w to z[yois relatively high for the swan coastal

Plain and due in part to high hydraulic

water table'
conductivity of the Bassendean sands and the shallow

from 200 - 1000m2/ddY' trt avefage
The Jandakot Mound has a transmissivity ranging
swan
and ultimately discharges into either the
annual fluctuation of approximately 0.64m
Ocean (66450 msldayl' Karnup
River (15150 m3/da9, Canning River (7000 nf ldayl,the
or Lake Forrestdale (6200m31da9'
Drain (1700 rf ldayl,southemRiver (3000 m'/da9

AHD with the hydraulic
WA atlas indicates that the groundwater level is around 16m
(Figure 4)'
gradient moving from east to west and south west

drain system as outlined in the DoWs
The Mortimer Road site is part of the Peel main
plan (Figure 7)' The Peel sub drain o
(2009) Jandakot drainage and water nxanagenxent
its highest point and runs west around 2 h
besins at the northem part of the propefiy at
before entering the main drain'

mrr;uLuh#,
Peel

sub 0

la'J '

Dtaia and Local Aut$orlty
Feel

<A>Me

Drair

sEclToN

-L0NGITttDfi{$.L
t'ldlth, s,staE got"

Maiu Drain (Sub O)

lYarcr Corporation oPen drain

Local Authority open and piped drains

figure 8: IloW Feel Main Drain - Sub drain O
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3.6. Vegetation

The study area is within the Swan Coastal Plain Biogeographic Region of the South-west

Botanical Province (Thackway and Cresswell, 1995, Paczkowska and Chapman, 2000),
aL area that extends from Jurien Bay to the north to Dunsborough to the south, and west
of the Darling Scarp.

3.6.1. Vegetation Complexes and Floristic Comnaunity Types
The Bush Forever Site Number 273 is located north-east of the study area (Figrre 8) and
depicts the likely vegetation complexes that reside within the property. According to the

Buslt Foret,er site description (DEP, 2000) only one complex exists within site nurnber

273;the Bassendean complex (Central and South).

,M

tt$iftii$
E
,,ri i

i"l.i

t*

I#r

l-r:\h*ni,,'irynxrrrirljlir;.k*n$r,

!,1

irE'
\iI

;',:l.

4/

r,l

lit
,ll;li

'l

+l

l"lil

,1,,,-*,,*

[,:.,

{i'j::i-effi
.-ii:-.-.

ii'ik,ri.'.j

'1

;!

Bioscience
rh
Vt/#
zkr

i Ef " ir'
r,*.;:1,;1.i;+i:,;,j[: .;,1;irP

,ti_i,F,-1t'1:-.,,i

1",

t

i

,r,:,dl,:,r,ffiii

,1i;:-;,
..

o

-Yf;

DEC Bush Forever site locations

tffil

Bush Fsrever

tr'igure 9: DEC Bush Forever site locations
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In addition to

description, Gibson et al'
the vegetation complex in the Bush Forever site

Types within two supergroups occur in proximity
describes three Floristic communities

to the site; including,

SupergrouP 2: Seasonal Wetlands

Supergroup3:UplandscentredonBassendeanDunesandDandar'aganPlateau

4" WETT,AND ASSESSMENT FXEI'D WORK
4.n. Hydrology and Soil nalvestigatioms

IrrordertoinvestigatethesoilandhydrologyoftheareaolassifiedbyDECaswetland,a
with a
2OO5' An auger-core drill rig equipped
drifling proglam was underlaken in August
core
used to dig holes 4m below the surface where
Geopr.obe sampling system was
logged and sub-samples were taken for
samples were recovered, examined and
laboratory investi gation'

of the area, alrd positioned to capture
Locations were chosen based on geomorphology
a
area. Mechanical oore augeriog using
cross sections through the demarked wetland
as
preferred method over manual core augering
Geoprobe sample collection systern is the
the risk of soil blending
it provides in situ representative samples intact and reduces
within the Profile.
50 mn slotted PVC pipe were
After the holes were drilled, piezometers made from
levelto a depth of 4m (bottom 3m slotted and
inserted below the minimum groundwater
was
The annulus around the screened interval
end capped) with 0.5m above the surface.
cqpped and locations were logged by GPS
packed with gravel. Piezometer tops were
@igure 10).
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Figure 10: Bore Locations

4.2. Soil Fnofiles

Each dri1l hole presented a very similar soil profile consisting of a shallow
(100

-

A horizon

150mm) of grey sand over'lying white medium/coarse grained white sand typically

to a depth of about 1m. Sand then becarne uniform grading coarse yellow to brown sand
to 4m (Appendix 1).

A weakly indurated layer 200mm
outside the boundary

deep was found at one site only fto1e 1). This area is

of what is currently classified as CCW. There was no evidence in

any soils collected of sediment layers, or of organic deposition.

4.3. Hydrological Data

Piezometer water level data was recorded

for 6 months in 2005, then monthly from

October 2007 until May 2011 (Figure 9). Groundwater 1eve1s were closest to the surface
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duringAugustandbegantorecedeaftert}ristime.Groundwaterwasclosesttothesurface
of 1519mmbe1ow the surface'
at MMB4 during 2008 reaching a maximum

17

16.5

6
o
;^
qa

EE
=4
Eg
o

.*"*
MMB2
-MMB1

16

"#.MMB3
15.5

MMB4

15

(,
14.5

Figure L1: Groundwater

levetrs

Octoher 2007-May 2011

(DoE'
data of sunounding monitoring bores
This data conelates with local groundwater
about 1m reaching minimum depth around
2005) that suggest levels fluctuate arurually
reaches
averagerainfall in 2008 the groundwater
August. However, despite having above
(L996)
This is inconsistent with the Hill et al
no closer than 1519mm berow the surface.
soil
in order to be classified as a dampland the
wetland classifi.cation which suggests that

shouldbeoomewaterloggedtluoughthecapillaryr{seofwaterorraisingofthewater
table.Itisunlikelythatcapillaryactionwou]dhaveaneffectofmorethanl0-20cminthe
the area'
mediurn/coarse sands found throughout

To determine the ir:liuence of the particuiar

season

on data collected on site' it was

bores logged by the DeparAnent of
analysed against the closest long term monitoling
1
closest long term monitoring bores are around Envir.onment for at least 35 years. The
of the local hydrology but nther
2.5 kmaway and as such do not give a direct indication
change'
gtrve anoverview of regional hydrological
(location in Figure 12)were examined for
Eight monitoring bores within a 4km radius
show that there is a general decline from
averugeannual groundwater level. Results
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approximately 0.1m to 0.95m in average annual groundwater levels across 5 monitoring
bores (3038 , 305'7, 3069,3093, and 3094). Three of the eight monitoring bores increased

from approximately 0.3m to 0.38m (3044,3A45, and 3070) however, although monitoring

bore 3070 has increased

in

average annual groundwater level, the an:rual maximum

groundwater level has decreased 0.34m in the past 10 years compared with the previous
decade.

Figure L2: Annual average groundwater levels of surrounding monitoring bores

To deter:rrine whether any significant changes to this site have occurred, archived aerial
photographs of the site since 1953 were examined. Although the majority of available
photographs were taken

in surnmer, there

are ,mFle for the wet months

of June tluough

September. None of the photographs, in'cluding those prior to any substantial ciearing

in

the area, show any evidence that the site has ever been inundated in the last 58 years. It is
also wotth noting that the wetland area bound.ary has become much less definitive over

time (Appendix 4).
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4"4. Soil Data

to test for the presence of Actual
Soil samples were selected from recovered drilling cores
(PASS). As the soils were
Acid sulphate soils (AASS) and Potential Acid sulfate Soils
samples which occurred in
invariably sand with very low organic matter, only those
1, where the entire profile was tested'
darker brown horizons were tested except for Hole
oxidation with peroxide, according to the
Tests involved measuring field pH and pH after
,Tield Tesf, guidance issued by DEC for assessing Acid Sulfate Soils.
Table 1: Soil pH netre ana arur oxiaaUof wl'tn n
H"Oz Reaction
PMuzoe
PHrcr
Sample

t.2
1.3
1,.4

1.5

1,6

t.7
1.8

1.9

2.s
3.6
4.6
5.5

4.45
4.66
4.84

4.07
4.28
4.28

s.L4
5.4
s.64
6.24

4.43

6.43
4.97

5.72
5.94
s.42

3.89
4.69
5.34
4.74
4.36
4.13
4.36
4.02

Ni1

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

units after reaction with
Acid Sulfate soil is judged by a lowertng of pH by more t}Ian}
peroxide. As shown in Table 1' none of
hydrogen peroxide, and extent of reaction with
the soils tested showed any evide,lrce of acid sulphate conditions'

pH with
It is also noteworthy that hole 1 soil shows a progressive rise of soil
(podzolisation) rather.than a zudden r{se at a particular point

as

depth

would be expected from

potential and under anaerobic
saturated soil, where water'logging changes redox
(r'educing) conditions, pH t51pically shows a sharp rise'
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4.5. Vegetation

4,5.1. Detailed

Site Investigation

Bioscience undertook a detailed vegetation survey which met the requirements of EPA
Guidance 51. Six iOm quadrats were clearly marked out covering each vegetation uni and

one 100m transect were studied in detail (Figwe 13) (Appendix 2). The demarked CCW

using two quadrats. Quadrat one $ziR01) surveyed a 10 x 10 m
representative area of the cenfie of the wetland whilst quadrat four (MR04) surveyed a

was
10

x

assessed

10 m representative area of the transitional zone between wetland and dry land

vegetation along the edge of the wetland bouadary.

A REW wetland on the western

boundary (MR03) was also investigated for comparison.

Survey results show that three vegetation subtypes are lepresented within Lot 123
including;

This is comparable to the bush forever site 273 to the north of the subject
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Figure13:EP.A.Guidance5lQuadratandTransectLocations

within the area deurarked as CCW'
Results indicate that some wetland species do exist
geomorphology (i'e' that the area is flat) it
However, this was to be expected as, based on
years ago. However; dryland species such
may have had some wetland features over 60
the areb'
af,d C. calophylla are now well establishing within
as A.

fraseriana
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Wetlands do not become drylands overnight resulting

wetland evidence
presence

of

will

s'l"

in a high likelihood that some

remain within the CCW, The only evidence supporting the

a wetland is vegetation, which is only one

ttrild of the criterion required to

satisfy the identification of a wetland. The progression from wetiands to drylands begins

with the reduction and eventual absence of water due to altered hydrological regimes,
reduced ratnfall, and increased evaporation. Once the water

is

absent fiom the soil

anaerobic conditions turn to aerobic conditions eliminating the presence of hydritic soils.

Once the changes

in hydrology

and soil have occured the vegetation

will begin

a

succession from wetland vegetation to dryland vegetation, the rate of which is determined

by their minimum water requirement and competition with more adapted dryland species.

It is worth noting that there

have been

no studies on vegetation changes over time in

wetiands becoming drylands and as a result there is no expected time scale at which the
vegetation changes

will

occur'.

4"5"2. Fatn,&nalysis
Statistical pattem analysis (PATN) was used to analyse similarities between each of the

community types within the subject area. Blay and Cutis similality index and nearest
neighbour analysis show a distinct dissimilarity between the CCW and REW areas and
Banlcsia I Eucalyptu,s areas (Figure 14). However there

is stil1 a clear distinction between

the REW and the CCW areas. Due to the fac/i thrt the REW represents a functioning
wetland the dissimilarity between it and the said wetland supports the evidence previously

highlighted that the CCW wetland was once a wetland however due to a reduction in
water table level is now functioning as a dlyland.
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neighbour pattern analysis dendrogram
F'igure 14: Eray and Curtis nearest

4"5.3. Vegetatiom Condition
Thesiteappearstobeinverygoodconditionwithweedincursionslargelyrestrictedto
has
the edges of n'acks and boundaries' There
the southem end of the property and along
of
clearing timber (iarrah)' the dumping
also been some disturbance associated with
Forever condition tattngthe site is generally
rubbish and vehicles. According to the Bush
do not
areas in averageto poor condition' Fires
very good to pristine with some southern
regular"
Wpear to be verY

in
sparse and older h'ees appear to be
v/ithin the demarked ccw area M. preissiana ale
20
appears to have occurred in the last
decline. Little or no regeneration of the species

and C' catophytla enctoaching on
years. There is evidenoe of recruitment of A' fraseriana

tJre arcaand

reduction in water table
this suggests there has been a period of plolonged

levels.

factngnorth' south' east and west from
b2[O6,high resolution digital photos were taken
the ccw area' In 201L' a further set was
eaoh of the 5 piezometers installed through
of
as a CD)' These attest to the general decline
taken fiom the same positions (Appended
general health of upland species'
wetland species and increasing dominance and
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5.

FXNDINGS

5.1. Geomorphic Classification

Under the curent state legislation the three wetland management categories are:

ecological affributes and functions

Resource Enhancement Wetlands (REw]

-

Wetlands which may have been

partially modified but stili support substantial ecological ath'ibutes and functions

Multiple use wetland (MUw)

-

wetiands with few impofiant ecological

attributes and functions remaining

The subject area is within the Bassendean Soil Complex according to the Western
Australian Geological Survey (Gozzard, 1986a & Gozzatd, 1986b). Under the
Geomorphic Dataset (Hill et al, 1996) the area is classified as a dampiand. Under the

current classification system, this would suggest the soil experiences irrtermittent
waterlogging either due to the existence of "perched" watertable or the lifting of the
watertable to the soil surface.

Soil anaiysis data from the site is consistent withthat of the Bassendean complex. There
is liffle evidence of a confining fer:uginous hardpan that would otherwise be expected in

the event of a perched watertable (Davidson, 1995). There is no presence of wetland
morphological indicatorc or evidence of hydlitic conditions, suggesting that the CCW
classification was based purely on vegetation features rather than the soil becoming
waterlogged due to watertable dse.

The data coliected from monitoring bores on site, and its relatedness to surrounding deep

monitoring bores indicates this area is not a wetiand due to the fact that that the
watertable rose to a maximum

of 1519mm beiow the surface (which occured durtng a

greater than average rainfall year). Historical data f,om the closest monitoring bores show

that in the wettest years of the 30 yeal record, the highest groundwater levels recorded. are

only 300mm above the average maximum which signifies that even in a very heavy
rainfall year the groundwater wouid not rise to greater thanl2lgmmbelow the surface.
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Figure 15: CCW and surroundingproperties

has advised the eastern half of the
The current owner of the Landgren Road property
for market gardening although it has
property including the said wetland was once cleared
regrowth has largely been
not been used for this purpose for about 10 years. Native
of Pericalymma ellipticum' Astartea
limited to areas of lower elevation consisting mostly
been undertaken)' Sparse Banksiasp. and sedges (a formal flolal assessment has not
populations of non-native glasses
Eucalyptwoodland sun'ounds the wetland with de,nse
the pl.opeffy is chafacterised by
(esp. Ehrharta calycina) throughout. The westeu: half of
cleared to accommodate the building
Banksia-Eucalyptwoodland, part of which has been
envelope.
has not experienced inundation for at
Local residents suggest that the wetland as a whole
is a result of changes in local drainage to
least 10 years. There is some suggestion that this

undemtanding of this will be obtained
accommodate residential development. A better
Jandakot structure Plan'
the proposed drainage plan required by the Draft
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Results of the Bulletin 686 reveal a conservative score

of 11 was recorded for natural

attributes. Likewise for human-use, despite being relatively secluded, the wetland has few
redeeming features and scored only 7. The area has no value in terms of passive or active
recreation (Appendix 3).

Under the Bulletin 686 assessment the combination of these attributes alone would
classify the wetland as Multiple Use. This is furher strengthened by the fact that past land
use and levei of disturbance suggest there are no rare and endangered species on the site,

there is no significant effect on real estate vaiues and there are no heritage values

-

there

is an Aboriginal Heritage site registered for the south end of the Mortimer Road site, but
this has no effect on the wetland in question.

6

"

DEVEI,OPh/ffiNT POTENT'N,{X-

The Mofiimer Road site is cun'ently zoned

fol

Special Rurai Development under the

Kwinana Town Flanning Scheme No. 2 (1992). Under this zoning there is a requirement
to limit block sizes to 2-4hectares with a building envelope of 2000m2.

Under the Jandakot Sf,ucture Flan the iand eamarked as future Urban, anticipating
housing development for the area sun'ounding the CCW. Based on present development
standards that may mean housing

at a rate of about 12 dwellings per hectare for

residential land.

Preservation of the CCW would likely require a default allowance of approximately 200m

to buffer it fiom any development. The basis for such a distance is detailed in the t dr-aft
publication fi'om WAPC Guidelines

for

tlrc Deternthtatiott of T|letland Buffir Distances

(2005). Hovrevet, most importaritly this guideline unequivocally states the importance

of

agreeing that wetlands exist as a fu'st step in determining buffer distances.

"Acknowledgment

of the existence of a

wetland

is the fi.rst step in

tl.te

detemtination of a wetland buffer. This step does not require arry specific definition of the

wetland area. The outconte is agreement tlwt
p

articular

lo

a wetland of

some

fornc exists at

cation. " (ibid, p.7)
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For example
a major impact on development plans'
The prese,lrce of CCWs would have
buffer
carrnot be placed within the wetlands or
housing envelopes or access ddveways
zooes.

over
preserved the bushland on Lot 123 tfiact for
It is noteworthy that the landowner has
the
developing it in a way which maximises
50 years with the intention of eve,lrtually
preservation of native vegetation'

7
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CONCX,USIONS

wetlands being areas where the soil it wet'
The current wetland definitions are clear on
has bee'n
managefirent categori-os is inadequate and
The classification system for wetland
In this
without any final version being made public'
subject to revision for over a decade
a dampland (i'e' the soil undergoes intemittent
site, the primary critedon for defining
is no evidence of hydritic soils being preseot'
waterlogging) is not satisfied. There

Althoughthear.eadoessupportanumberofkeyplantspeciescolnmontolow.lyingareas
and in decline with encroaohing and heal*ty
and/or wetlands, most are in poor condition
dryland vegetation'

DespitevegetationnotbeingadefiningfeatureunderHilletd'(1'gg6)ciassification'itis

ourexperiencetrratthisbecomesthedefiningcharacteristicthatdeterminesthe
wetland, in the absenoe of clear
preservation (or otherwise) of land considered

to
and presented such data here' According
hydrological and soil data. we have oollected
Tiner, the data clearly and unequivocally means
the defuritions provided by Hill and by
Bulletin 686 is not an appropriate
t,,e arcais not a wetland. Because it is not a wetland,
value; however a Bulletin 686 was
mechanism for classiffig the areas conservation
scored very low making at best a classification
conducted for Lot 38 Landgen Road and
of MultiPle Use.

(2006) outlines tlree distinct wetland
The original response received from the DoE
identiffing categor{es;

I
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"Hill et at (1996)

recognises that wetlands are identified by the presenc:e of three

wetland indicators: tlte presence

of

water/waterlogging, vegetation typical

of

wet

conditions and sediment or lrydritic soils"

The Morlimer road wetland has no presence of water/waterlogging, some flora typical

wet conditions (although

it also contains obligate

of

upland species), and no sediment or

hydritic soils. So by this definition the CCW UFI 6679 does not satisfy the requirements
of a wetland.
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