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Summary and recommendations

The Water Authority of Western Australia has proposed 0 develop the wesiern portion of the
Jandakot Mound for both pnivate and public water supply purposes. T‘ﬁz’s oF posa_ consuruies
Stage 2 of the Jandakot Public Water Sumiy Scheme. Stage 1 Is located on the easiern fank of
the mound and has been operaung since 197G,

i Review

The Environmenial Protecton A uthenity (EP i\.‘ has insisted cm a Pubiic Enw
Y
L&

for the project because it has the potential 10 have widespread imporzn: 2nvi impacts.
¢ Water Authority’s plan to manage the snvironmental impacts of the oroject was released for

pubm comment for § weeks on the 28 February 1991,

The EPA believes the deve elopment’s major anzronmemal 1ssues - e loss of wedand habitat,
and the impact on vegetation and waterbirds - are manageable provided the Warer A sthority of
Western Australia agrees to the Environmental Protection Authority's recommendations
contained in this report.

Kev issues

Several major {ssues were raised ! by the public and the EPA in response o this plan and these
3 ~ oty

er
nave besr addrf:sseu either by the proponent or the EPA as follows:
! the developmeni resudt in a susizingbie groundwarer resource "

* The EPA is satisfied thar the quanuty of water 1o be drawn fom the SroundwateT Tesoures is
sustainable in the long-term. '

*  The Water Authoritv has used knowledee
\qumj and Jandakot Stage | esroundware
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$ the proposal ecologically sustainable
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* The EPA believes thar the @ro‘aos:ﬁ o
unexpecited environmenial i mpact z may arise
WaleT absiracred at in cnwciuai 1" :zun the wpﬂ: eld.

* Ininal water abstraction quantses wiil be small but will gradually increase up to a cailing of
24 miilion cubic metres per annum. The rate of incre case will be largely nﬂrﬂmzwd by
demand for privare wells 1S iual increase 3 I
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7"\ ey
’1 'SC:I A

D}

“Privare absrraociion aocounts Tor nwo-thivd
can 1his abstraction be regudosed;

«  The Water Authority u"U continne 1o |
ply Area up e & ceiling of 16
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- The environmenial impacis of "nvate abstraction will be managed by dividing the 16 mallion
subic merre allocation into § sub- areas, each allocation being dercr'mneu by the size,
ncmlom sustainability of vield and ecology of the individual sub-areas. Revisions of
sub-ares water allocations will be conducted in the iight of monitoring results and
=finement of computer mode] predicdons,

“Imporianr waterbird breeding and feeding habtiars will be lost”

«  The EPA considers wetlands w0 be “windows on the waterntable” and that the environmental
arfects of groundwater pumping will be most nodceable within the wetands of the area. For
dis reason the EPA places imporance on maintaining the existing roles of the wetlands in
the area.

+ The water abstraction pian has been designed two protect the most blolodmaﬂy 1mponam
wetands. In some instances this will involve topping up wetland water levels with
groundwater Over summer.

. He abswacuon plan will benefit some important wedands by lowering artificially high
vater levels - a result of urbanizaton and vegetaton clearing.

+ Most waterbird breeding occurs in the period from June to December each vear. The EPA
nas recommended that wetlands that normally contain water during this period should
contnue to do so.

3y ensuning that the biologically important wetlands are protected and that the waterbirg
sreeding roles of other wetlands are maintained the overail ecological impacs of the proposal
should be minimal.

» The EPA acknowledges that some loss of wetland area or function is unavoidable if a water
supply is 10 be developed in the area. Accordingly, the FPA has recommended t'naz
unavolczble losses of wetland areas or funcdons that may occar should be offser bv
wetland relocation, creation. rehabilitation or other management strategies intended to
\ompe sate for these losses. The details of this mitigaton swategy will be mc‘uacd in ar

—nvironmenisl Managemen: T 4 it

T
ian i ?roaram 0 be submitted o the EPA ..)LI.U.{ 10 ihs
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comunencement of the proect

~ecommendation 1

e

cnvirenmental Protection Auntherity concludes that the proposal fo deveiop
dakot Groundwater Sclieme Staffe 2, as described in the PER and
ently modified i{n the uroponent’s response to submissions, is

entally acceptable.

In reaching this conciusion. the Authority identified the main environmental
factors requiring detaiied consideration as:

i

el 2:4 5

. wetland protection;

. remnant vegefation protection;
. habitat protection; and

. ecosystem protection.

The Envirommental Protection Authority considers that these environmental
f3 '1ors nave been addre«ed adequately by the environmental mﬂnagemew

osmmitments given by the proponent, or by the Environmental Protection
u:hm‘m 'S xewmmenaa:mm given in this report.

hm

The Environmental Protection Authority therefore recommends the proposa
may proceed subject to trze undermkmﬂs and commitments provided by the
proponent {Appendix 1) and subject fo the recommendations of this report.



Recommendation 2

The Environmental Protection Authority recommends that the Water Authority
of Western Australia modify its groundwater abstraction strategy so that the
wetlands that normally contain water on the 1st of December continue to do so.
thereby ensuring adequate wetland water levels during the waterbird breeding
season. Details of this strategy should be included as part of an Environmenta]
Management Program,

Recommendation 3

The Environmental Protection Authority recommends that the proponent submit
annual and more detailed triannual reports to the Environmental Protection
Authority addressing compliance with the environmental criteria ang
environmental objectives, The reports should inciude an evaluation of the
effectiveness of the criteria in meeting the environmental objectives and any
proposed changes to management, monitoring or mitigation of wetland
fmpacts.

The ongoing monitoring and reporting requirements will be reviewed by the
Environmental Protection Authority after 9 vears.

Any breach or anticipated breach of the environmental criteria or environmental
objectives should be reported to the Environmental Protection Authority
immediately.

Recommendation 4

The Environmental Protection Authority recommends that, prior to construction

of the wellfield, the proponent prepare and submit an Environmental

Management Program which includes a wetland loss mitigation strategy and

reflects the anticipated future land use/abstraction scenario for the area, to the
h P

satisfaction of the Environmental Protection Authority,



1. Introduction

In October 1988 the Water Authonty of Western Australia refere2 (o the Environmental
Protecrion Authority a proposal to implement Stage 2 of the Jandakor Grosndwater Scheme.

The Authority determined that the proposal be formally assessed under Part IV of the
Environmental Protection Act {1986) and that a Public Environmentai Review be prepared.
The Public Environmental Review document was released for public review and comment for a

-

peniod of 8 weeks commencing on 28 February, 1991 and closing or 25 Aprl, 1991,

Public submissions were snalysed and a summary of issues was forwarded to the Water
Authority of Western Austraiia (Appendix 3j. A formal response 1o the quesucns raised in the
summary of submissions was received on 11 July 1991 {Appendix 4.

2. The proposal

2.1 Context

The Jandakot Public Watar Supply Area and Jandakot Underground Water Pollution Contro]
areas were proclaimed by the Warer Authority in 1975, The groundwarter resource has been
specifically managed for quality and quantity since this time.

Approval to develop both Stages 1 and 2 of the Jandakot Groundwarer Scheme was given by
the Environmental Protection Authority in 1976. Because of the time that has elapsed since this
approval the Water Authority has decdided 10 re-submit the proposa! 1o the Authority for re-
agsessment.

Stage 1 of the Jandakot Groundwarer Scheme has been operaung since 1979, Under Stage 2 it
s proposed to increase the warer absraction from the shaliow uncoafined aquifer from 4 o 3

million cubic metres per ¥ear by constructing a new line of wells o the west of the existing
weilfield (Figure 1). Private ahstraction will he set at a ceiling of 16 million cubic mertres per

year and allocated by Issuing well cences for specific abstracuon voiumes based on land use.

Commissioning of Jandakot Stage 2 will most likely be required bv October 1993, but may be
required as early as October 1992 depending on demand.

The Stage 2 welifield consists of up w13 wells located approxim
proposed 0 align the Stage 2 weilfield parallel to and about 4km wes: of

s .
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2.3 Pumping strategy

It is intended that the Stage 2 wellfield would be operated for periods of berween 6 and 10
months in anv vear. This will largely be determined by local demand. The Stage 1 wellfield is
currenty operaied from earlv October 1o early May each vear.

To date the availability of water from the Darling Range dams and a decrease in demand for
weier dunng winter have meant that it has not heen RECessary to operate the Stage 1 wells

CGUINNE Winter.

2.4 Private wells

Existing private groundwater use from the Jandakot Public Water Supply Area has been
managed under the provisions of the Metropolitan Water supply and Drainage Act (1909) since
1975, This Act requires al] private wells in the area o be licensed.

The Water Authonty have proposed that the groundwater allocation for private users he
increased from 9 1o 16 million cubic metres a year over tine. This increase 1s expected to be
surficient 10 meet the demands of future private groundwater users in the area and hag heen
incorporaed imo compuier simulatons and sustainable warer vield calculations for the
resource.

This repor considers the environmenial impiicatons of the entire project - both public and

privale waler abstraction proposals.

2.5 Existing environment

.

The Jandakot area is characterized by a sertes of ancient dunes and swales. These ancient sands
e exiremely porous and may store up 1o 389 limres of water per cubic metre of soil. The high

pemmeability of these soils alse tacilitates the laweral and vertical movement of water,

: the Ja area largely originates from rainfall which drains through the
permeabie sands w0 the water tahie, This shallow groundwater forms 1 regional mound or
elevation 1n the waterrable.

€as where the watertable approaches the ground surface wetlands may occur. These

onsidered 1o be ‘windows on the warer table’ or surface expressions of the ware

uch the water levels within these weiands are a reflection of the warer table leve

tlands may be permanent (e g Eastern Beeliar Wetland Chain) or seasona

“nlands and damplands (eg Hird Road Swamp and Twin Barram § wamp,
Tespectively ). depending on the magnitude of seasonal water wabie flactoatons.
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Wetlands may aiso occur where there is an impervious layer located near the ground surfacs.
Thigs : : fien takes the form of clay or ‘coffee rock’ (sand cemented with 1ron
) and prevents the downward movement of rainfall through the soil

Hation of water in the porous soil immediately shove the HNDETVIOuUS

s commonly referred 10 as a perched water tahje Bbecause it ocours above the
e, =0 warer able wetlands generally dry out during middle o lare
[08ses at 1his time of the vear hence they are generally
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*  the opurmuzation of the quality of ife for Western Ausalians: and

« sustainability of land use. .

These objectives are based on the aims of the State Conservation Strategy (DCE, 1987), the
Nauonal Censervanon Staegy (Department of Home Affairs and Environment, 10843, and the
World Conservatien Strategy (Iniernational Union of Conservation of Namre and Natural
Resources, 1980

The proponent has elecied 0 use environmental criteria to ensure that these environmental
objectives are met. These criteriz were derived following extensive discussions between
Zovernment and non-government experts and encompass the essential components of the
environment. These criteria have been designed to meet the environmental objectives listed
above and are intended 10 prowet the following critical elements of the Jandakot environment:

* Non-degraded seasonally inundated wetlands.

*  Potenually significant wetands berween Thomsons Lake and Forrestdale Lake located
within the South Jandakot Urban Development area (ie. Hird Road Wetland, Twin Bartram
feast), Twin Bartram (west), Branch Street Wetland, Solomon Road Wetland, Russell
Road Wetland, Barram Road Wedand Complex, Beenyup Road Wetland and the Gaebler
Road Wetland).

« A7 (Class reserves (Thomsons and Forresidale Lakes).

»  Svstem 6 areas.

*  Rermmnant vegetanon.

x .
« Major wetlands
A Ty
= Al gualiry

It is intended that the environmeemtal criteria would protect the wetiand ecosystem as a whole.

wizl of 27 submissions were received from members of
, ent and government agencies. A demiled
ied in Appendix 3. The Water Aunthority’s response 10

blic review of the PER &
COMMURIlY groups, ic
f these submissions ‘

mary of submissions 1s included in Appendix 4.

ing and pending Government policies

A pumber of existing, proposed and pending Government policies encroach upon the Jandakot
Public Water Supply Area. Tt is imporant that the proposed groundwater development is
I with the policies that apply w0 the area both now and in the foresesable future,
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¢ by Governme

Conservano
urn ang Town of Kwinana should be managed collectively as a regional

0 Society proposed to Government thar a number of wetlands
id

3 eston and announced its intenton to establish the Beeliar
inanes or the proposed Regional Park are entative, however
I locanon of the park are uniikely.




[t 1s proposed that the Beeiiar Re gional Park ¢ managed jointly oy the Department of

Conservation and Land Management, the City of Cockbur'] and the Town of Kwinana. The

Department of Conservation and L,and Manahemeut would co-ordinate management and

establish a community consultative mechanism o aic management The Water Authority would

;rowde expertise 0 aid survivai of the wetlands and uevnhomwt of management criteria for
ne wer!anc_s

The proposed houndaries of the Resiiar Regional Park do not overiap wnn the boundaries of
the Public Water Supply Area, 2XCept in one isplated instance (‘Elm‘rﬂ ). However, the Water
Authority has r’ecoomzed the impact that abstraction within the Public Water Supply Arba could
have on ‘downsmream’ environmenis {eg Beeliar ch*enal Park) and has addressed these
impacts during both community consultation and the design phase of the proposal.

The Environmental Protection Authority continues to smongly support the concept and
implementation of the Beeliar Regional Park.

Proposed Jandakot Botanical Park

The Department of Planning and Urban Devel opment is currently considering reserving or
otherwise protectng land for a Jandakot Botanicz! Park. The Park would be for 1 the protection
of banksia ecosysiems and the provision of re ear*ma} amenity. Pia;mmg for the park is not
vet finalized but it is anticipated thar decisions will . be made in the near future.

The Jandakot Botanical Park boundanes, as currentv proposed, would mean that the Stage 2

wellfield would not be iocared within 200m of the park. This separation should ensure thar the
shvironmental criteria pertaining o the conservation of the banksia woodland {environmental
£
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4.4 Jandakot Mound Environmental Protection Policy

An Environmental Protection Policy for the Jandakot Mound is currently in the early stages of
preparation and parailels current work by the Environmental Protection Amhonty to prepare an
Environmental Protection Poli icy for the Gnap gara Mound.

"The purpose of a proposed policy for the Jandakot Mound would be to ensure protection of the
groundwater, wetlands,(and associated ecosystems} within the Policy Area from adverse
effects, including pollunon, and for specified beneficial uses.

The Policy would apply to groundwater, the land above the groundwater, and wetland and
groundwater dependent vegetation. [t would also pertain to all land and land use activides
undertaken | by private individuals, corporations, govermnment departments, government agencies
and responmble authorities, within the area defined by the policy.

The principles that would underlie the Jandakot Groundwater Policy would be derived from the
draft Swan Coastal Plain Environmental Protection Policy and are as follows:

* maintenance of essental ecological processes and life support systems;
= preservanon of genetc diversiry;

*  ensuring ihe sustainable use of namiral resources and ecosystems;

+ maintenance and enhancement of environmental qualides;

+ management of wetlands, groundwater, lakes, rivers and estuaries 10 ensure a clean and
nealthy condition;
* the user should be responsible for the restoration and ongoing management of

environmental narm; and

* development should not exceed the environments capacity to assimilate related adverse
impacts.

g

{These principles have aiso been used in the preparanon of this report).

A number of beneficial uses would be covered by provisions in the policy. These would
1d qu

nciude pmrea on and maintenance of the quality and quantity of the groundwater resources and
wetlands and ecosysiems dependent on the groundwater o weﬂmds in the Jandakot Policy
Area.

Without iimitng the provisions of the Environmental Protection Policy, anyv porton of the
Jandaxot Policy Area may be defined as a groundwater, wetland or ccoswtem DIOecton area,
within which cermain derined land use acuvires are Ancomnanhn, and therefore not
environmentalv acceplable.

1 the State Planning Commtiee (now | D&rt*ncm of Plarning and Urban
lanning smdy for the South Jandakot area. This sudy

o he
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1300 heotares of land be rezoned tor residental purposes.

nwmnmer‘rqnv agggprﬁabie in
tablishment of a sansfaciory

The Environmenal Protection Authority assessed the proy
1687, subject w0 a number of recommendations includin g the e
drainage mana@emem olarn.
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1989 the Environmenial Protection Authority reported thar the prtpc ent nad failed to

Tmulate an snvironmentally acceptable drainage management plan. A revised drainage
an was re-snbmittad to the Ammnfy in EQQO This ;ﬁan was desmed o be
- acceptable by the Environmental Protection Authority. Consequently, the
. heme has been amended to rezone the land for residential purposes.
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3. Environmental impacts and management

The Environmental Protection Authonitv assessed and provided advice on Stages I and 2 of the
Jandakot Groundwater Scheme in 1976, This assessment relates o the design and
environmental management of the Stage 2 scheme.

The main environmenial issues considered by the Environmental Protection Authority are:

+  wetand protecton;

* emnant vegetaton protection:

*  habiwa protection; and

* 2COosysiem protection

Based on the Environmental Protection Authority’s assessment of the proposal, additional

informaton provided in the public submissions, the Water Authority of Western Australia’s
response to the public submissions and further clarification of issues by the proponent and

government agencies, the Authority recommends as follows:

Recommendation 1

The Environmentai Protection Authority concludes that the proposal to develop
the Jandakot Groundwater Scheme Stage 2, as described in the PER and
subseguently modified in the proponent’s fesponse tc submissions, |s
environmentally acceptable,
In reaching this conclusion, the Authority identified the main environmental
factors requiring detailed consideration as:
*  wetland protection;
T femnant vegetation protection;
* habitat protection; and
*oecosystem protection
¢ Envirenmentai Protection Auvthority considers that these environmental
4Ciors have heen addressed adequately by the environmental management
mmitments given by the proponent, or by the Environmental Protection
Authority’s recommendations given in this report.
The Environmental Protection Authority therefore recommends the proposai

>
e

may proceed subject to the undertakings and commitments provided by the
proponent {Appendix 1) and subject to the recommendations of this report.
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5.1 Environmental criteria

Actual target values ascmbed to a particular environmental criterion are essentially ‘best
estimates’ pased on humankinds somewhat limited knowledge of complex natural systems and
thelr responses (o change. As a consequence the values that are assigned 10 a particular criterion
can never be weated as definitive but rather a goide to be refined as the inter-relationships
between human activities and the environment become more fully understood. In this respect
any inherent flexibility within a development proposal will always increase the likelihood of
achieving the desired environmenal objectives. The Water Authority of Western Australia’s
proposal contains considerable flexibility becanse of the oppormunity to adjust the period of
pumping, volume of water abstracted or rate of water abstracted ar any one well or over the
collective weilfieid.

5.2 Setting environmental criteria

The Water Authority has elected 10 express the environmental objectives as a series of
environmental criteria. The intent is thar if these criteria are achieved then the environmenta)
objectves will be met. It is therefore essendal that the major aspects of the individnal habitats
present and the ecosystem as a whole are properly represented by the environmental criteria.
The extensive public and government consultation that has besn undertaken and the large
amount of monitoring and investigative siudies that have been conducted or sponsored by the
proponent has ensured that the environmen:al criteria that are being considered are as accurate
and comprehensive as currenty practical.

The Environmentzl Protection Authority is satisfied that the environmental protection criteria
that have been suggested are, under the current state of knowledge, the best criteria available. It
is recognized that future monitoring will result in some further refinement of the criteria while

ensuring that the environmenial objectives are being achieved.

While the environmental criteria will alway
irrespective of the amount of scienufic i
understanding of ecological system is required in their formulation. The wide consultaton that
the proponent has undertaken and inheren: flexibility of the project reduces the likelihood of
ncurnng unexpected adverse environmental impacts,

ation that is conducred soame hasip
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2.1 Wetlhand eriternia

Some of the environmental criieria that are proposed, partcularly for the major wetlands, are
e results of extended baseline monitoring. In the case of Bibra Lake there is a 30
=ar record of water level

The extended duration of records enables an assessment to be made of the natural long term

varianon of some of the componenis of the Jandakot ecosystem. In the case of wetland water
3 ¥ 1 " - < fur " oo - o P H
ICVELs MESE TANZES are sumply expressed 23 a minimum, maximum and opomum water levels.

The objecuve Is then to ensure thar the proposal does not result in these minimum and
maximum values being exceeded and in fact the optimum value is mimicked as closely as
cossidie, thereby reducing the likelthood of adverse envimnmental or social impacts resulting

fuc}

Tom unaccustomed water level fluciations (ie excessive drawdown or flooding). The implicit

LatFiar

assumpuon is that any water level fluctuations that fall between these minimum and maximum

hcan pe accommodazed by the wetland and its ecosystem based on the weilands proven

capacity to withstand wer vears and drv vears,

The opumem water level is not necessarily the average observed water leve] for a wetland. The
opumum water level reflects the management objectives (EPA, Bulletin 374). For example,
many of the Beeliar Wetlands now exhibit elevated water levels because of extensive clearin g
\1e urbanizanon) in the catchmens. This clearing has resuited in an increase in the ananaty of
groundwater which is feeding into the wetlands, causing wetland water levels to rise. The

= Wil
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optimum water level in this case would e lower than the recent average water level (eg
Thomsons Lake). Other management objectves which may cause water level regimes 1o differ
from the observed levels include:

*  maintenance of aesthetic appeal {eg prevent flooding of recreational areas and paths),

* limitation of Typha spread,

*  TMAINIenance as a sumimer refuge for waterbdirds, and

*  periodic inundation of fringing vegetation.

In those instances where wetlands normally dry out compietely minimum water leve! criteria are
not applicable. Instead criteria stipulate the wierable frequency of wetland drying based on the
historical frequency of dryin g and the capacity of the flora and Tauna to survive these dry speils.
The duration and time of year of these dry spells are also specified in the criteria and reflect the
natural occurrence of these episodes in dry, average and wet rainfall vears.

Seasonal wedands

Moritoring information covering the seasonally inundated wetlands higher on the mound is
sparse. Most long-term monitoring has been concentrated on the lakes in the area.

The environmental criteriz that have been proposed are designed to:

* maintain the waterbird breeding roles of the Bartram Road Watland Complex and Twin
Barram Swamp by retaining water unnl the end of Januarv, and

*  Maintain non-aquatic verebrate habitat in the Beenyup Road Wetland and Solomon Road
Wetland by limiting the watertable drawdown 10 less than 0.3 memes.

Other seasonally inundated wetlands are covered by the environmental criteria in less specific
terms. The proposed approach is to locare wells no closer than 300 metres and preferably not
closer than 300 metres to narural non-degraded seasonally inundared wetiands, in addition, &
maximum drawdown of 1.5 metres in areas of phreatophytc vegzraten fie vegetation that relies
on the water table) has also been proposed.

The wetlands as a svsiem

The wetiands in the Jandskot area provide a diverse array of habitars. This diversity of habitars
makes the Jandakot area a significant conservation zone.

The Water Authority has preposed that the wetlands should be protected as a group by
specifying maximum acceptable habitar shifts. The permissabie shifts a d
percentages of the original habitar areas aned supulate both loss and gain of habitats for dry, wet
ard average rainfall years,

Habitars have been classified on their ITIpOTAnCe 10 waterbirds, since waterbirds are considered
sultable indicators of habirat value {PER. p 47). This approach has taken into account the
importance of habitat for waterhird breeding, feeding and loafing. Rankings were then
performed - Class { indicaring a habitar that species of waterbirds would be most sensitive 0
change in while Class IV represents hahitats thar species of waterbirds would be least sensitve
to change in Following consultation with CALM accepiabie habitat changes were then

proposed {Appendh

e R4
£ range of habitats, These
the mound, provide essenrial
e eding grounds for waterbirds. Loss of these habitats would place added

re on the remaining wetlands and may interfere with warerbisd reproduction. This in wn
could result 1n a long-term reduction in species abundancy and diversity. The Authority
considers that the proposal to draw groundwater during late spring has the potential to affect the
essential ecological functions of the seasonal wetlands in the andakot area. By adjusting the
period of pumping, volume of water drawn or rate of water drawn from individual wells durin g
late spring euch year the seasonal wetlands may dry out earlier and be drier for longer periods,

S S :

however the essential funcuions of these wetlands will be rewained during the cridcal spring
) = L &
period.

o



Recommendation 2

The Environmental Protection Authority recommends that the Water Authority
of Western Australia modify its groundwater abstraction strategy so that the
wetlands that normally contain water on the Ist of December continue to do so,
thereby ensuring adequate wetland water levels during the waterbird breeding
season. Details of this sirategy should be included as part of an Eavironmental

Management Program,

5.2.2 Terrestrial criteria

Terrestrial criteria have been largely based on the Water Authority’s monitoring of groundwater
abstraction and biological sysiem responses obtained from the Gnangara Mound and Jandakot
Stage | groundwater schemes. These water schemes have been operating for 11 vears and
12 years respectively and are both situated in similar physiological and hydrological terrains to
the proposed wellfield. Monitoring has shown thar watertable drawdowns of about 2 metres
has resulted in the deaths of phreatophytic (vegetation dependent on groundwater trees on the
Gnangara Mound. The Department of Conservation and Land Management {CALM) has
recommended that watenable drawdowns should not exceed | metre in areas of phreatophytic
vegetanon. The criterion adopted by the proponent states that drawdowns should be less than |
metre in areas of phreatophytc vegetation and in no case shall exceed 1.5 mewes.

In sensitive areas (inciuding Svstem 6 areas) and where the drawdown cone immediately
around a well exceeds 1.5 memes the draw would be phased in evenly over a 3 year peri

In areas where rare or endangered flora (eg orchids) are known © occur the drawdown should
ve less than 0.5 mere and must be less than | metre.

The Authority believes these criteria are adequately conservative but may be subject to future
revision in the light of envircnmental monitorin g results.

[t is anucipated by the Water Authority that a lowering of the waterabie will reduce the moisture
content of the soil above the watertable. In areas of greatwest drawdown thers could be expected
10 be a gradual shift in the vegemation towards spectes which are more tolerant of these drier soil
cenditions (Xerophytic vegetation), This is unlikely to affect the deep-rooted plants, based on
ine criteria limiting the lowering of the watertable under phreatophytic vegemarion and the
incremental nanire of the reductons, but may lead o 2 shift towards understorey vegeiation that
\5 more tolerant of drver conditions in the long-erm.

The combinaton of environmental monitoring and protecton ¢TiEna governing rare and
sndangered flors would ensure that drawdown in the area ‘s not responsible for a further
dechine in the abundance of these plants,

5.2.3 Air quality
Chlonine

‘the Water Authority proposes 1o upgrade the existing water reatment piant prior o
issioning Siage 2 (Figure 1). This will invoive convering the present gac chlorination
iqund chiorinaton system, obviat 1g the need for muitiple gas cviin :

a to be
operaung al once (Appendix 1), This substantialiy reduces the quantity of chlorine gax that
mught escape in the event of a major leak.

The chlorination building is also designed to contain any chlorine eas leak. Chlorine gas

i nmerd e bt b el
[eCiors are located i this outiding,

The Water Authority has proposed that a non-residential byfer zone of 400m be maintained
around the plan: (Appendix 1.

The design of the installation. maintenance of a buffer zone and handling procedures that have
been proposed would result in an acceplable leve] of personal risk of faiality (less than 1 in

ATATAN STl

L 50 G0 in any vear at the boundary of the buffer zone}.

o



Hvdrogen Suinhide

Hydrogen Suiphide (‘rotten egg’ gas) is a by-product of the water treatment process. Detailed
computer madeliing and previous experiences with this gas at the Mirabooka treatment plant
indicate that a 400m buffer zone should be sufficient to reduce atmospheric concentratons of
nydrogen suiphide 10 less than 3 parts per billion. At these concentrations hydrogen sulphide

would not be noticeable outside the buffer zone (Appendix 1).

3.3 Monitoring environmentai impacts

Due to varianons in aquifer thickness, soil permeability and evapotranspiration some localized

deviations from the expected watertable drawdowns could be expected. It has been proposed by

the Water Authority that. although these variations are generally addressed by the computer

model, a departure of up to 3% from the predicted watentable levels would still satsfy the

overall environmental objectves of the proposa

The proponent has suggested that:

*  the predicied minimum wetland water levels will comply with the minimum wetland water
level cmtenia (PER, Table 8.3) for at least 95% of the dme, except for Thomson's Lake and

Lake Forresidale which nawrally dry out. Compliance rates for maximum wetland water
levels have not been stupulated because the abstraction scheme would help reduce the pre-

Ine propenent has given a commiunent (0 undertake monitoring {Appendix 1) in order w©:
*  check compliance with the environmental obiscdves,

+  review the nature and magnitude of the environmental impacts, and

and refine the computer model in order to optimize groundwater ahsracnon w
: environmental protection.

Reporting 1o the Environmentzl Protection Authority of monitoring resulis will foiles .
procedure established for the Gnangara Mound and Jandakot Stage 1 Schemes. This will

requITe:

. o . . o : TR
© annual reports addressing comphance with the specific environmental critenia. and

is0 be reguired 1o advise the Environmental Protecuon A

pa report immmediately 1o the Environmental Protection Authoriiy any
e environmental criteria that may occur. This report should also cutline a proposed
: 10 address the non-compliance with the criterizg/environmental objecrives.




Recommendation 3

The Environmental Protection Authority recommends that the proponent submit
annual and more detailed triannual reports to the Environmental Protection
Authority addressing compliance with the environmental criteria and
environmental objectives. The reports should inciude an evaluation of the
effectiveness of the criteria in meeting the environmental objectives and any
proposed changes fo management, monitoring or mitigation of wetland
impacts.

The ongoing monitoring and reporting requirements will be reviewed by the
Environmental Protection Authority after 9 vears.

Any breach or anticipated breach of the environmental criteria or environmental
objectives should be reported to the Environmental Protection Authority
immediately,

The proponent has formulated contdngency pians to address breaches of environmental criteria -
whether these breaches cause adverse environmental impacts or not (Appendix 1). These plans
are also designed o ameliorate adverse environmental impacts should they occur prior to the
exceedence of environmental cniterion.

The Environmental Protection Authority considers the contingency plans offer a high degree of
environmengi protection because the mggering mechanisms for implementation of these plans

are uiumately linked 10 the health of the environment. That is, the environmental criteria are
subservient 1o the well-being of individual zlements of the Jandakot environment.

5.5 Modelling future changes in land use

The Water Authority has developed considerable expertise in oredicing watertable responses
abstraction and changes in land use. This expernse was acquired during the establishment of the
Gnangura Mound and Jandakot Stage | Water Supplies and duning the Perth Urban Water
Balance Studv (WAWA, 1987} and has caiminated in the evolution of a sophisticated computer
model capable of reliably predicting aquifer and wetland responses 1o abstraction and changes
in land use. It is this model which provides the basis for predicting watertable drawdowns and
likely adverse environmental impacts associated with varions land use scenarios.

Three land use scenarios have been used w0 determine the likely future effects of the proposed
welifield. These scenarios are based on the existung land use regime; the immediate furure but
excluding proposed urban development and: the long-term future based on projected land use
including urbanization. The model was ssed to optimize abstaction and adherence to the
environmental objectives under various configuragons of the Stage 2 wellfield. Consideration
Was alsO gIven 10 eXisting private water users and ensuring that the computer model was
conservative in its predictions of change.

‘ihe computer model should continue 10 be refined and updated o mke account of moniorin g,
validation and predictive performarnce and changes in land use

5.6 Private wells

Adnumstrason and allocation of privawe well licences up to a quota of 16 million cubic metes a

vear will be conducted by the Warer Aunthority of Western Australia (Appendix 1, commitments
TR 18 :
Lo s iiag

The environmental Impacts of this abstraction would be managed by dividing the 16 million
metre quota into 11 sub-areas, each allocadon being determined by the
bi f viel

aeld and ecology of the individual sub-areas.
f=1

These sub-area allocations have been incorporated into computer mode] predictons of the likely
environmental Impacts associated with the development of the groundwarer resource.

¢
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5.7 Mitigating unavoidable wetland loss

The Enviropmental Protection Authority is sansfied that the proposal minirnizes the impacts on
be wetlands in the area, subject 10 the recommendatons and proponent comnuiments contained
n this report, and that some loss of wetland habitat or funcnon is considersd unavoidable if a
wvaler supply 1s to be deveioped in the arza. Any loss of wetland habitat or funcdon likely o be
'qc irred due to the impiementaticn of the :smsma} should be muugated by the proponent.
Wetland habitat and funcrion should be determinad by following the procedures described in ‘A

Gume 10 Werand Management in Perth’ (EPA. 1990},

Wetland loss mitigation is the replacement of the functions and values of wetlands that are lost
by development by the creauon of new wetiands or enhancement/rehabilitation of exisang
wetlands. If this is impractical then consideranion shouid be given to procuring land to ensure
that the remaining wetlands are protected and managed in the long-term. Prionty should be
given to areas that will not be included i the proposed Beeliar and Jandakot Regional Parks but
which will be subject to protection and appropriate management 1 the long-erm

Wetland loss mitigation should oniy be considered when there is no feasibie alternanve and all
appropriate and practcal means of avoiding wedand loss have been addressed.

The Water Authorty has suggesied thar the following wetland habrrars would be affected to

varving degrees by the proposed development 1as described under scenario 3) and the

mitigaton swategies outlined in the PER are:

«  Up o 6 important damplands woulid be significantly degraded. These wedands have a total
area of about 20 ha.

proposed mitigation: atl.

* 2 important sumplands would be degraced

proposed mitigation: Solomon Rd Wedand - nil (addizon of water 1s not feasible).
»  Twin Barmam Swamp - may reguire addinon of scheme wazer.

> Upto 6 imponant lakes may require water levels to be maintained Dy artficial means
proposed mitigation: Ear,: up lLakes - may be possible 0 acd scheme water

# Bibra Lake - a 10N n FRECT (YWED SLHTIF .
»  RBibra Lak ddition of scheme wate LETHTIET

+ lake Kogolup - addinon of scheme water over summer
«  Thomsons Lake - addition of scheme WaET over Surmmer.

«  l.ake Yangenup - addimon of scheme waier over summer.

*  The Spectacies - mampaistion of Peel Drain fows.

Numeropus minor wetiands mef‘i“ﬂd and dampiands) higher on the Jandakor Mound would
,LSO suffer 'E’GUC«_G water leveis ,,__nci ;mwr neriods of dr ving. This would affect the use of

ra canamn vopriomede Fae oo e amA Reapding Tha number and d11;nrc-r1‘] At
i \-‘\‘}w 3‘\1‘.2..,\,1}1..&} W LA GL LA Ead .\,...\ LrEN LY U.L;_‘u'.).aé_. I il LLAILEE M WALIRD Al Y Rl DAL Wi

wetlands in the arez would most mm ¥ prov eI w0 couner tns i mmac*
fthe habirat loss criteria ALY , caer:; ?f{}wwm future

5 and this nesds to0 be

development pressures
consicdered. A continued er uwitimatelv regult in an

JA
joi
Pl

"‘\Lf,bdﬁﬂct of the capacitv caﬂmg o substantal
reductions in species divers:

loss of wetland funcvon

Accordingly, the Environm | ; s thas i
and habitat thar could be expected due o the proy shoukd be matigaed by the proponent by

ez Allowances for the

iy creanon or rehabilitation
d bae g}'ve:f} 10 acquinng land 1o
are

e creation of rehabilitagon ¢
antcipated success raies ;‘ﬂ“ﬂ
should be made. W"he e 1

ensure the long-term pmw




Details of this strategy should be encompassed in an Environmental Management Program and
address wetland loss mitigation for al] wetlands thar are likely 0 be adversely affected by this
croposal, including any anticipated impacts on the seasonal wetlands higher on the Jandakot
Mound. Some subtle impacts may not be immediately apparen: and beyond the scope of the
computer model hence the Environmental Management Program should also inciud
communnents based on future monitoring of wetiand impacts.

Recommendation 4

The Environmental Protection Authority recommends that, prior to construction
of 'the wellfield, the proponent prepare and submit an Environmental
Management Program which includes a wetland loss mitigation strategy and
reflects the anticipated future land use/abstraction scenario for the area, to the

satisfaction of the Environmental Protection Authority.
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Summary of Environmental Management Commiiments

The environmental manzgement commitments in this PER are summansed in Tabie A{Z.1. The cntera

1
developed in Chapter 7 are summansed in Tabie Al

Table A12.1 Environmental Manegement Commitments

No., SECTION COMMITMENT

C
1.1 Ta prepare 3 Management and Monitonng Programime. sansfaciory w© the EPA, pror 1o commissioninig of

l
the Stage > Scheme.
i 10.2 To 2nsure that groundwaler abstraclion satisfies the environmental criteria presented i this PER.
10.3.1 To mitigate impacs associaled with construction of the Stage 2 Scheme the Water Authonty will ensure:
3 +  clearine of vegstanon at well sites will be restriczed 10 the area of the enclosure (approxmately 15 metres
square: m non-urban areas. and the immediate area of the well head in the case of weils located in oublic
open space in urban areas.
4 . where pracncal the coliector main will be ocated within existing road reserves
5 . 2n Crown Land. top-soil from the coilector mawn wench will be separately siripped. stock-piled and re-
spread of complenon of oipe laymg,
5 < on prvae land, the coilector mamn route wiil be left in o staie agreed to Dy the land owner/occuper,
7 < where ‘eamiple. weil site compounds will be used for the storage of matenais and for conmuactors’
. i preterence 10 the estabiishmment of separate shori-ferm sites.
3 ' ‘eTNpOrary CONSITUCTION sites are esiapdisaed. the area will be retumed either to s onginal siate.
in ihe case of Crown Land. or 1o a2 state agresd o by lhe land ownerfoccupier,
G + ail work on extensions 0 and modificatons of the jandakot Treamment Plamt will be underiaken on
exmsiing cleared areas within the Doundary of s Plant site, ;md
10 + il workers nvoived in project construcion m natural areas wiil be instruc
orotection procadures before work proceeds
R ¢ In the svent that monttonng indicates that isere will be significant impacts of a nature not predicied in this
evaluation or 3 breaen of the specified critena, then as discussed in secnions 6.9 and 7 the Water Authonty
ust andertzke one of more of the {olio nRg:
. emensirale 0 Ihe sausfacuon of e EPA ha the Dreach in critenon is nol A resull Of roundwater
SOSIPECLION. T '
. EPA thar the breach of cnienon s ransient ngd A0t of permanent sigmificanca. or
> ke d m osecuon
----- Jifv pumping from any well where suen changes can have A measurabie ¢ ;
2RCEH 1Enualng CHCUMSIANCES suCh 1S wheres
W geciare that the iow water jeveis would be benes
— A the TICuOR mmma’ water fgvel sex Table T
-~ the comdinon of agresd species
2 ommissiorng of the Stage [ line
H To 9pemie ne meiiment plunt wilh 2sizbished tusfer zones so that
: . rw personad sk Bazare of frudity associsies wan chionne ITE RO TN W
wRLIL LN
- : vide jevels annbuishie tooplant sferstwn wiil be below noucsabie ¥ pans per
Tow IDEETECBOT T
= . ooanons for sryvate abswachon. as part of the ol water absiracnon
. wth regara w0 the sustainapie vield of the super7icia] aquifer. mciuding
arind TTIBGUTY o8 that aDSITECTION.
o - 2 of 3:(5.’!;:’5 Sor omvale water aDsiracion 1o the Hmus set oy e bulk ollocations,
WS entireiy aRd the fognsing sub-dreas, and
o - mvesngatny and implementing offioienl Menzinsms o groundwater dllocanos.
P - o pump lesis on Saee D owells and e wil oY © groundwaler pROr 0

COMTITI A N OO

STOHEYT O




10 4 the developmeni of Environmeric: Prosecnon Palicies o protes zroundwater

0 . the revies of Revional Plans prome-cd by the Depanmen: of Plg wing and Urnun Deseiopment Lics!
Government Town Planmng 3cnemes. and rezoning snd geveionment apricanons. and
.

o . review of developnion: sunmitiaons i EPY

a HIBI To work with the Depanment & Planmns and LrRan Developreni s nrenarn un wmwerated Land Loac and
Warer Management Struemy o in anol Mound,

e

I Ta acuvely pursue procramoe e st swupphy and cemand manag D o0nEomy pubiic
SMHOMBUCA POCTIMMEs .« 5ere apmonTidle. 12 auanon (o roviesw s of orcing
I conserve waler Improvements i AN supply svsiem

- To acuvely pAMICIPAR i nderroied monagemens of the Jandakot tacnm

-5 105E To review the management ¢niena anc stralegies. with the agresmen: of the EPA. as xnowieags of the
jandakot enviromment and s RIErachon with groundwater i Improves.

il - . - 4 . . N

6 0.5 To review oppanunities for reducing 1he radws of the huffer zone reguired around the realment piant fo
achieve accsptahle personal nsh and h}'&?’( aen suiphide levels,

T 106 To monuor water leveis in croundwater monnonng wells and Nonth, Bibre. Vaneebup, Kogelup, Thomsans,
Forresidale Lakes. The Speciscies and Twim Bartram Swamp. as weil 2 some othber small wetlands

L To monitor vegeiation iransech on s inenmal basis 1o estabiish significant changes in the condinon. farisucs
or struciure of vegelnon communiies.

06l To connnue 1o fund the research projests 10,67 lisied in Appendis 2 Jor the duraton of the siudies.

M iDe 2 To use aerial photographs on @ tnenma: dasix 10 detect Rabuat shifts :m Nomh, Bibm. Yangehup. Kogolup,
Thomsons and Forrestdaie Lzies. .

1085 To develop a fauna monitonng pregramee. pror 1© the commissioning of the Siage © Scneme, which will
focus on:
. walerbird species diversin and breeding success. and
. number of famiiies of sguatic invertzbrate and 31 Nfrequent intervals, species achnesy

O O 9 To hold meetings ar feast annually wuz 3 jandakol Consultatve Commutas which wiil be esiabhished in
consultation with the EFA. Thiw Commattze will be informed on the soneme’s opemtion and will orovide
feed-back 10 the Water Authomy

R Gs To continue 1o monitor community restonse as reporied by the mediz and mainiain the curreni praciice of
public accessibility of Water Authonin officers. Upon request ang aa:quaze notice. afficers wili address :
CUTRIMUTITY ZTOUPS ON {S5LES 3sS0Ciates wuh groundwaler managermne

R ) After the commmissioning of the S:a_gc - Scheme, written reponts (o e EPA

with the environmemal proteciion cnlenz, andg

* annual repons addressing comy
. menmal reponts including, 1n adgion 10 & review of comphiance with the or
effectiveness of the criena in me=une the 2nvironmentaj DTOLecnon obectives,

Is S DECOHTUNE aware tha: soccé:‘zc 2
ker i 2vond 3uch a breach
reported o e SPA ap ihe earliest
ESE L conjunchion with CALM ‘
cffemtiveness of anficial maimiznasics of water evels,
TS AT Underake 3 siudy of Twin Barram Swamg 1o comsider the | feasiniiity and effestiveness of zruficial
anienancs of water levaels,
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Table A12.2 Summary of the terrestnal. wetland and air critera.

TERRESTRIAL

Design criteria

i Weils should not be piacsg cleser man 0 metres 10 natural non-degraded sumplands (sexsonally nundaled wetlands;

and preferably not cioser than 300 metred.

Drawdowns must aof 2xceey | mere :n ozreas of phreatophvic native vegetanon.
ser than 00 metrss 10 Svsterm Six area (MO4) and preserabiyv not closer than X meires as

Weils shail not be piesd ¢

a design cnenon. ‘

Action and Operational criterta

4 Any weil whose drawdown cone s estmaied to be greater than 1.5 memes deep in environmentaily sensilive areds Wil
have its-draw phased - eveniv. over 3 tres. vear period.

T Acwai drawdowns should be less than | medre in areas of phreatophyhic native vegetation and in AQ <25 shali excesd

.5 metres.
arcnids are kpown o occur. drawdowns should be less than 0.5 metres and Musi O€ (&35

Fa,

2> In areas where rare species 2
than 1.0 metres.
nd of January.

Tre Barmam Road ‘Wetiand Compiex and Twin Bartram Swamp should preferably contain water until the eng

Water table drawdown i Besnvup Road Wetland and Selomon Road Wedand should preferabty be less than 0.3 merres.

(23

THOMSONS AND FORRESTDALE LAKES

sons Lake

v

Design criteria
T2 for ar least 30% of vears ile. be an improvement

water tevels in ]
on the present situatont

Operational and Action criteria

(0 The average anfiual deviation over 1 foul wear period from the predicied water levels in Thomsons Lake must not b= greaier
than 0.1 meres.

metrss in any

Should the deviation Serwesn the serual and predicted minumum water ievel in Thomsons Lake exceed .25
one year. this musi 2 reporizd o he 573 a5 soon as possibie. and
¢ 2t Thomsons _ake musi never go below 0.3 mewes AHD.

LR

The mrHmum wi

. Jtme Adpemecr ol g re
mazimum (e despest potnt 15 ar 2o melres

Ab teast (1.9 metrs of water i@ the (Ee wien water ievels are af fieil annuad |

. ang

Mimmom water e

WET YEARS e

PN DR S AT e s
MEDIUM YEARS TR
' o o R
DRY YEARS ot

MAJOR WETLANDS

i The recommenden waer evel mERing o

major wetlands are

MNarih <

Ribra :

Yangebup <

Kogolup < 4.0 :
Rangunuo s




THE WETLAND SYSTEM

19 The maximum allowabie haditlal reductions 3 =~ in areat Jor the Jandakot Area (Thomsons Lzke excluded: are:

HABITAT WET MEDILA 3
TYPE VEAR YEAR

.! ) s 0

N x i «
i 2 T =
: a0

AT INT VRues givern in the above abie.

20 increases of nabuat shall be no more thas 57 remer mas
21 Bibrz Lake must not érv out for more than I sezs £ oznv 1 oLear penod. and preferably not more than § i 3.

22 Either Bibra Lake or Yangebup Lake must saetre- of waier and preferabty 0.5 metre.

AR QUALITY

Criorine
zt ares of the reatment plant. and

23 A buffer zone be maintained around the -

Wy mmanner Jescnibed in section 4, resulting m a level of persang]

24 The rreaiment piant and chlonne handling e
© vear ai ihe buffer zone houndary.

nsk of Tataiity of no gr=aer than one i a s

Hydrogen suiphide

28 A buffer zone be established with the distancz 3evinss ™ 3n zrucipared hydrogen sulphide concemration of % paris per
tillion averaged over 30 minutes. as calouj pheny rondiens of Parguilie class F oand 2 mewe per second
wing velociy.
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PROPONENT: Water Authonity of Western Australia

PROPOSAL: Jandakor Stage 2 Groundwater Scheme
CLOSING DATE: 23 April 1991

NO OF SUBMISSIONS:  I7

The following comments, issues and questions have been raised with the Environmenzal
Protection Authority during the public review period.

1.

—

tad

o

le

o7

7

)

v

L.

[

General comments

Water Authority have approached the issue in a sound and thorough manner.
however thev have failed because they have misunderstood the environmentat

significance and management requmemcnts of the Jandakot area (ie the
Gnvn’{}nmcmal criteria used in Tabie A12.2 1s incorrect).

'I"ne proposal should be rejected because its overall environmental impact 18
nacceptable. Groundwater exmaction from the Jandakot Mound is not opposed
pmvadsu it is carried out in an environmentally responsible manner.

The water contained within the Jandakot groundwater mound is already of a ievel
weil above an acmz:msjle potable water quality.

al is not ecologically sustinable in the long term. Other technolo ogies

1(:&.'(.1 10 ue 1556335&

The allocaed domestc demands may not inclucde proposed urban developments or

future urban developments &aete’:ed I3

The Citv of Cockburn does not support urban development above the Jandakor

‘Vimnd herween the Two Lines of public water supply bores, nor does 11 SUDPOT
Thomsons Lake (south of Yangebup Rd) urbanisation (Secton 5, pg 30k

Lompensmm should be provided o exisung jand owners who bought land on the
mound with the intenton of expanding their existing landuse (eg horuculuralists,.

Alternative proposals

Potwential realignment of fie bores further 1o the cast in order o reduce their iz
on the larger and less disturbed wetiands has not been adeguateiy covered. be
other recommendanons fnacc by consuirants have also been ignored by the "w"v
Authority (pages 24 and 25 5 Volume 2, Part A}, These recommendazons are

P,

supporied by the Conservanon Council of Western Australia.
Desalinarion showld he considered as an alternative source of potable water.

Consuliation

1

A more nanral ’mmv ) means of conwoiling wetand levels may 1_5 0T
‘ d

hiv wmlerv u.,mmhcr sm

~ie A12.2) are rejected by the Conservation Council of Western
ese values have not been aezcrrmncd via the development of 2
the Beeliar Regional Park (based on full public consultanon.

There has been a lack of ‘53 HE Lonsmtamor while detcnmmng the f*nvn‘onm»mﬁ
management criteria for the Beeliar Lakes. The crteria are based largely on the
waterhird values of T‘%msc 15 Lake.

Environmentai ém‘pacis

Benchmark botanical surveys shouid be conducted in several finely balanced
wetlands prior 1o any "*mmdwn or 2XITACTON.
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There 15 insufficient knowledge abou: the interacnon between
groundwater/wetiands and h.’lbll’d! [v :s theretore essental that no action is aken
without being fully aware of the lonz-term irmplicatons for the natural environment.

Wetland destuction should not be condoned. Evern "degraded” wetlands provide
vaiuable sources of food and warer for w'}d ife. Wetland rehabilitarion 1s also
possible.

ihere will be an unacceptable impact on the 5010”30'1 Rd dampland, Beﬂnwp Rd
swamp, Lake Balmanup, Bangrmup Lake, Russell Rd swamp,Twin Barram
Swamps and Gibbs Rd swamp. These wetl zmﬂs re important for the conservation
of rare types of habitat {Semeniuk, Gold Estates R eport, 1987) and flora and fauna.

The Jandakor area is an integrated habizat and requires protection of all components,
not just a few outstanding fearures. The Jandakot area is already host to a nurnber
of rare and endangered flora and fauna which is placed under threat by this
proposal. A complete flora and fauna survey of this area is required prior to any

development.

The criteria that ‘wells should not be placed closer than 300 metres © narural non-
degraded qumnianas {seasonally inondated wetlands) and preferably not closer than
300 metes’ is set bur not met. qurf: 8.2 contradicts this.

Significant areas of southern banksia woodland Wm be degraded because of the
borefield. In parucular the banksia woodland near the intersecton of Lyon
Rd/Gaebler Rd. These areas are unac.r-remescmeu i SeCUre reserves.

Minor and ephemeral wetlands are equally as mp@*&mt as major wetlands and nesd
1o be conserved in order o maintin ﬂzoiomcai ersity in the region.

Amzcmi mainenance of wetland water levels will resuit in changes in wetland
ater remperature, numient levels, water PH and sait concentrations. The impacts of
hese changes are unknown and require further invesdgations.
dm'mr schemes for areas with significant we'danfl and woodland areas
I have a maximum drawdown of not more than 50 centimetres. Pumping rates
| be adjusted accordingly.

ton ‘nas not been given
nhouse ) when ASSESSINg

300 metres m, I bores are currenty exhibiang

1 - “
¥E ung i

Y o P T A 4+

nexcess of 3 merres. ssociaied wes deaths may

r"l

WIS 10 be due 1o drawdown
15 or dieback disease
Monioring of the system should be conducted by an agency other than the WAWA
Surveys should be conducted 1o locams aress of rare rﬂﬂmctﬂﬂ flora a d fauna
gnificant W.’QEY ti(m il ezt n

Connngency pians should be formulated. in ca@s¢¢;:@n wﬂ;h 1"ALT\J1' to alieviamw
nvironmental impacts generaed by the

[«D
L&)
=3
,?
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C. i;jvz consider &a criteria used for wx on 1o h&‘: adequate. These

CATM wouldlike o be

consulte d in suc{} a review.

CALM wou mme to provide fuit SIRIEnt O D2 Proposals 1o manage
g:mmciwaie ievels in the Twin 5&“:?55 Swamps. and undertzke monitoring.
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Technical issues
I Itis stated that 20% of rainfall serves as aquifer recharge (pg 18 Volume 1). Ths
ficure contradicts eariier tesis made by the CSIRO (Groundwater Resources of the
Swan Coastal Plain, 1981), which determined recharge rate at between 11.5% and
12.3% of incident rainfall These tests were hased on chloride balance studies and
verified using flow net analysis. Correct determinadon of aguifer recharge is
essental if the WAW A predicnve mocdel is 1o produce realistic resulzs,
CALM’s management criteria for the Beeliar Wetlands are crude and lack a sound
scienafic basis.
What are the adverse environmental impacts that have arisen out of the Stage 1

development of the Jandakot Mound? What drawdowns were encountered? Have
the experiences gained in this phase been used 1o calibrate the predictve mode! for

Stage 27

CALM would like consultation with WAWA during thetr preparation of the
Management and Monitoring Program and seeks access to their monionng and
compliance reports.

I

(Jther policies
|. The environmental criteria set bv the Water Authoriry are inadequate and
inconsistent with EPA Bulletin 374, the State Conservarion Strategy and the draft
EPP on Wetlands of the Swan Coastal Plain.

3

> Deparmment of Planning and Urban Development is planning to creaie 2 J andaxot
Rotanical Park. The Minister for Environment declared his support for this on 8

e T 3

April 1990. If the proposed borefield proceeds this may pre-empt this mportant
conservaton initanve,

It is acknowledged that Perth’s water supply needs 1o be increased o cater for
Perth’s furure population increase. Government must develop strategies to decrease
he growth of Perth in preference o increasing the growth of wownships/cines in
areas with suitable resources (including water). Concept of sustainabdie
development.

P

el area does not have a comperen land use plan. It is currendy the
iect of a promised land use strategy, an environmental protection policy, «

£

sional Park and the Jandakot Botanical Park. These conceps should have

!
T

qoTayr thas

5.3 The proposal should be rejected and the EPA recommend 10 the Minser thar

LA

gl
assessment of the environmental tmpact of this proposal cannot be property
undertaken unnl the following Government policy commitmments have neen

completed
aj the Jandako: land use and water Tesources swategy

o
2 the Beeliar Regional Park management plan
e !

5§ The proposal is inconsistent with the EPA Environmental Protecton Policy for the

L 8 ;
Swan Coastal Plair Wetlands and the EPA Bullenn 374, Some 30 wetlands will be
destroved and another 30 will be serfously degraded by the effects of groundwaier



6.7 WAWA has stated that “deep sewered residenual development pose less of a tireat
t0 groundwater resources than existing landuses over the Jandakot Mound”. Why is
residental development of this ldnd being dismissed by the EPA/Warer —\umonw”?

~X

bu*mestmns

71 The Water Authority bores should be located on cleared land and not adjacentto
wetlands or woodlands. Proposed bores near Twin Bartram Swamps and Selomon

Tod lage

Rd swamp should be O:‘UIICU_

72 No drawdown should exceed 30 cendmetres. Bore exmacton raies w be medified
accordingly.

EPA should monitor closely the effects of drawdown on the natural environment
{(particularly wetlands and woodlands) and make these resuits publicly availabie. If
deqimental environmental effects are detected the Water Authority should be
directed to close down bores, reduce pumping, top up wetlands or 1ake whatever
acton is necessary is alleviate these effects.

|
T

]

da

Section 3.3 and 3.4 neglects other effective measures that can be used 10 reduce
waler demands and conserve waler resources:

a)  Haif flush wilets.

or

Wateriess compostng toilets {as used in parts of Swedan).

=) Contnued education on water sensitive urban design, including naove garden

design.
dy W ater ahoula be mreated as a scarce resource and limitadons on ts use should be
considered- not only in drought vears but when daily use exceeds z pre-

determined amount.

&) All private bores should licensed and metered and charges made for 2xcess
Waler use.’

ged 10 own rainwater tanks.

g7 Financial incentives should be itared © promote the planting of nagve
gardens.

owy ﬁi’ demand conrrol measures and ADPDIrOpn tate urban (ii:\’ilOUII‘QI”,I control
siranegl 15 are 1m'D1€H1€.Q;EL; the absoluwe need for this }’,‘IUDCHS_; 15 (Jueés esnonable.

3

5 Assessment of this H‘:Q MUst inciu vsis of the records from the suge
Jandakot Wellfield and the likelv ‘ d South Jandakor Borefield
is weli as any i Woos\; Jb&ﬂ dev

Where drawdown 18 excessive the WAWA shoul
new wetlands 10 compensate for the loss/change |




Appendix 4

Proponents response to the issues raised during
the public review period



RESPONSE TO PURLIC SURBMISSIONS ON TIE JANDAKOT GROUNDWATER SCHEME-STAGE 2
PURBLIC ENVIRONMENTAL REVIEW PER) DOCUMENT

Thefollowing are the Water Aumonty'sresw*-r sesiothe public submissions received by the EPA during the review period
for the Jandakot Groundwaier Scheme-3 ;* 2 PER. The responses have besn numbered 1o correspond with Lhe
numbering of the submissions in the Summary of Public Submissicns.

1. GENERAL COMMENTS
Subsmissions 1.1 and 1.2

Both comments 1.1 and 1.2 indicate that the absiracton of groundwater "per s’ is not unaccepable, but that this proposal
has not succeaded in developing appropriaie siralegies io safeguard the environment and is therefore unacceptable. The
Water Authorily responds sumiarly (0 bot comments,

The approach wken in developing this proposal was w examine the environmesial consiraints, establish apps ropriale
criteria lo protect sensilive areas of the environment and then formulate an abstracuon siraiegy What did not breach the
criteria.

The Water Authority believes the criteria presenied in the proposal are sausfactory. They represenithe considered op: nion
of not only the Water Authority, but alse other agencies and informaton provided by expert scienusts. However, fulure
reszarch, managcment programmes oF MoniHoring resulls may indicate deficiencies that would necessitate changes o
the criteria. For this reason, the Waler Autharity has ciearly intended, and repeawsly indicaied throughout the PER, that
the criteria are inlerim, and do not represent iniractable management srategies.

The Water Authority is confident thal the aporoach used is appropriate for this proposal for two reasons. Fustly, e
impacts of the proposal are largely related (o changes in the groundwater jevel and are both manageable and r reversibie.
reves] (hat the criteria are inappropriate and that the abstracuon of

In the worst-case sceparno, monitonng
groundwaler in the area is envircnmentally unacceprable. The PER clearly indicates that in that case modifications will
be made ¢ the absgaction sirategy (o the poent that abstraction could be halied.

licted in the PER will notoccurfor 10-13y "ul'.;_n,uO‘y‘ "Hg oM
of the Scheme. whcn urbanisaLion and Lhe Jandakot South Groundwater Schome are ‘m}y developed. This provides ime
i carefully monitor the effects of increasing abstraction and adjust the criteria, Without this ume the refiance on intenim
criteria would not bejusuﬁcd The proposed -“por*mg and review mechanisms will ensure thai the EPA and the public

are »warc of the progrcssiv developmont and impacts of the scheme,

Al

acies iNthe propo

F itz b ke M—d
Given 2 ;

o ) - ; it omrind T i
1ty IS C0F thaithe proposal isenvironmentially gcm‘-c.mafcq
P

I
s of the PER which coui

&

may become dppa:cm m Lhe future and the Waler Authonlty a pprcczuabs CONSLrUCvE CTIiCis
modify the prop-osai ina ‘nc*wucw? way. However, comments L1 and 1.2, provided by e puolzc do notidentily specilic
! i criteria. In the absence of specilic crnllisms or suggestons, the Water
ar the Environmenial Protecdon Act o decide whether the

Aumemy will rely on Lha: pri)c{:aa of
oroposal 1s acceptable.

Submission 1.3

ater qu;m'w DRFAHelers ior which
CONCETTations macmed 2123 sites in the vicinity of the Stage 2 wells
» and were the basis for waier qualily assessment of Slage 2.

HBelow is a wable showing the cmc“nmi
lhe NH&MRC provide guidelines. The rang
is shown. Thess data were collesied on 3

Fate

Sev rai parameters are above the NH&MRC recommended guideiines for drinking water. These are marked with an
: § stanciard WA A mestmont methods wiil reduce e

i

one '\l thean narameters

- IR L et i
values of those compenenis o 1
comvinced that the quality of groundwaley

nmendatons. Based on these and other samples, the Water Authoniy 1s
Fandiakor Mound is suffendy hign for Public Waier Suppiy,

v zhstracis groundwaler in accordance with a policy of sustainable yield.
&3 bey ond the tri-annual replenishment rate and 50 is available in perpetuity.
onsiderations. However, it goes nol

ater Authority believes thers{ore that

A3 pointed on page 7 of the PER, the A
That means thal water 1S not wﬁhuav, 7!

Thig means that the water will e av
w‘ic_-’;\i.‘!‘} thatitis chinmp;_]_]\; snstainabia.

ng-ierm wilh respaect o agu

setto ensure s, 1

A 3

ogie

th!- proposal is ecologically sustainable @ et}

The mansgement proposed [or s seheme 1 designed o be Oexibic and adapt mu d monitoring reveal that the
=D A

management strategy is not sustainable, e h zwiliheadjusied as cor;s.adc.. < appropriate by WAWA the EF
and other appropriate agencies, Again, s absenw of cransuumv g 'UggfﬂSLﬁOﬁS, the Authority requires the judgement
=]

af the public, though the EPA to determine whether the proposal is acceplable and 13 wiiling o act on advice that will
improve the proposal



Jandakot NH&MRC Jandakot NIH&MRC

Health elated
A <0.002 | ATSenic AX0s- 0011 0.03
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nlordane <(0.002
o if; <(1.050
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2lenium <.0030 0.01

None Health Related
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cept pesticides {micrograms per [iire), coiour and wrbidity (towal colowr unitsy and pH..

,\-t
(’

ait as milligrams per lizre exc

nission gueried the assessment of aliemative technologies for the supply of water. This pomnt s dealt with i

Submission L3

rrvand Lhmugh two different mechanisms.

¢ wenufied in terms of fumre groundwater
4 | in the Jandskot Public Water Supply Area (Figure 2.2), The same erbanisation segnano ! [
medelling te effecws of zmumwaL r abstraction in the arsa. bekonmy; the potenual domesuc w
sopolilan arca indicated in he report represent an esimate based on the mosi-likely rate of population

ER wkes into acoount future urban growih in estmating future wawer &

fv, the affects of urbanization in -J*sa Jjandakot ares have *&eeﬁ mecw

water demandg. As such it implicitly 1akes into account futme urban developments since increased
mynonymoeus with increased arbanisanon.

¢

Submission 1.6

Water Authority acknowledges the City of Cockburn's objection w0 wrban development o ¢ Jandakot Moung
zerwesn ihe two fines of wells and South of Ya gai}up R {Thomsons Lake). The Oity was repr*:’fmed on the Jendakot

r Dhiscussion Group and clearly siated 1S views in that forum,

E

ail ;b.w parties of its p@lac*’ and manage*men T iorities in the arca, The Apthority is not
develppment can be compatible wi

o
nentsspesifiad for Pnonty 2and 3 Sowes

.1/,

pratoy h* opposad W uroan cheaoomani on the Mound. The proposed ur
~rotecrion of the water resowrce if itis developed maccz:zf%}*ce with the regui

_PTEAT
srotection areas. This policy is explained more fully in te iesponse w Submission 6.7,

b
J

Tyrther resoluton of this issue is in the hands of the Mingter for Plannng, T and the City of Cockbom.

ii

Submission 1.7

)

v should be availabiz for loss of horucubtural developmen
X%t

a",:‘

T
=

08 subMISSIon appears o propese thol compensalio
axpecaion, How tus reiates o the Saage 2 proposals is unclear, Howswver, ithe Water Authoritly’s managemens sirate
“or nrivate water abstracuon is clearly stated: a large increase will be made 1n the amount of water availabie for; Tival

FJ



abstraction,
Weslern Australian water law docs not provide for compensauon o an individual for:
TESIIICLONS piaccd on his use of groundwaier as provided for under water management legislation; or

intarference with his ability 10 pump water caused by his neighbor or another party's abstracton {including the
thom iy

at is the vesting 1 the Crown of the rights to flow, conwrol and use ol underground waics.
went with this (o provide compensation 1o an individoal for loss of a 'Aght” o which e had

There is no basis i law for compensation for the loss of expectagon as in ihe case of landewners with a grievance over
an inabifity to increase mnd-use practces due w water allocations.

The Water Authority may piace restrictions on the use of groundwater by landowners or occupiers through licences in
proclaimed areas. There is no provision for compensation for any such resmelion. Again, thisisconsistent with the vesting
of water rights in the Crown and not the landowner.

Having said this, the Water Authority has never reduced an allocation to a landowner with an established use al the ime
of prociamation, or from a licensed user using their allocation in accordance with licence conditions. In the future,
however, it is possible that some applications for increased abstraction will not be approved. This will be parugularly
so [or iand-uses with the powental o polluie groundwater or atsuch wme that privaie abswracuonreachesaleve]l deicrmined
Sy the Water Awmhorily as being inconsistent wilth sustainabie use of the resourcs. Generally speaking, however,
constmints placed on land use to avoid problems associated with nutrient ennchment of wedands and estuaries are likely

0 be far more severe than those required W protect groundwater.

the Mirisier for Water Rebourcas,
JALTERNATIVE
Submission 2.0

2 was {irst proposed, the alignment of tie wells has undergone a number of changes. The wells north of

TR ;&:. nfwe been realigned further east than or;-.z'xany iniended inresponse w thealignmentcfthe Kmnana. TeewaY

areg in .z.;.ﬂﬁa.koi This places the weils on the sastern edge of the proposed residenual area where lang
: opern space and schoolsand there{ore is desirable rom a waler guality perspecave. Any further

st is not considered desirabie since;

ecologically significant wetan

Thel 1mpau homs&ns Lake will result ina water regime closer to that desired by CALM. Theimpactson North,
1 akes will be desirabie in reducing artificially high water levels, Kogalup Lake will be

wer Iﬁ'\,’ﬂl mgpaggmcnt 3_53,{}(;*' L,d Wlth the PER ; d the Qoum Jandakot Drainage Manzgement

1

The impacts on Lake Banganup were addressed in 5
4

of those impacis, he '“mzer Luthonty proposed an I d °
intain water levels over critical periods matsuneme woulc&oe(‘e&e‘oped onsulauon wildi

E-rweq:_' igated 10 ma
410 and the University of WA and will be the subject of an Environmental Management Smjy.

: - o wr syl 5 PR LT Y e
danons from aspe stconsulans report (Yol ZTog 24

urvey: tie Water »mury-m' has acied on this recommendaton a 155

iora ocau,d. in the area. The —f:auim =’rauuuw 'S Pw




R2:Botanical Survey Recuired of all Remnant Vegewtion; The PER inciudes 3 vegeadon mapping of the
Jandakot area {Section 5.2.2) and maps of the vegeaten around the major wetlands (Appendix 8). These were
based on Llerature and mapping studies coupied with field ransect surveys which were established at appropriate
sites. The Watar Authornty did not consider it necessary 10 consolidate the State Herbarium Records, or produce
more detailed maps of the remnant vegelaton and wetlands than those presenied in the PER, as is requested in
this Scbmission. The Authonty believes that given the nature of the proposal and the criteria set o prevent
ynacceptable drawdowns, the informaton presenied in the PER is sufficient w aliow informed judgement on Wi¢
proposal.

R3:Reaiignment of Stage © weils; this point was addressed above,

R4: Review Effects of Waler Quality on Wetland Vegetation; This recommendation was based on a previous
suggestion by the consullants thai drainage waier be used to anificially mamntain wetand waler levels. This
suggestion has not been adepted in the PER except were drainage water quality is suitably high. Some use of
groundwater, abstracted from ciose to the wetlands and injected directy into the wetland is proposed to maintain
water ievels. The effects of this type of artificial maintenance on wetiand water quality are addressed in Secten
5.3.6. These impacts are expiained more fully below (Submission 4.9). Any scheme which are established for
Twin Bartram Swamp, Lake Banganup and Soiomon Rd Swamp will be subject to preliminary studies and
monjioring to more accurately deiermine these impacts, as indicated in the PER and in the Tabie of Commiiments
(36 & 37),

RS:Drainage discharge for supplementing weilands; this was dealt with, in part, above. Since the proposed
groundwater scheme management does not invoive diversion of drainage waler into wetlands as a preferred opuon
it was considered inappropniaie 10 review thal information in this PER. A review of the implications of running
drainage water into natural and artificial wetlands, and the associated nutrient budget implicaiions, was undenaken
for DPUD's South Jandakot Drainage Management Plan (STDMP). This Management Plan was joindy prepared
by WAWA. Where drainage waier will enter wetiands, as part of the SJDMP, it will pass through anificial
construcied welan d desxm o raduce pollutan: ivads. The STDMP has been approved by the EPA, CALM and

T A VYT -

R
WAV A and the ]

R&:Review of Long-term cha AREes in waier quality & quantity and affects on fringing vegetation; The Authority
recognised the need (o examine the icng-ierm effects of variation in walter leveis on fringing vegetadon. To this
and a research pr’uecz was es ;a iished by WAWA_ the EPA and AWRAC 0 determine the eifect of waler level
in 11 tands. That project is being conductad by sciendsts at Murdoech University

and is dus 1o be completed : 507 f stressing the flexiblity of the proposed managenient suategy
in the PER = 10 allow incorporation of the resuils from this wype of research.

Submission 2.2

Thissubmission proposes thal desalinauon be considersd as an allamarive source of potable water. Desalination and o othe
sliemative wawr supply ’xpum: have bees rased 1 Secdon 3.4.2 of the PER, The Auinonity agress that desalinauon i
orobably the witimale ailemnative source. However, 81 tie present dme the economic congiderations of « cvalom g
Sesafination sugges: that the community at large are uniikely  support this option. The power requirement {or 3 Ci’% E)
proposal wili have associated environmental impacts and the Authority believes thal while relatively SCONOMIC SCUrce
can be deveioped in snvironmenially acceptable ways, desalination should remain a future opuon.

JICONSULTATION

T -

Submissions 31, 32

< 14 MervENUonist and expensive management proposals put forward by CALM, The EPA have
155 f S0 water T \:Ecom:m; in ,«fetianas ihrough anmc;m maintenance and draimage sysiems,

ru—i T Y are Aaslt wesh oo T
AL e A N LAALAL TR Gkad W&\HH'

3 d.ﬂ.l

£ water Jevel criteria for Thomsons Lake and Lake Forresicale respecively. The objecuon
7 ""““_cr ihat they were deveioped without yons“'z,ahan with the public or the agencies
T Deuh \aamgen‘ Programme (CALM, TPA and DPUD). In fact, the critena

om these same agencies through work done for previous studies of wetands
g Commigee and informal aﬂvic“ Expert advice was also obtamed from
currenty bemg f Lmdcd bv the EPA

in the area, e ;
research s L Srouph the studies that form the technical ap pendix and research project

A, Public consulmion was eniered into drough the Jandakot Groundw 1i4
i severzl meetings with mprcmnmuvu of the Conservancn Council (3 Ocor, 1990 20 Nov, 1990; 4 Apni,
called o specificaily addressed the cnwena for Thomsons Lake and was atiended by
versity and CSIRC.

ier Discussion Group {p

1ol PER) 2
1991, A special mesung was aiso cgl
researchers from CALM, Murdech Un

he critenia in guestion have bean developed on the basis of CALM spreferred managsment sirategy for Thomsons and



Forrestdale Lakes and the recommendations of EPA Builetin 371. The Conservation Councii appears lo differinits views
with CALM and expert scientists from CSIRO ang Murgoch University inregard 1o lhe most desirable waler levelregime
{or Thomsons Lake. Given that CALM are the current managers of the wedands and that their recommendations for
managementare supporied by the EPA, the Waier Authonity was prepared toaccept the validity of those recommendations
as a basis for developing criteria, In making that decision the Warter Authonty wok into account that interventionist
approaches are Lhe only efficient ones in areas where the nhydroicgic regimes have already been altered. As indicawed
nreviously however, Lhe interim status of the critenia ailows for future modification shouid it become apparent hat the

or management is inapprepriate,

basis f

Submission 3.3

The first part of this submission has been addressed sbove, The second part of this submission objects to the emphasis
placed on waterbird values of Thomsons Lake and the subsaquent development of criteria for other Beeliar wetiands based
on this value. For Thomsons and Forrestdale Lakes, the emphasis for management has been piaced on waterbird habiat
This is consistant with CALM's management objectives for the Lakes and their Imporiance as RAMSAR wedands. The
environmential management criteria for the other wetlands are linked 1o the water level criteria and are not bascd solely

-4 n

on waterbird usage of those wetlands. Section 7.4.2 of the PER, detail the management obiectives for the wetiands on
which the crileria were based. These objectives are partially derived from EPA Bulleun 374 while many of the critena
deveioped to achieve these objectives are denved from Bulletn 371. Only a small fraction of tiese relate to waterbird
usage.

4 ENVIRONMENTAL IMPACTS

Submission 4.1

The Authority agrees that it is imporiant W have bencamark data before instigating any absacuon. To this end a series
of vegetation wansects have been established w provie benchmark daia. A commitment has been given in the PER w
undertake detailed habital surveys around major wetiands on a tienmal basis. it will be ensured that first survey widl be
undertaken before abstraction commences.

[P N
Submission 4.2

c and habitats are not fully undessiond, the current knowiedge 1s
sufficient to allow reasonabie assessment of likely intzractions of these factors in relation i the proposal. However, the
Authority is aware that more information than is currently avaiiabie will greatly assist ia refining the inlerim <riena
o in 198G by WAW A, the EPA and AWRAC 1o specifically SAATHAC
! This study is being underiaken by the CSIRO.

£y

n
lishedinthe PER. Tothisendastudy w

Golak
Ui dgeatoii fea 2 a0 Pl sk

i weilands.
A second project being undertaken by Murdoch Universily IS SX&mMimng the inleraction of wetland water levals and
idies, these projecis will provide & beler

fringing vegetaton. Along with several cther wetand-ecology oriented
understanding of the groundwaler-wetland-hagitat inieractions hat will allow appropriate evolution of he cntenz

T

presenied in the PER

Tie PER proposes that fabitat shifts will be dat wed riennizily from aerial photography. This compenent of e
management strategy 18 oudinad i Section 144 e PER. While the most desirabie situanon would be 1o momu
Recent experiencs on

! the wedands very regularty, the reality Is tat resources are nol avaliabie 1O allow that. Regen

Vogr 1 T

Gpangara Mound, however, indicates thal it may be EC2RAry 10 monitor more frequently than irieanially, paruculalry

in the first few years of operating the GWS. Thersfore, the Water Authonty will determine an appropriate [requency
and incorporate this nto the EMP.

wirpnmental Proecion

4 10 condone wedarsd

- strategy proposed in e
: However 3oms

wherever possibie the degresof w that the proposal : £ BNV
impact is unavoidable if groundwater schemes are W D& < eveioped. The distinction berween natural’ and ‘degraded’
wetlands i onlv made to facilitate the establishmrent of crileria. in some nstances weils wiil need to be piaced close w
i § that significant drawdown will occur at a wedand, Whers i 13 idabi
n

U e ] me
s unavoidabie, the weli has
i

: L an c
preferentially been placed
specific criteria are niot sct for placement in me
vegetation criteria will protect these wetands.
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The impactof the groundwater scheme 0n degmded weilands must be evalvated against existing, and probably on-goi

degradation. Mos v

b

i cleared pasworal land and suffer significant habiat destrucuon an



higher water levels than would naturally occur under vegetated conditions. Some of ihe welands witich will be umpacied
an are wilhin future urban arcas. {n the absence of proposals Lo rehabiiate these weiands, it scems approprale o set
siicter criteria for the protection of nalural wetlands than for degraded wedands.

it is wenh noting that although some wedands will be affected by e groundwater abstraction others will have much

greater secunty as a result of commitments made by the Water Authority o artficially maintain them.

Submission 4.4

Twis response indicated unacceptable impacts on a number of wedands. These welands and the anticipated drawdowns
are:

Banganup Lake 0.20m

Beenyup Rd Swamp 0.25m

Gibbs Rd Swamp 0.00 m

iake Balmanup 0.50m

Russel Rd Swamp 035 m

Solomon Rd Swamp 1.10m

Twin Bartram Swamp  0.50m

: \ke was addressed in dewil in Section 9.5.1 of the PER. The Authority accepts al the predicied impactis
srobabiy unacceptabie although much is unavoidable if Thomscns Lake is 1o be managed in accordance with CALM's
desire for lower water leveis. However, it was proposed in the PER that an artificial maintenance scheme could 5
developed to reduce this impact. That scheme will be developed in consultaton with CALM and the Unuversity of WA
and will be the subject of an Environmental Management Study.

The foilowing points are worth censidering in relation future waier ievels in Laxe Banganup:
* if. as CALM have indicated, Thomsons Lake was histonically aner than it currendy is then Lake Banganup would
also have been drier, The principal cause of the current high water levels in both wetlands is probably rurai drainage into
Thomsons Lake;

ake ignores the basic eoologici processes in wedands w

altimaicly see a drying of wa s duc o sedi ion and detnial accumulagon;

:dentified by Semenuik et al. {1987) as habitat preservation. The criteria establishad in the PER mrelation o s w

relate specifically o habitat preservation (Crtena 19-22% The criteria sey permissibie
058 CTHENE are met

Qibbs Rd Swarnp has been jocated by the Water Authority on advice from the RACU as north of Gibbs Rd Derwesn
Nichoison and Taylor Rds. As indicated in the PER, there is no anticipaled drawdown of water levels m dus: :
will be no impact of the Scheme on this wetiand. In the past, ‘here has been some confusion over the location of G10Ds
Rd Swamp. It is possible that Lhis submission refers o a different wetland since if refers 10 an unacceplabie Inpact of
the wetland. In contrast 10 the suggestion in this Submission, Gibbs Rd Swamp was not referred to by Semsnuik 2t al.
{19%7) as having rare habitats worthy of conservation. Nontheless, it s true that this wetland is extremely impornant o7

waterbird habiat
the walue of this wetland for he

Igke Balmanup has been extensively modified for market gardeming. As such,
conservaton of rare types of habitat, flora and {auna is debatabie. Semenuik's swrvey of the area (Gold Esetes Report

1987 did not identfy this wetland as having any powenually UM porianl consery
2 useell R4 Swamp will experience drawdowns of about $.35m at g

cesponse (o Lhis comment is as for Beenyup Rd Swamp (abave),

somon Ag Swamyp will also be sig
a is as a refuge and feeding and breeding area for non-aquatic species of inveriebraizs. The nnpad
ere dealt with in detaii in the PER and are likely 1o include:

nificandy affected by the proposal, The mam value of the Solomon R

o1 levels being lowered by up o 1.1 meires,

4l
i
o
£y

2 the South Jandaket Urban Development, and
o ihe southward extension of the Kwinana Freeway.

Ttis unkikely that the environmemal values of Solomon Road Wetland can be maintainad due o



of likely impacts. To reduce the impact would reguire a large quantity of water 1o be forgone from the propesed Siage
2 GWS pius privale abstracuon may have o be limited in the arca. This would significandy mncrease the financiai cost
Wi community, Relocaucn of tie wells would increase the cavironmental impacts instherareas, and itcouid be argued

JI:.’.L some have higher environmenial value,

Arnificial maintenance has been examined but is not considered a reasonable option because of the cost aﬁsocaawd wiLh
ewher pumping large quannues of gzroundwaier or rying 10 maintain a perched water @ble. Also, given thai the impac:
of the proposed roundwa LCISD%U..,C.AOH on Solomon Rd Swampisas greatas predicted, itmay be impossible waruficiaily
maintain the wetland without alsp ceasing W draw water from the area for the GW 5. However, should Solomon Rd Swamp
maintain some of i envircnmenaal values despite the effects of urbanisaton, the Waier Authonity will examing opions

for acively managing soil moisiure levels.

IwinBa Swamp wouid need 1o be artificially recharged, via a spur pipeline running from the nearby coilecior main,
0 mest the criteria. A swdy is proposed to look at the effectiveness of such a strategy for Twin Bartram Swamp. The
Water Authority hascommenced monitoring of Twin Barram Swamp in anticipat:on of commissioning aiyaregeciogical
study and providing the EPA with details of its proposals as part of the EMP.

The Authority believes that, overall, the environmental impacts of this proposal are acceplable. 1t is recognised thal in
some ares, such as twin Bartram and Solomon Rd Swamps, significant impacis will occur, However, if the groundwater
Scheme is 10 be developed, then some small degree of impact must be accepted. In terms of the overall benefis of the
scheme, the Agthority believes these impacts are accepiabie.

Submission 4.3

The Authonty completely agrees that the Jandakot area is an integrated environment and not merely a few outstanding
fealures. Thisconceptis the oon Dm‘ determinant of the ‘Weuand System’ criteriaas indicated in Section 7.5 of the PER,
specificaily designed 1o ensure that the diversity of habitats associated with the wedands 1s

The wedand criena are 5o
maintained throughout the area. Ensuring the maintenance of wetland habitat diversir. should ensure that less sensitive

fomd iy

has:ats are also protected.
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of rare fora sues is not indicated in the PER, however the general results of the mapping are :in
aDDendr“anmuSeubons_':.l.::_;-,andv 2.5. The vegetauon survey conducted for the PER ispres

2 and summansed i Secuon 5.2.7 of the PER,
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= gar
justifiabie s uggfﬁs uon. Canainly, scme development proposals would require this depih o

the expecied impacts. In thiscase, the potential impacts witl be habiiat toss/change resulting from changes in groundwater
level, A complew histof S‘_’K?-wus in the area is not required m;uage on the acceptability of this proposal if e :ma*xa o)
which the progct must s will orotect the habitars, The Water Authorizy belic ! i Decies

than those presented it Secoon 3.2.2 would not enable better evaluation of the cnitena

composition bsis for the hag

Submission 4.6
The breach of :merm referred (G in this comment iy acknowledged in Section 9.5.7 of the PER. The justfication for

permitng this oreach s also presented,

Wells have been piaced closer then 300 metres 1o five seasonal wetlands. Four of the {ive WCLQ.RLS are wi m:n the area
proposed for future urban development and are likely o be severely degraded, i no t
= el b

pm:ﬁ:; than 300 w one of these wietlands bui has since begn relocaied 1o the notis

[P

is stightly less than 300m from 2 asweral sumpland which Is outside the propos
sroposels for e Jandakot ares are being developed as part of the Jandakor Land

z and [ quesuon wiil be adiacent (o an area zoned urban wit
in the alignment for the wfr_f{a Freeway extensions. In this case, the hablat val

diminished and 10 i3 proposed that the Well siie remain unmoved.

CE. s would regu IR MOYINGD ‘;%.g W{:” gither o the S"‘{.IL-;} oreast. A s

4isiance R mOVIRG :
Jandakaot industrial area and 30 this oplion is rejected, A move o Lthe 2ast would invelve sigmificant financial cost and

would alzo place the well closer w areas of phreatophyuc vegetation.

The Walzr Authority is supporiive, in principle, of a Jandakot Botanical Park (0 secure adequale reserves of 3anksia

woodland. To tis end the Minisiar for Water Resources requested that the relevant government agencies expedite &
decision on the boundaries for the proposed Botanical Park i a Jetier o the Minister for the Environment dated 3 January,



1991, since that time, DPUD, CALM and the Conservaton Council have initdawed discussions. Ta this Authoriy's
understanding, preliminary houndaries are carrenty Deir determined w0 the satisfaciion of the various groups and which
DPUD will rezone under the MRS o Parks and Recreapon. DPUD has advised the Water Authorily that these bouncas 118s

wiil be made public in the near future.

—J lN

The Authority beligves that the declaran ion of the E’uﬂ :cl Park should alleviate concerms over adequate repn,sen.auon
of southern Banksia woodland in the CORSErvauohn oiis A7 this stage it appears that the woodland near Lhe intersecuon

of Lyon/Gaebler Rds is not incluged in the park. This miard s in an arca zoned fuwre urban and is on the Kwinana
Freeway exlensions alignment. The proiecion of this area of woodiand from the impacts of the 'wopnxcd QTOUﬂOv-aLCT
scheme were specificaily addressed i criteriad and 3 T abie A12.2) and arejusufied in Section 7.2.1 of the PER. The
Authority believes that these criteria will adeguaely prowect the woodiand.

Drawdowns in tie area of the Botanical Park are generaily lessthan 0.5 m and in many areas arc less than 0.25m. Although
some greater drawdowns are expected near Lyon and Caebier Rds. the phased introduction of the purmnping will aliow
a period 1o evaluate the effect of this drawdowrn. Should this suategy prove unacceplable, necessary alieragons will be
initiated. A study being undertaken into the deaths of Banksia vegewaton on the Gnangara Mou nd will provide further
\nformalion on hOw L0 MANAage!m groundwaler ao abstraction & aveid unacceplable tree sUeSS.

Submission 4. 8

szology of the Jandakot Regions s notdisputed. Several scouons
ion 6.10 of the PER details the approach used in developing
‘he epvironment in contributing to the wial habitat Giversity
the PER, it is not possible w set critena which specm\,axlv

The imporiance of minor and gphemeral wolanas
of the PER and several criteria address this Trecise ssue. S
criera and emphasises the IMponance iames

h

of the Jandakot area. However, asexplained in
addresq every component of the Jan daxc:em"; LTS is due partytoaiack of deta.jed data but also due 1o & belief
that by salisiying anumber of carefully chosan cn;era \,cnprchem.ve protecycn ¢an be provided. This was the approach
used by the EPA wnenrecommencmg critena for e G rangara Mound Water Resources ERMP. Asinthatcase, the Water
Authority believes thatprotection of maior and 32veral Inor wetands in the Jandakot area from reglonal dra waown wili

orolect muc h of the surrounding habitats.

Submission 4.9

The potential 'meacts of artificial mainienance on weiland Waler quality are likely 10 be:

TEMPERATURE: When the wetland 13 ber s siratified, recharge water will femd the boLLcm possibly
resulting in stratificason of up Lc >C o, Under cai conditions the wedand wiil pro bl“ : Iy cace ar
vwice a day. For typical arificial racharge 7= e addivon of water will not alter the lemperature differ

from o 1o botom sines the bou\m |y armally consist of cooler zmmdwa@r However, a W& Hmmiy

thicker laver of ‘cool’ water will form s ;'*'zam of ihe weland during the srratification phase. Once the lake
the emperature of he “.:f mayoeupwl® C ower than it would otherwise have been. This eilects

174

mixes,
minor comipared 1o the
NUTRIENT CONCENTRATIONS! MNum

congiderably h;gi‘arccnceauai%f\m & ien

e added to the wetlands when nuinent 8V elsarz '”‘;,Sli'!g due 0 f?,VaDOLOi’l-.,ﬁﬁﬁ”’auuu How ave since any reshart
water that contains even small amounss
immrtam that oniy grouﬂuwater ofa
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o inm

SEEens wiil ad 10 the overall nument loading of a wetland it
miv high quality is used.

mw {0 improve becauss the freshest of the major wedands, has

SATINTTY: Dissoived salt concentral:
= Stage 7 groundwaler Mg an aVETRge of less thas 300

sround 500 miliigrams per Lge LOndInwal

milligrams per fire.
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hm’m bﬂixev s ”‘31 W ﬂiie the pracise extent of the impacts from aruficial maimenance cannot be praaict
.on oof maintenance schemes on the Gpangars \/101.:1

alno o

¢t be reiterated, thal due o the ume 12g € pecied
nior the affects of the management STaisgy an

NrRClcEs as i'i’n.,;;f fl

Submission 4.1¢

nee of its development, drawdowns are 10 be bmited 10

areas. This is because the quota for this scheme will reguirs 1o be
the quons will be approximately 516 million present vaiue ol

{},Jm in areas wnh s,gmpcpm wemnd

ihe

3t least halved, The cost 1o the €O



Thisis due to the need o bring more expensive projects forewand on the Sourcas Development Timetable, Allaltemative
sources will also have some degree of environmenial impact associated Wiy them.

Also, nearly all of the significant wetland and woodland areas in the vicinuy of the Stage 2 weils will be affecied by the
{ollowing:

. urbanisation of land east of Thomsons Lake

. proposed Special Residenual developmesnt

- further development of land aircady zoned indusial
. expansion of exisiing sand mining acuvites.

Uponcompletion of the above deveiopments, very ittle pristine wetland and woodiand areas willremain in the inmediate
vicinity of the proposed Stage 2 wells.

Submission 4.11

This submission is correct in that no allowances are made for potential drawdowns due to the Greenhouse Effect in
predicting the impact of the proposal. However, Section 6.8.4 of the PER does address climatic variability. Past climatic
variability has been built into the impact assessment by applying the climatsc record for the past 75 years (o the model
predicting future drawdown. It is acknowledged in the PER that long-iermn climatic effects will need 10 be iaken nto
account in the {uture. The omission of these factors al this siage was for 1w reasons. Firsily, the critenia sei out in e
PER are short-lerm in their nature. They will be adjusied as new informavon becomes available in the future including
the observable effects of any Greenhouse changes. Secondly, predicu’ns tbe impacts of long-term climauic changes can
ne extremely difficulty, as is reflected in the spiiniered views of the scie " ¢ communily on the issues such things as
sea-level rises. The impact of global warming on zroundwater levels is evan more complicated to predict. Given this,
it is fell that any criienia at this siage would be litiie more than a ‘stab-in-ithe-dark’.

Should monitoring reveal that the impact of climate on groundwaier leveisis sigmficantly different from the past 73 years,
then the management ¢rileria wiil need w be acjusied accordingly. Thus mzegu wag implemented on the Gnangara
Mound when it became apparent that receat climatic condition had resulted in Jower than normal groundwaler levels and
subsequent vegelation stress. In response, the Authoniy ceased groundwz?ﬁ' zhstraction from thres wells in environmen-
wally sensitive areas 1o prevent any additional sizess this may have placed ca the vegelation.

Submission 4,13

Hydrographs from moritoring bores in the vicinizy of the existing Jandaket Stage 1 wells indicats that pumping from
the scuthern wells has resulted in pressure reductions of up w 5m in the lower pan of the superficial aquifer. Quiside the
immediat:: drawdown cones of the Siage | wells, Water Authority monionng indicates drawdowns in the order of 0.2+
1.3 mewres af the surface of the agquifer. HQW%V&E’. guri u.g winter the waer levels recover 1o about the same level each
vear, Monioning also indicates (hat drawdowns i zjne; mart of the sguifer are less than at the base of the aguifer.
This difference is due w0 the presence of finer sediments or coffee rock lay2rs i the upper part of the aguifer which, in
places, inhibits the vertical movemeni of groundwater. Where o the coffee rock i3 poorly cemented or absent, drawdowns
of about 1m have resulted.

= deaths on boh the Grargara and Jandakot Mounds. Al this stage i
me rpmpcmrmﬁc expenencad during the previous summer, iower than

aprears that the recent deaths are due o extre
average recharge rates over the past lwo winlers and the cumulative effect of these faciors with localised drawdowns due
z2d 1o the EPA once complete

0 groundwater abstraction. The resulis of this mvesugauon will be presen

The Water Authority is currently investgaung !

U

Submission 4.14

IILuhﬁ; 115 compelent W

dﬁuuﬂ& thase pars cf the i
government agencies 1o perform monitonng wiich requires special ex*xzr:‘se ’*he mggesuon ;hax uﬂ mon;zon’ng be
conducted by agencics other than the Water Authoriy af accsoied woukd be UﬂUSUaﬂ It would place resource demarnids
anotheragencies aiatime when many are operatng with inied resources. 1o id seem unnecessary when the Water
Authority can cenduct monitoring and provide ar teviews 1o tie TPA and ciher agencies such as CALM and the

Reeliar Park Management body for comment.

it is an unavoidable inference that the basis of this submission is mistrast 2f the Water Authority as either a compeient
or Tustworthy moniorng agency. The Authority is prepared 1o stand o8 ecord In this respect

Submission 4.15

The Water Authority weicomes the offer from CALM 10 COnmbuis 1o VANoWs 5urveysa and monitoring planning asoutlined



i this submission. Input from CALM and other agencics wiil be sought during the fermulation of an Environmental
Management Programme (EMP) for the Groundwater Scheme. As indicaled elsewhere in tis response, the need forrare
and restricted fauna and flora and vegelation complex mapping in excess of those aiready conducted as part of the PER
is questionable. However, it is probably appropriaie that this issue be raised in formulatng the EMP.

Submission 4.16 - 4.18
These three responses are addressed simiiarly.

The Water Authority is conscious of the complexity of management issues in the Jandakot area, This requires that the
farmulation of management programmes involve all relevant agencies, and where appropriate, community input
CALM’s role in managing Thomsons Lake and Lake Forrestdale, iis role in managing the Beeliar Park and its histenical
involvement in developing the South Jandakot Drainage Management Plan makes itacentral agency in the management
of the Jandakot area, The Waler Authority is commitled 10 main@inmg a ciose working relaticnship with CALM,
varticularly in the Jandakot area, and welcomes the suggestons and recommendations proposed in these three
submissions.

3 TECHNICAL ISSUES

Submission 5.1

The recharge figure stated in Groundwater Resources of the Swan Coasial Plain. 1981 was arrived at using limited data
at specific sites and by estumating the chioride content inrainiall. Since 1981, the Perth Urban Water Balance Study. the
Cnangara Mound ERMP and further swidies by CSIRO have all indicated that the recharge rate is higher and vanes
sccording to land use, vegetation cover, depth to waler table and rainfail, The recharge rale can rangs from 0% undes
dense pine forests 10 S0% under pasiures and heavily Urigaied market gardens, with about 20% being an average Tate.

Submission 52

CALM’s criteria for management of the Beellar Wedands wers cniticised m Submissions 3.1 and 3.2, The Waer
Authorty’s response o those submissions therefore addresses Submission 5.2, In addition however, it must be pointed
aul that CALM's criteria were nol developed in isolation Fom other agencies. The EPA has implicidy supporied e
criteria through the release of Bulletin 371, The Water Authonity considers the criteria accepiable and implicitly supporis
:hern by adopting them for the PER. In a recent meeting betwean the Conservation Council, WAW A and a number of
independentresearchers from Murdoch University 474 /11, ltwasappareni that specialist wetiand ecologists also support
she general concepts behind the criteria. None of theabove a rencies, including CALM, would claim (hat the critenza wall
not need o be refined in the future. However, they represent the considered view of CALM at this time and appear o
se the most reasonabie basis for management of the wetlands. The Water Agthonry has no intention of preventing
ussion on the criteria and welcomes constructve altematives 10 the critena of CALM. However, untl constucuve

allernatives, or criticism, of the existing criteria are presented, 10 seems appropriate 0 accept the views of the Stae’s

COMSErvALON agency.
Submussion 33

Stage ! of the Jandakot groundwater scheme has been 0perabng since 1574, The matnenviromnental impact ichaveansen
in that ime has bean a decline in water levels in the area. Regular monitoning indicates that the minimum water levels

i 1991 are generaily besween 0.2 and 1.2 mewres jower than ihe minumuim leveis orior o operation of the weilfieid. In
some isolated areas however. the drawdowns have been up o 2 metres,

1 was submiied in 1988, At that Siage thers

ual report o 1hua

o nnm = ; i andd mng
annual repont EPA on the operabion and mpacy

rae P

2 impacts were identified however this was due in partio a lack of haseline daw agmnst which
_Since that ime a vegetation mMomloring programme has been intliated. The [€sulis

n & triennial basis in conjunction with the reporung for the Stage 2 scheme.
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During the last 2 vears there has been an increass b e repons of Banksia de

was a0t noticed in the ten years 1o 1989, As mentioned in response 10 Submission 4.1 3 the Water Authority 1s carrently
investigating tres deaths on both the Gnangars and Jandakot Mounds. The recent deaths appear i be attributabie i a
combination of factars including extreme climatic conditons in recent years togeiber with jocalised drawdowns due w
sroundwater ahsraction, At (his stage, the Auathority is reviewing the eavironmenial impacis of Swge 1 of the Scheme
in light of the extreme climatic conditions experienced recently The EPA will be informed of the results ol both the tres
death invesiigation and the Management revicw,

Manitoring sites in close proximity o the Jandakot Stage ! wellficid were udlised inorder wocalibrate, onaregional basis,
the groundwater model nsed in the PER. A zood maitch between the simulateé and recorded water levels was obtained,
snd this is reflected in the degree of correladon between the acwal and predicted waler ievels in the area shown in the

Lildra



PER {Figure AL1.2, pla2),
Submission 5.4

The response (o this submission is as for Submissions 4.18-4.18,

& OTHER POLICIES
Submissions 6.1 and 6.6

These I comments are essentially similar and can be addrassed as a single issue. The comments purport that the iteria
setout in the PER are inadequaie and are inconsistent with EPA Bulletin 374, the State Conservaiion Stralegy and the
Draft EPP on Swan Coastal Plain Weands. The Water Authority believes that the criteriaare acceptable, especiallv ziven
that they are based.on the-best-available-information. However,-they-are-aiso considered-interim criteria-and will-be
adjusied as new information becomes avauable. The position siated in the Aathority's response commernt 10 1.1 applics
o this comment

in relation W inconsistencies with the other documents and policies:

Bulletin 374; this Bulletin provides guidelines for the evaluation and management of wetlands. That evaluation process
was used in the PER. The Bulletin also indicales the management category for a numberof the wetlands, These categories
have been used in the PER o define the detailed management objectives for those wetlands in the Jandakot area for which
information is available, 1t is these objectives that were considered when developing the criteria set out in the propasal.
The Authority can seg no inconsistency between the PER and the approach recommended in Bulletin 374 for wedang
Management

Draft EPP; the draft Policy proposes measures 1o prevent further filling, mining, excavation or drainage of wetlands on
the Swan Coastal Plain. To effectthis all proposais for those activities must be referred to the EPA for formal assessment.
AS g govemment agency and DMA | the Water Authority is already obliged to refer those types of activity to the TPA.
To the knowiedge of the Water Authority, the provisions of the PP in relation w drainage refer 1o direct drainage and
do notrelate w groundwaier absTaction schemes. Irespecuve of this however, the implicadon of the EPP is that. were
groundwaler absmaction viewed as direct drainage to or from a wetland, then it would need 1o be referred 10 the EPA for
formal assessment. In this case that has been done, and so the Water Authority again can see no inconsistency betwesn
die two documents,

Siate Conservation Strategy; the Suate Conservation S::?.Lz:gy i a necessarily broad document and does not specifically
deal with any paricular companent of the environmeni. [ provides an overall stralegy (0 increasing the application of

sustzinable development to activities in the Siate, The Swatzgy defines conservation as “The managemeni of humas use
of the biosphere so that it may yield the greaiest sustainabie benefit 10 present generations while maintaining its mza*mal
o meet ihe needs and aspirations of future generations...”. The Strategy goes on 1o define the objectives as: 1o mainiain
essentlal ecological processes and life support sysiems; 1o preserve genatic diversity: 1o ensurs the sustanable
ilisation of species and ecosysizms.

ThisPER presen 13 a proposal which balances developing a water resource for the benefit of the Penth \,ammu;m =4
with prr:;if@ ion of the esssnuial scological funcuons of the Jandakot area. The waler resource is 10 be mana ;e:

sustainable manner so that it is avalable in perpetlity for both Public Water Supply and the environment. Where
appropriate, !hepmpnm“‘assncwqc ipport '"‘.- orproposals that would énhance h.zs such ag the Botanical Park, the Beeliar
Fegional Park Management Plan and CALM s and the EPA’s prefemed management objectives. From the Authonity’'s

point of view, the proposa; is not mconszsu: tw:th any of these objecuves The unpac:s of the proposai are gera ul‘

posai should hdw G saszmﬁwt zmaam on genetic diversity since theo nzf‘rﬁ are dcﬁianf;d il pf{}i@:i e
rahis

e or
naky 2rsity that sustaing genede diversity, The Awmhorny considers this proposal 10 be an example of sustzinable
vtilisauon of an environment, and it is iherefore consisient with the State Conservaton Stratzgy.

g
W)

Finally, the Authority cannot accept the argument that 30 wetlands will be destroyed and 30 will be seriousiy degraded.
in the mwial area in which drawdown will occur there will be about 90 wetands, Thirty of these are within the area zoned
& become urban and will be significantly impacted on by that developmeni. Of the remainder, the majority are alread

degraded wetlands in cleared, or pariaily cleared land and therefore have water leve's which are probably higher &

.4 awraiiv occur. The Authoricy believes that the majoriry of the wetlands in thearea affecied will experience eariier
ying during summer than is presently the case, but will not suffer significant Ioss of habital, While there will bean effect

7 st of these wetlands, they wili persist as funcuonal eeological unils, and in some cases, 3 slight decline in water

levels will probably reflect a more natural sitwanon.




Submissions 6.2, 6.4 and 6.5

These » comments are essentially similar and can be agdressed as @ singic issuc,

These submission generally state that undl a number of other piznning and management straicgies for the Jandakot area
arecompieted. including the Jandakot I and Useand Waier Manazement Straiegy, ihe Jandakot Mound EPP, the Jandakot
Botanical Park planning stugy and the Beeliar Regionai Park Management Plan, the Groundwater Scheme should not
5e given approval since correct Criteria cannot be deveioped. Wiile there is sbvious value in having the swdies :i piace,
the Water Authority feels justfied in proposing the Swige 2 groundwainr scheme al this ume.

et

Daring preparation of the PER, the Water Authonity was fully aware of th=se other strategies and befieves the PER is
consistent with them. The cnteria established in the PER have been developed in consultation with all of the agencies
‘hat would contribule 10 the above studies. Those departments are aware of the implications of the above pianning
sirategies etc. for the Jandakot area and presumably ook diese InLo accouil wied reviewing the PER and providing advice.
it is unlikely that the criteria contain significant flaws or that the above studies would require dramatic changes © this
oroposal. Many of the above stdies are underway and the resuits will be availabie 1o incorporate into the Environmental
Management Programime of this proposat (Botanical Park; Land Use ané Water Management Study). However, the
randakot EPP is a long way from complete and the compietion date is curreatly unknown. T delay the proposal unti
ather studies are completed will delay establishmeni of the groundwaler scheme and would necessitate the early
Jevelopment of aliernative sources. This will impose 2 significant financia! burden on the community, that in the final
analysis may well be unnecessary. 1t should also be moted that water devesopment s a legitmate part of any mullple
wand use.

As mentoned previously, the predicied impacts of the scheme indicated i the PER will not be realised unul well inio
the next century, This provides a further jusufication for deveicpment of the scheme al this time since ample ume wil
be availabie (0 monilor e effects of a gradually increasing groundwater adstraction and changing land use stralegy in
the arc. 1t will be possible wo adjust management of 158 SCHCME M ACCOTGANCE with environmental or other planning
requirements. In recognition of the et to be defined managemont STalegics for the area the Authority has deliberately
emphasised the interum naiure of the cnlena and management Sraegy areposed in the PER.

Submission 6.3

The concept of sustainable urban development is soongly supponed by tie Waser Anthority, To that end the Authority
has endorsed the principles detailed in the Water Resowrees Cownil reporn oa “Water Sensitive Urban Design and along
with other agencies is contributing 10 preliminary planaing swudies for be arban corridors proposed by DPUD.

The responsibility for planning future urban deveiopment in Pertiress with DPUD who. 0 tum, responds w Goveriment
policy regarding such 1ssues as population growth an doconiralisation. The Water Authority s charged with supplymg
and managing waier resources in the State, including the provision of waier suppiy to urban areas. Thus while SUppPOTURE
i ow 2 srmegy of decentralised urbanisation is not he
Water Autherity’s 1o make, As a decision making Amborily the Waier Authority would contribute w such plans in

whatever capaciy 1S ADpropiiae.

Submission 6.7

nded 10 reflest the view of the EPA.

Thie following response (s the Water Auhomiy's view and 15 1 00 wE)

The Water Authonity has stated that appropriaiely pianned wan development poscs less of a threat © groundwater
resources than existng land uses on the Jandakot Mound. This 5 m view of the high nuirient leaching and pesticide
intensive activides that currenty occur in rural and special rural zones ont the Mound. As such the Authornity is 0L
necessariy opposed 16 urban development on the Jandakot Mound iz iz reflented in the Authority s Priority Source

Proteciion Folioy.

§ Groundwaler Source Protection Area. These are
¢ necassarily an over-riding one in terms of land

catchment areas in which water production has :

planning. Limied land development can be ioler i bul Gie Ayl will oppose inlensive of IHappropriail
deveiopment unless itcomplies with a land and waier managems 1 plarn for the area Management of these areas is aimed

speferred land use in Category 2 areas is parks

at ensunng the Jeve and risk of poliubion is not un
& but limited and properly managed wban

rban development |

development may OCCWr 11 BRPIOPRALe seCions of the landscape,

o 3

and passive reeteation arcas. U

The Authority has defined the minimum requirement

rases. this may te prefembie w gustng fand use, howey sidential development will sull have an impact on the
' o ¥ =]

ZTOUTNE WELET Tes0urces wi ioh as nassive racreation. The Authonity would iherelore

;
is greater than other land uses such as pas

\sist on, land uses for the area other than wrhanisation.

prefer, bul noL RECES3ANTY i




7. SUGGESTIONS

Submissions 7.}

Where possibie, the proposed wells have been piaced incleared land. Five wells were originaily iocated in uncleared ia
(.I“*BO 240,380,350 and 420). Well J230 is in a proposed urban arca which will probabiy be cleared in the fulure. W-:ii
J240was localed in remnant wetland ve cgctation, This well has consequendy been moved about 220 m nonth inw cleared
pastoral land, This leaves 2 wual area o be cleared for Well sites of less than | hegwrs. While it would be desirabic o

clear no remnant vegetation, the Authonty considers the amount proposed 0 be accepiabie.

of

The option of omitting the wells closest 1o Twin Bartram and Sclomon Rd Swamnps as a means of reducing the imnac:
on these wedands has been examined, Removing these wells would result in a joss of 2/ of a million cubic metres cer
vear from (he Scheme (e close 10 20%. This would reduce the drawdown m Twin Bartram Swamp from about 05 m
10 0.4 metres and in Solomon Rd Swamp from about 1.1 o 0.4 metres.

The Water Authority decided not 1o remove the two wells for a number of reasons;

* the loss of water from the Scheme will cost the community significan
expensive sources forward;

* the impact of the Scheme on Twin Bartram Swamp can be significanty reduced by developing an ardficial
maintenance scheme while sull allowing the draw of groundwater from the acarby well. A commitment 1o
investigalc an appropriale supplementation scheme, preceded by a hydmogeological study for thearea, was given
in the PER.

“even with no groundwater absoacuen itis uniikely that the environmeniai values of Solcmon Rd Swamp wili
maintained. Impacts that will affect this weiand are dewalled in the response w Submission 4.4, However, 0
Authority has commitied itsell 1o examining mamgemewuahmquas thaiwiil reguce the impact of groundwate
abstraction if it is apparent that the area will maintain significant habiial valuz despiie these other umpacts,

The Warer Authority believes

LT

impact on Solomon Rd Swemp

Ly
o

(J

The development of a groundwaler scheme must have some SnpPact on the environmes
dial the impact on Twin Bargam Swamp can be minimised and made acceptabis, me
11l be significant, but this must be viewed in the jight of the cther impacts that will 3

Submission 7.2
This comment was addressed above (4,101
Submission 7.3

“The Waler Authority has undertaken to conduct the monilorng proposed in this suggesuon, This
:0.6 of the PER and includes waler, vegetation, fauna and social 1 'Immtonng The 'y f
compitance reports and miennial review repents of the Jandakor Scheme o the
advise the EPA immediately upon w.ﬁm;ﬂﬁ aware sy cn,'ﬂc M\nronmen'_‘a ::z:zr;a na
creached. As a responsibie environmenial | e ac
*axevantgr‘ve—rmemqgencmswhm1m iememng measursswaiie\emteanv effects from brea
die EPA will be made aware of the proposed measures 10 reducs e UMDEST 2§ 5000 28

-

Submission 7.4
it is pleasing 10 3e¢ 4n Increasing awarenass among the public of water conservanon $8ues, Section 3.3 and 5.4 were
nte~ded wserve as asummary of the water conservation strategy which the Water Authonty iscurrently pursar

» .
£ LG oy

the sirategy s dealt with only briefly, this does not infer a lack of auention for the issue.

of water. The Authoni ;{15 gercrai
:;mn and dry composting wilets .
The ‘Nai& Aumomv ﬂ:zu;sq‘ nowwf_.r that e;

aﬂle‘.ﬂemxs;ucr.' ;
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ons cz}mﬁmeﬂ o3

+ ol imre 1) ntor g trapeme e the i RT thar momoren o emore o DT La nlasard o0
v does not believe that water is scarce 10 the poing that constant resirictons should be placed on

A A ntar AL L!?‘G"
for conservation of water at this stage is the economic end environmental cost 1o iha

3 the Water Ap




community of supplying that water, Adeguare walcr sources are available o meel the prediciad demands of Pzrih for
a o

1t least the next SO vears by susiinabic development of surface and groundwaler resources i e vicinity of refih
Diesalination remains te long-ierm opuon.

(e} licensing of private bores 13 already used for rural and spec of
for

domestic bores may be considered o :mprove owr knowledge of water usage. THere arg no 7ians s
private domesuc groundwater use. Such acuon would require large adminiswarive and capital cost and the Wate

ey

Authorty believes that those T0sts ¢an e Detier used in olhier areas OF waler Fesourie &

{f) the Water Authorily neither discourzges norrecommends the use of rainwaicrtanks. T he averags nualusageciwier

by a householdis approximately 330 cubic metres/annum. To store this volume would reguire 3 or 4 large ranwalss ank
at a cost probably in excess of 525 000, It 1s unlikely that housenolders would wish to pay the cost either fnanciai of i
erms of land space o maintan such tanks, Thus, while the YWater Auihonity has no objecuon w the use of mroperty
maintdined rainwater tanks, it can see no need 10 recommend usce of ianks, given e Tost involved, while ample waier

resources are avaiiable for use on a sustainable basis.

o

{g) the Water Anthority cannol iustify the provision of direct financial incentives for the esiabiisiiment of native gardens.
It is felt that the community &t jarge would not support this use of public funds and the Authonity considers that fere is

a significant financiai disincentive in establishing European-styie gardens. Trat disincentive should be suthcent o
promoie greater use of native species,

Submission 7.5

The Water Authority agrees Liat il the metropolitan community rapidly adopled water conservalion strajegles, L2

immediate need for the develonment af the Jandakot Groundwater Mound wounld be reduced. Fowever, while promotng
ihe Water Conservation measures, the Authorily has an ohligauon Lo sUpply waler o (1o COMEmunity iR ARUCIpausn ol

3

cealistc increases in demand. in tie fong- €M, population growth will pecessitaie the developmnant O
aven if urban design and waler demand stategies are effeciive. While ciher scurces could be gevejoped in preisrence
o Jandakot Siage 2 in the sheri-term & will be at considerable expense 10 the COMInunY 26 the seheme will 3l be

n the long-werm.

il dit Wiy

Submission 7.6

The impacis of the Siage | wailfield has been analysed on an annual hasis sin
reviews have shown that the acial impact on the groundwaier level Das ¢
smginally predicted. The unpacts Scheme were n into account in modellin
groundwalter scheme Dy usin: ' dv drawdown model in addison. e ¥
underiaking a review of the Suag

iy he MAnagement suaegy iof
Environmental Managemeni Frogramime for the Stage 2 5¢

N
R e

1991 10 determining whether adi

cffects of the Jandakot Souh )

he
into account in the PER. The projectad impac
‘ 3

T area have De EKen

eiors 2owidh

a fuily developed Jandakat South Groundwater 5¢h ; . PER (hersiore e
impacts of urbanisazion and U groundwaler seheme on 215 Wik Al ssessed, as reguesied

2
o
U

he Submission.
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Submissien 7.7
< or the creauon of new wetands io compensale for me 1088/

change of habilatresuiting

i and accepzbie,

horiv sitaves thar the ohan

VT,
1 measures will be mken 1o prevent Lhat impact.

BSe0 WD

that ay

w LAl ¥

i ¥ -
drawdowrn impacts and while worhy of consideration hey W
e tken iNto account in proposing such smakegies. Despening of 0xis i weilands involves removal and/or di
1 costly and can be detrimental o U iond i {irmenls as nutnen

S

o the sediment profiles. This i3 bou
approach wi

ont sais

nools. Creation of new wetiands as compensadon for loss of 2xisting
naiural wetlands is ynavoidall
al Dreserving exising weus
scologically stimplistc, woLERds.

CONCLUSION
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in conclusion, the Waler Authonty reiterates e pOInts rais
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This proposal has pesn Seveiopel W anbcipanon of b o the

he most Prely demand 1or DOWEDIC WA &e




Revion. (L will be reguired by Oclober 16573, The nature of 0i¢ andcipated impacis have been identiled o deveioping

& L

ate o draswgown

te

a proposal that the Water Authonty believes s cnvironmeniaily accepable. The principal impacis re
of the watertabie and are both manageable and reversible. Furtner, these impacts will notbe realised forabout 10-12 voars.
peni of the svsiem

s allows sufficient dme o monilor e impads of increasing abstracticn and adjust the managen
accordingly, For tharreason the whole management sTalegy is designed 1o be flexible and adaptabie as new informaucs

hecomes avaiiable.

ICIATTYY
il siis.

The management stralegy is centreg around ased of management criternia which have been clearly idenufied as

e criteria will be adjusted in response Lo MonlCng and furser swdies. The impacts of the Scheme areclearly identiied
.n the PER: they are minimal and in ali excepta cmail number of cases the cniteria esmablished for managing those Umpacs
tave not been breached. In those cases wiere Ui criteria have been breached L33 antcipated that the ecologica vaive

of the areas will be significantly affecied by proposals for fusure urbanisaton,

Given the above. the Water Althority believes that the oroposal for the Jandakot Groundwater Scheme Siage
snvironmentaly accepable. The Authority 1s aware, through consullaton and the public submission process, that some
sactions of the community are not of that opinicn. Many of the objections W the proposal are not hased on an o minsic
disagreement with the proposal. They originale Tom a disausiacuon with the deiay in releasing a number of pianning
socuments for the Jandakot area. Since submiting the PTR for comment, negouations between the Waler Authenty,
Deparcment of Planning and Urpan Development and the Conservation Council have been aimed at reconciling some
of those differencas. The Water Authority believes that the principal objections (o the Scheme are being sesolved by tie
~PUD-Conservation Council negoliations for the Jandakat 2 oanieal Park and the Minister for Water Resources reguest

Sat the jandakot Land Use and Waier Maragement Suziegy e rojeased as sOOR as possibie by DPUD.

- vor

The Water Authority now secks the judge
~ased on the advics he receives [rom U
sonsiczration 5 responses 10 the Pu

+ of the proposal from e Minister for the Eavosnment

-

equests both the Minister and the EPA 10 GRe L0I0

ng at thew conciusions.



