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'SUMMARY AND RECOMMENDATIONS

An Environmental Impact Stdtement (EIS) on a proposal by Dover Investments Pty Ltd
to develop a residential canal estate at Sadgroves Creek Darwin Harbour has been
subject to assessment under the NT Environmental Assessment Act, which is
vadmnustered by the Conservation Commission.

This report outhnes the assessment process the issues outstandmg from the final EIS

and contains the list of undertakings made by the developer to minimise environmental
effects. :

The following summary of recommendations to the Minister for Conservation were
prepared as a result of the EIS review. The background to each recommendauon is
discussed unde1 appropriate sections of the report.

Recommendation 1

That:

The Instrument of Determination for the Bayview Haven Canal Estate require
the developer to adhere to all the undertakings/commitments listed in Table 2.
Any changes to or omissions of the undertakings to be negotiated- with the

Conservation Commission and other relevant authormes and approved by the
Director of Conservation

The following recommendations have arisen through the assessment process and include -

aspects which it was considered were not adequately covered in the safeguards proposed
to minimise environmental. effects contained in the EIS.

Recommendation 2

That:

(A) The developer be required to confer with the Water Resources Division of the
Power and Water Authority and the Fisheries Division of the Department of
Primary Industry and Fisheries with regard to detailed requirements for water,
sediment and bio-accumulation monitoring. Baseline monitoring of water,
sediment and_bio-indicator specnes be commenced as soon as possnble and
continued throughout the various development siages of the estate in order to
‘provide a basis for comparison with development induced impacts.

(B) The Management Body erect signs discouraging the harvesting of marine hfe
from the canals. If at some stage monitoring indicates that marine life is not
fit for. human consumption, the Management Body immediately notify the
Department of Health and Commumty Services and take steps to erect signs .
banmng the harvestmg, of marine life, as dlrec‘ed by the Department.



(C) Any gross pollutant traps to be installed on stormwater outlets entering the
canals be fitted with a litter screen and located within road reserves, or other -
Darwin City Council operated easements as agreed to by Council.

(D) Washdown water from the boat maintenance area not be discharged to canals
or Darwin Harbour unless water quality can be demonstrated to be acceptable
to the Conservation Commission and the Power and Water Authority. Disposal
of residues off-site be approved by the Conservation Commission,

Recommendation 3

.Th'a_t:

Insecticidal spraying of biting midge adults in the buffer zone be carried out
under the strict supervision and direction of the Department of Health and
Community Services Medical Entomology Branch, and only when midge
numbers are particularly high, such as during neap tide periods.

Recommendation 4

That:

(A) The proponent‘ be required to provide the follmﬁng standard of services:
| Cycle paths to AUSTROADS stﬁndards
Street lighting to Australian standards
Adequate toilet fécilities for use by marina patrons.

(B) The proponent be required to consult with the Power an'd\Water Authority to
resolve details of the following, prior to development approval being granted:

“Wet season loading of sewage from the estate on the
existing sewerage system :

Relocation of the 66kv powerline with regard to location
and the acquisition of easements : '

(C) The proponent be required to consult with the Department of Transport and
Works with regard to: :

Approval to construct two traffic intersections onto Tiger |

Brennan Drive

Fill and compaction of the roundabout intersection to the
east of the estate. ' '

The location of the cycle path between the estate and
Stuart Park.
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Recommendation 5
That:

(A) The proponent ensure that the outer embankment design permits cost effective
~ increase in height to allow for increased storm surge levels due the Greenhouse
Effect, if necessary in.future '

(B) The proponent submit detailed design and operation information on the lock,
entrance channel and overflow weirs to Conservation Commission, Department

- of Transport and Works and Department of Lands and Housing for review -

© prior to development approval. ‘ ‘

" Recommendation 6

That;

- The revised subdivision layout which retains heritage sités Sand 6 Be adopted
in preference to the layouts presented in the draft and final EIS’s. '

Recommendation 7
That:

“(A) Special legislation be developed to cover management of the Bayview Haven
Canal Estate ' : ‘

(B) All of the management practices/strategies prop()séd to be the responsibility of
the Management Body and/or Marina Operator and listed under "Safeguards"
in Table 2 of this report, be specified as Regulations to the special legislation.

(C) If necessary, the marina be leased, not sold, to an operator who under the
lease arrangements is bound by the management responsibilities specified in
the Regulations to the Act and is also answerable to and overseen by the
Management Body ' '

CONCLUSION

In conclusion, the Conservation Commission considers that the Bayview Haven Canal
Estate EIS has adequately addressed the main environmental concerns relating to the
development proposal and that, subject to the safeguards summarised in Table 2 and the
recommendations given above being implemented, there are no significant outstanding
environmental issues which should prevent the development from proceeding.
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1.0 INTRODUCTION AND BACKGROUND

This report examines a proposal by Dover Investments Pty Ltd to construct the Bayview
Haven Canal Estate, Sadgroves Creek, Darwin, and makes recommendations on
safeguards to protect the environment. Lo

Following notification . of the proposal on 4 November 1987, the Conservation
Commission accepted a Preliminary Feasibility report on the project for assessment as
"a Clause 6 report under the Environmental Assessment Act Administrative Procedures.
Review of the report by government advisory bodies raised numerous concerns relating
to environmental protection and management of the project. The Minister for
Conservation therefore directed the preparation of & Draft Environmental Impact
Statement (EIS) on the proposal on 10 December 1987, in order that these outstanding

issues could be further investigated and assessed.

In March 1988 the proponent wrote to the Minister for Conservation Submitting a
-modified proposal and a report for assessment, with a request that the direction for an
EIS be withdrawn. The Minister accepted the report as a- Clause 6- report for the
modified proposal (Preliminary Environmental Report , PER) and suspended the EIS
direction pending the outcome of the assessment of the PER. The review indicated that
there remained significant issues which needed to be addressed through an EIS and the
proponent was re-directed to prepare an EIS on 19 May 1988.

In March 1990 the proponent again wrote to the Minister for Conservation requesting
that he accept a new, detailed PER on the Bayview Haven Canal Estate proposal which -
would be released for public comment. The reason for the request was to enable any
major issues of concern to the public to be "flushed out" and to enable the company -
to make better informed decisions on the economic viability of the project prior to the
costly preparation -of an EIS. The Minister agreed to this course of action and the PER
was submitted on 9 August 1990. One public comment was received relating to the
proposed destruction of World War II heritage sites, and advisory body review again
confirmed that an EIS would be necessary to adequately examine all the areas of
environmental concein. The Minister for Conservation therefore ‘directed the proponent
prepare an EIS on the proposal on 4 October 1990. '

The Bayview Haven Canal Estate draft EIS was submitted on 9 September 1991 and
was available for public and government review until the 4 October 1991. All comments
were forwarded to the proponent for consideration in preparation of the final EIS, which
was submitted on 9 December 1991, " ' -

1.1 DESCRIPTION OF PROPOSAL

The proposal is described in detail in the draft EIS. Briefly, the proposal entails the
construction of a "high quality", fully serviced, residential canal estate on Lot 4646
Town of Darwin, approximately 4km north of the Central Business District on the
western shores of Sadgroves Creek (Figure 1).

The development will affect approximately 58ha of land, 19 ha of which comprises low
lying littoral and mangrove areas where the main: canal system will be established. The
remainder of the lot is a high rocky plateau which will be reshaped to a sloping profile
to provide fill for the low lying areas. In addition, marine muds in the low lying areas
will be excavated, dried and compacted for use as base fill around the canals.



When completed the estate will house up to 1200 people. It is intended that 125 house
lots will have canal frontage, with 161 house lots developed on the sloping and high
land. Medium density (R2 & R4) housing and commercial areas are also proposed
(Figure 2). \

The development site was -specifically rezoned for the purpose of a residential canal -
estate on 24 June 1988 by the Minister for Lands and Housing. '

Construction of the estate will be in five stages (Figure 3). Stage 1 is expected to

commence in June 1992 and the final stage is expected to be completed by the end of
1996. ‘ ' : '

1.2 EXISTING ENVIRONMENT

The Draft EIS describes the existing environment in some detail. Some additional
information is given in the final EIS, including an undertaking to complete a more
detailed archaeological survey. -

Aspects of the existing environment of particular relevance to the project are summarised
as follows: ' : . '

Lot 4646 is currently undeveloped except for the World War II Frances Bay
Explosives Complex comprising various types of storages and huts which are
connected by a gravel road near the top of the high plateau (Figure 4). The sites
are considered to be of national heritage significance and ‘are on the Interim List
of the Register of the National Estate. -

~The site comprises a rocky plateau vegetated by eucalypt dominated woodland and

patches of monsoon vine thicket, grading to low coastal plains vegetated by coastal
monsoon vine thickets and mangroves. Studies to date have not revealed any flora
or fauna of particular significance on the site.

Significant numbers of - biting midges are known to occur on ' the site, at levels
- which can cause severe human discomfort. -

Some aboriginal shell middens have been identified during archaeological survey of
the site. - | : :

Although somewhat protected by its creek/harbour location and broad buffer of
mangroves, the site is subject to a tidal range of up to 8 metres and the effects of

cyclones and storm surge. During 1 in 1000 year storm surge conditions tide levels
~may reach RL6.SAHD. ' '

By virtue of its topography and a boundary of a major arterial road, the site is
relatively isolated from other residential areas and land uses.



1.3 REVIEW OF DRAFT EIS

A total of 18 responses were received on the draft EIS. Five of the responses received
were from members of the public or public organisations; thé remainder were fromi

government advisory bodies. Comments and respondents have been summarised in Table
1L

The Conservation Commission, as the government assessment agency, contracted Port
and Harbour Consultants Pty Ltd, Perth, to undertake an independent expert review of
technical aspects of the project as contained in the draft EIS. The terms of reference for ‘
the review and the consultant’s report are included at Appendix A. The consultant’s

comments were included in the Conservation Commission’s submission to the proponent
on the draft EIS. : o

The major areas of concern raised during review of the draft EIS were as follows:

Biting insects, in particular biting midges, were identified as a significant problem
on the site. The proposed control measures were generally considered to be
ineffective in significantly reducing the problem and more effective solutions, such
as filling of breeding habitat to below the neap tide zone or increased insecticidal
treatment, will have significant adverse environmental impacts.

The effects of the development on water quality, both within the canals and on
Darwin Harbour, were seen as a major issue. Sediments and other pollutants such
as fertilisers and heavy metals were considered to have potential for accumulation,
particularly in dead water areas of the canals, and cause problems with marine life.
Water quality monitoring. was seen as an issue requiring detailed thought and
substantial commitment by the developer. :

The effects of construction and maintenance dredging of marine muds in the canals

and the entrance channel from Sadgroves Creek on marine life in Darwin Harbour
was of concern. ' ' ‘

The destruction of most of the World War II explosives storage complex currently
on the site was of particular concern. All but two of the 12 sites were proposed to
be removed for the development. Two of the most valuable and well preserved
storages from a heritage viewpoint were intended to be destroyed. '

Management of the estate emerged as a critical issue due to the range of
responsibilities which would fall to a Body Corporate which would have
-implications for environmental protection, such as water quality management and
monitoring, maintenance dredging and sediment control. -

Concern about the effects of removal of mangroves and doubts about the stability
and behaviour of mangrove muds intended for fill foundations were further
important issues raised. '



1.4 REVIEW OF THE FINAL EIS

~ The final EIS was circulated to all government respondents who made significant
comment on the-draft, and was forwarded to all public respondents. Six responses were

received from government k'advisory bodies. Relevant comments are summarised in
Appendix B

- The final EIS was. considered to have addressed many of the concerns raised during
review of the draft EIS, however some areas of detail remain to be resolved before final
approval is given. Where relevant these are taken up in the recommendations arising
from the assessment outlined in the following section. :

2.0 ENVIRONMENTAL ASSESSMENT

At the request of the Conservation Commission, the developer prepared a detailed table
which summarises the predicted impacts of the proposed development, the safeguards
which the developer has undertaken to implement to ameliorate those impacts, and the
predicted environmental effects after the safeguards have been implemented. Table 2
‘combines the developer’s table (Table S7, Final EIS) and additional impacts and
safeguards contained in either the draft or final EIS but not included in the table. Other
safeguards arising solely from the assessment process are covered from recommendation
2 in this section. o :

'Recommendation 1

That:
The Instrument of Determination for the Bayview Haven Canal Estate require .
the developer to adhere to all the undertakings/commitments listed in Table 2.
Any changes to or omissions of the undertakings to be negotiated with the

Conservation Commission and other relevant authorities and approved by the
Director of Conservation : v ’

2.1 WATER QUALITY

Some aspects of water quality management and monitoring remain of concern, either
because of lack of detail in the developer’s intentions or undertakings, or apparent
inadequacy in what is proposed in terms of safeguarding the environment.

" The follbWing specific areas remained outstanding following review of the final EIS:
Responsibility for the maintenance and operation of the proposed gross

pollutant traps on the stormwater outlets draining into the canals,-and the pits
and oil separators near the marina, are not specified. - '
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The proposal for the marina operator to regularly wash down the boat
- maintenance area and dispose of residue off-site lacks detail. While hull
maintenance in the estate will not be permitted, it is not clear what other
boat maintenance will occur, what the chemical characteristics of the

washdown water or residues might be or where the washdown water will
discharge to. : - : ‘

The developer has not conferred with PAWA’s Water Resources Division or
DPIF’s Fisheries Branch with regard to detailed requirements and
- amendments to the water quality monitoring programme. :

There remains concern that water quality within the canals will deteriorate
over time, particularly with leaching of antifoulants from boat hulls. The
proposal to discourage the harvesting of marine life from canals indicates that
a deterioration is anticipated and harvesting of marine life should be banned.

Baseline data on water quality and marine life on and adjacent to the site
is inadequate. Baseline monitoring should commence immediately and
continue for as long as possible before development proceeds to provide a
base for comparison of development induced impacts.

Recommendation 2
That:

(A) The developer be required to confer with the Water Resources Division of the
Power and Water Authority and the Fisheries Division of the Department of
Primary Industry and Fisheries with regard to detailed requirements for water,
sediment and bio-accuimulation monitoring. Baseline monitoring of water,
sediment and bio-indicator species be commenced as soon as ‘possible and
continued throughout the various development stages of the estate in order to
provide a basis for comparison with development induced impacts.

(B) The Management Body erect signs discouraging the harvesting of marine life
from the canals. If at some stage monitoring indicates that marine life is not
fit for human. consumption, the Management Body. immediately notify the
Department of Health and Community Services and take steps to erect signs
banning the harvesting of marine life, as directed by the Department.

- (C) Any gross pollutant traps to be installed on stormwater outlets ehtering the
canals be fitted with a litter screen and located within road reserves, or other
Darwin City Council operated easements as agreed to by Council.

(D) Washdown water from the boat maintenance area not be discharged to canals
or Darwin Harbour unless water quality can be demonstrated to be acceptable .
to the Conservation Commission and the Power and Water Authority. Disposal
of residues off-site be approved by the Conservation Commission. .



2.2 BITING MIDGE CONTROL

Despite various measures proposed to control biting midges it is anticipated that they
will significantly affect the outdoor activities of estate residents at certain times,
particularly on the scaward edge of the estate. While the intention is that buyers will
be made fully aware of the potential problem through promotional material and land
titles, there is concern that there will be pressure on the Management Body from
residents to increase control measures, such as spraying of insecticides, which will have
implications for environmental impacts. ' ' ‘

Recommendation 3
That:

Insecticidal spraying of biting midge adults in the buffer zone be carried out
under the strict supervision and direction of the Department of Health and
Community Services Medical Entomology Branch, and only when midge
numbers are particularly high, such as during neap tide periods.

2.3 SERVICES

A number of servicing details for the estate are still outstanding and will need to be
resolved to the satisfaction of the various servicing authorities prior to development
approval. In particular, the following issues were raised during review of the final EIS:

Wet season sewage loadings from the estate are of concern in terms of the
capacity of the existing sewerage system to accommodate them. Some further
analysis of loadings and capacity will be required. ..

Cycle paths will need to be to AUSTROADS standards.

The location of the cycle path between Stuart Park and the estate will need
to be determined in consultation with Department of Transport and Works
- (DTW).

Street lighting will need to be to Australian standards

Estate development will necessitate the relocation of a proposed roundabout
intersection off the estate to a low lying area directly east of the estate. The
issue of fill and compaction of the intersection needs to be dealt with in
some further detail.

The proposal to provide two road access points to the estate from Tiger
‘Brennan Drive has not been approved by DTW and if permitted specific
conditions would apply. '

Relocation of the 66kv powerline requires further negotiation with regard to
finalisation of location ‘and acquisition of easements.
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The provision of public toilets in the marina area is considered necessary.
The Australian Environment Council in its report 24 "Impact of Marinas on
Water Quality" recommended that adequaté toilet facilities be located in
marina areas to encourage their use by -marina patrons and to reduce the
possibility of illegal discharges from moored vessels. '

Recdmmendation 4

That:

(A) The proponent be required to provide the following Standard of ser\}ices:
. Cycle paths to AUSTROADS standards |
Street> lighting to Australian s‘tandar'ds'
Adequme toilet facilities for use .b‘y marina patrbns;

(B) The proponent be required to consult with the Power and Water Authority to
resolve details of the following prior to development approval being granted:

Wet season loading of sewage from the estate on the
existing sewerage system '

- Relocation of the 66ky powerline with regard to location

, and the acquisition of easements ‘
(C) The proponent be required to consult with the Department of Transport and
Works with regard to: ’ » ’ o

Approval to construct two traffic intersections onto Tiger
Brennan Drive

Fill and compaction of the roundabout intersection to the
east of the estate. .

The location of the cycle.path between the estate and
Stuart Park. : : :

2.4 ESTATE DESIGN

Many details relating to estate design will not be finalised until the final design stages,
- some of which will follow project approval. The proponent has undertaken to seek the
Conservation Commission’s review of new information and any changes to design as
information - becomes available through the planning, design and construction stages.

Several points relating to design which should be considered or noted at this stage are
as follows: ' ' : ‘



The height of the outer embankment at 6.SAHD is considered to allow for
~secondary storm surge heights without any increase in sea level rise due to the
Greenhouse Effect. It is important that the embankment be designed and constructed

at this stage to permit easy and cost effective increase in height at a later stage
should this become necessary. =~ , ;

The proposed final design and operation of the lock, entrance channel and overflow
weirs will require more detailed examination prior to final approval being given.

Recommendation 5

That:

(A) The proponent ensure that the outer embankment design permits cost effective .
increase in height to allow for increased storm surge levels due the Greenhouse
Effect, if necessary in future ‘

(B) The proponent submit detailed design and operation information on the lock,
-entrance channel and overflow weirs to Conservation Commission, Department
of Transport and Works and Department of Lands and Housing for review
prior to development approval. ’ '

2.5 HERITAGE SITES

Review of the draft EIS indicated that the proposal to retain World War II heritage sites
3 and 4 (Figure 4) only was unacceptable for the following reasons: '

Site 3 is within the railway reserve and is not part of the development. Its long
term protection cannot, therefore, be guaranteed unless government is considerably -
constrained in its ability to utilise the railway reserve.

Site 4 is a minor storage, although relatively intact, and is located in the estate
buffer strip. It would effectively be the only site offered full protection if the
development proceeded as proposed in the draft EiS. : '

Site 6, and to a lesser extent Site' 5, are considered to be the most valuable storages
both in terms of their state of repair (Site 6 is relatively infact, Site 5 is less so due
to recent vandalism), and significance of design and construction.

‘In the final EIS the proponent proposed a compromise whereby Sites 11 and 12 would
be. protected in a heritage precinct in addition to the retention of Site 4. This proposal

was still unacceptable to the Commission’s Heritage Unit as Sites 11 and 12 are in a
~ state of ruin and not as significant as Sites 5 and 6 in terms of design and construction,
In subsequent negotiations between the Commission and the proponent, the proponent
agreed to the protection of Sites 5 and 6 in preference to 11 and 12, and a redesign of
- the subdivision layout (Figure 5). B



Recommendation 6
That:

The revised subdivision layout which retains heritage sites 5 and 6 be adopted
in preference to the layouts presented in the draft and final EIS’s.

2.6 ESTATE MANAGEMENT

Responsibility for management of the estate, including many aspects which have
- implications for environmental protection such as water quality, is proposed to fall -to
a Management Body and/or a marina owner/operator. The Management Body would be
a type of Body Corporate comprising residents of the estate and established under
special legislation such as that developed for the Cullen Bay Marina. The specific

functions, powers and procedures of the Management Body would be prescribed in
Regulations to-the special legislation. o

It is proposed that the marina site be either leased or sold to a Marina Operator who
would be responsible for the overall management of the canal system. It is unclear how
the responsibilities of the Management Body in relation to overall estate management
would relate to the role of the Marina Operator. ‘

Clearly many of the long term environmental impacts of the Bayview Haven proposal
will be related to operation and maintenance of the estate and will be largely influenced
by the effectiveness of the management practices proposed to minimise effects. It is
. therefore essential that the management responsibilities of the Management Body are

clearly spelt out and are enforced through legislation to ensure that these responsibilities
are met. ' : : :

The specific responsibilities falling to the Management Body and/or Marina Operator are
listed under safeguards in Table 2 of this report.

Recommendation 7
"l‘hat:

(A) Special legislation be developed to cover management of the Bayview Haven
Canal Estate ‘

(B) All of the management practices/strategies proposed to be the responsibility of
.the Management Body and/or Marina Operator and listed under "Safeguards"
in Table 2 of -this report, be specified as Regulations to the special legislation.

(C) If necessary, the marina be leased, not sold; to an operator who under the
lease arrangements is bound by the management responsibilities specified in

the Regulations to the Act and is also answerable to and overseen by the
Management Body : : ’ ~



2.7 CONCLUSION

In conclusion, the Conservation Commission considers that the Bayview Haven Canal .
Estate EIS has adequately addressed the main environmental concerns relating to the
development proposal and that, subject to the safeguards summarised in Table 2 and the
recommendations given above being implemented, there are no significant outstanding
environmental issues which should prevent the development from proceeding.
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at public expense.
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PLANNING - need for appro

development of whole of
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"TABLE 2

SUMMARY OF IMPACTS, SAFEGUARDS AND PREDICTED EFFECTS

TAKEN FROM THE BAYVIEW CANAL ESTATE EIS

POTENTIAL SAFEGUARDS PREDICTED EFFECTS OVERSEEING
IMPACTS . AFTER SAFEGUARDS AUTHORITY
A. BIOPHYSICAL

1) Loss of (a) Retention of a buffer zone Complete change in landform CCNT
landform between the canal estate and removal of habitat from
and habitat and Tiger Brennan Drive. the developed area of the site.
for terrestrial ' ,
fauna. (b) Avoidance of damage to Some change in landform and

the surrounding terrestrial habitat in the buffer zone, and
areas during construction. possibly in areas adjacent to
_ the site.
(¢) Retention of vegetation
where possible, particularly
in the eastern part of the
estate.

2)  Loss of (a) Finalisation of the site Nineteen hectares of CCNT
mangrove boundary along Sadgroves mangroves  will be covered by '
community Creek to minimise  the the development.

(19ha)  and zone of mangroves affected
mangrove by the development. It is predicted that a further 8
feeding areas. : ' to- 12 hectares of mangroves
(b) Avoidance ~. of  direct will be indirectly affected by
damage and minimisation - construction. and operation of
of indirect damage to the. estate  services and
'~ mangroves outside the facilities. :
estate  boundary  during
construction,
(¢) Mangroves will not be
cleared to  eliminate
biting* midge breeding
habitat.
3) Possible (@ Control’ of drainage, The biological buffer afforded CCNT/PAWA

decrease . in
salinity  and
increased
pollution due
t0 - mangrove
removal.

discharges and  water
quality during construction
and by the management

body and marina operator. - '

by the mangroves affected by
construction w1ll be removed.

NOTE: Bold type indicates safeguards or effects not includ

in the text of either the draft or final EIS.

[ENV]-BAY-SUMMARY

ed in Table S7 of the final EIS, but contained

January 1992



POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED  EFFECTS
AFTER SAFEGUARDS

OVERSEEING

AUTHORITY

.4)

Disturbance of
marine fauna
and  erosion

.due to the

increase in
boat traffic.

6))

®

©

A restriction- will Dbe

- imposed on boat speed in

Sadgroves  Creek, ~ the
entrance - channel and the
marina canals.

A community education
programme  will  be
provided by thew
developer to  promote
public. awareness of the
use of Sadgroves Creek by
marine fauna, -

Erosion of the external
batters of the scawall will
be minimised by the use
of  appropriate  rock
protection on the wall.

Increased boat traffic travelling
at below the speed restriction
limit will have.a limited effect
on marine fauna.

Boat wakes will not cause

seawall erosion; however,
_erosion  of mudbanks in
Sadgroves Creek and the

* entrance channel’ may- result

from the increase in- boat
traffic. :

DPA/CCNT

5)

Reduction  of
water  quality
in canals and
the adjacent
creek  and

- harbour

waters.’

[ENV]-BAY-SUMMARY

s

(a)

®)

©)

@

NEO)

®

(2)

Public
programmes will be carried -

Canal design, pumpin g

capacity and low residence

time will ensure adequate
flushing of the canals and
prevent nutrient enrichment
and oxygen depletion in
canal waters.

Estate housing, lmldscaping
and services design will

minimise the runoff of.
sediment into the canals.

The management sumegy‘
‘will ensure that there is

minimal use of fertilisers
by canal estate ‘residents
and ~ that  uncontrolled

- discharges into the canals

will prohibited.
awareness

out and signs will be
erected to control litter.

The marina operator will
be specifically responsible
for litter cleanup in the
marina.

Hull maintenance will not
be permitted in the canals,
marina or hardstand areas.

Water quality testing will
be carried out before the
release’ of water from
inside bunded areas during
construction and corrective
action taken if necessary.

‘adverse

A building-up of fine silt is
predicted in the canals from
the pumped flushing water and
rainfall runoff,

Isolated but infrequent algal
blooms are predicted due to
weather  conditions
leading to inadequate mixing
and femperature gradients in
near surface canal waters.”

Water quality will remain
relatively high.

DPA/CCNT

January 1992



POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED  EFFECTS
AFTER SAFEGUARDS

OVERSEEING
AUTHORITY

5) CONT

o

)

®

0

(m)

= (m)

Ensuring  residents and

canal users are aware of
the requirements of the
four legislative instruments
which regulate the disposal
of pollutants into canals
and Darwin Harbour.

Boats moored in canals
will be required to have
chemical toilets or sewage
pumpout facilities.

Bilge discharge will not be
permitted in canals.

Signposting of canal water
regulations.

Public  education and
publication of appropriate
interpretive  material
outlining water

management strategy.

Outlet pipes will' be
incorporated into the

base of the bund wall-

below the overflow weirs
to  facilitate  water

" circulation in canals and

improve water quality.

A water  quality

moniforing strategy has
been prepared which
includes sampling at six
locations, inside and
outside the canal system
three times each year. A
range - of parameters
including heavy metals
and pesticides will  be

analysed for at least once

per year, .

6) Pollution from
sewage
overflow,
stormwater
discharges, oil
and - other
hydrocarbons.

[ENV]-BAY-SUMMARY

AS FOR ITEMS (g) - ()
ABOVE, AND

- (a)

Sewage pump stations will
be. located outside the

_canal catchment area and

any overflows will .be

dispersed and diluted in.

the tidally flushed areas of
Sadgroves Creek.

It is not intended that there
will be any pollution of the
canals from  sewerage
overflow,

The predicted effects from
stormwater discharge will be

" no greater than the effects. for

the current uncontrolled land
use of the area.

CCNT/DPA/NTES

January 1992



POTENTIAL

SAFEGUARDS

PREDICTED  EFFECTS
AFTER SATEGUARDS

OVERSEEING
AUTHORITY

)

_ ©)

(d)

(e)

Regular street clearﬁng will

be carried out and grated
pits and oil separates will
be installed to separate

solids and liquids near the

marina.

Regulations will  be
included in" the body
corporate “documents ' to
prohibit  uncontrolled

* discharges of oils, etc. into
-the canals.

An approved oil spill
contingency plan will be

prepared by

owner/operator  which
will require the marina
operator to be prepared
for a clean up in the
marina and/or the canal
areas.

Marina fuelling
infrastructure including

- storage tanks, automatic

cut-off systems, bunds
and  sumps ~ will be
designed and operated

- with appropriate safety

procedures as approved
by - supplier, CCNT,
WHA and DTW and will

* be the responsibility of

the owner/operator. .

TMPACTS
6) CONT
Pollution from

v

[ENV]-BAY-SUMMARY

anti-foulant
chemicals and
ot h e r
substances

- used for boat

maintenance
and - operation
resulting in an
increase  in
heavy - metal
concentrations
in  marine

sediments.

(@

®

(©

@

The marina’ operator will
be required to carry out a
regular washdown of the
boat maintenance area and
disposal of the residue off-
site.

There - will be a
government ban on TBT
based anti-foulants by the
time the canals are

*operational.

. Swimming and harvesting

of fish and crustaceans
in canals  will be
discouraged by
appropriate

signs/brochures.

Hull maintenance will not
be permitted in the canals,
marina or hardstand areas.

There is no predicted effect on
the  marina, canals or
Sadgroves Creek from
chemical substances used in
the boat maintenance area.

There may be some effect on
marine organisms in Sadgroves
Creek or Darwin Harbour

. from anti-foulant chemicals,
" but this: will be controlled by

Government regulation,

CCNT/DTW/DPIF -

January 1992



POTENTIAL

' SAFEGUARDS

PREDICTED EFFECTS

OVERSEEING

establish guidelines and
penalties for boat noise
emissions.

IMPACTS AFTER SAFEGUARDS AUTHORITY
"7) CONT (d) Haull maintenance will not

be permitted in the canals,

marina or hardstand areas.

8) Dust generated _(a) No blasting will be carried Dust  produced = during CCNT/DTW
during out during construction. construction will have no
construction : long-term  effects - on  the
affecting  the (b)  Suppression of dust on surrounding environment.
local air ‘ haul routes by the use of :
quality. water carts and sprays, No dust will be generated
o - from the project area after the

(c) Limitation of work by the completion of earthworks and
contractor in certain areas landscaping. -
when dust is generated by ,
strong adverse winds.
(d) Wet season rainfall will
remove dust-from trees.

9y Noise (@) Modern construction "Normal’ noise associated with DCC/DPA
pollution ©’ machines are fitted with construction site activities, :
during - air-conditioned cabins and ’ : 4
construction , noise attenuation mufflers, "’Normal’ - noise from a
and noise . - » _ residential srea,
from the estate (b) - In Stage 1, machines will )
housing and , be working on the eastern Boat raffic noise will affect
boat traffic side of the site "behind” the canal-side lot residents.
affecting ~ the the high ground and in i
local Stages 3 & 4 the machines
environment, * will be working below the

oufer bund wall level,

(¢) There is a railway
casement, buffer zone and
vacant land to the north
west of the site which will
attenuate noise when the
dry season south easterly
winds are blowing.

(d) The management body will

[ENV]-BAY-SUMMARY |
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POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED EFFECTS
AFTER SAFEGUARDS

OVERSEEING
AUTHORITY

10y Vispal impact

from the
removal of
natural
vegetation,
reshaping the
landform and
construction of
the _canal
estate.

(®)

- (©

(d)

(e)

Landscaping  will  be
carried  out by the
developer along the buffer
strip.’ ‘

Landscaping will also be
carriecd  out by  the
developer on areas of
public open space along
the bund walls as each
stage of the development is
completed.

The management body will
ensure reasonable aesthetics
within the development by
the =~ application of

covenants and their

énforcement by  the
management body.

Building height in the R4
zone will be limited to
four storeys.

Landscaping plans will
be developed in
consultation with CCNT
and DCC.

Bare areas will eventually be

replaced by landscaped lots -

and street scapes.

A well developed, aesthetically
pleasing residential
development will  be
established.

CCNT/DCC

11) Increased

mosquito
breeding
during
construction.

(@)

(b)

©)

(d

Grading and draining the

‘site so that water does not

pond during ‘the wet
season.

Following guidelines to
prevent mosquito breeding
(Whelan 1988).
Stormwater drains  will
have concrete inverts to
minimise vegetation growth
and water ponding.

Spraying programme for

specific areas if warranted

after consultation with
DHCS. '

Minimal short term effects
predicted  from - possible
increased mosquito - breeding
on the site during construction.

Long term effects expected to
be negligible within the estate.

DHCS

[ENV]-BAY-SUMMARY
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POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED EFFECTS OVERSEEING
AFTER SAFEGUARDS , AUTHORITY

12) The impact of
biting midges
and the
Ainsecticides
used to control
the  biting
midges.

(b)

©

(@

(e)

®

(®

Provision of an open wind
area  50-100m  wide
between the mangroves
and the residential estate.

Provision of a vegetation
strip on the landward side
of a light barricr on the
outer edge of the wind
belt.

Slight reduction in the area
of biting midge breeding
grounds by estate
construction and operation,

The management body will
conduct a public education
programme  to  alert

residents to the biting

midge problem and control
programme,

The management body will
arrange  monitoring - of
biting midge numbers and
investigate control
measures  in - conjunction

- with government agencies.

_ When necessary to use

insecticides,  the  less
environmentally damaging
chemicals will be used and
application will be under
strict control.

A statement will be
included in the land title
document which states

that biting insects are

present in the area in
large numbers at certain
times and may be of
concern to  some

_.residents. The statement
will also make it clear

that biting midges will
not be controlled by
government- either by
spraying or removing

-breeding habitat.

Biting midges will effect DHCS/CCNT/DCC
residents” outdoor activities at

certain times, particularly on

the edge of the estate. -

[ENV]-BAY-SUMMARY
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POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED EFFECTS
AFTER SAFEGUARDS.

" OVERSEEING

AUTHORITY

13) Soil  erosion

and loss of
topsoil during
earthworks
construction

and -"site

building
activity.

(@)

(b)

©

(@

(e)

®

(®

The main  ecarthworks
constriiction will be carried
out during the dry season
to minimise erosion.

Each  stage  of  the -
“development  will . be

separately . bunded (o
prevent loss of soil.

- Silt traps will be placed at
the location of outlets to

Sadgroves Creek.

‘Rehabilitation and

landscaping of  each
completed stage will be

planned for completion
*before the onset of the wet

season storms.

Temporary grading and
drainage will be provided
in areas not completed by
the end of the dry season.

Any adverse environmental
impacts caused by erosion
during” any stage of
construction  will  be
rectified  during . the
subsequent stage.

During the later stages of
the - development,  silt
fences, sediment trenches
and silt traps will- be
strategically  placed to
prevent erosion from canal
front lots before the lots
are  developed and
landscaped. .

It is predicted that wet
season storms will cause
some erosion on undeveloped
blocks and areas adjacent to
roads and services during
the construction period.

Erosion will continue to

occur in drainage paths and
stormwater channels after
construction until a stable
drainage system is reached.

CCNT/DTW

. 14) Increased
’ turbidity from -

runoff and
erosion- and
increased
sedimentation
in the estate
canals and
Sadgroves
Creek.

[ENV]-BAY-SUMMARY

SAFEGUARDS AS FOR
IMPACT NO.13 ABOVE, AND

(@)

(b)

“The management body will
‘provide  and  enforce

guidelines to  prevent

. erosion and runoff from

canal ‘side lots from
entering the canals,

The management body will
monitor siltation in the
canals, entrance channel
and Sadgroves Creek and
initiate remedial
maintenance (0 mitigate
any problem.

It is predicted that the

turbidity and sedimentation in

Sadgroves Cieek caused by

_ the construction and operation

of the estate will be reduced
to an acceptable level by the
safeguards and” will continue
to. reduce as the estate
becomes - landscaped and ‘the
new landform stabilises.

CCNT/DTW
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POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED EFFECTS
AFTER SAFEGUARDS

OVERSEEING
AUTHORITY

14) CONT

©

(d)

Gross sediment traps will
be  constructed near
stormwater outlets into the
canals.

A benchmark survey in
the channels will be
undertaken during site
surveys prior - to

construction so  that -

siltation can be

monitored and remedial
* action planned.

(15) Susceptibility
of tHE
development
to  cyclones,
storm - surge
and
greenhouse
effects.

[ENV]-BAY-SUMMARY

(@)

®

©

@

(e)

Design levels of the lock
and external perimeter
embankment are RL +
6.5m (AHD) to prevent
inundation by a 1 in 1000
year storm surge.

The management body will
prepare and implement an
emergency response plan

in co-operation with NTES. -

Commercial and domestic
buildings in the estate will
be designed for Category
1A terrain as prescribed in
the wind loading code.

Temporary bulkheads will
be provided at the lock
gates as protection during
cyclone and - storm. surge
events.

Allowance for increase in

height of outer portions’
of perimeter:

embankment. - Design of

_the outer lock gates will

also allow for future
vertical extension, .

The estate will be protected
from inundation by a storm
surge up 1o the level of a
predicted 1 in 1000 year

‘event,

CCNT/DPA/NTES

January 1992.



POTENTIAL

SAFEGUARDS

PREDICTED

EFFECTS

OVERSEEING

earth fill over

IMPACTS AFTER SAFEGUARDS AUTHORITY
(16) Placement of ‘(a) The outer boundary of the It ié predicted: that the - CCNT/DTW

mangroves and
marine  mud
creating acidic’
and  saline -
conditions and
.possible
settlement
problems.

" [ENV]-BAY-SUMMARY

(b)

©

(d

()

@

(g)

estate has been limited by
the criterion to construct
the perimeter wall on mud
less than -3m deep and for
most of the length of the
wall on 'mud less than 2m
deep.

Settlement of the bund

wall will be monitored and -

appropriate  pre-loading
applied to reduce long
term total and differential

_ settlements.

For internal earthworks, the

mud will be removed,
solar dried and replaced as
compacted engineered fill

~to eliminate consolidation

settlement.

The marine mud will be
covered with a minimum
of 2.5m of terrestrial fill to
prevent swelling and to
reduce  oxidation of
sulphides and the potential
for acid generation,

_Mangfoves will be cleared

and  removed - before
placement -of fill on the
bund wall alignment to
reduce settlement and the
production of methane gas
associated . with  the

~decomposition and

compression of organic
matter.
Further  geotechnical

investigations and testing
will be carried out on

_ the final alignment of the

bund wall to determine
mud depths and
compressibility  for

‘consolidation and "~ long
settlement

term
predictions  prior  to
construction commencing,

‘Woven geotextile fabric

will  be placed over
unconsolidated  marine
muds prior to
construction  of initial
bund and sea walls.

10

methods
" reclamation of the area of -

proposed  for

mangroves and mud will result
in  minimal adverse

-engineering or environmental

impacts either inside = or
outside the boundaries of the
canal estate. '
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POTENTIAL

SAFEGUARDS

EFFECTS

PREDICTED A OVERSEEING
IMPACTS AFTER SAFEGUARDS AUTHORITY
(17) Subsidence of (a) The underground bunker No subsidence or appreciable DTW
allotments will be exposed and filled settlement will occur.
over with compacted ' '
underground . engineered fill and the
munitions site . -natural surface contours
13. ’ will be re-established
around the site.. Other
munitions sites to be
destroyed  will  be
similarly freated to
conform  to  natural
surface contours. i
(18) Erosion  of (a) The outer bund wall will The sea wall will resist DTW
sea wall have a toe protection erosion and remain stable,
through wave apron.  The face will ’ :
impact, consist of large rocks
leaching  of excavated from the site
lines from - and designed to resist
wall core. maximum waves
predicted for design life
of structure. :
“(b) Filter layers of
intermediate sized rock
or geotextile fabric will
be placed between the
core of the bund wall
and the outer layer of
armour rock.
(19) Differential (a) Initial bund walls for Seepage gradients across the DTW -
water heads . each stage will _ be -sea wall will be low and not
inside  and designed as earthfill dam sufficient to initiate piping
outside canals - walls to withstand head or internal erosion,
will  place difference. »
pressure on »
sea wall. (b) The inner slope of the
‘ bund  wall will be
designed for the "end of
construction” and "rapid
drawdown" cases, and
" .the outer slope will be
designed for "end of
construction" and
M'steady seepage" cases.
The completed sea wall

(0

[ENV]-BAY-SUMMARY

will have a differential
head  of between 1-2

metres. The bulk fill
will have low
permeability to reduce
seepage  losses  from
canals.

11
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POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED EFFECTS

(20) Unpredictable

behaviour of
dried marine
muds to be
used for

consolidated -

fill/effects  of
drying of
muds.

- (a)

(b)

(¢)

Dryihg and replacement

of saturated soils
encountered  during
construction earthworks.

The area used for drying

of mud will be’

approximately twice the
area from which the mud
was excavated at any one
time, . T

The mud will be dried to
about 30%  moisture
content then compacted
in layers. to a target
density of 1.4t/m’ at an
air voids ratio of 5-10%.
Further  geotechnical
investigations will be
undertaken to determine
the compaction, strength
and consolidation

- properties of solar dried

mud so that stability can
be confirmed and long-
term settlement
predicted.

(21) Groundwater

seepage may
soften
compacted
mud and
develop a
perched
water table.
May cause
capillary rise
of salts.

[ENV]-BAY-SUMMARY

(a)

(b)

» )

. prohibit

and loss

The low permeability and
low air voids ratio of the
compacted mud will
ingress  of
groundwater and
preclude mud softening
of strength.
Laboratory testing before
final désign phase will be
carried out to determine
the  saturated strength

.and  permeability of

compacted mud.

If a perched water table
forms it will be at least
3.5m  below  ground
surface and below the
level of water in the
canals.

Monitoring bores will be
installed in the fill after
the completion of

- earthworks to monitor
_the groundwater levels

and  provide  water

‘samples for testing.

12

, OVERSEEING
AFTER -SAFEGUARDS AUTHORITY
Behaviour of dried muds DTW/CCNT
will be predictable and
settlement/stability problems
minimal, ‘ ’
Compacted mud will not DTW

soften or lose strength,

Perched water table will not
affect upper soils of canal
lots. :

' January 1992



POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED EFFECTS
AFTER SAFEGUARDS

OVERSEEING
AUTHORITY

(22) Effects of = (a)
. construction

and

" maintenance

dredging on

the = marine

(¢). |

Dredge spoil from
construction  of  the
Sadgroves Creek
approach channel will be
disposed of within the

confines of the

development,

Maintenance  dredging

requirements should be
slight due to control of
sedimentation from
runoff, flushing of
entrance channel through
outflow from lock
operation, and experience
with  other  dredged
channels in the vicinity.

Any maintenance
dredging  would be
undertaken according to
the requirements of the
responsible  authorities,
on appropriate  tidal
cycles, and spill disposed
of as directed by the
authorities.

Maintenance dredging of

canals will be infrequent
due to mechanisms to
control sediment runoff,

Dredging could be done

by dewatering canals
first. i

Short = term  increased
turbidity levels in Sadgroves
Creek  during  dredging

operations. -

DPA/CCNT

environment.
(b)
(@)
(23) Maintenance (a)

and proposed

automatic

operation of

lock  could

cause )
_ problems.

(©

[ENV]-BAY-SUMMARY

All mechanical equipment

~ associated  with  lock
operation will be installed

above water level.

A sliding gate automatic
system modelled on Bel
Marin. Keys, California,
where there have been
no accidents or  serious
failures; is preferred.

The management body -

will - be responsible for
letting a period contract
for regular inspection
and servicing and annual

"maintenance and
refurbishing of the lock.

13

Lock operation will be
incident-free, .

DPA/DTW

January 1992



POTENTIAL

PREDICTED = EFFECTS

and pesticide
pollutants in

‘muds already

on site would
be  released
by disturbing
the muds
during - the
dredging and
clearing  of

T mangroves.

[ENV]-BAY-SUMMARY

#

‘metal  and

undertake marine
sediment sampling and a
bio-accumulation study of
an _appropriate marine
organism before work on
site  commences to
establish baseline heavy
organic
pollutant levels.

14

concentrations  will = be

* tracked in some detail to
enable ameliorative measures
to. be investigated ~ if
necessary.

SAFEGUARDS ~ OVERSEEING
IMPACTS AFTER SAFEGUARDS AUTHORITY
(23) CONT {(d) Bulkheads will be
provided for insertion
behind  gates  when
required for maintenance
or repair work. o
{24) Changes fto (a) The. proponent will Adequate  environmental CCNT
design  over provide ~CCNT  with _protection will be negotiated '
the four year details of project changes at all stages of development.
staged. as the development ‘
construction . progresses - and: . will
period could willingly  participate in
occur and not CCNT’s review of this
be subject to information. :
environmental
assessment,
(25) Location of (a) -~ The rising main will Maintenance of the sewer . " PAWA
sewer rising either be cast into the will not be a problem, :
m a i n base slab of the lock or : ‘
underneath placed in a lidded trench
the canal lock which would be
will  present accessible with the lock
maintenance fully drained. ’
problems.
(26) Canals widths {a) Criteria for navigable Canals will be wide enough DPA/CCNT
: not sufficient - .- widths . for . -canals, :. -. s for: clear:- navigation of. all
for clear -: channels. . and. .- marina - design vessels. '
navigation, fairways recommended '
by CCNT will be
incorporated in' final
- design. ‘
+ (27) Heavy metals (a) The  developer will Heavy - metal  pollutant CCNT/DPA/DPIF

- January 1992



POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED EFFECTS

AFTER SAFEGUARDS

. OVERSEEING

AUTHORITY

27) CCNT

(b) A condition of passing

()

the title from developer

to management body will .

be inclusion of
continuation of marine

- sediment and  water

quality monitoring.

Heavy metal
concentrations in  the
canal sediments will be
measured following the
first year of operation of
the lock system.

[ENV]-BAY-SUMMARY
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POTENTIAL
IMPACTS

SAFEGUARDS

PREDICTED  EFFECTS
AFTER SAFEGUARDS

OVERSEEING
AUTHORITY

1y

SOCIAL

" Effect of the

development
on historical
and
archaeological
sites.

(a)

(b)

(©

(@

©

®

A detailed plan and
photographic record of all
sites will be compiled
before the - development
interferes with any of the
sites. ‘

Deleted

The developer will liaise =

with heritage authorities

_-and government on the

tequirements for records to
be kept and sites to be
retained.

A record of all shell
scatters on the site will be
compiled prior to
construction activity on the
site.

An archaeological salvage
excavation of significant

finds will be undertaken

prior to construction.

Any shell scatters or other
archa¢ological
encountered  during
construction  will  be

~reported to the NT

Museum and work will be

‘terminated in the area until
clearance to ‘proceed is

negotiated.

sites

The proposed safeguards will

ensure that there is no
unauthorised adverse effect on
any heritage or archaeological

osite curreatly  known  or

encountered

: during
construction.

MAGNT/CCNT -

2)

[ENVI]-BAY-SUMMARY

Danger  from
crocodiles and
box-jellyfish
and drowning
in the canals
and Sadgroves
Creek.

(a)

(®)

©

The salt water intakes to

the canals will be screened
both during initial filling
and at the water circulation
pump intakes.

The overflow weirs™ will
also be screened.

The management body will

provide public education .

on the dangers and
responsibilities of living on
a canal estate and will

16

Accidental drowning, stings or

crocodile attack would be a
result of personal negligence
rather than a consequence of
insufficient information and
warning provided by the
management body.

CCNT -
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POTENTIAL

OVERSEEING

SAFEGUARDS PREDICTED  EFFECTS

IMPACTS AFTER SAFEGUARDS AUTHORITY
2) CONT (¢) provide signs discouraging
swimming, particularly in
the period October - May.
(d) Lifesaving equipment ‘will
be provided on jetties, at
the marina and at the lock.

3) Increased (a) Two new intersections will Some additional delays to DTW
vehicular be designed and through traffic will be -
traffic on constructed  on . Tiger created by the intersections
Tiger Brennan brennan Drive in on Tiger Brennan Drive.

Drive and accordance with DTW : :
other approach requests and guidelines.

roads to the - ‘

canal estate. (by DTW will be provided

Requirement with predicted population

for relocation trends in the canal estate

of - planned to enable planning of the

future re-direction or upgrading

roundabout. " of nearby traffic.

(¢) The  proponent has
undertaken to provide an
acceptable future
foundation for the new
roundabout intersection.

4) Difficult (a) Pedestrian/bicycle access to Satisfactory  provision  of DTW
access for and from, and within the bicycle/pedestrians access.
pedestrians estate will be planned in -
and cyclists. conjunction with DTW.

5) All  normal (a)  Power, water and fire High ‘quality  residential DTW/DCC
services  and services' will be provided - suburb. : '
facilities to the estate.’ :
afforded 10 C
other (b) Stormwater drainage and

[ENV]-BAY-SUMMARY

ratepayers in
the  Darwin
City region
will have to
be  planned

_and - provided

to the
residents - of
the canal
estate.

©

@

sewerage . systems will be
constructed with overflows
into the tidally flushed
areas of Sadgroves Creek.

Domestic garbage
collection and disposal
services will be provided

- by the DCC contractor.

Commercial and industrial
services “are in -close
proximity at Darwin City,
Stuart Park, Parap and
Winnellie. -

17
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equipped with childrens’
playground facilities.

18

POTENTIAL SAFEGUARDS PREDICTED  EFFECTS OVERSEEING
IMPACTS ‘ AFTER SAFEGUARDS AUTHORITY
5) CONT (¢) The nearby schools, ‘Stuart
Park and Parap Primary;
Darwin High and St John’s
College, can cater  for
potential student numbers
from the proposed estate.
(f)  Darwin Bus Service could
service the estatc as an
- extension to the Stuart -
Park or Winnellie routes.
(g) Passive recreational areas
.. will be available on the
estate. Over 11% of the .
estate land area has been
set aside as open space.
(h) "Green" streets will be
provided as appropriate
and if agreed by
governiment.
6) Boat traffic in - (a) Navigational aids will be Possible cumulative impact on DTW/DPA
.. the approaches provided in  the lower Sadgroves Creek.
and lower .reaches  of - Sadgroves
reaches = of Creek and the approach
Sadgroves. channel to the lock. -
Creek will be o S
increased. (b) Lay-bys will be installed
inside and outside the
lock entrance to allow
temporary mooring of
craft while waiting to use
lock. '
(7) Noise and (a) A 25m landscaped buffer The buffer will reduce CCNT
visual impacts strip between the estate visual, but not noise impacts,
from  Tiger and- road will Dbe on the estate,
Brennan established, in' addition to
Drive on the separation which
residents of exists due to the rail and
the estate, water reserves.
8) Inadequate (a). Parklands/open space will Adequate public open space CCNT/DCC
open space/ be increased to 11% .of will be available, '
community the land area of the
facilities. estate.
(b) Community parks will be

January 1992



" POTENTIAL

PREDICTED

9)

SAFEGUARDS _ ‘ EFFECTS OVERSEEING
IMPACTS - AFTER SAFEGUARDS AUTHORITY
8) CONT . {¢) Linear parks will be
: designed for . cycling,
wheelchair and
pedestrian use and will
be appropriately
" landscaped.
Visual - (a)  The visual integrity of Visual impacts of private CCNT/DPA
impacts  of ' the -canal lots will be jetties will be minimised. o
non-standard maintained through an ‘
private jetties. appropriate development
covenant administered by .
thie management body.
10) Inadequate (a) Special legislation will be Effective: management will CCNT/DLH
estate introduced by minimise  environmental
management government  to  allow effects potentially arising

will result in

,adverse
" environmental

and social
impacts.

(b)

appropriate management
of common property by a
management body or
Body - Corporate.

-Legislative control over

the body will ensure the
responsibilities -are not
neglected. ‘

The areas to be managed
by the body include the
canals, marina,
navigation lock, pumping
system, water quality and
certain open space.

from construction and
operation cf the estate.

KEY TO OVERSEEING AUTHORITY ABBREVIATIONS

CCNT -
PAWA -

DPA

NTES -
DTW -

DCC

~ DHCS -
DPIF -
MAGNT -

DLH

[ENV]-BAY-SUMMARY

Conservation Commission of the Northern Territory
. Power and Water Authority

- Darwin Port Authority

Northern Territory Emergency Services
. Department of Transport and. Works

- Darwin City Council

Department of Health and Community Services
Department of Primary Industry and Fisheries
Museums and Art Galleries of the Northern Territory

- Department of Lands and Housing

January 1992
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1.0 - INTRODUCTION

1.1

S 1.2

1.3

- ln response to the commissnon by the Envnronment Protectaon Umt of the

Conservauon Commzssmn of the Nonhem Termory, Port and Harbour
Consutftants Pty lelted have undertaken a review of the Draft Env1ronmental ,

.Impact Statement for the pr_oposad Baywew Haven Canal Estate. -

" ,Terms of - Reference are that the Conservatnon Comm:ssxon is seeking,
mdependent expert advuce and review of the fonowmg aspects of the pro;ect

0 Th‘é canal estate, co_n'c'ept 'and_ design.

- (i) o Potenhal tmpacts on coastal processes/landforms in terms of water

and sednment movements, erosion, etc

(iii)f - Adequacy of mvestngatnons and desugn relating to stabmty of
’ structures such as seawatts breakwaters and revetment. ’

(ivy - lm‘pacts’,of‘ drgdgih‘g aﬁd reclamation in terms of settlemeht! stability,
: behaviour of marine muds, requirements for maintenanqe dredging.

-{v) ‘ Loak structure design and operation.

v Predicted water quality within the canals.in terms of mixing, flushing,

potential for accumulation of poliutants such as heavy metals.

- (vii) Proposed 'éstate management in telation to matters associatedtwith '

’ env1ronmenta| protectlon such as operation of ﬂushtng systems and
“lock, mamtenanoe dredgmg, erosnon water quahty, eic.

»' Port andiHarbour Consutt_a‘nts staff who were engaged in this review were:

()~ Alan G.Smith - Principal

() - John P.A, Schepis - -Associate/Senior Coastal Engmeer
(iii) ' HaddnnAW Barr - Semor Dessgn Engmeer

Brief C,.V."s of these reviewers are attac;hed as an appendix to this report.

\ "n'cw*-\’ ‘X wm\ A ‘\‘rc--—w-"v. 34 xvr T.; -‘:‘.’;.‘?;*z';.r'i."'-f»‘?:“":'.'.'- (AR FCREIRS L



2.0

THE CANAL VESTATE',_CONCEPT AND DESIGN

2.1

. 2.2

’ _lntrOductlon‘ )

The proposal is to develop a hlgh qualtty reSldentral canal estate atong the ,
‘ -northern shoreé of the mrddle reaches of Sadgroves Creek Darwin Harbour The

estate wrll lnclude a mix of detached residential dwellmgs cluster dwelllngs high

~ density resxdentlal dwelltngs and commercial property . around.a canal system .
‘and manna ’ :

- 1 25 house lots will have canal frontage and the marina wrll provrde space for
60 berths whrch will be available to residents without canal frontage or other
users from outside the canal estate The development wrll help satlsly a

: demand for safe moonngs for boats within the Darwm area,

General Comments '

(a) N , _‘ The concept is for a fully enclosed canal system and. manna W|th

- water: level mamtalned at about R. L. 32m above AH.D. A lock is

to be used for the passage of boats to'and from a dredged entrance

channel into Sadgroves Creek. - Flushlng of the canal system and

| marma lS to be achieved by pumpmg in- seawater from Sadgroves

Creek near- the lock .and dlschargrng via weirs at the canal
extremities back into Sadgroves Creek

(b) : , vThe penmeter seawall and outer end of the lock have top levels set

at a minimum of R. L. 65 AH. D. following comments by the Bureau "
~of Meteorology inits revrew of the Prelrmmary Environmental Report

- This gives a treeboard of 300 mm on the current predrctlon for the T

1000 year cyclonlc surge level

lc) ) _Canal fronlage housmg -allotments have thelr minimum ground
' " surface level setat R.L. 5.0 AH.D. This level corresponds with the
100 year cyclontc surge level as predlcted in the “Greater Darwin
‘ Slorm Surge Study". (Thrs criterion agrees with the recommendation
for mlnlmum building floor levels in canal estales contalned in the
W.A. Government publication - 'Recommendatrons for the
~ Development of Canal Estat‘es") There is therefore an outside .
~-chance that a failure of the: seawall or lock gates could "lead to"
flooding of pnvate property within allotments with canal lrontage

Lo




22 General Comments

()

(d)

- cont'd : ,
: Lttlgatlon agamst the - owners of the talled stmcture could follow as
- aresult. Desrgn and constructlon of the seawall and lock gates and.

their respective toundatlons must therefore be . vigorously checked '

» and supervused Thorough geotechnlcal mvestlgatlons of the site are
S essentlal :

.:Approxmately one thrrd of the development mvolves reclamatton
~over low lylng areas of mudtlats and mangroves Because of the

.{»

- - settlement problems associated with reclalmlng over..saturated
: iimanne mud it is proposed that where reclamation is planned, all the

marine mud will. be physmally removed, solar dried, then placed back -

- in its. onglnal posutron as a consolidated englneenng fill material. L
’ When used as an englneermg fl” material, the solar dried marlne ’

mud wrll be restricted toa maximum total’ thlckness of 1 5 metres .

* Over thls w:ll be placed a terrestnal fill material of not less than

.25 metres thlckness By usulg this method and by properly’

> consohdatmg the- solar dned marine mud fill, it is antrcnpated that .
long’ term settlement wnll not occur. This method is also designed to

prevent escape from the marme mud of toxic salts into the'

o groundwater Reclamatlon over marme mud areas will be limited to

where the existing thickness does not exceed 3.0 metres. This
lrmltatlon is based on stablllty problems at the edge of the tlll zone,

but more lmportantly lS based on the need to limit the initial
consolrdatron period and mlnlmtse long term differential settlements V

23 'Recomm_endatlons

As the Bayview Haven. Canal Estate involves creatlng a system of

, canals ~with water surface level mamtamed at approximately

3. 2 metres above mean sea level, the seawall will in eflect be acting - A

~ as an earth dam holdmg back the waters of the canal system. At

extreme hlgh tides the seawall holds back the sea. Iti is concelvable ’
that seepage through the earthfrll and seawall could pose operatxonal
problems in maintaining the design water surtace level within the
canals in addition to causing other’ problems such as loss of tines

~ and mstabrlrty within the seawall. Therefore thorough and detalled ’

englneenng tnvestrgatrons and assessment of geotechmcal

TIe
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(a)

o

(o)

Recommendations

[

’ cont d

condmons seawall rntegnty, lock structure in addmon to other
aspects of the design of the canals will be 'requrred
Recommendatrons on these and other rssues are glven in thrs-

' rewew

Yo

The EIS contarns a report on a two drmensronal water crrculatlon

: analysrs of the canal system The. report identifies the best optron of

a number ot lnflow/outllow arrangements rnvestlgated by-means of -
the Wessre" computer model. This model was developed by the
CSlRO o’ ‘study . two . dimensional crrculatron patterns - and

. sedrmentatron within lakes canals and other water bodies and is an

appropnate tool to use in. this project. The model berng two
drmensronal does not calculate vertical vanatron of low velocrty ,

_ However the |dent1tyrng of 'dead" areas of very low water.circulation

in the two drmensronal model is very useful and sufficient to identify .

' both the best rnllow/outtlow arrangement and to ldentn‘y the potential
) "dead areas ‘These "dead" areas are. locatxons at which stormwater
) (possrbly contarnrng pollutants) should not be allowed to drscharge

tis therefore recommended that stormwater drain outtalls not be

permitted along the western sectron of the southern shorelrne of the

, westem canal or along the northern side and eastern side of the ,
o marina. It.is also recommended that clarification by grven onthe - -

R rmplrcatron for pump cycie times ot closrng the outfall weirs during
tides above R.L. 3. 2 A. H D.

: Detalls of the dredged entrance channel should be included in the

ElS Intormatron needs to be provrded on the mtended minimum’
navigable waterway width within the entrance channel the proposed

'channel ‘side slopes gtven the presence of transverse and
longrtudrnal current velocities; and the possrble beneficial role of the

mangroves in aldlng the stabilisation of the channel profile. The -

" provision of a siit trap to entrap sedlments movmg downstream jn . '
- Sadgroves Creek and those exiting from the Canal Estate is an

option’ to be consrdered The above factors will determine the_
volume of excavation requrred for an entrance channel which is safe

to navrgate and requrres the least frequerit rnalntenance dredgmg

A PERENAY AR LL L AT ad Fp vt PR CATI M e e e S



2.3

@

L .~ :

; ‘(f,)_

Recommendations

cont'd ‘

Those factors also have lmphcatlons for the lmpact of the pro;ect on

the natural envuronment wnhln Sadgroves Creek and Darwin
Harbour o

‘ _FolloWing {c), detaus should also be prov:ded on des;gnated sporlf

" -areas for development and mamtenance dredglng of the entrance
gchannel ‘

<

Con31deratxon should ‘be glven to the provcsnon of entrance

breakwaters and channel entrance navigation aids to provide safe =

- ) f_passage wnhln the entrance channel

( The desagn of the seawall and lock gates should allow for two sets

of extreme water level events namely

,»(i) o '4'1,00"'yéar cyclonic surge level-}:O.S m allowanee for -

' Greenhouse Effect + allowance for wave and wind setup. '

‘(ii) 3 10’0‘0 year cyclonic s'urge’ieve;,

A 0. 3m freeboard 1o the extreme Ievel should be provnded in each‘ _

_case
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4.0 ‘ ADEQUACY OF INVESTIGATIONS AND DESIGN RELATING TO THE STABILITY OF .
: STRUCTURES SUCH AS SEAWALLS REVETMENT AND LOCK STRUCTURE"

41 - General Comm,ents

()

o

-

" As mentroned prevrously in Sectlon 1.0 of this revnew thorouqh and :
' detanled engmeenng investigations and assessment ot geotechnical
N condmons whrch atfect the seawall rntegnty, lock: structure and its

loundatron desrgn will - be requrred , Though the tmal

: embankment/seawall isa relattvely broad and low structure whxch at"
" first rmpressron appears to present no stabrlrty problems, it must be -

realised that the greater proportron of the wrdth will be bulk fill

rbvmaterral ofa permeable to highly permeable nature. .Consequently

the rmtral bund wall within the embankment/seawall should be able

S () wrthstand the full hydrostatrc head of the canals relative to

external rntertrdal mudflat ground level and provude the necessary'

rmpermeabllrty to. seepage tlow

E'xtemally', the Seawall tand initial bund wall) should be deslgned as .
a breakwalér seaward face with properly controlled armour stone
- size and underlymg filter layer The armour stone size should be
* selected to resist the maxtmum wave climate approprrate to the .
‘fdesrgn life of the structure current velocrtres arising through tidal

rntluences and boat wash. ltis. suggested that the 100 year return

= cyclone rncludrng an allowance for Greenhouse Eftect be accepted
- as the desrgn cnterra ' '

The seawall rtselt wrll be tounded on undrsturbed marme mud and

,theretore subject to settlement over an extended perrod of time. The
_rmpermeable core “should be such that it remamrs intact

notwrthstandtng the settlement of the seawall. )

: The desrgn of the lock structure is multi- dlscrplmed Geotechnrcal
, hydraullc structural . mechanical and electrical’ engrneermg are

“involved to varying degrees The geotechnlcal aspects of the desrgn
,'wrll possrbly present the blggest challenge




4.2

Recbmmendatlons

(@)

(b)

‘As the seawall in eftect becomes an earthml dam, comprehensive
: geotechmcal testmg and. repomng on foundatron condmons is
: requrred AII embankment structures whrch aretoretaina dtfferentralt

water level head are to be desrgned in accordance with estabhshed

procedures for earthfill dam design: Scour of embankment toes Is

to be exammed

The geotechmcal mvestrgatrons wrll also account for the. presence of

- the.marine mud ‘which may lead to long term settlement of the .
f seawall (and entrance breakwaters if burlt) Due allowance for
settlement is to be made in design and. the performanice of the
* structures should be monrtored dunng the construction penod and at
" »regutar rnterva!s thereafter Any requrrement “for ~staging
- embankment constructron is to.be consrdered and a constructron’
. programme shculd be submrtted '
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5.0

IMPACTS OF DREDGING AND RECLAMATION IN TERMS OF SETTLEMENT

A vGeneral Commentsbi.'"-

v

©

, STABILITY BEHAVlOUR OF MARINE MUDS REQU!REMENTS FOR MAlNTENANCE
'DREDGNG :

i

L
4

As previously stated in this review abodt one third of the area of the

development will lnclude reclamatron over intertidal’ mangrove
L mudflat areas and the prior phyStcal removal, solar drying and the

replacement as a consolrdated fill of the marine mud itself. The full

fr.depth of the manne mud wall be removed for solar drylng and
i recompactlon ‘However, ‘depth of excavatlon will not exceed
) 3 0 metres as marine mud sediments of greater thickness than this
-are excluded lrom the -planned areas of reclamation.  The
vreclamatron areas should theretore be free of long term settlement .
‘problems provrdlng the drylng and consolrda’uon process is properly
i engrneered and monrtored '

' . The seawalls will be built on undrsturbed hence unpreconsolrdated -
: marrne mud and therefore subject to long term settlement The

seawall is in effect bemg constructed |n two stages the first stage
belng as -the -initial - bund wall constructron to a height of

g R.L. 45 A, H D. As stated in paragraph 3.2(b) the structure should'
. be monrtored dunng the constructron phase and thereafter.

_Dredgmg ol the entrance channel wrll mvolve a cut of two to three

metres depth through marine mud sedlments in the intertidal

, mangrove mudtlat area. Stabrlrty of the marine mud will depend.on
"the design slope adopted for. the channel slde slopes and the degree |

to Wthh the mangrove root systems hold the soil. The mangroves‘

also assist by- rmpedlng water flow at the mud surface. “The
contmued presence .of healthy mangroves adjacent to the dredged
: entrance channel srde slopes is therefore |mportant

- As stated prevrously, the dredging programme should be arranged
o coincide with predicted- low trdes to maximise the amount of -

excavatlon carned out rn the "dry

,_<10‘_ .
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5.2

+

General Comrﬁenté cont'd

(9

Ongoing maintenance dredging will probably- be required‘ in the

entrance channel .Jnot because of sedrmen’( brought down from the
development but because of sedrment movement within Sadgroves

Creek during periods of high run- -off and also from occaswnal _

slumping within the. entrance channel itself. The latter will tend to

-become less with the passage of time as the srde slopes gradually '
. achieve a slabr!e profrle '

Recommendations

(a)

- {c)

"Regular momtorrng of the initial bund wall constructron and
_ subsequemly the. seawall constructron for settlement should be set
. in place to oheck for potentral problems regardrng mtegnty of the

bund wall and its rmpermeable core. .

"‘The solar dryrng and consolidation of the. marme mud subsequently A
L must be carried out strictly in accordance wrth an approved soils
‘ engrneermg procedure. Certification of reclaimed areas as berng
surtable for development should be obtalned from an mdependent'.

approved soils tesxrng laboratory.

A design for'the entrance channel including protective breakwaters

~and silt trap if investigations into these prove their necessrty, should ‘
‘ be submmed as part of this review process ’

- 11 -
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6.0

6.1

.

(@

(b)

'LOCK STRUCTURE DESIGN AND OPERATION

© . General Comment_s :

" The Iock structure will be located where manne mud sedrments

[ tew

presentty exist. Excavatron of the marine mud down to solid strata -
“as in. the reclamation areas, would appear to be necessary to

provrde a proper toundatron for this structure ‘given its need for zero '

‘setttement to ‘occur in either the. short. or the long term under a'

: vanety of Ioadrng condrtrons The potential also exists for uplift and

hydrostat:c pressure problems associated wrth the different water
!eve!s either side of and within the lock. A thorough rnvestrgatton y

“into geotechmcat and ground seepage factors is requrred

The selectron ot the most troubte tree type ot tock gate type is

i tmportant The totlowrng comments “are ‘made in the’ light of .

S dtscussrons held wrth the Darwin Port Authorrty on the development .

Q‘and operatton of the tock gates at Frances Bay T

. M iThe horrzontal slrdmg gates have proven to be expensrve ‘

to manntam _parttcu!arly because of underwater
mechanical componente It would be preferabte to use
, outward opening gates and to ensure that alt mechamcal -
equrpment is installed above water tevet

,‘:'(ii) _ p Malfunctron or ;ammmg of the gates by debris can occur.

- Provision shoutd be made fora third gate to be manuatly. '
inserted in an emergency and as a further safeguard
dunng cyctones ’

o (iii) 'Operatton ot lock gates rn a high trdat range is a

specnatrst task, requrnng expenenced personnet who can

react to unusuat ‘situations such as: ;ammtng of gates or
’ violet movement of vessels' in the lock. A -number of,

potentralty crmcat situations at Frances Bay have been
“averted by the quick reaction of experrenced Port
~Authority staff. Lock gates at Bayview Haven Canal

Estate will require operation by a lock master and trained
" personnel. '

“12.
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(0)

. 6.2 ' Recomrnendatlons

.Geotechnlcal lnvesllgallons are requ:red for . deSlgn of the lock ,
structure foundations and to determlne whether long term dlfferentlal

settlement between the. fock. and embankment could lead to seallng

’ and keylng problems

The Developer should obtaln adyice from lhe Darwm Port Authonly

“on constructlon operatlon and malntenance aspects of the proposed v

lock. The llmltatlons of operatmg lock gates in strong tldal currents

B and a hlgh tlde range should be carelully exammed Prowsnon'
- should be made for emergency sealmg of the lock with a lhlrd gate.

The agreement for malntenance of the Canal Estale should specxly
that a full time fock master and staff are employed by the. Body"

: "Corporate for operatlon and maintenance of lhe lock.

-13 -
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(o)

@
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7.0  -YPREDICTED WATER QUALITY »WITHIN THE CANALS IN TERMS OF MIX!NG
) FLUSHING POTENTIAL FOR ACCUMULAT!ON OF POLLUTANTS SUCH AS HEAVY}

A " General Comments ‘

lnvesttgatlons into the desrgn ot the crrculatlon system carned out by

the Proponents consultants were discussed in Section 1 0 of this
‘review. Recommendattons regardmg the prohtbmng of stormwater

drain outfalls in ldentn‘ted deadwater zones were made. .

' Althou_g’h operation of the canal flushing pumps at the optimum
positions indicated by the computer model shows reasonably good .
circulation with a minimum of deadwater areas, the fact remams that". .

the. model is only two dimensional and does not reveal flow velocity
vanatron with depth through the water body. Potential zones of

. deadwater in the threé dimensional canal system will also occur at
. the base of the overflow wetrs for mstance ~ Periodic flushing of.

bottomn waters by means of strategically placed outfall ptpes in

. ldentmed deadwater zones is desrrable

' Momtonng ot pollutant concentratrons should be camed out on a

. regular basis- to ensure good water quality ‘is mamtalned' o
' Concentrattons should also be checked after high. rainfall actrvrty o
" when pollutants amve inthe canals from the canal catchment area.
‘ ‘The- momtonng will determme whether pump cycle times need to ber
"fmcreased to achreve the desrrable flushing of pollutants from the

canal system _

7.2 Reco,’mmendatl'ons

Itis recommended that the arrangement of 'pumplng vand outfall
posmons ldentmed inthe computer modellrng study be accepted but
that bottom draining outfall plpes of adequate size be considered at -

: the tollownng locatlons

M - B mrdway along the western most stralght ot the westem '
canal southern shorelme

;“. 14 -




7.2

(@

Recommendations -

~cont'd

(i) ~ at the intersection of the nonhem and eastern marina
basrn toe hnes and
~ (i) . atthe weir locations.

* Thése pipes would require a gate valve for normal operation to
' cohtrbl bottom water flow velocity a_nd;an emergency shut—off valve.

The pump capacrty should be. such that the pump cycle times for

normal operanon allow adequate margin for increase in- the event .

that pollutant levels within the canal - system rise. Adequate"

o allowance must a|so be made for hrgh spring tides when determmmg' 4 N
: cycle times. tis recommended that normal Cycle times be such that

- 'a doublmg of cycle time is possxble to deal..with an emergency
srtuatlon ' ' |

-15 -




‘8.0

(@
S moniiored on a regular basis to determine whether pump cycle times
“are adequate It is stated in the EIS that the possible target period
' 'tor retentxon will be 4 days. This retennon penod it achleved with

)

@

' PROPOSED ESTATE MANAGEMENT IN RELATION TO MATTERS ASSOCIATED WITH |
ENVIRONMENTAL PROTECTION SUCH AS OPERATION OF FLUSHING SYSTEMS AND |
~ LOCK, MA!NTENANCE DREDGING, EROSION WATER QUALITY ETC.

81 G.evnéral,Cor_nm,ents ‘

'As Stated in Section 6.0, pollutant COncentrations'should"be

2:cycles of 4 hour operation per day, would probably all_cw for
iincreasing cycle times up to double the normal to deal with an.
. unexpected increase in pollutant ¢oncentration. '

- Outfall weir structures must include gates which close: during high
tides greater than R.L. 32 AH.D: The operation of these gates . =
' must be integrated with the'operation’ of the pumps, both obviously .
o 'bemg llmrted to the nda! "wmdow when ude levels are below .
R. L 3 2 AH. D

Water q’ua’lity and bed sediment mcnitoring “and manage'ment

' -condmons need to be set by the Conservanon Commission. It is
_suggested that the Australia and New Zealand Env:ronmental '
7 Council, National Water Quality-Guidelines (Draft), October. 1990 be-

. :used 'a”s'the'standard Beneficial uses of the canal and marina water

body whrch should apply mclude occasronal contact recreation

besides boatmg Because of the high standard .of hous:ng to be-
developed inthe Cana! Estate, residents will expect a pnstme water

qualrty appearance free from oils, greases and htter

~ Lock operation is not dire’ct!yvinyolved in the flushing or ¢ circulation

ofperati'o'ns_ although it r_nuSt be allowed for in the determination of

V pump flow required to ‘achieve _thedeéired retention time. On
“average, theloss of water f'rorn the canal system from a single use
of the lock will be about 300 cubic metres wh|ch er cause a fall in.
water surface levei thrcughout the canal system of approxxmateiyA
4 mm. ‘ '

-16 -
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8.1

8.2

General Comments cont'd

(&)

()

i’(a)" o

. wrlhm the canal system and marina to determlne the minimum pump .

CN

()

Ch

Erosron during constructlon and building act:vrty is to be controlled
by placement of silt fences sedlment trenches, etc. around building
sites and embankments or initial bund wallmg around each stage. of -

, development
Mamtenance dredgmg as dlscussed prevrously in this review will be
" an ongomg requrrement in view of the condmons prevarllng in
'. Sadgroves Creek ‘

'Récommendatlons

- The Developer should carry out regular momtormg of water qualrty |

cycle txmes requrred to marntam the water. qualrty standards to be set )

' by the Conservatlon Commlssmn

lt should be made oblrgatory for the Developer to put in place the o

- .stated measures requrred to- adequately control movement ot

sedlment dunng constructron and burldmg actlvmes

A management strat_egy should be prepared which outlines minimum

requirements for the operation of bottom flushing pipe outlets. The
total allowable water level variation msrde the canal system will need
to be consrdered ’ '

A study of the dredged entrance channel design’in oo:njun_ction with

tidal current flows and sediment movements in Sadgroves Creek

.~ should be carried out -to determme the amount ‘of marntenance'
. dredgmg that is llkely to be requrred o

The'Conserv’atlon Commission shouldse’tthe*standards to which _'
water quallty and sediment monltoring and managementare to be
carried out. These standards should be lncluded in the agreement
prepared for mamtenance of the Canal Estate by the Body

, Corporate

- 17 -
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9.0 DESIGN OF INTER!OR CHANNELS, FAIRWAYS AND BERTHS WlTHfN THE CANAL _
' SYSTEM AND MAH!NA '

9.1 . General Cornm'ents

. No infor'mation has been pro‘vided‘ in the EIS on anﬁcipated mix of S

boat srzes whether the boats are expected to be predomxnanﬂy '

_yachts or power boats, whether provrsron for mulh hu!led vessels‘

should be mcluded and the frequency of boat usage antrcxpated It

is noted that berthing parallel to the canal shoreline is intended so 7

= “as to mrnrmrse encroachment of berths into the Canals and that . -
epproxrmate!y 3.0 m water. depth will_be available for boatmg '
Before the adequacy of the proposed channel widths can be

assessed the above mformauon must be known .

9.2 Recommendaffons-

lf is recommended that. the Proponent supply mformafron on the_

’ anncxpated mix of boat sizes including the proportion of each srze in

the mix.. The Proponent shou!d also supply mformatron on fhe types

of boat anfrcrpafed

Anhcrpated frequency of boat usage should be estabhshed and this
mformatron supphed as it provides a check on aspects of fhe
proposed lock operafron etc..

The Proponent shoufd also defermme the berthing space requrred for. -
'each aflotment ‘with frontage onto the canals. - Available clear
navrgatron width wrthln the canal, i.e. the interior channel width

' should be not Iess than 20 metres nor 1.5 times the design boa(
: !engfh and preferably 25 metres wrde or 1.75 hmes the design boat
' - lengfh whrchever is the greater.

”Wrthm the Maring, the criteria-in () above apply to interior channel
" width only Between rows of pens (farrways) the width requrred is

1 5 times desrgn boat length mmrmum and’ 1 75 times desrgn boat

o Iength preferred

18-




9.2

* Recommendations cont'd

(6) - Alljetties within the canals should be of a standard.type of uniform
- appearance. This simplifies the jetty licensing approval process and "

s preferable aesthettcally

" ,- i may be desxrabl e fora benhmg structure to be provnded outsxde of _
- . the lock: entrance to allow boats to waxt in safety until tides are -
suvtable for operation of the lock. This should be cons:dered bY the

Proponem

19 -
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APPENDIX B
SUMMARY OF ADVISORY BODY COMMENTS

BAYVIEW HAVEN CANAL ESTATE FINAL EIS

CONSERVATION COMMISSION

The request for further detailed information on the dredged entrance channel

from Sadgroves Creek has not been met.

The recommendation that a manually operated rather than an automatic lock
gate be used has not been taken up by the proponent. The proponent intends

_ to make a final decision on lock type in the later design stages. This should

be subject to further government review.

The responsibility for maintenance of the proposed gross pollutant traps to
be constructed on stormwater outlets draining into the canals is not specified.
If incorporated into the final design some definite arrangement for their
maintenance needs to be established such as with Council, Transport and
Works or the Management Body. ’ : :

The proposed regular washdown of the boat maintenance area by the marina
operator and the disposal of residue off-site is problematic. While . hull

- maintenance is not permitted it is not clear what other boat mainténance
~will occur, what the chemical characteristics of ‘the washdown water or

residues might be or where the washdown water will run to. Some specific
management and characterisation of this aspect will be required.

The proposed retention of heritage sites 11 and 12 in preference to sites 5

~and 6 is not acceptable to the Commission as sites 11 and 12 are ruins and

do not have the heritage value of sites 5 and 6 in terms of both condition
and uniqueness of design and 'construction. The Commission strongly

recommends the retention of site 6 at the minimum, and preferably sites 5
and 6. o

POWER AND WATER AUTHORITY/ DEPARTMENT OF TRANSPORT AND

WORKS

The developer 'should confer with the Authority’s Water Resources Division
with regard to detailed requirements and amendments to the water quality
monitoring programme.

The Control of Waters Act is still the current legislation relating to pollution

control of waters.

Errors of detail in the EIS relating to water monitoring include:

:85mg/L TSS (p24) from PAWA report has been shown to be
incorrect. } :

Water quality analyses were performed on imfiltered samples |
(p27, Table S5)

- Values for heavy metals should be in micrograms/litre not parts
per million which equate to milligrams/litre (p24, Table S5)



Wet season loadings on the existing sewerage system are of concern and will
require resolution. ' '

Relocation of the 66kv powerline will require further negotiation to finalise
location and acquisition of easements, ~ ‘

Cycle paths will be to AUSTROADS standards and location between the
estate and Stuart Park will determined in consultation with DTW.

No approval for the second road access to Tiger Brennan Drive has been
given. If permitted specific conditions would apply as determined by DTW

Street lighting shall be to Australian standards.

The issue of fill and compaction of the roundabout intersection should be

~ dealt with as part of the development and as agreed to by the developer’s

consultant’s Willing and Partners. o

/- -
- A number of residual issues (above) remain which require further

investigation before approval of the subdivision is finalised.

OFFICE OF LOCAL GOVERNMENT

The recommendation -that public toilets be provided adjacent to the public
marina and commercial area has not been taken up. This matter needs to be
resolved between the developer and Darwin City Council.

DEPARTMENT OF PRIMARY INDUSTRY AND FISHERIES

There remains concern that water quality within the canals will deteriorate
over time, particularly with leaching of antifoulants from boat hulls. The
proposal to discourage the harvesting of marine life from canals indicates that
a deterioration is anticipated. Harvesting of marine life should be banned:

There is insufficient baseline data available to provide a basis for monitoring
the effects of development and it is suggested that several years monitoring .

~ prior to development would be required to obtain adequate data.

The monitbring programme proposed is considered inadequate in terms of
sampling frequency and sampling type. The following amendments to the
monitoring programme are recommended:

_ Sampling to take into account the effects of tides and include
“vertical profiling for chemical and physico-chemical parameters.

More than one organism should be tested for bio—accumulation.
Water column, benthic surface and bed sediment organisms
-should be represented. \

Advice on the selection of organisms-to be testedshoul'd be
sought from DPIF, and/or specialists from the NT Museum.

Increased funding may need to be committed to the monitoring
programine. :



The poténtial for disturbance to recreational fishing in Sadgroves Creek as
a result of construction and operation of the proposal have not been
addressed. '

Regular use of pesticides to control biting midges, even in well-controlled

~ circumstances, still presents a threat to the marine food chain.

- Any requirement to dump muds from dredging at sea will require a permit

under the Fisheries Act in addition to any other approvals which may be
required. '

Enfbrcemcntof boat speed limits by the Managementi Body. is considered
impractical ' ' ‘

The statement in the FEIS that the development will contribute "no more and
possibly less to Darwin Harbour pollution than residential developments
elsewhere in Darwin" is considered to indicate that appropriate technology .
to maintain pollution within the assimilative capacity of the environment has
not been fully investigated or utilised in this development.

DEPARTMENT OF LANDS AND HOUSING

The storm surge heights adopted in the design of the estate are based on
assumption rather than factual analysis. More rigorous analysis of storm surge’
heights in this area would be required if the development is not to be
required to have embankment heights similar to those adopted for the Cullen
Bay Marina proposal. The 6.5AHD height for secondary storm surge does
not allow for any freeboard for sea level rise associated with Greenhouse
Effect without altering the existing secondary storm surge recurrence interval.

A more detailed examination of the design and operation of the lock, -
entrance channel and overflow weirs will be required before final approval
of the subdivision will be given. :

The potential effects of the rail corridor on the adjacent residential properties
are a matter of planning concern. ' '

‘There is concern regarding the practicality of limiting building height by
covenant rather than planning controls. ' '

Issues to be addressed during the development approval and final design
process include; economic feasibility, performance ‘guarantees, contribution

~ 'to costs of road access, responsibility for channel maintenance, inclusion of
~warnings .about biting insect problems in sales and other promotional

material.

The proponent is advised to contact Mr Fabio Finocchiaro of the Planning
Branch (89 6109) to obtain further clarification on planning issues.

DEPARTMENT OF INDUSTRIES AND DEVELOPMENT

The final EIS does not adéquately address the issues raised by the
department in response to the draft EIS. The issues relate to the staging of
construction, access onto Tiger Brennan Drive and therefore to the Central

‘Business District, and cost estimates for management of ‘the estate.  The

department recognises, however, that the marketability of the estate will be



dependent on the adequate consideration of. these issues before the
commencement of development.



