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BICKLEY VICTORIA REDEVELOPMENT 
1200 DIA GRAVITY OUTLET MAIN - STAGE l 

ENVIRONMENTAL MANAGEMENT PLAN 

The first paragraph of section 4.2 is modified by adding at 
the end the following new sentence; "Where blasting is used 
the public will be notified under the normal procedures 
established during the construction of the New Victoria 
Darn. 

11 

The second paragraph of section 4.2 is modified by altering 
the last sentence to read "Topsoil will' then be respread, 
the area will be sown with native seed mix (s�e section 6), 
and the route will be left in a clean and tidy condition 
after construction." 

The third paragraph of section 4.2 is modified by adding at 
the end the following ·new sentence; "This will bve done so 
as to not affect the flow of water in the water courses." 

Section 4.3 is modified by adding "(see section. 6) 11 to the 
last sentence. 



BICKLEY VICTORIA REDEVELOPMENT 

1200 DIA GRAVITY OUTLET MAIN 

CONSTRUCTION FROM VICTORIA PUMP STATION TO BICKLEY DAM 

ENVIRONMENTAL MANAGEMENT PLAN 

1. INTRODUCTION

The Bickley Victoria Redevelopment Scheme was formally 
approved by the Minister for Environment on July 24 1990. 
Work on the project is well advanced with the first stage, 
the construction of the New Victoria Dam largely completed 
last year. The next stage of the project involves the first 
stage of the upgrading of the gravity outlet main from the 
New Victoria Dam to the Canning Trunk Main (see figure 1). 
The upgrading is required to improve the flows into the 
trunk main in order that supply pressures can be maintained 
as the demand for water expands in the northern suburbs. 

The conditions of approval for the project require the Water 
Authority to, among other matters; 

the Water Authority will develop 
environmental management guidelines for the 
various parts of the works and incorporate 
these in the various contracts and 
construction specifications 

prepare clearing and rehabilitation 
prescriptions for the various items of the 
work 

ensure that cultural heritage values are 
taken into account in the work 

the occurrence of rare and endangered flora 
are investigated within the project area 

This Environmental Management Plan is designed to address 
these issues for construction of stage 1 of the gravity 
outlet main from Victoria pump station to Bickley Dam. 

2. CONSTRUCTION PROGRAMME AND CONTROL OF WORKS

Construction of the above outlet main is planned to commence 
in January 1992 with the clearing of vegetation along the 
route, commencing at the western end of the pipeline. The 
pipeline construction works should take about 20 weeks to 
complete, wi�h rehabilitation, weed control and drainage 
maintenance measures being carried out at appropriate times 
in the following months. 
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portion of the trench will be backfilled from this 
material as the backfilling proceeds. Stockpiles of 
topsoil and vegetation will_be made at selected 
locations where vegetation has already been cleared or 
is largely disturbed. 

4.7 Waste Disposal 

Much of the material from the excavation will be used 
for refilling the upper portions of the trench and 
where the material is suitable the backfill will be 
mounded. However some of the materials, such as 
rockspoil are not suitable as backfill and will be used 
as a surface treatment for erosion and drainage 
control, such as through the creek and drainage 
crossings. Surplus rock from excavation will be 
disposed of in suitable stockpiles, with at least one 
located in the cleared area under the power lines near 
the Victoria pump station. 

5. ENVIRONMENTAL REVIEW

Attachment 1 is a copy of the report from Mr J. Havel 
detailing the results of his vegetation survey of the 
pipeline route. The first three pages summarise the overall 
findings of the survey and give recommendations for 
rehabilitation. These will be discussed in more detail in 
later paragraphs. 

One potential problem area that has been identified is an 
unidentified plant, po�_ibly of parwinia species, has been 
fopnd at sections 60 -61 and 62-63 (sheets 4 and 5). The 
status of this discovery is being investigated with CALM who 
may have to give a permit to move these plants if they 
cannot be avoided. The steps being taken and which will 
require to be taken are to; 

i confirm the identification 'of the plant and its 
conservation status, 

ii delineate where it occurs on site, 
iii decide whether the construction will disturb the 

species or whether the route can be modified to 
avoid the location 

iv if construction will affect the population, then 
apply for a permit to disturb the plants 

Items i and ii are in hand and we hope to have them sorted 
out during early January. The last two steps will then have 
to fol-low in due course. No activities will be undertaken 
in these areas until this matter has been resolved. 

A Category 2 species, �stroloma �oliosum also occurs along 
the pipeline at a number of sections. CALM were advised of -



this occurrence in June 1990 and we were advised that a 
permit to disturb the plant population was not necessary 
(July 19 1990). 

6. REHABILITATION

Rehabilitation specifications involve the use of topsoil 
from the excavation for respreading over disturbed areas at 
the conclusion of the construction works. Topsoil will be 
excavated to a depth of 200mm in advance of the general 
excavation and either temporarily stockpiled as indicated 
earlier or in some cases, respread on already infilled 
sections of completed trench. The stockpiles will be 
constructed in a loose condition to a maximum height of 2.5 
metres and protected from damage due to erosion and runoff. 
The intention is to try and limit the period of retention of 
material in the stockpiles to three months. 

In areas in which a shrub understory has to be cleared, this 
will be taken out at the same time as the topsoil and either 
stockpiled with the topsoil or respread on the completed 
trencn. The aim is for the seed store in pods on the 
vegetation to be retained within the topsoil/vegetation mix. 
If the vegetation is separated from the topsoil, the seeds 
will shed naturally and be distributed within the 
environment. 

The Consultant has highlighted a number of sections in which 
the topsoil is deficient in native species or is 
contaminated with exotic weed species. These sections, 
Category three and four or red and yellow types, will be 
ovprsown with additional native seed mixes and the weed 
growth will be controlled by the use of a herbicide 
(Fusilade) which is specifically targeted towards the exotic 
weed species. 

The spreading of topsoil and native seed mix will commence 
during April and will be largely complete by mid May. 
Further details on the exact seed mix will be discussed with 
CALM, but is likely to use a number of the species which 
have been already successfully used on the rehabilitation 
work around New Victoria Dam. One alternative raised by the 
Consultant was to gather native seeds from the area of the 
works for use in the rehabilitation. Two companies which 
may be able to do this would be Nindethana Seeds and 
Vaughans, although there are a number of other methods of 
gathering these seed materials. 

The application of the herbicide will require the 
germination of the weeds to have taken place before it is 
applied. This implies that application should be made 
during late winter or spring. While the application of this 
specific herbicide near germinating native vegetation is 



regarded as acceptable, its overall suitability for use near 
water courses and,in the forest still has to be determined. 
This will be followed up with CALM and other authorities 
with expertise in this field and if it.was determined that 
the application of the herbicide was not acceptable for use 
in this area then.,-the application would be deleted from the 
treatment specification and other methods substituted. 

7. FIRE CONTROL 

Due to the time of year and bush fire hazard, the necessary 
fire precautions will be taken and daily consultation will 
be made with the Shire of Kalamunda and the local bush fire 
control officer. 

8. DIEBACK CONTROL 

CALM dieback rest~ictions will be followed by maintaining 
consultation with CALM office at Mundaring. The works are 
being constructed during the summer months which are 
essential·ly dry and all fill· materials imported to the site 
will be dieback free materials. 

9. HERITAGE ISSUES 

The area has a number of items of significant cultural 
heritage value, covering both the early development of the 
area and the water supply system for Perth. Background 
material is available on the significant sites of general 
interest, specifically the attached brochure from the WA 
Hefitage Council on the Mason and Bird Heritage Trail. The 
disturbance of any of these areas is to be avoided wherever 
possible. 

The area is also significant as the site of Perth's first 
water supply scheme. The main items .of interest from the 
water supply aspect are the old pipe 'support blocks near 
Bickley reservoir, the site of the two break pressure tanks 
and part of the old cobbled portion of Hardinge Road. These 
are marked on the plans. Disturbance of these locations 
will be avoided where ever possible. If it is necessary to 
disturb a site, whether of a general type or a specific 
water supply interest, or if previously unknown sites are 
unearthed, 
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Mason 
&Bird 
Heritage 
Trail 
Retracing One of Western 
Australia's Oldest Timber Routes.
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How To Get There
The Mason & Bird Heritage Trail commences

opposite the gates of the Bickley Outdoor 
Recreation Centre, situated on the banks of Bickley
Brook Reservoir (built in 1921) about 20km south
east of Perth on Hardinge Road (via Albany Highway
and Maddington Road). Trail users are advised to 
park their cars at the picnic area west of the 
recre:i.tion centre. 
The centre was officially opened as the Bickley Youth
Camp in 1945 to promote healthy recreation for the 
youth of Australia. 

The 4km (one-way) walk trail traces part of the
route of the Mason & Bird Timber Company's 
tramway which linked its mill in Kalamunda with the
jetty on the Canning River. Stopping points are 
marked by numbered posts which correspond to 
those in this brochure. At a leisurely pace, the trail
will take about an hour to complete.
Please note: 

• Persons using this Heritage Trail do so ac their own 

risk.

• Since the trail does not return to its starting point, 

it is advisable to arrange transport at the other end

if users do not wish to retrace their tracks.

Left: Francis Bird (courtesy Battye Library 5809B/2). 

Right: Benjamin Mason, c. 1852 (courtesy 
Kalamunda and Districts Hisrorical Society). 
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In frie early 1860s Benjamin Mason, a merchant of 
Perth, established a timber station on the Canning 
River at Mason's Landing (a: the termim1tion of 
Bickley Road, where River Road and Woodloes Street 
are today). TiIL.ber from the s:1rrounding area was 
pit-sav,11 and Li.en transported on flat-bottomed 
barges via the Canning and Swan rivers to Frem:?.ntle 
or Perth. Realizing the limited potential that the area 
held compared to the thick stands ofjsrrah available 
in the Da::-ling Range, Mason applied for a licence to 
cut timber near Bickiey Brook, in what is today the 
suburb qfCarmcl. Upon obtainir:.g his permit in 1864 
N,ason built his second timber mili, t~1.e Hiils Station 
(
1. ,, •~1.•1•) 2,so Known as 1•n.ason-s 1vH11 . 

In 1870 Benjamin Mason took Francis Bird, a we1.l
tc-do young arcbitcc! newly arrived from England, as 
a partner. Bird pi.:t some £25,000 into the business 
and is considered to nave been the desig:;.er of the 
timber tramway v.rhich stretched from Mason's 
Landing to the Hills Station.. TI1c tramway closely 
followed the route rr..<!pped by Surveyor J a!I'-es Co·wle 
in the 1860s, for a proposed ::-ailway to York. 

The 141--.. In track was built by convict labour and 
took seven months to comulete, at an estimated cost 
of £300 per mile. The tra,.,;way was opened' by 
Governor Weld on February 8ii1, 1872, and was the 
second railway to be opened in the State. 

1. Mason & Bird Tim,ber Trarr.n,vay 
The sharp bends noticeable along this :;ection of 

the trail were part of the original tram,vay route 
designed to slow the carriages and prevent them from 
racing rccklessiy out of control. Tne gener2l ;:,.,ethcd 
for slo?ling ,:ar;:i2ges on tb.e trcrmv,ay ,vc:s to p!J.Ii r.. 
long lever attacfled to ~ blackboy heart, a tough anC. 
spong-j material com:·:noniy used at t!1at time as 
brakes on hor.se-dra:~;vr: vehicles. 

111c three feet (0.9m) r;augc tram,n.y wo.s made of 
j2rrah r::i..ils cat five i;,chcs (13cm) squ:::rc. These were 
deep set into g.,-ocves in t\c sleepers a:i.d held. i~ place 
by v;ecigcs. The Erst 9:c.m from the Canning. :::'0·.rcr 
v;as over re!.~.ti?eiy ft~.t grou.:1d, D~t then 2.sccnded. 

into t.'lc Darling Scarp. Three bridy.cs were bdlt -
each over 30 metres in length. Only one of these 
remains (sec Site 4). · 

The tramway was a relatively inefficient and 
dangerous means of transport, and many horses that 
pulled t:he trucks were killed on the d2ngerous curves 
and slopes. Vducd 21 about £70 each, these horses 
represented the equivalent of a fo;l ye::,r's wages for 
one labourer a::1.d the::cfore ti½.eir deaths ,-;ere nn 
immense cost for tl1e corr:.pany. 

2. R~maii."1.S of the old Boy Scout 
, .. C Assoc1at10n · amp 

TI1ese few buildings and timber sheds are all that 
rc::nain of a former Boy Scouts' Camp. 
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The foun.datior..s that remain here 2::c thought to 
have supported a brick building t.½.at was used by the 
Boys' Brigade which was active here i:r. the 1960s. 

T:ZEX" 

1. Mason & Bird Timber Tramway 
2. Remains of the old Boy Scout 

Associ;]tion Camp 
3. Remains of tlie Boy's Brigade Camp 
4. Munday Broo'.< Bridge 
5. Victo7ia Reservoir 

,,_ ~, I\' 1 D i .,... •a 1,.;.. u.:;_una2.y jj,rOO.r':: .tsn ge 
This bridge was built in 1871 as part of the original 

Mason and Bird timber tramway. The jarrah decking 
has been replaced but the piles below are thought to 
be the original wandoo which supported the jarrah 
rails :md sleepers over Munday Brook. Remains of 
the convict-built embankment and roadvn.y leading 
to the bridge are still visible. 

5. Victoria Reservoir 
The track to the right is the old access road (now 

closed) to Perth's first major water supply, the 
Victoria Reservoir, which was built between 1889 and 
1891. 

6. Devil's Pinch 
This steep hill was commonly known as the Devil's 

Pinch by teamsters w:10 used to drive the timber
laden ca,riages down to Mason's Landing. At this 

6. Devil's Pinch 

7. Old Gardens 
8. Kaoli..ri Pits 
9, Site of Old M.i!l Town 

10. Site of Mason's Mill 
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Francis Bird's grz.ndson David Bird descrioed one 
of the accidents at this site z.s follows: 

... the tc2.m w:.s not unhitched quickly enough on 
a downhill run and aidwui:.-ji they gD.llop.:d Lfu:r.: 
was no way that UJ;,."}' could stay i11 front of the 
juggernaut and rbey were over-run and were 
tlirown to the bottom of t1:ie rocky creek bed near 
the bridge ... 

A memorial to this z.ccident is located fr-' a tree 
near the brid.ge. 

To the right of this point, down to Afonday Brook, 
were the wheatfields of Jabez \Vnite who pioneered 
the Orange Grove district in 1862. He operated an 
innovative water-po'.vered flour mill on his property 
below the Bickley Dam in the 1870s and 1830s which 
was rendered unwork;;ble when the Victoria Dam 
opened in 1891 and cut off the supply of water from 
Mund:cly Brook. 

7. Old Gardens 
On the left, on the banks of Bickley Brook, m·e the 

remains of the old gardens where frnit and vegetables 
were grown to supply mill wcrlzers at the Hill 
Statio11. Some of the old fruit trees can still be seen. 

8. Kaolin Pits 
Clay was tnken fro:.':1 these pits during the 1960s 

for the Orange Grove B:-ickworks. Pockets of this 
white clay <ippear througr.out this area. 

9 ,:t, .. ,...._f'.n1a~1• 11111,;11 Tow·,·n • U.t..,'-' v..:.. 'C't,.,,/.J,. '.V..:..J:..t....:. .;. .._ 

It is prot..,ble tliat the rose :nurs..:ry on the kfr is 
the site of the houses, sci1ool, hall ,md other 
amenities erected by mill workers. Many interesting 
items have bee:1 ui"l.covered fror,1 this site. 

Some of t.¾e mill wo~·kers remained in the town 
after the closure of the 1;.1ill and the :first to build 
privately 01.vned hor.1es in the Kalamunda m·ea were 
John and En:.ma Wallis and Richard and Mary 
Weston, iu 1883. A few hundred metres from here, 
along the track leiding tu t11e Victcria Reservoi;·, is 
the sn1all grave of the Weston's first child, Francis. 
Bou"-i L}ii:; gi.·avc ar:d t.1.e Wallis 1:owe are featured or~ 
the Ca.l~ E/l.u.z.u . .:.d:a Jl-Kc~itagc ..,.'.i.l·~.'..11, a 42km drivi!'!g 
circuit highligi-6ting the dcveloprne!1t of L.\c 

KaJ.a,7.1,md:1 dist..-lct. The Ma:;0::.1 & Bi:cd rr2.mway is 
also fe3tun::0. ou. the }~~i-Z~c,~dn }Z~::.~it.z_g~ T:..."::.~, a 
271-c.rn v,ol!c tr31 thi·ough Stare ~~orcsL E.·\Jr11 
Munda.ring. 

10. Site cf 1Vfa.son's 1✓.i.ill 
Directly ahead, at the end of the trcil, is the site 

that is 2,elieved to h:1ve been the loc:1tion of lvia:::on's 
second 1T,ill. It is now a privately owned orch::.:::d. 

At one time the mill was a ·foriving concern, 
er;ip1oying a total rr . .Je work.force of 138 (1 % of the 
male population of the state at the time), 40 horses 
and 80 bullocks. In 137 6 it was reports.:d th.:t 'the 
timber yard at the Hill Station abounds with huge 
logs, and :rn average of 6 bullock teams are daily 
empioyed in hauling at the mill'. At the pez.k years of 
producti,m the mill produced 20,000 feet of tin,bcr 
per day. 

Due to the nm:iber of accidents on the trz.mway, 
and othef transportation problems wl·1ich made the 
deliveries unreliable, tl1e business of Mason, Bird and 
Co. was forci:d into b:mkruptcy in 1832. When the 
new rcilway opened frorn Perth to M.iciland in 1381, 
timber was diverted there by dray and use of.:hc 
tramway was dis;:ontiat:ed. 

Although the Mason and Bird ent..:rprise faikd it 
had helped to stii:1ul~te gto\vth in the timt,.::r indust:-y 
snd for a tir.c~e p;.""ovidcd a valucble so·..:.rcc of inco-:.:.1e 
for ,vorkcrs and :lssistcd ir! boosting the value of 
\\lesier.n 4.\ustrali:i's exports. 
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ffarper-Ndson,John (ed.) 
A l.i:w.; on Kclamund:.. (Tne Nine Club, 1978) 

Hickson, David and Slee, John 
'fhe .ivfas.o:n and Bird Timber Company: 
1362-12&2 (Canning Districts Historical Society, 
1978) . 

. ~, J " :::;iee, 01;.n 
Cal.l Ji/4.um,da: A Home in the Forest 
(Shire of Kalamunda, 1979) 

McNamara, F.J. 
1:.ah21:::/untla of the D1·~amtime 
(Paterson Brokensha, 1961) 
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A Bic.::ntennial Project for 
Community Participation 

1~:e Iv!:.s.svn &. Bi1·<l ffe1 .. itage T:;.•ail is part of the 
Heritage Trails Networ:i~, a project for community 
par..icip:,:tion devised by the Western Australiar, 
Hcritase Com.:nittee. To co::-11me::-nornte th.e 1932. 
Bice;-iu::n~ry, the p:-ojcct esrnblisi1ed a statewide 
r:.~t\vor1: cf ~1-rc:ritage 'Ti--ails' - ro\.:;:~~s designed to 
\!nh~Ecc a\VE!re1J.~$S anCt cnjoy.r.£1ent cfWestem 
husu-ali~.'s n;,,tural and culturd n.eritage. 

Tl,t; F~critazc Tr~ls Network w~s jointly funded 
by tl-:.e Comrnonwe~.h . .:.""l snd \'..:'es1em Ausu·alian 
r;ovcrmnents under the Commc1:.we:1lili/Stz.te 
B!ctntcf'.u.lial Con1r.nc1:1orative Progra~.n. 

1:::~1~·i:he~ i:.::.foi..-.:::.2.-~lc:?: 
\'.'i J. -,: •.• :M,,~ C --,·,·i>---,e.-. (O'.'.'') ~•y) ,,~7)-

,,.., • .1. .... IlC.:...:."'""'6'-' O ... ..:. .. .t..1. ...... 1..:. .... c :,, J-u ""'.·:> 



2 3 

! 
-i 

I 

EXISTING PIPELINE 

...._,__~ 

0~1\IIJ DES 

1------1 CHO 
Df.S Ru" 

ORN M.BOZ 

CHO P, i.,j 

ROAD 

• 
l 
I 

NOOTH POINT 

BICKLEY BROOK 
DAM 

-Kalamunda Shire Office 

IIASOHMIU. ROAD '-..... 

• 10 

MASONMILL ROAD AND WATER AUTHORITY 
ACCESS ROAD TO BE UPGRADED 

11 

ATER GAUGING 
ATION No. 616232 /'..,,,..-:;=:=:=(,~~( 
~AO\JM / ,~--~ 

'J-;x~ RAINFALL .,...--/♦ 
PIPELINE STATION No. 009180 

· EXISTING CARMEL 

EXISTING PIPELINE 

TO BE USED AS PUMP 
BACK PIPELINE FROM 
81 KLEY 

RE~D!D /Ll 

EXISTING WALL TO BE 
PARTIALLY DEMOLISHED 

VICTORIA DAM 
RISING MAIN 

NOE 

. ,'-:~~ 
. ', . 

r;J '---... 

( 

\ 
\ 

FIGURE 1 

1 0·S 0 
I, l I' It, I, I 

1 
.I 

SCALE OF KILOMETRES 
•11: 250000) 
• BEFORE REDUCTION 

VICTORIA - BICKLEY REDEVELOPMENT 

1-..,,..-"SU~P~ER~Vl~~IN~G~!~NG~JH~EE~R--ll-~~~•N~C~IM~l~!'"=NErE~~~D~AH~S-~ Of • 
AS CONSlRUCHO APPR0"1ID 

NEW VICTORIA DAM - GENERAL ARRANGEMENTS 
LOCALITY PLAN 

ISSUE 

12 

2 
I 

Cf!JCINAL 
SHEET 
sm 

A1 

8 

C 

. D 

E 

G 

fdl-/U'Jf i+-:1-ic tWater Authority 

M..s.,.. nes ern us ra la E09.210 WOMZO o,rn,M - CijfCK£D ~ ur t A t 1· fltE PRo.£cr PLAA BO 55 10 1 
!NlilkffR N G!R \I.R. Pt1N~.;;:1s:..G --L-----------.!--......!----.l..---;;__-:;__;__-_;;.__-_;___..L..--L-llf..::J.:..,01.,;J:t,./!.:.lo:....i 



0-
\-l 

., 

~ .,._. ··• •- -•·-
::: =:,:-\:;· :;-:.:' 

_:_;:_ =-·t·~1•··' ·: . . \ ·- . .. ..:-: 

/: .. ~.; ... · 
·r'- -~' •. :-: ! • h 

. ' . . ' =--- -· -· r-. ' ' - - - . . - . 
-·· ··· •• ·· -·-c•c• 

..... -·-·' ·- ,_ 



-'• 

-~ -- .:. 

··- - ~--~~ :3 
oo-'-M••: .. -

.::-... :::.:... :-.: 
-- --~.\ : :-: .- '. - .. : 

. - .[,--
:·;. t--::r ~ -I , 

;-~~~ ~-- - -~:~ 1 





'"!ii..~,;•.· 
.::P/VLL5 -Xf1 ·~. 





· BICKLEY TO VICTORIA
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ATTACHMENT 1 

BICKLEY TO VICTORIA PROPOSED 12OOMM PIPELINE ROUTE REPORT ON 
THE VEGETATION SURVEY AND RECOMMENDATIONS FOR THE 
ENVIRONMENTAL MANAGEMENT OF THE PROJECT. 

ENVIRONMENTAL FACTORS. 

Landforms and Soils. 

The proposed pipeline is entirely located in the strongly 
dissected Helena and Darling Scarp landforms. This means 
that the lateritic mantle has been totally stripped and and 
that the slopes are, on the whole, much steeper than on the 
surrounding plateau. This has been compensated to a degree 
by the location of the pipeline, which makes maximum use of 
milder slopes of the valley floors, raised alluvial and 
colluvial terraces and broad spurs. Nevertheless, the 
pipeline ascends quite steeply from Bickley Reservoir toward 
the junction of Bickley and Munday B�ooks, crossing several 
minor gullies and spurs. 

The other significant consequence of the dissection.is the 
shallowness of the soils, which will affect the ease of 
construction and rehabilitation. A considerable number of 
the segments of the pipeline have extensive rock outcrops. 
Few segments have a rock-free depth of soil sufficient to 
bury the pipeline, and much rock spoil will be generated in 
developing the trench for this purpose. 

In view of the absence of lateritic mantle, the soils are on 
the whole more fertile than the soils of the surrounding 
plpteau, being freshly derived from the country rock 
[granite and dolerite], rather than from reworked materials 
such as gravels and sands. They tend to be loamy in nature, 
though they are rarely free from rock fragments. Their 
greater fertility is highly relevant'"to rehabilitation, as 
it favours the invasion of exotic we�ds, which are less 
successful in invading the infertile lateritic gravels of 
the uplands. The light-brown sandy loams derived from 
granite are less cohesive and hence more subject to erosion 
than the red-brown loams derived from the dolerite, which in 
turn are more erodible than the lateritic gravels of the 
uplands. 

Vegetation - tree overstorey. 

The nature of the soils is reflected in the structure and 
composition of the overstorey. Structurally the vegetation 
along the pipeline route is inferior �o that of the adjacent 
uplands. Only in the more favorable situations on the slopes 
and floors of the valleys does it reach the density and 
height of a woodland. Elsewhere it is reduced by the 
shallowness of the soils to either a very open woodland, 



shrubland, herbfield or even moss and lichens on otherwise 
bare rock. 

The composition of the overstorey also,-reflects the greater 
shallowness and greater fertility of the soil. Jarrah 
[Eucalyptus marginata], which is dominant in the open 
forests of the adjacent uplands, is absent, being replaced 
by Marri [E. calophylla] and wandoo [E.· wandoo] in mixtures 
of varying proportions, and in some locations with higher 
groundwater table, by WA flooded gum [E. rudis]. 

Vegetation - shrubs and herbs. 

The shrubs occur either as an understorey to the trees, in 
which case the stratum tends to be more open, or where the 
depth of the soil is sufficient to support shrubs but not 
trees, as a dense shrubland one to two meters high. 
Similarly the herbs occur either as understorey to trees or 
shrubs, or as continuous or broken herbfields on shallow 
soils. 

Site vegetation types. 

The vegetation falls mostly into Havel's site-vegetation 
types G and R, with a narrow band of type C on creek banks. 
The more common species are Grevillea bipinnatifida, G. 
endlicheriana, G. biloba, Calothamnus quadrifidus, Tricoryne 
elatior, Acacia pulchella, Stypandra glauca, Goodenia 
fasciculata, Hibbertia hypericoides, Hypocalymma 
angustifolia, Hakea erinacea, H. Iissocarpha and H. 
trifurcata. 

Twp species occurring along the pipeline that are 
sufficiently rare to warrant listing as being in need of 
protection or monitoring are Astroloma foliosum and an as 
yet unidentified Darwinia species. The former occurs mainly 
near the confluence of the Bickley and Munday Brooks, the 
latter in the valley of the Munday Br;ook below the stream 
crossing. 

Degree of preservation of indigenous vegetation and invasion 
by exotics. 

As the landscape has been under various forms of European 
impact in excess of one hundred years, there is considerable 
degree of disturbance. This is reflected both in the 
reduction of indigenous vegetation and in the invasion by 
exotic weeds. The more serious weeds occurring along the 
pipeline are Paterson's Curse [Echium plantagineum], 
Watsonia sp. and African Love Grass [Eragrostis curvula], 
but the numerous species of annual grasses such as Wild Oats 
[Avena] and Blowfly Grass [Briza] are also effective in 
competing with and displacing native species and in 
increasing fire risk. 

.... 



RECOMMENDATIONS ON THE CONSTRUCTION AND REHABILITATION OF 
THE PIPELINE. 

General considerations. 

Inasmuch as the materials generated by the construction of 
the pipeline are, or can be used in subsequent 
rehabilitation, it is important to consider the two stages 
together. 

The usefulness of the soil dug up in the construction of the 
trench for the laying of the pipeline is largely determined 
by how well its qualities, such as texture, fertility, humus 
content and seed content of indigenous species and exotic 
weeds, are known. It is also important in what sequence it 
is dug up, how it is stored and how it is returned. 

The efficiency of the whole process depends on the 
minimization of costs. It is, for.instance, more efficient 
to replace the topsoil dug up immediately on an adjacent, 
already completed segment of the pipeline, than to store it 
for a long time and then return it, after double handling 
and with depleted seed store, following the laying of the 
entire pipeline. The seed store depletion is only 
significant in the moving of topsoil, as subsoil lacks a 
seed store in the first place and should ideally be covered 
by the topsoil. 

This is even more significant in dealing with biologically 
inert substances, such as rock thrown up in blasting of the 
trench through a rocky segment. One possible use for this 
material is in strengthening rehabilitation in difficult 
ar~as, e.g. utilising the rocks from stony ridges in the 
crossing of the near-by gullies. This should make it 
possible to reduce the steepness of the pipeline gradient 
and reduce the risk of erosion and siltation. 

The presence of the seed store is only beneficial if it 
contains the right propagules. Topsoil with abundance of 
exotic seeds can be looked upon as having a negative value, 
as the weeds brought in with it will hinder the development 
of any indigenous species sown or planted in it. This is why 
weed control is such an important component of revegetation 
of pastures by trees. Number of segments of this pipeline 
are former pastureland, partly naturally revegetated since 
the resumption of the property during the construction of 
the Bickley Reservoir. As in this case the most common weeds 
are exotic grasses, control with a selective herbicide such 
as Fusilade is the most promising method. 

Specific recommendations. 

In the attached appendix [Appendix 1] the individual 
segments are described so as to facilitate decision making 



for rehabilitation. This is summarized on the attached set 
of maps [appendix 2], in which each segment is colour coded 
so as to indicate the ease of rehabilitation. The four 
categories are as follows: 

Category 1 - blue code. 
Dense development of indigenous species, few exotics. 
Revegetation can be achieved by return of topsoil. The 
segment can be used as source of seeds. The segments falling 
into this category are 36 to midway between 41 and 42, 
eastern 2/3 of 43 to 44, 44 to 45, central part of 55 to 56, 
58 to 64. 

Category 2 - green code. 
Moderate development of indigenous species and exotics. 
Marginally suitable for revegetation by return of topsoil or 
as source of seeds. The segments falling into this category 
are eastern half of 41 to 42, western 1/3/ of 43 to 44, 45 
to 47, western 1/4 of 47 to 48, eastern 1/3 of 54 to 55, 
eastern and western ends of 55 to 56, 56 to 58, 64 to 70.

Category 3 - yellow code. 
Poor development of·· indigenous· species, considerabl� 
development of exotics. Revegetation by return of topsoil 
alone unlikely to be successful, an outside source of seeds 
is needed. The segments falling into this category are 33 to 
35, 42 to 43, 47 to 52.

Category 4 - red code. 
Poor development of indigenous species, strong development 
of exotics. Sowing of indigenous seeds and control of exotic 
weeds essential for success. The segments falling into this 
category are 30 to 33, 35 to 36, 52 to 54, western 2/3 of 54 
to 55, 70 to 72. 

The map also indicates which stony ridges can be used as 
sources of stone for facing fill in gullies [sinks]: 

Sources of stone - 33 to 34, 41 to 42, 48 ton 49, 53 to 54, 
55 to 56, 70 to 71.

Sinks for stone - 34 to 35, 42 to 44, 45 to 47, 49 to 52, 64 
to 65. 

CONCLUSION. 

In view of the great diversity of topography, soils and 
vegetation, as well as differences in past land use, there 
are great differences in the ease with which the individual 
segments can be rehabilitated. A sequential approach to 
construction and rehabilitation that recognises these 
differences, fits the rehabilitation treatment accordingly 
and minimizes the effort, is recommended. 



APPENDIX 1 

DETA ILED ENUMERATION OF INDIVIDUAL PIPELINE SEGMENTS. 

SEGMENT 
Up to 31 
Topography 
Mainly steep road embankment of the road to Bickley Reservoir 
Soils 
Yellow-brown clayey subsoil with boulders in the embankment, chocolate brown 
loam on the natural slope below the embankment. 
Overstorey 
Absent on the embankment, scattered marri [Eucalyptus calophylla] and wandoo 
[E. wandooJ, of varying ages and size, from young coppice to 0.3.m diameter and 
15 m height, on the slope below. 
Understorey 
Strongly disturbed, mainly cqmposed of exotic weeds [grasses and Plantago 
lanceolata ] ,  but with a few residual native sedges and Stypandra glauca on the 
natural surface below the embankment. 
Recommendations ··- ·· ·· 
Restore embankment to milder slope, with topsoil on the surface, sow local 
indigeneous shrubby species such as Thomasia macrocarpa, Hakea erinacea, 
Grevillea glabrata and Daviesia horrida. 

SEGMENT 
31 to 33 
Topography 
Bitumen surface of the road to Bickley Reservoir 
Soils 
Yellow-brbwn clayey subsoil with boulders in the embankment, chocolate brown 
loam on the natural slope below the embankment. 
Overstorey 
Absent on the road, scatteredmarri [Eucalyptus calophylla] and WA flooded gum 
[E. rudis] and paperbark [Melaleuca rhaphiophy/Ja] of varying ages and size 
between the road and the Bickley Reservoir. 
Understorey 
None on the road surface, but downslope from it a well developed shrub stratum 
mainly composed of local indigeneous shrubby species such as Thomasia 
macrocarpa, Thysanotus dichotomus, Grevil/ea glabrata and Daviesia horrida, but 
also exotic weeds [grasses and Plantago lanceolata]. 
Recommendations 
Minimise damage due to pipe placement and road relocation to the vegetation 
between the road and the reservoir. Restore embankment to milder slope, with 
topsoil on the surface, sow local indigeneous shrubby species such as Thomasia 
macrocarpa, Hakea erinacea, Grevillea glabrata and Daviesia horrida. 

SEGMENT 
33 to 34 
Topography 
Steep stony slope 
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Soils 
Grey-brown sandy loam with granitic boulders and outcrops . 
Overstorey 
Open woodland composed mainly of stunted WA flooded gum [E. rtidis]. 
Understorey 
Open shrubland of Jacksonia stenbergiana, Acacia saligna, Phyllanthus calycinus, 
Chorizema dicksonii, Ca/othamnus sanguineus, Stypandra glauc,;1 and Grevillea 
bipinatifida. -
Recommendations 
Pipe placement at prescribed depth will prove difficult and generate much rock. 
Suggest use of the rock in terracing the cutting and sowing of local indigeneous 
shrubby species such as Grevillea bipinnatifida, Chorizema dicksonii, 
Calothamnus sanguineus and Daviesia horrida. Jacksonia stenbergiana and 
Acacia saligna are ecologically atypical here and are suspected to be colonizers of 
the existing road disturbance. 

SEGMENT 
34 to 35. 
Topography . 
Partly a minor gully, partly slope with rock outcrops. The gully enters the Bickley 
Reservoir only 30 m to the north. 
Soils 
Grey-brown to red-brown loam with granitic boulders and outcrops . 
Overstorey 
In the gully an open woodland WA flooded gum [E. rudis], on the slope scattered 
marri and wandoo. 
Understorey 
A ground cover of exotic grasses with a scattered shrub storey of Acacia saligna in 
the gully, on the slope exotic grasses with scattered shrubs of Hypocalymma 
angustifolium, Hibbertia hypericoides, Grevillea bipinatifida, Calothamnus 
sanguineus, Xanthorrhoea preissii and Thomasia fofiosa. 
Recommendations 
Pipe placement and culvert construction in the gully have potential to generate silt 
for deposition in the reservoir. Suggest use of the rock in facing of the fill and the 
sowing of local indigeneous shrubby species such as Grevillea bipinnatifida, 
Chorizema dicksonii, Calothamnus sanguineus and Hypocalymma angustifolium 
over all disturbed surfaces. 

SEGMENT 
35 to 36. 
Topography 
A mild slope with few diorite outcrops. 
Soils 
Red-brown loam with dioritic boulders. 
Overstorey 
A very variable open woodland of marri and WA flooded gum [E. rudis], with 
abundant marri regeneration. 
Understorey 
A ground cover of exotic grasses with some broadleaved weeds such as Plantago 
lanceolata and clovers. Scattered indigeneous shrubs such as Calothamnus 
sanguineus, Acacia pulchella and Hakea erinacea. 
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Recommendations 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
Given the strong development of exotic grasses, the sowing of local indigeneous 
shrubby species such as Grevillea bipinnatifida, · Chorizema dicksonii, 
Calothamnus sanguineus and Hypocalymma angustifolium may need to be 
followed up with the spraying of the selective weedicide Fusilade in spring. 

Station 36 is located in the carpark of the Bickley Recreation Camp, at the 
commencement of the Kattamorda Heritage Trail, highlighting the strong probability 
of conflict between the pipeline and recreation in the region. This needs to be taken 
into consideration in planning the execution of the project, especially as the 
pipeline and the access track either coincide or are adjacent to one another. 

SEGMENT 
36 to 37 
Topography 
A mild slope with few granitic boulders. 
Soils 
Light brown gravelly sandy loam. 
Overstorey 

. Low open woodland of marri. 
Understorey 
Strongly developed shrubby story of Calothamnus quadrifidus, Melaleuca radula, 
Goodenia fasciculata and Hypocalymma angustifolium. 
Recommendations 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
As many of local indigeneous shrubby species, especially the Myrtaceae and the 
Proteaceae, have persistant woody fruits, their seeds will be released on drying of 
the slash and should therefore be utilised in the rehabilitation of the area disturbed 
by the pipeline in segments which are topographically and edaphically similar, but 
have strohgly disturbed vegetation. 

SEGMENT 
37 to 38 
Topography 
A mild but stony slope 
Soils 
Light brown gravelly sandy loam, with a spring approx. 50 m from 37. 
Overstorey 
Largely treeless, but with occassional marri. 
Understorey 
Strongly developed shrubby story of Grevmea bipinnatifida, G. endlicheriana, G. 
biloba, Calothamnus quadrifidus, Tricoryne elatior, Acacia pulchella, Goodenia 
fasciculata, Hakea erinacea and Billardiera coerulo-punctata. 
Recommendations 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
As many of local indigeneous shrubby species, especially the Myrtaceae and the 
Proteaceae, have persistant woody fruits, their seeds will be released on drying of 
the slash and should therefore be utilised in the rehabilitation of the area disturbed 
by the pipeline in segments which are topographicaaly and edaphically similar but 
have strongly disturbed vegetation. 
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SEGMENT 
38 to 39 
Topography 
A descent into a minor gully 
Soils 
Light brown gravelly sandy loam. 
Overstorey 

Open woodland of marri. 
Understorey 
Strongly developed shrubby story of Grevil/ea bipinnatifida, G. biloba, 
Calothamnus quadrifidus, Acacia pulchella, Goodenia tasciculata, Hakea erinacea, 
Darwinia citriodora and Hakea trifurcata. 
Recommendations 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
As many of local indigeneous shrubby species, especially the Myrtaceae and the 
Proteaceae, have persistant woody fruits, their seeds will be released on drying of 
the slash and should therefore be utilised in the rehabilitation of the area disturbed 
by the pipeline in segments which are topographically and edaphically similar but 
have strongly disturbed vegetation. 

SEGMENT 
39 to 40 

Topography 
An ascent from a minor gully 
Soils 
Light brown gravelly sandy loam. 
Overstorey 
Open woodland of marri and wandoo 
Understorey 
Strongly •developed shrubby storey of Grevil/ea bipinnatifida, G. biloba, 
Calothamnus quadrifidus, Acacia pulchella, Goodenia fasciculata, Hakea erinacea, 
Darwinia citriodora and Hakea trifurcata but with a grassy patch SE of station 39. 
Recommendations 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
As many of local indigeneous shrubby species, especially the Myrtaceae and the 
Proteaceae, have persistant woody fruits, their seeds will be released on drying of 
the slash and should therefore be utilised in the rehabilitation of the area disturbed 
by the pipeline in segments which are topographically and edaphically similar but 
have strongly disturbed vegetation. 

SEGMENT 
40 to 41 
Topography 
A mild stony slope 
Soils 
Light brown gravelly sandy loam. 
Overstorey 
a low open woodland of marri and wandoo. 
Understorey 

.,., 
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Strongly developed shrubby story Darwinia citriodora, Calothamnus quadrifidus, 
Acacia dentifera, Goodenia fasciculata, Hakea erinacea and H. trifurcata. 

Recommendations 
The spoil from -the pipeline trench should be replaced with the topsoil uppermost. 
As many of local indigeneous shrubby species, especially the Myrtaceae and the 
Proteaceae, have persistant woody fruits, their seeds will be released on drying of 
the slash and should therefore be utilised in the rehabilitation of the area disturbed 
by the pipeline in segments which are topographically and edaphically similar but 
have strongly disturbed vegetation. 

SEGMENT 
41 to 42 
Topography 
A mild stony slope 
Soils 
Light brown gravelly sandy loam. 
Overstorey 
A low open woodland of marri and wandoo, strongly disturbed by the coming 
together of two tracks near 42. 
Understorey '· 
Change from a strongly developed shrubby story near 41 to a strongly disturbed 
one near 42. 
Recommendations 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The rehabilitation of the area disturbed by the pipeline and tracks should utilise 
seed or slash from the well developed shrub stratum west of 41. 

SEGMENT 
42 to 43 
Topography 
A descent into an eroding broad gully. 
Soils • 
Light brown gravelly sandy loam, changing to a reddish-brown loam in the gully. 
Overstorey 
An open woodland of marri, changing into a woodland of wandoo in the gully, 
strongly disturbed by the tracks and pipelines crossing the gully. 
Understorey · 
A strongly disturbed shrubby shrub and herb storey, especially on the gully floor. 
Open shrubland of Hakea lissocarpha and H. trifurcata, Calothamnus quadrifidus, 
Acacia pulchella and Thomasia macrocarpa. Herb storey is a mixture of 
indigeneous Lepidosperma spp. and Stypandra glauca with exotic grasses. This is 
also the western edge of the type population of Astroloma foliosum, that is that 
variety which has an upright form and vividly coloured red and green corolla. 
Recommendations 
The past crossings of this gully have been done carelessly - there are three of them 
joined by other tracks and bare parking areas. The culverts have been constructed 
without an adequate consideration of the erosive power of concentrated 
streamflow. The entire gully needs attention - elimination and rehabilitation od 
unneccesary crossings and culverts, properly designed crossing and culvert for the 
proposed new pipeline, rehabilitation with indigeneous species and control of the 
grasses. 
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SEGMENT 
43 to 44 
Topography 
A steep ascent from the gully.on to a stony ridge with numerous granitic outcrops. 
Soils ,, 
Light brown tQ grey-brown gravelly sandy loam. 
Overstorey 
A very open woodland of marri, with density reflecting the depth of soil. 
Understorey 
A strongly developed shrub story of Grevillea biloba, Calothamnus quadrifidus, 
Acacia pulchella, Hibbertia hypericoides, Goodenia fasciculata and on the 
shallower soils a low shrub storey of Baeckea camphorosmae, PhyJ/anthus 
calycinus, Loxocarya flexuosa, Bory a and Stylidium spp, the fern Cheilanthes 
tenuifolia and the herb lsotoma hypocrateriformis. There are also exotic grasses 
such as Briza minor. 
Recommendations 
In this section the digging of the trench will prove difficult and will generate 
considerable amount of rock, part of which may be useable for the rehabilitation of 
the near-by gully. The better quality spoil from the pipeline trench should be 
replaced with the topsoil uppermost. As many of local indigeneous slirubby 
species, especially the Myrtaceae and the Proteaceae, have persistant woody 
fruits, their seeds will be released on drying of the slash and should therefore be 
utilised in the rehabilitation of the area disturbed by the pipeline in segments which 
are topographically and edaphically similar but have strongly disturbed vegetation. 

SEGMENT 
44 to 45 
Topography 
A near letel to mildly sloping broad ridge. 
Soils 
Yellow-brown gravelly sandy loam. 
Overstorey 
A woodland of marri, with variable density reflecting the depth of soil. Few small 
wandoos. 
Understorey 
A strongly developed shrub storey of with similar species to that of the previous 
segment, e.g. Grevillea biloba, Calothamnus quadrifidus, Acacia pu/chella, 
Hibbertia hypericoides and Goodenia fasciculata, but also Hakea undulata and 
Thomasia macrocarpa. 
Recommendations 
In this section the digging of the trench will generate some rock, part of which may 
be useable for the rehabilitation of the near-by gullies. The better quality spoil from 
the pipeline trench should be replaced with the topsoil uppermost. As many of 
local indigeneous shrubby species, especially t~e Myrtaceae and the Proteaceae, 
have persistant woody fruits, their seeds will be released on drying of the slash and 
should therefore be utilised in the rehabilitation of the area disturbed by the 
pipeline in segments which are topographically and edaphically similar but have, 
strongly disturbed vegetation. 
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SEGMENT 
45 to 46 
Topography 
A descent into a gully. The gully itself, at 46, is moderately incised. 
Soils 
Near 45 very shallow soils among rock outcrops, becoming deeper near 46, 
yellow-brown gravelly sandy loam. 
Overstorey 
Nearly treeless near 45, progressivelly developing into an open wandoo-marri 
woodland. 
Understorey. 
In the treeless segment strong development of tall [1 m] dense shrubland 
composed of Grevillea biloba, Calothamnus quadrifidus, Acacia pulche/Ja, 
Hibbertia hypericoides, Darwinia citriodora, and the indigenous grass Danthonia 
caespitosa. 
Nearer 46, in the gully, the shrub storey less strongly developed and vegetation is 
more strongly disturbed, with greater proportion of exotic grasses, but also 
indigE?neous sedges and the shrubs Thomasia toliosa, Phyllanthus calycinus, 
Dryatira nivea and Hypocalymma angustifolium . . , 
Recommendations 
In this first section of this segment the digging of the trench will generate some 
rock, part of which may be useable for the rehabilitation of the gully in the second 
section. The crossing of the gully should be such as to avoid steepening of the 
gradient, which may aggravate erosion. The earlier crossings of the gully are good 
examples of what not to do - there are too many culverts incorrectly constructed, too 
many tracks, too much disturbance of the vegetation. 
The better quality spoil from the pipeline trench should be replaced with the topsoil 
uppermost. As many of local indigeneous shrubby species, especially the 
Myrtaceae and the Proteaceae, have persistant woody fruits, their seeds will be 
released on drying of the slash and should therefore be utilised in the rehabilitation 
of the area disturbed by the pipeline in segments which are topographically and 
edaphically similar but have strongly disturbed vegetation. -

SEGMENT 
46 to 47 
Topography 
An ascent from the gully. In most aspects reverse pattern of soils and vegetation to 
the preceding segment. 

SEGMENT 
47 to 48 
Topography 
A continuation of the ascent from the gully to a ridge for the first 50 m, then relative 
levelling off into a broad gently sloping ridge. 
Soils 
Variable, mainly yellow-brown gravelly loam develop from granite, but with two 
doleritic intrusions resulting in red-brown loam. 
Overstorey 
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Mainly a disturbed open wandoo-marri woodland on the ascent, then taller wandoo 
woodland. Near 48, a strong localised development of WA flooded gum. 

Understorey. 
· On the ascent from the gully there is disturbed shrubland composed of 
Calothamnus sanguineus, Hakea lissocarpha, Acacia pulchella and Hibbertia 
hypericoides, invaded by the. exotic weed Watsonia bulbillifera. On the broad ridge 
mostly grassy understorey, but containing scattered shrubs of Darwinia citriodora, 
Grevillea biloba, Calothamnus quadrifidus, Astroloma foliosum, Xanthorrhoea 
preissii, the tall herb Jsotoma hypocrateriformis and the indigenous grass 
Danthonia caespitosa. Invasion by the exotic love grass [Eragrostis curvula] in 
progress. 

Recommendations 
In this first section of this segment the digging of the trench will generate some 
rock, part of which may be useable for the rehabilitation of the near-by gully. The 
better quality spoil from the pipeline trench should be replaced with the topsoil 
uppermost. In the strongly disturbed vegetation of the broad ridge top soil 
replacement will be much less effective, and sowing of the species ennumerated 
above, especially the rare Astroloma foliosum, followed by control of the grasses by 
the herbicide Fusilade, will be necessary. 

SEGMENT 
48 to 49 
Topography 
A minor rise with rock outcrops. 
Soils 
Mainly ellow-brown gravelly loam over granite, but with some red-brown loam over 
a doleritic intrusion. 
Overstorey 
Mainly a disturbed open wandoo-flooded gum woodland. 
Understbrey. 
Mostly grassy understorey, but containing scattered shrubs and the indigenous 
grass Danthonia caespitosa. 
Recommendations 
The better quality spoil from the pipeline trench should ~e replaced with the topsoil 
uppermost. In the strongly disturbed vegetation of this segment top soil 
replacement will be much less effective, and sowing of the shrub species 
ennumerated for the 47-48 segment , especially the rare Astroloma foliosum, 
followed by control of the grasses by the herbicide Fusilade, will be necessary. 

SEGMENT 
49 to 50 
Topography 
A low ridge. 
Soils 
Yellow-brown to red-brown gravelly sandy loam with boulders. 
Overstorey 
Mainly a disturbed open wandoo woodland. 
Understorey. 

1 1 



Mostly grassy understorey, but containing scattered shrubs of Darwinia citriodora, 
Thomasia macrocarpa, Phyllanthus calycinus, Astroloma foliosum, Trymalium 
f/oribundum and Acacia pu/che/la. 

Recommendations 
The better quality spoil from the pipeline trench should be replaced with the topsoil 
uppermost. In the strongly disturbed vegetation of this segment top soil 
replacement will be much less effective, and sowing of the shrub species 
ennumerated above, especially the rare Astroloma foliosum, followed by control of 
the grasses by the herbicide Fusilade, will be necessary. 

SEGMENT 
50 to 51 
Topography 
A moderately incised valley of the Munday Brook, with rocky streambed and 
numerous rock outcrops on the adjacent slopes. 
Soils 
Red-brown gravelly sandy loam with boulders. 
Overstorey 
A disturbed open woodland of wandoo, WA flooded gum and marri. 
Understorey. 
A very open shrubland of Darwinia citriodora, Astartea fascicularis, Phyllanthus 
calycinus, Hakea undulata, Trymalium floribundum and Acacia pulchella, 
interspersed with some indigenous Lepidosperma spp. and exotic grasses such 
as Briz a and Avena. 
Recommendations. 
In view of the close proximity of this creek crossing to the historic railway bridge, 
which has been recently restored, a better standard of finish and tidying up is 
needed than has been the case on the previous occassion, when discarded 
original pipeline was left in the creek bed just upstream of the pipeline crossing. 
Use of tl+ie rocks generated by trenching in the near-by segments with rock 
outcrops should be considered for creating pipeline abuttments near the creek that 
are aesthetically pleasing, structurally sound and effective in preventing 
streambank erosion. The visual impact of the stonework could be broken up by 
planting of shrubs and indigenous creepers such as the: Kennedia spp. below and 
adjacent to the stonework. 

SEGMENT 
51 to 52 
Topography 
A mild lower valley slope of the Munday Brook. 
Soils 
Red-brown loam with boulders. 
Overstorey 
An open woodland of wandoo. 
Understorey. 
A very open shrubland of Darwinia citriodora, Thomasia foliosum and T. 
macrocarpa, Grevil/ea biloba, Phyllanthus calycinus, Hakea undulata, Astroloma 
foliosum, Trymalium f/oribundum and Acacia pulchella, interspersed with some 
indigenous Lepidosperma gladiatum and Stypandra g/auca. A strong development 
of exotic grasses in between the native species. 
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Recommendations. 
The better quality spoil from the pipeline trench should be replaced with the topsoil 
uppermost. In the strongly disturbed vegetation of this segment top soil 
replacement wrn be much less effective, and sowing of the shrub species 
ennumerated above , especially the rare Astroloma foliosum, followed by control of 
the grasses by the herbicide Fusilade, will be necessary. : 

SEGMENT 
52 to 54 
Topography 
A very mild lower valley slope of the Munday Brook. 
Soils 
Red-brown loam. 
Overstorey 
An open woodland of marri with some admixture of wandoo. 
Understorey. 
Mostly grassy understorey, but containing scattered shrubs of Darwinia citriodora, 
Billardiera variifolia, Phyllanthus calycinus, Astro/oma foliosum, Trymalium 
floribundum, Macrozamia riedlei, Acacia pulchella and A. dentifera. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. In 

. the strongly disturbed vegetation of this segment top soil replacement will be muct1 
less effective, and sowing of the shrub species ennumerated above, followed by 
control of the grasses by the herbicide Fusilade, will be necessary. 

SEGMENT 
54 to 55 
Topography 
The first 120 m of this segment is very mild lower valley slope of the Munday Brook. 
Beyond this the pipeline climbs toward a steep ridge. 
Soils 
Red-browti gritty loam with occassional doleritic boulders. 
Overstorey 
For the first 120 m open woodland of marri-flooded gum with a few wandoos. It 
appears to be a 4ormer parkland clearing for pasture now being invaded by a new 
generation of trees. Beyond 120 m marri-wandoo woodl?,nd. 
Understorey. 
For the first 120 m mostly grassy understorey, but containing scattered shrubs of 
Xanthorrhoea preissii, Hibbertia rhadinopoda, Trymalium floribundum, 
Macrozamia riedfei Acacia dentifera. Also some Stypandra glauca. 
Beyond 120 m the shrub stratum is better developed, containing in addition to the 
above species also Grevillea biloba, Thomasia foliosum and T. macrocarpa. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. In 
the strongly disturbed vegetation of this segment top soil replacement will be much 
less effective, and sowing of the shrub species ennumerated above, followed by 

· control of the gra~ses by the herbicide Fusilade, will be necessary. 
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SEGMENT 
55 to 56 
Topography 
The pipeline here crosses a major ridge running from the Munday-Bickley divide 
toward the Munday Brook. The steepest slope, and the sharpest fall from the ridge 
to the Munday Brook is betwen 75 to 150 m after 55, that is between 2250 and 
2300m running distance. 
Soils !-

Red-brown gritty loam with occassional doleritic boulders. 
Overstorey · 
Wandoo woodland of variable density, except near 56 where marri and flooded 
gum become prominent. 
Understorey. 
For the first 75 m mostly grassy understorey, but containing scattered shrubs of 
Xanthorrhoea preissii, Darwinia citriodora, Gonocarpus cordiger, Gompholobium 
marginatum and Acacia dentifera. Also some Lepidosperma gladiatum. 
Between 75 and 150 m dense shrubland of Hakea undulata, Grevillea biloba, 
Thomasia macrocarpa, Chorizema dicksonii and Stypandra glauca. 
Beyond 150 m dense shrub stratum Hakea undulata, Grevil/ea biloba, Thomasia 
macrocarpa, Chorizema dicksonii, Thomasia foliosum, Hypoca/ymma 
angustifolium, Hibbertia rhadinopoda, Acacia pu/chella, Petrophile seminuda and 
Stypandra glauca. 

'. . _:s. Near 56 the exotic grasses.and:P/antago lanceolata·become once more prom1nent: · 
There is also a stronger development of indigeneous sedges and grasses, such as 
Lepidosperma and Tetraria. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. In 
the strongly disturbed vegetation of first 75 m top topsoil replacement will be much 
less effective, and sowing of the shrub species ennumerated for the remainder of 
the segment, followed by control of the grasses by the herbicide Fusilade, will be 
necessary. Between 75 and 150 m special care needs to be taken that rocks and 
soil from the trench excavation do not spill down the steep slope into the Munday 
Brook. • 
For the remainder of this segment the indigenous shrubs are well developed and 
topsoil replacement should be adequate to ensure adequate regeneration. 

SEGMENT 
56 to 58 
Topography 
Mildly sloping shelf above the Munday Brook 
Soils 
Red-brown to brown sandy loam. 
Overstorey 
Relatively tall and dense woodland of WA flooded gum, with some admixture of 
marri and wandoo. 
Understorey. 
Predominantly grassy ground storey from former pasture, but also strong 
development of indigenous sedges [Lepidosperma, lsplepsis] and shrubs such as 
Hakea lissocarpha and Calothamnus cp rupestris. 
Recommendations. 
The spoil from the pipeiine trench should be replaced with the topsoil uppermost. In 
this segment the indigenous shrubs and sedges are probably sufficiently well 
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developed to ensure that topsoil replacement will be adequate to ensure adequate 
regeneration. 

SEGMENT 

58 to 59 
Topography 
A minor low spur above the Munday Brook. 
Soils 
Brown sandy loam with granitic boulders. 
Overstorey 
Wandoo-marri woodland of variable age. 
Understorey. 
Shrubland of Hakea undulata, H. lissocarpha, Thomasia foliosa and Petrophile 
seminuda. Relatively free from exotic grasses. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. The floristic richness of the shrub 
stratum is so great here that maximum effort should go into seed collection for use 
in the more disturbed segments of the pipeline. 

SEGMENT :',: .. - _, ... 
59 to 60 
Topography 
A moderate lower slope of the Munday Brook valley. 
Soils 
Brown sandy loam with granitic boulders. 
Overstorey 
Scattered small marris with occassional wandoo. 
U nderstorey. 
Well developed shrubland of Grevil/ea glabrata, Hakea undulata and H .  
lissocarpha, Thomasia foliosa and Petrophile seminuda. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. The floristic richness of the shrub 
stratum is so great here that maximum effort should go:into seed collection for use 
in the more disturbed segments of the pipeline. 

SEGMENT 

60 to 61 
Topography 
A mild lower slope of the Munday Brook valley. 
Soils 
Ligth-brown sandy loam with granitic boulders. 
Over storey 
Scattered fire- and drought-damaged mature marri trees with younger 
regeneration. 
Understorey. 
Well developed, dense shrubland of Grevillea bipinnatifida, Hakea trifurcata, H.

erinacea and H. lissocarpha, Calothamnus cp. rupestris and C. sanguineus, 
Thomasia foliosa. Oarwinia citriodora and 0. sp, Melaleuca scabra, Dampiera 
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linearis, Gonocarpus cordiger, Oxylobium capitatum, Dryamdra nivea and Pimelea 
sylvestris, also the sedges Mesomelaena stygia, Lepidosperma sp. and Patersonia 
occidentalis. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. The floristic richness of the shrub 
stratum is so great here that maximum effort should go into seed collection for use 
in the more disturbed segments of the pipeline. Care should be taken not to 

relocate the access track too far south toward the creek, where it would impinge on 
the as yet unidentified but possibly rare Darwinia sp .. 

SEGMENT 
61 to 62 
Topography 
A mild lower slope of the Munday Brook valley. 
Soils 
Light-brown to red-brown gravelly loam with a few boulders. 
Over storey 
Open woodland of marri with a few wandoo. 
Understorey. 
Tall shrub storey less well developed than on previous segment, but a: stronger 
development of low shrubs. The species include Grevillea bipinnatifida, Hakea 
triturcata, H. erinacea and H. lissocarpha, Calothamnus sanguineus, Thomasia 
foliosa, Darwinia citriodora, Melaleuca scabra, Dampiera linearis, Gonocarpus 
cordiger, Oxylobium capitatum, Dryandra nivea and Pimelea sylvestris, also the 
sedges Mesomelaena stygia, Lepidosperma sp. and the monocots Patersonia 
occidentalis and Thysanotus multiflorus. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. The floristic richness of the shrub 
stratum is so great here that maximum effort should go into seed collection for use 
in the more disturbed segments of the pipeline. 

SEGMENT 
62 to 63 
Topography 
A mild lower slope of the Munday Brook valley. 
Soils 
Ligth-brown to red-brown gravelly loam with a few boulders. 
Overstorey 
A well developed woodland of marri and wandoo. 
Understorey. 
Discontinuous tall shrub storey of Grevillea glabrata, Hakea undulata, H. erinacea 
and H. lissocarpha, Calothamnus cp rupestris, Thomasia macrocarpa. A strongly 
developed low shrub storey of Darwinia sp., Calothamnus sanguineus, Dryandra 
nivea, Hypocalymma angustifolium, Dampiera linearis, Gonocarpus cordiger, 
Oxylobium capitatum, Dryandra nivea and Pimelea sylvestris, also the sedges 
Lepidosperma and Tetraria spp. the monocot Thysanotus multiflorus. and the 
indigeneous grass Tetrarrhena laevis. 

16 



-sedges Lepidosperma and Tetraria spp. the monocot Thysanotus multiflorus. and
the indigeneous grass Tetrarrhena Jaevis.
Recommendations .

. The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. The floristic richness of the shrub 
stratum is so great here that .maximum effort should go into seed collection for use 

·"' in the more disturbed segments of the pipeline.

SEGMENT 
63 to 64 
Topography 
Approach to the crossing of the Munday Brook. 
Soils 
Ligth-brown to red-brown gravelly loam with a few boulders. 
Overstorey 
To the south of the pipeline dense woodland of marri, flooded gum and wandoo on 
the banks of the Munday Brook, to the north poorly wooded rocky slope. 
Understorey. 

0
. On the stream bank tall dense shrubland of Grevillea glabrata, Trymalium 
f/oribu ndum and Thomasia macrocarpa. On the rocky slope a dense shrub 
shrubland of Grevillea bipinnatifida, .. Hakea erinacea- and Darwinia · citriodora. · · 

Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. The floristic richness of the shrub 
stratum is so great here that maximum effort should go into seed collection for use 
in the more disturbed segments of the pipeline. Special care is needed to avoid 
damage to the narrow band of streambank vegetation between the access track 
and the Munday Brook. 

SEGMENT 
64 to 65 
Topography 

-Crossing of the Munday Brook. 
Soils 
Mostly artificial materials - stones, pipes, concrete. 
Over storey 
Strongly disturbed along the pipeline and access track, away from these marri
wandoo woodland. 
Understorey. 
On the streambank tall dense shrubland of Grevillea glabrata, Trymalium 
floribundum and Viminaria denudata, on the edge of the streambed Astartea 
tascicularis and Lepidosperma gladiatum. 
Recommendations. 
In view of the proximity of the stream, special care is needed to minimize damage 
to the streambank vegetation. Higher standard of construction, possibly using stone 
racing on the abuttment of the crossing, is needed compared to the previous 
crossing, which has been seriously damaged by floods and is an unsightly and 
possibly unsafe mess. 
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SEGMENT 
65 to 66 
Topography 
A rise from the crossing of the Munday Brook. 
Soils 
Red-brown gravelly loam with dioritic boulders. 
Over storey 
To the north of the pipeline a string of marri, flooded gum and wandoo on the banks 
of the Munday Brook, to the south well developed woodland of wandoo on a steep 
rocky slope. 
Understorey. 
On the streambank tall shrubland of Viminaria denudata, Grevillea glabrata and 
Trymalium floribundum . On the rocky slope a dense shrub shrubland of Grevillea 
glabrata, Hakea lissocarpha, Xanthorrhoea preissii and Stypandra glauca. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. Special care is needed to avoid 
damage to the narrow band of streambank vegetation between the access track 
and the Munday Brook. Given the likely steepness of the cutting on the southern 
side, stonework facing using materials excavated in digging the pipeline trench 
may be desirable. 

SEGMENT 
66 to 67 
Topography 
A cutting into a steeply sloping ridge. 
Soils 
Light-brown gravelly loam with granitic boulders. 
Overstorey 
Widely spaced woodland of wandoo on a steep rocky slope. 
Understorey. 
A dense, ftall shrubland of Hakea lissocarpha , H. undulata, Darwinia citriodora and 
Thomasia macrocarpa. 
Recommendations. 
The spoil from the pipeline treoch should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. Given the likely steepness of the cutting 
on the southern side, stonework facing using materials excavated in digging the 
pipeline trench may be desirable. 

SEGMENT 
67 to 68 
Topography 
A cutting into a steeply sloping ridge. 
Soils 
Mostly light-brown gravelly loam with granitic boulders, but with wet patch of red
brown loam and clayey subsoil over a dioritic dyke. 
Over storey

-·

Widely spaced woodland of wandoo on a steep rocky slope. 
Understorey. 
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A dense, tall shrubland of Hakea lissocarpha, H. undulata, Darwinia citriodora and 
Thomasia macrocarpa, with a localised development of Viminaria denudata below 
the wet patch. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. Given the likely steepness of the cutting 
on the southern side, stonework facing using materials excavated in digging the 
pipeline trench may be desirable. Provision for drainage underneath the pipeline 
and the access track is needed at the wet patch. 

SEGMENT 
68 to 69 
Topography 
A steep rise toward a knoll, across contours. 
Soils 
A mixture of light-brown gravelly loam with granitic boulders and 
red-brown loam over a dioritic dyke. 
Overstorey 
Poorly developed stratum of marri and wandoo . 
Understorey 

. - A dense, tall shrubland of Gr�villea g/abrata, with a lower stratum of Darwinia
citriodora, Hypocalymma angustifo/ium, Thomasia macrocarpa and the sedge 
Lepidosperma gladiatum. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. Given the steepness of the rise, good 
surfacing of the access track may be desirable to minimise erosion. 

SEGMENT 
69 to 70 r

Topography 
Further rise rise toward a knoll, across contours. 
Soils 
Light-brown gravelly loam with granitic boulders. 
Overstorey 
Well developed stratum of marri and wandoo . 
Understorey. 
Medium height shrub stratum of Macrozamia riedlei, Xanthorrhoea pre1ss11,
Pimelea sylvestris, Petrophile serruriae, Acacia pulche/1, Leucopogon capitellatus, 
Thomasia foliosa, Dryandra nivea and Hibbertia hypericoides. Near 70 strong 
development of exotic weeds such as grasses, Plantago Janceolata and Echium
plantageneum [Paterson's curse]. 

Recommendations. 
The spoil from _the pipeline trench should be replaced with the topsoil uppermost. 
The indigenous shrubs are well developed and topsoil replacement should be 
sufficient to ensure adequate regeneration. Given the steepness of the rise, good 
surfacing of the access track may be desirable to minimise erosion. Near 70, 
control of exotics may be necessary . 
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SEGMENT 
70 to 71 
Topography 
Gradual descent from the knoll, with gradients both along and across the pipeline. 
Soils 
Brown to red-brown gravelly loam. 
Overstorey 
Very strongly disturbed, with some residual marri trees. 
Understorey. 
Heavily disturbed, with indigenous shrubs largely replaced by strong development 
of exotic weeds such as grasses, Plantago lanceolata and Echium p/antageneum 
[Paterson's curse]. 
Recommendations. 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. In 
view of the strong development of the exotic weeds, sowing of indigeneous species 
will be essential. Control of exotics by the selective weedicide Fusilade will be 
necessary. As this is the most strongly disturbed segment of the pipeline, with the 
disturbance dating to earlier pipeline construction, rehabilitation cannot be 
confined just to the pipeline location. 

SEGMENT 
71 to 72 
Topography . 
Completion of the descent from the knoll to Munday Brook, with mild gradients both 
along and across the pipeline. 
Soils 
Red-brown gravelly loam with boulders near the stream. 
Over storey 
Very strongly disturbed, with some residual marri trees, but also exotics [Ma/us -
apple]. 
Understorey. 
Disturbed, with indigenous shrubs largely replaced by strong development of 
exotic weeds such as grasses, Plantago lanceo/ata, Watsonia bulbillifera and 
Echium plantageneum [Paterson's curse] except on the streambank, where there 
are residual shrubs such as Agonis linearifolia, Viminaria denudata, Astartea 
fascicularis and Lepidosperma sedges, including Lepidosperma tetraquetrum. 
Recommendations. : 
The spoil from the pipeline trench should be replaced with the topsoil uppermost. In 
view of the strong development of the exotic weeds, sowing of indigeneous species 
will be essential. Control of exotics by the selective weedicide Fusilade will be 
necessary. As this is a strongly disturbed segment of the pipeline, with the 
disturbance dating to earlier pipeline construction, rehabilitation cannot be 
confined just to the pipeline location. Care needs to be taken in crossing the 
Munday Brook. The dumping of soil on the opposite bank, with steep embankment 
without adequate protection of the streambank, needs to be remedied. 
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75m A80'JE DATUM 
..:; 

ROCI SOUR<E o,_ ROCK SOURCE -z 
~ w 
.... ::::e WCI SIN! d3 ROCK SINK 

i g; REHABILITATION CATEr. RY 4 
~ CATEGORY 

NATURAL SURFACE ~ ~ ~ ~ 8 ~- ~. ~- IS. 8 ii! 
LEVEL ;;; ;; : • t. . .. ; .., ., z .. " .. ., 

"' g INVERT LEVEL 
(/) 

OF PIPE w 

.,.~ -~., ,if ~ 
,J· ftJ• .# 

... 4'<::1 <:, ~ 
~" c; 

""'"' "'",.r,,"' ,l' ~<,; 
,.Pr,,~ .:f .f, o<:J ,-.; 

BICKLEY RECREATION CENTRE 

EllC( Of' 8111.!MEN 

916 

200 DIA. PIPfl.llE TO ll[ I.All) OH 2000mm C/r; 
f'ROII 01ST. 1.110 DIA. PIP(. 

(1000mm a.EAIWtC£) 

EXISTING 610 DIA PIPEllNE 

APPROXIMATE LOCATION OF 
OLD PIPE SUPPC'RT BLOCKS 

BITUMEN ROAD 

APPROXIMATE 
LOCATION Of OlD 
N0.2 BREN< PRESSURE 
TANK 

,.._ .., 
e. 
I 

BITlAO< R 

~~ 
C) ..., 
e. 

/ vv 
~ ?v vv 

,0 ~v 
v 

r') 

e. /C::::::~v 
ROCK SOURCE v1Vv 

,_rr,=n~Cv"V 
~ RESTOAATION TO 
150 MIN. c=. / V ....-

v 
"'"' /c/v I\ 
' \ :;,/v I\ R;>CK 

\\ 
NK 

~ / i\ 
i\ -«< .. 

\ / I.I. .. 77.85 

~ / ./ I 
f TOP Of C\JI.VERTS - 77.6!: 

I I 
12'20/9/1162 W.S.C.L PIPE {P.E. CO TEO, WELO£I) JOIHTS) 

. RQCI, 

' 
,ROCK >INK, 

I 

CA EGORY 3 CATI GORY 4 

jdi ~ ~~ ~ ~ ~ 8, .8 
~-

8, ~ ~ 8 8. i· :- 8. ~ ~ ~ 18 ,; ;;; ;· : :. = ;; ... ;; ,;; .... .. 
750mm MINIMUII, 3000 WJtlUUII C!M:R - 1:500 WINIWlJII CAAO( 

~ 

"' I 

® ~- .... 
'Q,.. t; 

JI <:,..:r 
.., 
:,: ,;; "' I> ,.P ... z 

ROCK soufcE ~ 

/c I r-----r---
/ V V ---r---
./ 

::OUR ... E I 

I 

CATE :;()RY I 

~- 8 ~ : :! ~ 

:.~ Cl 

~- ii I ~ RUNNING DISTANCE 18 ..., .. 0 ., ,o; "'I ... .. "' .. .. <! - .., .,. .. .... .., ., "! . "'· 
., • <! "! • .. 0 ... ii..., N ,..: ,ri !~ .... .. ..; ci ,.; "' ,.; ;;; • ; oi ,ti ..; .,; "' .., 

$;? s .. ..; ;; ;: 0 
lo ,..: oi .,; "' ., ..; :'.! ~ ~ N ... ., 0 ;;; .. ., "' :; .... 0 N .. 0 N .. 

N ... "' ... .,. N N .. ..., ,,. ..., .., ... ... ... ,n ., "' "' ., "' ... "' -

LONGITUDINAL SECTION 

SIJR'JO' ()ll\.111 oc; CllC HOIIIH PO l1'f 

llt:VISIOII 

SOOKS AHO w.s.o. 
D8IC OES OI) 

® O(S RU 
W 7011 {lflH 

KB a, WBO 

OJ:. CHO 
tAI RCC Al'1'0 

f L j 
10~ 0 10 io JO :0 I I t 

50 60 711m 
(1:tOOO) 

HORIZOHT~ 

t I I 
2 J 4 
VERT!~ 

., 

{1:H)O} 

FOR GENERAL NOTES SEE ORG. 1-1 
METROPOLITAN WATER SUPP'_Y 
1200 DIA. VICTORIA DAM OUTLET MAIN - STAGE 
ENVIRONMENTAL MANAGEM£NT Pl.AH - SHEET 1 

riu: PROJcet f'VIM 

A 247611 ..,U22Cll . CP72-12-1 
CAO~ 

A 

ORICDW 
SHUT 
SIZE 

A1 



IPJ9----}P40 
- 8 
--- 100 ~ 

EXISTING ACCESS TRACX 

........ ------------

i 
IP44------_:.:=:i: 

·~ z ------------- ~ 
EXISTING 610 DIA. M.S.C.l. --------------

PIPELINE TO Bt: USED AS ------ --------
.!~~-----· 

~~= ~m =:~~,~= ~ / ········ 
DISUSED J80 DIA. PIPELINE 

LEGEND 

-
NOTE: 

CATEGORY 1 - BlUE COOE 
Oen.. ~I ol ~ sp.ein. 1 .. exotics. 
R~ol""1 con be ochh,ed by return ol topsoil. The 
segment con be used ~ soun:e of seeds. 

CATEGORY 2 - GREEN COOE 
Mcde<ole ~I ol .-.digenous ._..,,. ond exotic,. 
Mo,ginolly :suiloble for """'9"lot;o.. by ,eium ol top,oi 
or a:s S<>Utt:e of 5e'ee$. 

CATEGORY J - YEUOW COOE 
Poo, ~I ol ff>d~ 5P«'"-c
<le-,,elopmenl ol exotics. R~otion by ,etum ol tw,o;i "'°"" unlikely lo be suc:cesstlA. an oubide sou,,:e of .-;....-. 
CATEGORY 4 - RED COOE 
Po« ~t ol ff>d;genous spec""', st,ong 
~I ol exotics. Sowing ol ~ seeds 
ond control of exotic weeds nsentiol for success. 

NAil$ OR PECS HA\/£ SfAMPEO AL TAGS WITH 
IP41. IP42 etc. 

95m - 0,.T\JW 

~ ROCK SOURCE ... I-
~z .... w 
.... :E ROCK SINK ...J I-
-i:5 i l= REHABILITATION 
w CATEGORY a:: 

NATURAL SURFACE 8 
z LEVEL ~ 
!:? INVERT LEVEL 
Ill OF PIPE w 
0 ~-~ 

RUNNING DISTANCEg "' .,; 

"' R 
"'1"': 
,n ., ... 

... 
0 
"' .... 

1200 DIA. PIPO.INE TO BE IAID OH 2000mm C/C 
FROM EXIST. 610 DIA. PIPE. 

( 1000mm Cl.EAAN<a:) 

\ \ltL,V .• 1 

,.._ ., 0 ii ": ci 0 0 
.,; 

"' "' 0 ,.._ ... ., ., 

SUIMY (lj\TIJM DES C-ILC 
900KS AHO W.S.D. 

D8IC DES CH) 

DES RU 
W 7011 llRII 

.... 
2; 

K.8 . .t II.BO 

lss..€ Gr.TE CIIID REVfSION ORN R(C .IPPI) 
o.c. CH) 
P.W!Nf'IElO 

110 

-

,.._ ... ... 
.,; ,.; ., 0 -., 

"' 

HOl!TH l'OIHT 

® 

~ - .. 

PLAN 

1220/9/1 62 M.S.C.L PIPE P.E. COl<TED. WELDED JC INT$) 

ROCK '-' UR1 E 

ROCK S NK 

,4---.,1'--------'::::...-HAROINC£ RON> 
900NOAR'f 

RO K !SOURCE 

.... .... 
Q. -

CATEGOFY 2 CA EGO~ 2 CATEGORY I 

~ 

7»,vn MINIMUM. JOJO MAXIMUM CCl'ttR - 1:500 MINIMUM CR>DE 

... ... ., CJ 
... ... 0 ... 

i 
.~ ~ "' "' ~I 

,.._ ., - 0 ... ... 0 .,; ci ci ,.: ,n "' 
..,; ~ .,; .. ,.; ci ,.: .,; ,.: ..; "' .,; N ., ... ... ., e ,.., ... ., 

"' 
., ... .., ., 

"' 0 e e e e 22 --"' "' "' "' "' - --
I I J I 

LONGITUDINAL SECTION 10 ~ 0 10 

R(~3 
Enri.ronment.al lfana,:emenl Plan preJMlred 

~ ;.,.,.,,, t Water Authority IHCIPI(. ENGINEER ~ 
b7 ?fater Re.ourc"" Plannlnc Dama SecUon of Western Australia 
bue<I on ori&i,nal dra,rill(S which wen F~ a Proclod ol lat« SupplJ Desip Brudl . ,. ,,,, 

/fR. PV,NNING 

ii 
., 
.,; 
• -

u 
"' "' ,_ ., 

I I I I 
20 30 40 :50 

I I 
60 10m 

(1:1000) LJ I 
I 0.~ 0 ~ A l ~ ~ : m (l:JOO) 

HO!!IZONT"'- 'w1:RTICAI. 

FOR GENERAL NOTES SEE ORG. 1-1 

METROPOLITAN WATER SUPPLY (l!ICOW 

1200 DIA. VICTORIA DAM OUTLET MAIN - STAGE SHEU 

ENVIRONMENTAL t.WIAGEMENT Pl.AN - SHEET 2 SIZE 

A1 FtU PRO.f;CT Pl-'H ~rss,x 
4 2<7611 II01.122QI CF72-12-2 IA w ;,-,/, h1 



PR0POSO> 1200 DIA. PIPO.INE 

1200 DIA. PIPO.INE TO BE LAID Off 2000mm C/C 
FROII EXIST. 610 DIA. PIPE. 

( 1000mm Cl..£ARANCf) 

LEGEND 

CAT"EGORY I - BtU£ COOE 
Oonk ~l of ;~ sp.c;.., few .. oties. 
Re,,-egcloOon con be ochiv<,d by ,-,,tum of top»I. The 
segment con be used os SOtJf"ce of seed's. 

CAT"EGORY 2 - CSlEEN COOE I 
-ate ~t of ind;g.,,,ou,, species and exoOcs. 
Morg--,lly :,..,;1oble 10< n,v,,getotion by return of top>Oil 
or C3 soun:e of Sfto<b. 

-

CAT"EGORY J - YEU.OW COOE I 
p.,.,.. ~ of ~ sp«"'9. con.-obl. 
d,r,,elopment of exotic$. R-1otion by rotum of lopsoi 
alone untilcel), to be successfu!I. ori outsi<M sooree of ..- .. -. 

-

CAT"EGORY 4 - R(O C00E I 
Poor ~ of ~ species, stro,,g 
de..ioi,,-,t of exoti<:s. So.mg of indig<,nous -
ond control of exotic; weeds essential for SUCCll!'S$. 

NOTE: I 
NAILS OR PEGS HAVE STAWPEO AL TAGS WITl-1 
IP51. IP.:>2 etc. 

105m "8J',lf. 1)4fVM 

ROCK 
SOURCE 

z ~OCK SO ~RCE 0 ROCK SOURCE ....... s~ 
... ::I ROCK SINK _, .... -~ 
~ a: REHABILITATION CATI GOR .., .... 

CATEGORY a: 
NATURAL SURFACE ~ ~ ~ 
LEVEL = - 0 

z - :: 
<.:) INVERT LEVEL iii w OF PIPE: 
0 

~ "' 0 

RUNNING DISTANCE ,.; 0 

:! 
.,. .., ... 

1 

( 

R)C 

)< K 
[I K - !--

8 ~ 8 ~ .,. 
~ 

0 : 2 

~I . ·i i 

!SSl..( O,.Jt CllD> Rt'IISION [lf!N REC 
a 

EJ([STINC 610 DIA. W.S.C.L 
PIPEl IN€ TO BE USOl AS 
PUM~K ""IN f"ROlol BICKLEY 
"«.SERVOIR. 

( 

PLAN 

fOR OETA[lS Of" IIIJNOIIY BROOK 
P IPI:. CROSS INC SE£ 0RC l-1 

f OCK SOURCE 

EXISTING = DIA. PIPO..INE 

t;f-----01svsa> .380 DIA. 
PIPEI.IHE 

1
1200 DIA. PIPELINE TO 8€ I.AID Off J000mm C/C I 

fROII EXIST. !>3$ DIA. PIPE. 
(2100rNn cu:..w.HCE) 

(UIC..ESS 0THERIWISE SHOWN) 

I ... 
~ 

t 
~ ; ... 
: g ~ 
~ -0-----
2 ~ ---------~-~ i ---..,1 ROCK SOURCE - ,,..,,.,.,,-- _.,.. ~ ,,,..----

1 ~ - ,,,--,: :;; v "-----
. g -----===/ /v 

~ ---____ I --~----- _./ 
!!:;-~ ~ I ~ / ----------t,..-

/Vv----11\ ~ ;~ ,,; V ------
L----~vv r-""\ !\i'- ·T ~, ~ / 

---i--------W--.1.----+/ ,,. \ ' I ; ,-....._______ 
_/V 't--t--+-l,.,_\ __ +-1-,/i't-t-+t+--' ..........__tAY 1200 DIA. PIP1 UNOO 

-----+----------1.1.----J---t-- EX! ;TING 610 DIA. PIPE 
\ 1 / (I.I 114.10 N'PRO I) 

~ 
I 

1220/i/l 162 11.S.C.L PIP£ (P.E. t:OAT"EO, W£LDED JOIHTSl 12 ,o, g/1162 11.S.C.L P 'E 7 1220/9/1162 w.s.l:.L PIPE {P.E. coum. 118..0ED JOINTl I 

S( URE 

C ~TE1 ORY 2 CATEGORY 3 

~ 0 0 8 0 C! 
N ..; .. ,ri 

0 8 ~ 0 ~ 8 0 ., 
,ri .. .. ..; ... ., 

-
750mm WJNIMUW. J000 WJ<IMUW COl,t:R - 1:500 MINIMUM CIWlE 

" .., ~I; 0 "! ,._: .; 
,0 .,. 
:! :! ., 

.... ., v• 

11 ~ "' .,. 
"' ., ., ,.; .. ., .,. ., ,0 .,. 

!!? !!? "' "' !!! .... 

LONGITUDINAL SECTION 

Sl-'M:Y 04llJII OCS CII.C N(jllH POINT 
BOOKS AHO W.S.D. 

081C OCS 00 

® 
Ennronmenlal Manacemenl Plan prepared 

DES RU b7 Water Rnourcn Planninc Daill.I S<eclion 
W 7011 [lf!N 

K.8. ,t 11.80 bas<!d on oricmal drawinca which wue 

O.C. CHO a Product o( later Suppl7 Deslp Branch 
N'f'O 

l71NI.' SI (C ,Tl co,,,n n • n JO"' -.:1 

ROCK SOUi«:E I :OCK S< IURCE 

~ 8 8 818 0 ~~ 8 ~.c:5 g 8 0 
0 ., ., ..,:1..; "' NI:";♦ ,.; !!! - - - - - =1::= = 

1; PIP£/li!l:Nf.CROl-'C> 
::_ 
" 1-

~l 
C, ~~ff :i ...... 
~ ........ 

RECOIAOCIUD 

" m l'lf./.l¼ 
INE:ER !WIS 

~ 

'"·'--h-w . . l'\)HjlHC 

-
"": .. "' ... _; - ~~ - -

., 

..; .., 
!!! 

LL I 
10 ~ 0 

"' 0 .... 
!!! 

t Water Authority 
of Wesura Australia 

,, 

CATEGORY • 

N 

750mm MIN[MUW. J000 W.UCIMVU CO\l'CR - 1:500 WINllol\JW CRAO£ 

~IZOffTlol. 

0 
,.; 

~ 

.. 
,ri .., .. 

70m 

0 

"' "' .,. 

(1:1000) 

.... 
,.; ... 
"' 

Li t 
10.~0 

VERTICAL 
7m 

(1:100) 

FOR GENERAi.. NOTES SEE ORG. 1-1 

METROPOLITAN WATER SUPPLY c,l(CIMII 

1200 DIA VICTORIA OAM OUTLET MAIN - STAGE 1 SHEET 

ENVIRONMENTAL MANAGEMENT Pt.AN - SHEET 3 SIZE 

A1 Fil.£ PROJECT PtJoll CAO ISSIA: 
A 2'756 lll01.122CM CF72-12-3 A W IIJ/~ 91. 



.i 
~ 

-· 

l 
' . 
i 

EXISTING 535 DlA. M.S.C.L. 
PIPELINE TO 8€ USCD AS 
PUMPBACK W.IN FROM BICKLEY 
RESEFMllR. 

:.....,,..'('.:;:::::;,..------- /'~o 

~<, 

..,:""> 
1,,◊ 

c:f 

LEGEND 
( 

~ CA ![GORY 1 - BlU( CODE 
Dense ~t of ind;genous sp,ecte'S, few e•oHcs. 
R=lot.,., con be ochivcd by return ol lop:,oil. The 
~t con be used os source of seeds. 

I 
CAT[GORY 2 - CREEN CODE ~ 

-
Uooerote ~t of indigenous spectf!'S ond exotics. 
l,lo,go,offy suitoble lo, ""'e<J<llot;.,,, by return ol topsoil 
o, as sou,ce ol Stt<!s., 

CAT[GORY 3 - YEUOW CODE 
Poo, ~l o1 indigenous species. considerable 
~t ol exotic::,. Revegetotion by retum ol top,oil 
o1one unlil.ety to be succ-ull. on oulside :sou,-ce ol ...- .. ...-. I - CAT[GORY 4 - RED COO£ 
Poo, dewlopment ol ~ Sl)e<:ies. strong 
~t of uol~s. Sowing of indi-genous s,e,e,ds 
ood control of e•ot;c weed:s ~tiol fOf" :s\.oece-ss. 

NOTE: I 
NAILS Off PECS HAVE STJJ.IPEO AL TACS Willi 
IP55. 11'56 etc. 

120m "8(N£. OAI\JM 

ROCK SOURCE 

ROCK SINK 

REHABILITATION 
CATEGORY 
NAT\JRAI. SURFACE 8 8 8 
LEVEL 

.; ,,; '° z ~ ~ ~ 

8 INVERT LEVEL 
Ill OF PIPE w 
0 ,._ 

RUNNING DISTANCE ... ...; 
"' 0 
N 

ISSUE Oll'E CII ID REVISION 
Alli 

8 ~ ,-: ., 
~ ~ 

"' 
.., 

...; .,; ., 
~ ;:; 

ORM R(C APPO 

CAT 

~ 8 .,. 
~ ~ 

., 0 

;; ,,; 
"' ;:; N 

~ 
SOOKS 

DBIC 

GO 

~ 
;:; 

,,.,., 

I() 
I() 

2. 

O,.JVM 

AHO 

8 .... 
!'.? 

0 
o:i 
N 
N 
N 

~ 8 ., .; 
!'.? !'.? 

C! "' :; .,; ... 
N ... 
N N 

OES CAI.C 
R.J.W. 

8 
,,; 
!'.? 

N 

:ii 
N 
N 

-----1 0ES 00 
ll£S REF 

ORN 
W BOZICOVIC 

o.c. C>IO 

8 
.; ., 

-~ .; ., 
N 
N 

SWINC PIPE AT JOINTS 
TO SUIT 

~ 8 8 
.; .; :;: .., 

!'.? 

.... .., 
"' ~ .... o:i 

ao "' N N N 
N N N 

8 
,,; 
!'.? 

~ .., 
N 

PLAN 

1200 DIA. PIPE TO BE LA!O J000mm C/C 
fROU EX !STING 5.35 DIA. PIPE. 

(2100mm ~ 

U) 
I() 
a.. -

1220 9 1162 W.S.C.L PIPE P.E. COATED. WElDEO JOINTS 

RY 

~ ~ ~ 8 8 8 8 
.; ,; ... ...; .... ...; .; 
!'.? !'.? !'.? !'.? !'.? !'.? 

750mm WINIMUV. 3000 MAXIM\JW COVER - 1:500 WINIMIJM CRADE 

N ., .., N "' 
.., 

"' ,-: ,,; .; ...; g ,-: ...; .... .., ., .... .,. ., CJ ~ ... .., .., ., ... ... ... 
N N N N N N N N 

LONGITUDINAL SECTION 

NORTH POINT 

CA 

" I() 

2. 

"' ... 
~ 
N 

4,'11 

8 
.; 
!'.? 

., 
"' ,n 
,n 
N 

I L J 
10 5 0 

,. 18-46J 
916 

HORIZOHTAL 

EXISTJHC 5.l5 DIA. lol.S.C.L 
PJP0.11€ TO BE USO> AS 
Pl..-s,o( YAIN f"AllU BICKI..EY 
RESER\'OIR. 

8 8 8 
,.; ,-: :;: !'.? '.'.! 

.., 
;!. ., 
N 

I I 
50 60 70"' 

(1:1000) 

8 ~ 
~ ~ 

.., .... 0 

~ ~ g 
~ ~ N 

t I I I I 
2 J 4 5 11 7m 

(1:100) 

VERTICAL 

FOR GENERAL NOTES SEE ORG 1-1 

METROPOLITAN WATER SUPPL< 
1200 DIA. VICTORIA CW, OUTlET MAIN - STACE 
ENVIRONMENTAL MANAGEM€NT Pt.AN - STAGE 4 

Fn.£ PROJCCT P\)IN 

A %HM ~UZ2CM CF72-12-4 A 

ORICIMII. 
SH(fJ 

SUE 

A1 



z 
0 

... 
' .. 

-.... !;c z 
.... Lu 
-::1 
..J ,--~ i Q: 
Lu I-
Q: 

z 
c., 

in 
Lu 
0 

1.55m J,g;Nf_ (),\TIJW 

ROCK SOURCES 

ROCK SINK 

REHABILITATION 
CATEGORY 
NATI.JR.Al SURFACE 
LE.V£1.. 
INVERT l.EVEL 
Of PIPE 

RUNNING DISTANCE 

lSSU: Dlrt: CIIID 
fl(I 

2 

PROPQS(D FLOOOWAY -----.. 
EXIST!NC DL4. 5J5 PIPE TO BE 
RELAID WITH 500 DIA PIPE 
SEE DETAIL DRC. J-2 

EXIST!NC 5J5 DIA 11.S.C.L. 
PIPELINE TO BE USED AS 
PUMPS.ACK MAIN FROM BICKLEY 
Rt"SER\'OfR. 

<D 

2. 

1!£YISION 

J 4 

LEGEND 

rm 

NOTE: 

CATECORY I - BI.UE CODE 
Oen3-e ~t of indigenou::J ,pec:i,e,:. few exotics.. 
Reveqetotion c:on be ochived by return of topsoil. The 
_,_1 con be us<Od 01 source of ....,._ 

CATEGORY 2 - CREEN CODE 
~t• ~l of ind~ specia ond ••otiocs.. 
Uon,inolly :suttubie for r~otion by return of t~ 
or cs soun:• of s4"Kts. 

CATECORY J - YELLOW COO( 
Poo, devolopment of indig,onous >po<:ies, c~ 
~t of exotics. R.,.,,_lotion by relum ol topsoi 
olone u,nlilc,efy to be- successful, on outwre soun:• ol 
>ee<loionecde<f. 

CATEGORY 4 - RED CODE 
Poo, cle-,elopment of ir,d;genoua sp,,cies. sb-cng 
de-;elopment of exotic•. Sowing of ind~ ""1:d:I 
oncf control of e•ot-C: weeds essential for success. 

NAllS OR PECS HAVE STAMPED AL TAGS WITH 
IP71, IP72 etc. I') 

<D 

2. 

ROCK SINK 

CATEGORY 

SIF;tY DATUM DES C.AI.C -TH POIHT 
BOOKS AHO w.s.o. 

O!IIC. DES 0() 

® DES RU 
W 7011 ORN 

K.8 .I: II.BO 

o.c. 0() 
ORN R!:C APl'O 

&, PLAN 

1200 DIA. PIPE TO BE lAO ON JOOO C/C 
rROU TH( EXISTING !'>35 DIA. PIPE. 

2100mm Cl..£IIWIC( 
(UNL£SS SHOMI OllOWIS() 

ROCK SOURCE 

LONGITUDINAL SECTION 

EnYironmenlal llana,emenl Plan prepared 
b1 W'ater Rttoul'Cff Plannln, Dama Se<:Uon, 
baaed on oricinal dnwinc• which were 
a Product ot lat.er Suppl7 Deslp,s Bruch 

8 

ROCK FACING NI() 
CARPARK TO BE 
REINSTATED 

ROCK SOU CE 

0 ,-... 
a. .... 

., 

.; 
N 
N .., 

9 

FOR CONNECTION 0£TAILS Sf:E ORC J-J 

EXISTING DIA. = PIPE TO 
CONHECTEI) TO EXISTING 
llAMP\.-ilACl<MAIH 

ORC 2-6 

PIPE !REHO! 
PROTECTION 
SEE ORC 2-6 

,0 io JO k 
HOR IZOHT~ 

10 

J 

0 ... .... .., .., 

t , • 
50 &O 70m 

(1:1000) 

II 

" ., 
,.; .,; 
s s .., .., 

L d: I 
10.50 

I I t 
2 J 4 

1/ERTICI(. 

12 

""IN TO BE 
lAIO W 1200 DIA. 
SEE 2-5 

7m 
(1:100) 

FOR GENERAL NOTES SEE DRG. 1-1 

METROPOUTAN WATER SUPP\.f 
1200 DIA. VICTORIA DAM oun.£T MAIN - STAGE 
ENVIRONMENTAL MANAGEMENT Pt.AN - SHEET 5 

Fil.£ PIIOJCCT PUie 

AWIIII 1101 ·1= CF72-12-5 

ORICl>W. 
S>UT 
51.1[ 

A1 
..- i,h:, 
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C 
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