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BICKLEY VICTORIA REDEVELOPMENT
1200 DIA GRAVITY OUTLET MAIN - STAGE 1

ENVIRONMENTAL MANAGEMENT PLAN

The first paragraph of section 4.2 is modified by adding at
the end the following new sentence; "Where blasting 1s used
the public will be notified under the normal procedures

established during the construction of the New Victoria
Dam."

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 (see 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)" to the
last sentence.



BICKLEY VICTORIA REDEVELOPMENT
1200 DIA GRAVITY OUTLET MAIN

CONSTRUCTION FROM VICTORIA PUMP STATION TO BICKLEY DAM

ENVIRONMENTAL MANAGEMENT PLAN

S

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 conditioens 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, with rehabilitation, weed control and drainage
maintenance measures being carried out at appropriate times
in the following months.



The officer in charge of construction activities is the
Supervising Engineer, Project Management and Construction
Branch, Mr Peter Mapstone (telephone 331 2000). The
Environmental Management Plan has been prepared by Mr Bob
Wark of the Water Resources Planning Branch, Dams Section
(telephone 420 2929). On matters related to the Cultural
Heritage of the area the contact will be Mr Tony Moulds
(telephone 420 2196).

3. LIAISON WITH OTHER BODIES

The pipeline construction has been through the Water
Authority's Preliminaries to works procedures and was
finally approved in July 1990. This process involved
contact with the City of Gosnells, the Shire of Kalamunda,
CALM and the Department of Sport and Recreation. The
proposal has been further developed since the early advice
was given and these bodies have been advised that
construction is to commence shortly. Discussions are
proceeding with them.

4. PROPOSED CONSTRUCTION METHOD
4.1 Route

The route is indicated in general terms on figure 1 and
in more detail on the figure in Attachment 1, the
Report on the Vegetation survey and Recommendations for
the Environmental Management of the Project. As
indicated in the CER for the Bickley Victoria
Redevelopment Scheme, the new pipeline will be buried
for most of its length and follows the route of the
existing 610 mm main from New Victoria Dam. The
existing main will be retained for uUse as the future
pump back main from Bickley Dam.

1

4.2 Techniques

Due to the nature and topography that will be
encountered it is intended to use the excavated trench
spoil to form working tracks. The proposed method of
rock excavation is by the use of rock breakers where at
all possible and blasting will only be used as a last
resort.

The pipes will be laid in the trench and sand refill
will be placed around the pipe for protection. The
remainder of the trench will then _be refilled with
insitu material. Topsoil will then be respread and the
area will be left in a clean and tidy condition after
construction.
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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, possibly of Darwinia 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 follow in due course. No activities will be undertaken
in these areas until this matter has been resolved.

A Category 2 species, Astroloma foliosum 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
trench. 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
oversown 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 restrictions will be followed by maintaining
consultation with CALM office at Mundaring. The works are
being constructed during the summer months which are
‘essentially dry and ail fill matérials 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
Heritage 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 gignificant 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,



B T . S PRI

III NI

Mason
& Bird
Heritage

Trail

Retracing One of Western
Australia’s Oldest Timber Routes.

Y

A Commonwealth/State
Bicentennial Project

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
recreation 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:

e Persons using this Heritage Trail do so at their own
rsk.

e 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 5 809B/2).

Right: Benjamin Mason, c. 1852 (courtesy
Kalamunda and Districts Historical Society).
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In the early 1860s Eenjamin Mason, @ merchant of
Perth, established a timber station on the Canning
River at Mason’s Landing (2t the termination of
Bickley Rozd, where River Road and Woedloes Street
are today). Timber from the surrounding area was
pit-sawn and then transported on fat-bottomed
barges via the Canning and Swan rivers to Fremantle
or Perth. Realizing the limited potential that the area
held compared to the thick stands of jarrah available
in the Darling Range, Mason appiicd for a licence to
cut timber near Bickiey Breok, in what is today the
suburb of Carmel. Upon cbtaining bis permit in 1864
Mason built his second timber mill, tae Hills Station
(2lso known as Mason’s Mill).

In 1870 Benjamin Mason took Francis Bird, a well-
te-do young architect newly arrived from England, as
a partner. Bird put some £25,000 into the business
and is considered to have been the designer of the
timber tramwav which stretched from Mason’s
Landing to the Hills Station. The tramway closely
foliowed the route mapped by Surveyor James Cowle
in the 1860s, for a proposed railway to York.

The 14km track was built by convict labour and
took seven months te complete, at an estimated cost
of £300 per mile. The tramway was opened by
Governor Weld on February 8th, 1872, and was the
second railway to be opened in the State.

1. Mascn & Bird Timber Tramway

The sharp bends noticeable along this section of
the trail were part of the original tramway route
designed to slow the carriages and prevent them rom
racing reckiessiy out of control. The general methed
for slowing carriages on the tramway wes to pull 2
long lever attacied to 2 blackboy heart, a tough and
spongy material commonliy nsed at that tme as
braies on horse-drawn vebicles.

The three feet (0.9m) gauge tramway was made of
jarrah rails cut five inches (13cm) square. These were
deep set into grocves in the sleepers and held in place
by wedges. The first 9ium from the Canning Ri
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into the Darling Scarp, Three bridzes were built -
each over 30 metres in length. Only one of these

remains (see Site 4).

o

)

The tramway was a relatively inefficient and
dangerous means of transport, and many horses that
pulled the trucks were killed on the dangerous curves
and siopes. Vzlued at about £70 each, these horses
represented the equivalent of 2 fill year’s wages for
one labourer and therefore their deaths were an
immense cost for the company.

]
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2. Remains of the old Boy Scout

These few buildings and timber sheds arz all that
remain of a former Boy Scouts’ Camp.

Camp
The foundations that remain here arc thought to
bave supported 2 brick building that was used by the
Boys’ Brigade which was active here in the 1960s.

4, Munday Brook Bridge

This bridge was built in 1871 as part of the original
Mason and Bird timber tramway. The jarrah decking
has been repiaced but the piles below are thought to
be the original wandoo which supported the jarrah
rails and sleepers over Munday Brook. Remains of - .
the convict-built embankment and roadway leading

to the bridge are still visible.

5. Victoria Reservolr ,

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 who uscd to drive the timber-

laden carriages down to Mason’s Landing. At this

XKEY

Asscciation Camp

Munday Brook Bridge
. 5. Victoria Reservoir
Bickley
RCSCWO‘L, Bickley Outdoor
vt 'ﬂ}\ Recereation Centre
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1. Mason & Bird Timber Tremway
2. Remains of the old Boy Scout

3. Remains of the Boy’s Brigade Camp

6. Devil's Pinch
7. Old Gardens
8
9

. Kaolin Pits
. Site of Old Mill Town
10.  Site of Mason’s Mill

T Grave

To Victoria Dam
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Francis Bird’s grandson David Bird descrived one
of the accidents at this site as Ichows:

.the ream was not unhiiched quickly enough on
a downhill rur and although :hcy ga]]opcd there
was no way that they could stay in front of the
juggernaut and they were over-run aad were
thrown 1o the bottom of the rocky creck bed near
the bridge ...

A meinorial to this accident is lecated i 2 tree
near the bridge. -

To the right of this point, down to Munday Brook,

ere the wheatfields of Jabez White who pioneered
the Orange Grove disirict in 1862. He operated an
innovative water-powered flour mill on his property
below the Bickley Dam in the 1870s and 1880s which
was rendered unworkable when the Victoria Dam
opened in 1891 and cut off the supply of water from
Munday Brook.

7. Old Gardens

On the left, on the banks of Bickley Brook, are the
remains of the old galduns where fruit and vegetables
were grown to supply mill werkers at the Hill
Station. Some of the old frult trees can siiil be seen.

8. Kaolin Pits

Clay was taken & rom "Ezcsc pits during the 1960s
for the Orange Grove Brickworks. Pockets of this
white clay sppear throughout this area

9. Site of Oid Mill Town

It is probable that the rose nursery oa the left is
the siie of the houses, schiool, hall and other
amenitics erected by mill workers. Many interesting
items have been uncovered from this site.

Some of the mill workers remazined in the town
after the closure of the mill and the frst 1o build
privately owned horaes in the Kalamunda area were
John and Emma Wallis and Richard and Mary
Weston, in 1883, A few hundred metres from here,
along the irack leading 1o the Vicicria Reserveir, is
the small grave of the Weston’s Srst child, Francis.
L,om this grave and the Wailis home are featured on

the Cala Muneda Heritaze Trail i

e ]
H

ircuit highlighting the development of the
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Kalemiunda cLstm,t. e Magson & Bird tremway is
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also featured on the Katiarac Ldt.' Hevitage Tozi, a

27; <m Wi ik reail through State
Mundaring.

10. Site of Mason’s Mili

Directly aliead, at the end of the tradl, is the site
that 1s g\,mvcd to have been the location of Mason’s
second mill. It is now & privately ownzd orchard.

At one time the mill was a "ihriving CONCErn,
employing a total mule workforce of 138 (1% of the
male gopulation of the state at the time), 40 horses
and 80 bullocks. In 1876 it was reported that "the
timber yard at the Hill Station abounds with huge
logs, and an average of 6 bullock teams ars daiiy
employed in hauling at the mill’. At the peek years of
production the mill produced 20,000 feet of timber
per day.

Due to the number of accidents on the tramway,
and other transportation problems which made the
deliveries unrelisble, the business of Mason, Bird and
Co. was forced into bandkruptey in 1822, When the
new railway opened from Perth 1o Midiand in 1881,
timber was diverted there by dray and use of the
tramway was discoatinued.

A z.‘m‘ zh the Mason and Bird enterprise failed it
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ped to stimulate ¢ nowﬁ‘ in the amber industcy

'“rpcr—Ncl'son, Johin (ed.)
A Lise on Kalamuwada (The Nine Club, 1978)

Hickson, David and Slee, John

The Mason and Bird Timber Company:
1362-1882 (Canning Districts Historical Society,
1978) '
Slee, John

Cala Muennda: & Home in the Forest

(Shire of Kalamunda, 1979)

McNamara, F.J.

Kalaruanda of the Dreamtimme

(Paterson Brokensha, 1561)
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WAL Heritage Trails
N@WN@

A Bicentennial Project for
Comrpuaity Participation

-

The Msson & Bird Xeritage Trail is part of the
>:tag3 Trails Network, a project for comrunity
articipziion devised by the Western Australian

£ eritage Commirtee. To commemorate the 1988
Bicentenary, the project established a szatewide
netwerk of L»cA itage Trails’ - routes designed to
enhance awerensss and enjoyment of Western
Ausiralis’s nanural ;md cultural neritage.
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he Herltage Trails Network was joiatly funded
b3 y ¢ Commonweelth and Wesiern Australian ‘
gova*xm zats under the Cemmonwezith/State
Bicentermual Commemorative Prograra.




. k]
2 3 4 5 N s il 3 . . , 9 . 10 1 . 12
t i 1, 4 N
2
'y 4 ’
»
“%4 7
- :
<
3
ko%
r"‘\ -
]
. o
——Kalamunda Shire Otfice
. .
»
- 2
e z 1
k4
[~]
[+
ROAD |
d
D
P a -
\5
)
. T -
T ) o
i MASONMILL ROAD AND WATER AUTHORITY
L1 ROAD 4
i BICKLEY BROOK MASOHM ~— ‘ ACCESS ROAD TO BE UPGRADED
% DAM i
' WATER GAUGING ’
EXISTING PIPELINE s WATER GAUGING X ]
KUMBADURA -
‘74,/// — ————
, & & e ) ExisTing
“mgmﬁﬁ Y poro s

- PIPELIRE
- EXISTING
\\FUKP STATION

-

s

RAINFALL /‘9
STATION No. 608150
CARMEL .

EXISTING WALL TO BE
PARTIALLY DEMOLISHED

=~

FUTURE
PUMP STATION

&

EXISTING PIPELINE
-

NEW VICTORIA DAM
~ 76 BE USED AS PUMP = RISING MAIN
\ : BACK PIPELINE FROM e AN X EXTENDED UPSTREAM
TREATMENT PLANT [ /N2~ o : F

,,mm,;a'to“ \a . UPGRADE ) "I C

CAVITY our, ! aF ™\ A\

STA ET May iz W
“GRADE SRAVy, j N \ A Mo,
STage ET ya °§ |
1 N e 8"001(
: ~
| j N

[ -
- \ FIGURE 1 ¢

i
-
o
s
oy
e

. 1 65 g 2
l fotoit i 1.8 LL‘ l _j
g\ L ) SCALE OF KILOMETRES A
_ua - {1:250000)
:é\ « BEFORE REQUCTION
- RE 0. VICTORIA - BICKLEY REDEVELOPMENT ORICIRAL |y,
F N R b NeRm Port bflan B350 424 /ﬁ srgo Water Authorily | NEW VICTORIA DAM - GENERAL ARRANGEMENTS | 7
T o SUPERVISING ENGINEER paneciPAL EerR pas 0 of LOCALITY PLAN A 1
' SCONSTRUCIED - APPROVED . -
P80z seain - tHECREE PO Western Australia Fétgq-zui f;gfc.;o P BO SS - 10 ...1 et
o P A it - W 20/z o
§zss.:£ DATE | erid REVISION CRK | (KD [APPD L - ENGIREER Ay J,// ANAGER W, PLARNING




T s X










.......

a1 @@ \ék%g&_.

S EE D T i T : ' ¢ i . L : [EEREEERTE R I

P ; _ - . R ) . " i - ~ \
NI I R . e e e Do

i A .« B EE . . : . T

; AT ST AR I T S : ' Y 0 K [ iy BT )

SR ML T N T N - ) . st RIS )

2 TR

g aril SN

’offa" Sl

j

| e e e
el ;w&éw%%www 3@4?&%@
| ) wﬁ‘%\ Qﬁw&v szm.w@\f&w ux%mxm%%mwwmn

%%%W\Q \k\%\K e )
C2%Y \%\( 7 e \<

; i .\\‘.:@mwc, u\{.u\&mwwv h\o \N\%\\N ; J\%RQ\
RN A rOh2TS | , |

%wzzm@w% A .

4

 svwsimy

eIT g3 g9 3






Azroconiesr 1

'BICKLEY TO VICTORIA
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ATTACHMENT 1

BICKLEY TO VICTORIA PROPOSED 1200MM PIPELINE ROUTE REPORT ON
THE VEGETATION SURVEY AND RECOMMENDATIONS FOR THE
ENVIRONMENTAL MANAGEMENT OF THE PROJECT.
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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 Brooks, 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
plapteau, 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 weeds, 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 to 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 Brook 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
argas, 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, considerable - - -~
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 f£ill 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
DETAILED 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. wandoo], 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 composed 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 mllder slope with topson on the surface, sow local
indigeneous shrubby species such as Thomasia macrocarpa, Hakea erinacea,
Grevillea glabrataand Daviesia horrida.

SEGMENT

3110 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, scattered Tarri [Eucalyptus calophylla] and WA flooded gum
[E. rudis] and paperbark [Melaleuca rhaphiophylla] 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, Grevillea glabrata and Daviesia horrida, but
also exotic weeds [grasses and Plantago lanceolatal).

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



Soils

Grey-brown sandy loam with granitic boulders and outcrops .

Overstorey

Open woodland composed mainly of stunted WA flooded gum [E. rudis].
Understorey

Open shrubland of Jacksonia stenbergiana, Acacia saligna, Phyllanthus calycinus,
Chorizema dicksonii, Calothamnus sanguineus, Stypandra glauca 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 saligha are ecologically atypical here and are suspected to be colonizers of
the existing road disturbance.

SEGMENT
34 to 35.
Topography )
Pantly 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 siope 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 foliosa.

Recommiendations

Pipe placement and culvert construction in the gully have potential o 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 Grevilled bipinnatifida,
Chorizema dicksonii, Calothamnus sanguineus and Hypocalymma angustifolium
over all disturbed surfaces.

SEGMENT

3510 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.

AN



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 t0 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 Grevillea 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.

A



SEGMENT

3810 39

Topography

A descent into a minor gully

Soils

Light brown gravelly sandy Ioam

Overstorey

Open woodland of marri.

Understorey

Strongly developed shrubby story of Grevillea bipinnatifida, G biloba,
Calothamnus quadrifidus, Acacia pulchella, Goodenia fasciculata, 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.

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 Grevillea 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



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. R
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 10 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.



SEGMENT

43 to 44

Topography '

A steep ascent from the gully.on to a stony ndge with numerous granitic outcrops.
Soils

Light brown to 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, Phyllanthus
calycinus, Loxocarya flexuosa, Borya and Stylidium spp, the fern Cheilanthes
tenuifolia and the herb Isotoma 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 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

44 10 45

Topography

A near level 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 pulchella,
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 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.
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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 pulchella,
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
mdsgeneous sedges and the shrubs Thomasia foliosa, Phyllanthus calycinus,

B

Dryadra nivea and Hypoca/ymma angustn‘ollum

Recommendatlons

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
Myrtaceaé 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 vegetatnon

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 t0 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



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 /sotoma 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 t0 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 woodiand.

Understbrey.

Mostly grassy understorey, but containing scattered shrubs and the indigenous
grass Danthonia caespitosa.

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 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 10 50

Topography

A low ridge.

Soils

Yellow-brown to red-brown gravelly sandy loam with boulders.
Overstorey

Mainly a disturbed open wandoo woodland.

Understorey.



Mostly grassy understorey, but containing scattered shrubs of Darwinia citriodora,
Thomasia macrocarpa, Phyllanthus calycinus, Astroloma foliosum, Trymalium
floribundum and Acacia puichella.

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 Darw:n/a cztnodora Astartea fascicularis, Phyllanthus
calycinus, Hakea undulata, Trymalium floribundum and Acacia pulchella,
interspersed with some indigenous Lepidosperma spp. and exotic grasses such
as Briza 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 the 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

5110 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, Grevillea biloba, Phyllanthus calycinus, Hakea undulata, Astroloma
foliosum, Trymalium floribundum and Acacia pulchella, interspersed with some
indigenous Lepidosperma gladiatum and Stypandra glauca. 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 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

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, Astroloma 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 much

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-browh 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-former parkland clearing for pasture now being invaded by a new
generation of trees. Beyond 120 m marri-wandoo woodland.

Understorey.

For the first 120 m mostly grassy understorey, but containing scattered shrubs of
Xanthorrhoea preissii, Hibbertia rhadinopoda, Trymalium floribundum,
Macrozamia riedlei 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 grasses 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, Grevillea biloba, Thomasia
macrocarpa, Chorizema dicksonii, Thomasia foliosum, Hypocalymma
angustifolium, Hibbertia rhadinopoda, Acacia pulchella, Petrophile seminuda and
Stypandra glauca.

-

. ..-.Near 56 the exotic grasses.and. Plantago lanceclata-become once more prominent. ™~ =~ =+

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, Isolepsis] 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



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.

Understorey.

Well developed shrubland of Grevillea 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.

Overstorey

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. Darwinia citriodora and D. 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 10 ensure adequate regeneration. The f{loristic 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

611062

Topography

A mild lower slope of the Munday Brook valley.

Soils

Light-brown to red-brown gravelly loam with a few boulders.

Overstorey

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
trifurcata, 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 coliection 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.
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-sedges Lepidosperma and Tetraria spp. the monocot Thysanotus multiflorus. and
the indigeneous grass Tetrarrhena laevis.
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.

T

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.

= On the streambank tall dense shrubland of Grevillea glabrata, Trymalium
floribundum and Thomasia macrocarpa. On the rocky slope a dense shrub

--shrubland of Grevilleabipinnatifida-Hakea erinacea and Danwinia 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.
Overstorey
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
fascicularis 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
'Tacing on the abuttment of the crossing, is needed compared to the previous
crossing, which has been serlously damaged by floods and is an unsightly and
possibly unsafe mess.



SEGMENT

65 to 66

Topography

A rise from the crossing of the Munday Brook.

Soils

Red-brown gravelly loam with dlontlc boulders.

Overstorey

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, #all shrubland of Hakea lissocarpha , H. undulata, Darwinia citriodora and
Thomasia macrocarpa.

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.

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.

Overstorey

Widely spaced woodland of wandoo on a steep rocky slope.

Understorey.



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 accesstrack 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 Grevillea glabrata, with a lower stratum of Darwinia

citriodora, Hypocalymma angustifolium, 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

6910 70 ¢

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 prelssl,
Pimelea sylvestris, Petrophile serruriae, Acacia pulchell, Leucopogon capitellatus,
Thomasia foliosa, Dryandra nivea and Hibbertia hypericoides. Near 70 strong
development of exotic weeds such as grasses, Plantago lanceolata 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 deve opment
of exotic weeds such as grasses, Plantago lanceolata and Echium planiageneum
[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

71t0 72

Topography .- - s o ' :
Compiletion of the descent from the kncu to Munday Brook, with mild gradiem‘.s bath
along and across the pipeline.

Soils

Red-brown gravelly loam with boulders near the stream.

Overstorey

Very strongly disturbed, with some residual marri trees, but also exotics [Malus -
applel.

Understorey.

Disturbed, with indigenous shrubs largely replaced by strong development of
exotic weeds such as grasses, Plantago lanceolata, 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 wsth 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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