system south of Pincushion Island was

22.  On 26" March 1998, WB

inevitable an@ becoming more likely with time. -

(b) Whiie the beach to the south connects with Pincushion Island, the beach alignment is relatively
stable. However, should a breakthrough occur south of Pincushion, the beach to the south
may recede to a new alignment.

(c) The cyclic process of the entrance progressing southwards and then breaking through to the
north is natural. Simulation of this process by man is risky. However, it would be possible to
design a channel opening regime which had a high possibility of success.

23. During the following months numerous meetings were held within Council, and with WBM, the
Working Party, Government Agencies and local interest groups to review the details for any further
study and to establish suitable terms of reference.

24.  Council considered it likely they would extend the scope of the study to include the option to
relocate the river entrance to the north and close the southern channel, and in August 1998
engaged WBM to obtain all the approvals necessary to construct this later option should it be
adopted. The approvals required were extensive and included the following:

o |
e
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(a) Approval under Section 86 of the Harbours Act (works on tidal lands or waters). Need detailed
plans of the works, letters of support from Fisheries, Beach Protection Authority, Harbour
Master and Regional Office of the Department of Environment;

(b) Approval under Section 47 of the Beach Protection Act (disturbance of sand in an EPA). Need
detailed plans of the works including dune vegetation;

(c) Licence under Section 41 of the Environment Protection Act (dredging and spoil disposal).
Need detailed drawings of the works, equipment to be used (dredging and land based), hours
of work and anticipated noise levels, fuel storage details, discharge water quality and latent
water quality, turbidity and erosion management;

(d) Permit to Disturb Marine Vegetation under the Fisheries Act (disturbance of mangroves). Need
details of mangrove populations and significance and impact of disturbance/removal;

(e) Permit to carry out works in a Fish Habitat Area OR Revocation of that portion of the Fish
Habitat Area involved in the works. Detailed plans of the works and impacts on the
management of the Fish Habitat Area.

25. In addition, WBM were engaged to investigate the appropriate location “last line of defence” to
be adopted in the event of the river breaking through south of Pincus land. These works
would provide permanent protection to the caravan parks and other4 cture on the southern

shore.

e S g g

26. In December 1998 Council received the “Last Line e” study from WBM. It concluded the

following:

{2) Under the present situation with the nor sPit wide, stable and pregressing incessantly
southward and the southern spit sout) of Rig€ushion becoming narrower through erosion, a
breakthrough of the dunal system% incushion was inevitable_and becoming more likely
with time.

(b) Various options existed to dev a last line of defence in the case of a breakthrough. These

were summarised as: V
. Seawalls costiut $2,500/m ($750,000 to $2,500,000 total) to protect infrastructure
ea

with a los amenity when in use;

) Groyne tifg about $5,000/m ($2,000,000 total) to protect infrastructure and maintain
a re%}) ch amenity while preventing sand drift northwards into the southern
chanhgl;, and -

. A combihation of lower cost groynes and ongoing maintenance at an initial cost of
$600,000 and an annual maintenance cost of $120,000. These works wouid protect
infrastructure and maintain a reduced beach amenity but included a degree of
operational risk in being able to maintain the variable nourishment requirement.

The options of seawalls or rock groynes were more likely to provide the level of protection
required for the infrastructure for the longest time with the least amount of maintenance.
However, it was noted that the seawall would result in the greatest loss of beach amenity and
the groynes would lock up sand which would naturally flow north to close off the southern
channel and help the entrance move northwards.

In comparison, the cost of relocating the entrance to the north was estimated at $2,000,000
with an immediate removal of the threat to infrastructure and an increase in river and beach
amenity.

(c) It was recommended that the seawall option be considered as the immediate last line of
defence in combination with relocation of the entrance to the north as the long term objective.
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(d) It also concluded that there might be some benefit in using innovative techniques for the
erosion and accretion of sand at various locations throughout the river entrance. However, it
was expected that the overall size of the system and the energy driving the natural forces
were such that a larger concentrated effort would be required to change the momentum of the
system and forge the change required.

27.  The report noted there could be some opposition from environmental groups to the option to
relocate the entrance to the north. WBM confirmed that applications for a possible relocation had
been submitted to the following agencies:

« the Beach Protection Authority

e the Marine and Ports Division of the Department of Transport

¢ the Department of Environment under Section 86 of the Harbours Act, and under Section 41 of
the Environment Protection Act

s the Department of Primary Industries under Section 51 of the Fisheries Act 1994 for work in
the Fish Habitat Area

They also advised that the cost in additional consuiting work required to obtain all the necessary
approvals could be considerable, and suggested a sum in excess of $10Q,000.

28.  Ongoing storm conditions during December 1998 and January 1999 ued to threaten a more
established breakthrough of the entrance south of Pincushion ISQ{

29. A mesting of the Working Party was held on 18 January 1999 to uss the report from WBM, and
to consider a proposal to construct a physical model of the engrance to better determine a course of
action.

The meeting agreed the following recommendation%: to Council:

e  aphysical model of the Pincushion are dertaken

e  State Government be apgroached for ing support

e no further action be taken on seekjrig appfovals for dredging the northern channel

estimate of $150,000 to carry ou fcal modelling and to provide a report. There were further

discussions within Council about GOvernment support to fund the model, and of a proposal to
commission a further mod:w the northern channel option.

30. A full meeting of Council accepte@ commendations on 20 January 1999, and approved an

31. Discussions were held wit BM and the Queensiand Government Hydraulics Laboratory to
confirm details of g€omMguission to undertake a model study, and on 30 April 1999 WBM were
formally advise cogimence work immediately. The agreed fee structure was as follows:

WBM Project Management Costs $ 27,750
QGHL Modelling Costs $124,212
Survey Works by Council (estimated) 3 2,500
Total Costs 5154.,462

e

B ST EN e e e s

32. The formal proposal submitted by WBM described the detail and function of the proposed model as
follows:

The test model would be constructed at a scale of 1:50 and would use a system of pumps and
wave generators, to simulate such conditions as wave action, tidal flows and sediment transport. A
total of four scenarios as detailed below, would be tested to determine the likely outcome of various
natural conditions.

24
B
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33,

34.

35.

36.

a) Model Test 1 - Post Breakthrough Mechanisms under existing conditions:

The model would be constructed with a post-breakthrough geometry and the dominant wave, tide
and sediment transport mechanisms would be calibrated. Primarily these would include a wave
climate which would include day to day conditions as well as a representative proportion of storm
conditions, a mean spring tide range with no flood surcharge and simulation of sediment transport
northwards from near the Surf Club and southwards along the northern spit. It was expected that
this process would include recession of the shoreline past the eastern boundary of the Pincushion
Caravan park. It was not proposed to run the model to an equilibrium condition as this would be
likely to take a significant amount of time and it would not be possible to represent the cyclones,
storms and floods which might occur during this period.

The primary outcome from this model run would be to assess whether the model conditions were
sufficiently representative of the natural conditions to simulate sediment movement after a
breakthrough. If this were the case then the model could confidently be used to simulate the effect
of protection works around the caravan park.

b) Model Test 2 - Impact of Defence Works on Post Breakthrough Mechanisms:

In this test, the calibrated boundary conditions developed in Model Test 1 would be used on a
model which had been rebuilt with the caravan park defence structuresdfi place. The defence

structures would be three rock groynes around the boundary of the cd park similar to the
arrangement indicated in Figure 4 of the last Line of Defence Rep 1998). The final
arrangement of the groynes would be determined after consult Council officers and after
the results of the first model test had been interpreted.

The primary outcome from this model would be to asse he{her the defence structures around
the caravan park would cause significant change to t cgsses after breakthrough and if so,
whether it was still likely that the southern channel blocked and the northern channel

become dominant.

The test would also indicate the stability of t ogynes under south easterly conditions and provide
information about the capabiiity of the graynesNg@’retain a beach and foreshore in front of the
Caravan Park and as far south as the uid reliably predict, along Alexandra Parade.

c) Model Test 3 - Optimi@g Defence Works:

This test would incorporate improvements to the rock groyne arrangement which became
apparent during the previ ¢ Alternatively, if the rock groynes did not allow blockage of the
southern channel, then a native defence arrangement (i.e. a rock seawall) couid be

constructed and te&
d) Mod? - Stability Test of Defence Structure in NE Storm Conditions:

This final test woutd use typical cyclonic conditions to test the structural stability of the selected
final defence works.

The test would also provide information about the capability of the groynes to retain a beach and
foreshore in these conditions, in front of and to the north of the caravan park and as far south as
the model extends along Alexandra Parade.

Seas finally broke through between Pincushion Island and the southern shore in March 1999 and
established a significant channel within a few weeks.

Weather conditions delayed the collection of survey data and as a result modei construction did not
commence until August 1999. By this time, the breakthrough of the entrance south of Pincushion
Island was well established.

By mid-November 1999, the model had been constructed and calibrated in accordance with Model
Test 1 to reasonably simulate the measured characteristics at the river mouth.

At the time of writing this report (November 1999), WBM and QGHL had commenced to run Model
Test 2 on a configuration of seawalls and groynes.

@0
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37. The estimated costs to Council in undertaking previous studies and approved construction work, and
in commissioning the current Model Study are detailed below:

(2) Model of the Maroochy River flood plain constructed $500,000
by QGHL early in the 1980’s

(b) Combined study with BPA in 1992/93 $ 20, 000

{(c). Construction of groynes and revetment works, $400,000

and dredging in 1994
(d) Relocation Study by WBM in 1997 $ 68, 000

(e) Initial Advice and Last Line of Defence Study $ 47, 000
by WBM in 1998

(f) Current Model Study by WBM (estimated)

)] Project Management by WBM $ 27,750

(i) QGHL Modelling costs $124,212

(i) Survey Work by Council (to date) $ 10,000 % $ 161,962
$1.196,962

38. WBM has previously suggested a budget of between $750,000 %552,500,000 to construct the
works which may result from the current study. The de@e provided in section 26(b) of this
report.

'c%overnment Agencies regarding the
ing undertaken by Council. The Beach

be avaiiabie through their agency and
munication and Information, Locai Government

38. During 1998 and 1999, enquiries were made of v,
possible provision of support funding for the sgadi
Protection Authority advised funding was un
suggested Council contact the Departme%

and Planning (DCILGP) %

DCILGP indicated funding might le through the Local Government Bodies’ Capital Works
Subsidy Scheme. Part 14 of this sCRgme provides for 25% subsidy for the prevention of sea and
river erosion, providing the wagks are approved by BPA and the Coastal Management Branch of
DOE (now the EPA). \/

40. A deputation meetin ;d with Minister Rod Welford at Landsborough on 30 August 1999 to
discuss the projec& equest assistance in funding the following:

(@) The curre | Study
(b) Any capital works that might resuit from the Model Study

(c) A possible Model Study of the option to open a new channel through the northern end of the
spit.

The Minister expressed his interest in, and support for the current Mode! Study and suggested that
Council make a formal submission to his Department for assistance in funding both of the model
studies, and any future construction work.

)

e
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Date Prepared: 30 November 2000 Prepared by: Paul O’Keeffe \/

Title: Senior Principal Engineer
Approved by: Olwyn Crimp Division/Region: Environmental Planning EPA
Position: Director, Environmental Planning Telephone: 3227 8496
Date Approved: 4 December 2000 Track No: M/00/01771, E/00/04300

Ref: BNE1791-1
BNE2000/7548

Mr N Cooney

Manager Business Services

Maroochy Shire Council a“,, A
PO Box 76 _
NAMBOUR QLD 4560 Q..

Dear Mr Cooney

Thank you for the opportunity to meet with representativ. the Maroochy Shire
Council’s Working Party examining the erosion problems att roochy River entrance,
on 8 November 2000.

At the meeting, various options designed to alleviate Jhe erosion threat to the southern
shoreline were discussed. During the meeting, I u ook to ensure that the Council would
be provided with advice regarding the measu would be likely to receive approval
from Government, the information requiren%% approval and the timeframe.

b

The Government recognises that th ms facing the Council, as a result of the
movements of the Maroochy River sgouthfare significant. In recognition of the magnitude
of the problem and the enviro wmportance of the Maroochy River entrance, the
Environmental Protection A A) will continue to assist the Council to develop a
feasible solution for the prot%f the caravan park within the parameters of least cost to
the environment and a realistic budget.

By way of confir, a@of our discussions, I am not unsympathetic to the option of
dredging a new quce through the northern spit and closing off the existing entrance, but
only as a la sOut. Given that the dredging option requires the disturbance of the Fish
Habitat Are%ﬁ the least favourable option and should only be pursued after all other
options are proven ineffective. Officers from the EPA will provide further advice with
respect to options that could be approved and pursued in the short to medium term.

The Council’s responsibility to protect public assets is recognised but actions to achieve this
need to be designed to have as little intervention with the environment as possible. With
respect to cost, the Council needs to examine the cost/benefits of any proposal to ensure
that it is economically and ecologically justified.

Thank you for bringing this matter to my attention and I trust this information is of
assistance. Should you have any further inquiries, please contact Mr Paul O’Keeffe of the
Environmental Protection Agency on telephone 3227 8496.

Yours sincerely
o /;’r Ve

A
. (77

4 J/‘;L{fkfi‘{if.- (%

ROD WELFORD MP

@,

Release
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Date Prepared: 18 December 2000 Prepared by: Trevor Carter \/
Title Principal Engineer
Approved by: Olwyn Crimp Telephone: 32277618 /
Position: Director, Environmental Planning | AND: Paul O’Keeffe
Title: Senior Principal Engineer
Telephone: 3227 8496
Division/Region: Environmental Planning EPA
Date Approved: 18 December 2000 Track No: E/00/04620
Ref: BNE1791-1
BNE2000/9208

Your Ref: RJC\pml

Mr J Warmington

General Manager, Shire Services Division ‘

Maroochy Shire Council b AN 2000
PO Box 76

NAMBOUR QLD 4560

CARMS MODIFIET

Dear Mr Warmington /Q ;ﬂ

roochy River mouth and
hy Shire Council’s Working
ver entrance on 8 November

Thank you for your letter of 20 November 2000 concernin,
for the opportunjty to meet with representatives of the
Party examining the erosion problems at the Maroochy

2000 %

At the meeting, various options designed t te the erosion threat to the southern

shoreline were discussed. During the meett dertook to ensure that the Council would
gur es that would be likely to receive approval

be provided with advice regarding th
from Government, the information req epfents for approval and the timeframe.
The principal options that have er consideration recently are:

1. Determine a last liQ(? defence and construct a seawall to protect existing
infrastructure a@ze opment. The most seaward line of defence would be the
seaward bou the Pincushion Caravan Park.

2. Construction 34 series of groynes at the southern entrance to the River. This

option& del tested at the Queensland Government Hydraulics Laboratory.

entrance of the River to the north by dredging through the northern
spit,Nglofking off the existing entrance and dredging a number of channels in the
estuary to ensure tidal flushing.

With regard to option 1, the Environmental Protection Agency (EPA) would be likely to
grant the necessary approvals. The wall could be constructed in stages with the first stage
comprising protection of the caravan park and a second stage providing protection for the
carpark to the south. Such a wall could be designed as a rock revetment or with sandbags as
the main structural elements. It should be noted that because the recent sand bagging
undertaken as an emergency measure is well seaward of the caravan park boundary, it
should not be considered as part of any permanent wall construction. Upon receipt of
suitable plans, an application could be processed within two months.

sl 2

4a
b e
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Option 2 would be likely to be approved by the EPA. It may also be possible to construct
this option in stages. The Council’s consultants who were involved with model testing of
the original concept should be in a position to advise on the possibility of stage
construction. Similarly, there are choices with respect to the construction materials and
other design details. Approval could be facilitated within two months of receipt of a suitable
application.

Substantial additional work would need to be done before option 3 could be approved. An
environmental dredging licence would need to be obtained and part of the Maroochy River
Fish Habitat Area would need to be revoked. I understand that your Council has been
provided with details of the information required by the relevant agencies to consider these
issues. While I am not unsympathetic to the option of dredgin w entrance through the
northern spit and closing off the existing entrance, such actign Id only be considered as
a last resort. Given that this option requires disturbance 1sh Habitat Area, it is the
least favourable and should only be pursued after all othe%’tms are proven ineffective.
4

A number of other options involving structures i%(iver estuary have also been discussed
but have been discarded on technical groun of definitive data. There would be
further options that could be considered i %ture but before they can be considered
seriously, they would need to be properlWinVestigated. At the present time, subject to
design details being determined, there @ciem information about the first two options to

consider them for approval. \/

Your reference to the man of rivers being a State Government matter is noted.
However, the responsibility foNundertaking any works in this regard lies with the relevant
local government. Theog8le of the State Government is to provide advice and act as an
approving authorit ensure that any works that are undertaken do not cause
environmental h. \

Regarding @tter of increased rates of subsidy for beach protection works, EPA officers
have held dissussions with officers of the Department of Communication and Information,
Local Government, Planning and Sport. I support an increase in the level of subsidy and
wrote to the Honourable Terry Mackenroth MP, when he was Minister for Communication
and Information, Local Government and Planning and Minister for Sport, accordingly.

Thank you for bringing this matter to my attention and I trust this information is of
assistance. Should you have any further inquiries, please contact Mr Paul O’Keeffe of the

Environmental Protection Agency on telephone 3227 8496.

Yours sincerely

¥ /7 /F/’
W A 5

@

13-345

Lo / ’/:"{\_,_/
ROD WELFORD MP
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Beach Protection
Authority -
Queensiand @

FACSIMILE MESSAGE
Date: 20 ~ [~ ? 7 Number of Pages: (including facsimile cover sheet)
Please deliver the following pages to: ,V/ MJE% /7' i
7 kol
Name: /291/‘— 66/{7/’55 Fax Number: © 7 3325 & 73
Department/Company: ___ /=~ U720~/ ﬁﬁgm’ 7
Contact Officer: 7/‘.!"% 0L (47&7 ER, Phone Num@_z 4 7/
Branch: Lonsrat  SIoittrraenl7
O Urgent Origi ollow: M

Notes/Comments: %
/_

sch4p4( 6) Personal information
Authorisation:

IF TRANSMISSION IS INCOMPLETE OR ILLEGIBLE PLEASE CONTACT US ON (07) 3227 8494 OR 617-3227 8494 (INTERNATIONAL)

Sth Floor, Telephone: (07) 3227 8495

160 Aan Street, Brisbane
PO Box 155 Facsimile; (07) 3221 0768
e Brisbane, Albert Street, Qld 4002
AUSTRALIA 4 P
Department of Enviror—-~-+ . . , ﬁ‘gg J
# Received Time 20, Jan. 10:08 Print Time 20, Jan, 10:10 Y
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159

GNOTE
FING FOR (0] E BRI
MINISTER FOR ENVIRONMENT

Subject: Maroochy River Mouth
Prepared by: George Mootoo, Senior Engineer, Coastal Planning
Date Prepared: 13 January 1997
Requirement: Request from Director Coastal Management
BACKGROUND:

There have been extensive movements of the Maroochy Riv for many years. In

1958, the mouth of the river flowed south of Pincushion Islagd” Subsequent photos taken

in 1974 and 1995 indicate the magnitude of natural changes which have occurred. Coples
of these photographs are attached with the original ofthis briefing note.

The construction of two groynes along the so ank of the Maroochy River was
carried out by the Maroochy Shire Counci & 4 to protect the Council’s substantial

investment in the caravan park at Cott The groynes, which were subject to
physical model testing, have been in l& two years and are considered to have been
very successful in mitigating the eroQ ont of the caravan park.

Recently, there has been erosi of the area between the downstream groyne and
Pincushion Island. This erov within the bounds of natural changes that have occurred
in the past.

The erosion has resulted in the loss of part of the park used for camping. However, it
has been pre ly atknowledged by the Council that the camping area currently under
threat is not permanent. In this respect, the Council is investigating acquisition of a more
stable area to the east of the current camping area to replace the threatened land, thereby
maintaining the current camping capacity of the park.

Recently, the growth of a spit from the northern bank is affecting the flow capacity of the
northern channel of the river by pushing the nver mouth to the south. One of the best
options for addressing the above problem is to breach the northern spit somewhere near the
1974 location of the river mouth and hence “shortcut” the natural entrance migration
process.

However the northern channel of the Maroochy River estuary is contained within a Fish
Habitat Reserve under the jurisdiction of the Department of Primary Industries, Fisheries
and Forestry which severely restricts any dredging options.

Gun004
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ISSUES:

The Maroochy Shire Council has expressed concern over the current situation at the river
mouth. The Council’s concerns are focused on the effect that the state of the river mouth
could have on flooding and on the long term implications should erosion of the southern
bank continue unabated.

In response to the Maroochy Council’s concerns, the erosion was inspected by Council and
Departmental officers on 13 January 1997. That inspection revealed that:

Erosion was mainly on the river side of the southern bank of the river adjacent to
Pincushion Island.

The area near the groynes had suffered little erosion.

No Council infrastructure is currently under threat. @b

— There are some small mangroves in the area where it weuld be most logical to breach
the spit.

The Department is not aware of any conservati %ns not to breach the spit. However,
Regional staff indicate that there may be so &'xssues which will need to be addressed
in the entrance relocation study to accomm concerns of local residents and that there
may be some people who will oppose at the mouth of the river.

Without detailed design it is n ible to estimate the cost of breaching the spit.
However, initial estimates suggest the cost should of the order $250 000 to $5 00,000.

The Council officer pre n the inspection indicated that this was within Council
resources for this w %s uncil officers had previously agreed that the Council would
undertake the necgss ign work with some technical advice from the Department.

RECOMMENDATION:

It is recommended that subject to a favourable response from the Department of Primary
Industries, the Council be advised to commission a study to look at the feasibility of
relocating the mouth of the Maroochy River to a position similar to that which existed in
1974.

CONTACT OFFICER:

George Mootoo Phone (07) 3227 6384

ilﬁb‘.u Ly
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p:‘., ACTION PLAN TO CQMBAT EROSION AT MOUTH OF MAROOCHY RIVER

Backeround

The southern bank of the Maroochy River near its mouth is eroding. The erosion has resulted
in the loss of part of the Pincushion camping ground. The Councll is also concerned that the
river channel could migrate to the south of Pincushion Island, leading to beach erosion
problems at Maroochydore.

The current erosion is within the bounds of natural changes in the mouth that have occurred in
the past. It has previously been acknowledged by the Council that the area currently under
threat would be vulnerable to erosion and its use for camping purposes should be accepted as

being temporary only.

The Beach Protection Authority has advised the Council previously e of the best means
of dealing with the erosion problem at the river entrance was to rel e present river
entrance to the north by dredging through the sandspit which s southward into the river

entrance from the.northern bank.

< Y4
In response to the Maroochy Council’s concerns, the e@was inspected by Council and
Departmental officers on 13 January 1997. That ins@ indicated that no private property
or Council infrastructure is currently under threat it should be feasible to cut a new.
entrance by dredging through the northern sapdspit{in the approximate location of the entrance
in 1974. However this new entrance wou d% careful design to ensure that it provided
the desired solution to the erosion problem.

The Department is not aware of z%nservation reasons not to breach the spit. However,
Regional staff indicate that there may*be some local issues which will need to be addressed in
the entrance relocation stu xeom.modate concerns of local residents and that there may
be some people who will o any works at the mouth of the river.

habitat reserve: partment of Primary Industries has verbally acknowledged that works'
to overcome the erdsion need to be undertaien but has indicated that advice should be given
from the Department of Environment that the proposed solution will provide a reasonable time
before further works are required.

Relocation of th@trance by breaching the spit would involve dredging within a fish

Actions

Departmental officers have discussed future action with the Maroochy Shire Mayor and
Director of Engineering. It was agreed that engineering design work was required to ensure
that the proposed new entrance would function as required and that the Council would
commission the required design work.

To facilitate the resolution of this erosion problem the following actions are proposed. .

¢ Council initiate surveys of the river in the vicinity of the proposed entrance (this work has

commenced)
000002
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design brief (letter prepared jointly with SE Region on this).

e The Council commission a consultant to provide design advice (expected to occur week

starting 20/1/97).

o Departmental officers assist Council in its interpretation of the design parameters..

——

» The Department provide the Council with a list of the main issues to be considered in the

o The Council submit applications for approvals under the Harbours Act, Beach Protection

Act and Fisheries Act,
¢ The Council call tenders and implement works.

Conclusion

Provided the proposed works are well designed this process should\%Qdc an effective

solution to the immediate erosion problem. %
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Queensiand Department of Environment
. Marine Parks
Coastal Management Branch -'
180 Ann Straat « Brsbane Quesensiand + PQ Box 155 « BRISBANE ALAERT STREET QLD 4002 i
Telephone (07) 1225 1006  Facsimile (07) 3225 1909
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Mr. T. Carter
(07) 3227 6718 750186

The Chief Executive Officer

Maroochy Shire Council

PO Box 76

NAMBOUR QLD 4560

Attention: Mr. Noel Ludwig 17 January 1997

EROSIT OUTH OF (8]

Dear Sir @

/

[refer to a recent inspection of the Maroochy River @; undertaken with Mr. Noel Ludwig of
your Council and officers from this Department. (Tt-is\dnderstood that your Council wisheg to
~ prevent further erosion of the Pincushion campi

As advised at the inspection, this Depa endorses the recommendation of the Beach
Protection Authority that one of the b, s of overcoming the erosion problem is to relocate
the entrance of the river to the n ch action would relieve the pressure currently being
placed by the southern channel ping area, while also maintaining the river mouth in a

relatively natural state,

Prior to undertaking sud ks, it is important that an adequate design study is undertaken.
Such a study is nece, Xin rder to determine an appropriate location and cross-section for the
new eutrance and ctérmine the need for any changes to other parts of the existing estuary.
An adequate investigation will give the project the best chance of success thereby

providing a reasohgble time before further works are required. .
¢&% 9.#.} [

For your information, 1 have attached guideligés which set out recommended design study

requirements. Council is advised to engage a consultant to undertake the
project design. Officers of this Department would be willing to assist founcil by reviwing the ’
consultant’s report. C. l’

The works would be subject to statutory requirements under Section 86 of the Harbours Act
1955 and Section 471A of the Beach Protection Act 1968.

Yours faithfully

C. C. Pattearson :-
Director Coastal Management [bl;-050] !
00001%
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GUIDELINES FOR DESIGN STUDY FOR RELOCATION OF
MAROOCHY RIVER ENTRANCE

PREAMBLE:

The southern bank of the Maroochy River near its mouth is eroding. The erosion has resulted
in the loss of part of the Pincushion camping ground. Tt is proposed to prevent further erosion
in the area by relocating the entrance of the river to approximately a position which existed
naturally in 1974. The project would involve dredging a new channel through the large spit
protruding from the northern bank and blocking either totally or partially the existing southern
entrance. There may be other areas within the estuary where the channel topography needs to
be altered to provide the new entrance with a good chance of remaining open, and to ensure
that the Pincushion caravan park is not threatened by river channel movements for at least

several years. Q

STUDY REQUIREMENTS \2\

1. Determine an appropriate location and cross-section for a new&em entrance channel

* across the existing spit growing from the northern bank of th€river. (It is expected that the
location of the new entrance would be similar to that w@uisted in 1974).

2. Determine the need for either total or partial clo he existing entrance channel. Such
determination should include the relevant qu% and locations for dredging and

deposition of sand. \/
3. Determine the need for the alteratio: areas within the estuary in order to ensure that
the new entrance becomes domin h determination should include the relevant

quantities and location for dredging and deposition of sand.

4. Determine the relevant dr@ quantities involved in all phases of the project.

5. Describe the drc@%}cdurc which should be adopted in order to effect the project.

The description include timing of dredging works with respect to the tide and the
required sand pumping rates.

6. Determine the impact on the tidal and flooding regime of the river and of Cornmeal Creek
both during the period of the works and after completion of the works. Such assessment
should also include any potential effects on water quality in Cornmeal Creek as a result of
any changes.

7. Should any potential problems be identified, describe means of overcoming such problems.

[bdj-015]
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ACTION PLAN TO COMBAT EROSION AT MOUTH OF MAROOCITY RIVER

Background

‘The southern bank of the Maroochy River near its mouth is eroding. The erosion has resulted
in the loss of part of the Pincushion camping ground. The Council is also concerned that the
river channel could migrate to the south of Pincushion Tsland, leading to beach erosion
problems at Maroochydore.

The current erosion is within the bounds of natural changes in the mouth that have occurred in
the past. It has previously been acknowledged by the Council that the area currently under
threat would be vulnerable to erosion and its use for camping purposes should be accepted as
being temporary only,

The Beach Protection Authority has advised the Council previously thaf ede of the best means
of dealing with the crosion problem at the river entrance was to rel € present river
entrance to the north by dredging through the sandspit which exi uthward into the river
entrance from tlic.northern bank. , ' -
In response to the Maroochy Council’s concerns, the er@/as inspected by Council and
Departmental officers on 13 January 1997. That insp dicated that no private property
or Council infrastructure is currently under threat it should be feasible to cut a new
entrance by dredging through the northern it 1 the approximate location of the entrance
in 1974, However this new entrance would reqifige’careful design to ensure that it provided
the desired solution to the erosion probl

The Department is not aware of an@mervation reasons not to breach the spit. However,
Regional sraff indicate that therg may Be some local issues which will need to be addressed in
the entrance relocation stud smmodate concerns of Jocal residents and that there may
be some people who will oppdseany works at the mouth of the river.

habitat reserve. artment of Pnmary Industries has verbally acknowledged that works
Lo overcome the erosion need to be undertaken but has indicated that advice should be given
from the Department of Environment that the proposed solution will provide a reasonable time
before further works are required.

Relocation of the rivg/esi‘ance by breaching the spit would involve dredging within a fish |

Actions

Departmental officers have discussed future action with the Maroochy Shire Mayor and
Director of Engineering. It was agreed that cngineering design work was required to ensure '
that the proposed new entrance would function as required and that the Council would |
commission Lhe required design work.

To facilitate the resolution of this erosion problem the following actions arc proposcd.

e Council initiate surveys of the river in the vicinity of the proposed entrance (this work has '
commenced)

000016
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e The Departinent provide the Council with a list of the main issues to be considered in the
design brief (letter preparcd jointly with SE Region on this).

e The Council commission a consultant to provide design advice (expected to occur week
starting 20/1/97),

¢ Departmental officers assist Council in its interpretation of the design parameters.

¢ The Council submit applications for approvals under the Harbours Act, Beach Protection
Act and Fisheries Act.

e The Council call tenders and implement works.

Conclusion

Provided the proposed works are well designed this process should pr Qan effective
solution to the immediate erosion problem. @

The Mayor wa; happy with this proposed program.

Y4
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MING2/00 0 24

Minister for Environment a/
" Hon. Brian Littleproud, MLA {*5 ,

160 Ann Street ¢ Brisbane Queenstand + PO Box 155 » BRISBANE ALBERT STREET QLD 4002
Telephone (07) 3227 8819 » Facsimile (07) 3221 7082

07 January 1997

MEMORANDUM
v C

TO: - TOM TOLHURST iy P o

DIRECTOR-GENERAL u,ai’

V4 -~ Ib-u:

FROM: THE HON BRIAN LITTL D MLA ‘5»16'-7 L "érF

MINISTER FOR ENVIR d <

sch4p4( 6) Personal information

SUBJECT: ERQSION AT Mo@ F MAROOCHY RIVER

VL
Yesterday T inspected serious e %{thc south bank of the Maroochy River near
its mouth. '

If the erosion contmuc:@ho{amc con'udcrab]c financial losses to many people.
For some time C as been negotiating with DoE and DPI.

A proposal 10 @:2& a new channel 1o the north through a newly created sand spit
may solve the problem

I understand DPI are concerned the water behind the spit is a fish habitat and wants
to carry out a two year study.

I doubt we have that lhong!

1l be talking to Chris Pattearson today and also writing to the Hon Trevor Perrett
MLA on this issue. _
Executive Director (Conservation)

P g For carly advice on the action plan please.
//f oo W /-#‘.

) - Tom Tolhurst
Br.lan Littleproud Director-General - 14/1/97
Minister for Environment

gupiog
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20/01 '97 MON 10:47 FAX 074438942 DEH NORTH COAST »»> REGIONAL OFFICE [doo1
-
L ieensland
Department of Environment
Facsimile Cover Sheet
North Coast District Office Telephone No. 0754 438944
Ground Floor, 9 Golf Street MAROOCHYDORE Facsimile No. (074) 438 942
PO Box 168 COTTON TREE QLD 4001
From: John Williams Date: 20/1/97 10:50 AM
To: Paul Coughlan Fax No.
Business/Unit: Coastal Development Section
Number of Pages (including facsimile cover sheet) 2
Priority O Urgent [ Routine ;%emial O Yes (O No
Messages: Further to your fax re design study for rel atioft of Maroochy River entrance,
please find attached handwritten com @n the draft. It would be remiss of the
department, and viewed in a very neg ht by the community if the studg
didn’t address impacts on the natu s of the Maroochy River system.
It may well prove that environm impacts of the proposed dredging are
negligible, however | belie W}ective evaluation is required in the first
instance.
Kate Guard is absent fr& this office today at a course in Brisbane. | understand
that she can be: tagted on 07 32251062.
regar&
schdp4( 6) Personal information
document2 O 0 0 G 1 6’
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' From: COASTAL

GUIDELINES FOR DESIGN STUDY FOR RELOCATION OF
MAROOCHY RIVER ENTRANCE

PREAMBLE:

The southem bank of the Maroochy River near its mouth is eroding. The crogion bas resulted
in the Joss of part of the Pincushion camping ground. Tt is proposed to prevent further ecosion
4 in the area by relocating the entrance of the river to appro X ly a potition which existed
paturally in 1974. The project would involve dredging a new channel through the large spit
protruding from the northern bank and blocking either totally or parially the existing southern
entrance. There may be other areas within the estuary where the channed topography needs to
te altered to provide the new entrance with a good chance of remaining open, and to ensure ;
* that the Pincushion caravan park is not threatened by river channel movements for at least >
several years. YQ" ad

STUDY EMENT \2@”&%#%’"’9
| =%
entrince channel

1. Determine an appropriate location and cross-section for a new n%
- across the existing spit growing from the northern bank of the rz:.
location of the new entrance would be similar to that whi i

is expected that the
in 1974).

2. Determine the need for either total or partial closure isting entrance channel, Such '
determination should include the relevant quanti ions for dredging and
deposition of sand.

3. Determine the need for the alteration within the estuary in order to ensure that
the new entrance becomes domin: etermination should include the relevant
quantities and location for dredgi osition of sand.

4, Determine the relevant dr antizies involved in all phases of the project.

The description 8 ihclude timing of dredging works with respect to the tide and the

5. Describe the &:d@ﬁ fure which should be adopted in order to effect the project.
required sand ing rates.

6. Determine the impact on the tidal and flooding regime of the river and of Commeal Creek
both during the period of the Wosks snd after completion of the works. Such assessment
should also include any potential cffects on water quality in Cornmeal Creck as & result of \

Iy Chmau'd‘bu(af be aiesied puor howoks  pevis b o dopm plcet i, /VJ"' <

= Jra [l (1 |
"2 7, Should any porensal problems be deatifisd, describe mexns of overcorming such probietns dired s,

~
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ZM/ 7793

Director Coastal Management

Maroochy River Mouth Dredging Study

Reference is made to your facsimile of today’s date
requesting the comments of the Southeastern Region on
the “Guidelines for Design Study for Relocation of

Maroochy River Entrance”.
Comments of SERO on the Guidelines are as follows.

(i) Preamble

(ii) Study Requirements

118.

“9.

Reference to the Fish Habitat Reserve staty¢ of ’

the estuary should be included. %

Add new requirements: ;
Determine potential impact M natural values
Qrpu

of the Fish Habitat Rese gh relocation of
the entrance channel.”

Fisheries and F by to mitigate any detrimental
impacts fropithe ¥fedging works on the Fish
Habitat ReéServe: particularly with respect to key

fish s ind areas and the timing of the
dredgin§works.”

Liaise with the D' pagtpent of Primary Industries,

“10.Where changes to upstream tidal/flooding

regimes are determined, evaluate impacts on the
natural values of the river and instream islands,
including river banks, riparian vegetation, and
flora and fauna habitat and connectivity.”

Item 6. The reference to “...potential effects on
water quality in Cornmeal Creek...” should
include the Maroochy River as well. Blocking of
the southern channel could lead to water
stagnation problems around the groyne area if
this area started to silt up as shown in the 1974
photograph. Noel Ludwig indicated at the site
inspection on the 13/1/97 that this was a
problem prior to the northern entrance being
breached in 1974. Baseline water quality data

hi\paulc\worddata\bpa\mar_dreg.mem 1o0f2
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»—397 FRI ©89:58 BEVYAM TOMKINS AGENCIES 874 489870 P.ga1

23rd January 1997

sch4p4( 6) Personal information

Phone: —
DE ion —
Mr Paul Coughlan H Southeastern Region ~ FILE DETAILS
Coastal Management Branch Ref: Part: | rolio: (7
Q1d Dept of Environment ——t
BRISBANE Q Correspondence # )?;?428) ‘
Action Officer Vac Zé}l:c. Sl )
Dear Mr Coughlan, | Retated oms j
RE: FErosion of Pincushion - Maroochy River=—! ) o7

Further to my letter 20/1/97, Mayor Bob King's solution to Pincushion -
Cotton Tree erosion is to dredge a channel through the Northern Sand
Spit to the Ocean and upstream to the "Cod Hole".

Employing a Consultant as to where the channel should be made is the
only consideration our impulgive Mayor believe has to consider.
Where is he getting his advice from? Has thi cision come from your
Department? I don't believe your Dept. wou QZES 80 naive as to
suggest this as a remedy as this would ad y effect the beaches

on North Shore and increase tidal velocity the river. Surely there
are other options available which would have a less damaging effect to
river-side dwellers and adjacent bea .

surge will unnaturally

Lend Lease Lake and Canal System
er flood threat to the already

nd Pacific Paradise.

I am concerned that the tidal and
increase within the North Channe

of North Shore, adding even a e
flood prone district of Mudji

This concern is magnified \&uncil decision to allow Lend Lease to

install a weir to great ibit ebb tide flow from the Lake and

Canal System. The fate uture residents of Twin Waters Residential
Development will also be “effected by the increased tidal effect. River-
side dwellers at B Ave. on the South Bank as well as Maroochy
Waters Canal residé:}s will have to deal with the effects this man made
mouth to the Ocean 11 create.

erogion pro there would be some consolation. Unfortunately
this move wi only increase the tidal velocity of the river waters
creating even more estuary/beach erosion and flooding.

If creating ;E tificial mouth to our River would remedy Cotton Tree

Working with nature and not against her should be first priority if a
practical workable soulution is to be found. One would think we were
talking management of connecting swimming pools not the Ocean, Tides
and River Mouth.

To respect the safety of property and life of all effected by the
Maroochy River and adjacent beaches will entail a delicate balance.
With adequate money, careful study. and genuine respect for all people
and the environment, I believe this can be achieved.

I1f the decision to dredge a Northern Mouth is to satisfy the needs of

Maroochy Beach and Cotton Tree dwellers, the problem is then shifted
to North Shore dwellers. "Shifting the problem won't solve it."

Yours sincerely.,

i o~
sch4p4( 6) Personal information 9 U 0 @ 2, :_}
For "The Concerned Residents of North Shore"
Received Time 24, Jan, 9:52 Print Ti :
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File reference 971AP1713

Your reference

Department of Environment

Southeastern Regional Office

i o Level I5, Jetset Centre, 288 Edward Street * Brisbane, Queensiand
QUEENSLAND GPO Box 2771 « BRISBANE QLD 4001

GOVERNMENT Telephone (07) 3224 5641 * Facsimile (07) 3225 8723

Memorandum

To  File Note
Subject [Vleeting to Discuss Study of Dredging Option-Maroochy River Mouth

Dae 5 February 1997

A meeting was held on the 23 January 1997 to discuss fNotes
the Maroochy Shire Council’s (MSC) proposal to
commission consultants to undertake an investigation of
the proposed dredging of a channel through the northern Q

spit to alleviate the erosion problem at Pincushion Island. ‘% o i' )
The meeting was held at the offices of WBM Oceanics,

consulting engineers, who were being considered for the Q/

commission.
V4

Present at this meeting were: %@

Ross Quinn and Dan Curry (DPI)

John Warmington and Noel Ludwig (M%;

Trevor Carter and Paul Coughlan (DoE)
Malcolm Andrews and Craig Witt%

The main points of discussion wQs ollows.

{i) Council has passed a o commission
consultants to undern investigation of the
dredging option. M™@ceanics are the preferred
consultant.

(i) Any new chaWpel will not be viewed by the Council as
a navigation channel.

(iiiy Council has concerns if the southern channel was to
break through south of Pincushion Island; particularly
from a safety viewpoint at the Maroochydore Surf
Club if it caused unsafe surf conditions.

{iv}) DPI would be very concerned if water levels
significantly dropped upstream in the estuary as well
as having concerns as to where dredge spoil from any
dredging would be dumped. Tidal ranges after any
dredging should be kept close to the existing.

(v} DPI could probably issue a permit under the Fisheries
Act for the dredging works if it was a long term
solution, say dredging required every 10 years or
greater. |f dredging to maintain the channel was

h:\paulc\worddata\bpa\mar_dreg.fln 1of 2
100% recycled paper
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10.

11.

13-345

RELOCATION OF MAROOCHY RIVER ENTRANCE
DESIGN STUDY REQUIREMENTS

Determine an appropriate location and cross section for a new northern entrance
channel across the existing spit growing from the northern bank of the tiver. (It is
expected that the location of the new entrance would be similar to that which
existed in 1974). : .

Determine the need for either total or partial closure of the existing entrance
channel. Such determination should include the relevant quantities and locations
for dredging and deposition of sand.

Determine the need for the alteration of any areas within the estuary in order to
ensure that the new entrance becomes dominant. Such determination should
include the relevant quantities and location for dredging and deposition of sand.

Determine the relevant dredging quantities involved in all phases of the project.

Describe the dredging procedure which should be ado in order to effect the
project. The description should include timing of dred works with respect to
the tide and the required sand pumping rates. @

Determine the impact on the tidal and flooding regimé’of the river and of Cornmeal
Creek both during the period of the works apd after completion of the works. Such
assessment should also include any pot ects on water quality in Cornmeal
Creek and the Maroochy River as a res ny changes. Baseline water quality

data should be obtained prior to ng works commencting to enable a
comparison with the post dredgin s of the estuary.

Determine potential impa%\ebfe natural values of the fish Habitat Reserve

channel.

through relocation of the ?

Liaise with the Department Primary Industries, Fisheries and Forestry to mitigate
any detrimental from the dredging works on the Fish Habitat Reserve,
particularly with ct to key fish spawning areas and the timing of the dredging

works. &\

Where%,nges to upstream tidal/flooding regimes are determined, evaluate
impacts the natural values of the river and instream islands, including river
banks, riparian vegetation and flora and fauna habitat and connectivity.

Ensure that appropriate consultation with the local community is undertaken.

Should any potential problems be identified, describe means of overcoming such
problems.

N 000025
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TO: Department of Environment - (Cultural Heritage Branch - SE Region)
ATTN: Rob Neal DATE: \2\ 21 February 1997
FAX NO: 3225 8723 PROJEC}‘%: 10374
FROM: Craig Witt P&@ i

— (including header)
Dear Rob ?\
RE: MAROOCHY RIVER ENTRAN ATION DESIGN STUDY

Reference is made to our recent discussio the above study which we are presently undertaking
for the Maroochy Shire Council. As discussed, we are investigating the most appropriate configusation and
associated impacts of re-establiw.em entrance channel to the Maroochy River.

£

works would involve dredging a new entrance channel across the
existing sand spit which the northern foreshore. The entrance was located in this area some
20-30 years ago. It is able that the sand will be used to infill the existing entrance channe! adjacent to
Pincushion Island. As $qdch, all works will most likely be in areas which have been previously disturbed by
natural river and beach processes.

At this stage it is envisag

We would appreciate if you can confirm that on the above basis, there are not any specific matters or
concerns which need to be addressed with respect to cultural heritage considerations. The works will be
subject to the normal approvals process including Section 86 of the Harbours Act administered by the

Department of Environment. %9—- h}}/
L~
_’\s(-:q-.p4( 6) Personagiqé%—fati‘on

Please do not hesitate to call if you have any queries.
>0 2h\u

Yours faithfully
WBM OCEANICS AUSTRALIA
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Craig Witt
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Maroochy Shire Council
Council Chambers

Cnr Bury and Currie Sts. Nambaou
Tel (07) 5441 8211

SHIRE OF

MAROOCHY

Your reference:
Our reference:
Enquiries:

Direct Telephone:

. irect Fax No:

sch4p4( 6) Personal information

Relatad ftoms

sch4p4( 6) Personal information
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Address all communications to: The Chief Executive Officer, P.O. Box 76, Nambour, Qld., 4560.
DX 41900 Facsimile (07) 5441 8338

Printed on 100% recycled paper
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SHIRE OF Maroochy Shire Council

; Council Chambers
MAROOCHY Cnr Bury and Currie Sts. Nambour

Tel (07) 5441 8211

Your reference:
Our reference:

Enquiries:
Direct Telephone:
Direct Fax No:
*??f.'--f_
Co%n
| Engineer, SE DoE Southeastern Region - FILE DETAILS
Refry, 0,775 | Patt ;| Folio:
Correspondance # |97 /47 7¢1¢f
Action Officer | [ Contereand
Related Items
Barcode # SC1 7
V4

Nbot . T Ade
ﬂffﬂ'b‘&.‘,ﬂ do @ttt Kl
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Address all communications to: The Chief Executive Officer, P.O. Box 76, Nambour, QId., 4560.
DX 41900 Facsimile (07) 5441 8338

Printed on 100% recycled paper
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Pages 75 through 76 redacted for the following reasons:

sch3( 1) Cabinet matter - brought into existence before commencement
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Y ou should be aware that as from 1 October 1998, all applications for approvals under the Fisheries Act
1994 must consider native title issues. Relevant indigenous groups are notified of each proposal and
comments requested before finalising any assessment. Provision of a 28 day period is mandatory for
indigenous groups to comment.

If you have any queries regarding this matter please contact the Southern Fisheries Centre on 3817 9554.
Yours sincerely

sch4p4( 6) Personal information
RH Quinn
ACTING INDUSTRY MANAGER
FISHERIES RESOURCE MANAGEMENT

CcC: Mr Dan Currey, General Manager (Fisheries Resource Protection), Depa Qof Primary Industries,
Forestry House, PO Box 3129, BRISBANE Q 4001

Southeastern Regional Office, Department of Environment, PO Box%(
BRISBANE Q 4001 /

5
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Department of E
m{i,c.hel’l‘éﬁalker Mf’
bill.kerwin

Michelle, in capacity as acting Bill. I have been approached by
Maroochy Shire Council for some "TOR" for information that should be
provided in support of an application to relocate the Maroochy River
mouth by dredging. This matter was previously dealt with by Paul
Coughlan in your section, and I believe Sel Sultmann is also involved.
I would appreciate your input on any ccastal matters that you would like
to see addressed by infromation supporting such an application for
environmental authority. Given the concerns that the applicant is
raising (that Maroochydore may be swept into the sea any day now -
please throw us a bouy), they want these "TOR" ASAP. Could you please
facilitate a response for coastal. I am producing TOR from Env Prog
perspective that will look at sediment quality, ASS, water quality, so
no need to double up. Probably engineering issues and cocastal processes
are the things I might need help with if Paul has not previously
addressed them. A response within the next 7 days would be atly

appreciated. Cheers Nikki
"""""""""""""""""""""" T (2/2‘

sch4p4( 6) Personal information
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Draft Terms of Reference for proposal to relocate the Maroochy River Mouth -
Maroochy Shire Council

Description of Proposal

Further detail is required with respect to the specific manner in which the proposed
works are to be undertaken. The Department of Environment and Heritage (DEH) is
of the understanding that Council are still considering a number of different options
(all involving some form of dredging and relocation of dredged material) but that a
final decision is yet to be arrived at. Please clarify precisely which ‘option” Council
intends to pursue.

Therefore, subject to the above, the following information is required:

¢ a complete description of the operations/activities to be carried out including
details relating to plant/equipment proposed to be utilised durjng the project and
the scope of the proposed works;

e a description of the processes proposed to be used incl% e names and

locations of all equipment to be utilised;
e the proposed location of a site office; @
e proposed hours of operation; y
e the expected duration of the proposal;
¢ the proposed location for after-hours stora t and equipment;
e the proposed location of fuel/oil storage fagilftigs (including any associated

safeguards proposed eg. bunding); ﬁ?

e locations of associated infrastructurg i ding pipelines associated with
dredging works;

e details relating to public acces rwtions to the site;

e a site plan;

e alarge scale drawing whi icates the boundaries of the proposed works and
which indicates the location 8f all proposed discharge and emission points to the
environment (includj xgharges to water and land, air and noise emissions);

e details of continge ergency response procedures;

The DEH also re&cs details of any financial assurance arrangement proposed
between the '@ ncil’and the contractor with respect to actions which may or may
not be required%o rehabilitate or restore the environment as a result of
environmental harm being caused by the activity.

Site-Based Management Plan
A Site-Based Management Plan must be developed which provides for the following

functions:

()  The monitoring of releases of contaminants into the environment;

(i) The assessment of the environmental impacts of any releases of contaminants
into the environment, for example any ambient environmental quality
monitoring or noise monitoring; and

(i) The training of all relevant staff, agents and contractors (“staff”) to competent
levels in at least the following:
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(a) The environmental management plan developed specifically for the
proposal so that staff are aware of any relevant commitments to
environmental management; and

(b)  Any relevant environmental objectives and targets so that all staff are
aware of the relevant performance objectives and can work towards
these; and

(c}  Control procedures for routine operations for day to day operational
activities to prevent or minimise environmental harm, however
occasioned or caused; and

(d) Contingency plans and emergency procedures for non-routine situations
to deal with foreseeable risks and hazards including corrective responses
to prevent and mitigate environmental harm (including any necessary site
rehabilitation, contigencies in case of fuel spillages etg): and

(e}  Organisational structure and responsibility to ensur Q‘ roles,
responsibilities and authorities are appropriately def to manage
environmental issues effectively; and

(f)  Effective communication to ensure two-way ¢ nication on
environmental matters between operational yaf and Council as well as
communications with the administeringauthority; and

(g) Documentation systems so that ap % records of environmental
matters are kept to satisfy the relex%aovernmental agencies and the

community to demonstrate that %plicant is meeting environmental
commitments; and Q(
(h) Responsibilities of the Coyncilasfd staff according to the Environmental
Nﬁese can be met; and

Protection Act 1994 s@
(iv) The conduct of environn@-and energy audits to review periodically:

(a) the level of ep W]ental performance; and

{(b) the effectiv of environmental management procedures adopted; and

(c) efficien &Ju ng energy and resources and opportunities for more
effici&s e; and

(v}  The implemgentation of an effective and appropriate waste management plan.

Acid Sulfate Soils

An Acid Sulfate Soil (ASS) Investigation is required for any coastal area at or below
5 metres AHD which will be exposed, drained or otherwise disturbed by the
proposal. ASS investigations should be performed in accordance with the
Queensland Acid Sulfate Soil Investigation Team (QASSIT) draft “Sampling and
Analysis Procedure for Lowland Acid Sulfate Soils (ASS) in Queensland” dated 15
October 1997, or later versions thereof if the investigation is postponed for any
reason. Full soil profiles should be described according to McDonald et al., 1990
"Australian Soil and Land Survey Field Handbook” second edition, Inkata Press,
Melbourne, and must include horizon differentiation and depths, field texture, colour,
mottles, soil structure, erosion hazard rating and pH, and appropriate action levels of
oxidisable sulfur selected from the QASSIT Guideline with respect to these soil
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descriptions. The location of each borehole and its existing surface height
{Australian Height Datum) should be accurately surveyed, recorded and presented.

Possible investigation strategies (including staged testing) should be discussed with
QASSIT and/or Land Resource Officers of the Department of Natural Resources
(Nambour}, and/or the Department of Environment (North Coast District Office).

An Environmental Management Plan (EMPlan) should be prepared prior to any soil
disturbance and should include:

e a three (3) dimensional map of the potential acid sulfate soils to the depth of
disturbance;

o details that reflect potential on-site and off-site impacts of the disturbance of the
soil and/or the groundwater levels;

¢ the methods that will be used to avoid, treat or otherwise ge ASS including
the contained on-site management and treatment of p al and actual ASS;

e details of management of the height of the groundwz@ le on and off the site
both during and post-construction;

. . o V4 .

e details of all soil and water monitoring t e performed during and after
treatment, and including verification testing ils?

e details of the handling and storage of neutraki agents;

e details of the contained on-site trea? and management of potentially
contaminated stormwater run-off, s waters and leachate (including details
of groundwater management) associ with the works both in the short- and
long-term; and \/

e a description of contingency edures to be implemented on and off the site if
the management procedure to be unsuccessful and acid is generated and/or

leachate problems occur.V

This plan should prqvi r ongoing management and monitoring of the impacts of
acid soil materia%r‘ h the construction and operation of the project and describe
the constructi hedules and environmental management procedures. The
development Qﬂ‘d be staged so that the potential impact of any area disturbed at
any one time isNimited and easily managed. Consideration should also be given to
protecting any engineered structures from the corrosive properties of ASS and
associated waters.

Water Resources

Describe the existing surface and groundwater resources. Establish a baseline of
ground water and surface water quality and quantity taking into account seasonal
changes. The following parameters (as a minimum) should be assessed: pH,
dissolved oxygen, salinity, total nitrogen, nitrate, nitrite, ammonia, total phosphate,
orthophosphate, chlorophyll a, iron, aluminium, manganese, suspended solids,
turbidity, sulfate and chloride. Predict any changes that may occur as a result of
this proposal.
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Sediment Sampling

Develop a sediment sampling and analysis program to determine contaminant levels
in the material proposed to be dredged, for the purpose of determining appropriate
disposal methods for dredged spoil.

The sediment sampling and analysis program must be carried out in accordance with
the “Environmental Assessment of the Sea Disposal of Dredged and Excavated
Material Draft Guidelines”, December 1996, produced by the Australian and New
Zealand Environmental and Conservation Council, or more recent editions of that
document as such become available.

The sediment sampling and analysis program must include at least the following:

1. an appropriate number of sediment sampling locations;
2. analysis of at least the following parameters/elements:

total organic carbon; &

particle size;

moisture content; y
settling characteristics in salt water;
organochlorine and organophosphorus %@s;
total poly chlorinated biphenyls (PCB’s
polynuclear aromatic hydrocarbon

total petroleum hydrocarbons;

copper;

lead; V

zinc;

chromium; Q~

cadmium;

mercury;

arsenic; and
tributyltin

3. intheev &aralysm results of any elements/parameters listed above which
indicates a exceedance of the screening levels stated in Table 7, of the
Australian and New Zealand Environment and Conservation Council
Environmental Assessment of the Sea Disposal of Dredged and Excavated
Material Draft Guideline, appropriate toxicity testing will be required and ‘follow-
up’ strategies developed, to demonstrate to the Department of Environment and
Heritage that disposal of such material to waters will not cause environmental
harm.

Flora and Fauna

Provide a detailed assessment of the vegetation in the area of the proposed
operations and the adjacent protected areas (ie. Maroochy River Conservation Park).
A vegetation map at site specific scale with particular attention paid to populations
of regional significance should be provided. Include an assessment of the tidal areas
within the site and adjacent tidal areas likely to be affected by the proposal,
particularly any potential impact the proposal may have on freshwater wetlands,

60093
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saltmarsh, mangrove and seagrass beds. Include a discussion of the significance of
the vegetation of the site to native fauna including intertidal invertebrates and
shorebirds. Particular attention should be given to any potential impacts on the
avifauna that utilise the site and adjacent areas.

Provide a detailed assessment of terrestrial and marine fauna present in the area of
operation and in the adjacent protected areas, including the existence at any time of
the year of rare or threatened species, protected or listed under international
agreements (eg. RAMSAR, CAMBA and JAMBA), wildlife corridors and the impact
of the proposal on these.

Provide a statement of the potential impacts of the proposal on the terrestrial and
aquatic fauna. Quantitative data for existing fauna populations should be collected
where possible (specific reference should be made to the False ter Rat - Xeromys
myoides, and its habitat). Of particular concern is the potenti%pact the proposal
may have on the avifauna that utilise the area. A thorou escription of the
species and the habitat utilised should be included. Te |, ‘spatial and climatic
variations should also be considered in the assessment. %

Make an assessment of the impact of the propogal on’flora/fauna and identify and
quantify the areas of different types of existi %yhabitat which will be lost and
any habitat areas which will be created and t ediate and long-term effects of
any loss or modification of tidal, inter-tidal ub-tidal lands. Discuss the impact
of noise and light associated with the/c ruction and operational stages of the
proposal on any wildlife likely to be pre and management measures to mitigate
any impact. Any potential impac V/ifauna must be discussed in full. Provide
details of revegetation/rehabilitatiow’ppoposed for disturbed areas.

Data on field observations is ™o be accompanied by information on sampling
methods and substantiati he efficiency of these methods.

Benthic Organisms \e
For the purposes@e rmining the on-going efficacy of strategies proposed to be

implemented rotect water quality, details of the extent and nature of benthic

invertebrates p@tentially affected by the proposal are requested. Information

required includes:

e a survey and assessment of the benthic invertebrates potentially affected by the
proposal;

e details of appropriate points at which regular benthic invertebrate monitoring is
to be undertaken including details of the nature and frequency of parameters
proposed to be tested; and

* any strategies proposed to minimise impacts on benthic invertebrates.

Aquatic Ecosystems

The proposal is considered by the Department of Primary Industries (Fisheries
Management) to have the potential for major impact on fisheries resources.
Therefore, it must be demonstrated that all potential impacts are correctly identified
and appropriate mitigation strategies are developed to minimise any such impacts.
This includes indirect as well as direct impacts to fish habitat. The high level of
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protection afforded to the declared Fish Habitat Areas potentially affected by the
proposal, further increases concern for the integrity and sustainability of this
important area. Furthermore, the DEH has the responsibility of ensuring that species
biodiversity is protected and that the appropriate water quality values as identified in
the ANZECC guidelines are maintained with respect to aquatic ecosystems.

Any application must address all of the above issues and any mitigation measures
that Council will undertake to retain or create aquatic ecosystems. In particular, the
following issues must be addressed.

o identify and describe the habitats or natural processes that are being restored;
identify and discuss the benefits to public health and safety that will result from
the relocation of the river mouth;

e discuss the nature of impacts that will occur to shallow water_and intertidal
areas in the estuary, especially those close to the new chan@

e provide information as to the mitigation measures Coungil se to undertake

to retain or create aquatic ecosystems, that currently £is§in the mouth area;
o following sediment analysis, information should be pr on the anticipated

size, location and duration of any turbidity plume. y
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DEPARTMENT OF ENVIRONMENT FORM 86B
Coastal Development Section
South Eastern Region
15th Floor, Jetset Centre, 288 Edward Street, Brisbane, Qld. 4000
(G.P.O. Box 2771, Brishane, Qld. 4001)

APPLICATION FOR SANCTION PURSUANT TO SECTION 86 OF THE HARBOURS ACT
TO CONSTRUCT WORKS ON TIDAL LANDS OR WATERS
FOR OTHER THAN PRIVATE USE

1. APPLICANT Phone No. ( 07) 54 418 608
Name MAROOCHY SHIRE COUNCIL FaxNo. (07) 54 418 626
AddressCNR BURY AND CURRIE STREETS, NAMBOUR PmnCmb4560

2. ENGINEER/CONTRACTOR/AGENT Phone No. (07) 3831 6744
Name WBM OCEANICS AUSTRALIA FaxNo. (07 3832 3627
Address 99 | EICHHARDT STREET, SPRING HILL Post Code 4004

3. DESCRIPTION OF WORKS
RELOCATION OF MAROOCHY RIVER ENTRANCE APPROXIMATELY 600m TO THEYNORTH AND

ASSOCIATED WORKS.

4. LOCATION OF WORKS/DESCRIPTION OF LAND @

MOUTH OF MAROOCHY RIVER Y 4
Street No. Street Name % Suburb/Town

Lot No. R.P. No.

5. TENURE OF LAND (O Where applicable)
O Freehold Leasehold
¥ Vacant Crown Land

6. DRAWING NOS. ATTACHED:

Figures 1 and 2

"
&\Q

7. ESTIMATED VALUE OF CO%HED woRrks: $1,500,000

8. PRESCRIBED FEE (See Schedule) $5,083.00
(Cheque/money order/cash enclosed. Cheques to be made payable to the Department of Environment )
Fees are not refundable

9. I/We as the owner/lessee hereby nominate the above engineer/contractor/agent to act on my/our behalf and make any amendments required by
the Department of Environment . Correspondence is to be forwarded to owner/engineer/contractor/agent. (Strike out where not required)

Signature of Applicant sch4p4( 6) Personal information Date: 27/ // / 7 8

:f:; :': % : OFTICEUSEONLY o . B
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DEPARTMENT OF ENVIRONMENT

APPLICATION FOR SANCTION PURSUANT TO SECTION 86 OF THE HARBOURS ACT
TO CONSTRUCT WORKS ON TIDAL LANDS OR WATERS
FOR OTHER THAN PRIVATE USE

Coastal Development Section, Department of Environment,
15th Floor, Jetset Centre, 288 Edward Street, Brisbane, Qld. 4000

G.P.O. Box 2771, Brisbane, Qld. 4001
PLEASE NOTE

Use block letters throughout.

Where the applicant is a body corporate or company, then the space provided for "Signature of owner/lessee” must be
signed under the company seal or by a person who has authority to sign on behalf of the body corporate or company.
Proof of such authority should accompany the application.

Read and retain the "Information to Applicants” and the "Guidelines for Construction of Works on Tidal Lands or Waters
for Other than Private Use”.

Call or write to the above address if you have any queries.

Phone: (07) 3225 8422 or (07) 3225 8425.

INFORMATION TO BE INCLUDED WITH YOUR APPLICATION

1. The applicant should be the owner or lessee of the site of the works or of the land abut ’ T adjoining the works, or a
body authorised by the owner or lessee. In the latter case a copy of the authorisation shotld'ge included. '

2. The prescribed application fee. The scale of fees (if not attached) is available frod
made payable to the Department of Environment and marked "NOT NEGOTIAR

above address. Cheques are to be
". Please note that fees are mot

refundable. ys
3. Three copies of drawings, folded to A4 size, showing the location of, dimensioned in relation to the real property
boundaries of the land at the works, the location of adjacent works ( , and the real property description of the land.
4. Three copies of drawings of the works, folded to A4 size wing dimensions, full constructional details, the locations
and levels of high and low water marks on spring tides, desi ameters including live loading, wind load, flood levels,

maximum size of vessels to use the structure, etc. W drawings are to be signed as approved by a Registered
Professional Engineer of Queensland. @

5. A letter from the Local Authority expressing its Qws on the proposed works.

6. A letter from the following as applica g its views on the proposed works:

(@) the relevant Port Authori h e proposed works will be situated within the Port Authority boundaries of
Brisbane.
(b) the Marine and Ports isiont, Department of Transport atthe Gold Coast for works situated on the Gold Coast
Waterways and inghelboat harbour at Mooloolaba.
© the Marine and PoXs Division, Department of Transport at Brisbane for works situated in the boat harbour at
Mooloolaba.
7. A letter of comment from the Department of Transport, Marine and Ports Division, Regional Harbour Master in Brisbane

or Manager Marine Services in Southport.
8. A copy of a document giving tenure over the land where the works areto be constructed or the land abutting or adjoining
the works as follows:-
(a) For freebold land: title deed or confirmation of ownership from Department of Natural Resources
) For leasehold land: lease document
or © For other tenure: document and plan giving tenure.
9. A Real Property plan of the land referred to in item (8) above.
10. A letter of comment from relevant authorities as detailed in Item 3 of the attached Information to Applicants.

WHERE TO SUBMIT YOUR APPLICATION

The application should be submitted to the Department of Environment, G P.O. Box 2771, Brisbane, Qld. 4001.

1004
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M SBOEL0 h y Maroochy aspires to be the most environmentally responsible,
Shire Council caring, enterprising and dynamic community in Australia.

Your reference:
Our reference:
Enquiries:

Direct Telephone:
Direct Fax No:

aWADI3 | | 3
e

sch4p4( 6) Personal infofmation

L

sch4p4( 6) Personal information

CHIEF EXECUTIVEOFFIC R -~
TGS 291756 P5063~oe

Please quote our file reference number on your reply for fast tracking within Council.

Address: Maroochy Shire Council Postal: The Chief Executive Officer
Council Chambers = Maroochy Shire Council
Cnr Bury and Currie Sts, Nambour, Qld. Aust. PO Box 76, Nambour, Qld. Aust. 4560
Telephone: (07) 5441 8211 Printed on recycled paper DX 41900 Fax: (07) 5441 8338
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Enquiries to
Telephone
Your reference

Our reference

13-345

DEH Southeastern Region — FILE DETAILS

WAL 1773 Folio:

Coemepondence # ligf [ 243

QUEENSLAND GOVERNMENT Action Oificer Micphus 1sesed]
Department of Environment Relatod ltems
Southeastern Region
Tony Crozier 7 December 1998
(07) 5443 8944
SRW:jhl
972EN123

The Chief Executive Officer

PO Box 76
NAMBOUR QLD 4560

Dear Sir %

APPLICATION FOR ENVIRONMENTAL A? TY (SECTION 41 OF THE
)
OR

Maroochy Shire Council Q
Attention: Mr Steve Wood/Mr Noel Ludwig @

ENVIRONMENT PROTECTION ACT 1 R ENVIRONMENTALLY RELEVANT
ACTIVITY 19 (C) DREDGING MATER PROPOSAL TO RELOCATE THE
MAROOCHY RIVER MOUTH

| refer to the abovemention %tlon for environmental authority dated 27
November 1998.

According to Sectio \ﬁ)f the Environmental Protection Act 1994, an application

for environment ty must -
(a) be m&l he administering authority in the approved form; and

(b) be potted by enough information to enable the authority to decide the
appllc on, including, for example, relevant information about the likely risks to
the environment, details of wastes to be generated and any waste minimisation
strategy; and

(c) be accompanied by the appropriate application fee.

Following a preliminary assessment of your submission, it is considered that
insufficient information has been provided to enable the authority to decide the
application. As the amount of information outstanding is considerable, your
submission has been deemed an invalid application. _/

o

As you may recall, during our meeting of 17 November 1998, offi’cars the
Department indicated that there were a number of outstandmg séues thaf*had not
been adequately addressed by the WBM Oceanics report ‘Mar hy River Entranc
Relocation Study’. You were advised that information in rela’;FG o these outsta ing
issues would be required in support of a licence application. Atfathed is a ‘summary
of the information that was identified as outstanding during ou\me\etlng, and on

100% recycled paper
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ATTACHMENT ONE
D .. f p l
Further detail is required with respect to the specific manner in which the proposed
works are to be undertaken. The Department of Environment and Heritage (DEH}) is
of the understanding that Council are still considering a number of different options
(all involving some form of dredging and relocation of dredged material) but that a
final decision is yet to be arrived at. Please clarify precisely which ‘option’” Council
intends to pursue under an application for environmental authority.

Therefore, subject to the above, the following information is required:

e a complete description of the operations/activities to be carried out including
details relating to plant/equipment proposed to be utilised during the project and
the scope of the proposed works;

e a description of the processes proposed to be used including the name and

proposed location of all equipment to be utilised;

the proposed location of a site office;

proposed hours of operation;

the proposed location of fuel/oil storage facilities (i any associated
safeguards proposed e.g. bunding);
¢ locations of associated infrastructure includk@pi&elines associated with dredging

the expected duration of the proposal
the proposed location for after-hours storage of plan uipment;
QQ& g

works;

details relating to public access restricti@ e site;

a site plan;

a large scale drawing which indic e boundaries of the proposed works and

which indicates the location of all pfoposed discharge and emission points to the

environment (including disch water and land, air and noise emissions);
cy response procedures;

e details of contingency/em
The DEH also requests detailéf any financial assurance arrangement that may be
proposed between the Ct il and the prospective contractor with respect to actions

(i)  The monitoring of releases of contaminants into the environment;

(il The assessment of the environmental impacts of any releases of contaminants
into the environment, for example any ambient environmental quality monitoring
or noise monitoring; and

(iii) The training of all relevant staff, agents and contractors (“staff”) to competent
levels in at least the following:

(a) The environmental management plan developed specifically for the
proposal so that staff are aware of any relevant commitments to
environmental management; and

(b)  Any relevant environmental objectives and targets so that all staff are
aware of the relevant performance objectives and can work towards
these; and

600100
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(c) Control procedures for routine operations for day to day operational
activities to prevent or minimise environmental harm, however occasioned
or caused; and

(d) Contingency plans and emergency procedures for non-routine situations to
deal with foreseeable risks and hazards including corrective responses to
prevent and mitigate environmental harm (including any necessary site
rehabilitation, contingencies in case of fuel spillages etc.); and

(e} Organisational structure and responsibility to ensure that roles,
responsibilities and authorities are appropriately defined to manage
environmental issues effectively; and

(fy  Effective communication to ensure two-way communication on
environmental matters between operational staff and Council as well as
communications with the administering authority; and

(@) Documentation systems so that appropriate records of environmental
matters are kept to demonstrate that the applicant is meeting
environmental commitments; and

(h) Responsibilities of the Council and staff according Q‘ue Environmental
Protection Act 1994 so that these can be met; an

(iv) The conduct of environmental and energy audits @iew periodically:
(a) the level of environmental performance; an
(b) the effectiveness of environmental gement procedures adopted; and
(c) efficiency in using energy and res %d opportunities for more
efficient usage; and %

Aci If il : §

An Acid Sulfate Soil (ASS) | tigdtion is required for any coastal area at or below 5
metres AHD which will be eXfosed, drained or otherwise disturbed by the proposal.
ASS investigations sho%e performed in accordance with the Queensland Acid
Sulfate Soil Investiga am (QASSIT) “Guidelines for Sampling and Analysis of
Lowland Acid Sulfate Sgils (ASS) in Queensland 71998" dated October 1998 (Revision
4.0), or later vefsiogs thereof. Full soil profiles should be described according to
990 “Australian Soil and Land Survey Field Handbook” second
edition, Inka s, Melbourne, and must include horizon differentiation and depths,
field texture, ®olour, mottles, soil structure, erosion hazard rating and pH, and
appropriate action levels of oxidisable sulfur selected from the QASSIT Guideline with
respect to these soil descriptions. The location of each borehole and its existing
surface height {Australian Height Datum) should be accurately surveyed, recorded and
presented.

(v) The implementation of an effect'@ appropriate waste management plan.

Possible investigation strategies (including staged testing) should be discussed with
QASSIT and/or Land Resource Officers of the Department of Natural Resources
(Nambour), and/or the Department of Environment (North Coast District Office).

An Environmental Management Plan (EMPlan) should be prepared prior to any soil

disturbance and should include:
e a three (3) dimensional map of the potential acid sulfate soils to the depth of

disturbance;

L]
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e details that reflect potential on-site and off-site impacts of the disturbance of the sail
and/or the groundwater levels;

e the methods that will be used to avoid, treat or otherwise manage ASS including
the contained on-site management and treatment of potential and actual ASS;

e details of management of the height of the groundwater table on and off the site
both during and post-construction;

o details of all soil and water monitoring to be performed during and after treatment,
and including verification testing of soils;

¢ details of the handling and storage of neutralising agents;

e details of the contained on-site treatment and management of potentially
contaminated stormwater run-off, surface waters and leachate (including details of
groundwater management) associated with the works both in the short- and long-
term; and

e a description of contingency procedures to be implemented on and off the site if the
management procedures prove to be unsuccessful and acid is generated and/or
leachate problems occur.

This plan should provide for ongoing management and monitdyify of the impacts of acid

soil material through the construction and operation project and describe the
construction schedules and environmental management\grgcedures. The development
should be staged so that the potential impact of any gre disturbed at any one time is

limited and easily managed. Consideration s d also be given to protecting any
engineered structures from the corrosive prm% f ASS and associated waters.

Water r
Describe the existing surface and mter resources. Establish a baseline of

ground water and surface water gua and quantity taking into account seasonal
Vould be considered: pH, dissolved oxygen,

changes. The following param€t

salinity, total nitrogen, nitr itfite, ammonia, total phosphate, orthophosphate,
chlorophyll a, iron, aluminid&gf=manganese, suspended solids, turbidity, sulfate and
chloride. Predict any ch%ges hat may occur as a result of this proposal.

iment Sampli < >
Develop a sedi Na pling and analysis program to determine contaminant levels in
the material p&e to be dredged, for the purpose of determining appropriate
disposal m or dredged spoil.

The sediment sampling and analysis program must be carried out in accordance with
the “Environmental Assessment of the Sea Disposal of Dredged and Excavated
Material Draft Guidelines”, December 1996, produced by the Australian and New
Zealand Environmental and Conservation Council, or more recent editions of that
document as such become available.

The sediment sampling and analysis program must include at least the following:
1. an appropriate number of sediment sampling locations;

2. analysis of at least the following parameters/elements:

total organic carbon;

particle size;

moisture content;

settling characteristics in salt water;

organochlorine and organophosphorus pesticides;

total poly chlorinated biphenyls (PCB's);

o700k
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polynuclear aromatic hydrocarbons (PAH's);
total petroleum hydrocarbons;

copper;

lead;

zinc;

chromium;

cadmium;

mercury;

arsenic; and

tributyltin.

3. In the event of analysis results of any elements/parameters listed above which
indicates an exceedance of the screening levels stated in Table 7, of the
Australian and New Zealand Environment and Conservation Council
Environmental Assessment of the Sea Disposal of Dredged and Excavated
Material Draft Guideline, appropriate toxicity testing will be_required and ‘follow-

up’ strategies developed, to demonstrate to the Departm f Environment and
Heritage that disposal of such material to waters will po se environmental
harm. @
Flora and Fauna p
Provide a detailed assessment of the vegetdtion in the area of the proposed
operations and the adjacent protected areas jin€} oochy River Conservation Park).
A vegetation map at site specific scale with ular attention paid to populations of
regional significance should be provided. de an assessment of the tidal areas

within the site and adjacent tidal dreas\likely to be affected by the proposal,
particularly any potential impact the posal may have on freshwater wetlands,
saltmarsh, mangrove and seagra€s Include a discussion of the significance of

the vegetation of the site e fauna including intertidal invertebrates and
shorebirds. Particular atte ould be given to any potential impacts on the

avifauna that utilise the %n adjacent areas.

Provide a detailed as@nent of terrestrial and marine fauna present in the area of

operation and in adjacent protected areas, including the existence at any time of
the year of réré, or threatened species, protected or listed under international
agreements MSAR, CAMBA and JAMBA), wildlife corridors and the impact of

the proposal these.

Provide a statement of the potential impacts of the proposal on the terrestrial and
aquatic fauna. Quantitative data for existing fauna populations should be collected
where possible (specific reference should be made to the False Water Rat - Xeromys
myoides, and its habitat). Of particular concern is the potential impact the proposal
may have on the avifauna that utilise the area. A thorough description of the species
and the habitat utilised should be included. Temporal, spatial and climatic variations
should also be considered in the assessment.

Make an assessment of the impact of the proposal on flora/fauna and identify and
quantify the areas of different types of existing tidal habitat which will be lost and
any habitat areas which will be created and the immediate and long-term effects of
any loss or modification of tidal, inter-tidal and sub-tidal lands. Discuss the impact of
noise and light associated with the construction and operational stages of the
proposal on any wildlife likely to be present and management measures to mitigate

000105
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any impact. Any potential impacts on avifauna must be discussed in full. Provide
details of revegetation/rehabilitation proposed for disturbed areas.

Data on field observations is to be accompanied by information on sampling methods
and substantiation of the efficiency of these methods.

Benthic Organisms

For the purposes of determining the on-going efficacy of strategies proposed to be

implemented to protect water quality, details of the extent and nature of benthic

invertebrates potentially affected by the proposal are requested. Information required
includes:

e a survey and assessment of the benthic invertebrates which will be potentially
affected by the proposal;

e details of appropriate points at which regular benthic invertebrate monitoring is to
be undertaken including details of the nature and frequency of parameters
proposed to be tested; and

® any strategies proposed to minimise impacts on benthic i tebrates.

The proposal is considered by the Department of Prim stries (Fisheries
Management) to have the potential for major impact on Yigheries resources.
Therefore, it must be demonstrated that all potegtial #mpacts are correctly identified
and appropriate mitigation strategies are devel 0o minimise any such impacts.
This includes indirect as well as direct impa sh habitat. The high level of
protection afforded to the declared Fish itat/Areas potentially affected by the
proposal, further increases concern fo l'%egrity and sustainability of this
important area. Furthermore, the DE the responsibility of ensuring that species
biodiversity is protected and thatythe appropriate water quality values as identified in
&ang

the ANZECC guidelines are ma with respect to aquatic ecosystems.

Any application must addressSall of the above issues and any mitigation measures
that Council will undertag(to retain or create aquatic ecosystems. In particular, the
following issues mu dressed.

e identify an@ibe the habitats or natural processes that are being restored;
discuss the benefits to public health and safety that will result from

e identify
the relo of the river mouth;
e discuss the nature of impacts that will occur to shallow water and intertidal areas

in the estuary, especially those close to the new channel;

e provide information as to the mitigation measures Council propose to undertake to
retain or create aquatic ecosystems, that currently exist in the mouth area;

e following sediment analysis, information should be provided on the anticipated
size, location and duration of any turbidity plume.

The main potential impacts associated with the proposed works which relate directly
to coastal/river processes are: potential for changes to the tidal prism (low water and
high water levels); potential change in the maximum velocity; and potential changes
to flood hydraulics. These issues have been identified and addressed by the WBM
report, ‘Maroochy River Entrance Relocation Study’. However, during the proposed
dredging operations when there will be two channels open to the ocean (for an
unknown period), the hydraulic efficiency will be increased, which is likely to result in
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lower low waters upstream in the Maroochy River (and in tributaries such as
Cornmeal Creek) and therefore potential impacts on the intertidal communities and
acid sulfate soils. An investigation of these issues should be provided.

Furthermore, it would appear that from the outset, no alternatives to dredging a
channel opening across the northern spit have been considered. As the
aforementioned WBM report notes, once the proposed channel is dredged and the
existing channel closed, natural processes will again ensure that the channel moves
south over time (at a rate dependent on factors such as the frequency of storm
events). Therefore, an investigation of possible alternatives to the current proposal is
requested.

&
\
&

<:S\/
N\
&

00010%

8 of 8

Hglease

13-345 DL Documents . 102 of 375



2

| INOTIFICATION UNDER THE NATIVE TITLE ACT 1993 I

Date of Issue: 7 January 1999

Foundation for Aboriginal and Islander Research
Action Aboriginal Corporation

¢/~ Mr Doug Fergusson
Senior Land Officer

Department of Natural Resources

GPO Box 1401
BRISBANE QLD 4001

Undumbi People

c¢/- Mr Stephen Nall

Nall Payne Solicitors
Level 19

141 Queen Street
BRISBANE QLD 4000

NATIVE TITLE CLAIM REFERENCE NO.

0C97/44

the following approval :

An application has been received by the Department from Maroochy Shire Council for

TYPE OF APPROVAL

Sanction to carry out works in, on, ov
across tidal lands or waters

gh or

UNDER WHAT STATE ACT

section 86 of the Harbours Act 19 &as continued by

section 236 of the 77 rans%frastructure Act 1994)

The approval, if granted, will permit the following activily tgfhappen :
NATURE OF ACTIVITY Relocation of M%y iver Entrance.
LOCATION OF ACTIVITY Mouth of MagoochyARiver
REFER TO MAP See attac (map no

Some further details about the actiyity:

IT WILL COMMENCE ON

< ranting of sanction under section 86 of the
bours Act.

AN
IT WILL CONTINUE UNI N

will remain in place (permanent works)

LIKELY DISTURBAN%
THE LAND OR WATE.

Relocation of Maroochy River Entrance (approx 600m
to the North and associated works.

You are invited to comment upon the grant of the approval.

Any comments :
must be IN WRITING; and
must be received no later than

(in reply please quote: 971AP1

12 FEBRUARY 1999.
713

YOU CAN SEND YOUR COMMENTS T0 :

Regional Manager Coastal Management
Department of Environment and Heritage

Southeastern Region
GPO Box 2771
BRISBANE QLD 4001

Signature of Issuing Officer
(Luke Zambelli - A/Technical Officer)
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Mr J Harden 5 February 1999
(07) 3225 8422

SRW:jhl

971AP1713

Chief Executive Officer
Maroochy Shire Council

PO Box 76

NAMBOUR QLD 4560 &

Attention: Nr Steve Wood

Dear Sir

&

RE: MAROOCHY RIVER ENTRANCE RELOCAT%E

| refer to your application dated 27 Noy, %998 for sanction under section 86 of the Harbours
Act 1955 to re-alignment of the river including

° construction of dunal buntlacross the river entrance,
° beach nourishment al@ne Esplanade and Cotton Tree Parade, Maroochydore; and
° dredging of 100 &5 metre wide channels.

Officers of this Departrhent have examined your proposal and the following matters require

attention:-

1. The drawing, Figure 1, does not provide sufficient information on the proposed works.

Would you please provide two (2) copies of:-

(a)

13-345

Figure 1, signed as approved by a Registered Professional Engineer of Queensland,
and including the following:-

{i) Detail a “Typical Section” through the 75 metre wide channel.

(il  On each of the sections, detail the levels of mean high water spring tide and
mean low water spring tide.

(ili) Include additional AMG co-ordinates for:-
> the outer limits of the dune crest;
»  the 75 metre wide dredged channel; and
»  the limits of the beach nourishment area. @ 0 0 1 1 7

(iv) Detail the approximate volume of material to be dredged from each channel.

10f3
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B/c

Environmental Protection Agency
North Coast District Office

PO Box 168

COTTON TREE QLD 4558

Attention: Mr Tony Crozier
Your Ref: 972EN123

Your letter dated 7 December 1998 to the Maroochy Shire
Council refers.

A copy of the above application is attached.

Would you please advise when office’s concerns
relating to the issuing of the E cence have been resolve
and the s86 sanction coul@ essed.
cti nior Principal in
astal Man

v
&

Q\/
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&
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File reference

Your reference

Department of Environment and Heritage
Southeastern Region

QUEENSLAND
GOVERNMENT

.

Memorandum

To

subiect. Relocation of the mouth of the Maroochy River

Date

Notes

Regional Manager
Southgghtern

sch4p4( 6) Personal informatiort
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TELEPHONE: (07) 3221 2044

NALL FACSIMILE: (07) 3229 9842
PAYMNE X
LEVEL 19, 141 QUEEN STREET, BRISBANE DX: 40095
GPO BOX 3114, BRISBANE, QLD 4001 SOLICITORS nallpayne@mailbox.ug.cdu.au
27 January, 1999 OUR REF: SEN.PC.96443
YOUR REF: 971AP1713

Regional Manager Coastal Management
Department of Environment & Heritage Corrsapondence # ’?7./ [t35”

Southeastern Region acton! itcst ™ Bk Becoes |
GPO Box 2771 Related Items

BRISBANE QLD 4001

=y
LT ATA!
— _L....-"'

Yy~ W;:_;u(_l\/ﬁ ehalf of the Undumbi p N

DEH Southeastern Region — FILE DETAILS
972/82071 3 |Part: Fotio: L]

-

We have consulted with our clierQEpresentative, Mr K Dalton, about the above notification. He

has advised us that:- \/

Because of ou nts' knowledge of the Undumbi landscape, they are aware that
archaeologj meten'al may be present on the ground in the area you wish to disturb. Such
materia, 5fﬁexists, will have been produced by their ancestors and will be of great
signiﬁ%to the Undumbi people. Our clients have instructed us they will contact you
directly to arrange a suitable time to inspect the site and determine the basis upon which,
if it is appropriate, they would be prepared to consent to works proceeding.

In the area you wish to disturb it is possible that archaeological material (or burials of
Undumbi people) may exist underground. Such material (Undumbi ancestors) would be
of historical and cultural significance to our clients. Our clients have instructed that they
will contact you direct to make arrangements for the inspection of the site to determine the
basis on which, if appropriate, works may proceed.

Our clients' knowledge of the Undumbi landscape indicates that your proposed
development is close to or over known places of cultural heritage significance.
Archaeological material produced by Undumbi ancestors may be present around or over the

W:AU01196443\9915580.NPS

nan4q
Uu Ll
Partners: Associates: Associate Firms:
Stephen Nall Cameron Hall SYDNEY ADELAIDE MELBOURNE PERTH
John Payne Cameron McCracken R L Whyburn & Associates Duncan and Hannan Ryan Carlisle Thomas Dwyer Durack
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FAIRA 18 February 1999

Aboriginal Corpo.ratiOn | | b
i DEH Sou’fheq"tﬂrn ﬂcmrn FILE DETAILS

QZ"qel'?Ji’ lrart lFoloLé'F
Correspondence # | ;fiz/ 1753
_A_t;l—n{ll f”ﬁ’rﬂ Rk Freorts
Our Ref: N4020 FUA 99.0018 e ——

Ralated ttems

Regional Manager Coastal Management
Department of Environment and Heritage
Southeastern Region

GPO Box 2771

BRISBANE QLD 4001

Dear Sir/Madam 8

I write regarding the following Notification, regeived by FAIRA Aboriginal.
Corporation pursuant to provisions of the Na@itle Act 1993 (Cth):

DNR Ref: 99{/&
Your Ref: Q%APWB

Date Receiﬁ\d/ 18 January 1999

Nature of propo%t ty Works in or over tidal lands and waters

State Legislation .86 Harbours Act 1955

Details of proposed activity Relocation of Maroochy River Entrance
(approx 600m to the North)

Provision of NTA None provided

Foundation for Aboriginal and Islander Research Action

37 Balaclava Street Telephone (07) 3391 4677 PO Box 8402 (% 14 £ ’f 3] 1
WOOLLOONGABBA Facsimile (07) 3391 4551 WOOLLOONGABBA Q 4102 Y "5 Uitk
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25 February 1999

QUEENSLAND

Dr R Morton DEPARTMENT OF
WBM Pty Ltd PRIMARY INDUSTRIES
PO Box 203 .
SPRING HILL Q 4004 DEH Southeastern Region - FILE DET,&‘gL-s_-*x‘

97471713 |Past: Fol@:g y
Dear Dr Morten Correspsndencje # ,q‘f‘/ 373>

] Aé;cpa- % |z

Action Ufficer Jad. ,4._-’__._1._

MAROOCHY RIVER ENTRANCE RELOCATION WORKS Related Items

I refer to your letter and accompanying report of 11 December 1998 addressing issues raised by the
Department of Primary Industries (DPI) concerning the proposal to relocate the mouth of the
Maroochy River.

Fisheries Group, DPI have assessed the report and considers the pro rks within the lower reaches
of the Maroochy River to have impacts upon fisheries resources not e in keeping with the Fisheries
legislation and the intent of the declaration of the Fish Habitat, Area (FHA). Fisheries Group advises that
Maroochy Shire Council must seek revocation of the FHA, @works associated with the relocation of
the Maroochy River mouth may be approved. %

. h O i1 Thi
cuncil. This needs to be supp

1 JVUD l LV | V‘\’ib AT GV
Process 1es o

Study (RSS)). @\/

In this particular case, the steps to be completed isfed below. The onas for initiating the revocation
by a single document {the Revgcation Sunnort

I realise that much of the material being ed in the RSS has already been prepared and exists in other
reports V
1. Maroochy Shire Council prep@(ss document and forwards same to DPI. The RSS needs to address

e doc justify the need for the revocation;

e document all site options for proposed works;

e identify impacts on declared FHA and on fisheries;

¢ outline mitigation measures (see below) to reduce impacts from any proposed works;

e summarise community support for proposal (this would include the comments of
Queensland Commercial Fishermen’s Organisation and SUNFISH); and,

e summarise Whole-of-Government and community support.

the following issues &
. nom@ specific area/s within a declared FHA to be revoked,

CC:  Mr M Dredge, Industry Manager, Fisheries Resource Management, Southern Fisheries Centre, PO Box

¢ r 76, DECEPTION BAY QLD 4508
%ﬁ M erwin, Acting Regional Manager, Coastal Management, Department of i||i |
X QLD 4557

entage, GPO Box 2771, BRISBANE QLD 4001
o7&
££Ea.£ﬁ_

District Officer, Queensland Boating and Fisheries Patrol, PO Box 199 MOOLO

ﬁ scl ) Personal/r‘@ormatlon
‘;’ (L(uﬁod

FISHERIES GROUP

Enquiries to: Mathew Johnston Your Ref: Our Ref: 210/12

13 Beach Road, PO Box 76, Deception Bay, QLD 4508
Telephone: (07) 3817 9554 Facsimile: (07) 3817 9555
o:\r_ber\I_fish\frpd\habitat\beumer\letter\1999\fharevocmaroo.doc

3 )
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File reference 97 1 AP1 .71 3

Your reference

Department of Environment

. Southeastern Regional Office
S el S Level 15, Jetset Centre, 288 Edward Street * Brisbane, Queensland
""" GPO Box 2771 « BRISBANE QLD 4001

QUEEhi-S.L;\_T:ID
GOVERNMENT Telephone (07) 3224 5641 « Facsimile (07) 3225 8723

Memorandum |
~o 2s|

Te anagerAC

Subieet pagponse to Undumbi’s Native Title Claims (s86).

Proposed Relocation of the Maroochy River Entrance
Date

Notes
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TELEPHONE: (07) 3221 2044
NALL FACSIMILE: (07) 3229 9842

PAYNE DX: 40095

LEVEL 19, 141 QUEEN STREET, BRISBANE

GPO BOX 3114, BRISBANE, QLD 4001 SOLICITORS nalipayne@mailbox.uq.edu.au

COPY

27 January, 1999 OUR REF: SEN.PC.96443

YOUR REF: 971AP1713
DEH Southeastern Region — FILE DETAILS
<" P
i Wi Part: Folio:\¢"
Regional Manager Coastal Management Y230:713 , ¥
Department of Environment & Heritage Corrsapondence # |7 '/ /435
Southeastern Region = P
GPO Box 2771 ‘ Moy |
Retatad items

BRISBANE QLD 4001

oy DS Q/Qg

N
g
- - w8 ’

)5 ‘_@‘\3‘ Re: NATIVE TITLE CL
co W e RELOCATION OF MARO
i\':ﬂ-‘ A v - 1 SANCTION TO CARRY OUT
~\*—..« ) i s OR ACROSS

N ehalf of the Undumbi pe N

‘W-é’have consulted with our clie sentative, Mr K Dalton, about the above notification. He

has advised us that:-

1. Because of ou@nts' knowledge of the Undumbi landscape, they are aware that
archaeologi atefial may be present on the ground in the area you wish to disturb. Such
material, 1% eXists, will have been produced by their ancestors and will be of great
signiﬁto the Undumbi people. Our clients have instructed us they will contact you
directly %o arrange a suitable time to inspect the site and determine the basis upon which,
if it is appropriate, they would be prepared to consent to works proceeding.

2. In the area you wish to disturb it is possible that archaeological material (or burials of
Undumbi people) may exist underground. Such material (Undumbi ancestors) would be
of historical and cultural significance to our clients. Our clients have instructed that they
will contact you direct to make arrangements for the inspection of the site to determine the
basis on which, if appropriate, works may proceed.

3. Our clients' knowledge of the Undumbi landscape indicates that your proposed
development is close to or over known places of cultural heritage significance.

Archaeological material produced by Undumbi ancestors may be present around or over the

WAUO01196443\9915580.NPS

) . nn 4 n
Partners: Associates: Associate Firms: |.;_,-.'= i j _ii B '?
Stephen Nall Cameron Hall SYDNEY ADELAIDE MELBOURNE PERTH
john Payne Cameron McCracken R L Whyburn & Associates Duncan and Hannan Ryan Carlisle Thomas Dwyer Durack
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Yors faithfully Q/\zg

L/PAYNE

sch4p4( 6) al information

&
N
OVQg/
AN
&

WAU01196443\9915580 NPS

o

§3013)

13-345 DL Documents 120 of 375

<



[+
oPY

S

v




13-345 DL Documents 122 of 375 ‘



CHIEF EXECUTIVE OFFICER o o~ ol

P YL T e T RN 7)) & R ;
TARIG S 217 LS P03 e

Postal: e Chiel Executive Officer
Muroochy Shire Council
PO Box 76, Nambour, Qld. Ausl. 4500
41900 Fax: 07) 548 Btk 1 9 2
DX 41900 Vax: (07) saffy fugk 4 3
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weae ) Environmental
Protection -
Agency

Beach Protection
Authority
Queensland

Contact officer:

Telephone:

CHAIRPERSON

Your ref:

Our ref:
(Please quote)

File No.: 750186

BEACH PROTECTION AUTHORITY

160 Ann Street, Brisbane

PO Box 155

BRISBANE ALBERT STREET
QUEENSLAND 4002
Telephone (07) 3227 8494
Facsimile (07) 3221 0768

SECTION 86 - HARBOURS ACT 1955

CONSTRUCTION OF BUNDING TO BLOCK THE EXISTING CHANNEL

AND DREDGING A NEW CHANNEL SITUATED AT THE

MAROOCHY RIVER MOUTH, MAROOCHYDORE

Section 86 of the Harbours Act 1955 provides that where works proposed to be constructed or
placed on the coast consist of a groyne, seawall or river training v%ther works of a type which

might have effects in regard to coastal management, a copy of the
be referred to the Beach Protection Authority and the Authori

to the effects the construction or placement of the works

management.

concerning an application by Maroochy Shire Co

’

s of the Authority have been sought
proposing to construct bunding to block the

of the proposed works shall
1"advise in writing its views as
to have in regard to coastal

In accordance with section 86 of the said Act i
existing channel and dredging a new ¢h situated at the Maroochy River mouth,

Maroochydore.

.
o )&g;"”

y : ;
/ \P:pl‘}" W M obtained from the ng.
Z]m V'Jeo.;/S f L

on beha

‘5"’11”‘”‘&"{ JG B irenceiah

The proposal has been examined an '\eﬁsidered that the Authority advise as follows.

e Maroochy Shire Coun% proposed to realign the mouth of the Maroochy River
.Qto reduce erosion on the southern bank of the river. The works comprise dredging a
e north and blocking the existing channel with the sand

i pew entrance f{@w

aroochy Shire Council. The report considered the impacts of a new

A report @nﬁame of the Maroochy River has been prepared by WBM Oceanics
el on the tidal and flooding dynamics of the estuary and demonstrated

o coastal /9% that any detrimental effects would not be significant. The report also indicated that the
/qﬁaﬂrw{,é;@ (WX  proposed position of the new channel is within the historic range of natural migration of
L peve” He odont the river entrance. Therefore, the proposed works are not expected to have any adverse

oy Gl x- &

impacts on coastal processes for this section of coast.

ﬂ’;@*ﬂfﬂf&“‘cf“&‘ ©Harbours Act 1995 has been delegated by the Authority.

offce o Kove

Pdwer to provide the views of the Authority concerning proposals for works under section 86 of the

LGN w/A Accordingly, in the exercise of that delegated power, your approval is requested to provide the

winks o, T
A
J""ﬂj‘}”m -] jes(
T s
mw::}ftat e, Junt 48

iy fméa/;fgf/ o
1™ s .wa.;cgﬁﬁa}p%;’( 6) Personal infd}@:{ﬁ@
é‘; 0 | /b't . jﬂ()-}/-t- i
GUWW e C J}v\—)
g’é (});’oéf,%g%iggpg) Personal information

,:th.lll_ ¢
-?' > ot /:1‘7
pa 13-345 ['-,/5’ !
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Approved

# . ) P J
sch4p4( 6) Personal informa’tk—yrs/q i

Delegate/Chairperson
Beach Protection Authority

DL Documents

- aforementioned views of the Authority in relation to the proposed works.

sch4p4( 6) Personal information

“ R, Martin
ACTING SECRETARY
BEACH PROTECTION AUTHORITY

Date: 7 999
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Pacific Ocean

Sand Spit

Proposed Channel

Existing ChanneII

MarOOchy Ri O
1y, )
e’ Anﬁaﬁa
= o mm m %
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@ ’
@D P (Action Pending) @ v Minos Tenure) @D st (Speci! Lesse)

@ ch Commonwealth Aquisition)
2 FH (Free Hoid)

HL (Housing Commission Lease)
HM (Harbours & Marine)
@ L (Leaso Land)

@ P (National Parky
@ PH (Port & Harbour Boards)
D RE (Reserve)

@D - (Raiway)

@ s szt Foresy

@D TP (Transferred Property)
- TR (Timber Reserve)
@D V'R (Wster Resources Commission)

o Coastal Management Control District

lee:- 1:20,000

Environmental
Protection
Agency

AR

Beach Protection
Authori
Queensland

Phone (07) 322 78495 22 10768
((C) Copyright. Environmental Protection Agency File No:- 750186

Entrance Relocation N
Maroochy River w E
Maroochy Shire S
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£NVIRONMENTAL PROTECTION AGENCY
DEPUTATION BRIEFING NOTE

57

Noted/ Approved/ Not Approved

TO THE HONOURABLE THE MINISTER

SUBJECT  DREDGING MAROOCHY RIVER MOUTH |Minister
DEPUTATION BY QCC FOR MEETING  |Date ... Loiiidiiiin,
ON 24 August 2000

RECOMMENDATION

It is recommended that the Minister note the information provided for the meeting with the
representatives from the Queensland Conservation Council regarding the proposal by the
Maroochy Shire Council to relocate the Maroochy River mouth to the north by dredging a
new channel through the northern spit and closing off the existing southern channel.

Q
3

’

Minister’s comments

BACKGROUND @

By letter dated 3 August 2000, the Maroochy Sh sed the EPA that at its meeting on 27
June 2000 it was resolved to arrange a meeti the Minister and representatives of the
Department of Primary Industries (DPI), the and the Beach Protection Authority (BPA)
to discuss, among other things, the op’@lable to Council with respect to dredging

through the northern spit of the Mar, iver entrance, and the approval processes for
those options. This meeting is stillQ!-ananged.

Council further resolved to e entrance relocation option and engage consultants to
prepare a detailed design o elected option and obtain all government approvals required

to permit constructio&(N{oceed.

The Maroochy Sl%ouncil, with the assistance and advice of the EPA (BPA officers,
Central office and r®gional staff), and DPI officers, have been investigating their options to
contain the erosion on the southern bank of the Maroochy River entrance and estuary for a
number of years. This investigation included model testing at the Queensland Government
Hydraulics Laboratory, of a number of proposals at the southern entrance. The model testing
was commissioned and the testing program specified by the Maroochy Shire Council.

In November 1998, following on from a previous investigation, the Council made application
under section 86 of the Harbours Act 1955 to relocate the Maroochy River entrance to the
north of the existing entrance. The Council was advised that further detailed information was
required before the application could be processed. At the same time, the Council applied for
environmental authority to undertake the dredging under the Environmental Protection Act
1994. The application was deemed invalid as insufficient information was provided to enable
the application to be decided. To date, no additional information has been received to allow
the processing of the section 86 application, and no dredging applications have been received.

Briefing Officer: Paul O ’Keeffe Approved: Olwyn Crimp

Senior Principal Engineer Director Environmental Planning eHand e
Telephone: 07-3227 8496 Date: 23 August 2000 vyl
Correspondence No: BNE2000/4150 File No: STH684

k:\coasts wetlands & waterways\coastal management\draft documents\general\1_bn deputation qcc maroochy rivertngm.doc

13-345 DL Documents 128 of 375




KEY ISSUES

The Maroochy River entrance is a natural river entrance and over the last several decades
the entrance channel has moved from a northern location to south of Pincushion Island.
The current location of the entrance channel is still within the historical limits of entrance
movement.
Further southerly movement of the channel has the potential to threaten the Maroochy Surf
Life Saving Clubhouse and the established Pincushion and Cotton Tree Caravan Parks (as
opposed to the relatively undeveloped adjacent camping area of which less that 50% of the
original area established in 1985 remains).
The majority of the Maroochy River estuary is in a declared Fish Habitat Area (FHA) and
DPI has advised that the FHA would need to be revoked before works associated with the
relocation of the mouth could be approved.
The BPA is of the view that the proposed channel relocation will not have any adverse
effects on coastal processes for this section of the coast. The Authority considers that the
relocation of the river mouth by dredging a new channel through t rthern spit and
closing off the existing southern channel is a replication of the na processes and
avoids the need for hard engineering works such as rock wal oynes.
However, the dredging works required for such a project ha@ potential to have
significant impact on the environment of the Maroochy Riyer &stuary. This aspect of the
proposal needs further detailed investigation to qu the impacts and determine, if
possible, acceptable means of mitigating the detr; a-mepacts.
Since 1996, the local conservation community h: pressed strong opposition to the
proposal to “interfere” with the natural proges the Maroochy River estuary by
dredging. Q

ct

Given the relatively high cost of the priyje cost/benefit analysis of the project would
appear to be warranted and would l@fcial in determining the ecological

sustainability of the proposal. §3

The Maroochy Shire Council havg approached the state government for assistance with
funding for this project on $gyveral occasions and to date have been advised that the only
avenue to obtain State fi ould be through the Local Governing Bodies’ Annual
Capital Works Prog al@finistered by the Department of Communication, Information,
Local Govemme&a ing and Sport.

Q.

Briefing Officer: Paul O’ Keeffe Approved: Olwyn Crimp

Senior Principal Engineer Director Environmental Planning nan
Telephone: 07-3227 8496 Date: 23 August 2000 VU
Correspondence No: BNE2000/4150 File No: STH684

k:\coasts wetlands & waterways\coastal management\draft documents\general\1_bn deputation gcc maroochy riveringm.doc
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KONICA FAX 188  FAX PAGE ©1

SU HINE CoAST ENVIRONMENT CounciL Inc.

23 Howard Strect PO Box 269 Nambour Qld 4560 Phone (07) 5441 §747 Fax (07) 5441 7478

00197 O oA ENVIRONMENT
receven 16 JAN 1997
GOTO NAME NOTED 1 7 I1 ’97 Z
The Minister for Environment MISSTER
Hon. Brian George Limeproud, MLA SNA MIN ADVSR
Level 17 YR AMS0R
160 Ann St. PERS SEG
BriSbane, 4000 SNR MEDIA ADVISOR I e
MEDIA ADVISOR \“‘ 7 l/d US4y
| / ] _B|HECTOR-GENEFIAL
Dear M-. Littleproud, | | oaseeon N ‘
Olf . /k‘; Ry o % &M
Re: Maroochy River Mouth drodgin o o ) - FPE e -
Tho Sunshine Coast Environment Council was to read in the Surglie) Personal information
Coast Dally of January 14 (p. S) that the Mar, ire Mayor Is “pressuring him
(the Minister for Environment) to talk to th al Rosourcss poople” (Mr King's
words; words in brackets added by the 1o give support 10 a plan to dredge
a new northern channel for the Maro 'K/ or as a proposod solution to the
erosion at Pincushion. Q
SCEC “els compelled to urge , @s Minister for the Environment, to give

soriou; considaration to thaxenvironmental consoquences such an operation
would iuve. A number @ atlonal fishers are also concerned about moves 10
dredge 1o river mouth. rofore, SCEC roquests that a mooting between a
delegation of compiynity, environment and recreational fishery representatives
and the Miniﬂa@a ngod as a mattor of urgency to discuss this important
matter.

The training of the river mouth has been a recurring issue for a humber of years
now, because of potential implications on the Pincushion Caravan Park and
perceived risks to & number of structures. For this reason a submission on this
very issue has been preparad on bohaif of SCEC some time ago and is enclosed
with this letter for your information.

A cert: N natural and land use induced instability of the river mouth Is to be
expoc: d and cannot be offectively addressed by simply redirecting the channel.
To the contrary. if the river mouth is changed, dredging will have to be conducted
continuously and this will mean a considorable strain on Council funds as well as
on environmental resources. Inevitably permanent tralning would be suggested.

BIG-BrecDiCons ., (D “oAS7TA
2 For Ministerial reply G2 PN

O For Appiopriate Action
QO For irfor ~tion & any

M.C.U. ' nacessary action Kﬂﬁ/

sch4p4( 6) Personal information Z;/, 1
2 1JAN 1997 7N Dirsctor-General

Seeking to Preserve the Qualily of Life

13
i
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KONICA FAX 188 FRX

Some of the environmental concerns with the proposed dredging of a northern
channe! are as follows:

1. Dredging will Interfere with the fish breeding grounds at the river mouth and
could have catastrophic results on fishstocks, espocially with ongoing dredging.

2. As the Maroochy River mouth would effectively be widened. it would mean that
the lovel of brackish wator upstream would be raised during high tide, with
serlous potential sallnlty related impacts on littoral, riparian and other
associated ecosystems as wall as cortain land uses (e.g. cane farming).

3. The currents at the river mouth would be increased resuiting la higher

turbidities with associatod offects on estuarine and marine gy as well as
visti || amenity, not 1o mention the dangers to surfers an ers.
The N ioochy River Is the last river In south-east Queen which has a natural

on the tourism Industry as its visual amenity and aspects would be
seriously affoctod. 6

All assets in the vicinity of the river mouth/(c\gl Caravan Park) were approved on
the condition that they may have to be r. d as a result of natural changes of
tho river near the mouth. For this re to Govornment has never allowed

any permanent fixtures at Pincus

river mnuth. The dredging of a northorn channel c;uldhavo serious sido offocts

Rather than dredging an aitern Qe channel to the north, a better solution, from
the en. ‘ronmental point-of-¥ow, would bs to provide weirs on all existing canal
ends I order to reduce me of the tida) exchange water. A further
mitigatiiig measure ul d'%6 to build bund walls to protect properties and any
structurss at Cott Termlnatlng the Maroochy Shire Council lease on
pincushion Ca rk and ostablishing a foreshore reserve would also have,
both public an onmental beneflts.

SCEC urges the Minister to refrain from making a quick decision, but Instead to
conduct a full environmaental impact assessment, including dotailed hydrological
studies to gauge upstream flooding effects of opening up the river mouth.

Yours sincerely

schdp4( 6) Personal information

Barba'.. Schwabeo
Project Officer

13-345 DL Documents 131 of 375
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‘the following consequence

KONICA FRX 188 FAX

SUMMARY

report demonstrates

The Maroochy River has no major siltation Problem at the
Maroochy River mouth.

Historical and photographic records show it has always
had a restricted river entrance with sand banks extending

up to Chambers Island.

- The- Maroochy River has a history of movement of its mouth

- movement either side of Pin Cushion. The present
situation mirrors this histotry. T State Beach
¥Frotection Agency has an adequate an cal plan to

cope with this movement.

The proposal to open the mouth isY based on wrong

information attempting to give e “impression that the
river mouth is behaving abnor different to times

past.

This report demonstrates tha ening the river mouth has
the community.

Northern. late drift of sand of some 3 to 4

(i) EROSION OF NORTH EACHES
Reclamation o% from the mouth will rob the
t

million cubic res. Sand destined for northern
‘Sunshine beaches. EROSION OF NORTH SHORE
BEACHES I ITABLE. :

(ii) LOSS ‘[SHERIES

Th roochy River Fisheries will be severely
damdged due to -

- Loss of the sand bar zone (considered to be of
regional significance for fish breeding)

- damage to the biology of the river due to
dredging activities.

(iii)FLOODING PROBLEMS

The Sand bar reduces tidal heights within the
Maroochy River system. By removing it’ average
tidal heights will be higher in the Maroochy River
potentially increasing the flooding problems. This
scheme fails as a flood mitigation scheme as it
makes no_account of tidal influence.

1.

DL Documents

PRGE @4
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PAGE B85

KONICA FRX 188 FAX .

(iv) L,OSS_OP AESTHETICS - the low key passive recreation
provided by the Maroochy River mouth will Dbe
replaced by a build up of urban environment/

(V) LOSS OF RECREATIONAL RESOURCE

Recreational Fisheries will be depleted and a low
key natural river mouth will be lost to the

community.
{(vi) LOSS TO TOURIST INDUSTRY

Hundreds of thousands of people visit/use the
Maroochy River each year. The majority use it for

recreational fishing and its oth natural values. °

The tourist industry will suffer the loss of this
resource. o

(vii)Huge COSTS 1IN CONSTRUCTION - MAINTENANCE - some
of which will inevitably )e met by government
s.

funding - our taxes and 1@
CONCLUSION

This report suggests alternat ways of managing pollution
ané¢ flood mitigation ass% d with the. Maroochy River

Syst.em.

It concludes the points nst the proposal far outweigh the
points for. C :

THE STABILIZATION SCHEME SHOULD
&\Q E REJECTED

Q.

13:-3458 DL Documents 134 of 375
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Ref: 750186 4)
97/00825
{4 FEB 1897

Ms B Schwabe

Project Officer ' Q
Sunshine Coast Environment Council Inc
PO Box 269

NAMBOUR QLD 4560
I refer to your letter dated 17 January 19%&h regard to dredging at the mouth of the

Maroochy River. @
I am sure your members would @w hat the ongoing erosion to the south bank of the
Maroochy River at its mouth §nd th&possibility that the river will break through the dunes to

/’

Dear Ms Schwabe

the south of Pincushion Isl fssues about which the Maroochy Shire Council has genuine
concern.

If there were no dexeldpment to the south, the obvious coastal management strategy would be
to ‘do nothing’. er, there is infrastructure in proximity to a possible southerly migration
of the Maroochy River and the ‘do nothing’ option is not realistic, given that building
development is established in Alexandra Parade and at the surf life saving club.

For most of its observed history, the Maroochy River has flowed to the ocean through a single
dominant channel. Over time, the position of the dominant channel has varied between the
north shore at Mudjimba to south of Pincushion Island, covering the whole width of the
entrance.

The reinstatement of the river mouth to its 1974 location would artificially simulate the natural
processes of river mouth fluctuation and meander. Following relocation, the mouth would
again move naturally thus creating minimum impact on the whole ecology of the river.

vl 2
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The mouth of the Maroochy River has migrated naturally over a long term cyclical basis. The
dredging option simply shortens the period between the times when the mouth is in a northern
location.

The Maroochy Shire Council has commissioned a design study of the coastal process and river
dynamic aspects of the dredging option. The Council will also liaise with the Department of
Primary Industries, Fisheries and Forestry to mitigate any impacts the dredging may have on
the Fish Habitat Reserve. The study will also require consultation with the local community
and the issues which you have raised will be addressed through that study.

Yours sincerely

Brian Littleproud 8
v Minister for Enviregment @
— ,

13-345 DL Documents 138 of 375
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See 11041

Minister for Natural Resources

OFFICE OF TRE MINISTER

T Ty FOR ENVIRONMENT i
EEneLAND Hon. Howard Hobbs MLA ™ AR 1997
GOVERNMENT Member for Warrego : -
. NaME - J_ .NOTED_
F 3 MAR 1997
The Honourable Neil Turner MLA 0 :
Member for Nicklin —t ] 10 :
Shop 3, 51 Currie Street e
NAMBOUR QLD 4560 - ,' -
7 | 7 /
Dear Mr T i "7/{ G
urner _ =
- e T et ,K‘d&a—@-——
DREDGING OF NORTHERN CHANNEL THROUGH MARO RIVER MOUTH 9

The Honourable Howard Hobbs MLA, Minister for Nat ources, has asked me to
acknowledge receipt of your letter of 13 February 1997 on b soif4p4( 6) Personal inforregarding a
recent decision by the Maroochy Shire Council to dredge@ ern channel through the Maroochy

River mouth. %

I have been informed by officers of the South %gion that this issue was to be discussed at a
public meeting to be held in Maroochydore on sday 26 February and that, for the present, the
matter rests with the Department of Envirg d the Maroochy Shire Council.

Your letter has therefore been re@d’
consideration and reply direct to %
Yours sincerely \ :
FONED &
St Q~ J

¢ M 6) Personal ir
Scott Sturgess /” _ .
Senior Ministerial Policy Advisor / Vg0 persans! mfomiatlor
%A’s’(}mm ) Personal inBrzalicﬂ
B/c  Mr Gary Gilbert K 4ﬂ

Senior Ministerial Advisor to the Honourable
the Minister for Environment

o the Honourable Brian Littleproud MLA for his

—, ¢ myesehdpdg 6) Personal informatior

BRISBANE QLD 4000 DI
~BC-ExecDirCops— 1
ini i i i i | inisyefial reply
For your Minister’s consideration and reply direct please. O For Andlop: :-m?nc:aon d/

3 .|.. 1T R o= '/
M.C-Uo sch4p4( 6) Personal information = Fc,” srpaion Y /%2//’3
10 MAR1997 Scott Sturgess ) S

Senior Ministerial Policy Advisor

é( Director-General

.....---.-un""-"-,
PO Box 456 13th Floor, Mineral House Telephone (07) 3896 3688
Brisbane Albert Street Q 4002 Cnr Margaret & George Streets +(617) 3896 3688
Queensland Brisbane Q 4002 Facsimile (07) 3391 8078 /f: /LE
Australia Queensland Australia +(617) 3391 8078 —
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sch4p4( 6) Personal information
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on

The advice that I have received on the current design study indicates that the list of issues set
out in your letter is included in the study.

I appreciate your interest in this matter and thank you for providing me with your views on the
proposal.

Yours sincerely

77

A S ()
4 Brian Littleproud
Minister for Environment

[
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Ref: 750186
97/03352

18 March, 1997

schdp4( 6) Personal information y

Dear Ms Marriott @;

The Honourable Brian Littleproud, \VM.inister for Environment, has asked me to
acknowledge receipt of your letter March 1997 concerning a proposal to dredge a
northern channel through the sand e of the Maroochy River.

Mr Littleproud will write t@vﬁoon as possible.

Yours sincerely \
sch4p4( 6) Personal information

Gary Gilbert

Senior Ministerial Advisor
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Maroochy . . .
Shire Council Maroochy aspires to be the most environmentally responsible, P /’ &_

caring, enterprising and dynamic community in Australia.

2K

Your reference:
Our reference:
Enquiries:
Direct Telephone:
Direct Fax No:

of Environment,~ .
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Please quote our file reference number on your reply for fast tracking within Council.

Address: Maroochy Shire Council Postal: The Chicl Exccutive Officer
Council Chambers Maroochy Shire Council
Cnr Bury and Currie Sts, Nambour, Qld, Ausl. PO Box 76, Nambour, Qld, Aust. 4560
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Maroochy
Shire Councl!

NOTES

Compiled by
Secretary to Director Engineering Services

MAROOCHY RIVER ENTRANCE WORKING PARTY

Large Committee Room

8 May 1998

DO LR AR A D TR O T O VA 2R NI R I T L L AR S T e

B G A e S S A M A T

ATTENDEES:
Cr H Schwabe (Deputy Mayor)
Cr B Cansdell Cr J Natoli
Cr A Kerlin Cr G Gordon
N Ludwig J Warmington
J Kleinschmidt L Willis
J Jolly | Hamilton @
C Witt WBM,Oceahics
M Andrews W eanics
P O'Keefe otection Authority
R Quinn %‘tment of Fisheries

AU L TS TR S SRR YA e S e Tt Porpons e g v ST Ry TN WET S A S A AN NS RS e TR AL SR e

Meeting opened at 1.15 p.m. 2‘9
ting

J Warmington opened the mege d advised that WBM Oceanics had been commissioned
m%ll of the options put forward at the meeting of the Working

to undertake a further as

Party on 24 September @xcluding the “do nothing” option. After the recent breakthrough

south of Pincushion N\Co ultants had been invited to provide information back to Council
. fairly quickly. &

WBM OCEANlcg PRESENTATION

C Witt gave a presentation on the studies they have prepared.
PREVIOUS STUDY

WBM had been commissioned in early 1997 to undertake a study to look at establishing a new
entrance to the Maroochy River to the north. The findings of that study determined that the
southern channel continued to migrate south and was threatening to breakthrough south of
Pincushion.

The objectives of the previous study were to:-

. Determine appropriate location and cross-section of northern entrance

. Look at associated works and the potential impact of these works

. Look at options for a new entrance to the north coupled with the closure of the existing
entrance
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Maroochy River Entrance Working Party Meeting 2 8 May 1998

Summary of findings from previous study:-

. The northern entrance option was preferred

. The relocation of the entrance would be unlikely to affect flooding or water quality

« Small loss of salt marsh, mangroves and sea grass

. Preferred time to do works September/October (because of fish spawning cycles)
i « Major earthworks would be required - up to 500,000 cubic metres of sand

. Large capacity dredge would be required

- New dunes would need to be stabilised and vegetated.

« This would involve major works and would require major funding.

PRESENT STUDY \
i
The scope of the present study aré to look at:-
« Recent rates of change
Control points for the beach and river and what the effect would be if jt breaks through
Constructing a minimum channel to the north Q
- Certain sediment catching options

This study has shown that the river is continuing to migrate to h and a breakthrough is
inevitable if nothing is done,

Y4
A Council survey to determine the occurrence of ¢ ock found it was encountered at
about -2 to -4m AHD. This may limit the depth of it is not considered that it will stop

the river from migrating south.

This study looked at constructing a miniw@gnnel to the north and let nature create the

size and location.

The advantages of a minimum ch
. Less quantities of sand to be Ytherefore less cost
. Afloating dredge and land baséd machinery could be used
The sand could be pumped to the best location for beneficial use
There is a fairly larg currently set up in Twin Waters. If this was moved to the site
it would save on ﬂ\rl relocation expenses.

. The disadvantagés“gre that the southern entrance could still dominate if the new entrance is
not big enou the potential for it to close with sediment deposits.

The study had also looked at sediment trapping options however it was pointed out that any
sediment trapped is lost from somewhere else. There is significant wave action in the area
and large river flows with scouring potential.

Conclusions of this study and options for consideration:-

. Do nothing and accept a breakthrough and its consequences
Construct a minimum channel (with the risk that it may not work)
Construct the maximum northern channel which will cost more but will have a higher
probability of success

« It is not considered that sediment catching devices would have much probability of
assisting in this situation

. Construction of hard devices (rock walls, breakwater) to prevent southern migration

. Regular ongoing programme of maintenance dredging
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Maroochy River Entrance Working Party 3 18 May 1998

DEPARTMENT OF FISHERIES

R Quinn advised

. The Department would require that the timing for any works in the river to take into account
fish spawning and migration (September/October and March/April).

. The Department would be unlikely to object to dredging if infrastructure is being threatened
however they would require assurance that the works would have a high probability of
success.

. The Department would require sediment plumes to be minimised. In this area the sand
should precipitate fairly quickly

BEACH PROTECTION AUTHORITY

P O'Keefe advised

. That he concurred with the analysis undertaken by WBM

. He did not anticipate any problems with getting necessary approvals from the Authority
providing no sand was removed from site

. He could not recommend construction of a third groyne as the area was too exposed to

wave action and the channel is deep. It is marginal that any g constructed there
would remain in place.
. If a minimum channel is constructed to the north, the south nel will probably still
dominate unless the flows are reduced in the southern change
He would recommend to the Authority at 25% subsidy sho e maximum channel be 0,(
constructed. P4 /{
- It the minimum channel was constructed it would b essary to be assessed to ensure it /‘617(
oblem and would stay in place for

would contribute to beach protection, it would so
a reasonable period of time.

Messrs Witt, Andrews, O’'Keefe and Quinn wer, Eanked for their presentation and advice and
left the meeting.

COUNCILLORS’/STAFF COMMEN%V

. The loss of Pincushion carav ark is a minor consequence in the overall picture of the
river breakthrough southhof the istand. The major concern was safety at Maroochydore
Beach. The Surf Ci expressed concern for the safety of the lifesavers and the
beach-going public. elihood of losing the clubhouse is minimal.

. For a minimum &il 0 be successful it would be necessary for the majority of the water
flow to be redi dto the north of Goat Island. This would require the opening up of the

northern c Parts of these shoals are fish habitat areas and may not receive

approval fordredging
. Council need o consider resourcing any proposed works in the upcoming budget.
Construction of the maximum channel would cost of the order of $1.5-$2 million but does

carry less risk of failure
CONCLUSIONS

. Council wants the cheapest option that will ensure closure of the southern entrance.
Constructing a minimum channel to the north, closure of the southern channel and possible
dredging of the shoals west of Goat Island to shift the main flow of water from the southern
to the northern channel are to be assessed.

. These works are to be costed and provision of $400,000 made in the 1998/99 budget

. J Warmington to have discussions with the Consultants to determine whether modelling is
required for the minimum channel.

- Department of Fisheries to be contacted to discuss possible dredging upstream of Goat
Island.

. Further meeting to be held in approximately 3 weeks time

Release
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Maroochy River Entrance Working Party 4

18 May 1998

L
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Meeting closed at 3.50 p.m.
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Minister for Env1ronme@ @P Y

Heritage g(ﬁ/?g

Ministerial Request

Please complete and fax to the Office of the Director-General Fax. No. 3227 6485)

Date - 1 Priori stan a urgent O
20 /7 90| ty Q’ g

Please provide lj/ Briefing Note D Speech@% Report

’
Deputation @Media Other (Described
Briefing Note ase Below)

Date

Required by 207 /& : -
Q.

Subject

i PPRETp510 Z@V e, A =

&

Brief to include (any specifig Ministerial reqmrements to be detailed here)

Tdoraeszy> Aisronse”

For Departmental Use

Briefing Officer: |
Phone:

Name ' Telephone Number
Ministerial Office Contact t schdp4( 6) Personal information %gé %,7&@ |
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FIONA SIMPSON wmia

WORKING FOR MAROOCHYDORE

Suite 1 AMP House

Cnr First and Memorial Avenues
MAROOCHYDORE QLD 4558
Phone: (07) 5443 7995

Fax: (07) 5443 7242 UNSTve) (452

SHADOW MINISTER FOR HEALTH AND WOMEN’S POLICY

July 9, 1998

Hon R J Welford MLA &

Minister for Environment and Heritage and
Minister for Natural Resources

PO Box 456 Q/
BRISBANE ALBERT STREET QLD @

Dear Mr Minister &

Re: Dredging of the mo e Maroochy River

/

channel into the mou the Maroochy River in an effort to halt severe erosion at Cotton

I write to requestth@@nment’s advice as to its position on the dredging of a northern
Tree and Pincu;@\ls and.

Your advic%s matter would be appreciated.

7a M
. L ’ Mg){:er/sonal information
sch4p ersonai information
Member for Maroochydo

hadow Minister for Health & Women’s Policy

<0 Fer Appropriate Action
/O Forinfori-=tion & any

necgsary ac? n
| (4:6. D'jEc.}'J{ Directer-General
i

Maroochydore State Electorate includes Mooloolaba, Marcoola, Mudjimba, Yandina, E’c{cific Paradise, Bli Bli,
13-345 Alexandra Headland, MaGskerest Glen, Diddillibah 162 of 375
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Prepared by: Paul O’Keeffe
Title: Senior Principal Engineer
Division/Region: Conservation
Telephone: 32251911
Track No.:

Ref: 750186 PT2

98/08069

13 AUG 1998

Ms F Simpson MLA (,"4'9

Member for Maroochydore MJ‘

Suite 1 AMP House /5

Cnr First and Memorial Avenues /]

MAROOCHYDORE QLD 4558

4

Dear Ms Simpson %@

Thank you for your letter of 9 July 1998 ?rmng the dredging of the mouth of the

Maroochy River. \/

The Maroochy Shire Council co oped a study to report on the coastal and river
processes at the mouth of the M River. The Council received the completed study
earlier this year and is currentl@1 ring its options.

The study recommends the@ation of the mouth of the river to the north by dredging a new
channel through the ern spit and closing off the existing southern channel. Such a
solution is a replicafiomof the natural processes and avoids the need for hard engineering
works in this sen atural river mouth.

The implementing of any dredging works at the mouth of the Maroochy River is the
responsibility of the Maroochy Shire Council.

Any works of this nature would be subject to normal statutory approvals administered by both
my Department and the Department of Primary Industries. To date, the Council has not

formally sought any approvals from my Department for dredging works at the mouth of the
river.

-2
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-2.
I trust this information clarifies the situation.

Yours sincerely

.

e

Rod Welford MLA
Minister for Environment and Heritage
and Minister for Natural Resources

&
N
oVQiO
N\
S
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Pages 168 through 169 redacted for the following reasons:

sch3( 1) Cabinet matter - brought into existence before commencement
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Maroochy
Shire Council

REQUEST FOR COMMENTS ON WORKS

7 ‘j g 2
Maroochy aspires to be the most environmentally responsible, ~ +
caring, enterprising and dynamic community in Australia. / O 7 I

Your reference:

Our reference:
Enquiries:

Direct Telephone:
Direct Fax No:

|

IN THE MAROOCHY RIVER ENTRANCE

sch4p4( 6) Personal information p /1 AL // e
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provide further mformatlon J‘egard
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FEQ wek /‘ f'&,

AJJ/"G( L'
/ sch4p4( 6) Persor?/)fﬁﬁf[atlon

WA

Please quote our file reference number on your reply for fast tracking within Council.

Address: Maroochy Shire Council Postal: The Chief Executive Officer

Council Chambers

Maroochy Shire Council

Cnr Bury and Currie Sts, Nambour, Qld. Aust. PO Box 76, Nambour, Qld. Aust. 4560

Telephone: (07) 5441 8211

13-345

DX 41900 Fax: (07) 5441 8338

Printed on recycled paper
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MAROOCHY RIVER ENTRANCE
BREAKTHROUGH STUD
LAST LINE OF DEFENQ?\

o
&
&

Propured for:  Maroochy Shire Council Offces
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INTRODUCTION 1

INTRODUCTION

Since the 1974 flood, the main ocean entrance channel of the Maroochy River has slowly
migrated southwards causing the southern river channel to become more dominant and move
southwards and eastwards towards the caravan park. Occasionally over the last 2 years high
tides and waves have breached the dune immediately south of Pincushion Island and a
breakthrough at this location appears imminent. Historical aerial photography during the
1940’s and 1950’s show the dramatic changes which take place when a breakthrough occurs.
The Maroochy Shire Council (MSC) is concerned that a break-through may occur and result
in a loss of property and infrastructure as well as generating a safety issue at the river bank
and loss of beach amenity.

This report outlines the options which are available to the Council for a last line of defence to
protect infrastructure based on the current level of understanding e coastal and estuarine
processes involved if a breakthrough south of Pincushion occutigN{Previous reports (WBM
1997 and WBM 1998) have detailed the results of studies j te%elocation of the entrance
to the north to a position similar to that which existedy 4 and initial comments on
sediment catching devices as alternatives to reduce the vglocities and erosive capacity of the
southern channel. At this stage all knowledge of rocesses and likely scenarios are based
on the work done for these previous reports. %

Q/?‘
N/
&
Q
N\
&

... OCEANICS AUSTRALIA
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METHODOLOGY 2

~.

METHODOLOGY

The scope of the study as determined by the Maroochy Shire Council Working Party
includes the following:

Undertake a more detailed study of the southern movement of the river entrance to
determine the location of a suitable last line of defence; and

Investigate ways of causing breakthrough of the northern channel when the river mouth is
south of Pincushion Island by use of palisade piers, groynes etc to catch sand on the
southern bank in combination with piers, groynes etc around the black banks to promote
erosion at that location.

To achieve these outcomes the following steps will have been out:

on existing historical information and coastal and estuarine pr es knowledge;

an estimation of the likely southern extent of the entrance if aéaklhrough occurs based

an investigation of the options available for a last line o

assessment of these options with regard to type, loc3bn, cost and resulting beach

amenity;

investigation of the options likely to cause @ccrebién of sand in the southern channel and
erosion at the northern channel; and

assessment of these options with re@ ost and likelihood of success.

Liaison with Council and the@&te Government departments has been maintained

during the studies. Q~
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RIVER ENTRANCE MOVEMENT AFTER BREAKTHROUGH 3

RIVER ENTRANCE MOVEMENT AFTER BREAKTHROUGH

Historical aerial photography since 1940 exists for the Maroochy River entrance area and
shows that in this relatively short time, in geomorphological terms, the entrance has moved
from south of Pincushion north to near Twin Waters and south again to a position where a
breakthrough is again likely. During the period from 1940 to 1958, the entrance was located
south of Pincushion Island and there is evidence which indicates that the shoreline receded
westwards to a position within the existing caravan park as shown in Figure 1.

It is possible that, during previous cycles, the entrance has migrated further south and north
than the locations shown in the aerial photography.

At this stage it is reasonable to assume that if the entrance breaks through south of Pincushion
Island that it will recede to the location shown in the 1958 photography. A previous report
(WBM 1998) indicated that this beach recession was part of %hanism which allowed
the southern entrance to close and the northern entrance to ag%g me dominant and start
the cycle again. There are many factors which could caus bdach recession to be more or

less than in the past and some of these are: P

e the weather conditions may be significantly d@;

e there may be short term geological ¢ @articularly relating to the supply of sand
from offshore sources;

e the volume and distribution Wuth of Pincushion Island may be different (there is
evidence of sand minin, large scale movement of sand in the dune areas in

photography);

e the reclamatio:@\@fastmcture carried out along the southern shoreline since 1940

may result ig a ent response from the natural environment.

However, &n concern at this stage is the caravan park and associated infrastructure and
there is nt evidence to suggest that a breakthrough south of Pincushion Island will
threaten these developments. Also, a breakthrough south of Pincushion Island is likely to
result in a landward recession of the shoreline south of the Island (WBM 1998) and loss of
the frontal dune which will significantly reduce the buffer against wave attack which
currently exists for all the development north of the Maroochydore Lifesavers building.

00018339:11128.R3.0 ., wnm
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OPTIONS FOR A LAST LINE OF DEFENCE 4

e

4.1

OPTIONS FOR A LAST LINE OF DEFENCE

Method of Assessment

The options for a last line of defence can be grouped into two main categories as follows:

e soft options such as do nothing or ongoing maintenance by nourishment of a set
alignment;

* hard structures such a revetments, seawalls and groynes on a set alignment.

However, before the options themselves can be assessed, the following important
components of the assessment need to be discussed:

e the level of defence offered;

e timing of construction; & !

e cost;

e the level of beach amenity retained; and @

the level of public acceptance.
The level of defence refers to the @in provided to infrastructure and includes an
assessment of the probability o ence being breached. In this case nominating a
planning timeframe of 50 or would allow the design conditions of wind, wave and

storm tide levels to be asse any structures designed according to those conditions. In
the case of revetmentsseawal and groynes this level of design can be readily incorporated.
0

’

However, for ongqi ftenance programs there is still the problem of the design event
happening quiclk a time when preventative works cannot be instigated ie cyclonic or
flood conditighg.

As well as¢he type and location of the defence it is also necessary to consider the timing of
construction. This is a complex issue as there is no possibility of predicting the future
weather (cyclones or floods) and therefore there is no way of predicting when the
breakthrough will occur and how long it will take from the point of breakthrough until the
caravan park is threatened. There is evidence from the historical photography that once the
entrance is south of Pincushion Island it may stay there for 20 years and that the process of
moving back to the north may naturally take a similar period. However, there is no
indication of how long it will take from initial breakthrough until the caravan park is
threatened. Also, it is likely to be more efficient and cost effective to carry out the works in a
reasonable timeframe and in stable physical conditions rather than in an emergency under
difficult physical conditions such as a flood or a cyclone.

The cost of the defence option will need to take into account the actual cost of completion,
any ongoing maintenance costs and the likelihood of use. For example a seawall located at
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" OPTIONS FOR A LAST LINE OF DEFENCE 5

4.2

4.2.1

the boundary of the caravan park may have a high capital cost, low maintenance cost and
only be needed for a short time every 20 years whereas ongoing nourishment may have a
low capital cost, a high maintenance cost and be needed regularly for 20 years.

The resulting beach amenity is important in an area which derives substantial income from
tourist activities. Some of the available options such as seawalls may leave very little beach
amenity at times whereas options such as ongoing nourishment will maintain amenity. The
value of this amenity is very subjective and will need to be considered carefully by Council.

The level of public acceptance of each of the options will also be subjective and will be
dependent on the community attitude to the maintenance of natural values and the protection
of infrastructure. There has previously been community resistance to training walls for the
river entrance and an education program may be needed to convince the community that
some of the defence options will not result in a similar fate for the river entrance.

Methods of Providing a Last Line of Defenc

The major options for a last line of defence are:
e seawall to varying extents around the caravan park ang associated infrastructure;

e various arrangements of groynes around t park to maintain a stable beach and
channel alignment; and

e ongoing maintenance of the beach%ger bank around the caravan park by dredging
the southern channel and @Wg the spoil to eroded areas in conjunction with
groynes.

These options are discussed an%ssessed below based on the criteria described above.

Seawalls O\/

Seawalls ha }a standard method of defence against encroachment of the ocean for
many yeaquk seawalls have proven to be the most effective and cost efficient and are the
most widely“sed. In areas where aesthetics are important or the cost of rock is prohibitively
high, concrete units of various shapes and sizes have been used instead of rock.

The advantages of rock seawalls are:

e they can be constructed from locally sourced natural materials
e they are relatively inexpensive;

e they require little maintenance;

e they are easily designed and built; and

e they can usually be located in the dune and hidden until required.
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OPTIONS FOR A LAST LINE OF DEFENCE 6

4.2.2

The disadvantages of rock seawalls are:
e there is usually a loss of visual and beach amenity when the wall is exposed;
e the wall may rarely or never be used.

It is possible to design rock seawalls to provide a range of levels of defence with the primary
points of consideration being the armour (rock) size and the height of the wall. The
construction of rock walls is most efficiently carried out in dry conditions as bunds do not
then have to be constructed and access to the site is unrestricted.

Construction of the walls could be carried out in emergency or stormy conditions however
extra care would need to be taken regarding the foundation and filter placements. Also, it is
likely that costs would significantly increase in these cases.

The rock seawalls on the Gold Coast, which are exposed to similaidesign conditions, cost
about $2,500 per metre length. The following scenarios, as sho igure 2, will act as an

indication of the cost of this option:
e protect seaward end of caravan park only (300m) $75})&
e protect caravan park and car park to south (45@1,125,000; and

e protect caravan park, car park and poo $2,500,000.

Rock seawalls at Cotton Tree could bd&ogated in the dunes and be hidden during normal
conditions. However, when the Npe exposed it is likely that the beach in front of the
walls will be lost resulting i @ion of public amenity and possible decrease in safety.
Also, there is often an incre each recession at each end of the wall and this will need
to be taken into account in the design and the proposed use for the adjacent beach in these
locations.

Therefore, it kconcluded that rock seawalls can provide a high level of defence with the
major co ints¥being the choice of the time of construction and the loss of beach amenity
when exposed.

Groynes

Groynes, and training walls, are also a standard method of shoreline stabilisation and are a
more pro-active form of defence than seawalls because they can be located in positions to
maintain the alignment of the beach or river channel.

The advantages of groynes are:
e they are readily designed and built; and

e they can be constructed from locally sourced natural materials.

2
i

The disadvantages of groynes are:

00018339:11128.R3.0 v, wnm
". OCEANICS AUSTRALIA

13-345

DL Documents 184 of 375




Pincushion

Spit

~ Possible
- Shoreline

Brdisiting Shoraline

Posssble Future
- Shoreline

AR 125 250m,

. Approx.Scale

Existing and Hostorical Coastlines Figufe 3a

r Bm

* s s [

13-345 DL Documents 185 of 375




T T

. 11 \ Pincushion
‘I .‘..1 s
igha

\ il

=

i

L s

Possl’_ﬁl’g:;i—'ut_yr_e : Ry :
Shoreline ;. ]

Maro@

Lifesavers —

126 .. | 250m

Approx. Scale

Possiblle Location of Groyne ' Fi’éﬁré“éb

—
*
& OCEANCS AUSTRALUA

13-345 DL Documents 186 of 375

Relese




OPTIONS FOR A LAST LINE OF DEFENCE 7

4.2.3

e they are more expensive per metre length than seawalls;

o they are usually located across the beach or along the river channel and are often
exposed most of the time;

e groynes on a beach can lead to erosion shadows and may lock up sand which would
naturally move elsewhere; and

e often deep water and high current velocities are experienced near groynes when they are
exposed (this may be an advantage to fishermen).

It is possible to design groynes to provide a range of levels of defence with the primary
points of consideration being the depth to which the groyne extends (ie how far into the
ocean), armour size and the height of the wall. The construction of groynes is most
efficiently carried out in dry conditions as bunds do not then have to be constructed and
access to the site is unrestricted.

It is unlikely that construction could be carried out in emer of*stormy conditions as the
ends of the groynes would be fully exposed to wave action@nere may not be enough time
to source materials and transport them to site.. y

Based on the cost of seawalls it is expected th would cost about $5,000 per metre
length. The following scenarios, as shown i 3, will act as an indication of the cost of
this option: ‘V

e two finger groynes around the ark (1x150m and 1x250m) $2,000,000; and
e one groyne perpendicul each (400m) $2,000,000.

Groynes around the C@ﬁn{Tree caravan park would be exposed soon after breakthrough.
However, the beac’ d the caravan park could be retained with possibly a decrease in
safety due to Kﬂe d waves and current activity associated with hard structures.

Therefor cam*be concluded that groynes can provide a high level of defence with the
major co ints being a possible restriction on the time of available for construction.

Nourishment in Conjunction with Groynes

The seawalls and groynes described above are intended to be designed and built to withstand
fully exposed conditions, without further reinforcement, for the life of the structure. Another
option is to use groynes with a limited life expectancy (such as the goetextile groynes at
Cotton Tree) and reduce the exposure of these groynes with continued nourishment by sand
dredged from the river as shown in Figure 4. The dredging may be able to be arranged so
that the southward migration of the spit is stopped and this would relieve the pressure on the
southern bank of the river near the caravan park.
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OPTIONS FOR A LAST LINE OF DEFENCE 8

4.2.4

The advantages of this system would be:
o the initial capital cost would be reduced;

e there would be some flexibility in the dredging and nourishment program could aid in the
management of beach amenity; and

e the technology to build geotextile groynes has been developed locally.
The disadvantages would be:
* funding of an initial and ongoing dredging maintenance program is required;

¢ the system could be subject to rapid changes during storms and may require a flexible
maintenance plan which can be initiated quickly;

¢ the life of the groynes is limited and planned replacement \an required;
e environmental effects of continued dredging. @

The geotextile groynes would cost about $600,000 200,4)00 each) based on the cost of the
existing groynes and an approximate dredging %of $120,000 annually (30,000 cubic
metres of sand) would be required to hold wth of the northern spit to its current
location. The nourishment program may, b ced in years with little storm activity and
may need to be increased in years of hifh/€tgrm activity.

Relocation of Main Chan% he North

This section is included to D¥ie y review the recommendation of previous studies (WBM

1997 and WBM 1998 relgtion to the relocation of the entrance to the north and inclusion
of an assessment o ption with regard to the above criteria to provide more information

for the dec1s km process. It is recognised that the relocation of the entrance and the
last line of an be two discreet activities and it may be that either one or both can be
carried o y tlme

The advantages of entrance relocation are:

e it will immediately remove erosion threat at Cotton Tree;

* it can be carried out at any time (subject to environmental issues);

e it requires an initial capital cost with little maintenance;

e it has an expected life of about 20 years based on historical information

e hydraulic and environmental studies have been carried out.
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OPTIONS FOR A LAST LINE OF DEFENCE 9

The disadvantages of entrance relocation are:

e initial capital cost;

e the size and complexity of the work; and

e public perception of the impacts of the project.

The estimated cost of the relocation and associated works is $2,000,000 which is mostly
related to dredging and relocation of about 400,000 cubic metres of sand.

&
N
O\’Qg/
AN
&
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OPTIONS FOR MODIFYING SAND MOVEMENT 10

g

OPTIONS FOR MODIFYING SAND MOVEMENT

Initial comments have been made on the sediment catching options and their possible benefits
and impacts (WBM 1998). These comments generally related to the principles that sand
trapped in one location would be at the expense of sand erosion at another location and that
accretion of sand is achieved by reducing water velocities and erosion is achieved by
increasing velocities.

The current study has looked at the possibility of accreting sand at Cotton Tree and eroding
sand from behind the northern spit to induce a channel breakthrough of the spit at that point.
However, it should be noted that these areas are over 1000m apart and it is not hydraulically
feasible to consider these two process as acting together ie it is not possible to erode sand
from the northern spit and directly deposit it at Cotton Tree. Therefore these processes have
been considered separately.

M a combination of water
Ally it can be concluded that
Wave action) sand transport is

Numerical models have been used to determine the sand tra
depth and velocity scenarios as shown in the figure below.
once the current velocity exceeds 0.2 - 0.4m/s (excludylg

initiated. %
()
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Therefore, it is necessary to reduce velocities to below this value to cause sand deposition
and keep them above this value to erode sand.

In the area around the caravan park it will be necessary to reduce the peak tidal velocities of
around 2m/s to around 0.2m/s to cause long term deposition. This has not been achieved by
the existing geotextile groynes as they need regular nourishment nor is it achieved by the
many trees which are falling into the channel near Pincushion Island.
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OPTIONS FOR MODIFYING SAND MOVEMENT 11

Added complications are that:

e the existing entrance allows significant wave penetration into the channel which induces
sand suspension and allows the sand to be carried by the tidal current;

o the caravan park is located on the outside of a bend where velocities are highest and
three dimensional effects occur; and

e the continual southward push of the northern spit continues to reduce the channel size
and hence increase velocities.

Therefore, it is unlikely that the velocities in the caravan park area can be reduced
sufficiently to cause sand accretion without extensive engineering works which would need to
be designed to withstand high currents and wave activity and be flexible enough to

accommodate changing sand levels

With regard to erosion of sand at the northern end of the spi me Waters it must be
noted that the spit is now 300m wide and has accreted erage level of +2mAHD.
Also, the channel which passe to the east near the sp1t come hydraulically inefficient
and is not carrying a high flow. Therefore, the sj#figtion now exists where the spit is very
wide and little hydraulic energy is available to %e sand. However a series of groynes

could be used to direct sufficient flow to the s 1ally to erosion. The groynes would need
to be continually extended seawards either pfrogging the landward units or building a
continual unit. The groyne would also be removed at the end of the process.

It is expected that this or simila Ns would be very inefficient (especially compared to
hydraulic dredging) and ex ccause of the need to continually move the structure.

Therefore it is conclyde® there may be some benefit in using innovative techniques for
the erosion and a@ pn of sand at various locations throughout the river entrance.
However, it igeeXpectcd that the overall size of the system and energy driving the natural
forces is s t a larger concentrated effort is required to change the momentum of the
system a the change required.
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(

CONCLUSIONS

Under the present situation with the northern spit wide, stable and progressing incessantly
southward and the southern spit south of Pincushion becoming narrower through erosion, a
breakthrough of the dunal system south of Pincushion is inevitable and becoming more likely

with time.

Various options exist to develop a last line of defence in the case of a breakthrough. These
can be summarised as:

e seawalls costing about $2,500/m ($750,000 to $2,500,000 total) to protect infrastructure
with a loss of beach amenity when in use;

e groynes casting about $5,000/m ($2,000,000 total) to protect infrastructure and maintain
a reduced beach amenity while preventing sand drift nonQrds into the southern
channel; and

e a combination of lower cost groynes and ongoing ce at an initial cost of
$600,000 and an annual maintenance cost of $120,000 to protect infrastructure and
maintain a reduced beach amenity but with a degree of operational risk in being able to

maintain the variable nourishment requiren%

Therefore, the last line of defence opti scawalls or rock groynes are more likely to
provide the level of protection requiredowthe infrastructure for the longest time with the
least amount of maintenance. H Mt should be noted that the seawall will result in the
greatest loss of beach ameni %groynes will lock up sand which would naturally flow
north to close off the souther el and help the entrance move northwards.

In comparison the @ relocating the entrance is estimated at $2,000,000 with an
0

immediate remo threat to infrastructure and an increase in river and beach amenity.

It is the re dation of this report that the seawall be considered as the immediate last
line of de combination with relocation of the entrance to the north as the long term
objective.

It is also concluded that there may be some benefit in using innovative techniques for the
erosion and accretion of sand at various locations throughout the river entrance. However, it
is expected that the overall size of the system and energy driving the natural forces is such
that a larger concentrated effort is required to change the momentum of the system and forge
the change required.
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A \V" obtained from the
/? M%&M A report on L@n

Eiviionmaital Beach Protection
" /Protection ' Authority

Agency Queensland
Contact officer: Your ref: 160 Ann Street, Brisbane
PO Box 155
BRISBANE ALBERT STREET
Telephone: Our ref: QUEENSLAND 4002
P| Telephone (07) 3227 8494
( ea;‘eif;(i{i)) - 750186 Facsimile (07) 3221 0768
CHAIRPERSON

BEACH PROTECTION AUTHORITY

SECTION 86 - H4RBOURS ACT 1955
CONSTRUCTION OF BUNDING TO BLOCK THE EXISTING CHANNEL
AND DREDGING A NEW CHANNEL SITUATED AT THE
MAROOCHY RIVER MOUTH. MAROOCHYDORE

Section 86 of the Harbours Act 1955 provides that where works proposed to be constructed or
placed on the coast consist of a groyne, seawall or river training wall or,gther works of a type which

might have effects in regard to coastal management, a copy of the p the proposed works shall
be referred to the Beach Protection Authority and the Authority ise in writing its views as
to the effects the construction or placement of the works i to have in regard to coastal
management. )

/

In accordance with section 86 of the said Act the@s of the Authority have been sought
concerning an application by Maroochy Shire Com%:u osing to construct bunding to block the
existing channel and dredging a new chagge ated at the Maroochy River mouth,
Maroochydore. av

The proposal has been examined and it j W ered that the Authority advise as follows.

P

Qto reduce erosion on the southern bank of the river. The works comprise dredging a
t"\bne:'\?\r' entrance cha:m north and blocking the existing channel with the sand
dfgdgimg.

pﬁr a‘l\ e Maroochy Shire Councg oposed to realign the mouth of the Maroochy River
o

ce of the Maroochy River has been prepared by WBM Oceanics
vochy Shire Council. The report considered the impacts of a new

¢ Ooﬂm./ on behal
vy entrance ¢ el on the tidal and flooding dynamics of the estuary and demonstrated
. oastal &A%y that any detrimental effects would not be significant. The report also indicated that the
,z,r.a/uL(,Age [M proposed position of the new channel is within the historic range of natural migration of
. ive™ #o edant the river entrance. Therefore, the proposed works are not expected to have any adverse

J e !gf{' ¥ I impacts on coastal processes for this section of coast.
/?’ "y Guidi Power to provide the views of the Authority concerning proposals for works under section 86 of the
:7- fm;/m Harbours Act 1995 has been delegated by the Authority.
lfue Ao rove
LA RS Accordingly, in the exercise of that delegated power, your approval is requested to provide the
ks ot 7"7‘:; aforementioned views of the Authority in relati sed L L
.'/v'-fe“’£'7 ” -;éﬁa‘j( Fﬂ) foue }J’AGJL A T R sch4p4( 6) Personal information
Wl T 1 RED 1T Appraved iy & 17 R Mot
¢ g L 3 : . n

e wie enclorsed (WNVY ACTING SECRETARY
Y e (SO SRi5 6 Personal g adBR 7/2/4%. BEACH PROTECTION AUTHORITY
) (9#@“ / - sch4p4( 6) Personal informat Date: 7 . 999
Jsis o § aﬁf-w‘f""J " beiegae/unanperson e ; '
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: M a raach V Maroochy aspires to be the most environmentally responsible,
IShlre Cauncil caring, enterprising and dynamic community in Australia.

i ] Your reference:

'. o 35 Our reference: RC: av

Enquiries: Mr Roger Chalmers
.—* Direct Telephone: 5441 8070
PPy Direct Fax No: 5441 8111
L =]

A9y
29 Dgcember 1999

The Honourable Rod Welford MLA
Minister for Environment & Heritage and
Minister for Natural Resources

PO Box 2454

BRISBANE QLD 4001

Dear Minister,

MAROOCHY RIVER MOUTH \2?
&

| refer to our previous correspondence of 2 September 1 egarding the Maroochy River
Mouth, and now submit this formal request for govegnmefit assistance in funding our current
Mode! Study and any future construction work whia@/ result.

In support of this request | include a Councilye hich provides an historical background
to the current situation at the river maout d which details the various studies and
construction work undertaken to date. cribes the current model constructed at the
Queensland Government Hydrauiics 4aborafory in Quinian Street, Deagon and the various
options being tested to protect the ree/Pincushion area on the southern shore.

In addition to this report, are in copies of two earlier reports from Council’s consultants,
WBM; the Relocation Study of M997 and the Initial Advice report given in 1998. These
complement the technic opt included with our letter of 2 September and now provide you
with a copy of all the re issued to date by WBM.

Being untrained,Qroochy River is considered to be one of the few remaining “natural”
river mouths heMEast Coast of Australia. The river and the adjacent coastline is a
significant ele%’n the Sunshine Coast’s tourist industry and the area of Maroochydore is a
key regional centre. Having significance therefore to a wider community than Maroochy
Shire alone, Council has elected to adopt a consultative approach when considering issues
which relate to the long term management of the river mouth. The current study results from
such a philosophy and Council expects the findings from the model should provide a basis for
making a properly informed decision on suitable protection for the southern shores.

You will see from section 37 of our report that Council's commitment over the years to both
engineering studies and the construction of protective works, has been considerable. We
anticipate the cost to construct whatever works may be recommended by the current Model
Study to be in the order of $1.0 to $2.5 million.

.../ page 2
Please quote our tile reference number on your reply for fast tracking within Council.
Address: Maroochy Shire Council Postal: The Chief Executive Officer
Council Chambers Maroochy Shire Council
Cnr Bury and Currie Sts. Nambour, Qld. Aust. PO Box 76, Nambour, Qld. Aust. 4560
Telephone: (07) 5475 8501 Fax: (07) 5441 8338 Be
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REPORT

from: Team Leader, Special Projects

Maroochy
Shire Council

e ey A B B P AL T T 18] £ e ot S AT R o DR e T B P S A T S T e |
29 NOVEMBER 1999
rhi ot ol aedis (R L R Sl ey LS SO A b P e St o, s S T syt AR AT A4 PRI A iR Dt |

MAROOCHY RIVER MOUTH
File No: 1-9357_

tF This report provides a brief history of the Maroochy River Mouth in recent times, and will discuss
the various studies and construction works which have been undertaken during this period to
identify, mitigate and control erosion probiems in the estuary. It also provides details of the current
model study (November 1999) being conducted by WBM Oceanics on behalf of Council, to identify
and test possible means by which to protect the Caravan Park and other infrastructure at Cotton
Tree on the southern shores of the estuary. Q

2. A locality plan which identifies specific features in the area is atts @(he rear of this report.
FACKGRAUNDES - s et

3" The lower reaches of the Maroochy River are a co @d highly dynamic system of channels,
islands, intertidal shoals and coastal bars. The en% s currently dominated by a large sandpit,
which extends southwards from the north sho?i by a rocky outcrop known as Pincushion

Island Q{

4. Within the estuary, Goat and Channel | w ide the river into two main channels; the north and
south channels. Prior to the early 1980, atural channel between these two islands provided a
third flow path at high tide. The d iof of sand subsequently closed this channel and the area
is currently covered in vegetatio

0 change under the influences of the prevailing coastal and tidal
processes, and by cycl o/ flood conditions. Historical records suggest the main channel to
the ocean undergoes,a ¢ process where it drifts south from its most northerly location adjacent
to Twin Waters twon south of Pincushion Island, before breaking through in the north again.

5; The river mouth is subject

The natural migrati of the entrance which are inherent in such a dynamic estuarine system have
dominated th f the lower estuary. These migrations can be illustrated by a brief history of
the entrance coffiguration between 1940 and 1998:

1940 & 1858: Main entrance south of Pincushion Island

1961 to 1979: Main entrance north of Pincushion Island, near the north shore

1982 to 1996: Main entrance to the north of Pincushion Island but moving progressively south as
the sand spit extended south from the north shore.

1998: Main entrance immediately north of Pincushion Island. The river broke through
south of Pincushion briefly on three occasions early in 1998 and indications at that
time were that it was about to do so on a more permanent basis.

6. The events in 1998 sharpened a growing concern within Council and the Community about the
threat of erosion on the southern shore and Maroochydore Beach. This is well illustrated by the
following record:-

“At a public meeting (organised by Council) on 26 February 1997 it was
stated that the last time the entrance was south of Pincushion Isiand, in
the mid 1950’s, the river flowed along the beach causing a loss of sand
and a need to provide sandbag protection to the surf club building.”

REPORT CREATED: 29 NOVEMBER 1999
PASSBUASPECIAL PROJECTS\REPORTSIMAROOCHY RIVER MOUTH-NOVEMBER-99.D00C
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PAGE 2
29 NOVEMBER 1999 - MAROOCHY RIVER MOUTH

7s

8.

9.

The records indicate the main channel to the sea had been located north of Pincushion Island for
some decades prior to December 1998, and the island formed part of the southern shore.
However, with storm activity during the early months of 1999, the channel broke through south of
the island taking a substantial portion of the southern foreshore and camping ground with it. At the
time of writing this report the channel remains south of the island and is in excess of 250m wide.

The Maroochy River is not subject to any significant flow control works such as breakwaters or
revetment walls and, as such, is considered to be one of the few remaining ‘natural’ river entrances
on the East Coast of Australia.

A mix of urban development and open space occurs adjacent to the southern bank of the river.
This includes residential and commercial development upstream between Picnic Point and the
mouth of Cornmeal Creek, a caravan park and camping ground in the Cotton Tree/Pincushion
area, an area of park between Cornmeal Creek and the Cotton Tree Caravan Park, and public
beach areas near Pincushion Island and on Maroochydore Beach.

The northern shore of the river adjoins public open space, and the Twin Waters Resort.

Over the years the river mouth and estuary have become increasingly popular for leisure activities
including swimming, camping, surfing, fishing and boating. Furthe ith the development of
infrastructure along the southern margin of the river mouth, it is now qnegdf the key elements of the
Sunshine Coast’s tourist industry.

11.

12.

13;

An outdoor model of the Maroochy River flood piain w coffstructed for Maroochy Shire Council
by the Queensland Government Hydraulics Laborat ly in the 1980’s. This was used to
determine flow criteria and estimate flood levels in tife’ci ystem at that time.

Erosion of the southern shoreline adjacent to,th avan Park and boatshed occurred during the
late 1980's and early 1990’s, particularly dgfi e floods in February and March 1992. Council
undertook channe!l dredging and foreshore r Ishment at various times during this period.

In July 1992, Council and the Bea ction Authority (BPA) agreed to jointly undertake an
investigation into what engineeri 0 ould be required to halt this erosion. Council undertook
the survey work including strédm flow velocity measurements, while the BPA provided
instrumentation and one offiger to assist. In order to avoid any possible delays in constructing what
i ommend, Council lodged a preliminary application with the

d Heritage (Marine Board of Queensland) for approval to construct

work the investigation
Department of Environ

Government ics Laboratory in order to test the use of river groynes to mitigate the erosion
problem. Coungil accepted the proposal and agreed to share in its funding. To determine
appropriate boundary conditions, the existing model of the Maroochy River flood piain was modified
in accordance with the more recent survey information, and run with 50 year and 100 year ARI
flood events.

rock protection in th ﬁa.
In December @&e BPA proposed a physical model be constructed by the Queensiand

The BPA then constructed and tested the second model, using data from the first, and released
their Interim Report in December 1993. Council agreed with the recommendations contained in the
report and in February 1994 applied to the Marine Board of Queensiand for approval to construct a
river groyne system. Approval was promptly given and during March and April tenders were invited
by Council for the construction of two groynes, revetment mattress protection and the dredging of
sand from the channel.

The works were constructed during mid-1994 at a total cost of $290,000 as detailed below:

Design, survey and contract administration by Council $21,000
Supply and installation of groynes and revetment works $70,000
Dredging Works $195,000
Supply and installation of beacons on groynes $4,000

$290.000
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14.  Further erosion continued along the southern shore during 1995 and 1996.

During 1995 discussions were held between Council, the BPA and the Department of Primary
Industries (DPI) as to whether a third groyne should be installed to the east of the first two, and
whether other options should be explored. These options included the re-opening of the channel
between Goat and Channel Islands, and the excavation of a new channel to the sea at the north
end of the northern spit.

The situation prompted considerable community interest and concern from both individuals and
bodies such as the Maroochydore Surf Lifesaving Club. Early in 1996, it became evident that
should the erosion continue, Pincushion Island might well be isolated from the southern shore and
become an island once again.

15.  Discussions and negotiations as to appropriate solutions continued between Council and various
Government Departments and by the end of 1996, Council was being urged by the community to
undertake something positive to address the situation. A significant milestone was reached in
January 1997 when the following occurred:

(a) Council received a letter from the Minister for the Environment whj et out the DPI and BPA
criteria to be addressed in any detailed study of the situation.

(b) Council received a letter from the Department of Environ porting the relocation of the
river mouth to the north, and endorsing the need for a tech | study.

{(c) Council resolved to engage a consultant to c@r’the re-establishment of a northern

channel.
(d) Discussions were held with a firm of cpas ngineering consultants, WBM Oceanics,
regarding the terms of reference for su y. On 29 January 1997 WBM submitted a

detailed proposal and offered to undert h& study for a maximum fee of $50,000.

(e) WBM were engaged for the Relowwy on 3 February 1997.

16.  The aim of the study was jexdt
entrance to the Marooc @ pr and to assess potential impacts associated with this entrance
change. Consideratjog was#o be given to the need for associated closure or alteration of existing
channels in the a&?s rt of these works to minimise impacts and/or improve their effectiveness.
The scope of { tudy was not to assess and recommend the most appropriate option for dealing

with the erosiq;blem at Cotton Tree, but to assess the specific option of re-establishing a

northern entrance channel. .

The study included a process of community consultation and addressed the following
considerations:

(a) coastal and river hydraulic processes;
(b) water quality and flushing of the lower estuary; and
(c) the natural values of the lower estuary, particularly related to fisheries

17. Community consuitation was undertaken via a public meeting on 26 February 1997 and by
correspondence with various individuals who provided historical details about the river mouth and
offered suggestions as to possible solutions.

18.  WBM lodged their report with Council on 4 June 1997. It concluded that “relocating the entrance

channel of the Maroochy River to the north is within the range of natural (historical) migrations.”
The total value of this consultancy was $68,000.
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A Council meeting on 16 July 1997 received the report from WBM and resolved to invite relevant
Government Departments to discuss its recommendations.

19.  Council and the Department of Environment heard a presentation of the study by WBM on 19
August 1997 and resolved that a Working Group should be formed with a brief to consider the
study and report back to Council with its recommendations. The Group was called the Maroochy
River Entrance Working Party and comprised the following representatives:-

e Maroochy Shire Councillors and Staff
e Representatives from the Department of Environment and BPA
e Local interest groups

20. The Working Party recommended that Council negotiate with WBM to further assess the options
discussed, together with a “do nothing” option.

21.  Council accepted this recommendation and on 26 November 1997 invited WBM to submit a fee
proposal to undertake the additional work. Following discussion on the detail of the further
investigations, WBM submitted a fee proposal of $60-$80,000 on 18 February 1998. A meeting of
the Working Party was held on 6 March 1998 to consider this proposal resolved to further
extend the study to include the following:

(a) Determine recent rates of change, control points for curren and river shape, the extent
of exposed coffee rock and its spatial distribution in the are2@f jiterest (based on Council

surveys) y

(b) Investigate the events, (natural or man-made) whi@ht facilitate a return of the entrance to
the north of Pincushion Isiand

(c) Modify the existing 1D model to predict t on water levels and flows inside the
entrance if a breakthrough just south ofPj hion should occur

(d) Comment on Palisade Piers, a pr; M Mr Sedlar and other sediment catching options, and
their possible benefits and imp
(e) Report on the above :
22.  On 26" March 199 ﬁ ubmitted a report to Council which provided initial advice and comment
on the various m s Deing discussed at that time. Their report concluded:

(a) Under the%&nt situation a breakthrough of the dunal system south of Pincushion Isiand was
inevitable and becoming more likely with time. .

T o D Vg T e A R

EN NG T AT

(b) While the beach to the south connects with Pincushion Island, the beach alignment is relatively
stable. However, should a breakthrough occur south of Pincushion, the beach to the south
may recede to a new alignment.

(c) The cyclic process of the entrance progressing southwards and then breaking through to the
north is natural. Simulation of this process by man is risky. However, it would be possible to
design a channel opening regime which had a high possibility of success.

23.  During the following months numerous meetings were held within Council, and with WBM, the
Working Party, Government Agencies and local interest groups to review the details for any further
study and to establish suitable terms of reference.

24.  Council considered it likely they would extend the scope of the study to include the option to
relocate the river entrance to the north and close the southern channel, and in August 1998
engaged WBM to obtain all the approvals necessary to construct this later option should it be
adopted. The approvals required were extensive and included the following:
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25.

26.

(a) Approval under Section 86 of the Harbours Act (works on tidal lands or waters). Need detailed
plans of the works, letters of support from Fisheries, Beach Protection Authority, Harbour
Master and Regional Office of the Department of Environment;

(b) Approval under Section 47 of the Beach Protection Act (disturbance of sand in an EPA). Need
detailed plans of the works including dune vegetation;

(c) Licence under Section 41 of the Environment Protection Act (dredging and spoil disposal).
Need detailed drawings of the works, equipment to be used (dredging and land based), hours
of work and anticipated noise levels, fuel storage details, discharge water quality and Iatent
water quality, turbidity and erosion management;

(d) Permit to Disturb Marine Vegetation under the Fisheries Act (disturbance of mangroves). Need
details of mangrove populations and significance and impact of disturbance/removal;

(e) Permit to carry out works in a Fish Habitat Area OR Revocation of that portion of the Fish
Habitat Area involved in the works. Detailed plans of the works and impacts on the
management of the Fish Habitat Area.

be adopted in the event of the river breaking through south of Pinc land. These works

in addition, WBM were engaged to investigate the appropriate locati % “last line of defence” to
would provide permanent protection to the caravan parks and (%%;‘structure on the southern

shore.

In December 1998 Council received the “Last Line %ence" study from WBM. It concluded the

following:

(a) Under the present situation with the nor%%pit wide, stable and progressing incessantly
southward and the southern spit s f fincushion becoming narrower through erosion, a
breakthrough of the dunai systen@ of Pincushion was inevitable and becoming more likely
with time.

(b) Various options existed o develdp a last line of defence in the case of a breakthrough. These
were summarised as;

° Seawalls aitin out $2,500/m ($750,000 to $2,500,000 total) to protect infrastructure
with a Ioﬁ ach amenity when in use;

o Gro costing about $5,000/m ($2,000,000 total) to protect infrastructure and maintain
a re@beach amenity while preventing sand drift northwards into the southern
channal;, and :

e A combination of lower cost groynes and ongoing maintenance at an initial cost of
$600,000 and an annual maintenance cost of $120,000. These works would protect
infrastructure and maintain a reduced beach amenity but included a degree of

operational risk in being able to maintain the variable nourishment requirement.

The options of seawalis or rock groynes were more likely to provide the level of protection
required for the infrastructure for the longest time with the least amount of maintenance.
However, it was noted that the seawall would result in the greatest loss of beach amenity and
the groynes would lock up sand which would naturaily flow north to close off the southern
channel and help the entrance move northwards.

In comparison, the cost of relocating the entrance to the north was estimated at $2,000,000
with an immediate removal of the threat to infrastructure and an increase in river and beach
amenity.

(c) Itwas recommended that the seawall option be considered as the immediate Iast line of
defence in combination with relocation of the entrance to the north as the long term objective.
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27,

28.

29.

30.

31.

(d) It also concluded that there might be some benefit in using innovative techniques for the
erosion and accretion of sand at various locations throughout the river entrance. However, it
was expected that the overall size of the system and the energy driving the natural forces
were such that a larger concentrated effort would be required to change the momentum of the
system and forge the change required.

The report noted there could be some opposition from environmental groups to the option to
relocate the entrance to the north. WBM confirmed that applications for a possible relocation had
been submitted to the following agencies:

e the Beach Protection Authority

e the Marine and Ports Division of the Department of Transport

¢ the Department of Environment under Section 86 of the Harbours Act, and under Section 41 of
the Environment Protection Act

o the Department of Primary Industries under Section 51 of the Fisheries Act 1994 for work in
the Fish Habitat Area

They also advised that the cost in additional consulting work required to obtain all the necessary
approvals could be considerable, and suggested a sum in excess of $ 00.

Ongoing storm conditions during December 1998 and January 1 INued to threaten a more
established breakthrough of the entrance south of Pincushion |gfa

A meeting of the Working Party was held on 18 January 199?0 scuss the report from WBM, and
to consider a proposal to construct a physical model of jhe entrance to better determine a course of
action.

The meeting agreed the following recommendatj %put to Council:

e aphysical model of the Pincushion ar dertaken

e  State Government be approached for fu G support
e no further action be taken on segki rovals for dredging the northern channel

A full meeting of Council accept recommendations on 20 January 1999, and approved an
estimate of $150,000 to carry out sical modelling and to provide a report. There were further
discussions within Council d8gout Government support to fund the model, and of a proposal to
commission a further r@ st the northern channel option.

Discussions were N:th BM and the Queensland Government Hydraulics Laboratory to
confirm details o mmission to undertake a model study, and on 30 April 1999 WBM were
formally advi commence work immediately. The agreed fee structure was as follows:

WBM Project Management Costs $ 27,750
QGHL Modelling Costs $124,212
Survey Works by Council (estimated) 5 2,500
Total Costs 154,462

MO EE ST S gagecii s s

32,

The formal proposal submitted by WBM described the detail and function of the proposed model as
follows:

The test model would be constructed at a scale of 1:50 and would use a system of pumps and
wave generators, to simulate such conditions as wave action, tidal flows and sediment transport. A
total of four scenarios as detailed below, would be tested to determine the likely outcome of various
natural conditions.
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33.

34.

35.

36,

a) Model Test 1 - Post Breakthrough Mechanisms under existing conditions:

The model would be constructed with a post-breakthrough geometry and the dominant wave, tide
and sediment transport mechanisms would be calibrated. Primarily these would include a wave
climate which would include day to day conditions as well as a representative proportion of storm
conditions, a mean spring tide range with no flood surcharge and simulation of sediment transport
northwards from near the Surf Club and southwards along the northern spit. It was expected that
this process would include recession of the shoreline past the eastern boundary of the Pincushion
Caravan park. It was not proposed to run the model to an equilibrium condition as this would be
likely to take a significant amount of time and it would not be possible to represent the cyciones,
storms and floods which might occur during this period.

The primary outcome from this model run would be to assess whether the model conditions were
sufficiently representative of the natural conditions to simulate sediment movement after a
breakthrough. [f this were the case then the model could confidently be used to simulate the effect
of protection works around the caravan park.

b) Model Test 2 - Impact of Defence Works on Post Breakthrough Mechanisms:

model which had been rebuilt with the caravan park defence structur lace. The defence
structures would be three rock groynes around the boundary of the,c n park similar to the
arrangement indicated in Figure 4 of the last Line of Defence WBM 1998). The finai
arrangement of the groynes would be determined after consult ith Council officers and after
the results of the first model test had been interpreted.

In this test, the calibrated boundary conditions developed in Model Terould beusedon a
p

The primary outcome from this model would be to ass ether the defence structures around
the caravan park would cause significant change t esses after breakthrough and if so,
whether it was still likely that the southern chanpel be blocked and the northern channel
become dominant. v

The test would aiso indicate the stability of t ynes under south easterly conditions and provide
information about the capability of the gr to retain a beach and foreshore in front of the
Caravan Park and as far south as th& could reliably predict, along Alexandra Parade.

c) Model Test 3 - OptimiSdtion of Defence Works:

apparent during the pre est. Alternatively, if the rock groynes did not allow blockage of the
southern channel, t ernative defence arrangement (i.e. a rock seawall) could be
constructed and a&

d) t 4 - Stability Test of Defence Structure in NE Storm Conditions:

This test wouid incorpo@wprovements to the rock groyne arrangement which became

This final test would use typical cyclonic conditions to test the structural stability of the selected
final defence works.

The test would also provide information about the capability of the groynes to retain a beach and
foreshore in these conditions, in front of and to the north of the caravan park and as far south as
the model extends along Alexandra Parade.

Seas finally broke through between Pincushion Island and the southern shore in March 1999 and
established a significant channel within a few weeks.

Weather conditions delayed the coliection of survey data and as a result model construction did not
commence until August 1999. By this time, the breakthrough of the entrance south of Pincushion
Island was well established.

By mid-November 1999, the model had been constructed and calibrated in accordance with Model
Test 1 to reasonably simulate the measured characteristics at the river mouth.

At the time of writing this report (November 1999), WBM and QGHL had commenced to run Model
Test 2 on a configuration of seawalls and groynes.
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37. The estimated costs to Council in undertaking previous studies and approved construction work, and

38.

39.

40.

in commissioning the current Model Study are detailed below:

(a) Model of the Maroochy River flood plain constructed $500,000
by QGHL early in the 1980’s

(b) Combined study with BPA in 1992/93 $ 20, 000

(c) Construction of groynes and revetment works, $400,000

and dredging in 1994

(d) Relocation Study by WBM in 1997 $ 68, 000
(e) Initial Advice and Last Line of Defence Study $ 47, 000
by WBM in 1998
(f) Current Model Study by WBM (estimated)
(i) Project Management by WBM $ 27,750
(i) QGHL Modelling costs $124,212
(iii) Survey Work by Council (to date) $ 10,000 $ 161,962
$1,196,962

works which may result from the current study. The d re provided in section 26(b) of this

WBM has previously suggested a budget of between $7$0,006 and $2,500,000 to construct the
report.

During 1998 and 1999, enquiries were made of
possible provision of support funding for th
Protection Authority advised funding wag un

suggested Council contact the Department o
and Planning (DCILGP).
DCILGP indicated funding might%ﬁilable through the Local Government Bodies’ Capital Works

Subsidy Scheme. Part 14 of this scheme provides for 25% subsidy for the prevention of sea and
river erosion, providing t are approved by BPA and the Coastal Management Branch of
DOE (now the EPA).

A deputation mee}&d held with Minister Rod Weiford at Landsborough on 30 August 1999 to
to request assistance in funding the following:

discuss the pWQA~
(a) The current€Wodel Study

(b) Any capital works that might result from the Model Study

s Government Agencies regarding the
being undertaken by Council. The Beach
to be available through their agency and
ommunication and Information, Local Government

(c) A possible Model Study of the option to open a new channel through the northern end of the
spit.

The Minister expressed his interest in, and support for the current Model Study and suggested that
Council make a formal submission to his Department for assistance in funding both of the model
studies, and any future construction work.
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" be taken b.'ilck into the physical model and the process repeated until the changes in each cycle are small.

A significant amount of interpretation and experience will be involved in assessing the results which will

at best be able to indicate trends and not rates or volumes.

It should be noted that the events such as storms, floods and cyclones which may induce significant
changes in a short period are not intended to be modelled in this exercise. These events and their impacts
can occur randomly in time and intensity and are not able to be predicted. The modelling will only give
an indication of the likely changes near the northern spit under typical conditions. It should also be noted
that there are indications that the last cycle took at least 30 - 40 years for the entrance to move from south

of Pinduishion to the northern end of the northern spit.

3.0 Indicative Costs

3.1 Physical Model

Model Construction and Testing $125,000
Project Management and Reporting $ 12,500
TOTAL COST $137,500 appro
Timing 12 weeks

3.2 Combined Models @
Physical Model

Model Runs (expected 5 @ $3,500/day) $37,500
Communications and Administration 7500
Numerical Model %
Establishment of Numerical Model $10,000
Model Runs (expected S @ $1,000) $ 5,000

Project Management and Reporting @V $10,000
COST $45,000 approx
Timing 4 weeks

\
&
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INTRODUCTION 1

INTRODUCTION

It has been well documented that, since the 1974 flood, the main ocean entrance channel of
the Maroochy River has slowly migrated southwards causing the southern river channel to
move southwards and eastwards towards the caravan park and become more dominant.
Recent high tides and waves breached the dune immediately south of Pincushion Island for
the second time in the last year and a breakthrough at this location appears imminent.
Historical aerial photography during the 1940°s and 1950’s show the dramatic changes which
take place when a breakthrough occurs. The Maroochy Shire Council (MSC) is concerned
that a break-through may occur and result in a loss of property and infrastructure as well as
generating a safety issue near the caravan park.

This report outlines the present level of understanding of the proc involved and gives
initial impressions and advice on likely scenarios if a b south of Pincushion
occurs. Also presented is a conceptual discussion about dregi imal channel through
the spit to the north and sediment catching devices as alterna reduce the velocities and

erosive capacity of the southern channel. At this stage albknowledge of the processes and
likely scenarios are based on the work done for pre@eports. It is envisaged that further
assessments of processes and impacts will be a second phase to this study.

%3
N
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2

METHODOLOGY

The scope of the study as determined by the Maroochy Shire Council Working Party
includes the following:

e Recent rates of change, control points for current beach and river shape, extent of
exposed coffee rock and its spatial distribution in the area of interest (based on Council
surveys);

 Investigation of events (natural or man-made) which might facilitate a return of the
entrance to the north of Pincushion (including excavation of a minimal channel across the
northern spit);

* Modification of the existing 1D model to predict the impact on water levels and flows
inside the entrance if a breakthrough just south of Pincus occurs. and extreme
movement to the south;

¢ Comment on Palisade Piers, the Sedlar proposal and oth@iment catching options and
their possible benefits and impacts; y

e Reporting and liaison which is common to all co@nts.

As a result of recent high tides and stormN\faye conditions, a minor breakthrough occurred to
the south of Pincushion. This w; Wed by Council and is now holding under more
moderate tide and wave conditj view of these recent events and to provide Council
with some urgent advice for ¢ tion, the study is to be carried out in two stages.

Initial Advice QV

Preliminary advj \th urgent issues are detailed in this report and are based on a recent
inspection ofthe ¥isting situation during high tide and wave conditions*and knowledge of
the local co ocesses gained through previous studies and experience.

Ongoing Study

Hydrodynamic modelling of the impacts of entrance configurations south of Pincushion will
be carried out subsequently, using the model established in the previous study, as well as
consideration and assessment of sediment trapping options and man-made interventions in the
natural processes.

Liaison will be maintained with Council and the relevant Government Departments
throughout the study and a joint meeting is proposed later part of the study to present the
main findings and get feedback on any recommendations. The requirements for permits for
the proposed works will also be discussed at this meeting.

‘® Dy i h
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3

RECENT RATES OF CHANGE

One of the primary long-term mechanisms for ongoing changes at the Maroochy River
entrance is the incessant growth of a sand spit from the north shore towards the south. All of
the historical photography (1940 to present) shows this growth. The southward growth is
consistent and occurs when the spit is to the north (1974) or to the south as at present. It is
not possible at this stage to determine the rate of spit growth and this will vary from year to
year depending on the wave climate. However there is some indication from the aerial
photography that the rate of growth increases as the spit progresses southwards behind
Pincushion and this could be related to shoreline alignment, wave refraction and channel
depth. This irreversible trend of spit growth is due to the dominant wave processes in the
area of the entrance and has two main impacts:

¢ acycle of spit growth to the south and eventual breakthrough f Q north is established
which means that the entrance is constantly changing ver the cycling nature
indicates that the overall system is in dynamic equilibrium;

V4
¢ when the spit has grown significantly to the sou t present then the southern channel

is narrowed, velocities increase and the south
to a breakthrough south of Pincushion. ?\

Another impact of the current w where the southern channel is quite close behind

egins to erode sometimes leading

Pincushion is that waves are around the island and are attacking the rear of the
frontal dunes. This is potentially ' damaging scenario as eroded sand from the dunes by this
process will not stay i system to be returned at a later date (as happens on the
beach) but is carried a y the tidal currents. Therefore, with the channel in its current
location, there i@mral mechanism for the return of sand eroded from behind the dunes

and hence th{iqos is irreversible. )

Inspection of aBrial photography also shows that the northern channel near Goat Island is
now almost twice as wide as it was in 1940. Depending on the relative balance of flows
between the north and south channels this may mean a reduction in velocities (and hence
sand transport potential) in this channel. There is some indication that nature is making
changes commensurate with this theory in that a shoal is forming at the eastern end of the
channel and a backwater is being created ultimately resulting in a reduction of the effective
channel size.

As the channels though the entrance become longer and more braided then their hydraulic
efficiency decreases. Therefore, when large flood flows occur there is a necessity for the
channels to become as efficient as possible either by becoming deeper and wider, requiring a
large volume of sand has to be moved out of the system, or by becoming straighter, by
breakthrough to the north near Twin Waters or to the south near Pincushion.
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RECENT RATES OF CHANGE 4

Therefore it is concluded that, under the present situation with the northern spit wide, stable
and progressing incessantly southward and the southern spit south of Pincushion becoming
narrower through erosion, a breakthrough of the dunal system south of Pincushion is
inevitable and becoming more likely with time.

&
N
Q\/Q((/
AN |
A ﬁ

00017811:11128.P1.0 v, wnm
.: OCEANICS AUSTRALIA

13-345 DL Documents 217 of 375
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4 CONTROL POINTS FOR CURRENT BEACH AND RIVER
SHAPE

The regional shape of the beaches is influenced by the major control points of Alexandra
Headland and the tombolo formed in the lee of Mudjimba Island and the crescent shaped
shoreline which would naturally form between these points has an alignment which is
landward of Pincushion. Because Pincushion Island is seaward of this general alignment,
beaches connecting to Pincushion (from the south or the north) will have an alignment
seaward of the regionally stable alignment. This is particularly important when a
breakthrough occurs south of Pincushion, as the beach to the south will naturally recede to its

regionally stable alignment which is landward of the previous locati d as a result beach
recession will occur. The location of the river entrance bar can gimilarly effect the local
beach alignment. @

’

With regard to the development which occurs adj %he southern bank of the Maroochy
River the following points can be made:

e while the beach to the south Ets with Pincushion the beach alignment is
relatively stable with om% opmal seasonal variations occurring;

o if a breakthrough o of Pincushion the beach to the south may recede to
an alignment relative ¥ the river entrance bar and Alexandra Headland - this is
most likely ind the Pincushion alignment and shoreline recession will
occur; and

e aerjal p kraphy shows that reclamation has occurred west of the caravan park
e existing pool and park are now located indicating that the channel has
erodéd southwards up to or past this location in the past.

Coffee rock exists extensively in the area and is often exposed at the beach face. Also,
Council surveys have defined the spatial extent or coffee rock which underlies the area to the
east of the caravan park. The following comments can be made about this coffee rock:

e it is encountered at about -2 to 4mAHD;
e it may limit the depth of channel scour and affect channel velocities;
¢ it has not restricted channel movement in past; and

e it is too low for economic revetment foundation.
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MINIMUM CHANNEL TO THE NORTH 6
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MINIMUM CHANNEL TO THE NORTH

Considerable attention has recently been given to the option of constructing a channel across
the northern end of the spit to effectively restart the spit growth cycle. This would establish a
time buffer against channel erosion to the south and possible breakthrough south of
Pincushion.

A recent study was commissioned to assess the options likely to prevent a breakthrough
without using ‘hard’ structures such as rock training walls (WBM 1997). The study was
aimed at determining the optimum size, location and impacts of a constructed northern
channel entrance. This report concluded that the optimum channel would be directly east of

“the northern channel as it flows pasE(GU{lsland have a cross sectj area of 460 square

metres and require the relocation of about 500,000 cubic metres d from the spit to
close off the existing entrance. This option was considered to cally feasible, provide
the longest design life and produce impacts within the normal of natural conditions.

Y4
Part of the brief for this current study is to concepm%/estigate the option of constructing

a much smaller channel across the northern spit ag/ new entrance scour naturally to its
required size thereby letting nature do much ork. This option has advantages and

disadvantages as discussed below. %

Advantages:

e less cost in constru hannel and less sand to relocate;

e if an adequate_imitial channel is provided and conditions are right nature will create
the size an ion of the entrance required; and

e able @mplemented quickly reducing the risk of a breakthrough south of
i jon.

Disadvantages:

e initial flows may not be sufficient to keep the entrance clear or enlarge it - the
southern entrance may still dominate;

e sediment transport frcm the north (spit growth) may continue to block the
constructed entrance particularly in high wave conditions;

e ebb and flood tide deltas will be large (while the entrance is enlarging) and the
surrounding currents may not be large enough to quickly redistribute this material;

» if the entrance does not enlarge sufficiently, it will be more difficult and costly to
get a dredge back to complete the works in because of waves and currents;
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MINIMUM

CHANNEL TO THE NORTH 7

 there is no existing mechanism to close off the existing entrance or provide a
stable dune in this area;

¢ the southern channel may continue to erode and a breakthrough south of
Pincushion may still occur.

If this option is pursued it is considered that there is a high risk that the channel will not
scour or become dominant and that a breakthrough may still occur in the weakened dunal
area just south of Pincushion.

There are two major equipment options in constructing the new entrance;

¢ dredging a channel using a floating dredge and discharging onshore; or

¢ constructing a channel using land based machinery such ers and excavators.
In both cases the natural repose angle of dry sand will need t en into account when
determining the minimum channel size and because of duné&\béi land based machinery

may require benching for stability and to provide access. yso, it may be more efficient for
hydraulic dredging plant to relocate the material suffigieptly away from the entrance channel.

In particular this material could be placed sou ycushion to reinforce the dune and
provide some short term protection. For lon otection it would be necessary to close
off the southern entrance and build a dune er as has been done in the past.

N/
\j(g/ |
QO
A ‘
& '
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EVENTS WHICH MAY INDUCE THE ENTRANCE TO MOVE NORTH OF PINCUSHION 8

EVENTS WHICH MAY INDUCE THE ENTRANCE TO MOVE
NORTH OF PINCUSHION

Investigation of aerial photography indicates that the following mechanisms take place after a
breakthrough south of Pincushion has occurred to allow the entrance to move to the north.

e breakthrough occurs and Pincushion is no longer the controlling point for the
beach shape;

e shoreline rotation occurs to the northwest-southeast;

e sediment transport increases on this rotated shoreline an is eroded from the
main north-south beach;

¢ the north-south beach recedes as sand is transporte%the river entrance;

$]

V4
e the southern bank of the south channel as a mechanism to accrete and this
continues as the south channel conﬁnu%

e the distribution of flows changes,w
dominant as the southern ch:

northern channel scouring and becoming
in;

e the northern channel is@% to breakthrough if the right combination of flow

and possibly tide m@g occurs.

This process is natural therefore may partially or fully occur at any time depending on
circumstances. Dupli€a f the process by man is risky with the chance of failure because
of unforseen cir tanCts and the unpredictability of the combination of natural events such
as wind, wav, &}m flood. However, it is possible to design a channel opening regime
which has %possibility of success and it is likely that the closer the man-made channel is
to the natural channel then the higher will be the chance of success. :
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SEDIMENT CATCHING OPTIONS 9

7 SEDIMENT CATCHING OPTIONS

The following initial comments can be made on Palisade Jetty System, the Sedlar proposal
and other sediment catching options and their possible benefits and impacts:

¢ sediment catching devices (usually achieved by locally reducing velocity) must

satisfy the basic law of conservation which for sediment transport means sediment
accumulation in one location will result in sediment reduction in another;

only if there is an excess of sediment in the system can sediment be accumulated in
one location without detriment to another;

it is possible to collect sediment at one location at the e of another location
which may be less important point or expendable; % ’
ac

at present velocities near the southern channel bz.nl@ h 2 metres per second
producing large forces on structures located in thisNafea and potential for scour

around these structures; ’

there is significant wave action as well rrents;

sediment catching options will not
if they do retard erosion then

e movement of the spit southwards and
el area will reduce and velocities get higher;

sediment catching options Mprevem erosion of the beach which is also likely
to contribute to a bre. during a major storm event. -

N
8 APPROV \O

it is expectQ&a provals will be necessary under Section 86 of the Harbours Act which
should include”advice from DPI regarding fish breeding times, and a Permit to Disturb
Marine Vegetation.

&
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CONCLUSIONS 10

9  CONCLUSIONS

#  Under the present situation with the northern spit wide, stable and progressing incessantly
southward and the southern spit south of Pincushion becoming narrower through erosion, a
breakthrough of the dunal system south of Pincushion is inevitable and becoming more likely
with time.

With regard to the development which occurs adjacent to the southem bank of the Maroochy
River the following points can be made:

e while the beach to the south connects with Pincushio beach alignment is
relatively stable with only the normal seasonal vari@ ccurring;

e if a breakthrough occurs south of Pincushion the peach to the south may recede to

an alignment relative to the river entran r and Alexandra Headland - this is
most likely to be behind the Pincushj ent and shoreline recession will
occur; and

e aerial photography shows that ation has occurred west of the caravan park

where the existing pool M are now located indicating that the channel has
eroded southwards u@ t this location in the past.

Coffee rock exists ex ely in the area and is often exposed at the beach face. Council
surveys have d@he spatial extent of coffee rock which underlies the area to the east of
the caravan % e following comments can be made about this coffee tock:

o jti countered at about -2 to 4mAHD;
e it may limit the depth of channel scour and affect channel velocities;
e it has not restricted channel movement in past; and

e it is too low for economic revetment foundation.

Sediment catching devices can only collect sediment at one location by taking sediment from
another location. At the moment there is no excess of sediment on the southern bank of the
river where erosion is occurring. Conditions at the site are severe with high currents and
waves propagating in from the ocean. Significant structures which may exacerbate local
velocities and cause turbulence would be required. Also, any action on the southern bank
will do nothing to reduce the southward migration of the spit and this will mean continued
pressure on the bank. HEE R

SR S A 1
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CONCLUSIONS 11

The cyclic process of the entrance progressing southwards and then breaking though to the
north is natural and therefore may partially or fully occur at any time depending on
circumstances. Simulation of the process by man is risky with the chance of failure because
of unforseen circumstances and the unpredictability of the combination of natural events such
as wind, wave, tide and flood. However, it is possible to design a channel opening regime

¢ which has a high possibility of success. It is likely that the closer the man-made channel is to
the natural channel in area, combined with blockage of the southern channel, then the higher
will be the chance of success.

&
N/
\/Qg/
Q
N\
Q§

00017811:11128,P1.0 5. wnm
.: QCEANICS AUSTRALIA _Ee

13-345 DL Documents 224 of 375



, .
JAN @7 ’0B8 12:54PM DEH SOUTHEARSTERN 87 322587?3 E '-———-&JQN U7 o0 91:98 '
o K - UBH Sautheastern Repion ~ FILE DEYAILS

Enquines ro

Telephone
Your reference

Our reference

13-345 DL Documents

=)

Afi17s3 _ |Van: lFDlio:

o Trady ‘..J‘..!:

\QUEENSLAND COVERNMENT Action Dificer  __IMicemus somexet

Department of Environment Relsiad ltems [

Covapondence # | 17 /7 9223

]

Southeastern Region

Tony Crozier 7 December 1998
(07) 5443 8944

SRW:jhl

972EN123

The Chief Executive Officer

PO Box 76
NAMBOUR QLD 4560

Dear Sir %

APPLICATION FOR ENVIRONMENTAL A %TY (SECTION 41 OF THE
ENVIRONMENT PROTECTION ACT 1 )¥'FOR ENVIRONMENTALLY RELEVANT
ACTIVITY 19 (C) DREDGING MATER OR PROPOSAL TO RELOCATE THE

MAROOCHY RIVER MOUTH \/

Maroochy Shire Council Q
. Attention: Mr Steve Wood/Mr Noel Ludwig @

| refer to the abovemention cation for environmental authority dated 27
November 1998.

According to Sectlo% of the Environmental Protection Act 79.94 an application
for environmenta Ty must -

(a) bem he administering authority in the approved form; and
(b} be ed by enough information to enable the authority to decide the
apptic%including, for example, relevant information about the likely risks to
the envirbnment, details of wastes to be generated and any waste minimisation
strategy; and
{c) be accompanied by the appropriate application fee.

Following a preliminary assessment of your submission, it is considered that
insufficient information has been provided to enable the authority to decide the
application. As the amount of information outstanding is considerable; your
submission has been deemed an invalid application.

\
' 1 9y

N )
As you may recall, during our meeting of 17 November 1998, ofﬂcers the ‘M?
Department indicated that there were a number of outstandmg 5§ues thaf'had no*
been adequately addressed by the WBM Oceanics report ‘Mar hy River Entranc
Relocation Study’, You were advised that information in relati ‘Fo these qqstaﬂﬁm
issues would be required in support of a licence application. tiathed is a summary
of the information that was identified as outstanding during ou me\etmg, and on

,/.,
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review of the existing report and your recent submission. That information is .
considered important and relevant to decide an application for dredging to relocate
the Maroochy River mouth and create a north flushing channel from Cornmeal Creek
(Attachment One). Please note that Attachment One details some specific
information required to process your application, however your application should also
include information required in “Draft guidelines for completing an application for an
environmental authority” and (if relevant) “Draft guidelines for preparing an integrated
environmental management system (IEMS) to support a single application for an
environmental authority” which you were provided with on 17 November 19298.

| look forward to receipt of an application with the abovementioned supporting
information. Should you require further information or assistance in completing a
valid application for environmental authority please contact Tony Crozier, Senior

Environmental Officer or myself at the above number.

YoW‘rely /
sch4p4( 6) Personal information &

Nikki Moore 1 @/

CC/FOR YOUR INFORMATION v
The Chief Executive Officer @

Maroochy Shire Council \/
Attention: John Kleinsmidt @

PO Box 76
NAMBQUR QLD 4560

Q\/
\
&
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ATTACHMENT ONE
Description of Proposal N
Further detail is required with resp’ect to the specific manner in which the proposed
works are to be undertaken. The Department of Environment and Heritage (DEH) is
of the understanding that Council are still considering a number of different options
(all involving some form of dredging and relocation of dredged material) but that a
final decision is yet to be arrived at. Please clarify precisely which ‘option’ Council
intends to pursue under an application for environmental authority.

Therefore, subject to the above, the following information is required;
s a complete description of the operations/activities 1o be carried out including
details relating to plant/equipment proposed to be utilised during the project and

the scope of the proposed works;
e a description of the processes proposed to be used including the name and

proposed location of all equipment to be utilised;
the proposed location of a site office;

proposed hours of operation;

the expected duration of the proposal; q
the proposed location for after-hours storage of plant a%q ipment;

the proposed location of fuel/oil storage facilities (i any associated

safeguards proposed e.g. bunding);
o locations of associated infrastructure including pipélines associated with dredging

works;
» details relating to public access restrictio e site;

&
which indicates the location of all ed discharge and emission points to the
environment (including discharges toMvater and land, air and noise emissions);
¢ details of contingency/emer y Y€sponse procedures; ;
The DEH also requests detail any financial assurance arrangement that may be

proposed between the Oqgr}il and the prospective contractor with respect to actions
which may or may n quired to rehabilitate or restore the envircnment as a

result of environmqt rm being caused by the activity.

e 3 site plan;
e alarge scale drawing which indica ; %’Doundaries of the proposed works and

agement Plan must be developed which provides for the following:

()  The monitoring of releases of contaminants into the environment;

(i) The assessment of the environmental impacts of any releases of contaminants
into the environment, for example any ambient environmental quality monitoring
or noise monitoring; and

(i) The training of all relevant staff, agents and contractors (“staff”) to competent
levels in at least the following:

(a)} The environmental management plan developed specifically for the
proposal so that staff are aware of any relevant commitments to
environmental management; and

(b)  Any relevant environmental objectives and targets so that all staff are
aware of the relevant performance objectives and can work towards
these; and

Jof 8
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{c)  Control procedures for routine operations for day to day operational -
activities to prevent or minimise environmental harm, however occasioned
or caused: and '

(d)  Contingency plans and emergency procedures for non-routine situations to
deal with foreseeable risks and hazards including corrective responses to
prevent and mitigate environmental harm (including any necessary site
rehabilitation, contingencies in case of fuel spillages etc.); and

(e)  Organisational structure and responsibility to ensure that roles,
responsibilities and authorities are appropriately defined to manage
environmental issues effectively; and

(f)  Effective communication to ensure two-way communication on
environmental matters between operational staff and Council as well as
communications with the administering authority; and

(g) Documentation systems so that appropriate records of environmental
matters are kept to demonstrate that the applicant is meeting
environmental commitments; and

(h) Responsibilities of the Council and staff according he Environmenta/
Protection Act 71994 so that these can be met: a

(iv) The conduct of environmental and energy audits ewiew periodically:
(a8) the level of environmental performance; and
(b) the effectiveness of environmental m ag!ment procedures adopted; and
(c) efficiency in using energy and resw%nd opportunities for more

efficient usage; and

(vl The implementation of an effecti@% appropriate waste management plan.

Acid Sulfate Soil
An Acid Sulfate Soil (ASS) In on is required for any coastal area at or below 5
metres AHD which will be %d, drained or otherwise disturbed by the proposal,
ASS investigations shoyld be ‘performed in accordance with the Queensland Acid
Sulfate Soil Investigati m (QASSIT) “Guidelines for Sampling and Analysis of
Lowland Acid Su/fate (ASS) in Queensland 1998" dated October 1998 (Revision
4.0}, or later ver, hgs ereof. Full soil profiles should be described according to
McDonald et al&g O “Australisn Soil and Land Survey Field Handbook” second
edition, Inka ess, Melbourne, and must include horizon differentiation and depths,
field texture, golour, mottles, soil structure, erosion hazard rating and pH, and
appropriate action levels of oxidisable sulfur selected from the QASSIT Guideline with
respect to these soil descriptions. The location of each borehole and its existing
surface height (Australian Height Datum) should be accurately surveyed, recorded and

presented.

Possible investigation strategies (including staged testing) should be discussed with
QASSIT and/or Land Resource Officers of the Department of Natural Resources
(Nambour), and/or the Department of Environment (North Coast District Qffice).

An Environmental Management Plan (EMPlan) should be prepared prior to any soil

disturbance and should include:
* a three (3) dimensional map of the potential acid sulfate soils to the depth of

disturbance!
4 of 8
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e dertails that reflect potential on-site and off-site impacts of the disturbance of the soil

and/or the groundwater levels; N

« the methods that will be used 6 avoid, treat or otherwise manage ASS including
the contained on-site management and treatment of potential and actual ASS;

o details of management of the height of the groundwater table on and off the site
both during and post-construction;

¢ details of all soil and water monitoring to be performed during and after treatment,
and including verification testing of soils;
details of the handling and storage of neutralising agents;

e details of the contained on-site treatment and management of potentially
contaminated stormwater run-off, surface waters and leachate (including details of
groundwater management) associated with the works both in the short- and long-
term; and

e a description of contingency procedures to be implemented on and off the site if the
management procedures prove to be unsuccessful and acid is generated and/or

leachate problems occur.

This plan should provide for ongoing management and monitor f the impacts of acid

soil material through the construction and operation of gh& project and describe the
construction schedules and environmental management dures. The development

should be staged so that the potential impact of any area Uisturbed at any one time is
limited and easily managed. Consideration sh a(so be given to protecting any
engineered structures from the corrosive prop ASS_ and associated waters.
Water Besources

Describe the existing surface and gr Eater resources. Establish a baseline of

ground water and surface water quali nd quantity taking into account seasonal
changes. The following param (g@ould be considered: pH, dissolved oxygen,
salinity, total nitrogen, nitrat %&, ammonia, total phosphate, orthophosphate,
chiorophyll a, iron, aluminiuq-i ganese, suspended solids, turbidity, sulfate and
chloride. Predict any changes that may occur as a result of this proposal.

the material pr o be dredged, for the purpose of determining appropriate
disposal me or dredged spoil.

Develop a sedim \i:m;;ing and analysis program to determine contaminant levels in
for

The sediment sampling and analysis program must be carried out in accordance with
the “Environmental Assessment of the Sea Disposal of Dredged and Excavated
Material Draft Guidelines”, December 1996, produced by the Australian and New
Zealand Environmental and Conservation Council, or more recent editions of that
document as such become available.

The sediment sampling and analysis program must include at least the following:
1. an appropriate number of sediment sampling locations;

2. analysis of at least the following parameters/elements:

total organic carbon;

particle size;

moisture content;

settling characteristics in salt water;

organochlorine and organophosphorus pesticides;

total poly chlorinated biphenyls (PCB’s);

Sof 8

13-345 . DL Documents 229 of 375

P.6/9
__JAN @7 'vg @1:18PM

Release



AP

LT

P.7/9 :
JAN B7 ’B@ 12:56PM DEH SOUTHEASTERN 87 32258723 IAN 97 ‘9@ ©1:19PM

-2

* polynuclear aromatic hydrocarbons (PAR’s); .
* total petroleum hydrocarbons:

® copper;

e |ead;

* zinc;

* chromium;

e cadmium;

* mercury;

® arsenic; and

s tributyltin.

3. In the event of analysis results of any elements/parameters listed above which
indicates an exceedance of the screening levels stated in Table 7, of the
Australian and New Zealand Environment and Conservation Counci/
Environmental Assessment of the Sea Disposal of Dredged and Excavated
Material Drart Guideline, appropriate toxicity testing will b required and ‘follow-
up’ strategies developed, to demonstrate to the Depann@of Environment and
Heritage that disposal of such material to waters will.n §€ environmental

harm,

-
Provide a detailed assessment of the vege 'on’in the area of the proposed
operations and the adjacent protected areas i roochy River Conservation Park),
A vegetation map at site specific scale with jCular attention paid to populations of
regional significance should be provided! de an assessment of the tidal areas
within the site and adjacent tidal 4f likely to be affected by the proposal,
particularly any potential impact the posal may have on freshwater wetlands,
saltmarsh, mangrove and seagr Include a discussion of the significance of
the vegetation of the site wve fauna including intertidal invertebrates and
shorebirds. Particular atte ould be given to any potential impacts on the
avifauna that utilise the site a adjacent areas.

Provide a detailed at of terrestrial and marine fauna present in the area of
a

operation and i;{% ent protected areas, including the existence at any time of
R

the year of r threatened species, protected or listed under international
agreements SAR, CAMBA and JAMBA), wildlife corridors and the impact of
the proposa ese

Provide a statement of the potential impacts of the proposal on the terrestrial and
aquatic fauna. Quantitative data for existing fauna populations should be collected
where possible (specific reference should be made to the False Water Rat - Xeromys
/myoides, and its habitat). Of particular concern s the potential impact the proposal
may have on the avifauna that utilise the area. A thorough description of the species
and the habitat utilised should be included. Temporal, spatial and climatic variations
should also be considered in the assessment,

Make an assessment of the impact of the proposal on flora/fauna and identify and
quantify the areas of different types of existing tidal habitat which will be lost and
any habitat areas which will be created and the immediate and long-term effects of
any loss or modification of tidal, inter-tidal and sub-tidal lands. Discuss the impact of
noise and light associated with the construction and operational stages of the
Proposal on any wildlife likely to be present and Management measures to mitigate

8of8
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any impact. Any potential impacts on avifauna must be discussed in full. Provide
details of revegetation/rehabilitation proposed for disturbed areas. o

Data on field observations is to be accompanied by information on sampling methods
and substantiation of the efficiency of these methods.

Benthic O .
For the purposes of determining the on-going efficacy of strategies proposed 1o be
implemented to protect water quality, details of the extent and nature of benthic
invertebrates potentially affected by the proposal are requested. Information required

includes:
* asurvey and assessment of the benthic invertebrates which will be potentially

affected by the proposal;

* details of appropriate points at which regular benthic invertebrate monitoring is to
be undertaken including details of the nature and frequency of parameters
proposed to be tested; and __

® any strategies proposed to minimise impacts on benthic i ebrates.

Agquatic Ecosystems

The proposal is considered by the Department of Prim naustries (Fisheries

Management) to have the potential for major impact on'Sisferies resources.

Therefore, it must be demonstrated that all potential impacts are correctly identified

and appropriate mitigation strategies are devel%gto minimise any such impacts.

This includes indirect as well as direct impa h habitat, The high level of

protection afforded to the declared Fish Hab reas potentially affected by the

proposal, further increases concern for I:%ﬂgrity and sustainability of this

important area. Furthermore, the DE s,the responsibility of ensuring that species

biodiversity is protected and that tig:/ opriate water quality values as identified in
w

the ANZECC guidelines are mai@ ith respect to aquatic ecosystems.
o ﬁ

Any application must addres f the above issues and any mitigation measures

that Council will undenm rétain or create aguatic ecosystems. In particular, the
ressed.

following issues mus@

¢ identify and ibe the habitats or natural processes that are being restored;

cuss the benefits to public health and safety that will result from

of the river mouth;

¢ discuss the nature of impacts that will occur to shallow water and intertidal areas
in the estuary, especially those close to the new channel;

e provide information as to the mitigation measures Council propose to undertake to
retain or create aquatic ecosystems, that currently exist in the mouth area;

* following sediment analysis, information should be provided on the anticipated
size, location and duration of any turbidity plume.

Impacts on Coastal/River Processes

The main potential impacts associated with the proposed works which relate directly
to coastal/river processes are: potential for changes to the tidal prism (low water and
high water |levels); potential change in the maximum velocity; and potential changes
to flood hydraulics. These issues have been identified and addressed by the WBM
report, ‘Maroochy River Entrance Relocation Study’., However, during the proposed
dredging operations when there will be two channels open 1o the ocean (for an
unknown period), the hydraulic efficiency will be increased, which is likely to result in
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lower low waters upstream in the Maroochy River (and in tributaries such as N
Cornmeal Creek) and therefore potential impacts on the intertidal communities and
acid sulfate soils. An investigatiofi of these issues should be provided.

Furthermore, it would appear that from the outset, no alternatives to dredging a
channel opening across the northern spit have been considered. As the
aforementioned WBM report notes, once the proposed channel is dredged and the
existing channel closed, natura! processes will again ensure that the channel moves
south over time (at a rate dependent on factors such as the frequency of storm
events). Therefore, an investigation of possible alternatives to the current proposal is

requested.
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M BND0C h y Maroochy aspires to be the most environmentally responsible,
Shire Council caring, enterprising and dynamic community in Australia.

Your reference:
Our reference: RC: av
Enquiries: Mr Roger Chalmers
Direct Telephone: 5441 8070
Direct Fax No: 5441 8111
AoV
29 Dgc;e‘mber 1999

The Honourable Rod Welford MLA
Minister for Environment & Heritage and
Minister for Natural Resources

PO Box 2454

BRISBANE QLD 4001

Dear Minister,

MAROOCHY RIVER MOUTH @%

| refer to our previous correspondence of 2 September 199¥regarding the Maroochy River
Mouth, and now submit this formal request for gov meﬁt assistance in funding our current
Model Study and any future construction work whi@ result.

In support of this request | include a Counci which provides an historical background
to the current situation at the river mgathyand which details the various studies and
construction work undertaken to date. dgscribes the current model constructed at the
Queensland Government Hydraulic bogdtory in Quinlan Street, Deagon and the various
options being tested to protect the ree/Pincushion area on the southern shore.

In addition to this report, are inc%copies of two earlier reports from Council’'s consultants,
WBM; the Relocation Study of 1997 and the Initial Advice report given in 1998. These
complement the technic included with our letter of 2 September and now provide you
with a copy of all the re ssued to date by WBM.

Being untrained &I\g roochy River is considered to be one of the few remaining “natural”
river mouths e East Coast of Australia. The river and the adjacent coastline is a
significant elem®&gt in the Sunshine Coast’s tourist industry and the area of Maroochydore is a
key regional centre. Having significance therefore to a wider community than Maroochy
Shire alone, Council has elected to adopt a consultative approach when considering issues
which relate to the long term management of the river mouth. The current study results from
such a philosophy and Council expects the findings from the model should provide a basis for
making a properly informed decision on suitable protection for the southern shores.

You will see from section 37 of our report that Council's commitment over the years to both
engineering studies and the construction of protective works, has been considerable. We
anticipate the cost to construct whatever works may be recommended by the current Model
Study to be in the order of $1.0 to $2.5 million.

.../ page 2
Please quote our file reference number on your reply for fast tracking within Council.
Address: Maroochy Shire Council Postal: The Chief Executive Officer
Council Chambers ’ Maroochy Shire Council
Cnr Bury and Currie Sts, Nambour, QId. Aust. PO Box 76, Nambour, QId. Aust. 4560
Telephone: (07) 5475 8501 Printed on recycled paper Fax: (07) 5441 8338 Release
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Date Prepared: 5 January 2000 Prepared by: Paul O’Keeffe \/
Title: Acting Manager, Coastal Planning
Approved by: Helen Gregory Division/Region: Environmental Planning (EPA)
Position: A/Director, Environmental Planning | Telephone: 3227 8496
Other Refs: 750002Pt2
Date Approved: 6 January 2000 Track No: E/99/06436
Ref: 750186 P L X
99/20452

Your Ref: RC:av

Mr N Cooney

13 JAN 2000
Q/Q%?“

A/Manager Facilities Services

Maroochy Shire Council @
PO Box 76 %

NAMBOUR QLD 4560

Dear Mr Cooney @\/

My Minister, the Honourable Rod %ford MLA, has received further advice following receipt
of your letter of 29 Decembg Weport of 29 November 1999 concerning funding assistance
in relation to the study antruction of works at the Maroochy River mouth. Mr Welford
has asked me to respopd\Qn his behalf.

The Maroochy Q@outh, the last natural major river mouth in south east Queensland and
one of the last on the east coast of Australia, has significant environmental values. Therefore it
is important that any works proposed for the river mouth are designed to have minimal impact
on the natural values of the area. In this respect, the Maroochy Shire Council is commended on
its initiative to use a physical model to study the effects of the various design options to protect
the infrastructure under threat on the southern bank of the river. It will be particularly
important to ensure that any proposed works, while restricting further southerly movement of
the mouth, do not affect the ability of the mouth to move naturally between its current position
and its previous most northerly location just south of Twin Waters. Equally important will be
the need to ensure that any proposed works are ecologically sound in relation to the whole of
the Maroochy River estuary and ecosystem.

5./ 2
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S Varoochy Maroochy aspires to be the most environmentally responsible, - H}
Shire Council caring, enterprising and dynamic community in Australia. "

Your reference:

Our reference: NJC/mjf 1-9357
Enquiries: Mr Roger Chalmers
Direct Telephor(@7) 5441 8608
Direct Fax No: (07) 5441 8111
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Please quote our file reference number on your reply for fast tracking within Council.

Address: Maroochy Shire Council Postal: The Chief Executive Officer
Council Chambers Maroochy Shire Council
Cnr Bury and Currie Sts, Nambour, Qld. Aust. PO Box 76, Nambour, Qld. Aust. 4560
Telephone: (07) 5475 8501 Printed on recycled paper Fax: (07) 5441 8338
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MAROOCHY RIVER ENTRANCE WORKING PARTY

Friday, 17 March 2000
11:00 am
Large Committee Room

AGENDA

The desired outcome from this meeting is to obtain clear recommendations to
Council on whether or not to implement the “Last Line of Defence”, and whether to
proceed with further investigations.

1.

13-345

Introduction
John Warmington, General Manager, Shire Services

Powerpoint Presentation of Historical Photographs Q

Malcolm Andrews, WBM Oceanics
Robert Schwartz, Qld Government Hydraulics Laboratory

General Discussion - %@

Roger Chalmers, Special Projects
Presentation of Model Study @

(a) Last Line of Defence
(b) Entrance Relocation

(c) “Do Nothing” Option %;
a

(d) Seawall to Pincushion |sl
(e) Other matters @\/

Statutory Approvals
Requirements, procedurég and processing

Recommenda@\/
Next Megt%\

Q.
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MAROOCHY RIVER ENTRANCE WORKING PARTY

Friday, 17 March 2000-03-06

11:00am
_ Large Committee Room
LIST OF DELEGATES INVITED TO ATTEND
Title | FirstName LastName JobTitle Company
Cr Don Culley Mayor Maroochy Shire Council
Cr Hermann Schwabe Division 1 Councillor | Maroochy Shire Council
Cr Barbara Cansdell Division 10 Councillor | Maroochy Shire Council
Cr Joe Natoli Division 10 Councillor | Maroochy Shire Council
Cr Peter Whale Division 10 Councillor | Maroochy Shire Council
Cr Alan Kerlin Division 4 Councillor | Maroochy ghirg Council
Cr Gerry Gordon Division b Councillor | Maroochy Council
Mr Roger Chalmers Team Leader Special | Margechy Shire Council
Projects %,
Mr John Warmington General Manager Maroothy Shire Council
Shire Services » /
Mr Nick Cooney Acting Manager %/J\aroochy Shire Council
Facilities Ser
Mr Tim O'Brien Manager, &’ | Maroochy Shire Council
Local ;v
Mr John Jolly Team%f Maroochy Shire Council
Nul,c' s &
%}’ ogy
Mr Malcom Andrews WBM Oceanics
Mr Robert Schwartz QGHL
Mr Steve Moriar'w Ministry for
(\ Environment & Heritage
Mr Paul 'KMe Beach Protectiion
««\ Agency
Or Nikki oore Environmental
Q" Protection Agency
Mr Ross Quinn Department of Fisheries Branch
Primary Industries
Mr Jim Cash S.C. Environment Council
Mr Kerry Taylor Maroochydore Surf
Lifesaving Club
Mrs | Judy Dawson Cott~n Tree Caravan
Park
Mr Mark West Pincushion Caravan Park
Mrs | Bennie Alcorn
Mrs | Helen Birch Birch & Hanson Pty Ltd
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INTRODUCTION 1

1.1

1.2

INTRODUCTION
Background

The Maroochy River is situated within the Shire of Maroochy on the Sunshine Coast in
Queensland (see Figure 1.1). The lower river and entrance is comprised of an estuarine
system and associated system of coastal bars as illustrated in Figure 1.2.

Historical records show that the river entrance naturally migrates up and down the coast due
to prevailing coastal and estuarine processes. The entrance channel has been located both
north and south of “Pincushion Island” which is a rocky outcrop on the coastline. Over the
last two decades, the entrance channel has migrated southwards from a northern alignment
and at present it is located immediately north of Pincushio and. Erosion along the
southern bank of the river near the entrance at Cotton Tree @umg and there is now a

threat of a break-through to the south of Pincushion Islan

The Maroochy Shire Council has been concerned ;bo the ongoing erosion and the
consequences of the river entrance re-establi¢himg to the south of Pincushion Island.
Following consultation with the Department onment and the Department of Natural
Resources, Council resolved that this s ndertaken to investigate the option of re-
establishing a northern channel to rel@ erosion problem.

Scope of Study

The aim of this study was %rmine the most appropriate configuration for a new northern
entrance to the Maro River and to assess potential impacts associated with this entrance

change. C0n51de@ also been given to the need for associated closure or alteration of
existing channels in\J#€ area as part of these works to minimise impacts and/or improve their
effectiven scope of the study was not to assess and recommend the most appropriate
option%ll g with the present erosion problem at Cotton Tree, but to assess the specific
option of'e-establishing a northern entrance channel. A copy of the study brief is attached in
Appendix A.

As part of the study, consideration has been given to:
e coastal and river hydraulic processes;
e water quality and flushing of the lower estuary; and

o the natural values of the lower estuary, particularly related to fisheries.
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INTRODUCTION 4

1.3

1.4

The study also encompasses:

e community consultation;

¢ liaison with Government Departments;

e specific design and implementation details; and

¢ environmental management and monitoring recommendations

Description of Proposal

The specific option investigated in this study is the re-establishment of a northern entrance
channel to the Maroochy River. The objective of this is to relieve the existing erosion
problem at Cotton Tree and remove the immediate threat of a break-through of the river
entrance to the south of Pincushion Island.

The channel would be excavated through the existing no pit, most likely in a location
similar to that which existed in 1974. This is towar: e northern extremity of past
migrations and is aimed at re-establishing the ngrthewft approach channel as the dominant
flow path and easing the pressure on the south roach channel. The specific location
and configuration of the entrance are the sub is investigation.

The existing entrance channel adjace cushion Island will also need to be closed off to
ensure the effectiveness of the wo southern approach channel will remain connected

to the new entrance via the exi nnel behind the spit.
The most appropriate met: excavation of the new entrance and closure of the existing
entrance is with the of conventional dredging equipment. Specific requirements in this

regard are also dl® the report.

The prop ;& not include the construction of any training or revetment walls and
therefo al river entrance will be retained. In this way, the new entrance will quickly
evolve t0%g natural equilibrium status with the prevailing processes. It will also be subject to
ongoing natural migration as has occurred in the past. Therefore, the proposed works should
not be regarded as a permanent solution to the existing problems.

Outline of Study Methodology

The general approach adopted for this study was to gain an understanding of the processes
and values of the lower estuary through a review existing information, further data collection
and consultation with the public, fishing organisations and government agencies. From this,
conceptual options for a new northern entrance channel were developed and assessed with
the assistance of numerical models as predictive tools with respect to the physical processes.
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INTRODUCTION 5

The main components of the study were as follows:

e Collect and review existing information on all relevant aspects including coastal
processes, tidal and flood hydraulics, water quality, morphological processes and fisheries
and ecological values;

e Perform a field data collection exercise, to supplement this existing information;

e Carry out consultation with the public, fishing organisations and government agencies to
obtain further information and identify specific constraints;

e Select a series of potential options for the configuration of the northern entrance based on
the understanding of the processes and natural values gained from the above;

e Develop and calibrate a numerical model of the Maroochy River system, based upon the
available information,;

' e Assess any potential impacts associated with each relo@&option in relation to the

following:
=> coastal processes @
= tidal hydraulics @,
= flood hydraulics %
= water quality and flushing ?\
= fisheries values @&

= economic and pr. considerations

= ecological values

e Recommend an W relocation option according to the findings of the above criteria;
and < >

e Determj h&gn and implementation details, including:

vaation/ﬁll details

4 = construction procedures
= ancillary works
= environmental management and monitoring
This methodology is described in detail in this report, including a description of the work
undertaken, presentation of results and measurements made, and detailed discussions of the
implications of the proposed works.
3
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CHARACTERISTICS OF THE LOWER ESTUARY 6

2

2.1

2.2

CHARACTERISTICS OF THE LOWER ESTUARY

General Description

The lower estuary of the Maroochy River is a complex system of channels, intertidal shoals,
islands and coastal bars. The entrance area is dominated by a large spit which extends
southwards from the north shore. The river enters the ocean between the southern tip of this
spit and a rocky outcrop known as Pincushion Island. The alignment of the northern spit is
landward of the general coastal alignment to the south of Pincushion Island and as such, the
entrance channel is oriented towards the north. (see Figure 1.2). A shallow bar extends
across the river entrance out from Pincushion Island.

Within the estuary, Goat/Channel Island divides the river into t ain channels; the north
and south channels. The north channel traverses to the north o el Island, and then runs
parallel to and between the seaward side of the island and jic Ygndward side of the spit before
rejoining the southern channel at Cotton Tree. The sou%mm

Goat Island from Picnic Point to Cotton Tree. P 4

el traverses to the south of

A mix of urban development and open spa s adjacent to the southern bank of the
river. This includes residential and co rciad’ properties between Picnic Point and the
mouth of Cornmeal Creek, a carava and camping ground at Cotton Tree, an area of
parkland used for public recreati l%@n Cornmeal Creek and the Cotton Tree Caravan
Park and public open space ne Xﬁxion Island.

The northern bank of the rQ’Hjoins public open space, and the Twin Waters Resort.

The Maroochy Rj \/not been subject to any significant flow control works such as
breakwaters o re@m walls. As such, it is considered to be one of the few remaining
‘natural’ riyé;ances on the east coast of Australia. However, historical changes show that
the riv trahce has migrated over time from south of Pincushion Island north to the
existin&%ark area near Twin Waters Resort.

Historical Changes

As discussed above, the Maroochy River has not been artificially controlled or constrained to
any appreciable extent. As such, the natural entrance migrations inherent in such a dynamic
estuarine system have dominated the history of the lower estuary. These natural migrations
have occurred under the influences of the prevailing coastal processes as well as the tidal and
flood hydraulic regime of the river.

A history of the configuration of the Maroochy River entrance has been documented in a
series of aerial photographs, taken at various times since 1940. The photographs, as
displayed in Figures 2.1(a), (b) and (c), illustrate the variation in entrance configurations that
has occurred in the period between 1940 and the present. A dot-point description of the
condition of the lower estuary at each photograph time is given below.
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CHARACTERISTICS OF THE LOWER ESTUARY 7
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3 Figure 2.1 Historical Aerial Photographs of Maroochy River Entrance 1940 to 1979
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CHARACTERISTICS OF THE LOWER ESTUARY 8

Figure 2.1(b) Historical Aerial Photographs of Maroochy River Entrance 1982 to 1994
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CHARACTERISTICS OF THE LOWER ESTUARY 9

Figure 2.1 (c) Historical Aerial Photographs of Maroochy River Entrance 1996
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CHARACTERISTICS OF THE LOWER ESTUARY 10

JULY 1940 (1:18,900)

main entrance south of Pincushion with small channel to north

northern spit extended to south and relatively narrow with vegetation

entrance symmetrical about centreline (approx 30 deg south of shore normal)
sparse vegetation suggests entrance may have been much further to north and south

high tide channel between Goat and Channel Islands

5 MAY 1958 (1:25,000)

entrance south of Pincushion

northern spit extended to south and connected to Pincushion by&eroded by river and very

narrow with little vegetation
sand spit essentially closing south channel &
high tide channel between Goat and Channel Islands

Y4
potential for reduced flushing at Cotton Tree@

b 25 SEPTEMBER 1961 (1:12,700)

fyre e g

I“nrm

entrance north of Pincushion ;

northern spit very short with evggetation, suggesting recent growth
southern foreshore co to Pincushion with no vegetation, suggesting recent
deposition

extensive sand Channel Island to Cotton Tree caravan park effectively blocking
southern chann

high tid@el between Channel and Goat Islands but blocked by abovementioned bank

pote@ﬁr reduced flushing at Cotton Tree

16 JULY 1967 (1: 48,000)

otiw

\
| TR

[ ]
.

entrance north of Pincushion

new northern spit extending south with no revegetation

high tide channel between Channel and Goat Islands

southern spit well developed extending from Pincushion toward Channel Island
south channel effectively closed by abovementioned spit

potential for reduced flushing at Cotton Tree

10 NOVEMBER 1974 (1:12,000) after Jan 1974 flood

entrance north of Pincushion - slightly north of location in 1961

northern spit beginning to extend south with no vegetation indicating recent growth

e

13-345
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CHARACTERISTICS OF THE LOWER ESTUARY 1 1

southern spit well developed north of Pincushion towards Channel Island

south channel effectively closed by above spit

dredging in south channel

high tide channel between Channel and Goat Islands but becoming more restricted

potential for reduced flushing at Cotton Tree

23 MAY 1979 (1:12,000)

e entrance north of Pincushion but migrating southwards and angled towards northeast
¢ northern spit continuing to extend south with no vegetation

¢ southern spit extending northwards from Pincushion with no vegetation

e both north and south channels open

¢ high tide channel between Goat Islands almost closed y by sand bar

20 JULY 1982 (1:12,000) ,

¢ entrance north of Pincushion but continuing@igrate southwards and angled towards
northeast

¢ northern spit extending south with n V?Mlon
%ﬂidal shoals

e southern spit reduced but exter%
e both north and south channds although with extensive shoals

e high tide channel betw t and Channel Islands naturally closed

20 JULY 1984 (1 @W
e entrance i di€ly north of Pincushion but angled almost straight out to the ocean

e
o northg spig extending south with no vegetation

e both magth and south channels open but with extensive shoals

¢ high tide channel between Channel and Goat Islands closed and starting to be colonised by
mangroves

23 JULY 1987 (1:12,000)

e entrance just north of Pincushion

¢ northern spit continuing to extend south - signs of vegetation

e both north and south channels open - south channel looks to becoming more dominant

¢ high tide channel between Channel and Goat Islands closed with vegetation increasing

11 AUGUST 1990 (1:12,000)
¢ entrance just north of Pincushion and becoming more aligned to the north east

o northern spit continuing to extend south past Pincushion with established vegetation
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both north and south channels open
some erosion of the southern bank between Cotton Tree and Pincushion

high tide channel between Channel and Goat Islands closed and vegetated

6 JUNE 1992 (1:12,000) AFTER FEBRUARY 1992 FLOOD

27 MAY 1996 (1:12,000)

The significant features identified from the historical photographs are as follows:

entrance just north of Pincushion

northern spit slightly shorter - presumably scoured during February 1992 flood

both north and south channels open
erosion of southern bank at Cotton Tree and downstream to Pincushion

high tide channel between Channel and Goat Islands closed and vegetated

12 NOVEMBER 1994 (1:12,000) Q
e entrance just north of Pincushion with channel aligned %@orﬂl

northern spit continuing to extend south past Pincushion

both north and south channels open

Y4
high tide channel between Channel and G@% closed and vegetated

south bank continuing to erode bet@?o?on Tree and Pincushion

entrance just north of Pbggﬁnd aligned towards the north

northern spit continuing toNextend south past Pincushion
both north and \énnels open
high tide&&:l etween Channel and Goat Islands closed and vegetated

sout centinuing to erode between Cotton Tree and Pincushion

the lower estuary is highly dynamic and subject to continuing change;

the sediments are highly mobile with channels and shoals continually moving under the

influences of tides, floods and waves;

the entrance channel has been located from south of Pincushion Island to near the present

car park area on the north shore;

following a major switch or break-through, the entrance channel generally migrates

slowly southwards;

the northern spit generally recurves into the estuary with the entrance channel skewed

towards the north;

when the northern channel is dominant, the southern channel is substantially shoaled,

potentially reducing flushing in the Cotton Tree area;
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CHARACTERISTICS OF THE LOWER ESTUARY 13

2.3

2.3.1

2.3.2

e when both north and south channels are open, they are generally both shallow; and

e the central channel between Channel and Goat Islands has become blocked and is now
well vegetated.

At present, the northern spit is well developed and continuing to grow southwards. The spit
extends the full length of Goat/Channel Islands and south of Pincushion Island. As the
northern spit continues to grow, the flow resistance along the north channel will increase. It
is likely that this will result in a corresponding increase in flow through the south channel
with the potential for high velocities to continue or increase. As such, erosion along the
south bank can be expected to continue with the potential for a break-through to the south of
Pincushion Island as has occurred in the past.

Coastal Process
General Considerations %2

At river entrances, there is a strong inter-relations&tween coastal and estuarine
processes. Coastal longshore sand transport plays a sfgnificant role in the development of
coastal spits and the migration of entrance ch It is also an important factor in the
overall dynamic behaviour of estuaries by ing sand which is transported upstream
under the influence of the prevailing

An understanding of these procesges éfcessary in considering entrance relocation options.
The potential for beach er051 ave overtopping in contributing to a break-through is

also an important consider, ? design of any closure works.

Longshore Tra ort iderations

When waves che shoreline at angle, they generate a current along the coast which
transports a%rred into suspension by the wave action. Transport occurs both up the
coast a@n the coast depending on the prevailing wave direction with the overall balance
being called the net longshore transport rate.

No detailed studies of longshore transport have been undertaken for the Maroochydore area.
Available information from earlier studies for the Mooloolah River entrance (Department of
Harbours and Marine, 1987) indicate that regional net longshore transport rates are likely to
be towards the north and relatively low, given the alignment of the coast and the influence of
Point Cartwright. An overall net longshore transport rate towards the north is also supported
by the build-up of sand to the south of Pincushion Island which acts as a groyne holding the
shoreline in its present location.

While the overall net longshore transport is towards the north, historical evidence illustrates a
southwards migration of the northern entrance spit and the river entrance. This is likely to
be due to the influence of the entrance bar. North-easterly waves will naturally induce a
southwards transport of sand. Waves from the east and east-south-east are likely to refract
and diffract around the bar and approach the spit at an angle which generates a southerly
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2.3.3

2.4

2.4.1

transport. Pincushion Island and the shoreline to the south effectively prevent any waves
from reaching the spit which would generate a northerly transport of sand. Accordingly in
the absence of other works, it is likely that the spit will continue to grow in a southwards
direction.

Beach Erosion and Wave Run-up

During storm or cyclone events, large waves and elevated water levels can result in erosion
of the beach. The sand is typically transported offshore to form an offshore bar. Following
the event, normal wave action slowly transports the sand back to the foreshore. While
detailed calculations for the specific site have not been carried out, it could be expected that
erosion of the order of 400 to 500 cubic metres per metre length of beach could occur during
severe storm conditions. This would result in recession of the foreshore by some 40m to
50m depending on the height of the dune.

Differentials in longshore sand transport both during sto @ and in the long term can
also lead to erosion of the foreshore. %

The above processes and associated wave run- an( overtopping potential are important
considerations in the design of any new dune % sociated with the project.

Tidal Hydraulics

General Considerations &
The river entrance is an i@%ontrolling factor on the tidal regime of the estuary. The
f

shoals and shallow channel the entrance region restrict the propagation of the tide from
the ocean into the Q ith a corresponding reduction in tidal range.
t

Natural rive rafCes on sandy coastlines have been shown to exhibit a dynamic
equilibri ercin there is a relationship between the tidal prism and the cross-sectional
area o annel. If this equilibrium is upset due to either natural or man induced
influences®the estuary will re-adjust until a new equilibrium is achieved.

Tidal hydraulics play a key role in the sediment transport processes and associated
erosion/deposition trends. Flow patterns and distributions are also important with respect to
the flushing of the lower estuary and the associated water quality.

For this study, an understanding of the tidal hydraulics, in particular the influence of the
entrance channel and the distribution of flow between the north and south channels is
important for consideration of entrance relocation options. This understanding has been
gained through a review of existing information together with additional field data collection
of present day conditions as outlined below. Numerical modelling of the tidal hydraulics has
also been carried out as discussed in Section 4, with the recorded field data being used for
model calibration purposes.
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2.4.2

24.2.1

DYDND

Existing Data

At the commencement of the study, all available data concerning the hydraulic nature of the
Maroochy River, particularly the lower estuary and entrance, was collated and reviewed.
Information retrieved included the following:

e recent aerial photos of the estuary;

o data from existing tide recorders;

published tide level predictions;

e past investigations into tidal processes completed by the Beach Protection Authority
(BPA); and

e bathymetry information collected by Maroochy Shire Council (MSC) and BPA.

This section details the collation of these data, and provides detNISSQf the content, quality and

source of the various components. @

Aerial Photography P

As discussed in Section 2.2, vertical aerial p of the lower estuary is available from
1940 to present and clearly shows the Iggcat f sand shoals, bars, and flow distribution

channel and their changes over time. @
Tide Data

Tidal planes for the estua?&lable in the Tide Tables published by the Department of
Transport (DoT, 1997). A
the estuary and fro i#us investigations.

, tide recordings were made available from existing gauges in

The offshor &g aracteristics were described using tidal information for the Port of
Moolool , 1997). Previous investigations by the Tides Section of DoT have shown
that th orded at Mooloolaba is equivalent to the ocean tide.

The tidal planes at locations progressively upstream in the Maroochy River are presented in
Table 2.1 below:
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Table 2.1 Tidal Characteristics of the Maroochy River (DoT, 1997)

Location Mean High | Mean High | Mean Low | Mean Low AHD Mean Mean Neap
Water Water Neap | Water Neap Water Spring Tidal Range
Spring Spring Tidal Range
(m LAT) (m LAT) (m LAT) (m LAT) (m LAT) (m) (m)
Mooloolaba 1.60 1.28 0.56 0.24 0.99 1.36 0.72
Picnic Point 0.90 0.77 0.35 0.22 0.46 0.68 0.42
David Low Bridge 0.88 0.76 0.32 0.21 0.67 0.44
Dunethin Rock 0.96 0.80 0.32 0.17 < ;s ,0.44 0.79 0.48
Junction North 1.00 0.87 0.33 0 21, 0.49 0.79 0.54
Maroochy River P

The table above shows that for a meal
0.68 m between the ocean &Ie
entrance with an extensi
constriction to tidal flows,

between the ocean
do: ol

The tidal

e

v

ing tide, the tidal range decreases from 1.36 m to
Point. The lower estuary has a relatively shallow
of tidal flats and sand bars. This configuration is a
d as such there is a significant reduction in the tidal range
e gstuary.

ot change significantly between Picnic Point and the David Low

ra
Bridge. T@sts that upstream of the entrance channel there is little constriction to tidal
out of the Maroochy River.

flow i

2.4.2.3

Beyond the David Low Bridge the geometry of the river system tends to amplify the tidal
range.

Stream Gauging Exercises (BPA)

As part of an investigation into erosion processes at the mouth of the Maroochy River, the
BPA undertook stream gauging exercises in 1992 and 1994 to define characteristics of water
flow through the lower estuary and entrance channel. Stream gauging was undertaken at the
following key sites (as shown in Figure 2.2):

¢ Station 5D, Cotton Tree
¢ Station 6, South Channel
e Station 13, North Channel
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The stream gauging adopted the following methodology:

e At each of the three sites, regular velocity measurements were taken at 0.2, 0.6 and 0.8
of the total depth at selected points along the river cross-section. Measurements were
taken throughout a tidal cycle (713 hours).

e Accurate tidal water level data were obtained using tide board readings. In addition, the
1992 gauging used tide records measured by the DoT in the ocean and at Cotton Tree.
The 1994 gauging used tide records measured in the ocean and at Cotton Tree, South
Channel and North Channel.

e A hydrographic survey of the stream gauging cross-sections was completed by Pacific
Hydrographic Survey. This, in combination with the water level recordings, provided
accurate information on the water depth during the measurement period.

The 1992 stream gauging exercise was undertaken on 8 % r 1992, coinciding with
mean tidal conditions. The measured data were pr
characteristics at the given cross sections. The results arﬁ&nted as flow rates (m’/s) over
time in Figure 2.3, for the South and North Chanpels,#espectively. The Cotton Tree results
are not considered relevant to this project and th8ggfoge have not been presented.

to give the average flow

Further analysis of the measurements w rmed to determine the tidal prisms for the
North and South Channels, and the @ tion of flow between them. This is presented in

Table 2.2 below:

Table 2.2 BPA Stream Ggging Exercise, 1992 Tidal Flow Characteristics

Tidal Phase® Tidal Prism () Prism
Distribution

»

& South Channel North Channel North / South
%bb 1,828,000 3,296,000 1.80

Flood 1,048,000 1,377,000 1.31

The 1994 stream gauging exercise was undertaken on 27 April 1994, coinciding with spring
tidal conditions. As above, the measured data were processed to give the average flow
characteristics at the given cross sections. The results are presented as flow rates (m’/s) over
time in Figure 2.4, for the South and North Channels, respectively.

Further analysis of the measurements was performed to determine the tidal prisms for the
North and South Channels, and the distribution of flow between them. This is presented in
Table 2.3 below:
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Table 2.3 BPA Stream Gauging Exercise, 1994 Tidal Flow Characteristics

Tidal Phase Tidal Prism (m’) Prism
Distribution
South Channel North Channel North / South
Ebb 2,936,000 2,677,000 0.91
Flood 6,176,000 3,864,000 0.63
500
400 | &2
300 @/
200 1. [._ North %
— - — Soul
100 |
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-500

A
&

1190 12:00 13:00 13;9(1' 15;
P

7’

i 4 - ¢
17:00 18:00 19{:00 20:00

\
|

Time

Figure 2.3 Maroochy River Flow Characteristics - 1992
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%igure 2.4 Maroochy River Flow Characteristics - 1994
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2.4.2.4 Survey Data

2.4.3

2.43.1

Survey information from the 1980’s to present have been made available from the Maroochy
Shire Council (MSC) and the Beach Protection Authority (BPA). Primarily this data has
consisted of cross sections of the estuary and river which have been used for previous erosion
and flood studies. Broadly the data was collected at three times as listed below:

e 1982/3 cross sections used by MSC for numerical flood modelling;
¢ 1992 and 1994 BPA/MSC cross sections for the Cotton Tree erosion study; and

e 1997 MSC cross sections and spit survey for present study.

Additional Field Data Collection

General $
Information on the hydraulic nature of the river frm@n us studies was collated, as

described above. Although this information provides g)m basis for this study, additional

data collection was required given the continual ges. The aim of the field data collection
exercise was to supplement the existing j on, and to provide a more detailed
description of the state of the lower estuargat resent time.

The field data collection exercise un included the following:

e water level measurements @ﬂocatiom along the Maroochy River;

e current measurements;

e stream gauging at sgctions previously gauged to allow comparisons; and

e cross-sectiona ys (WBM Oceanics Australia and MSC).

The field d@ecﬁon exercise took place over a 3 day period between February 5 and 7,
1997, % coincided with spring tidal conditions. The locations of the monitoring

instrumen® are displayed in Figure 2.5. Details of the instruments deployed and other data
collection are provided below.
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2.4.3.2

2.4.3.3

2434

2.4.3.5

S4 Current Meter Measurements

Three InterOcean S4 current meters, which recorded water level and current speed and
direction were deployed. As shown in Figure 2.5, the deployment locations were:

¢ upstream of Chambers Island;

e South Channel; and

e North Channel.

The S4 current meters were deployed for a total of three days. The instruments were
programmed to record water depth, flow velocity and flow direction every six minutes.
Readings were taken at half second intervals for one minute, and a vector average of the 120

readings calculated and recorded. Reliable data was obtained fr e Chambers Island and
North Channel S4 current meters, with the South Channel S4 g unreliable depth results.

Current speed and direction data are presented for all S4@ meters in Appendix B.

Tide Gauge Measurements

Three tide level recorders were deployed at ree South Channel and North Channel.
The recorders were programmed to reco ntaneous water levels every six minutes. In
addition, data was obtained from t er at the Port of Mooloolaba (ocean) and the
Maroochy Shire Council ﬂoo auge operating at Picnic Point. The measurements
are presented in Appendix B.

Survey Data

A hydrographic ’ the area, including the sand spit, was carried out by MSC. The
survey inclu es of cross-sections, most of which had been used previously for data
collectlon . The locations are shown in Figure 2.5.

Stream auging

Stream gauging was undertaken over a 13 hour period at two sites:

e Station 6, South Channel; and

e Station 13, North Channel.

These sites correspond to those adopted by the BPA during previous stream gauging

exercises in 1992 and 1994 (see Section 2.4.2.3). The stream gauging adopted the following
methodology:

e At each site, regular velocity measurements were taken at 0.2, 0.6 and 0.8 of the total
depth at selected points along the river cross-section. Measurements were taken
throughout the tidal cycle ("13 hours).

e Accurate tidal water level data was obtained from tide board readings, as described in
Section 2.4.3.3.
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e As discussed in Section 2.4.3.4, a hydrographic survey of the stream gauging cross-
sections was completed. Measurements taken during the stream gauging exercise
confirmed the survey results. This, in combination with the water level recordings,
provided accurate information on the water depth during the measurement period.

The measured data were processed to give the average flow characteristics at the given cross
section. The results are presented as flow rates (m*/s) over time in Figure 2.6 for the South
and North Channels. Further analysis of the measurements was performed to determine the
tidal prisms for the North and South Channels, and the distribution of flow between them as
shown in Table 2.4.

Table 2.4 Tidal Prism of North and South Channe é 1997

Tidal Phase Tidal Prism (m’) Prism
Distribution
South Channel North % North / South
Ebb 3,205,000 414 000 0.75
Flood 3,125,000 114 000 0.68
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Figre 2.6 Flow Distribution North and South Channels, 1997
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2.4.4 Cross-Sectional Area Considerations

The available tide data indicates that the entrance region has a significant effect on the tidal
range in the river system. The entrance conditions are continually changing and so it can be
expected that the tidal regime within the estuary is also subject to natural variations.

Figure 2.7 displays typical cross-sectional profiles of the entrance as existed in 1982, 1983
(post-flood), 1995 and 1997. The figure indicates that scour occurs during flood events and
that the cross-sectional area of the entrance channel has reduced substantially from about
460m? below AHD in 1982 to about 250m? below AHD in 1997.

Following a flood event which induces significant scour, it can be expected that a deeper

entrance will result in a higher tidal range in the estuary. The na processes will gradually
lead to infill of the channel once again, returning the estuary equilibrium between the
tidal prism and the channel cross-sectional area.

As discussed above, the present entrance channel has agé/ely small cross-sectional area

compared to previous available surveys. This is r ecte in very high tidal velocities through
the channel. It would normally be expected t @igh velocities would scour the channel
to a deeper cross-sectional area (as in the a%lowever, observations indicate that coffee-
rock is exposed along the bed of theych:
deeper. Therefore it is possible tha

which restricts the potential for it to scour
resently constricted entrance is restricting tidal
propagation into the estuary sponding smaller tidal ranges. Further analysis of

historical tide levels data wo?%quired to confirm this.
While the entrance channelNtself has a significant influence on tidal propagation into the
estuary, the cha oals inside the entrance also have a major effect. The historical
photographs show there have been substantial changes in the channels and shoals over
time. Thenﬁ been periods when the southern channel has been substantially blocked off
gl at these times, the flows and flushing through the south channel are likely to

and accordi
have beé restricted.

The stream gauging data from 1992, 1996 and 1997 also shows a redistribution in flow from
the north channel to the south channel with the south channel now taking more flow than the
north.
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2.5

Flood Hydraulics

The Maroochy River system comprises the main river plus several tributaries. Major
tributaries include the North and South Maroochy Rivers, Petrie, Paynter and Eudlo Creeks.
Each tributary has a subcatchment from which runoff from a storm event collects and
concentrates. As such, the distribution, intensity and duration of rainfall across the Maroochy
River catchment is a major factor in determining the nature of a particular flood event.

Historically, flood events have dramatically altered the geometry of the lower estuary.
Generally, flood events have tended to realign the channel entrance according to the path of
least resistance for flow from the main river channel through to the ocean.

itions. In some cases this
ffects of wind and wave
od event coincides with a

Flood events are generally associated with extreme weather co

can result in an elevation in mean ocean water levels due to
setup and atmospheric pressure effects (or storm surge).
high tide, the combination of tide and surge can have a s
the river. If a flood event coincides with a low tide, flpo
than would occur during a high tide. However, wer ocean boundary condition can also
increase the water surface gradient along the™%j which may result in an increase in the
velocity of the flood waters.

t impact upon flood levels in
evels can be lower in the river

The entrance configuration of the T Mas an impact upon the hydraulics of the lower
estuary during a flood event. trance is constricted, flood waters flowing into the
ocean will also be constric may cause an increase in water levels landward of the
entrance. If the entrance i and deep and presents a low resistance to flood flow, water

levels in the lower es%m y be lower.

If velocities throu e entrance channel are sufficiently high, scouring of the channel may
occur durigé‘aSgod event. This has been demonstrated during past flood events. Widening
and de ingNof the channel through scour reduces resistance to flood waters flowing into
the oce% hence may reduce peak water levels in the lower estuary.

At present, the entrance channel has a relatively small cross-sectional area compared to
previous available surveys, which is reflected in very high tidal velocities through the
channel. Coffee rock exposed along the bed of the channel has been observed, which would
suggest that the potential for the channel to scour deeper could be restricted. However, there
is still potential for widening of the entrance channel during a flood event.

If the potential for scour in the entrance channel during a flood event is restricted, it is
possible that flood water levels in the river will be higher than would normally be expected.

If the degree of entrance constriction and/or flood flows and/or ocean water levels are
sufficiently high, there is potential for a breakthrough. However, the height, width and
stability of the northern spit at present is such that it is unlikely that any breakthrough from
the estuary to the ocean would occur across it, except during a very extreme storm event. As
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2.6

2.6.1

2.6.2

2.6.2.1

2.6.2.2

2.6.2.3

has been demonstrated on occasions in the past year, potential exists for breakthrough to the
south of Pincushion Island.

Water Quality
General

Estuarine water quality levels reflect the combined influence of catchment runoff, point
source pollutant discharges and tidal flushing. This section of the report investigates existing
water quality levels in the Maroochy River.

Existing Data
General

At the commencement of this study, all available data conegr the water quality of the
Maroochy River, particularly the lower estuary and en ,Wwere collated and reviewed.
Information obtained included the following:

’
¢ An extensive Department of Environment (D@ater quality database, which consisted
of water quality information collected as% oth the Basin 141 study and monthly
ambient sampling (DoE, 1996).

o A past WBM Oceanics Australi te¥ quality investigation within Cornmeal Creek
(WBM Oceanics Australia, 19

e Recent physical water
Waterwatch group (Wa

investigations undertaken by the Maroochy River
h, 1996).

e Investigations updg by the University of Queensland for Sinclair Knight Merz
(University of Q land, 1996).

Water Qu@bata, Department of Environment

Since 192 the Department of Environment has undertaken an extensive evaluation of the
water quality in the Maroochy River. Periodic sampling for physical and chemical
characteristics has occurred at chainages/distances of 0.0 km, 0.3 km, 2.6 km, 4.8 km,
7.1 km, 9.7 km, 12.3 km, 15.0 km, 17.1 km, 19.7 km, 21.4 km, 23.7 km, 25.3 km, and
27.6 km from the mouth. The data sets are presented in Appendix C. ANZECC (1992)
criteria and typically accepted levels of total nitrogen and phosphorus are also provided in the
Appendix as an indication of the current status of the river.

Cornmeal Creek Investigation (WBM Oceanics Australia)

As part of a development application, six water sampling locations were selected by WBM
Oceanics Australia to gather information throughout Cornmeal Creek. At the locations,
samples were taken during a period of neap tides at the mid stage of the flood. In addition to
the water quality sampling exercise, in-situ physical water quality parameters were also
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2.6.24

2.6.2.5

2.6.3

2.6.3.1

measured throughout the water column with a multiparameter water quality instrument at the
sites.

The chemical and physical results of the water quality sampling exercise are summarised in
Appendix C.

Water Quality Data, Waterwatch

The Maroochy River Catchment Needs Friends (MRCAN) Waterwatch group has
undertaken a number of the water quality surveys at various locations in the Maroochy River
since the start of 1996. Measurement of physical characteristics has occurred at 0.1 km,
0.8 km, 2.6 km, 3.5km, 4.1 km, 7.1 km, 9.7 km and 13.0 km from the mouth. The data
sets are presented in Appendix C.

Water Quality Data, University of Queensland/SKM Q

In 1996, the Marine Botany Group of the University of % and conducted three surveys
of the Maroochy River for Sinclair Knight Merz (Uni of Queensland, 1996). The
objective of the surveys was to evaluate the impact ofdischarge of treated sewage effluent
upon marine flora. The surveys of the river \% rmed during the following periods:

o during standard conditions (April 1996y,
e immediately after a period of hea itfall (May 1996); and

e after an extended period of H@ ainfall (October 1996).

Samples where taken a
parameters. The results of t

stations along the river and analysed for a series of
surveys are presented in Appendix C. The results indicate that
the river is prodyetiys ifi nature, becoming potentially eutrophic during times of high
freshwater inflow.

Additi xld Data Collection

Gener

Information on the water quality of the river, particularly the lower estuary and entrance,
was collated from the sources described above. Although this information provided a basis
for subsequent study, additional data collection was required. The aim of the field data
collection was to supplement the existing information, and to provide a more detailed
description of the water quality of the lower estuary at the present date.

The field data collection exercise was undertaken in February 1997, and involved the
collection of water samples and the measurement of physical water quality parameters along
the Maroochy River at sites coinciding with DoE sites during neap and spring tides. The site
specific data supplemented the existing Maroochy River data, such that the water quality
characteristics in the area of interest were well understood.
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2.6.3.2 Methodology

Eight water sampling locations, as illustrated in Figure 2.8, were selected for neap and spring
tide water quality surveys. The location of these sites were selected to coincide with present
DoE monitoring sites. Additional sites were also selected in areas of concern for the present
study. At each location, water samples were collected at approximately high and low water,
during spring (7/2/97) and neap (3/2/97) tides. Samples were collected at the surface due to
the shallow, turbulent and hence well mixed nature of the river, then stored on ice and
forwarded the next day for analysis. The samples were analysed for the following
parameters:

¢ total kjeldahl nitrogen (NH, + org-N);
e oxidised nitrogen (nitrate and nitrite, NO,);
e total nitrogen (Tot-N);

e orthophosphorus (PO,); &

e total phosphorus (Tot-P);

e total suspended solids (TSS); and @
e chlorophyll-a (Chla). %

In addition to the sampling exercige; Qsical water quality parameters were measured

throughout the water column with a olab water quality instrument at the eight stations.
Physical water quality param@ e profiled at approximately one metre intervals from
hygi€al p

’

the water surface to the be arameters recorded included:

e water temperature;

e conductivity; OV
¢ salinity; \

. disygg) gen;
e pH;a

e turbidity.

2.6.3.3 Presentation of Measurements

The physical water quality results, and the laboratory results of the water quality sampling
exercise, are presented in Appendix D.

2.6.3.4 Discussion

The water quality measurements indicate the following:

e The temperature varied between 25°C and 30°C during the surveys, reflecting the warm
conditions experienced in February.
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2.6.4

2.6.4.1

2.6.4.2

2.6.4.3

e The observed salinity is similar to that of seawater at the mouth of the river, decreasing
slightly with movement upstream. No significant vertical stratification was observed.

e The pH level was slightly alkaline.
o Dissolved oxygen levels appear to be high during all surveys.

e Water clarity, indicated through turbidity measurements, appeared to be acceptable at
high tide and slightly degraded at low tide.

e Nutrient levels were at or above acceptable criteria for the protection of aquatic
ecosystems. This indicates that the river has no capacity for additional nutrient loads, and
may be sensitive to any change (reduction) in tidal flushing.

e Chlorophyll-a levels appear to be variable across the four surveys. Values found during
the neap low tide survey well above the criteria set by ANZ , with the remainder of

the surveys indicating levels at and below the criteria. %
Discussion @
General @’

A summary of all relevant water quality data%sented in Tables D.3 and D.4 in Appendix
D. The average values for the river ulated by combining all DoE, University of
Queensland, Waterwatch and WB ics Australia data for the length of the river
between. For comparison, the (1992) guidelines for the protection of aquatic
ecosystems are also included

A discussion of the variog components of water quality that have been investigated is

provided below: V
cgity

Salinity/C a{l

Table @Appendix D shows the spatial variation of salinity/conductivity over the water
quality m®nitoring sites in Maroochy River. Salinity and conductivity decreases with passage
upstream as a result of increasing freshwater influence. Values throughout the lower reaches
of the river are similar to ocean levels as tidal flushing is large in these areas. Standard
deviation values indicate that the salinity and conductivity in the middle to upper reaches of
the river show greater variability, presumably due to stormwater and freshwater flow
influences.

Temperature

Little variation is found when moving around the sites with mean temperatures varying
between 21.4°C and 23.15°C. The variability in measured temperatures increases with
movement upstream.
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present. These results indicate that increased phosphorus levels may be unacceptable in the
river.

2.6.4.10 Chlorophyll-a

Table D.4 shows the variation of mean chlorophyll-a levels throughout Maroochy River.
Comparison of this data with the previous data for total phosphorus and total nitrogen
indicates similar trends along the river. This could be expected as algal productivity and thus
chlorophyll-a concentrations are mainly determined by nutrient levels. The table shows that
all sites, except those at AMTD 12.9 km, 15km and 23.7 km, fall within the indicative
concentrations recommended by ANZECC (1992) of between 1 and 10 pg/L.

2.6.4.11 Summary

2.7

2.7.1

guidelines provided by ANZECC (1992).

Fisheries Value @
V4
Recreational Fishery @

The Maroochy River is an important r
anglers. As in other locations throu,
increasing rapidly. WBM Oceanj
the area, but an indication as t
vessel registrations in the

The concentrations of all the water quality parameters as@enerally fall within the

nal fishery for both boat and shore based
uthern Queensland, the usage of these areas is
Augalia is unaware of any angler surveys conducted in
y¥rease can be gained from the 780% increase in private
Coast region from 1972 to 1992 (Hyland 1993).

River. The majd cies sought include yellowfin bream (Acanthgopagrus australis),
summer whign\(Sillago ciliata) and dusky flathead (Platycephalus fuscus). All species are
caught y%&d with catches (and corresponding angler numbers) of bream peaking in the

Anglers target a val' of fish species throughout the estuarine portions of the Maroochy

winter s while catches of whiting and flathead peak in the summer months.
Additionally a seasonal fishery for tailor (Pomatomus saltatrix) occurs in the winter months
in the lower portions (generally downstream of the Cod Hole) of the river and on ocean
beaches adjacent to the river mouth, (pers. comm D.Bateman, Sunfish). Other recreationally
important species such as black bream (Girella tricuspidata), trevally (Caranx species) and
mulloway (Argyrosomus hololepidotus) are also caught in the Maroochy River. These are
less prevalent than the above species.

Bait gathering by anglers is also an important activity in the lower Maroochy River. Anglers
collect soldier crabs (Mictyris longicarpus) and yabbies (Callianassa australiensis) from
intertidal sand shoals. Additionally, baitfish such as silver biddies (Gerres oyona) and
hardyheads (Atherinomorus ogilbyi) are collected.

Numbers of recreational anglers in the Maroochy River peak in response to both fish
migration patterns (see above) and school holiday periods. Fishers are subject to a number of
restrictions under the Fisheries regulations. These include size limits and gear restrictions.
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2,7.2

2.7.3

Commercial Fisheries

Commercial fishing operations in the Maroochy River involve two fisheries; the net fishery
and the beam trawl fishery. Due to area closures under fisheries regulations (see below), no
estuarine commercial fishing is undertaken in the immediate area of the proposed entrance
relocation works.

The Maroochy River mouth is unsuitable for access to offshore fishing grounds, and
therefore the river does not support a seagoing fishing fleet, as occurs in the nearby
Mooloolah River.

The net fishery within the Maroochy River is based upon mesh netting operations targeting a
range of estuarine species such as bream, whiting, flathead, and mullet (various Mugil
species). The majority of the catch is comprised of mullet spegjes, particularly sea mullet
(M.cephalus). Some commercial fishers also hold endorsement Qt the ocean beaches.

Net fishing is undertaken year round in the Marooc with whiting and flathead

catches peaking in the summer months, whilst bream and¥sea mullet catches peak in the

winter months. %

Commercial netting operations are subject number of Fisheries regulations. These
include weekend closures (no netting bgt pm Friday to 6pm Sunday), gear restrictions
of the Cod Hole to the river mouth (including

and areas of operation. The area do
sed to commercial fishing operations.

400m north and south of the m%s

Beam trawling operatio @~ etMCommercial prawn species such as school (Merapenaeus
macleayi), king (Metapenadws plebejus) and Greentail (Metapenaeus bennettae) prawns.
Seasonal variations ance of each of the species influence the catch patterns with best
catches generally ing in the warmer months (Hyland 1993).

Beam trgglind\operations are also subject to a number of Fisheries regulations such as
weeker res, restrictions on netting gear (type, minimum mesh sizes and maximum
vessel size) and areas of operation (operations are limited to areas between the Cod Hole and
the junction of the North and South Maroochy Rivers).

Restocking Research Program

The Queensland Department of Primary Industries, Fisheries (QDPI) is currently undertaking
a research program in the lower Maroochy River to assess the success of restocking estuarine
areas with recreationally and commercially important fish species.

This study, initiated in December 1995, uses a variety of netting techniques at various
locations (Figure 2.9). The first release of fingerlings (60,000 flathead fingerlings) occurred
in December 1996. More intensive sampling is being undertaken to determine the success of
this restocking. Further releases of flathead and sand whiting fingerlings are planned in 1997
(pers comm Adam Butcher QDPI, Southern Fisheries Centre).
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2.8

2.8.1

Ecological Values

A survey of the estuarine communities in the lower Maroochy River was undertaken over the
period 5/2/97 to 7/2/97. This was supplemented by available literature, discussions with local
fishers and researchers working in the area.

Aquatic Fauna

The QDPI is currently undertaking a Restocking Research Program in the Maroochy River
(see above). A preliminary species list has been supplied (pers comm A. Butcher, QDPI) as
shown in Appendix E. It should be noted that this species list is preliminary as sampling is
still underway. Additionally, larger predatory and/or pelagic fish (eg. sharks, mackerel) are
unlikely to be sampled by netting techniques employed.

Numerically dominant species include bream, yellow &%b, silver biddy, southern
herring, gar, flat-tailed, sand, sea and flicker mullet,@ ter, flathead, small-toothed

flounder, whiting (sand and winter) and common toadﬁs}

endangered species have been recorded.

These species are typical of those found in s%@ensland estuarine systems. No rare or

River entrances, such as the mouth of
estuarine fish (such as bream, et
river entrances to spawn. Eg x@

river mouth drift into e here they grow and mature. To a large degree this
movement is passive with egs and larvae (as part of the plankton) being transported into the

estuary by tidal an ip@ currents. Spawning is often timed to coincide with specific tides
to ensure the lﬁ; bution of larvae. Studies by Pollock et al (1983) noted that larval
e

roochy River, are ecologically important. Many
flathead) and prawn species actively migrate to
and juveniles resulting from spawning in and near the

bream occu, ary mouths most frequently on flood tides during full moon phase.

The MQ‘W River entrance area is comprised of mobile shoals of marine sands. These
shoals continually change in shape and location in response to alterations in the wave/tidal
and flow regime or more dramatic changes caused by flood and/or cyclonic events. The
mobile nature of such sand banks generally prevents the development of diverse benthic
communities. However, the more stable sand shoals adjacent to the existing river entrance
have been colonised by yabbies and soldier crabs (Figure 2.10). No unique species or
communities are anticipated.

The river bed at the entrance contains areas of indurated sands (coffee rock) exposed by the
extreme current velocities (up to 1.5 m/s). Current action and sand movement inhibit the
development of encrusting communities. Diver transects of the river mouth area conducted
by WBM Oceanics Australia (7/2/97) failed to find any significant benthic communities in the
present river entrance. Large numbers of ﬁsh'(trevally, black bream, yellowfin bream) were
observed in the area during the slack tide.
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2.8.2

2.8.3

The ocean beach area adjacent the present river entrance is comprised of mobile sands.
These areas would support a range of benthic fauna (such as pipis and beach worms) typical
of southern Queensland ocean beaches. Fish species such as mullet, whiting, bream, tailor
and dart (Trachinotos velox) would utilise these areas.

Approximately 3.5km north-east of the present river entrance is Mujimba Island. The island
shores support a range of encrusting corals (hard and soft) and associated reef fish fauna. The
island has important conservation and recreational (SCUBA diving, fishing and surfing)
values.

Protected Marine Fauna

No dugongs (Dugong dugon) have been reported in the Maroochy, River or are likely to be
present given the lack of seagrass beds upon which they feed.
Q

Infrequent sightings of small turtles have been reported % er by commercial fishermen
(pers. comm. K. Cannon, QCFO rep.). These are most Y¢€ly to be juvenile green turtles
(Chelindoa midas). Again, due to the lack of ext iv%eagrass areas, numbers are expected
to be low (pers. comm. Col Limpis QDoE). Q

Infrequent sightings of dolphins (most li le nose dolphins (Tursopis trancatus)) have
also been reported by commercial €ishers These are likely to enter the river, following

migrations of fish (such as sea w hich they feed.

Shorebirds

The southern portiorxﬁ}ne northern spit and the intertidal banks south of Goat Island are
utilised by shore oosting and feeding sites. Species abundant during field surveys (5 -
7/2/97) incl pie@ oystercatcher (Haematopus ostralegus), eastern curlew (Numenius
madagasc isy, silver gull (Larus novaehollandiae), crested tern (Sterna bergii) and
lesser @ @ &d tern (Sterna bengalensis).

At present both areas are subject to moderate levels of disturbance. The northern spit area is
popular for people walking dogs, which disturb birds, and the area south of Goat Island is
disturbed by boat traffic and recreational anglers gathering bait. This area is also fully
inundated by most tides and becomes unavailable for roosting at high tide.
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2.84

Plate 1: Shorebirds on th ern spit'

! Species shown include silver gulls, crested and lesv@ terns.

Mangroves

MI value and contribute significantly to the fisheries
. They provide shelter and nursery grounds for a wide

Mangroves are of substantial
productivity of aquatic ec
variety of fish and crustaceaks, most of which are of direct fisheries value. Additionally,
mangroves contri@ ficant amounts of plant litter (which forms the base of many

estuarine food chai d assist in the stabilisation of intertidal areas.

The prescag diSgibution of mangroves (Figure 2.10) does not necessarily reflect the historical
distribufigi™Mangrove distribution has changed markedly in the lower Maroochy River as a
result of shifting sand shoals, changes in the entrance location and associated changes to the
tidal range within the estuary. Figure 2.11 indicates historical changes in mangrove
distribution.

Of key note is the joining, over time, of Goat and Channel Islands, and the associated
expansion of mangrove distribution in the area near the entrance.

No mangroves occur near the existing river entrance. The largest areas of mangroves in the
lower Maroochy River presently occur on Goat and Channel Islands and along the northern
banks of the river.
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Mangrove communities are generally in good condition. However, erosion processes lead to
the undercutting of many mangrove areas on the river frontage and some have died or fallen
into the river as a result of this process (see Plate 2). Additionally, some die back (caused by
a fungal disease, Phytophora) is present throughout the mangroves in the lower entrance,
although this is not at levels that significantly detracts from their high ecological values. Such
processes and consequent changes to mangrove communities are typical of these in sub-
tropical estuaries which do not have a trained river mouth.

Plate 2: Erosion cau@dercutﬁng and collapse of banks on the northern margin of

Channel Island.
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A small area of mangroves (exclusively grey mangroves - Avicennia marina) has recently
established in a natural lagoon on the western margin of the northern spit of the entrance (see
Plate 3). All appear to be in good condition. Aerial photography suggests that these have
established in the last 6 years. Trees range in height from 2 - 5 metres tall with the majority
of mangroves being approximately 3 metres tall. Large numbers of seedlings have established
(apparently in the past year) and it is likely that this mangrove area will increase in the
future.

Plate 3: Small area of m oves which have established on the western margin of the

2.8.5

northern spit’

!This photograpf takgn from rear of the mangroves facing west towards the Maroochy River. Note the fringe of
saltmarsh co ities at the rear of the mangroves.

All of the\mangrove areas in the lower reaches of the Maroochy River would provide habitat
for fishes and crustaceans. In this regard, their maintenance is essential to ensure the
environmental “health” of the river.

Seagrasses

Anecdotal evidence has suggested that seagrasses occurred in the lower reaches of the
Maroochy River in the 1950s. However, no seagrasses presently occur.

Previous surveys undertaken by the Queensland Department of Primary Industries (QDPI;
Hyland 1993) indicated that the only seagrass present in the lower Maroochy River was a
small patch of seagrass near Chambers Island.

More recent surveys undertaken as part of this and a QDPI study have shown that this
seagrass area is no longer present. Additionally, commercial fishermen operating in the area
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2.8.6

2.8.7

2.8.8

report that no large patches of seagrass have been sighted within the lower reaches over the
past 10 to 15 years.

The only exception to this is one small area of seagrass (Zostera capricorni, less than 2 m?)
observed in the lagoon where mangroves occur on the northern spit (see above) during field
surveys. This seagrass was in relatively poor condition being heavily covered in epiphytic
growth with a large amount of dead seagrass leaves evident in adjacent areas. It appears that
flushing to this lagoon area has been restricted in recent time (due to natural sand
accumulation at the lagoon entrance), leading to poor water quality in the area. The long
term viability of the seagrass is highly uncertain.

Saltmarsh

Saltmarsh vegetation (eg. saltwater couch, succulents) grows in r littoral areas generally
landward of mangroves. Large continuous areas of saltmarsh g lower Maroochy River
are limited and most is restricted to relatively small clumy @tation, generally less than
100m? more extensive areas occur on Goat/Channel Islan%

/
The mangroves associated with the lagoon on t@hem spit are fringed by a band (10 to
I

15 m wide) of saltmarsh. The saltmarsh pri onsists of saltwater couch (Sporobolus
virginicus), Sarcocornia quinqueflora am % australis. The majority of the succulent
species are rather patchily distributed @ s the saltcouch grass has dense coverage.

Dune Vegetation \/

The northern spit has bee ed by a variety of dune species typical to those associated
with the Sunshine Co@i
Dominant specie de Casuarinas (Casuarina equisetifolia), Sand Spinifex (Spinifex

hirsutus), &&i}%ne (Hibbertia scandens), Vigna (Vignea marina), Ipomoea (I[pomoea pes-
endthera (Oenothera drummondii) and Pig Face (Cirpobrotus goaucescens).

copreae!?

Casuarinas’range in height from seedlings to large dominant trees up to 7 m tall, with most
trees being 3-5 m tall. Trees are more prevalent in northern regions of the spit which is not
unexpected considering the greater age of this region compared to areas recently developed
as the river mouth has moved south. Spinifex cover is extensive, covering elevated portions
of the spit. Southern regions of the spit are unvegetated (Figure 2.10). All vegetation appears
to be in good condition and is colonising newly available areas associated with the southern
movement of the river channel.

Reserves for Fisheries Purposes

There were two types of reserves prior to the release of the 1994 Fisheries Act; Wetland
Reserves and Fish Habitat Reserves.

Fish Habitat and Wetland Reserves are declared by the Queensland Department of Primary
Industries (QDPI) to protect the habitat in areas considered to be important to regional
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fisheries. These areas include seagrass beds and mangrove forests which are essential for the
maintenance of fish and prawn stocks. The destruction or disturbance of plant life, sedentary
animals or substrate within these reserves is prohibited.

Wetland Reserves have the same function as Fish Habitat Reserves, but provide a lower level
of protection and are declared over areas of lesser fisheries significance. Wetland Reserves
are often located as buffer zones between development and preservation areas such as Fish
Habitat Reserves. The policies relating to these was subsequently altered under the 1994
Fisheries Act and both have been renamed Fish Habitat Areas. There are, however, still
essentially two levels of protection that follow the management guidelines described above
for Fish Habitat and Wetland Reserves.

The majority of the lower Maroochy River is declared a Fish Habitat Area (formerly a
Wetland Reserve). Any works within or adjacent to this area quuire a permit issued by
the QDPI.

&
N
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3

3.1

3.2

CHANNEL RELOCATION CONSIDERATIONS

General

To determine the optimum location and configuration of a new northern entrance channel, a
number of options were considered. The criteria for assessment of options was based upon
several factors including:

e coastal processes;
e tidal and flood hydraulic processes of the lower estuary;
e water quality considerations;

e environmental considerations; and

e economic considerations. %2

The options were chosen on the basis of our understandir%e processes and values of the
lower estuary as well as the likely effectiveness of the wérks as discussed below.

Processes Contributing to En@ Channel Location

according to a natural cycle, dorgina the interaction between major flood events and
coastal/tidal processes. Thes% es need to be considered in determining entrance

relocation options. Q~

o Coastal Processes

The influence of edominant wind and wave action upon the river entrance causes the
developmen rowth of a spit, which extends from the north of the estuary in a southerly
directiond heNgrowth of this spit southwards forces the southward migration of the entrance
channely esent, this northern spit is well developed. The southward migration of the
entrance also increases the hydraulic resistance along the northern channel with a

corresponding change in the balance of flow between the north and south channels. This has
been observed with the south channel now being the dominant channel.

Historical evidence suggests that the %n of the entrance to the Maroochy River varies
t

It is possible that the development of the northern spit would continue to force the entrance
channel further south and eventually beyond Pincushion Island. Recent wave overtopping to
the south of Pincushion Island during spring tides and heavy offshore wave conditions tends
to support this.

The southward migration of the entrance channel could be expected to continue until a major
flood event and/or beach erosion occurs which is sufficient to breach the northern spit,
recreating the northern entrance configuration.

Accordingly, selecting a northern most location for the entrance channel will maximise the
time frame before erosion once again threatens a breakthrough to the south of Pincushion
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3.3

Island. However, the northern spit is now quite wide and consideration needs to be given to
the quantities and associated costs of construction. In addition, the potential for northwards
migration of the entrance channel and threat to existing improvements should also be
considered.

o Tidal Processes

Both north and south channels convey tidal flow from the entrance and around Goat/Channel
Island. On occasions there has been a third channel between Goat and Channel Islands.
However, this is now effectively blocked.

Movement of water in and out of the estuary due to tidal influences alone would naturally
tend to favour the northern channel, being the passage which presents the least resistance to
flow. As such, the southern channel has undergone periods in which flows and velocities are
reduced and siltation increases. If this continues over a period, e, the southern channel
may become blocked and reduce the flushing capacity at (@; ee. Accordingly, while
encouraging the northern channel to be dominant will eage ghe ®rosion threat at Cotton Tree,
consideration needs to be given to maintaining flow and Wshing of the south channel for

water quality purposes. %

e Major Flood Events %

Major flood events result in high vol#ne: flood waters, which raise water levels in the
lower estuary. When coincident witht sing of ocean water levels (through storm surge
and/or wind and wave setup), e\@hem spit can be breached. As the channel created by
the breached section of t ovides a path of less resistance for flood waters, the
northern channel would ac odate the majority of flood flow. Local scour would increase

the size of the northVannel to such an extent that after the flood event the northern
channel becomes '@\ nant entrance to the river once again.

Cross-S@bnal Area Considerations

The cr&ectional area of the entrance channel has an impact upon the tidal compartment of
the river system. A wider/deeper entrance channel allows more tidal flow in and out of the
system, thus increasing the tidal range in the river system. Conversely, a narrower/shallower
entrance channel reduces the tidal range in the river system.

Historical surveys of the entrance channel profile suggest that the entrance channel area has
been larger than at present. This is possibly due to coffee-rock on the bed of the existing
channel, which counters the natural deepening of the entrance channel. The constriction to
flow results in an increase in velocity and probably a reduction in the tidal range in the
estuary.

Figure 2.7 displays typical cross-sectional profile of the entrance channel as existed in 1982,
1983 (post-flood), 1995 and 1997. The figure indicates that the cross-sectional area of the
entrance channel has reduced in area by almost 50% between 1982 and 1997 and associated
natural changes in the hydraulic regime of the estuary are likely to have occurred. While the
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cross-sectional area of the new entrance is important, it will quickly evolve to a natural
dynamic equilibrium condition.

Configurations Considered

Taking the above process related considerations into account, two broad entrance
configuration options were formulated, as displayed in Figure 3.1 for further consideration of
potential impacts as discussed in Sections 4 and 5.

Option 1 proposes to position a new northern entrance channel directly across from the north
channel. In this way, flow entering or leaving the entrance channel will smoothly follow into
the north channel. Option 1 has an advantage in that it is located further north. If present
trends in the movement of the northern spit continue, it is likely that any northern entrance
will tend to migrate southwards. Thus, an entrance situated north will take a longer
time to return to present day conditions. The location for 2 1 still provides about a
150m buffer from existing improvements on the north sh %ommodate any northwards
migration which may occur. %

Option 2 proposes to position the entrance ch%fu,rther south, at a location where the
northern spit is narrower and lower. Agai% ignment and location of the entrance
channel is such that flow entering or leawiag the/entrance channel will smoothly follow into
the north channel. Option 2 is further than Option 1. It is therefore likely that if present
day trends continue, the northern gntra roposed in Option 2 would migrate southwards to
present day conditions in a % eriod of time than for that proposed in Option 1.
However, Option 1 has a eNgfantity of material to be relocated and hence will probably
be more expensive. Q‘

Both options prostruct the existing entrance completely. Without this obstruction,
the existing epgranc®C€ould quickly redevelop as the dominant flow path making the works
ineffective@ition, two entrance channels would be likely to be more efficient than the
existince and change the tidal regime of the estuary. While the existing entrance
would be“locked, the channel between Channel/Goat Island and the existing spit would be
retained to maintain flow and flushing between the south channel and the new entrance.

As discussed in Section 3.3, the cross-sectional area of the entrance channel has varied in the
past. The entrance configurations of Options 1 and 2 have been assessed with a large cross-
sectional area similar to that which existed in the 1980’s, when the entrance was located to
the north and it was not constrained. To determine the sensitivity of the lower estuary
hydraulic processes to a variation in cross-sectional area, two additional options were
assessed using the existing channel cross-sectional area.

Options 3 and 4 have the location of the entrance channel identical to that of options 1 and 2,
but with the entrance cross-sectional area reduced to the current value.
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2644

2.6.4.5

2.6.4.6

2.64.7

2.6.4.8

Dissolved Oxygen

Table D.3 in Appendix D present the results of dissolved oxygen (DO) data analyses.
Investigation of these values indicates that Maroochy River is oxygen rich along its length.
All sites show oxygen levels in excess of the lower DO limit recommended by ANZECC
(1992) of 80% saturation.

pH

pH follows a similar trend to salinity, with Table D.3 showing a general decrease from
typical pH levels of 8.3 at the mouth to 7.24 at AMTD 15 km, rising slightly to 7.4 at the
upstream end. All values remain within the optimal range suggested by ANZECC (1992)
which is between 6.5 and 9.

Turbidity

Table D.3 in Appendix D presents the results of turbidi%%alysis. The values indicate
that turbidity of the river is quite low (3.3 NTU) at the mowfth, increasing to 15 NTU at the
middle reaches of the river. At these middle re es,ﬁrbidities vary significantly between
10-17NTU finally dropping to 10 NTU at stream freshwater site. This turbidity
variation occurs as a result of the signiﬁ:%%action between saline tidal and freshwater

influences in the middle reaches, ke lids in suspension. This is typical of most
northern Australian estuarine systems@
Suspended Solids @V

Suspended solids concentr%’ ns in the river show a similar trend as furbidity, being

reasonably low at t and increasing within the middle reaches of the river and finally
decreasing at the m freshwater site.

Nitro gen&\

Nitrogen aists in three forms: Ammonia, Organic Nitrogen and Oxidised Nitrogen. These
forms are interdependent. Analyses of the nitrogen levels are presented in Table D.4 of
Appendix D.

¢ Ammonia

Ammonia occurs in coastal waters at low concentrations, with indicative values being less
than 0.005 mg/L (no criteria has been set for marine waters). Within estuarine waters, higher
levels, of the order of 0.05mg/L, are typically observed. The most common cause of high
ammonia concentrations is industrial and sewage effluent. Table D.4 in Appendix D, which
presents ammonia levels in Maroochy River, indicates that ammonia concentrations are
reasonably elevated throughout most of the river, with peaks occurring near the confluences
at Eudlo Creek and Coolum Creek. These peaks are thought to occur as a result of the
sewage outfall in Eudlo Creek and stormwater influences in Coolum Creek.
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2.6.4.9

e Organic Nitrogen

The measurements indicate that with movement upstream in the Maroochy River, organic
nitrogen levels increase. This is probably a direct result of the increased stormwater
influences with movement upstream and the sewage discharge in Eudlo Creek.

e Oxidised Nitrogen

Oxidised, or nitrite and nitrate, nitrogen seldom naturally appears in concentrations greater
than 0.5mg/L. Concentrations in undisturbed surface and groundwater are normally below
0.1-0.2mg/L. Table D.4 indicates that this is true for the downstream reaches of Maroochy.
However, values from AMTD 12.9 km to 25.3km are elevated and variable presumably as a
result of increased stormwater influences which contains dissolved fertilisers utilised in
farming practices.

e Total Nitrogen Q

Total Nitrogen values are obtained by summing the c@om of ammonia, organic
nitrogen and oxidised nitrogen. No indicative allowable e or estuarine values for Total
Nitrogen are provided by ANZECC (1992) howgver ‘){lues of between 0.1 and 0.75 mg/L
are given for rivers and streams, with a v, 0f/0.5 mg/L being widely accepted for
estuarine conditions. The results show that to%rogen is elevated throughout the river with
values at AMTD 4.8 km and upstreanyg than accepted criteria. These values indicate
that Maroochy River from Eudlo C stream has no capacity to assimilate additional

nitrogen loads which may res W increased stormwater (diffuse) and sewage (point)

pollution.

Phosphorus 2

Phosphorus data rovided in two forms, dissolved (orthophosphate) and total, both of
d

which are dﬁﬁ below.

e Orth spiterus (Dissolved) Phosphorus

Dissolved phosphorus occurs in low concentrations in natural marine waters. ANZECC
(1992) provides indicative acceptable values of between 0.005 and 0.015 mg/L. Table D .4,
which shows the trend for dissolved phosphorus in the Maroochy River, indicates that most
sites remain within this range.

e Total Phosphorus

Total phosphorus is determined by summing dissolved and organic/particulate phosphorus,
and has indicative acceptable values of between 0.01 and 0.1 mg/L for freshwater rivers
(ANZECC, 1992). No values are available for marine environments, however 0.05 mg/L is
widely accepted as being acceptable. Looking at Table D.4 it can be seen that the Maroochy
River mean total phosphorus levels vary between 0.04 mg/L to 0.07 mg/L, with large
variations observed globally. This range is a significant increase on dissolved phosphorus
levels, which indicates that significant concentrations of organic or particulate phosphorus are
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4

4.1

4.2

4.2.1

NUMERICAL MODEL ASSESSMENTS OF ENTRANCE
RELOCATION

General

To provide a better understanding of the phy'sical processes and a tool to assess the impacts
of relocation options, a numerical model of the Maroochy River was developed, based upon
the modelling package MIKE11. A short description of MIKE11 is provided in Appendix F.

The model was calibrated with measured tidal data and was then used to predict potential
impacts associated with proposed entrance changes. Potential hydraulic impacts include
changes to water levels, flow patterns, velocities and tidal volumes which in turn impact on
water quality and environmental issues. These were assessed initiglly' using the hydrodynamic
module of the model (HD). Potential impacts associated wi uality and tidal flushing
were assessed using the advection-dispersion module (A

Using information from earlier studies combingd with the numerical model, additional
simulations were performed to predict potentia@ts for a flood event. As for the tidal
simulations, potential hydraulic impacts inv included changes to water levels, flow

patterns and peak velocities

Tidal Hydraulics &

Model Setup

A model of the enti roochy River system was developed, as shown in Figure 4.1.
Details of the m n the lower estuary are displayed in Figure 4.2. The geometry of
ed from a number of sources:

the model
e data &4 from a field survey of the lower estuary and river entrance, commissioned
by y Shire Council in January, 1997;

e data obtained from a field survey of the Maroochy River, extending from the lower
estuary upstream to Yandina Creek, commissioned by Maroochy Shire Council in 1988,

o cross-sectional data of Petrie and Eudlo Creeks, and upper reaches of the Maroochy
River, obtained from the Maroochy Shire Council RUBICON flood model; and

e width/elevation data of the North Maroochy and South Maroochy Rivers, obtained from
the WBM Oceanics Australia ESTRY flood model.

A field data collection exercise was undertaken in February, 1997 to obtain information
regarding the present hydrodynamic behaviour within the lower estuary, including water
level measurements and stream gauging exercises. Results from the field survey are
described in Section 2.4.3.

The model geometry and associated inputs were reduced to Australian Height Datum (AHD).
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NUMERICAL MODEL ASSESSMENTS OF ENTRANCE RELOCATION 56

4.2.2 Model Calibration
Model calibration was performed using the data collected during the 1997 field data
collection exercise, as detailed in Section 2.4. The calibration was performed by comparing
model results to measured data at the following locations:
e Water level recorder, Cotton Tree
e Water level recorder, Picnic Point
e Water level recorder, North Channel
e Water level recorder, South Channel
e Water level recorder, Upstream
e Stream Gauge/Flow measurements, North Channel Q
e Stream Gauge/Flow measurements, South Channel g?
The locations of the measurements are displayed in Figgre .
Water levels recordings at the Mooloolaba st desrecorder (DoT, 1997) were used as the
ocean boundary condition. No upstream flo itions were specified.
The final calibration of the model i@ yed in Figure 4.3. As shown in Figure 4.3, the
model results accurately predict water el variations within the lower estuary. Comparisons
to flow measurements indi@( the model is accurately representing the storage
characteristics of the sy the distribution of flow between the north and south
channels.

4.2.3 Design Simu@
Assessmenfs %ﬁ entrance configuration options were made by simulating a mean spring
tide aQ:p—nean neap tide and comparing the results to those for the existing case.
Informatidn on tidal planes were obtained from Mooloolaba Port (DoT, 1997), as displayed
in Table 2.1. Mean spring tide was considered to vary sinusoidally between Mean High
Water Springs (MHWS) and Mean Low Water Springs (MLWS). Similarly, mean neap tide
was considered to be between Mean High Water Neaps (MHWN) and Mean Low Water
Neaps (MLWN).

4.2.4 Assessment of Proposed Channel Configurations
Following calibration, possible entrance configurations were assessed using the model. This
involved modifying the existing model to incorporate the channel configuration options. By
comparing the simulation results of the existing conditions to those with the channel
configuration options, an assessment of the impacts could be made.
The results of the assessments are presented below while the implications of the various
channel configurations is discussed in Section 5.
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4.2,5 Model Results

Assessment of options 1 to 4, outlined in Section 3.4, were performed with the aid of the
numerical model. Simulations of a mean spring and mean neap tide were performed for the
existing conditions and for each of the options. The results of the simulations were compared
to the existing conditions to identify and quantify any potential impacts upon the hydraulics of
the river system.

A number of locations within the lower estuary were selected for comparison of the results of
the various simulations. The locations, as displayed in Figure 4.4, include:
e the entrance channel;

e upstream of the lower estuary, adjacent to Chambers Island;

e the north channel, north of Channel Island; and %2

e the south channel, south of Goat Island. @
Parameters used to describe the hydraulic nature o: the é8tuary included:

e the tidal prism (the volume of water passu% vefl point over a tidal cycle);

e the maximum velocity recorded over att cle; and

¢ the maximum and minimum watefgfeLPecorded over a tidal cycle.

These parameters provide an #di¢af¥én of the changes likely to occur as a result of a new
entrance configuration. Tl@g rism and peak water levels provide an indication of any
change in the propagation ®f the tidal wave in and out of the river system, while the
velocities provide wtion of potential areas of changing velocity which may result in
accretion/erosion.Q

N

A summar{ oNthe' results obtained from the simulations is displayed below in Table 4.1 and

Table ater levels and velocities, respectively. Discussion of the results is provided in
Section 3.
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Table 4.1 Numerical Modelling Results, Tidal Hydraulics, Water Levels

Tidal Location Entrance Tidal Prism High Water Level Low Water Level
Condition Configuration
(m°,109) Change' (mAHD) | Impact! (mAHD) Impact
(%) (m) (m)
Existing 5.20 0.55 -0.30
Mean Entrance Option 1 5.80 12 0.52 -0.03 -0.40 -0.10
Spring Channel Option 2 5.79 11 0.52 -0.03 -0.40 -0.10
Option 3 5.56 7 0.51 -0.04 -0.37 -0.07
Option 4 5.53 6 0.51 -0.04 -0.37 -0.07
Existing 3.65 0.44 -0.20
Upstream Option 1 3.98 9 0.46 0.02 -0.29 -0.09
Option 2 3.97 9 0.46 0. -0.29 -0.09
Option 3 3.81 4 0.44 0° -0.28 -0.08
Option 4 3.82 4 0.44 -0.28 -0.08
Existing 1.78 0.46 -0.21
North Option 1 3.38 90 0.50 .04 -0.37 -0.16
Channel Option 2 3.36 89 0.50, 0.04 -0.37 -0.16
Option 3 3.25 82 0.48 0.02 -0.34 -0.13
Option 4 3.14 76 %}: 0.01 -0.33 -0.12
Existing 2.79 749 -0.24
South Option 1 1.64 .D 0.47 -0.02 -0.34 -0.10
Channel Option 2 1.66 -4t ?N 0.47 -0.02 -0.34 -0.10
Option 3 1.57 @ 0.46 -0.03 -0.32 -0.08
Option 4 1.58 0.45 -0.04 -0.32 -0.08
Existing 3.3 \v' 0.30 0.25
Mean Entrance Option 1 3%' 10 0.30 0.00 -0.29 -0.04
Neap Channel Option 2 6 10 0.30 0.00 -0.30 -0.05
Option 3 Qm' 9 0.29 -0.01 -0.28 -0.03
Option 4, .65 9 0.29 -0.01 -0.28 -0.03
Existj \/ 2.28 0.27 -0.22
Upstream Op 2.49 9 0.28 0.01 -0.27 -0.05
tio 2.49 9 0.28 0.01 -0.27 -0.05
Option 3 2.40 5 0.27 0.00 -0.26 -0.04
tion 4 2.40 5 0.27 0.00 -0.26 -0.04
Existing 1.08 0.27 -0.22
North Option 1 2.23 106 0.29 0.02 -0.28 -0.06
Channel Option 2 2.21 104 0.29 0.02 -0.28 -0.06
Option 3 2.31 113 0.28 0.01 -0.27 -0.05
Option 4 2.11 95 0.28 0.01 -0.27 -0.05
Existing 1.82 0.28 -0.23
South Option 1 1.02 44 0.28 0.00 -0.28 -0.05
Channel Option 2 1.03 43 0.28 0.00 -0.28 -0.05
Option 3 0.98 -46 0.27 -0.01 -0.26 -0.03
Option 4 0.99 46 0.27 -0.01 -0.26 -0.03

! Change defined as value for Option compared to Existing Case. Positive value denotes an increase.
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Table 4.2 Numerical Modelling Results, Tidal Hydraulics, Velocities

Tidal Location Entrance Tidal Prism Maximum Velocity
Condition Configuration
(m°,10%) Change! Ebb Tide Flood Change'
(%) (m/s) Tide (%)
(m/s)
Existing 5.20 1.54 -1.09
Mean Entrance Option 1 5.80 12 0.96 -0.96 -25
Spring Channel Option 2 5.79 11 0.98 -0.96 -24
Option 3 5.56 7 1.24 -1.20 -5
Option 4 5.53 6 1.25 -1.19 -5
Existing 3.65 0.24 -0.26
Upstream Option 1 3.98 9 0.28 -0.27 12
Option 2 3.97 9 0.28 -0.27 12
Option 3 3.81 4 0.27 -0.26 6
Option 4 3.82 4 0.27 ‘Q -0.26 6
Existing 1.78 044 N -0.24
North Option 1 3.38 90 ; -0.43 89
Channel Option 2 3.36 89 6 -0.43 87
Option 3 3.25 82 -0.42 79
Option 4 3.14 7 ¢ 0.62 -0.41 78
Existing 2.79 1.00 -0.44
South Option 1 1.64 - 0.65 -0.27 -37
Channel Option 2 1.66 % 0.66 -0.38 -24
Option 3 1.57 0.61 -0.25 -40
Option 4 1 -43 0.62 -0.36 -28
Existing > 1.10 -0.71
Mean Entrance Option 1 3.6 10 0.66 -0.62 -26
Neap Channel Option 2 N 10 0.67 -0.62 -26
Option .66 9 0.86 -0.79 -5
Opti 3.65 9 0.86 -0.79 -6
Existin 2.28 0.17 -0.15
Upstream tion 1 2.49 9 0.20 -0.16 11
ion 2 2.49 9 0.20 -0.16 11
tion 3 2.40 5 0.19 -0.16 6
ption 4 2.40 5 0.19 -0.15 6
Existing 1.08 0.24 -0.14
rth Option 1 2.23 106 0.47 -0.29 102
%el Option 2 2.21 104 0.47 -0.29 100
Option 3 2.31 113 0.45 -0.28 94
Option 4 2.11 95 0.44 -0.28 92
Existing 1.82 0.74 -0.30
South Option 1 1.02 -44 0.45 -0.16 43
Channel Option 2 1.03 -43 0.46 -0.23 -30
Option 3 0.98 -46 0.43 -0.15 45
Option 4 0.99 -46 0.44 -0.22 -33

! Change defined as value for Option compared to Existing Case. Positive value denotes an increase.
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4.3

4.3.1

4.3.2

4.3.3

Flood Hydraulics
Overview

To predict any possible changes to the lower estuary during a flood, model simulations of a
flood event were performed. The aim of the simulations was to determine any potential
impacts associated with the entrance configuration options.

Model Setup

WBM Oceanics Australia has a comprehensive flood model of the Maroochy River system.
This model, developed and upgraded over several years, provides a detailed representation of
the flood dynamics in the system. Following initial calibration of the model, verification and
recalibration has been performed several times in the past, mo cently in 1996 (WBM
Oceanics Australia, 1996).

As the MIKE11 model used for the tidal hydraulics and@ uality simulations does not
include floodplains in the geometry, it was not considered appropriate to use the entire model
for flood simulations. Therefore the model yAs truncated upstream of the Sunshine
Motorway Bridge. Information extracted fropat lier WBM flood model was used to
provide the input flow boundary condition a%\ocation and at several other inflow points
in the lower estuary. nv

In previous flood assessments 's&s been made to account for the effect of scour
upon the channel entrance d ood event. This has been done by using an entrance
channel cross-section wide%b deeper than that which normally exists. It is difficult to
determine the amount of scolr that may potentially occur in the entrance channel. More
importantly, the r \w

study may be djfferdgifo the rate of scour that may occur in the existing channel. Therefore,
for the purpdges W this study, the model simulations made no account of any widening or
deepenj.q&h entrance channel that may occur during a major flood event. While the

absolute Values may not be appropriate, this provides a direct relative impact assessment.

r that may occur in the relocated channels being assessed in this

Design Simulations

Assessment of the entrance configuration options were made by simulating a 100 year ARI
(Annual Recurrence Interval) design flood event. Rainfall for the design flood was based
upon information supplied in AR&R (IEAust, 1987) and temporal patterns provided in
AR&R (IEAust, 1977). The 1977 temporal patterns were used as there is general concern
within the industry that those provided in the 1987 edition tend to underestimate flows and
resulting flood levels in this region. This is consistent with the Maroochy Shire Council’s
policy on determining design storms.

Previous work (WBM Oceanics Australia, 1996) found that a 36 hour duration storm event
produced the highest flood flows in the Maroochy River.
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NUMERICAL MODEL ASSESSMENTS OF ENTRANCE RELOCATION 64

Design ocean boundary conditions were synthesised by combining a mean spring tide with a
storm surge of the type described by the Beach Protection Authority (BPA, 1985). The BPA
recommends ocean levels for given annual exceedence probabilities plus additional allowance
for wave setup. The peak of the storm was timed to coincide with the peak rainfall temporal
pattern.

4.3.4 Assessment of Proposed Channel Configurations

As for the tidal hydraulics, model simulations were performed for the existing conditions and
for each of the channel configurations. By comparing the simulation results of the existing
conditions to those with the new channel configurations, potential impacts could be assessed.

4.3.5 Model Results

As for the tidal hydraulics, assessment of options 1 to 4 were rmed with the aid of the
flood model. The results from the simulations were com the existing conditions to
identify and quantify any potential impacts upon peak lgvels and peak velocities in the
lower estuary.
stuary ,
As for the tidal hydraulics, a number of loca m the lower estuary were selected for
comparison of the results of the various §i ns The locations are displayed in Figure
4.4. A summary of the results obtaine fr e sunulatlons is displayed below in Table 4.3.
Discussion of the results summansed e 4.3 is provided in Section 5.
Table 4.3 Nquﬂ'ﬂ\nodellmg Results, Flood Hydraulics
Design Location nce Peak Water Level Maximum Velocity
Event N ration
A
(mAHD) Impact (m/s) Impact
(m) (m/s)
Existing 2.74 3.7
100 Year Entrance Option 1 1.94 -0.80 5.3 1.6
ARI Flood Channel Option 2 1.95 -0.79 5.4 1.7
Option 3 2.00 -0.74 6.3 2.6
Option 4 1.93 -0.81 6.4 2.7
Existing 3.48 1.0
Upstream Option 1 2.83 -0.65 12 0.2
Option 2 2.82 -0.66 1.2 0.2
Option 3 3.00 -0.48 1.1 0.1
Option 4 2.99 -0.49 1.1 0.1
Existing 3.46 1.6
North Option 1 2.61 -0.85 22 0.6
Channel Option 2 2.61 -0.85 2.2 0.6
Option 3 2.86 -0.60 2.1 0.5
Option 4 2.85 -0.61 2.1 0.5
Existing 3.21 1.2
South Option 1 2.41 -0.80 1.5 0.3
Channel Option 2 2.40 -0.81 15 0.3
Option 3 2.65 -0.56 1.3 0.1
Option 4 2.64 -0.57 1.3 0.1
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4.4

4.4.1

4.4.2

Tidal Flushing and Water Quality
General

Following the development of the MIKE11 HD model, which predicts the hydraulic
behaviour of the river, an AD (Advection/Dispersion) model of the river was developed to
predict the water quality of the lower estuary.

AD simulations were performed to assess the flushing times at certain locations in the river
system. To assess the flushing times, a simulation was performed using a series of mean
spring tides. A second simulation was performed using a series of mean neap tides. For each
simulation, an initial uniform concentration of material was specified. The simulations were
performed until concentrations in the lower estuary had red to 37.5% of the initial

concentration; the E-folding time. %
There was no data available to calibrate the advection—d@ model. Parameters adopted

in the AD model were based upon values recommended
relevant in other AD model studies conducted b Oceanics Australia.

Model Results %

As for the tidal hydraulics, assessm% ptions 1 to 4 were performed with the aid of the
AD model. Using the HD modglagesult¥ for a mean spring and mean neap tide, simulations
were performed to determine ing times for the existing conditions and for each of the
options. The results from ations were compared to the existing conditions to identify
and quantify any potential in¥pacts upon the water quality of the river system.

reference texts and found to be

As for the tidal lics, a number of locations within the lower estuary were selected for
comparison e results of the various simulations. The locations are displayed in Figure
4.4.As &Q’ of the results obtained from the simulations is displayed below in Table 4.4.
Discus@; the results summarised in Table 4.4 is provided in Section 5.

00017058:10374,R1,0 = wnm
‘: OCEANICS AUSTRALIA

13-345

DL Documents 314 of 375



NUMERICAL MODEL ASSESSMENTS OF ENTRANCE RELOCATION 66

Table 4.4 Numerical Modelling Results, Water Quality

Tidal Location Entrance Tidal Prism Flushing (E-folding)
Condition Configuration Time
(m*10% | Change' (hrs) Change!
(%) (%)
Existing 5.20 32
Mean Entrance Option 1 5.80 12 8 -75
Spring Channel Option 2 5.79 11 8 -75
Option 3 5.56 7 8 -75
Option 4 5.53 6 8 -75
Existing 3.65 79
Upstream Option 1 3.98 9 78 -1
Option 2 3.97 9 80 1
i Option 3 3.81 4 78 -1
2 Option 4 3.82 4 3
Existing 1.78
North Option 1 3.38 90 -14
Channel Option 2 3.36 89 4:/ 1 -11
Option 3 3.25 82 48 -16
Option 4 3.14 76 50 -12
Existing 2.79 L4 52
South Option 1 1.64 4 61 17
Channel Option 2 1.66 7 0 62 19
Option 3 1.57 9 44 61 17
Option 4 3 43 62 19
Existing 97
Mean Entrance Option 1 10 60 -38
Neap Channel 10 62 -36
9 90 -7
9 92 -5
162
Upstream P 9 137 -15
) ption 2 9 140 -14
ption 3 5 161 -1
Option 4 2.40 5 164 1
\ Existing 1.08 137
ort Option 1 223 106 88 -36
Channel Option 2 2.21 104 93 -32
Option 3 2.31 113 113 -18
i b Option 4 2.11 95 117 -15
vd Existing 1.82 119
South Option 1 1.02 -4 103 -13
Channel Option 2 1.03 43 107 -10
Option 3 0.98 -46 127 7
Option 4 0.99 46 130 9
! Change defined as value for Option compared to Existing Case. Positive value denotes an increase.
;
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5

5.1

5.2

5.3

IMPACTS OF CHANNEL RELOCATION

General

A quantitative assessment of the hydraulic and water quality aspects of the options was
performed using the Mike 11 numerical model developed for the Maroochy River system.
The results from the model, as summarised in Section 4, are included in the overall
assessment of the options. Other components of the study, including environmental and
economic considerations, have also been considered in the selection of the optimum entrance
channel as discussed below.

Coastal Processes

As discussed in Sections 2.2 and 2.3, the entrance channgl 1Qject to continual change
under the influence of the prevailing processes and gene igrates in a southern direction
until a major events causes a breakthrough. Accordir% can be expected that a new
northern entrance channel will slowly migrate to the south.

Option 1 is the northern most location and(will erefore provide the longest time frame

before the entrance returns to its present ition. A buffer some 150m wide has been

left between the proposed entrance % and the existing carpark on the north shore to
ar

accommodate any short term northw igrations.

Some localised erosion o eshore to the north and south of the entrance can be

expected as the new entrahfe €volves to a natural configuration with the adjoining areas.

The area seaward ovcarpark and esplanade road to the north has naturally accreted

during the growte orthern spit. It could be expected that the northern shoreline may
vt similar to when the entrance was previously at a northern location.

recede to a@u
Option@i es a greater buffer distance to the northern development and would be likely

to result Wy less change to the northern foreshore. However, it will not provide as much time
as Option 1 for the entrance to reach its present location once again.

In summary, some changes can be expected to the shoreline alignment, particularly to the
north. However, provided that no sand is removed from the active system, these changes
should be within the limits of natural fluctuations where it has occurred in the past.

Tidal Hydraulics

As discussed in Section 4, hydrodynamic (HD) simulations were performed for mean spring
and neap tides. Using the results the tidal volumes of the river system for the existing
entrance and the four alternative entrance configurations were calculated. The results of the
simulations, including the tidal prism calculations, maximum and minimum water levels and
maximum velocities, are displayed in Table 4.1 and Table 4.2.
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e upstream tidal prism

The results suggest that a northern entrance channel will increase tidal flow in the river. For
the deeper entrance configuration (options 1 and 2) there is a 10% increase in tidal prism
immediately upstream of the lower estuary. For the shallower entrance configurations
(options 3 and 4) there is a 4% increase. Even though these options have the same cross-
sectional area as the existing entrance, the location provides a more direct route to the ocean
and improves the overall efficiency.

e upstream tidal range

This increase in tidal prism is associated with an increase the tidal range in the river. The
results indicate that during a mean spring tide an increase in tidal range corresponds to a
lowering of low water levels by approximately 0.10 m for the deeper entrance configuration,
and 0.08 m for the shallower entrance configuration. Q

Similarly, high water levels are raised, although not to % e extent as for the low water
levels. For a mean spring tide, high water levels are rais 0.02 m immediately upstream
of the lower estuary for the deeper entrance ¢ nnel’ For the shallower entrance channel
there is no increase in high water levels. Fu pstream from this location it is likely that
the tidal influence will be less. As such, the Righ Yide water level should not increase by more
than 0.02 m (for a mean spring tide, d@p%rance channel) further up the river system.

o upstream tidal velocities

The increase in tidal flow
tide, peak tidal velocities

shallower entrance cl%el.

@ases velocities in the lower estuary. For a mean spring
by 12 % for the deeper entrance channel, and 6 % for the

imilar percentage increases occur during a mean neap tide.

e entrance cha

At presen 'Belocities in the entrance channel are high (1.54 m/s and 1.09 m/s for the
ebb an@ stages of a mean spring tide). For each option assessed, tidal velocities in the
entrance ®hannel were less. As expected, a deeper entrance channel will reduce velocities.

Note that at present there is evidence to suggest that exposed coffee rock on the bed of the
entrance channel, plus the bank protection measures at Cotton Tree, is restricting the cross-
sectional area of the entrance channel. This would account for high velocities that presently
occur. A northern entrance channel would not be constrained to the same extent as presently
exists, and as such would vary until a dynamic equilibrium is reached between the tidal prism
and entrance cross-section.

e north channel/south channel distribution

A northern entrance channel alters the distribution of flow between the north and south
channels. The tidal prism and velocities of the north channel increase by approximately 80 -
90 % for a mean spring tide and approximately 100 - 110 % for a mean neap tide.
Conversely, the tidal prism and velocities of the south channel decreases by approximately 40
% for a mean spring tide and approximately 40 - 50 % for a mean neap tide. These results
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5.4

indicate that a northern channel entrance will increase tidal flow in the north channel, which
now presents the least resistant path for tidal flow between the main river channel and the
ocean. This increase in flow in the north channel corresponds to a decrease in tidal flow in
the south channel.

Associated with the change in flows and velocities will be changes to the sediment transport
patterns. Detailed assessment of the impacts to sediment transport processes was beyond the
scope of the present study. However, it is likely that the changes will result in scour of the
northern channel as it becomes more dominant. This has occurred in the past and it is not
likely to induce any significant new bank erosion problems.

While the velocities in the south channel reduce, they are still likely to be large enough to
generate sediment transport. Nevertheless, it is possible that some shoaling of the southern
channel may occur as has been observed in previous times thne northern channel was

dominant. %

Flood Hydraulics

Y4
erformed for a 100 year ARI design

acts to peak water levels and velocities
tions, are presented in Table 4.3.

As discussed in Section 4, model simulations
flood event. The results of the simulations,
associated with the four entrance configur@si

Note that the flood simulations per assume that no scouring occurs in the entrance
channel. This will tend to co Mood flows in the channel, increasing velocities and
raising water levels in the | %ﬂary. As such, the absolute values of peak water level as
displayed in Table 4.3 aQ:msidered to be conservative. However, the relative trends
between the existing\@itiom and the four entrance options are still considered to be

relevant. Q

Relocationﬁ hannel entrance appears to reduce peak water levels in the river during a
flood ey€m¥. This is most likely due to the reduction in flow resistance between the main
channegcmie ocean that a northern entrance channel provides. The model results indicate
that for the deeper entrance configuration (options 1 and 2), peak water levels in the lower
estuary are reduced by approximately 0.65 to 0.85 m. For a shallower entrance configuration
(options 3 and 4), peak water levels are reduced by approximately 0.50 to 0.80 m.

For all the alternative entrance configuration options there is an overall increase in peak flood
velocity throughout the lower estuary. Results suggest that peak velocities in the river
upstream of the lower estuary increase by 0.2 (options 1 and 2) and 0.1 m/s (options 3 and
4). The relocation of the entrance concentrates flood flow through the north channel, with
peak velocities in the north channel increasing by 0.6 (options 1 and 2) and 0.5 m/s (options
3 and 4) over the existing case. In the south channel, peak flood velocities increase by 0.3
m/s (options 1 and 2) and 0.1 m/s (options 3 and 4).

Note that a deeper entrance configuration results in a greater increase in velocities in the
lower estuary than for a shallower entrance configuration. This is due to a higher hydraulic
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5.5

5.5.1

efficiency through the deeper entrance, which increases the rate of flow out of the river
system.

For the deeper entrance configuration (options 1 and 2) peak velocities through the entrance
channel are approximately 1.6 m/s greater than for the existing case. For a shallower
entrance configuration (options 3 and 4) peak velocities are approximately 2.6 m/s greater.
Note that high velocities through the entrance channel will induce scour, which will tend to
increase the cross-sectional area of the channel and consequently reduce velocities. This
effect has not been included in the assessment.

In summary, relocation of the entrance channel is likely to lower peak levels in the river
system during a flood event provided that the cross sectional area is at least that of the
existing entrance. Note that during a flood event it is likely that high velocities will tend to
scour the entrance channel, resulting in a larger cross-sectional a@

Tidal Flushing and Water Quality @\2\

Tidal Flushing /

As discussed in Section 4, hydrodynamic ( % simulations were performed for mean
spring and mean neap tides. Using these e tidal volumes of the river system for the

existing entrance and the four altern; trance configurations were calculated. Using the
HD model results, advection/dis e%AD) model simulations were also performed to
determine the flushing charact; the river for the existing entrance configuration and
for each of the four alte %‘l ance configurations. The results of the simulations,
including the tidal prlsms%ﬁshmg times associated with the four entrance configuration
options, are presente Table 4.4.

In general, relQcati f the entrance channel appears to increase the tidal prism of the river.
Upstream g ower estuary, the tidal prism increases by 4 to 9 % over the existing
entran ration. This general improvement in the tidal prism is evident in all areas of
the lowe stuary except for the south channel. As the entrance relocation options are to the
north of the existing entrance, the south channel is now situated further away from the
entrance. This results in a reduction in tidal flow propagating through the south channel. The

reduction in tidal prism in the south channel is of the order of 40 to 45 % over the existing.

Changes to the tidal prism are reflected in the tidal flushing for each of the entrance
configurations. In general, flushing in the lower estuary is improved by the relocation of the
entrance, except for the south channel, particularly during a spring tide. During a mean
spring tide the flushing time in the south channel increases by approximately 20%. For a
neap tide, during which tidal flushing is considered to be more critical in terms of the water
quality of the estuary, there is a decrease in flushing times for the deeper entrance
configuration (options 1 and 2), and a small increase in flushing times for the shallower
entrance configuration (options 3 and 4). Note that at present the flushing characteristics of
the south channel are very good, due to the high velocities and corresponding tidal flows
which pass through the south channel to/from the existing entrance. Regardless of the above,
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5.5.2

even for the worsened spring tide case, absolute flushing times are still less than 3 days in the
south channel, which will ensure no adverse water quality impacts.

An area of concern regarding water quality in the lower estuary is at the confluence of
Cornmeal Creek, which provides runoff from a significantly urban catchment including the
Maroochydore CBD. At present, tidal flow through the south channel is such that the
receiving waters of the estuary at Cotton Tree are well flushed.

Historical records of the lower estuary and discussions with Council staff and long term
residents have suggested that at times in the past the Cornmeal Creek and associated water
bodies have not been directly connected to the ocean via the South Channel. This resulted in
poor tidal flushing in the area, which resulted in poor water quality.

However, since all options being considered maintain a southe annel connection to the
sea and provide an ancillary channel around the southern € f Goat Island, then it is
unlikely that water quality will deteriorate due to lack of fashing."Model results, particularly
for a mean neap tide, confirm to this. Nevertheless, sho oaling of the southern channel
occur as discussed in Section 5.3, the flushing couldereduce. This should be subject to
ongoing monitoring.

estuary. The deeper entrance configu, options 1 and 2) appear to improve flushing in
the south channel during a neap t'd(/ i¢h is considered to be the more critical in terms of

impacts to river water quality. @
d

Water Quality Duri ging

In summary, relocation of the entrance v;%o generally improve flushing in the lower
iong€ (

Concerns have be V through public consultations and submissions (Section 6), that the
entrance relocatio rks have the potential to generate plumes of turbid water with the
associated i &gto both inshore and near-shore aquatic fauna.

While lumes are likely to be generated, they are unlikely to be extensive in intensity
and extent'due to:

e the nature of the sediments

The sediments at the proposed entrance location (both options 1 and 2) are reworked
marine sands. The coastal processes resulting in their deposition (ie. littoral drift) are
unlikely to provide material with a high silt content. It is possible that isolated areas may
contain higher silt content as a result of deposition during flood events but these are
likely to be minor in proportion to the volume of material relocated.

o the localised area of operation

As outlined (Section 7) the proposed dredging procedure is to progressively cut a channel
from west to east, with the final break through on an ebbing tide. This procedure will
limit the exchange of dredge area waters and the wider Maroochy River. Placement will
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5.6

5.6.1

occur primarily in the existing entrance area with the potential for plumes to travel
offshore during the ebb tide and upstream during the flood tide. Given the nature of the
sediments, it is expected that these plumes will reduce towards natural background levels
within about 0.5 to 1.0km. Accordingly, it is unlikely that they will reach Mudjimba
Island which is 3.5km away.

The possibility of remobilisation of contaminants contained in sediments by the proposed
entrance works has also been identified as an issue (Section 6).

The presence of contaminants in the sediments is unlikely due to the nature of the sediment.
Chemical contaminants in marine sediments are generally associated with fine (silt) material.
Sediments in the proposed works are recently reworked and deposited marine sands which
are unlikely to contain high proportions of silt (see above).

Fisheries Values \zg

Recreational Fishery
All options under consideration are very simil terms of their potential impact to the
recreational fishery. Therefore the section be s equally to Options 1 to 4.

The Maroochy River is important recr: tmvshing location (see Section 2.7). Usage of the
hiting/flathead (summer), bream (winter) and
ragCe relocation works is therefore important to avoid

area peaks in response to migrati
school holidays. The timing o

conflicts with these periods. ion with the recreational anglers body, Sunfish (Section

6.4) has indicated that g spring and autumn would be the preferred timing for the
proposed works. \/
Areas adjacent to roposed entrance relocation works are popular recreational fishing

areas, part&la\ for shore-based anglers. As described in Section 7.4, barriers to limit
public ss ¥ the proposed works area will be erected in the interest of public safety.
Theref%me areas will become unavailable during the works phase. Given the extent of
other adjacent areas available, this impact is considered minor.

Access to the northern spit area, once entrance relocation works are complete, will be
returned to the present situation. However, relocation of the river entrance will allow access
to the majority of the river entrance areas from the Cotton Trees area. This improved access
would be of benefit in terms of recreational usage of the area.

The Maroochy River bar is generally unsuitable for ocean access due to its shallow and
exposed nature. Very few boats cross this bar, preferring to use the nearby Mooloolah River.
Therefore, the proposed entrance works are unlikely to impact upon recreational vessels in
either the works or completion phase.
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5.6.2 Commercial Fishery

5.6.3

5.7

Fisheries regulations prohibit commercial fishing operations downstream of the Cod Hole.
Therefore, no direct impacts to commercial fishing operation are likely. Additionally, as the
Maroochy River does not support a seagoing fishing fleet, impediment to vessel traffic by
entrance relocation works is unlikely.

Some species of migrating fish, particularly sea mullet, enter the river and “lay-up” in areas
immediately inside the mouth for a short time to rest before spawning in adjacent coastal
waters and/or continuing migration. Commercial fishers which haul net fish on the open
beach near the river mouth have expressed concern (Section 6.4) that entrance relocation
works have the potential to disrupt normal migration/spawning patterns. Construction activity
(eg. noise) may prevent fish from nearing/entering the river entrance or disperse schools both
of which could result in reduced catches. The timing of the EQNCC relocation works is
therefore critical to avoid disturbing spawning and/or migrati h stocks. As the major
fisheries are predominantly winter (sea mullet and bream er (whiting and flathead)

commercial fishers have advised that the September/Octobeng#ould avoid this possibility.
Y4

the creation of plumes of turbid water
material to be removed is reworked
marine sands. This is unlikely to contaiR™sigffificant amounts of fine (silt) material. Any
plume created as a result of the entra@ cation works is therefore likely to be limited in

extent and duration. V

Additionally, no significan of marine organisms sensitive to smothering by silt (such
as seagrasses or encrusting fauna) are known, (or expected), to be present in the immediate
vicinity of the proposcthwosks.

Concerns have been raised as to the possibili
associated with the entrance relocation wo

Restocking{Reseégirch Program

The rel@&f the Maroochy River entrance as detailed by Option 2 will result in the
direct remgval of one of the research programs sampling locations. Option 1 for the entrance
relocation will not directly remove this site and, as such, is the preferred alternative by the
study coordinator (pers. comm. A. Butcher, QDPI). The study team recognises, however,
that this site may be lost due to the southward migration of the river entrance subsequent to
relocation works. Additionally, the current regime of sites adjacent to the proposed relocation
site may be altered. The effect of this upon sample results is difficult to determine.

Ecological Values

It needs to be recognised in assessing ecological impacts that:

e although the relocation of the entrance channel will be artificial, river entrance relocation
could occur naturally as result of cyclones, and lead to similar ecological consequences.

e fauna communities in dynamic river entrances, such as the Maroochy River, are adapted
to a mobile environment and are generally opportunistic and able to adapt to a wide
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5.7.1

5.7.2

variety of conditions. Should conditions become sub-optimal, such mobile species
generally relocate from the area of disturbance for a short period (eg. floods, cyclonic
events) and re-establish when conditions become more suitable. A similar process is
anticipated to occur as a result of the Maroochy River relocation.

Impacts to Aquatic Flora

All options for the relocation of the Maroochy River entrance addressed in this report will
involve the ultimate loss of the mangroves and saltmarsh associated with the small lagoon on
the western side of the spit. As noted in Section 2.8, this area is approximately 600 m? and
comprises exclusively grey mangroves and saltmarsh vegetation which has established in the
past 6 years. Option 1 would not involve their direct removal as part of the relocation works.
However the probable natural southward migration of the entrance would ultimately remove
these areas. Therefore the discussion of potential impacts beQ relates equally to both
options.

Whilst the area provides habitat for aquatic fauna, it is a\gla#ively minor proportion of the
mangrove resource present in the Maroochy River (approximately 633 hectares in total, 84
ha of which are found downstream of the Sunshi ast Motorway Bridge).

Considering their relatively recent es i%nt, their upper littoral position (hence
availability to aquatic fauna on large tides 8dly), and the minor component they represent of
the regional mangrove resource, it is dered that removal of these mangroves will not

result in any substantial adversg/€f] o the conservation status of mangroves in the region,
or aquatic fauna. As notedst on 2.8, the total area of mangroves in the Maroochy
River, and to a lesser exten grove distribution, varies significantly as a result of natural

fluctuations in the rivwhology and tidal range.

Relocation of the e ce channel (both option 1 and 2) is unlikely to result in significant
adverse efft &e tidal regime of the lower Maroochy River (Section 5.3). On this basis,
it is unﬁ' % t relocating the river entrance will have adverse effects to aquatic flora
communifigs in areas other than the small area of mangroves described above.

It should be noted however, that all marine plants are protected under Section 51 of the
Fisheries Act (1995). A permit is required for their disturbance and/or removal. The
necessary information for this permit is contained in Appendix G.

Impacts to Aquatic Fauna

All options under consideration are very similar in possible impact to aquatic fauna.

The proposed relocation of this channel will result in the disturbance of fauna associated with
intertidal areas at the oceanic and river edge of the proposed relocation area. Fauna
communities and habitats associated with such areas are typical of those found in the lower
Maroochy River and comprise a variety of crab species (eg. soldier crabs), gastropod species
and burrowing crustaceans (eg. yabbies). It is probable that the margins of the new channel,
once construction works are complete, would be recolonised by similar fauna to that which
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5.7.3

5.7.4

presently occurs. Such a process would occur in association with natural movement of the
river entrance. In this regard, impacts resulting from the construction works are anticipated
to be short term and localised.

The material to be removed from the new entrance channel is anticipated to be placed in the
existing river entrance channel (see Section 3.4). This filling operation would result in the
smothering of benthic communities in the area to be filled. It is probable that similar
communities to those present in the existing channel will rapidly establish in the new channel
for similar reasons to those described above.

Analysis of historical aerial photography of the river entrance over the last 40 years indicates
that the proposed channel entrance (both options 1 and 2) is unlikely to contain indurated
sand (coffee rock). Sections of coffee rock are present in the existing river entrance and
present a degree of habitat diversity which will not be available i the relocated entrance. As
discussed above the usage of these areas by benthic fauna is lifit8d by the mobile nature of
the surrounding sands, periodically covering and exposi ock, and the extreme current
velocities experienced in the area. %

Y4
The possibility of dredging works significant}§ jmpacting on inshore and/or near-shore
communities (such as Mudjimba Island) is ecause potential turbidity plumes would

be limited in extent (< 1.0km) as describ@ tion 5.5.

Impacts to Shorebirds @

Disturbance to shorebirds d @ construction phase of entrance relocation will be in the
immediate vicinity of the% his disturbance will be mitigated by the limited extent of
these works and the ayailability of other roosting areas. Timing of the project in the April to
November perio re that the majority of migratory species will not be present in the

Maroochy Kx

Once w, ve been completed the situation (roost/feeding opportunities) will be very
similar f&{the present case.

Impacts to Terrestrial Flora

The proposed construction of a new entrance channel would involve the removal of
vegetation which has developed on portions of the northern spit. All such vegetation involves
species typical of sand dunes along the Sunshine Coast. Most is recently established (within
the last 10 years). The entrance channel relocation would not involve the disturbance of any
of the more well-established Casuarinas which occur towards the north of the proposed
channel location.

Dune vegetation communities at the river entrance are probably periodically disturbed as a
result of cyclonic influences, and are capable of recolonising available habitat rapidly. In this
regard, it is probable that sand deposited in the existing river entrance would be rapidly
revegetated. However, a Dune Management Plan will be instigated as outlined in Section
7.5.3.
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6

6.2

6.3

CONSULTATION

Introduction

A range of activities have been undertaken to ensure that public opinions regarding the
project were adequately sought and considered. The activities included:

e a public meeting

e public submissions

e direct liaison with fishing organisations and

e direct liaison with government authorities

being taken into consideration in the assessment of optignsNlt Should be noted that many
public comments and submissions related to the need Yfc. out works rather than the
specific objectives of the study in determining and assgssing the impacts of a new northern

A summary of the results of this consultation process are giv% w with the relevant points

entrance channel.

Public Meeting %

A public meeting was held at the Mérgochy Surf Club on 26 February 1997 following
advertisements placed in the 1 Wpaper by the Maroochy Shire Council. The meeting

was attended by representasi m the Council, WBM Oceanics Australia, government
representatives, stakehol the public at large. The main topics raised at the meeting
were:

e concern abouste and restrictive nature of the current investigation

e doubts &}he capability of models to predict possible changes and impacts

e 0b ions and questions regarding the historical movements of the entrance

e concerns regarding public safety and infrastructure loss including threat to the CBD

e opinion that Cotton Tree Park approvals are temporary and therefore infrastructure value

should not be considered and the area should be considered as a buffer

Public Submissions

Public submissions regarding the project were called for by advertisement placed in the local
newspaper by the Maroochy Shire Council. Some 16 responses were received to the
advertisement and a summary of the comments are given in Appendix H. All responses have
been forwarded to the Maroochy Shire Council for their consideration.
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6.4

6.5

Direct Liaison with Fishing Organisations

Meetings were held with the Queensland Commercial Fishermen’s Organisation and Sunfish
(represent recreational fishing groups within Queensland). Relevant correspondence from
these organisations following the meetings are provided in Appendix I.

Representatives of the Queensland Commercial Fishermen’s Organisation advise the
following.

e It would be preferred if relocation works were not carried out in the period May to
August (inclusive) or mid summer as these periods are of vital importance for mullet and
bream (winter) and summer whiting (summer) spawning periods.

e Of key concern was the potential for disturbance to mullet entering the Maroochy River

and “laying-up”. g

¢ Disturbance of mullet entering, resting and leaving the channel would be likely
to have significant adverse effects to ocean beach lar% mullet. Mullet are the major
species sought by commercial fishermen, and any diSefrbance to the mullet movement
patterns would result in reduced catches and @ﬁenﬂy result in economic hardship for

the fishermen involved.
e Commercial fishermen have requeste %ey are consulted prior to the undertaking of
any works.

could be of concern. Fishermen requested that a
that any turbidity plumes associated with the entrance
that they impacted oceanic rather than estuarine areas.

e Turbidity plumes entering
mechanism is developed
channel construction

e Commercial fishegmen would prefer that any channel relocation works were undertaken
in the Septem er period.

Discussio Munﬁsh representatives indicated the following key concerns.

o Re@m activities are not undertaken at Easter (key holiday period when large numbers
of recteational fishermen are present), June-July (bream spawning period), or summer
(key holiday period for recreational fishermen and summer whiting spawning period).

e The preferred time for entrance relocation would be Autumn or Spring.

Liaison with Regulatory Agencies and Advisory Bodies

Communication with approving authorities, particularly Department of Primary Industries,
Department of Environment, Department of Transport and the Beach Protection Authority
has been maintained during the course of the study. Any aspect of the alternatives discussed
which may be controversial have been checked with the appropriate authority before
proceeding. The Department of Environment advised that “there are no immediate cultural
heritage concerns based on an investigation of the regional cultural heritage site records and
the knowledge that all works will occur in areas which have been previously disturbed by
natural river and beach processes”.
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7

7.1

7.2

DESIGN AND IMPLEMENTATION DETAILS

Recommended Configuration

Option 1 is the recommended configuration as it will give the greatest potential life of the
project if the entrance continues to migrate south as it has done historically. A buffer of
some 150m to the carpark on the north shore will accommodate any local short term
migration to the north. Some recession of the presently accreted area to the east of the
carpark may occur. It is recommended that the existing entrance be closed to maximise the
effectiveness of the works.

The new entrance will evolve to a cross-sectional area which is in equilibrium with the tidal
prism. This is likely to be similar to that of previous entrance gonfigurations in this area
which were around 460m? (below AHD). The existing entr. thomewhat smaller than
this but is probably constrained by exposed coffee rock. Al

greater effect on the upstream conditions compared
(Option 3), it is considered that this is likely to be more stable and closer to an equilibrium
condition. It is likely that a more constricted e@e’would evolve to the larger area in a

relatively short time.

e larger entrance has a
restricted entrance option

Generally, with Option 1, the upstream gf
from the existing case and are likely
estuary areas will undergo m
dynamic coastal zone which
cyclones. The flooding,
options.

Earthworks@\l{ity
N\

In order éblish a new entrance it will be necessary to excavate a channel across the spit
at the location. This channel will need to be similar in size to the expected final
channel so that ongoing changes to establish equilibrium are minimised. A preliminary
arrangement for earthworks calculation purposes to achieve a cross-sectional area of 460m*
below AHD consists of a channel 78 m wide and 4 m deep with 1:3 side batters under water
and 1:1 batters in dry sand. The excavation volume associated with this section in the
location selected for Option 1 is approximately 480,000 m®>. This volume will need to be
checked before construction to incorporate dune and spit growth and channel relocation
effects.

n the tidal regime are less than 10% different
thin the range of natural fluctuations. The lower
icant change but this is not unusual in a highly
has to accommodate the changes caused by floods and
ality, fisheries and ecological impacts are similar for all

An alternative and possibly more desirable strategy to reduce dredge volumes and costs
would be to construct a smaller channel and allow the tidal processes to scour the entrance, if
necessary, until it reaches its own natural equilibrium. A channel 50m wide and 4m deep
with side slopes as above would provide a cross-sectional area similar to the existing channel.
Preliminary volume calculations for such a channel in the location selected for Option 1
indicate that approximately 320,000m’ would need to be excavated for this case. Such an
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7.3

7.4

7.5

7.5.1

7.5.2

approach would minimise initial impacts (as per Option 3) and result in a more gradual
change to the ultimate situation.

Construction Procedure

Because of the large volume of sand to excavate and the short time between tides it will be
necessary to use a hydraulic dredge (or dredges) with a capacity of 800 - 1000 m’/hr to
excavate most of the channel, cut the final opening and achieve closure of the existing
entrance. Some assistance could be gained by using conventional land based excavation
equipment in the centre, but the larger component will be dredging from the river side. Also
to reduce the effect of the tide and to maximise the time available to excavate the opening it
will be desirable to perform the opening and closure works during neap tides.

t to east with the sand
ynal break through should
scoured is not carried back
e new entrance and closure of
existing entrance should take place. It may be nzessty to stockpile sand on the southern

The general procedure will involve dredging the channel fro
being pumped to the existing entrance to achieve partial closyre
preferably be timed to occur on an ebb tide so that any
into the estuary. Following break through, final dredging

end of the spit during the early phases of dred® d/or retain an area to be dredged to
provide sufficient material for closure and to a'new dune across the existing entrance as
discussed below.

Ancillary Works &

To reduce erosion at Cotto i/is proposed to cut off the existing entrance channel in this
area using the dredge matéfal from the northern entrance opening. To be effective as a
natural defence againS\cyglone breakthrough, the dune will need to be constructed with a
crest height of at @m, a crest width of at least 50 m and a seaward slope of 1:5 and a
landward slo, \gl: . Additional sand will provide a greater buffer against breakthrough
and the &0 ile will be somewhat dependent on the dredging quantities to achieve a
cut/fill . The dune will also need to be fenced and vegetated to prevent wind erosion
as described in Section 2.8.7 and approved by the Beach Protection Authority. Temporary
fencing around the work area will also be required for safety reasons.

Environmental Management

Timing of the Proposed Works

Several factors have been considered in the development for the timing of the proposed
entrance relocation works. Environmental considerations resulting in constraints to proposed
entrance relocation works are discussed in Section 5.6. These indicate that it would be
preferable if relocation works were undertaken in the September/October period.

Boating Hazards

Vegetation in the proposed entrance relocation area should be removed prior to channel
excavation.- Some potential exists, however, for the future southern movement: of the
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7.5.3

entrance channel to erode vegetation remaining on the entrance bank, causing the vegetation
to fall into the waterway. Small individual plants (such as spinifex) are not considered to be
an issue. Larger individual trees however, (such as casuarinas) have the potential to become
boating hazards. Therefore it is recommended that a monitoring program be initiated to
ensure that large vegetation which falls, or is in immediate threat of falling, into the
waterway is removed and disposed of on land.

Direct impact to recreational fishing vessels is unlikely given to limited extent of river based
equipment. The dredge will be clearly marked with appropriate navigation lights, etc as
required by the Queensland Transport Department. Ancillary equipment, such as pump lines,
are likely to be shore-based.

Dune Restoration and Vegetation

Vegetation is vital to coastal sand dune stability as it holds th e sand in place and traps
sand blown from the beach to aid dune build-up. Damgge moval of dune vegetation
results in wind erosion and lowering of the dune. WherNghigshappens sand is blown further
inland where it becomes unavailable during beach erogjon events. This windblown sand can
also cause problems on car parks, roads and i arby developed areas. The wind eroded
beach-dune system is no longer an effec ier against wave attack and coastline
recession could result.

Damage to dune vegetation results pedestrian usage, vehicle traffic, burning and
grazing. Specific information % ian control fences and access tracks is available from

the Beach Protection Authq

Beach access tracks for pedestrians and vehicles in dunal areas usually require some form of
surface treatment Mﬁ: wind erosion; sand displacement and lowering of dune levels;
rainfall run-of; ero@; and to provide a reasonably comfortable and trafficable surface. All
access trag%ur es should allow water to soak in so that run-off does not erode adjacent
sandy Q areas susceptible to wind erosion access tracks over the crest and on the
seaward $ace of the frontal dune should be surfaced with conventional board and chain
walkways or roadways. These flexible structures, designed to be lifted when windblown sand
accumulates on them, or repositioned when threatened by wave erosion,- are described in
BPA Leaflets.

When necessary, the re-establishment of frontal sand dunes involves the physical replacement
of a mass of sand of appropriate size, shape and location to provide the required protection
against storm waves. This must be followed by stabilisation of the sand mass so that it will
not be reshaped or relocated by wind action.

Although the methods used in individual locations may vary, the following steps are common
to dune re-establishment programs:

1. The construction of the dune to its designed size, shape and location, using the hydraulic
dredging of sand from adjacent estuarine sources.
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2. The immediate temporary stabilisation of the constructed dune to prevent its deformation
by wind action until such time as a vegetative cover can be established.

3. The establishment of a vegetative cover to prevent wind erosion of the dune, encourage
further sand deposition and to provide a means by which the dune is capable of natural
regeneration after storm damage.

4. The protection of the vegetative cover by physically excluding people, stock and vehicles
and preventing fire, all of which cause localised or general destruction of dune plants, and
result in wind erosion. Unpreventable damage requires repair, as outlined in (1), (2) and
(3) above, if natural regeneration is unable to make good the damage.

An undisturbed frontal dune system is in a complex state of dynamic equilibrium and its
stability, shape and position at any time are a result of the inte of the effects of wind,
waves, tides and vegetation. Returning the dune to a natural, Q‘:aged condition provides
a degree of flexibility that allows the vegetation line to retgea r wave attack and advance
during calmer weather conditions. The achievement of situation is the main objective
of good dune restoration, and results in a decrease iythe extent of erosion of the beach.
Failure to trap wind blown sand in the dune r in significant, long term and permanent
erosion of the beach/dune system. %

For this project an initial profile shap (mIg of a 1 in 5 seaward slope, 1 in 3 landward
slope, a crest height at least 4 mAHl%ﬂ crest width of at least 50 m would be suitable.

cover. Following succ ablishment of sand spinifex grass, horsetail she-oak
(Casuarina equisetifolia var.¥ncana) tree seedlings can be planted on the crest and landward
slope of the front is tree is very wind and salt tolerant and provides a wind break
behind which Jess d and salt tolerant trees and shrubs can be grown. Coastal wattle
(Acacia so@, as an under-storey shrub, could be established on the crest and landward
slope o, frontal dune. Other species which could be planted on the landward slope include
coastal%ee (Leptospermum laevigatum), coastal banksia (Banksia integrifolia), Cyprus
wattle (Acacia cyanophylla) and paper-barked tea-tree (Melaleuca quinquenervia).

On the exposed frontal dune @Y’fex grass (Spinifex sericeus) is used to provide ground
t

In the less exposed hind dune areas sand spinifex grass can be used as a primary stabiliser
and supplemented with plantings of Rhodes grass (Chloris gayana) and couch grass
(Cynodon dactylon). Forage sorghum (Sorghum vulgare) can also be planted to provide a
quick cover of vegetation and to protect other establishing plants. All planted areas should be
mulched to prevent wind erosion. Once initial stability has been achieved tree and shrub
species can be planted including those species planted on the frontal dune together with brush
box (Tristania conferta), bloodwood (Eucalyptus intermedia), blue gum (Eucalyptus
tereticornis), Moreton Bay ash (Eucalyptus tessellaris), cupania (Cupaniopsis anacardioides),
Brisbane black wattle (Acacia leiocalyx), sticky hop-bush (Dodonoea viscosa) and black she-
oak (Casuarina littoralis).
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7.5.4 Environmental Management Plans

7.6

7.7

Potential environmental impacts associated with the construction works can be analysed and
minimised with the development of Environmental Management Plans (EMP’s). It is
recommended that these be developed prior to any dredging works and in consultation with
the relevant authorities (eg. QDoE, QDPI and QDoT).

EMP’s would typically cover the following activities:

e dredging operations;

e dredge material placement;

e interaction with boating and fishing activities; and

e environmental monitoring.

Environmental Monitoring \zg

Approvals for the works would generally include a mom& component to confirm impact
assessments and to provide guidance for mini 'sing’ impacts associated with any future

works. %

Monitoring activities would typically invo

¢ measurement of tide level variatio@ ghout the estuary;

e measurement of backgrou@ﬁity and any turbidity plumes generated during the

works; q‘
e aerial photography_ of shofeline changes;

e observation a y&ment of channel changes; and

° measurtKM water quality in the estuary.

Prelim@-discussions have been undertaken regarding the possibility of the QDPI
restocking® research program (Section 2.7.3) being extended to encompass a fisheries
monitoring component. The project biologist, Mr Adam Butcher, has indicated that this may
be feasible, pending further investigation of the details surrounding the relocation works.
Liaison between the MSC and QDPI will be required to further investigate this option.

Further Studies

As the channels and sand banks in the entrance are constantly changing it will be necessary to
optimise design and dredging parameters at the time of construction. It is recommended that
a detailed earthworks plan be commissioned and it should address the following points:

e current channel depths and locations;
¢ dredge volume and placement locations; and

e any ancillary channel and fill locations.
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It is also recommended that coring and sampling of the sediment in the proposed dredged
channel location be carried out to confirm the nature of the sediments and the potential for
any stiff (eg. coffee rock) material.

This study has provided certain basic information and assessments of processes and the
impacts of a new northern entrance channel. Areas which were beyond the scope of this
study and which could be studied in more detail to confirm the predicted impacts include:

e review of historical tide level data to ascertain the extent of natural variations and confirm
the model predictions for different entrance configurations;

e more detailed assessment of the impacts changed hydraulic conditions will have on
sediment transport processes in the lower estuary and associated erosion/siltation trends;
and

e more detailed flooding assessments taking into consideratbq@yotential for scour of the
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8

CONCLUSIONS AND RECOMMENDATIONS

This study has highlighted the highly dynamic nature of the entrance and the range through
which the entrance naturally migrates. The impacts on water levels, flows and velocities,
water quality, ecological and fisheries values, associated with this natural movement has not
been quantified. However, it can reasonably be assumed that relocating the entrance
anywhere within this natural range will not cause any effects which may not occur naturally.
The impacts on water levels, flows and velocities, water quality, ecological and fisheries
values, associated with the four options investigated have been documented in this report.

Based on the results of this study, the most northerly entrance location, Option 1, is
recommended as being technically feasible with the longest possible life expectancy and
having impacts which are within the range of natural events. Cl of the existing entrance
is also recommended to improve the effectiveness of the works.

It is likely that the new entrance will evolve to natural eqii¥ cross-sectional area which
is larger than the existing entrance. Model results ipdicage that this configuration will result in
a 90% increase in tidal prism in the north chann@

channel and a 9% increase in tidal prism up@

to the tidal prism changes.

1% decrease in tidal prism in the south
ith the velocity changes relating closely

An area of concern regarding w, te%ty in the lower estuary is at the confluence of
Cornmeal Creek, which provid€s f from a significantly urban catchment including the
Maroochydore CBD. At eng/tidal flow through the south channel is such that the
receiving waters of the estgz Cotton Tree are well flushed.

Since all options \dﬁsidered maintain a southern channel connection to the sea to the
east of Goat I? When it is unlikely that water quality will deteriorate due to lack of
flushing. erteal modelling has confirmed this.

Some erg'on or realignment of the northern foreshore may occur as a result of the works but
this is likely to be within the wide area that has naturally accreted as the entrance has
migrated southwards.

Flooding of the estuary is unlikely to be adversely affected by the works and may be
improved.

With regard to ecological values and fisheries, relocating the entrance anywhere within the
natural range will not cause any effects which may not occur naturally, therefore no
significant impacts are expected. The timing of the works are important with respect to fish
spawning and fishing activities with September/October being the preferred time.

The major earthworks associated with Option 1 will be between approximately 320,000m’
and 480,000m® of sand relocated from the new entrance to fill the old entrance and build a
dune buffer. Conventional hydraulic dredges with a relatively large capacity (800-1000m’/hr)
will be required to effect the opening and closure operations.
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In conclusion it can be stated that relocating the entrance channel of the Maroochy River to
the north (Option 1) is within the range of natural migrations. Therefore it is reasonable to
conclude that there would be minimal impacts to the natural environment which are outside
the normal range of variations. Water quality at Cornmeal Creek would be maintained by
keeping the south channel open. A frontal dune would be constructed and vegetated north
from Pincushion as a buffer against encroachment by the ocean.
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RELOCATION OF MAROOCHY RIVER ENTRANCE
DESIGN STUDY REQUIREMENTS

Determine an appropriate location and cross section for a new northern- entrance
channel across the existing spit growing from the northern bank of the fiver. (itis
expected that the location of the new entrance would be similar to that which

existed in 1974).

Determine the need for either total or partial closure of the existing entrance
channel. Such determination should include the relevant quantities and locations

for dredging and deposition of sand.

Determine the need for the alteration of any areas within the estuary in order to
ensure that the new entrance becomes dominant. Such determination should
include the relevant quantities and location for dredging & position of sand.

Determine the relevant dredging quantities involved i a@ses of the project.

Describe the dredging procedure which should be, ad6pted in order to effect the
project. The description should include timj of’dredging works with respect to
the tide and the required sand pumping r

Determine the impact on the tidal and g regime of the river and of Cornmeal
Creek both during the period of the and after completion of the works. Such

assessment should also includeg an entlal effects on water quality in Commeal
Creek and the Maroochy Riy, \o’result of any changes. Baseline water quality
data should be obtaine to dredging works commenting to enable a

comparison with the pos ing status of the estuary.

Determine potenti cts on the natural values of the fish Habitat Reserve
through relocatio e entrance channel.

any det impacts from the dredging works on the Fish Habitat Reserve,
particularijvwith respect to key fish spawning areas and the timing of the dredging

works.

Liaise wit @paﬂment Primary Industries, Fisheries and Forestry to mitigate
;? t

Where changes to upstream tidal/flooding regimes are determined, evaluate
impacts on the natural values of the river and instream islands, including river
banks, riparian vegetation and flora and fauna habitat and connectlvity.

Ensure that appropriate consultation with the local community is undertaken.

Should any potential problems be identified, describe means of overcoming such
problems. '
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TIDAL HYDRAULIC DATA

APPENDIX B: TIDAL HYDRAULIC DATA

Figure B.1: Upstream S4 Current Meter
Figure B.2: North Channel S4 Current Meter
Figure B.3: South Channel S4 Current Meter

Figure B.4: Water Level Recorders
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EXISTING DATA - WATER QUALITY C-2

APPENDIX C: EXISTING DATA - WATER QUALITY

Figure C.1: DoE Water Quality Data

Figure C.2: DoE Water Quality Data

Figure C.3: DoE Water Quality Data

Figure C.4: DoE Water Quality Data

Figure C.5: DoE Water Quality Data

Table C.1: In-Situ Water Quality Measurements - University of Queensland
Table C.2: Laboratory Analyses of Water Samples - Universi Queensland
Table C.3: In-Situ Water Quality Measurements - MRC.@ rwatch

Table C.4: Chemical Water Quality Results - Co eaCreek

Table C.5: Physical Water Quality Results - Creek
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EXISTING DATA - WATER QUALITY

C-13

Table C.4 Chemical Water Quality Results - Cornmeal Creek

,g\

Q.

Site NH, Org-N NO, Tot-N PO, Tot-P TSS
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 < 0.1 < 0.1 0.02 < 0.22 < 0.01 0.02 5.4
2 < 0.1 0.4 0.11 < 0.61 0.05 0.07 6.4
3 0.2 0.2 0.09 0.49 0.04 0.06 4.9
4 0.2 0.1 0.05 0.35 < 0.01 0.05 8.1
5 0.2 0.2 0.05 0.45 0.01 0.04 4.3
6 0.3 < 0.1 0.09 < 0.49 0.05 0.09 5.3
ﬁ?ﬁ&iﬁe&a 0.005 0.010- 0.005-
aquafic ecosystems 0.100 0.015
- Estuarine water
Table C.5 Physical Water Quality Results -%meal Creek
Site Depth Temp Cond. Sal. pHZ DO DO Turb.
(m) cC) | uS/em) | (L) % mglL) | (%sa) | (NTU)
1 0.5 23.85 48.2 32.2 7 8 5.6 79.4 3.8
2 0.5 23.81 49.9 33 8.25 7.2 104.0 4.1
3 0.5 23.15 49.2 3. 8.31 7.5 106.4 8.5
1.0 23.05 49.3 . 8.19 7.0 99.0 6.2
4 0.5 23.97 49.2 \ 3 8.60 7.6 108.7 8.2
1.0 23.86 49:§ o N/33.1 8.22 6.3 9.1 13.2
5 0.5 23.23 A2 N 335 8.20 7.1 100.4 9.0
6 0.5 23.04 3 33.7 8.35 7.3 103.5 6.1
1.0 22.93 .3 33.8 8.26 7.2 102.3 7.2
2.0 22. 50.2 35.0 8.26 6.5 91.1 8.4
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FIELD DATA COLLECTION - WATER QUALITY D-1

APPENDIX D: FIELD DATA COLLECTION - WATER QUALITY

Table D.1: In-Situ Water Quality Measurements - WBM Oceanics Australia
Table D.2: Chemical Water Quality - WBM Oceanics Australia
Table D.3: Physical Water Quality - Maroochy River Summary

Table D.4: Chemical Water Quality - Maroochy River Summary
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FIELD DATA COLLECTION - WATER QUALITY

Table D.3 Physical Water Quality - Maroochy River Summary

AMTD Temp Salinity Conductivity D.O. D.O. pH Turbidity
(km) °C g/L mS/cm mg/L % Sat NTU
0.00 23.08 (2.87)| 33.0 (2.7) | 524 (8.7 6.11 (1.48) 96.2 (6.8) 8.26 (0.34) 3.32 (3.06)
0.30 2290 2.89) | 329 @3 | 523 (13| 629 (1.89) | 95.6 (8.4) 830  (0.28) 4.42 (4.31)
2.60 22.87 (3.59)| 30.8 (5.1) | 47.0 (11.7) 6.45 (1.56) 93.9 (10.6) 8.11 (0.35) 5.78 (5.91)
4.80 2271 (B.44) | 275 (7.5 | 40.7 (14.4) 6.94 (2.47) 88.9 (11.4) 7.94 (0.48) 8.78 (11.34)
7.10 22.85 (3.53)| 247 (7.3) | 36.1 (15.3) 5.60 (1.75) 85.5 (12.0) 7.73 (0.46) 7.47 (6.08)
9.70 2261 (3.66)| 21.0 (9.2) | 312 (16.2) 5.24 (1.24) 81.1 (14.1) 7.60 (0.47) 10.68 (13.44)
12.90 2281 (3.86)| 179 (8.5) | 245 (15.3) 5.60 (1.76) 83.1 (17.5) 7.40 (0.56) 14.56 (22.67)
15.00 22.84 (4.07) 206 (14.9) - - 83.9 (16.0) 7.24 (0.57) 15.00 (20.46)
17.10 22.99 (4.06) - 18.9 (14.6) - - 83.8 (14.2) 7.25 (0.56) 9.70 (13.58)
19.70 23.05 (3.97) - 16.9 (13.5) - 83.5 (12. 7.31 (0.43) 13.86 (16.15)
21.40 23.15 (4.09 - 14.5 (13.1) 84.7 12. 7.29 (0.42) 9.20 (10.55)
23.70 2290 (4.19) - 129 (12.5) 85.3/}1 7.29 (0.39) 16.19 (23.26)
25.30 22,89 (4.29) - 11.0 (11.7) 80.7 V& 7.30 (0.36) 11.00 9.99)
27.60 21.40 (4.40) - 0.3 0.2) 04 (15.5) 7.40 (0.26) 10.05 (9.48)
ANZECC > 6 mg/L 80—190 % 6.5-85
Criteria saturation
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FIELD DATA COLLECTION - WATER QUALITY

Table D.4 Chemical Water Quality - Maroochy River Summary

A&g” Suspended | Total Nitrogen | Total Kjeldahl |  Organic Ammonia Oxidised Total Orth-P Chi-a
Solids Nitrogen Nitrogen Nitrogen Phosphorus
mg/L mg/L mg/L mg/L mg/L
mg/L mg/L mg/L ug/L
0.00 6.8 (5.2) | 0.337 (0.176) 0.32 (0.18) | 030 (0.18) | 0.019 (0.015) 0.02 (0.02) | 005 (0.0 - - - -
0.30 113 (9.0) | 0.247 (0.174) 0.24 (.17 | 022 (0.17) | 0.021 (0.027) 0.01 (0.01)| 0.05 (004 | 001 (0.00) | 238 (4.60)
2.60 82 (55 | 0421 (0.364) 036 (0.25 | 031 (0.24) | 0.053 (0.054) 0.07 (0.16) | 0.06 (0.04) | 002 (0.02) | 4.18 (6.58)
4.80 15.7 (15.1) | 0.529  (0.397) 0.44 (034)| 039 (0.33) | 0.060 (0.052) | 0.08 (0.13) | 0.06 (0.04) | 0.03 (0.02) | 4.68 (5.45)
7.10 11.8 (8.1) | 0.565 (0.351) 0.44 (0.23) | 035 (0.21) | 0.093 (0.063) | 0.13 (0.15 | 0.07 (0.13) | 0.03 (0.02) | 6.13 (4.48)
9.70 152 (11.6) | 0.526  (0.357) 043 (0.24) | 036 (0.23) | 0.070  (0.063) 0.11 (.18 | 0.04 (0.03)] 0.02 (0.02) | 5.65 (4.40)
12.00 | 242 (22.4) | 0.653 (0.397) 0.52 (0.25 | 044 (0.22) | 0.080 (0.066) | 0.17 (0.22) | _0.04 (0.03) | 0.02 (0.01) | 10.42 (8.73)
15.00 16.6 (15.6) | 0.654  (0.375) 051 (028 | 045 (0.27) | 0.064 (0.066) | 0.12 (O.L .05 (0.03) | 0.01 (0.01) | 10.24 (7.05)
17.10 - - 0.887  (0.499) 0.64 (0.33)| 056 (0.34) | 0.083 (0.099) | 0.39 R 0. .05  (0.06) - - - -
19.70 132 (8.5 | 0.604 (0.335) 048 (0.20) | 045 (0.19) | 0.034 (0.036) | O 0; ) | 0.04 (0.03) | 0.01 (0.01) [ 8.54 (7.60)
21.40 - - 0.823 (0.445) 0.58 (0.27) | 0.54 (0.25) | 0.045 (0.035) 0.37 21) | 0.03  (0.02) - - - -
23.70 13.8 (18.8) | 0.673  (0.407) 0.56 (0.31) | 047 (0.31) | 0.055 (092) (l4 0.190 | 0.04 (0.04) ] 0.01 (0.00) | 10.64 (7.65)
25.30 - - 0.637  (0.308) 046 (0.21) | 042 (0.20) | 0.039 024 (0.15 | 0.04 (0.02) - - - -
27.60 8.1 (11.5) | 0.539 (0.263) 047 (0.18) | 046 (0.18) | 0.011 0.07 (0.13) | 0.04 (0.04) | 0.02 (0.02) | 6.52 (6.87)
<10%
change in the 0.005 0.010 - 0.100 0.005 - 0.015 <10
seasonal mean
conc
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LIST OF FiSH SPECIES ENCOUNTERED BY THE QD PI RESTOCKING RESEARCH PROJECT. E-1

APPENDIX E: LIST OF FISH SPECIES ENCOUNTERED BY THE
QDPI RESTOCKING RESEARCH PROJECT.

Common Name
Bream

Yellow perchlet
Goby

Catfish

Snub-nosed gar
Narrow banded sole
Hardyhead
Gudgeon

Dragonet

Trevally

Marbled fortescue
Brown Stingray
Long tailed catfish eel
Silver biddy
Luderick

Gobies

Southern herring
Gar

Stargazer

Common Pony Fish
Tiger mullet

Flat tailed mullet
Moses perch

Half banded snake-eel
Banded toado

Leather jacket

Butter - bream Q‘
Sea mullet

Flicker mullet

Pike eel

Sand Mullet

Bullrout

Slender seamoth
Trumpeter

Sand Flathead

Bar tailed flathead
Mud flathead

Flathead

Striped catfish
Puttynose perch
Javelin fish small spotted
Large Tooth Flounder
Small toothed flounder
Tarwhine

Scientific Name
Acanthopagrus australis
Ambassis marianus
Arenogobious frenatus
Arius sp.

Arrhamphus sclerolepis
Aseraggodes maclaeyanus
Atherinomorus ogilbyi

Butis butis

Callionymus limiceps
Carangoides sp
Centropogon marmoratus
Dasyatis fluviorum
Euristhmus lepturus
Gerres oyeana
Girella tricuspidata
Gobidiidae sp.
Herklotsichthys ¢ i
Hyporhamph io

alyoliophis pinguis
q rilyna pleurostictus
Yellow finned Leathe
Jacket &\

euchenia trachylepis

Monocanthus chinensis
Monodactylus argenteus
Mugil cephalus

Mugil georgii

Muraenesox cinereus
Myxus elongatus
Notesthes robusta
Pegasus volitans

Pelates quadrilineatus
Platycephalus arenarius
Platycephalus endrachtensis
Platycephalus fuscus
Platycephalus indicus
Plotosus anguillaris
Polydactylus multiradiatus
Pomydasys opercularis
Psuedorhombus arsius
Psuedorhombus jenynsii
Rhabdosargus sarba
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LIST OF FISH SPECIES ENCOUNTERED BY THE QD PI RESTOCKING RESEARCH PROJECT.

Shovel nosed ray
Spotted Butterfish
Queen fish

Mud Crab
Butterfish

Happy moment
Golden-lined whiting
Sand whiting
Winter whiting
Rose bellied siphon fish
Yellow tail pike
Anchovy

Black Sole
Crescent perch
Toad fish common
Hamiltons anchovy
Weeping toadfish
Toadfish

Blacktail tripodfish
Stout long-tom
Buffons Garfish

(Source : Pers comm. Adam Butcher, QDPI Restockin

Rhinobatos batillum
Scatophagus argus
Scomberoides commersonianus
Scylla serrata

Selenotoca multifasciata
Siganus fuscescens

Sillago analis

Sillago ciliata

Sillago maculata

Siphamia roseigaster
Sphyraena obtusata
Stolephorus carpentariae
Synaptura orientalis

Terapon jarbua

Tetractenos hamiltoni

Thryssa aestuaria

Torquigener pleurogramma
Torquigener squamicauda
Triacanthus biaculeatus
Tylosurus gavialoides
Zenarchopterus sp.

\(/(/?‘

S
Lo
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DESCRIPTION OF MIKE11 F-1

APPENDIX F: DESCRIPTION OF MIKE11

MIKEL11, developed by the Danish Hydraulic Institute, is a software package for the design,
analysis and management of river basins, estuaries and channel networks. The package is
made up of a number of modules which perform a variety of modelling functions, including
hydrodynamic, advection/dispersion, water quality and sediment transport modelling
capabilities.

The core of the system is the hydrodynamic module (HD). The model solves the one-
dimensional equations of fluid motion using an implicit finite difference solution scheme. The
model is dynamic, and as such can be used to simulate time-varying conditions, including
tides and flood events. The model can also represent structures such as weirs and culverts in

the solution. Q

Channel geometry is represented in MIKE11 by a serigg ofcross-sections which define a
channel. As MIKE11 is a one-dimensional model, resu@ented are depth averaged and
width averaged. Consequently, cross-channel momentym effects or vertical flow variations
(such as stratification) cannot be modelled. M an be used as a quasi-two-dimensional
model by creating a network of channels. I@ shion, the distribution of flow through a
network of channels can be simulated.

The only other module used in this s s the advection/dispersion module (AD). The AD
module uses the advection-disp€r, quation to simulate the movement of a dissolved or
suspended material. The %dispersion equation is solved numerically using a one-
dimensional implicit finite\ifi€fence scheme. The AD module uses the results of the HD
module as input, to d&@a flow and water level through time and space. A linear decay rate

can also be speci
A
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INFORMATION REQUIRED FOR THE DISTURBANCE OR REMOVAL OF MARINE PLANTS, SECTION 51 PERMIT UNDER THE
FISHERIES ACT (1995). G-1

APPENDIX G: INFORMATION REQUIRED FOR THE
DISTURBANCE OR REMOVAL OF MARINE PLANTS,
SECTION 51 PERMIT UNDER THE FISHERIES
ACT (1995).

NOTE : Section numbering below relates to that shown on the QDPI Section 51 application
form.

Section 1 Maroochy Shire Council to complete
Section 2

2.1 Tick “Remove, destroy or damage marine plants” box. Q

2.2 Maroochy Shire Council to complete %
2.3 Location of Mangroves Approximate centre in AI\}G 9770 7052880. The mangroves
occupy a small natural embayment on the ‘%n margin of the northern spit of the

Maroochy River Entrance. They cover a%
exclusively grey mangroves (Avicennia V“ rom 2 - 5 metres tall with the majority of
\

approximately 600m’ . This stand is

mangroves being approximately 3 1. Large numbers of seedlings have established
(apparently in the past year) and it is that this mangrove area will increase in the future
in the absence of disturbances ‘V

2.4 Maroochy Shire Coun@'!omplete
2.5 Maroochy Sh@vﬁl to complete

2.6 Nil &\

2.7 TiQ:wval of the mangroves is required as part of the Maroochy River entrance
relocation®works.

2.8 The entrance relocation works are required to mitigate the southward migration of the
existing river entrance. The Maroochy Shire Council has identified a genuine emergency in
that a risk exist that a cyclone may create a new entrance to the south of Pincushion Island,
with the implicated threat to property.

Various options for the entrance relocation have been addressed. Both optimal solutions will
involve the removal of the afore mentioned area of mangroves, either directly or as a result
of subsequent natural entrance migrations.

2.9 Maroochy Shire Council to complete

2.10 If the river entrance is to be located to provide sufficient insurance against erosion of
lands south of Pincushion Island, no other options for placement exist. Relocation of the river
entrance north of the mangroves in question will not result in direct removal. However,

00017058:10374.R1.0 *e wnm
". OCEANICS AUSTRALIA

13-345 DL Documents 367 of 375
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disturbance is likely by the natural southern migration of the river entrance. The time before
this happens is dependant upon coastal/river processes and weather conditions and is
expected to be in the order of 1 - 2 years given historical evidence of migration patterns.
Therefore both options will ultimately result in mangrove removal. Direct removal is
preferred as this will avoid the mangroves falling into the channel (as it migrates south)
providing a boating safety hazard.

2.11 All marine plants at the location in question will be removed. No mitigation measures
are therefore practicable.

Section 3

3.1 The proportion of mangroves to be remove form a very small component of the available
habitat in the lower Maroochy River. (0.007% of mangroves tream of the Sunshine
Coast Motorway Bridge). Additionally, a natural sill has fi at the entrance to the
embayment in which they are growing, inhibiting access e fauna. The removal of
this area of mangroves is therefor unlikely to have neglt%effect upon the ecology of the
Maroochy River y

3.2 Maroochy Shire Council to complete %@

3.3 No ?\
3.4 Maroochy Shire Council to cor%@

3.5 Maroochy Shire Coun% lete

3.6 Maroochy Shire C@l to complete

3.7 Maroochy @Jncil to complete
3.8 Mar@®ire Council to complete

Section 4

Maroochy Shire Council to complete
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APPENDIX I: CORRESPONDENCE
ORGANISATIONS
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