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Summary

The Environmental Protection Autharity has
examined a revised plan to drain land in South
Jandakot east of Thomsons Lake to enable housing
development to proceed. Preparation of an
acceptable drainage management plan was a
cendition of approval for housing development in
South Jandakot issued by the Minister for the
Environment in 1988.

In May 1989 the Environmental Protection Authority
reported on a previous drainage management plan,
concluding that the acceptability of the plan had not
been demenstrated. The Authority went on to
suggest a compromise solution which would atlow
some houses to be constructed and also ensure
that the Jandakot groundwater rescurce was
protected.

The proponent did not support the suggested
compromise sojuiion, and has submitied a revised
drainage management plan, the main features of
which are:

. a local drainage system within the urban area;

. a sub-soil pipe drainage system in the low-
lving parts of the urban ares; and

B # main drainage pios from east of Thomsons
o O 2ast O 1 NOMSoens

Lake to Yangaup Lake, and an outlet pipe
from Yangebup Lake to Cockburn Sotnd.

In examining the revised South Jandakot Drainage
Management Plan, the Environmental Protection
Authority considered the environmental impacts of
the proposed drainage scheme, and also the expert
advice of the Water Authority, Departmen! of
Conservation and Land Management and technical
consultants, and extensive public input.

Specifically, the main variables which determine the
envitonmental acceptability of the drainage
management plan are the volume of drainage water,
the physical impact of the drainage scheme, the
impact of drainage water on the Beeliar wetlands,
and disposal of the drainage water,

The Department of Conservalion and Land
Management and the Environmental Protection
Authority have concluded that the revised Drainage
Management Plan for Scuth Jandaket is
acceptable, subject to the recommendations
contained in this report,

The Water Authority is generally satisfied with the
revised Drainage Management Plan from a technical
viewpoini, bui has noi yei resoived financiai
aspects of implementation of the drainage scheme.
The Water Authority is currently investigating this
matter with the proponent, and will advise the
Minister for the Environment directly on the
outcome of these investigations.

There are a numher of specific technical issues
which require clarification through further
investigations associated with the detailed planning
and design of the urban development and drainage
scheme. Accordingly, the Authority considers it
appropriate that, prior to subdivision proceeding, an
Environmental Management Programme is prepared
which accommodates the commitments given in the

Drainage Management Pian, the recommendations
contained in this Report and also the resulis of the
investigations into the issues identified in this
Report.

Acceptability of the Drainage Management Plan in
regard to its potential impact on the Beeliar
wetlands is on the basis that there will be no
drainage into the southern Beeliar wetlands once
urban development has commenced, other than by
the drainage scheme outlined in the Plan. That is,
the Authority is cpposed to the suggestion in the
Pian that development would commence up to two
years before the establishment of the South
Jandakot Branch Drain and associated pumping
stations.

The Authority supperts the coemmitment to fully
investigate options for disposal of the drainage
water and believes that, untii viable alternatives are

available, discharge to Cockburn Sound would be
enviranmentally acceptable providing there is no
detrimental effect on the beneficial uses of the
waters to which discharge is occurring. Specifcally,
discharge to Cockburn Sound should not result in
localised pollution, or a net increase in the nutrient
loading to Cockburn Sound. In regard to the
nutrient loading tc Cockburn Sound, the proponent
must ensure that the nutrient input from an existing
source, such as an industrial development, is
reduced by an equivaient amecunt io that! being
discharged by ithe drainage scheme,

in regard to the Jandakot groundwater resource,
the Environmentai Protection Authority considers a
conservative approach must be taken to
development in its calchment to ensure the
resource is protected. The current structure plan
for South Jandakot propeoses urban development
"upstream” of public water supply bores.

The Authority reiterates its position that
it does not support urban development on
land above the Jandakot groundwater
mound beiween the two lines of public
water supply bores.

Recommendation 1

The Environmental Protection Authority
concludes that Ministerial Condition 2 for
the urban development of the Socuth
Jandakot area east of Thomsons Lake
has besn satisfied subject 1o the
recommendations contained in this
RHepert.

s

Recommendation 2

The Environmental Protection Authority
recommends that prior to subdivision
approval of the South Jandakot area
being granted, an Environmental
Management Programme should be
prepared ta sccommodals the
commitments in the revised Drainage
Management Plan, the recommendations
contained in this report, and the resuits
of the further investigations Identified in
this Report.



The Environmental Management
Programme should establish reporting
and review mechanisms for the drainage
scheme, and should be to the
satisfaction of the Department of
Conservation and Land Management, the
Water Authority and Environmental
Protection Authority.

Recommendation 3

The Environmental Protection Authority
recommends that no drainage into the
southern Beeliar wetlands be permitted
once urban development has commenced
other than by the drainage scheme
outlined in the Drainage Management
Plan.

Recommendation 4

T}-e mariven meniul Drmatamiimn Anthnarity

=liW Ol %WRLNND (AR ) B EWErwhiwil B _NYRA 4] l‘,
recommends that, until viable
altarnatives are avallahle, discharge to
Cockburn Sound would be

environmentally acceptable providing

there is no detrimental effect on the

beneficiai uses of the waters to which

discharge Is occurring. In particular:

s the discharge should not result in
localised poliution; and

- the proponent should ensure that the
nutrient input te Cockburn Scund
from an existing source, such as one
of the industries currently
discharging into Cockburn Sound, Is
reduced by an equivalent amount to
that being discharged by the
drainage scheme.

Monitoring of both physical and biolegical
parameters of the drainage water and
receiving water should be undertaken,
and appropriate action taken by the
proponeni if ihere is an unacceptabie
change In water quality which would
result in a detrimental effect on the
beneficiai uses of Cockburn Sound.

The monlioring of the outlet to Cockburn
Sound, and reporting of resulis, should

be addressed i ine Environmental



1. Introduction

In February 1990 the Department of Planning and
Urban Development submitted to the Environmental
Protection Authority the revised South Jandakot
Drainage Management Plan for consideration. The
Drainage Management Pian seeks to address the
water management concerns associated with a
proposal to rezone land in South Jandakot for urban
development (see Figure 1).

The Drainage Management Plan must also be
acceptable to the Depantment of Conservation and
Land Management and the Water Authority of
Waestern Australia, and advice was sought by the
Authority from those agencies.

The Drainage Management Plan has been publicly
available since 26 February 1990, and the Authority
also requested an independent engineering
consultant review the Plan and provide advice on its
acceptahility from an engineering viewnaoint.

Environmental assessment of
urban development proposal
(1987)

In 1987 the Environmental Protection Authorizy was
; .

asked to assess a proposal by the State Planning

Plannlng Commission, 1986). Most of the land had
been considered in previous planning studies as
part of the "inter-urban wedge”, to be excluded from
urban deveiopment. The iand overiays the
Jandakot groundwater mound, which is very
important for its potential water supply for the Perth
metropolitan region, and it interacts with critical
wetlands, including the Beeliar wetland chain.

a

Figure 1 shows the area proposed for urban
development by the Department of Pianning and
Urban Development. Because much of the area is
low-lying, a substantial portion of the proposed
urban cell wauld reguire the instaliation of an
intensive system of drainage 1o reduce high
groundwater levels. A water management stralegy
was proposed by the Department of Planning and
Urban Development involving detention basins,
floodways, main drains, sub-soll drainage, a system
of buffer lakes, a monitoring programme and
recommendations reiating io private and public
groundwaier exiraction {Sinciair Knight & Partners
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in its investigation of the South Jandakot urban
development proposal, the Environmental
Pratection Authority had two major concerns:

Impact on groundwater rescurce

The first concern was the principle of potential
impact of housing developments over valuable
groundwater supplies. In its 1987 assessment
report the Environmental Protection Asuthority
expressed concern at the South Jandakot urban
development as a portion of it would be within the
main catchment of the Jandakot Public Water
Supply Area. Although urban develepment was

considered to be generally undesirable within the
main catchment of a public water supply area, the
Environmental Protection Authority recognised that
the Water Authority was prepared to accept the
concept because it regarded urban development as
potentially more controllable in terms of impacts on
the groundwater quality than likely alternative land
uses. Given the evidence available which suggests
urban development may be a significant socurce of
groundwater poliution, this conclusion is difficult to
explain.

Drainage management

The Envirenmental Protection Authority’s second
major concern was that there would be an obvious
need to drain all or parts of the area, but there was
fio detailed proposal available 1o assess the impact
of that drainage, particularly in regard to the Beeliar
wetlands and the eventual use and disposal of the
drainage waters. The Environmental Protection
Authority was requested by the proponenis of the
South Jandakot development o report on the urban
development proposal, but to lsave the
consideration of a detailed Drainage Management
Plan untit the issue was further investigated.
Although the Environmental Protection Autharity
acceded to this request, it is now clear that the
envircnmemai accep:am.ny of the urban

developm nroposal is ngen
evelopment n
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of significant potential impacts.

Subsequently, the Environmental Protection
Authority recommended 1o the Minister for the
Environment that, prier to the initiation of any
rezoning proposals to allow for urban development,
an environmentally acceptable drainage schems
should be formulated for the South Jandakot area,
giving consideration to:

- water levels in the urban arga and Thomsons
Lake:

- the input of nutrients and toxic contaminants
to the groundwater and the wetlands; and

s beneficial use of drainage waters.

The Environmental Protection Authority also made &
number of recommendations regarding
implementation and management of the scheme
{Environmentat Protection Authority, 1987).

A copy of the conditions set by the Minister for the
Environment for amendment of the Metropolitan
Region Scheme as proposed by the Depaument of
Planning and Urban Development, is included in

Appendix 1.

3. Environmental assessmeni of
Drainage Management Plan
{1989)

in 1988 the Department of Planning and Urban
Development adveitised an amendment to the
Metropoiitan Region Scheme to rezone land east of
Thomseons Lake from Rural to Urban and Urban
Deferred {see Figure 2), That initiative was
accompanied by release for public comment of the
preliminary plan for management of the drainage
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waters prepared for the Department of Planning and
Urban Development by G B Hill & Partners Pty Ltd
(G B Hill & Partners Pty Ltd, 1988). The plan
outlined development of the Beeliar Compensating
Channel in conjunction with upstream urban
drainage.

The Environmental Protection Authority called for
public submissions on the drainage scheme to
assist it in determining whether the plan could be
implemented to the Authority’s satisfaction. An
independent engineering assessment of the
drainage scheme was completed by Wood & Grieve
Pty Ltd, and this document was also made available
to the public (Wood & Grieve Pty Ltd, 1989).

Acceptability of the Drainage Management Plan
depended on many variables {listed below), and
also depended on the advice of the Water Authority
and of the Department of Conservation and Land
Management in areas of their expertise.

Volume of drainage water

The plan envisaged draining away an average of
3.5 million cubic metres of water per annum
(5.8 million cubic metres in a wet year) from the
South Jandakot development area, representing a
substantial volume of vaiuable water resource.

Impact of drainage scheme

The Beeliar Compensating Channel and associated
infrastructure would have been a large physical
incursion into areas of environmental sensitivity
within the proposed Beeliar Regional Park. This
recommend against the drainage proposal, but was
an impottant consideration.

Impact of drainage water on wetlands

The drainage water which would have arrived at the
Beeliar wetland chain, either by direct surface
drainage or indirectly through groundwater
recharge, would have been a consequence of extra
yield and pollution associated with urban areas.
Specifically, the Beeliar wetland water lavels would
have been altered and wetland water quality
affected, and the advice provided to the
Environmental Protection Authority was that these
impacts would have been unaccsptable on specific
parts of the Beeliar wetland chain.
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The ullimate receiving environment would have
been the ocean through Woodman Poini, and this
has two negative aspects. Firstly, the obvious
waste of large quantities of valuabie water resource
(mentioned above), and secondly the potential
impact an the nearshora environment of 3.5 million
cubic metires of fresh water of relatively high
concentrations of nitrogen and phosphorus and
other poliutants. Investigations by the Authority
suggested that, while the nuirient loads per se
would not cause direct poliution impacts, such a
load of fresh water may cause concern at certain
times of the year.

Both the Water Authority and the Department of
Consarvation and Land Management indicated that
the proponent had not demonstrated that the
Drainage Management Plan was acceptable.

The Environmental Protection Authority reported to
the Minister for the Environment in May 1988 that
the proposed Drainage Management Plan was not
adequate (Environmental Protection Authority,
1989).

The Environmental Protection Authority went on to
provide advice on a possible compromise solution
which would result in some housing development
proceeding while the enviranment is protected.

Specifically, the Authority advised that the major
problems with the drainage proposal could be
ascribed to the eastern one third of the
development area which is mostly swampy and
under water in winter and would generate up to 70%
of the drainage water (see Figure 3). The eastern
third is also the most important for potential
groundwater abstraction for groundwater supply.
The Environmenial Proieciion Authority
recommended that the eastern one third of the
development area, the land least suitable for
development, be excluded, thus resulting in:

. the removal of the issue of the wasiage of
huge amounts of vaiuabie water resouice;

«  the protection of the wetlands;

. a drainage proposal of a more manageable
scale; and importantly,

«  protection of Perth's long-term water supply.

The western third is elevated and has no
exceplional drainage problems, and consequently
the Authority recommended that urban development
could proceed with minimal arrangements for
drainage. The central third is less elevated and
contains both the Kwinana Freeway and the
proposed alignment of the bores for the Watsr
Authority’s Stage 2 groundwater abstraction
scheme. The Authority recommended that studies
be undertaken to delineate areas to the west
suitable for urban development and areas to the
east which should be excluded and managed for
protection of the water resource.

However, the compromise solution suggested by
the Environmental Protection Authority was not
supported by the proponent, and investigations

continued inlo development of all the fand.

4. Revised Drainage
Management Plan

A revised Drainage Management Plan for the South
Jandakot urban development was submitied by the
Departiment of Planning and Urban Davelopment in
February 1990. The principal features of the
drainage system are shown on Figure 4. Tha main
components of the drainage system are:

. a local drainage system within the urban area

which includes a number of detention basins
and buffer lakes to improve both on-site
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recharge and the quality of drainage water
passing from the urban area;

. a sub-soil pipe drainage system in the low-
lying parts of the urban area to maintain the
groundwater table, with the elevation of the
sub-soil drains being limited to the current
winter water table level; and

. a main drainage system comprising of a pipe
drain from east of Thomsons Lake to
Yangebup Lake, a pump station setvicing
Thomsons Lake, a pump station servicing
Kogolup and Yangebup Lakes jointly, and an
outlet pipe from Yangebup Lake to route
excess drainage water from the catchmant.
The major iakes would be used selectively to
provide compensating storage necessaty in
routing the drainage from the catchment,
although the main drain between Thomsons
and Yangebup Lakes has been designed to
enable the majarity of water io be diveried past
Themsons and Kogolup Lakes, and the design
of the pumping stations and outiet mains such
inat environmentally acceptable water levels
in the major lakes could be achieved. Also,
the outlet system has been developed in a
manner which could provide oppertunity for
utilisation of the excess drainage water.

5. Pubiic and Government
submls sions

The revised South Jandakot Drainage Management
Plan was made available to the public on
26 February 1990. While there has not been a
formal public review period, the Envirenmental
Protection Authority did receive a number of
submissions from Government agencies and the
pubiic.

A total of 33 submissions were received:; two from
Government departments and 31 from the public.
Of the 31 public submissions, 12 were oro forma
letters and one enciosed a petition with 321
signatutes.

Tha main issues addressed in the submissions are:

Drainage scheme

. reliance on technical sciutions and energy
supply

. accuracy of compiter mom fing and estimates

of assimilative uapaulz'y' of jakes
. removal of pesticides from drainage water

. effectiveness of detention basins and buffer
lake for nutrient stripping

- mosquitc and midge problem associated with
drainage basins and buffer lake

. use of red mud
. logation of Thomsens Lake pumping station

. timing of installation in relation to urban
development

= protection and management of wetiands in
development area

. availability of monitoring programme to the
public

Disposal of drainage water

= waste of water resource

. impact on Cockburn Sound

Ongoing monitoring and management
»  responsibility

Groundwater

. impact of urban development on quantity and
quality of groundwater (eg pesticides, service
stations)

. impact of future Water Autharity pumping on
wetlands in proposed urban area

.
3
B
s
e
o
e
=

elocating Water Authority bores on
Hotsto

the east

e impact on natural habitats

. reservation of woodland and wetlands in
propesed urban area

1

s relocation o
lignment

330 KV power line io freeway

£a

. use of 330 kV power line buffer as public open
space

. servicing and transport

Others
. population control

. management of pollution preblems in
Yangebup Lake

. time available to comment on Drainage
Management Plan

» management of the northern Beeliar wetlands

The main issues are addressed by the Authority in
Sections 8.1 and 8.2 of this Report.

Condition 2 set by the Minister for the Environment
requires that finalisation of the proposed rezoning
and reservation shali not occur until tha Drainage
Management Plan has been prepared to the
satisfaction of the Environmental Protection
Alﬁhnrlh.’ the Watar Allffﬁmrht and the S—"'ﬁﬁ.“;hvlu
of Conservation and Land managemen: Roth the
Water Authority and the Department of
Conservation and Land Management made detailed
submissions to the Authority, copies of which are
included in Appendix 3.

The Department of Conservation and Land
Management agrees o the revised Drainage
Management Plan provided thers is clear
commitment 1o the scheme over the full term of
implementation of urbanisation. The Depariment
also endorses the role of the Water Authority in
managing the main drainage within the propesed
Beeliar Regional Park. Specific issues which the

Depanment considers requwe further attention are
responsibility for monitoring and management,



relationship of the first stage of development to the
whole of the proposed urban area, impact of the
drainage alignment on the Thomsons Lake Nature
Reserve and the proposed Beeliar Regicnal Park,
water quaniity criteria and the piped link between
Yangebup lL.ake and Kogolup Lake, Although not
directly related to the Drainage Management Pian,
the Department also indicated the need to identify
vegetation worthy of retention in the southern part
of the South Jandakot development area.

The Water Authority has advised that, in terms of
meeting the requirements of Condition 2 of the
Ministerial Conditions, it is not yet satisfied with the
Drainage Management Plan because of the need to
resolve a number of technical and financial issues.
The technical issues relate to clarification of the
effluent piume below Jandakot Woolscourers, and
monitoring of groundwater downsiream of the
Bartram FRoad buffer iake. Alsc, the Water Authority
believes there are significant funding implications in
the Plan which must be addressed before it can
determine the acceptability of the Drainage
Management Plan, and has tharefors advised that

LiiaL

the Minister's Condition 2 has not been fulfilled,

in regard 1o the technical issues, the Environmental
Protection A tbemy agrees with the Water
Authority's suggesticons, and has addressed these
issues in Section 8.1 of this epon However, it is

appropriate that the Water Authorily liaises directly
with the proponent on the cutstand;ng financial

r the Environment
of the outcome.

In addition to the Water Authority's submission on
the revised Drainage Management Plan, tha
Autherity has also provided earlier advice on a
number of specific issues associated with the
proposed urban development:

“ The currently planned locations for the bores
in the Jandakot Groundwatar Scheme Stage 2
are based on a number of factors including
watar levs! impacts on Beeliar wetlands,
impacts on remnant vegetation and seasonal
wetlands in proximity to the waellfield, impacts
on private bores and summer pasture in
Special Rural zones, proximity to industrial
zoned land, and tentative structure plans for
urban development south of Forresi Road,
The location of the proposed bores has been
slightly altered from those shown in Figure 20
of the revised Drainage Management Plan; and

. A 500 m bufier zane is recommended for the
existing Jandakot Water Treatment Plant on
Bartram Boad. The buffer, which is required
because of chlorine hazard and hydrogen
sulphide odours, conflicts with the urban
structure plan included in the revised Drainage
Management Pian. There is opportunity to
reduce the buffer by upgrading and refocating
some of the facilities. However, the cost
associated with reduction of the buffer zone is
estimated to be $1.5 million, a cost which the
Water Authority considers shouid be met by
the developer. This issue refates to Ministerial
Conditions 5 and 6 (Appendix 1).

6. Independent engineering
assessment

The Environmental Protection Authority considered
it necessary that an independent engineering
assessment of the Drainage Management Plan be
undertaken, and Binnie & Partners Pty Ltd,
consulting engineers, were approached on this
matter.

After reviewing the Drainage Management Plan,
Binnie & Partners Pty Lid provided advice to the
Authority on the engineering aspects of the Plan,
concluding that the Plan mests its stated objectives
from an engineering viewpoint, and in particular;

a The proposed gravity and pressure main
drainage system should provide adequate
drainage for urban development, Howsever, the
detailed design will need to take account of the
minimal head avaitable for a gravity system to

minimige construction costs The usao of a

piped drainage system is supported.

«  The drainage system shouid be capabie of
meeting the environmental objectives for the
Beeliar wetlands. However, the effectiveness
of the system is predicated on efficient
nutrient removal from detention basins and
bufisr lakes, including a regular maintenance
programme. The likely performance of these
facilities as nutrient removal systems needs to
be verified as soon as possible, as the
engineering options for nutrient removal are
likely to be both extensive and expensive.

» Disposal of drainage water to Cockburn Sound
is not considered to be a waste of water
resources. In the longer term, the drainage
required for urban development could resuit in
an improvement in water resources in that
recharge to areas such as the Kwinana
indusirial area may provide a waorthwhile
benefit,

A copy of Binnie & Parners Pty Ltd’s advice is

included in Appendix 4.

The Authority notes the first point above, and the
second and third points are addressed in Section
8.1 of this Report.

7. NAMC repoit on drainage
issues

NRMC Pty [ td was contracied by the Environmantal
Protection Authority 1o provide advice on a number
of issues to assist the Autharity in assessing the
revised South Jandakot Drainage Management
Plan. Specifically, the Authority sought advice on
the following:

. water level and water quality objeciives for the
three southarn Besiiar wstiands (Thomseons,
Kogolup and Yangebup) apprapriate for the
protection of these wetlands;

. acceptable frequency, duration and resultant
water level of drainage overtlow into Thomsons
I aka and l(nnnibp Lake;

A ELANS 8 L



. the use of Yangebup Lake as a compensating
basin, and consequent management
requirements; and

. expected freshwater and nutrient loadings to
Cockburn Sound, and also the predictied
dilution rate with distance from an outfall under
diffarent flow rates,

NRMC Pty Lid reported to the Authority in January
1990, and a copy of the Executive Summary is
included in Appendix 5.

NRMC Pty Ltd made 10 recommendations to the
Authority. Recommendations 1, 2, 4, 5, 6 and 7
deal with the management of Thomsons Lake,
Kogolup Lake, Yangebup Lake and Little Rush
Lake, and are addressed by the Authority in Section
8.1 of this Report. Recommendation 3, which
establishes water levals for Thomsons Lake, has
been considered by the Department of
Conservation and Land Management and the
adopted criteria are given in the Department's
advice on the Drainage Management Plan
{Appendix 4). Recammendation 8 deals with
existing problems at Yangebup Lake, a matter
which is being investigated by the Environmental
Protection Autherity. Recommendation 9 deals with
discharge of drainage waters to Cockburn Sound
and is addressed by the Authority in Saction 8.1 of
this Report. Recommendation 10 concerns an
information programme for future landowners in
South Jandakot. The Authority notes the
recommendation and forwards it.to the proponent
and the City of Cockburn for consideration.

8. Environmental assessinent of
revised Drainage Management
Plan

As explained eariier, the two major environmental
concerns associated with ths urban development
proposal at South Jandakot are drainage
management and impact on the gicundwater
resources.

In May 1988 the Environmeantal Protection Authority
reported to the Minister for the Environment that the
proposed Drainage Management Plan was not
adequate. The Authority went on to provide advice
on a possible compromise sohttion which would
result in some housing development proceeding
while the environment is protected, In paricular,
the envirenmental issues associated with drainage
management couid have bean addressed, and also
the groundwailer resovurce would have been
protected.

However, the proponent did not support the
compromise sofution suggested by the
Environmental Protection Autharity, and a ravised
Drainage Management Plan for the original South
Jandakot development area has baen submitted.

8.1 Drainage management

The Environmental Protection Authority has
reviewed the revised South Jandakot Drainage
Management Plan submitted to the Authority in
February 1990. The Authority has considered the

position of the Water Authority and the Department
of Conservation and Land Management, and also
taken account of advice received from the
engineering and environmental consultants. lssues
raised in submissions received from interested
groups and individuals have also been addressed.

The Envirenmental Protection Authority has
concluded that the variabies associated with the
Plan which determine its environmental
acceptability have been adequately addressed,
subject to the recommendations contained in this
Report.

Recommendation 1

The Environmental Protection Authority
concludes that Ministerial Condlilon 2 for
the urban development of the South
Jandakot area east of Thomsons Lake
has been satisfied subject to the
recommendaiions confained in this
Report.

The revigsed Drainage Management Plan iz a
substantial improvement on earlier documentation
in regard to environmental protection, and it also
provides a higher level of detail than previously
submitted.

However, there remains a number of issues which
require clarification, but which are primarily
dependent on further investigations associated with
the detailed planning and design of the urban
development and drainage scheme. Accordingly,
the Authority considers it appropriate that, prior to
subdivision proceeding, an Environmental
Management Programme is prepared which
accommodates the commitments given in the
revised Drainage Management Plan, the
recommendations contained in this Report and also
the results of the investigations into the issues
identified in this Report. The Environmental
Management Programme should incorporate the
“operating rules” for implementation of the Plan,
including reporting and review mechanisms, and
should be prepared in consultation with the Water
Authority, Department of Conservation and Land
Management, City of Cockburn and Environmental
Protection Authority.

Recoemmendation 2

The Environmental Protection Authority
recommends that prior to subdivision

gpprovail of the Souih Jandakoi area
being grantied, an Environmenta!
Management Programme should be
prepared to accommodate the
commitments In the revised Dralnage
Management Pilan, the recommendations
contained in this report, and the resulis
of the further investigations identiflied in
this Repori.

The Environmental Management
Programme should establish reporting
and review mechanisms for the drainage
scheme, and shouid be to the
satisfaction of the Department of
Conservation and Land Manhagement,



the Water Authority and the

Environmental Protection Authority.

The Environmental Management Programme would
be used by the proponent and agencies involved
(Water Authority, Department of Conservation and
Land Management, City of Cockburn) to implement
the necessary monitoring and management
associated with the drainage scheme. As
implementation of the Programme will require
substantial co-ordination between the proponent
and management agencies, consideration should
be given to the need for a committee to guide the
monitoring and management process.

The Environmental Protection Authority places a
great deal of emphasis on the management of
environmental impacts and the monitoring of both
the management programme and the impacis o
ensure that appropriate sieps are taken io
ameliorate and minimise adverse affects.

- ~ P ot T B
noted that an acceptable

Environmental Management Programme should

el [ a3
It should be

The following specific comments are offered on the
variables associated with the revised Drainage
Management Plan.

Volume &i drainage water

In regard to wastage of a public resource, the
previous Plan had the potential to export a large
quantity of water from the development area. Tha
potential loss of water resource has been largely
overcome by filling the low-lying areas east of the
Freeway to one metre above sexisting winter
groundwater table levels, and also maximising
future abstraction of groundwater by the Water
Authority. This also reduces the environmental
impact of the development and contributes to a
more reliable urban drainage system. Specifically,
the estimated volume of drainage water in an
average year has been reduced from 3.45to 1.6
million cubic metres,

Impact of drainage scheme

The impact of the drainage scheme on the preposed
Beeliar Regional Park has been reduced by the
inclusion of a piped drainage system rather that an
open channel (South Jandakoi Branch Drain).
Further, both tha Department of Conservation and
Land Management and the Environmental
Protaction Authority support the intention to locate
ihe pipe generally alony the edge of the proposed
Beeliar Regional Park.

While the Drainage Managemeant Plan gives only a
concept alignment for the pipe within the proposed
Beeliar Regional Park, there are adequate
commitmenis by the proponent in the Drainage
Management Plan to consuii with relevant agencies
during the detailed design and consiruction of the
pipe, particuiarly in regard io minimising the impact
on vegetation.

Two particular issues of concern ta the Depariment
of Conservation and Land Management which must
be resolved and addressed in the Environmental
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Management Programme are the need to upgrade
the Hammend Road drain in the Thomsons Lake
Nature Reserve, and location of the outlet from the
Bartram Road buifer lake in relation to the
Reserve's perimeter firebreak. One other design
issue is minimising the impact of the Thomsons
l.ake pumping station on the lake itself.

Impact of drainage water on wetlands

The expected impact on the Beeliar wetlands is no
longer regarded as unacceptable due to
improvements in the design, flexibility and ongoing
monitoring associated with the drainage scheme,
although specific issues requiring clarification are
addressed below. Acceptability of the Drainage
Management Plan in regard to its potential impact
on the Beeliar wetlands is on the basis that there will
be no drainage into the southern Baaliar wetlands
ornice urban development has commenced, other
than by the drainage scheme cutlined in the Plan.
That is, the Authority is opposed to the stggestion
in the Plan that development would commence up to
two years before the establishment of the Souih
Jandakot Branch Drain and associated pumping
stations.

Recommendation 3

he Environmeniai Protection Authority
ecommends that no drainage into the
cuthern Beeliar wellands be permitted
once urban development has commenced
other than by the drainage scheme
outlined in the Drainage Management
Plan.

|
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The water level and water quality criteria for
Thomsons, Kogolup and Yangebup Lakes have
been discussed by the Department of Canservation
and Land Management and the environmental
consultant, NBMC Pty Ltd. The Department of
Conservation and Land Management has formally
adopted water tevel criteria, and these should be
included in the Environmental Management
Programme. Water quality criteria should be
revised, and included in the Environmental
Management Programme, as additional information
becomes available. Of particuiar relevance wili be
the standards being developed by the Australian
and New Zealand Environment Cauncil, and
confirmation of the assimilative capacity of the
wetlands in regard to phesphorus. Of course,
ongoing monitoring of the implications of
fluctuations in water guality and water levels will
lead iv a revision of the criteria when appropriate.
The piped link between Yangebup Lake and Kogolup
Lake should only allow water to be directed from
Kegolup to Yangebup and noi in the reverse
direction.

The management programme shouid include bores
appropriately positioned to detact the peossible
development of an effluent piume from the Bariram
Read buffer take. A contingency plan should be in
place, in the event that a plume does develop.

Further investigation of the effiuent plume below the

Jandakot Woolscourers is reguired to confirm
whether the management criteria for Yangebup



Lake could result in undesirable impacts on the
Lake and the drainage water. These investigations
will be undertaken by the Environmental Protection
Authority and the Government agencies involved in
the drainage scheme prior to its implementation.

Advice from CSIRO indicates that, if termiticides
are applied correctly, contamination of the
groundwater and drainage water should not result
(Appendix 6). The Environmental Protection
Authority notes the commitments given in the
Drainage Management Plan on this issue,

The issue of water levels in Little Rush Lake has
been raised in both the environmental consultant
NRMC Pty Lid's report and a number of
submissions. This matter should be investigaled by
the agencies responsible for implementation of the
South Jandakot Drainage Management Plan,

Disposal oi drainage water
The drainage scheme would ultimately discharge on

average 3.6 million cubic metres per year from the
Yangebup, Thomsons and Kogolup catchments
(including approximately 1.6 millicn cubic metres
from the South Jandakot development area). The
revised Drainage Management Plan discusses a
numbear of options for desling with the drainage
water, including recharging the drainage water to
land west of the catchments, or at Kwinana to
increase groundwater availability to industry.
However, the option of discharging to Cockburn
Sound is favoured by the propanent if a viable
land-based disposal scheme cannot be found.

As mentioned previcusly, disposal to Cockburn
Sound has two negative aspects; wasting valuable
water rescurce, and polential impact on the
nearshore environment of Cackburn Sound.

As mentioned above, the volums of watsr o be
drained from the Scuth Jandakot development area
would be approximately 1.8 million cubic metres in
the current Pian. The previous plan estimated
3.45 million cubic metres of water would be drained
from the South Jandakot area. In regard to wasting
water, the current Plan is certainly less wasteful,
However, discharge to Cockburn Sound would still
resiilt in the loss of a significant quantity of valuable
water resource, and accordingly, is not regarded by
the Authority as the maost desirable option. The
Autharity does not concur with the suggestion that

implementation of the proposed Stage 2
groundwater abstraction scheme would not be
reduced as a result of the urban development,
discharge of the drainage water to Cockburn Sound
would therefore not represent a wastage of public
rescurce.

The Authority fully supports the commitment by the
proponent in the Drainage Management Plan that
the alternative options for disposal will be
investigated fully during the detailed design phase
for the drainage outlet. Further, the Authority
considers that the viability of alternatives available
for disposal of the drainage water should be
reviewed regularly following implementation of the
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drainage scheme. Minimising immediate or eventual
nutrient loads to Cockburn Sound should be one of
the environmental goals governing the
investigations into the options for disposal of the
drainage water,

The potential impact on the nearshore environment
of Cockburn Sound remains a concern with the
cutrent Drainage Managemeni Plan. Cackburn
Sound is a valuable recreational asset of the Perth
region, and at the same time, is the focus for the
region's water-orientated heavy industries and
related services. It is also important for commercial
and recreational fisheries. This range of activities
can only continue if the health and viabifity of the
Scund's ecosystem is protected and enhanced,

Over the past thirty years industrial wastes, ireated
domestic sewage, groundwater and surface runoif
have been discharged inio Cockbum Sound. As a
consequence (particularly of nutrients contained in
these inpuis), water quality in this area deteriorated
markedly during the 1960's and 1970's, leading to a
major ioss of seagrass in Cockburn Sound, and
deteriorating seagrass meadows on the adjacent
Parmelia Bank.

Following recommendations of the Gockburn Sound
Study (1976-1979), a substantial reductiocn in
nutrient inputs was achieved. Kwinana Nitrogen
Company commissioned a nitrogen scrubber in
December 1982, and primary treated sewage
effluent, which formerly entered Cockburn Sound
off Woodman Point, was diverted in July 1884 into a
newly-constructed pipeline and discharged into the
open ocean off Cape Peron,

Monitoring programmes indicate that these
substantial reductions in nutrients resulted in an
immediate improvement in water quality with less
frequent algal blooms, and a slowing in the rate of
seagrass loss in some areas. Howsever subsequent
meonitaring programmeas suggest that, following this
initial improvement in water quality, no further
improvement occurred.

Currently, total nutrient ioads to Cockburn Sound
are still around or in excess of those which
prevailad when major areas of seagrass were iost.
Furthermore seagrass meadows on east Parmelia
Bank, directiy adjacent to the proposed drainage
water outfall, declined markedly betweean
1982-1886. Ailthough lime sand mining cperations
occurred on east Parmelia Bank between
1872-1987, it is unlikely ithat these operations were
saiely responsible for the deciine in the seagrass
and the subsequent mobilisation of sedimenis and
erasion of Parmelia Bank. The historical pollution of
this area may alse have contributed to this decline.

These events underline the vulnerability of marine
communities that have a history of environmental
disturbance and suggesi thai the remaining
communities (especially the seagrass meadows) in
the Cockburn Sound area are also vuinerabie

The Environmental Protection Authority is currently
developing an "Environmental Management
Strategy for Cockburn Sound and Surrounding
Waters”, and one of the main objectives of this
Strategy will be to define the total amount of
pollutants that can be discharged and accepted into



the Sound without adversely affecting its biclogy
and cleanliness, ie its assimilative capacity.
Monitoring to date suggests that the assimilative
capacity of the Sound is still being exceeded. For
this reason, the Authority considers the total
nutrient loads currenily discharged io the Sound
should not increase as a result of any new proposal,
including the current proposat.

The proposed drainage scheme would discharge
annually on average 3.6 million cubic metres of
tfresh water (1.6 million cubic metres from the South
Jandakot development area) containing an
estimated 8000 kg of nitrogen and 1000 kg of
phosphorus (4000 kg and 800 kg respectively from
the South Jandakot development area).

The Authority accepts that neither the fresh water
nor the expected constituent concentrations in the
drainage water should result in gross localised
pofiution of the Sound. However, despite the
reported quality of ithe drainage water being
environmentally acceptable, the Environmental
Protection Authority requires that, if drainage water
is to be discharged to Cockburn Sound, monitoring
of both physical and biclogical parametres of the
drainage water and the receiving water should be
undertaken to verify the results contained in the
Drainage Management Plan and determine the
eifects of discharge upon bioiogical communities

within the marine environment. I there is an
unacceptable change in the recelving water quality
resultmg in pollution, appropriate action should be

taken by the proponeant.

The Authority also accepts that the annual nutrient
loading to Cockburn Sound as a result of the
drainage scheme would be small compared to both
past and current industrial discharges into the
Sound. However, as stated above, the Authority is
opposed to any increase in the total nutrient lnad
discharged to Cockburn Sound, nc matter how
smail. Accordingly, discharge to Cockburn Sound
would be acceptable providing the proponent could
ensure that the nutrient input from an existing
source, such as one of the industries currently
discharging into Cockbum Sound, was reduced by
an equivalent amount,

Recommendation 4

The Environmental Protection Authority
recommends that, untit viable
alternatives are available, discharge io
Cockburn Sound woulid he
envirenmentally acceptable providing
there is no detrimental effect on the
beneficial uses of the waters to which
discharge is occurring. In particular:

. the discharge shouid not resuit in
localised pollution; and

s the proponent should ensure that the
nutrient input to Cockburn Sound
from an sxisting scurce, such as one
of the industries currently
discharging into Cockburn Sound, is
reduced by an equivalent amount to
that belng discharged by the
drainage scheme.
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Monitoring of both physicat and bicological
parameters of the drainage water and
receiving water should be undertaken,
and appropriate action taken by the

proponent if there is an unacceptable
change in water quality which would
result in a detrimental effect on the

baneficial uses of Cockburn Sound.

The monitoring of the outlet to Cockburn
Sound, and reporting of results, should
be addressed in the Environmental
Managemeni Programme,

8.2 Groundwater protection

In previous reports associated with the South
Jandzkot Urban Development, the Environmental
Protection Authority has expressed ite concern
regarding urban development over the Jandakot
Mound.

in the Environmental Protection Authority’s ariginal
assessment of the urban development proposal in
1987, it indicated its concern at deveiopment within
the main catchment of the Jandaket Public Water
Supply Area, specifically the intention to allow
urban development "upstream” of the proposaed
publlc water suppiy boreline (F|gure 1. Slnce that

~oatimm n1 tha Arammans by Py ey
"!a"s"ﬂp ihe jocation NG Orephosl res nas been

shifted east in an attempt to reduce the area of
urban development within the catchment of the
bores while maintaining the effectiveness of the
bores, and the Authority commends the Water
Authority and the proponent for this action
(Figure 3) However, although there has been
structure plan proposes urban deve]opman: W|th|n
the catchment of the proposed bores.

The Authority is of the view that a conservative
approach must be taken to ensure the guality and
guantity of the Jandakot groundwater resource is
protected. The porous soils have limited pollution
attenuation capabilities, and while considerable
knowledge is available about the groundwater, it is
generally agreed that substantial research is
reguired before predictions of effects and
consaquences of defined incidents or trends can be
made with any confidence,

There ig avidence available which points 1o levals of
contamination of the groundwater accurring from
urban development {eg Atwood & Barber, 1989). K
is clear that urban development has the potential to
contaminate the groundwater and alter rechargs to
the aquifer. Of course, the actual impact will
depend on the design philosophy, level of design
and long-term management. However, impacts
which reduce groundwater quality are inevitable.
Once they occur, remedial action can only
marginally improve the situation. Therafore, it is
imparativa that only devaelopments which do pot
have an inherent potential to contaminate
graundwatsr should be permitted above the
groundwatet resource,

The Environmental Protection Authority is currently
preparing an Environmental Protection Policy for
groundwater, wetlands and associated ecosystems
of the Swan Coastal Plain which will pravide a



framework within which more specific local
environmental protection policies can be
developed. Preparation of a policy for the Jandakot
Mound has commenced, and it is expected that the
policy will more clearly define acceptable land uses
and management requirements which will ensure
protection of the Jandakot groundwater resource.

Accordingly, the Authority does not accept the
argumneni that, because developments with a
greater potential to impact on the groundwater
resource have been permitted in the past,
proposals for urban development which may pose
less of a threat should be regarded as acceptable.

The Authority reiterates its position that
it doss not suppeort urban development on
land above the Jandakeot groundwater
mound between the two lines of public
water supply bores.

§. Conciusion

The Environmental Protection Authority has
concluded that the revised Drainage Management
Plan for the Scuth Jandakot development is
acceptable. In reaching this conclusion, the
Authority considered documentation prepared by
the proponent, expert advice from the Watsr

Authority and the Department of Conservation an

Land Management and technical consultants, an
also public input.

The Authority has identified a number of
enviranmental constraints on the drainage schema,
and also issues requiting further investigation, ail of
which are to be addressed in an Enviranmental
Management Programme to be prepared prior to
subdivision of the South Jandakot area.

o o

Howevar, in regard to the Jandakot groundwater
resource, the Environmental Protection Authority
does not suppeort the current Scuth Jandakeo!
structure plan which proposes urban development
"upstream" of public water supply bores. The
Authority refterates its opposition to urban
development on iand above the Jandakot
groundwater mound between the two lines of public
water supply bores.
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APPENDIX 1

-~

’v}‘ MINISTER FOR ENVIRONMENT

B A et S BT

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED (PURSUANT TO THE
PROVISIONS OF THE ENVIRONMENTAL PROTECTION ACT 1986)

THOMSONS LAKE URBAN STRUCTURE STUDY AND SOUTH
JANDAKOT DEVELOPMENT WATER RESERVES MANAGEMENT PLAN

STATE PLANNING COMMISSION
{as proponent for the rezoning under the Metropolitan Regional Scheme)

e proposed urban zoning and Parks and Recreation reservation as
generally contained in the Thomson Lake Urban Structure Study Option
1 (Map 10) may be implemented, subject to the following conditions:

1. Prior to the initiation of rezoning and regervation proposals, the
proponent shall outline, to the satisfaction of the Minister for
Environment a propesal for a drainage management plan for the
South Jandakot area, which shall establish a package of mechanisms
{including monitoring) to control water levels:

{1) In the proposed urban areas, which is acceptable to the Water
Authority of Western Australia.

(2) In the Thomson Lake open space area and other wetlands within
the proposed Beelisr Regional Park, which is acceptable to the
Environmental Protection Authority, Department of Comservation
and Land Management and the Water Authority of Western
Australia;

this outline of the preposal shall be made available to the public
by the proponent, prior to the rezoning being advertised.

2/
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APPENDIX 1 {(cont'd)

Finalisation of the proposed rezoning and reservation shall not
occur, until the drainage management plan referred to in conditien
1 has been prepared to the satisfaction of the Environmental
Protection Authority, Water Authority of Western Australia and the
Department ¢f Conservation and Land Management.

Once the drainage management plan has been prepared and approved,
it shall be progressively and adaptively implemented in parallel
with each subdivision stage, including monitoring of the effects of
each stage of the drainage management plan. This condition is
intended to only require that part of the drainage management plan
to be implemented which relates to the portion of land to be
subdivided and not for the whole drainage plan to be constructed at
once .,

Where the Environmental FProtection Authority believes that
monitoring shows undesirable environmental impacts

are occurring, further cstages of the proposal shall not
proceed, until changes to the drainage management plan, or
development proposal are made to the satisfaction of the
Environmental Protection Authority.

Prior to subdivisional approval being granted, reporting
mechanisms (to the satisfaction of the Environmental Protection
Authority, Department cf Conservation and Land Management and the
Water Authority of Western Australia) for menitoring of the
drainage management plan shall be established. These should provide
for reporting on the progress of the development, the functioning
of the drainage plan and the impact on the wetland eco-systems. The
reporting shall be as follows:

annual reports

detailed review of progress after three vears, with decisions
to be taken at that time on whether or not and under what
conditions further subdivision can proceed.

These reports shall be gsubmitted by the proponent (or any other
agency which has accepted this responsibility) for review to:

Department of Conservation and Land Management
Water Authority of Western Australia
Environmental Protection Authority, and

with advice from these agencies forming the basis for adjustment or
continuation of the drainage management plan.

(1) Prior te the finalisation of urban rezoning amendments, the
proponent shall provide commitments to the satisfaction of the
Minister for Envirenment, for the reduction In hydrogen
sulphide levels associated with the Water Treatment Plant of
the Water Authority of Western Australia, to levels acceptable
to the Environmental Protection Authority,



APPENDIX 1 (cont'd)

5. (2) Prier to subdivisional approvals being granted, the level
of hydrogen sulphide emitted by the Water Treatment plant
must be reduced to a level acceptable to the Envirenmental
Protection Authority.

6. A buffer area, to the satisfaction of the Environmental Protection
Authority {(within which residential development shall not
occur) shall be established around the existing Water Authority
of Western Australia water treatment plant.

This buffer is reqguired to ensure that:

no residential development ocours within the one in cone
million risk contour associated with chlorine use and
storage at the plant;:

no residential development occurs in areas where levels
of hydrogen sulphide associated with the plant.are unacceptable
to the Environmental Protection Authority for residential
uses.,

7. Monitoring of groundwater quality shall be undertaken within
the groundwater control area by the Water Authority of Western

Australia. If undesirable levels of pollution are detected
the Environmental Protection Authority may impose conditions
on future development in the area. If necessary, controls

shall be imposed by the Water Authority of Western Australia
on land use practices within the existing urban area.
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Appendix 2

Report and recommendations of the Environmential Protection Authority,
May 1989, Bulletin 388 - summary






i. SUMMARY

The Envirommental Protection Authority has examined a proposal to drain land
in South Jandakot east of Thomsons Lake to enable housing development. The
Envirenmental Protection Authority has concluded that the preponent has not
demonstrated that the drainage proposal is acceptable. The Authority has
been pguided towards this conclusion by reports from various expert groups,
including the Water Authority of WA, the Department of Conservation and Land
Management, a special Technical Advisory Group established to advise the
Environmental Protection Authority, and extensive public input.

The Envirommental Protection Authority has concluded that the major problems
with the drainage proposal, in particular the potential impacts of drainage
water on the environment, <¢an be asgcribed to the proposal te drain the
eastern one third of the development area. This eastern zeone is mostly
swampy and under water in winter, and draining it to enable housing
development would generate up to /0% of the drainage water from the entire

development and lead to most of tha petential environmental impacts on the
Beeliar wetland chain. Also, the eastern zone is inmportant because of its
potential for groundwater abstraction Ffor wurban water supply. The

Environmental Protection Authority now recommends to Government that this
eastern zone be excluded from drainage, and urban development, and land use
constraints be applied to protect the water resource,

The western one third of the development area is elevated, and has little
exXceptional In terms of dralnage problems. The Environmental Protection
Authority has suggested to¢ Government that this land could be developed
quickly, after minimal arrangements for drainage, and that this would
accommodate immediate needs to release land for housing.

The central one third of the development area is less elevated above the
groundwater, and contains both the Kwinana Freeway alignment and the
proposed line of  hores for the Jandakot groundwater scheme. The
Environmental Protection Authority has recommended that studies involving
the State FPlanning Commission and the Water Authority of WA could soon
delineate aveas to the west which would be suiltable for housing, and areas
to the east which should be excluded from housging and managed for protection
of the water resource.

The Envirommental Protection Authority helieves that acceptance of these
recommendations would greatly rveduce the scale of the drainage problem,
would protect the critical enviromments, and would accelerate the decision-
making for future housing developmants,






Appendix 3

Water Authority of Western Australia and the Department of Conservation
and Land Management's advice to the Environmentali Profection Apthority
on the Revised Drainage Management Plan
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95/88 of Western Australia
D20757 629 NEWCASTLE STREET
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420 2552 Postal Address; P.O. Box 100 Leederville

Western Australia 6007
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Chairman
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PERTH WA 6000
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Attention ¢ Mr R A D Sippe

File Ng Q67/%% et AT L
/

REVISED DRAINAGE MANAGEMENT PLAN - SOUTH JANDAKOQT

Thank vyou for your letter of February 27, 1690 and advice that
the Environmental Protection Authority will be reporting to
the Minister for Environment on the revised Drainage
Management Plan for the South Jandakot Urban Development

The revised Drainage Management Plan was prepared by G B Hill
& Partners for the Department of Planning and Urban
Development and although the Water Authority assisted with the
preparation of specific parts of the document, the document
was not reviewed by the Water Authority before submission to
the EPA. As the Authority has agreed to construct, operate
and maintain the main drainage facility, the document's
proposals and any conditions of approval for implementation
still need %o be negotiated by the proponents with the
Authority. During these negotiations and subseguent detailed
planning and design of the facilities, it is expected that
some of the proposals in the document may need to be varied.

A thorough review of the document has not been possible in the
brief pericd available, but in general the Drainage Management
Plan should be recognised as a significant improvement in
planning assoclated with urban developmenus in the Perth

: - .
region that zffect water rescurces, drainage and wetiands. In

P [0 R s A —
particular, the document has addressed well most of the issues

previocusly raised by the Authority in its advice of December
21, 1988. As such, the Water Authority supports most of the
concepts adopted and believes most major issues have been
addressed considering current hydrological knowledge.
However, in terms of meeting the requirements of condition 2
of the Ministerial conditions of approval, the Authority can
not vet advise that it is satisfied with the Drainage
Management Plan because of the need to resgolve the follow1ng
technical and financial issues.
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An environmental issue that the Authority believes requires further
clarification is the effluent plume below Jandakot Woolggoursrs.
When Lake Yangebup water levels are lowered the plume may find its
way into the lake at a greater rate than is presently ocourring.
Thig factor increages the need for a resolution of the Jandakot
Woolscourers waste disposal issue or a reassessment of the proposed
levels for Lake Yangebup or both.

A second environmental issue relates to the monitoring of the
Bartram Road buffer lake. The monitoring should include bores
positioned so as to detect the possible development of an effluent
plume. If a plume is detected then the lining of the buffer lake
would need upgrading and/or the use of activated alumina initiated
as suggested in section 8.2.2.

The Drainage Management Plan suggegts that the proposed pump
station at Lake Yangebup also control the water level in Kogolup
North Lake. This would reguire a complex contrel system as the
proposed water level in Kogolup North Lake (14.8m) is approximately
1.7m below the water level in Lake Yangebup {(156.5m). It would be
prudent to anticipate either a gmall self contained pump system on
Kogolup North Lake or a series of weirs so that water flowed
through Kogolup South Lake and then to the Thomsons Lake pumping
station

(8}
o
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Section 8.1.1 proposes operating parameters to contreol flows into
Thompsons Lake frem the South Jandakot Branch Drain. These
parametergs are cumbersome and a simple overflow weir should be
adopted. Associated with the operatigg parameters, section 4.3
indicates that approximately 300,000m™, the source of which was not
identified, could be reguired 1 year in 8 to supplement flows to
Thomsons Lake. It would make better use of the available water
resources 1f this was achieved by increasing the overflow into
Thomsons Lake. This would reguire more pumping by the Thomsons
Lake pumping station to control the water levels during a normal
winter, but minimise the need for supplementary water. These and a
number of other considerations suggest that the diameter of the
South Jandakot Branch Drain could be reduced from 1500mm to 1350mm
with significant cost reductions while still meeting the

gncerns with various statements in the

There sre a number &f gther ¢
Drainage Management Plan gsuch as having the capacity to dry up lake
Yangebup and adding nutrient stripping basins to that catchment,

neither of which may be economically feasible and need to be
resclved.

The Drainage Management Plan has paid most attention to the
proposed urban zoned land. As a consequence the urban deferred
land, which is primarily the Rugsel Road catchment, has not been
considered in great detail. It is suggested that the present
proposal for urban and urban deferred be restricted to the Hird
Road and Bartram Road catchments and rezoning of the Russell Road
catchment be deferred until a review of the monitoring results has
been completed.



If the Drainage Management Plan is approved, implementation will
require significant co-ordination between agencies like the Water
Authority, EPA, CALM, DPUD, City of Cockburn and the Beelier Park
Management Committee. it is suggested that a2 Committee be
established to co-ordinate the implementation and monitoring. The
monitoring is expected to be primarily the regwonsibility cof the
developer for the first five years at least. Some of the measures
suggested may result in significant costs. The responsibility for
meeting these costs in the long term (20+ vears) should be
addressed.

Because the Authority is to construct, operate and maintain the
main drainage facility, the EPA's and CALM's regquirements will need
to be known before the Authority will be able to advise if the
final Drainage Management Plan has been prepared to the
satisfaction of the Water Authority. The Authority will also need
to discuss areas of responsibility with the City of Cockburn and
agree fTunding arrangements with thse developers to ensure the
Authority is not financially disadvantaged. The Authority suggests
that to finalise the Drainage Management Plan, officers from the
EPA, CALM, DPUD and the Water Authority meet to resolve the igssues
raised.

Yours faithfuliy

e

W COX
MANAGING DIRECTOR

March 19, 1950
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REVISED DRAINAGE MAINTENANCE PLAN - SOQUTH JANDAKOT

Further to my letter of March 19, 1990, a meeting of officers
from CALM, EPA and the Water Authority as suggested in my
letter, was held on March 21, 1990. This meeting has helped
clarify a number of issues and the Authority has been able to
complete its review of the document.

The Authority is now able to advise that the document's
proposals for the pumping station at Lake Yangebup will be
able to control the water level in Kogalup North Lake. It
will! not be necessary to anticipate either a self contained
pump system on Kogalup North Lake, or a series of weirs tc the
Thompscons Lake pumping station.

It is also clarified thu the indication in section 4.3 that
approximately 300 000 m™ could be reguired 1 vear in 8 to
supplement flows to Thompsons Lake is part of the Jandakot
Groundwater Scheme Stage 2 proposal. Any requirements for this
supplementary water and its socurce will be dealt with in that
project, and is not part of the drainage management plan.

The other issues raised in my letter of March 19 are gstill of
concern, but with appropriate confirmation from EPA and CALM,
could be resoclved Subject to this confirmation, and any
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comments on the docu g acceptable to ths Water
Authority, the Authorlty would then be able to be satisfied
with the final Drainage Management Plan. I would be pleased
to provide further advice when the EFA's report to the

Minister for Environment is available.

,A’ﬁ/ Cen
W J Cox

MANAGING DIRECTOR

March 21, 1990
034579 TRFD ¢
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Please address ail correspondence to Execulive Director, P.O. Box 104, COMO W.A. 6152

Your Ref:

CuRel 0,3.27 (152)
Engtinies: Mr Graham
Phone:
[ ]
Chairman
Environmental Prctection Authority
"BP' House
1 Mount Street
Perth i

RE: SQUTH JANDAKOT DRAINAGE MANAGEMENT PLAN

Thank yocu for the opportunity to comment on this plan.

In general the Department agrees to this plan provided
that there is a clear commitment to the scheme over the
full term of implementation of urbanisation.

The role of the Water Authcrity cof Western Australia in
managing the main drainage within the proposed Beeliar
Regional Park is endorsed. This emphasises the
importance ¢f ensuring that use of our water supplies
for envirconmental purpcses is retained.

A number of other specific details are discussed below.

Monitoring

The document provides a clear commitment to a
menitoring programme and a flexible approach to
management. The importance and early implementation
of a suitable monitoring programme and the
identification of resources needed, must be

stressed.

It is currently not clear as to who is to undertake
monitoring and initiate the subseguent actions that
might be reguired, or where the responsibilities

There 1s an cpportunity for our two organisations
to establish an expert committee toc guide the
monitoring process and the assessment of criteria
which might be applied to various wetlands. This
should ke written into the conditions for the
project.






Storm Water Events

The Department finds the sections on storm water
events and the subsequent pumping rates acceptable
in the knowledge that the monitoring programme will
allow an on-going assessment of this.

Yangebup Lake - Kogolup Lake Link

Specifically, and in discussions invelving
consideration of the Beeliar Regiocnal Park, there
are concerns about the proposed piped link between
Yangebup Lake and North Kogolup (4.6.7). Waters
should not be allowed to pass via pipes in this
directicn unless there has been a substantial

improvement in the guality of water in Yangebup
Lake.

Conditions

It is recommended that, where appropriate,
commitments or recommendations made within the
drainage management plan should be given importance
by being included within project approval
conditions. For example it is suggested that those
commitiments and recommendations that have been
agreed to or suggested in this letter should be
transferred to the procject conditions.

Perhaps not for direct consideration in assessing this
document there is a need to identify vegetation worthy
of retenticn in the southern part of the prcposed South
Jandakot urban area. In particular, how does this relate
to the various studies that are being undertaken on the
environmental attributes of the Jandakcet Groundwater
Mound. As an example, the Department sees as a priority
the protection of areas such as that which runs between
Bartram Recad and Gibbs Road to the east of Beenyup Read.

It may well be that many cf the points raised are ones
which can be the subject of discussion after the
acceptance of the intent of the drainage plan.

Syd Shea
Executive Director
12 March 1880






types on a transect from the lake, through fringing reeds,
paperbarks, flooded gums, to wcedlands of banksia,
jarrah/marri and isolated tuarts.

The reserve has a wide range of natural fauna in addition to
waterbirds, including a tortoise, 8 species of frocg and an
excellent representation of aguatic invertebrate fauna.

Tt has been recognised that the cycle of the lake filling
and either drying cut or becoming very shallow has
contributed to the health of the system. An example of this
is in apparently preventing the establishment within the
system of the mosquito fish (Gambusia affinis), which is
known to be a major predator of agquatic fauna.

When the first proposals were being put forward for
development adjoining the Thomsons Lake Nature Reserve there
were clear indications that water levels would become both
more constant and substantially deeper, thus eliminating the
value of the lake to a suite of waterbird species which
includes wading birds. CALM did not find this scenaric
acceptable.

Initial criteria were established, when reguested, which set
a range of levels dependent upon a broad range of yearly
rainfall ocutcomes. These criteria were established with the
condition that they would bhe subject to review and change in
the event of more accurate information becoming available.

The werk undertaken by a number of consultants and the Water
dutherity of WA indicates that a review of the criteria is
now appropriate.

The management philosophy in setting lake levels is as
follows:

Lake levels should in general;

i} reflact the fluctuation in rainfall, both from year
to year, and from seasocon to season.

ii) serve the values that the Nature Reserve is notable

for.

There are two provisos which should be borne in mind in
assessing current and future cbijectives and management
techniques.
a) With the possibility of greenhouse induced climate
change causing a significant reduction in rainfall in
the south-west of Western Australia, it may eventually
be necessary to artificially put more water into the
lake to ensure that it serves the same range of values
as 1t does now.
b) In long periods of above average rainfall and given
the altered nature of the catchment and water gquality,






OBJECTIVE
This cbjective relates tc the management of the wetland
within the Thomsons Lake Nature Reserve in the knowledge of
its regional and internaticnal importance.

The objective is to protect the ecological character of the
lake and, in particular, its importance as a waterbird
habitat.

Strategies

1. Lake levels must remain linked to the natural course of
events associated with the environmental attributes of
the catchment. The main determinant of this process is
that the link between lake levels and the natural
rainfall patterns must be maintained.

2. Lake levels must reflect the natural seasonal patterns.
That is highest in winter, dropping over summer and
lowest, usually dry, in late summer or autumn. Water
levels are not to be held at an artificial and constant
level.

3 To minimise sudden rises in water levels due to
artificial sources of water. If such rises are in

conflict with any of 1 to 3 above, the excess water
ghall be removed as soon as possible.

4 To prevent any increases in nutrient input into the
lake and where possible reduce nutrient input.

5 To prevent where possible the introduction into the
lake system pollutants associated with changed
adjoining land management practices. This Is in
particular of relevance to the intrecduction of
petrochemical pollutants f(as a rasult, for example, of
an oil spill in the catchment} and heavy metals.






Managenent Processes

By far the most important consideration with respect to the
management of water levels at Thomsons Lake is that there
must be a high degree of flexibkility built into the total
management package so that there is an opportunity to meet
chbjectives.

The system needs to be flexible at this stage bkecause there
are a number of unknowns; in particular likely impacts of
adjoining development and management criteria which will be
develcped for the Regiocnal Park.

For example, using average figures, the WAWA model predicts
that Thomseons Lake may actually become drier than previously
expected but this medelling does not take inte consideration
the impact of storm events where water from the urban
developments is sent to the lake. There Is thus the need to
ensure that data is available on the likelihcod of a storm
event and what amount of water is involved such that
decisions as to whether the lake needs to be pumped can be
made. If a storm event causes the lake level criteria to be
exceeded what duration can the criteria be exceeded? As an
example this may be important if large numbers of wading
birds were using the lake at the time that stcocrm drainage
waters were diverted to it.

Thus there need to be a series of management processes
operating which can be summarised as:

1. Decision Making

2. Built structures

3. Monitoring and Review

1. Degision Making

As mentioned previously we are currently dealing with a
situation where data is urgently required. However it is
agreed that the starting point to the whole process should
be via the use of the WAWA model to assist the decision
making process. Thus within a certain accuracy it should be
pessible to predict in September or October of each year
what the minimum water level will be for the following year.
This judgement is based on a system of using the previous 4
years rainfall readings which occur in the catchment.

Once this predicticon has been made it is then necessary to
lock at actual water levels and act accordingly.






Thie Department is currently working toward the
establishment of an expert technical committee which will
make decisions on a year to year basis on the criteria and
their achievement, management options, monitoring programmes
and review. It is intended that a representative of the
Water Authority of WA will be on that committee.

Finally it needs to be stated that this correspondence
supersede all other statements and correspondence made

previously.

R —':-‘/ -
for—
Syd Shea

Executive Director
23 January 1990
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Bmme & Partners PTY LTD

CONSULTING ENGINEERS INCVIC
W.A. Manager
Allen J. Gaie
Our Ref AJG/MS/721/1950 2nd Floor, Building C
345 Harborne Street
Your Ref Herdsman, WA, 6017
All mail to:
PO Box 709, Garden Office Park
27 February, 1990 Horﬂcor:nn Wh. 8017
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Telephone (08} 242 4677
Facsimile (09) 242 4678
The Chairman
Environmental Protection Authority
1 Mount Street
PERTH WA 6000

For the attention of Mr R Sippe

Dear Mr Sippe,

SCUTH JANDAKGT DRAINAGE MANAGEMENT PLAN
Review of Engincering Aspects

We have pleasure in submitting our report to EPA on the engineering aspects of the above Management
Plan in accordance with your Purchase of Advice dated 12 February 1990.

Scope

The Purchase of Advice requested Binnie & Partners Pty Ltd to provide an independent engineering
assessment of the revised Drainage Management Plan for the South Jandakot wrban development and advise
whether the Drainage Management Plan, as described, would meet the stated objectives of the Plan from an
enginecring viewpoint.

The Management Plan is entitled "The South Jandakot Drainage Management Plan” dated January 1990
prepared for the Department of Planning and Urban Development by GB Hill & Partners Pty Ltd in
association with the Water Authority of Western Australia.

The principle objectives of the Drainage Plan, as set out in Section 2.2 of the report, are as [ollows:

i cor olieuis fthirt the lnwd oo be adesrigieis drdined for it Fovspi fe
ij i show that the land can be QAEGUAICy ardined jor urpdn deVelopmerni;

i
ii) that the drainage system will be capable of meeting environmental objectives for the Beeliar wetlands;
iii) that the drainage required jor urban developmeni will not result in a waste of water resources.

=

In undertaking this work, we have based our assessmenl on determining whether the principles of the
system have a sound engincering basis. No attempt has been made to review the accuracy of the design
guantities and sizes referred to in the Management Plan. ’
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Components of System

The components of the system are as set out in the attached copy of Figure 12 from the report. The
system and its proposed design and operation are based on meeting the terms of the three objectives as
described below:

Urban Drainage Requirements

i) a local drainage sysiem within the urban area, comprising of pipes, detention basins, open drains and
floodways, to convey excess surface runoff from the area,

i) a sub-soil pipe drainage system in the low lying parts of the urban area to maintain the groundwater
table at an acceptable depth below the surface. This pipe system links inio the surface drainage
system to discharge water away from the area, and

iti) the main drainage system, comprising of a pipe drain from east of Thomsons Lake to Yangebup
Lake, a pump station servicing Thomsons Lake, a pump station servicing Kogolup and Yangebup
Lakes jointly, and an outlet pipe from Yangebup Lake to route excess diainage waier from the
catchument. The major lakes will be used selectively to provide compensating siorage necessary in
routing the drainage from the catchment.

Protection of Beeliagr Wetlands

i) the establishment of smaller detention basins, and a number of major buffer lakes within the local
drainage system (o improve the quality of drainage water passing from the urban area

ifi) design of the main drain between Thomsons and Yangebup Lakes to enable the majority of drainage
water from the South Jandakot urban area to be diverted past Thomsons Lake and Kogolup Lake

it} design of the pumping siation at Thomsons Lake to pump out any excess drainage water which is
discharged to it, and

) design of the pumping station servicing Kogolup Lake qnd Yangebup Lake, and design of the outlet
main from the catchment, to control water levels in these lakes to environmentally acceptable levels.

Water Conservation

i} the use of detention basins within the local drainage system io recharge water on site where possible,
i} limiting the clevation of subsoil drains fo the curreni winler iable evels, to ensure that the local

&
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iti) developing the outlet drainage sysiem from the catchment in a manner which provides opportunily
for utilisation: of the excess water,

Assessment of System

The components of the system are all commonly used in drainage design. The use of Australian Rainlall
& Runoff for the design of drainage facilities is a standard procedure throughout Australia. The use of

a five year average recurrence inlerval (ARI) for local drainage is satisfactory and would be considered
as accepted practice.
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Sub-soil Drains

The principle of using slotted pipes for sub-soil drainage is well established and, as pointed out in the
report, has been used in many area throughout Perth. The practice is widely and successfully used in
castern Australia. There is a potential for clogging of the media adjacent to the sub-soil drains in the
longer term and this requires allowance for jong-term maintenance at the design stage. The actual spacings
of the sub-soil drains are dependent on the soil conditions in the area being drained. This may vary from
location to location within the proposed urban development area and therefore the actual spacings nced
to be determined on a location by location basis based on the soil propertics for that particular location.
The Management Plan recognises these points.

It is proposed that the sub-soil drains be installed at the current maximum groundwater level which means
that the status quo for groundwater levels should be maintained.

Main Drainage System

The principles of the main drainage system are satisfactory. All drains are piped, which overcomes the
potential disadvantage of open drainage with respect to affecting groundwater tables in the area through
which they pass.

The main drainage system has been designed to accommodate a one year ARI storm event. Anything in
excess of such a storm will be attenuated through the wetlands and lakes systems. The ellects of a 100
year ARI storm have been evaluated and a management scheme developed for this rare occurrence. The
range of storm events covered is considered acceptable engineering practice.

No details are included in the Management Plan report on relative elevations throughout the length of the
drainage system, nor for the areas to be served. Discussions were held with the Water Authority of
Western Australia and the consuitants, GB Hill & Partners Pty Ltd. A contour plan of the area was
reviewed and details were supplicd on the preliminary design undertaken of the pipeline system. The
extent of work done to date on the details of the system is considered sufficient for the current level of
assessment required.

It was clarified that the southern-most area (Russell Road catchment) does not drain through Bartram
Road buffer lake, but that another buffer lake is proposed in the vicinity of Gibbs Road. This arrangement
is important to ensure that the Russell Road catchment can be served by the main drainage system without
having to increase the depth of Bartram Road buffer lake, or conversely, without having to {ill large tracts
of land in the Russell Road catchment.

1] Jeaiema

OO0 Grainage pra

tice demands that all stormwater UI&ludgb p;puum s have a free discharge. This means
that the downstream conirol on drainage pipes musi be such that the invert level of the pipe 1s above the
downstream control level to ensure that the pipeline can drain freely to avoid potential deposition of solids
in the drainage lines. It is quite acceptable for the pipelines to be surcharged under high flow conditions
however. The main drainage system has been designed on this principle.
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The preliminary details supplied were sufficient to demaonstrate the feasibility of the proposed system. Ii
is quite likely that there would be some amendments to these details when a more comprehensive design
is undertaken. However, this is unlikely io affect ihe engineering viability of the system. Rather, it will
affect the actual costs of construction, and the extent of arcas to be filled. The system must be designed
such that detention basins and buffer lakes are above the water table, to avoid potential lowering of the
water table beyond the levels intended.



The detention basins and the Bartram Road buffer lake are an iniegral part of the main drainage system.
These holding basins arc important in the overall drainage design to provide short term storage capacity
for storm events greater than those for which the pipeline is designed. They also form a critical part of
the management of nutrients in the Beeliar wetlands system.

All major drains from the South Jandakot urban area are gravity drains. The southern lakes main drain
which is proposed to discharge to Cockburn Sound, is a pressure main from Yangebup Road pump station.
The capacity of this pipeline is significantly less than the potential flow from the urban area. When flows
are above the capacity of this pressure main, the excess flows will be distributed into the lake system. This
will mean the levels in the lakes will rise temporarily above the normally acceptable levels. Howcver, as
this is a short term cvent happening infrequently, it should be considered acceptable.

Protection of Beelier Wetlands

With respect to meeting the environmental objectives for the Beeliar wetlands, the primary issues are
diverting excess drainage from the catchment and ensuring that the nutrient loads to the lakes are not
excessive. Considerable reliance is placed on the performance of buffer lakes and detention basins in
removal of nutrients. The detention basins design is to be based on satisfying water quality criteria rather
than the normal flow attenuation. Satisfactory performance is predicated on removal of scttled solids with
high concentrations of nutrients, heavy metals and pesticides. The report recognises the need for removal
of the settled solids as a regular maintenance function. The importance of this management requirement
is stressed as carryover of solids into the lakes system is likely to result in a short-term slug discharge of
the constituents for which the detention basins have been designed to remove.

The ramifications of these facilities not ﬂChlL\v’ng the required nutrient removal are quite significant. Our
Brief does not inciude [or assessmeni of ibe bkely nuirient 1emoval periormance of buffer lakes anc
detention basins. However, we would comment that in the event of the desired removals not being
obtained, the engineering solutions for nutrient removal would be both extensive and expensive.

Drainage Water Disposal

The Management Plan proposes that the stormwater be disposed of by discharge to Cockburn Sound.
Reference is made to the possibility of recharge to areas within the Jandakot public water supply area, to
the west of Thomsons Lake and to the Kwinana industrial area.

Disposal to Cockburn Sound will mean that less water percolates into the groundwater system than occurs
under present conditions. As more of the catchment is developed the proportion discharged to Cockburn
Sound will increase. This can only be considered a waste if the water percolating into the groundwater
is (,uncndy put to some worthwhile use. This does not appear to be the case. It is our understanding that,
regardless of future developiments, rising groundwater is considered a problem in the area,

Future recharge may provide a worthwhile benefit. The demands on groundwater by industries in the
Kwinana industrial area are quite significant and the resources are limited. The report refers to the
economics of recharging stormwater into the Kwinana industrial area and suggests that it is an option that
should be pursued in the longer term.

The Management Plan encourages assessment of the cost-effectivencss of recharge. We support this view.



Conclusions

The conclusions from our in-principle assessment of the proposed South Jandakot Drainage Management
Plan are as follows:

i) The proposed gravity and pressure main drainage system should provide adequate drainage for
urban development. However, the detailed design will need to take account of the minimal head
available for a gravity system to minimise construction costs. The use of a piped drainage system
is supported.

The drainage system should be capable of meeting the environmental objectives for the Beeliar
wetlands. However, the effectiveness of the system is predicated on efficient nutrient removal
from detention basins and buffer lakes, including a regular maintenance programme. The likely
performance of these facilities as nutrient removal systems needs to be verified as soon as
possible, as the engineering options for nutrient removal are likely to be both extensive and
expensive.
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iii) Disposal of drainage water to Cockburn Sound is not considered to be a waste of water
resources. In the longer term, the drainage required for urban devclopment could result in an
improvement in waicr resources in that recharge to areas such as the Kwinana industrial arca
may provide a worthwhile benefit.

Therefore, it is concluded that the Drainage Management Plan meets the stated objectives of the Plan from
an engineering viewpoint.

Please do not hesitate to contact the undersigned il you require clarification of any issues.

Yours sincerely,
BINNIE & PARTNERS PTY LTD

Director
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A report to the Environmental Protection Authority on drainage issues
by NRMC Pty Ltd - executive summary
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EXECUTIVE SUMMARY

NRMC Pty Ltd was contracted by the Environmental Protection Asthority to
provide advice that would assist the Authority in assessing a revised
drainage management plan for the proposed South Jandakot urban area.
This Revised Drainage Management Plan is being produced by a Joint
Planning Team consisting of the engineering consultants to the developers
and the Water Authority. The advice required related to the quantities
and qualities of water to be discharged into the three southern wetlands of
the Beeliar chain (Thomsons, Kogolup and Yangebup Lakes), the use of
Yangecbup Lake as a compensating basin and the dxscharge of drainage
waters to Cockburn Sound.

These recommendations are supplied below, in addition to a
recommendation on the coverage of drainage schemes and others on
matters related to the management of the drainage scheme when ir i1s in
place.

The assessment of the previous Drainage Management Plan by a Technical
Advisory Group recommended components to be addressed in the Revised
Drainage Management Plan. Most of these are going to be addressed in the
Revised Drainage Managemeni Plan the problems of Little Rush and and
South Lakes are not to be addressed. There is good reason not to address
the problems of Scuth lake in this particular drainage scheme, but

RECOMMENDATION ONE

It is recommended that the Enviropmental Profection Authority
require the Joint Planning Team to address the problems of
excess waler fevel in Little Rush Lake.

As the Revweﬂf Drainage Management Plan will provide a mechanism to
effectively control waler level in Thomsons Lake there is a need to clarify

ectives in water quality masagement -
RECOMMENDATION TWO

There is a need fo clarify how flucluations in water level in
Thomsons Lake affect those species which make the Reserve a
valuable habitat, se fthat more precise guidelines can he given (o

the operation of the proposed drainage systenm.



Vi
RECOMMENDATION THREE

It is recommended that the Environmental Protection Authority
accept the revised water levels for Thomsons Lake of :-
Bepdr!mem of Conservatiion
and Land Management

End of Summer Level Recommendation
(m AHD) (m depth) (% vears of occurence}
““““““ <10.8 <1 Ty
10.8 - 113 dry by January 1o
13 - 118 dry by April 80
>ii.8 > ] 10
and the following proposals for Kogolup Lake :-
“““““““““““““ WINTER/SPRING MAX  SUMMER/AUTUMN MIN
Wet Years i5.8 14.8

(Wettest 10%)

Mediovm Years 15.2 14,2
(Middle 80%)

Dry Years 14.8 Deyv by Apri
(Driest 18%)

The Environmental Protection Authority \h{‘m advise the Jomi
Planning Team that the degree to which the proposed drainage

system can maintain levels in the three lakes of (.85 meire lower
than those specified shonld be addressed in the Revised Drai
Management Plan, without necessarily insisting that these levels
are achieved.

l

RECOMMENDATION FOUR

It is concluded that the design of the South Jandaket Branch
Drain and associated wrban drainage will more than adequately



vii
control water flows into Thomsons and Kogolup Lakes. The
Environmental Protection Authority should require the Water
Authority to provide operating rules which are to the
satisfaction of the Department of Conservation and Land
Management, the ity of Coeckburn and the authority managing
the Beeliar Regional Park to be submitied for approval before
the Drain commences operation. These rules should encompass
the operation of the South Jandakot Stage 2 well-field. The
operations of the drainage sysiem should be reviewed by the
above bhodies after twelve months of operation and at intervals
thereafter and the rules adjusted as necessary.

RECOMMENDATION FIVE

It is recommended that the following criteria be adopted for

water guality for the maintenance and preservation of aguatic
ecosystemns in the study area (based on proposed criteria for

marine and estuarine waters):

Parameter Criterion Source
Floating and No materials should be pre,em
submerged litter which directly or indirectly have

an adverse effect on aguatic

organisms. Wi
Barriers No barrier should bhe constructed,

substances added nor alterations

mane ic the environment which will
prevent the normal movement and
migratory patiterns of organisms to the
detriment of their populations or cause
changes in the normal water movement
pattern which will lead to adverse

effects upon them. WG
Light attenuation The combined effects of turbidity
Turbidity and CUolour and colonr should neot reduce the

deptis of the (‘()E’ﬁpdimlii}ﬁ potni for

ﬂhn!n(w _ad!rn‘} P
BEYRINO

> ¥ LN |
iﬂ % gf“ the natural bt‘.dh{)“iii

norm. US EPA

ELERR u ¥ u ¥ more  fhan

Lighi attenuation in natural wetlands is guite low, duwe (¢ the presence of
gilvin (Wriglev et al, 1988). There is some argument that light aftenuation is
already too great in weilands, due to the “pollution™ of these wetlands with
ciear water.

Settleable Matier Unnatural inputs of seitleabie material
shownld no: cause the Fformation of deposits



Suspended Solids

Yonic Ratio

Dissolved Oxygen

Arsenic  (totai)

Arsenic (11D

Arsenic  {V})

Berylliam

viii
which are harmful to aquatic
Organisins. Vic EPA (M)

Upper limit of 80 mg L-1 and depth of
compensation point for photosynthetic

activity should noi be redaced by

more than 10% from the nafural Hart!
seasonal norvm., UsA LPA

The ratios of major ions should not
he altered such that ihis Deneficial
use is affected. WG

Not fo fall below 4.0 mi L-1(5.7 mg L~ 1

for more than 6 consecutive hours,

and never fo fall helow

35 ml L1 50 mg 1. WG

The loads of nutrients and other

bhiostimulants to receiving waters

should not canse exeessive or nnisance

growths of aigae or other aquatic plants,

or deleterious reductiony in  dissolved

oxvgen concentratiens in those

Waiers. Vie EPA (AMD

TOXICANTS
{(Elements)

No single reading to exceed
100 mg -1, 6 month median

not {o exceed 8 ug 1 No more

than 20% of readings to exceed

8 upp L-L. No single reading

to exceed 500 ug i1, Calif (K&S)

& mopnth median ool (o exceed
o ug -} No more than 20% of

readings to exceed 60 pg 11,

No singie reading te exceed

350 ug EE WG
6 month median oot to excesd

g Ll No more than 20% of

readings to exceed 26 pg L1

No single reading to  exceed

150 ug L1 WG

(s

& monih median not {o exceed
0.6 ug 'L Ne more than 20%

of readings t¢ exceed 1 ug L°L



>

Ne single reading fo exceed
5 pg 176 WGIVie EPA,

Boron ¢ month median not to exceed
7 mg L), No more than 20% of

readings to exceed 10 mg L-L
No single reading to exceed

26 mg L1 WGIUK
Cadmium 6 month median not to exceed

3 ug -1\ single reading to

exceed 8 ug L1, Calif (K&S)
Chremium  {(total) & moenth median not to exceed

2 ug Bl No single reading to

exceed 7 ug L1, Calif. (K &S)
Chromium (VI) 6 month median not to exceed

0.5 ug L'INo single reading to

exceed 1.5 pg I-1, WG

Copper & month med
b3 Y
£ oug i No

Iy

exceed 46 ug

e

Iron 6 month median noef to exceed
1 mg -1, No more than 20% of
readings to exceed 2 mg L-1,
No single reading to exceed
5 mg L1, WGIUK

Eead 6 month median not fc exceed
8 ug L. No more than 20% of
readings {0 exceed 8% ug 11
No single reading to exceed
206 ug £, Calif (K&S)

Manganese 6 month median not to exceed
136 ug L7 No more than 20%
of readings to exceed
258 pe I9f. No o osingle reading

1

to exceed 564G ug 170 Wiy
Mercury 6 month median not o exceed

0.14 pg L1, No more than 2( %

of readings to exceed 1.4 ug -,

Ng single reading te exceed

” . I,

3 ug B+ Calif (K&S)

MNickel & month median nei o exceed
8 uz 7L No more than 26% of



b

readings to exceed 75 g L1
No single reading to exceed

200 pg L1, USEPAIWG
Linc 6 month median not to exceed

20 pg L}, No more thap 20%

of readings fo exceed 100 g R

No single reading {0 exceed

200 pg 171, Calif (K&S)

HYDROCARBONS:
Fyuet oil Not o exceed 3 ug i Vis
Kerosene Not to exceed § pg Lo 1 WG
Crude oil Not (0 exceed 16 g -1 WG
TOFAL FUEL OIL:
Crude oil and Kkerosene Not fo exceed 10 up L WG
Seluble Aromatics Not to exceed ! pg I} WG
(OTHER TOYTCANTS):

Ammonia Not to exceed 680 ug 1] Calif (K&L)
{expressed as Nitrogen)
Fluoride Not to exceed 2 mg L ! WG
Hydrogen Sulphide Not to exceed 2 ug -1 USEPA
Gther Toxic Substances  No material should he present in

an amount exceeding 0.01 of the

9¢-hour LD50 value for the test

organism, WG
{reneral Provision Should any individual species or

componeni of the ecosystem he

known to have lower tolerances

than those specified in the above

criteria, then these levels shouvld be

thogse used in setting waler gualily

chjectives. Vic EPA (M)

The drainage waters from the development area should receive a
screen for the above substances, organochlorines,
erganophosphat carbamates and pyrethroids when ihe
monitoring programme is commenced, after twelve months and
at intervals thereafter. The results of these screeping tests
should be considered by the Eanvironmental Profeciion Authority
to determine if further action is reguired. Every attempt shou!l
be made to screen for a wide range of substances at
commencement and at regular intervals, At the same time the
monitoring should not accumulate mformation, which is either
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not acted upon, or never analysed for tremds to determine if
significant problems will arise if any identified trends continue.
The monitoring programme should be regularly reviewed to
determine if resources are being wasted on analyses performed
that are unnecess:

T
*

i
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RECOMMENDATION SIX

As part of the monitoring procedure for the proposed Souih
Jandakot Drainage scheme, the Environmental Profection
Authority should request that external surface and sub-surface
drainage of nutrients are estimated to demonstrate that the
lakes are not receiving an excessive nuirient load. The
Environmenial Protection Authority should request the Joint
Planning Team tc plan to achieve external phosphorus loadings
of less than I8 kg P vear-1 for Little Rush Lake, 156 kg P year-1
for Yangebup Lake, 88 kg P vear-i for Kogolup Lake and 500 kg
P vear-1 for Thomsons Lake.

RECOMMENDATION SEVEN

It is recommended that the Environmental Protection Authority
approve of a pump station that will achieve water levels in
Yangebup Lake of 16,5 m AHD in winter and 155 m AHD in
sommer and that the Environmental Protection Authority reguire
a report from the managing authority (presumably the authority
managing the Beeliar Regional Park) on the management of lake
waier levels after i2 months of operation.

RECOMMENDATION EIGHT

it is recommended that the Environmental Protection Authority
recommend thai further action be taken to alleviate the
problems eof Yangebup Lake.

RECOMMENDATION NINE

it is the opinion of those experts consulted that the discharged
drainage waters will be mixed to the extent that nutrient
concentrations will be at jocal ambient levels by the time this
water reaches the surface of Cockburn Sound and that, as a
consequence, no algal blooms will occur.
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RECOMMENDATION TEN

[

t is recommended that the Environmental Protection Authority
request that the developers and the Water Authority plan for an
extension programme to inform landowners in the South
Jandakot Development Area and the Jandakot Public Water
Supply Area of the hazards to the groundwater and the wetlands.
The information programme should contain descripiions of
drainage management and actions by householders to ensure
that the groundwaters and the wetlands remain unpolluted.



Appendix 6

CSIRO's advice to the Environmental Protection Authority regarding
the use of cyclodiene termiticides
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CSIRO

AUSTRALIA

Division of Water Resources
Perth Laboratory
{Underwood Ave Floreat Park, Wa. Ppstat Addre PruvaleB

g PO Wembley WA, 6014
9

Ref: YW96

11th December, 1989

EPA
1 Mount Street
PEIRTH WA 6000

Attn: Mr B.A. Carbon
Dear Barry

Re. your letter on the effects of use of cyclodiene termiticides in the
South Jandakot urban development.

On the basis of past mobility studies of organochlorines in Bassendean
Sands it 1s unlikely that contamination of groundwater will occur by
leaching of the soil.

The only way crganochlorines will reach groundwater and surface water is
through movement with soil particles and through the vapour phase.

Particularly in the case of heptachlor considerable movement through the
vapour phase can cccur in meist/wet soils.

As I have not seen the development proposal and associated drainage
management plan ail I can suggest at this stage i1s not to allow the use cf
Heptachlor {cr Chlordane which always contains Heptachlor! but to consider
Aldrin or Dieldrin only.

More detailed information can only be given after a study of the
development proposal and possibly some simple computer modelling. If yo
require this, a short consultancy wou¢d have to be agreed upon with CSIRO.

Robert Gerritse /;

RG:hg L d :l/é &£

‘ - C , Ceiffich L aber
Office of the Chief Adelaige Laboratory Canpere Labaratory ur‘f.f‘r_h Labor n.(ory

3 :



This Department is currently working toward the
establishment of an expert technical committee which will
make decisions con a year to year basis on the criteria and
their achievement, management options, monitoring programmes
and review. It is intended that a representative of the
Water Authority of WA will be on that committee.

Finally it needs to be stated that this correspondence
supersede all other statements and correspondence made
previcusly.

< for”
Syd Shea

Executive Director
23 January 1990
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95/88 B29 NEWCASTLE STREET

D20Q757 |LEEDERVILLE W.A.

M TAYLOR Postal Address: PO, Box 100 Lesdonviile
Western Austrafta BOO7

420 2552 Telephone: (08) 420 2420 Tefex: AA 95140
Pacsitile: (09) 528 2616

Chairman

Environmental Protection Authority
1l Mount Street

Attn: Ms M Andrews

REVISED DRAINAGE MAINTENANCE PLAN - SOUTH JANDAKOT

Further to my letter of March 19, 1990, a meeting of officers
from CALM, EPA and the Water Authority as suggested in my
letter, was held on March 21, 1990. This meeting has helipesd
clarify a number of issues and the Authority has been able t
complete its review of the document.

The Authority is now able to advise that the document's
proposals for the pumping station at Lake Yangebup will be
able to control the water level in Kogalup North Lake. It
will not be necessary to anticipate either a self contained
pump system on Kogalup North Lake, or a series of weirs to the
Thompsons Lake pumping station.

It is alsg cliarified th@t the indication in section 4.3 that
approximately 300 Q00 m~ could be required 1 vear in 8 to
supplement flows to Thompsons Lake is part of the Jandakot
Groundwater Scheme Stage 2 proposal. Any requirements for this
supplementary water and its source will be dealt with in that
project, and is not part of the drainage management plan.

The other issues raised in my letter of March 19 are still of
concern, but with appropriate confirmation from EPA and CALM,
could be resolved. Subiect to this confirmation, and any
other environmental reguirements from EPA and CALM in thsir
comments on the document being acceptable to the Water
Authority, the Authority would then be able to be gatisfied
with the final Drainage Management Plan. I would be pleaged
to provide further advice when the EPA’'s report to the
Minister for Environment is available.

W J Cox
MANAGING DIRECTOR

March 21, 1990

mt-155
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95/88
D20757 . .
629 NEWCASTLE STREE
M Taylor LEEDERVILLE W.A,
420 2552 Postal Addraess: PO Box 100 Leederviile
Wesgtern Austraiia 6007
Telephone: (08) 420 2420 Telex: AA 95140
Fanstrniie: "LJ"); 328 219
Chairman
Environmental Protection Authority EMVIRG TR PR TR

1 Mount Street .. e memmnas
PERTH WA 6000

Attention : Mr R A D Sippe Baln N

REVISED DRAINAGE MANAGEMENT PLAN - SOUTH JANDAKOT

Thank you for your letter of February 27, 1990 and advice that
the Envircnmental Protection Authority will be reporting to
the Minister for Environment on the reviged Drainage
Management Plan for the South Jandakot Urban Development.

The revised Drainage Management Plan was prepared by G B Hill
& Partners for the Department of Planning and Urban
Development and althcough the Water Authority assisted with the
preparation of specific parts of the document, the document
was not reviewed by the Water Authority before submission to
the EPA. As the Authority has agreed to construct, operate
and maintain the main drainage facility, the document's
proposals and any conditions of approval for implementation
still need to be negotiated by the proponents with the
Authority. During these negotiations and subsequent detailed
planning and design of the facilities, 1t is expected that
gsome of the propogals in the document may need to be varied.

A thorough review of the document has not been possible in the
brief pericod available, but in general the Drainage Management
Plan should be recognised as a significant improvement in
planning associated with urban developments in the Perth
region that affect water resources, drainage and wetlands. In
particular, the document has addressed well most of the igsues
previously raised by the Authority in its advice of December
21, 1988. As such, the Water Authority supports most of the
concepts adopted and believes most major issues have been
addressed considering current hydrological knowledge.

However, in terms of meeting the requirements of condition 2
of the Minigsterial conditions of approval, the Authority can
not yet advise that it is satisfied with the Drainage
Management Plan because of the need to resolve the follow1ng
technical and financial issues. ;

Lot
N
(W a
sl
4
g



CSIRO

AUSTRALIA

Division of Water Resources
Perth Laboratory
srear Park, WA, Postal Add S\é‘JI vale Baa PO Wernbiey, WA, AG14
TP

ne: (09) 387 0200, Telex A 1T 09 387 6046,
. o~

Undorwood Ay
e

Ref: YW96

11th December, 1989

EPA
1 Mount Street
PERTH WA 6000

Attn: Mr B.A. Carbon

Dear Barry

Re. vyour letter on the effects of use of cyclodiene temmiticides in the
South Jandakot urban development.

On the basis of past mebility studies of corganochlorines in Bassendean
Sands 1t is unlikely that contamination of groundwater will cccur by
leaching of the soil.

The only way organochlorines will reach groundwater and surface water is
through movement with soil particles and through the vapcur rhase.

Particularly in the case of heptachlor congiderable movement through the
vapcur phase can occur in moist/wet soils.

2As I have not seen the develepment propesal and associated drainage
management plan all I can suggest at this stage 1s not to allow the use of
Beptachlcor (or Chlordane which always contains Heptachlor) but to consider
Aldrin or Dieldrin only.

More detalled information oan only ke glven after a study of the
development proposal and peossibly some simple computer modelling. [Lf you
requlre this, a short consultancy would have to be agreed upon with CSIRO.

YoursJ31ncerely

Roberfwggrritse

G:hg







