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Aview of Big Brook Dam looking in a north-easterly direction. The photograph
was taken in June 1988 soon after the spillway overtopped. The main day use
area can be seen in the background.
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1. INTRODUCTION

1.1 Background and
purpose of the issue
plan

This report outlines management strategies for
the Big Brook Dam and Reservoir areas and
fulfills the recommendations of the Environmental
Protection Authority’s (EPA) assessment repont.
The intended duration of this issue plan is ten
years; however, the need for revisions will be
considered after five years. In the EPA’s report
(October 1985) three main recommendations
were made with respect to acceptance of the dam
construction on environmental grounds. These
are:

(i) With respect to the reservoir environment:

‘The EPA recommends that the Water
Authority of WA, in conjunction with the
Department of Fisheries and Department of
Conservation and Land Management,
establish a monitoring programme to de-
termine the effect of the proposed dam on
migratory species of aquatic fauna and the
effectiveness of remedial measures pro-
posed in the PER'. The results of the
monitoring programme should be provided on

a regular basis to appropriate government
departments.’

(if) With respect to the downstream environment:

‘The EPA recommends that consideration be
given by the Water Authority to the construc-
tion of a fish trap immediately below the exist-
ing Pemberton Weir.’

(iii) With respect to recreation:

‘The EPA recommends that a management
plan be prepared by the Water Authority of
WA, with the assistance of and local groups,
which would ensure that recreation activities
on and adjacent to the proposed dam are
facilitated in appropriate ways and at appro-
priate places.’ [sic]

This report is chiefly comprised of four sections.
Section 2 provides a brief description of the Big
Brook Dam and the surrounding area. Details on
the environmental and recreational management
of the site are contained in section 3. Sections 4
and 5 describe, respectively, the maintenance
and monitoring that will or has been undertaken.
Historical details of the water supply system and
trout hatchery in the Pemberton area are con-
tained in Appendix A. Dam statistics are listed in
Appendix B.

1 Public Environmental Report (Public Works Department, May 1985)



2. DESCRIPTION OF DAM AND

ENVIRONS

2.1 Location and
purpose of the dam

The Big Brook Dam (see frontispiece) was con-
structed to enable an unrestricted water supply to
the trout hatchery and to supplement the town
water supply. The dam is located (see Figure 1)
approximately 250 km south of Perth, Western
Australia, and 6.4 km north of Pemberton on the
Big Brook, a tributary of the Lefroy Brook. The Big
Brook Arboretum is situated 3.7 km west of the
Big Brook Dam. The dam, which was built in 1986,
is 7 metres high and creates a reservoir (see
Figure 3) with an effective storage of 630 000 m?.
Reservoir volume and surface area versus depth
curves are shown in Figure 2. Other dam statistics
may be found in Appendix B. For most of the year
the Big Brook Dam has little affect on the
streamflow to the Lefroy Weir (also known as the
Pemberton Weir) as the dam overflows during the
winter months. During the summer and autumn
months, water is released from the dam to supple-
ment the flow into the Lefroy Brook and the Lefroy
Weir.

The dam has a floating offtake that can be raised
or lowered to allow the selection of water with
optimum quality, particularly since the oxygen
levels and the temperature of the water can vary
considerably with depth. This facility is necessary
as a water temperature above 21°C and an oxy-
gen deficiency can increase the incidence of trout
loss through disease.

A fish trap has been incorporated into the down-
stream face of the dam to catch brown and
rainbow trout moving upstream to spawn. The
trapped trout are then egg-stripped and released
by Fisheries Department ofticers.

2.2 Land Tenure ..~

Big Brook State Forest (Figure 1) has security of
tenure equivalent to ‘A’ class and is vested in the
Lands and Forests Commission. A ‘C’ class re-
serve vested in the PembertorvNorthcliffe Tourist
Bureau adjoins Big Brook Forest on the western
edge of Pemberton townsite. The area to6 the
south of the reservoir, bounded by The Arbore-
tum, the Rainbow Trail, andthe dam (see Figure

1), will be managed with a priority for scientific
study and education.

The Department of Conservation and Land Man-
agement (Southern Forest Region) Regional
Management Plan (December 1987) shows that
the proposed land use management priority allo-
cated to the majority of Big Brook State Forest is
water production with compatible secondary uses
for wood production and recreation. (Also see the
Southem Forest Draft Management Plan April
1987 and supporting papers.)

2.3 Catchment and land-
use

Big Brook is a short fourth order stream, formed
by the confluence of Four Mile Brook and Five
Mile Brook. It is a tributary of Lefroy Brook and
has a catchment area of 115 km? (see Figure 1).

The main land uses in the Big Brook Catchment
are agriculture and forestry. Approximately 20%
of the catchment is cleared land which supports
varied uses ranging from dairying to orcharding,
with the dominant agricultural use being pasture
for grazing and hay production.

2.4 State Forest

The Big Brook Dam is located within the Big Brook
State Forest which was harvested by the clearfell
method during the late 1920s and regenerated in
the early 1930s. Logging during this period was
carried out by axe and hand saws with the logs
transported to the mills by steam locomotive.
Some of the old stumps display the notches used
for the axemen’s planking and many of the current
roads follow old railway formations. Big Brook
Arboretum, which was started in 1929 was
planted to assess the potential of exotic tree
species. Rainbow Trail was converted to a scenic
drive in 1969/70 by the Forests Department, as
was Tramway Trail in 1971/72. The Arboretum
has, for some time, been a popular recreation site
for tourists and local residents. In addition, the Big
Brook State Forest is a valuable ‘demonstration
forest’ illustrating the success of karri regrowth
forests and multiple use management principles
(see ‘Big Brook Karri Forest—Forestry in Action’,
Forests Department of W.A., 1984.)
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Figure 2: Capacity and surface area curves.

2.5 Biophysical
environment

The Big Brook catchment forms part of the south-
ern extremity of the Darling Plateau.

The soils are generally yellow podzolics on the
upper slopes with brownish red loams or sandy
loams overlying a red clay subscil below. Associ-
ated soils are sandy colluvium in gullies and
alluvium along major streams.

The dominant vegetaiion is karri (Eucalyptus
diversicolor) with the typical understorey of karri

oak (Allocasuarina decussata), karri wattle (Aca-

cia pentadenia), and karri hazel (Trymalium spa-
thulatum). Much of the forest is regrowth following
clearfelling in the 1930s. There are small areas
where logging was not carried out and some of
these areas can still be seen on the south-western
side of the dam.

Within the riverine landscape the dominant tree is

Warren River cedar (Agonis juniperina), with pep-
permint (A. flexuosa), paperbark (Melaleuca mi-
crophylla) and associated swamp vegetation
forming the understorey.

The Arboretum has numerous tree species from
other countries and from eastern Australia. Some
of the Acacia spp. and Pinus spp. wildlings have
spread along the riverine landscape.

Weeds have also infested the area, particularly
blackberry (Rubus fruticosus) and bidgie widgee
(Acaena nova-zealandia).

.. Following detailed observation during the prepa-

ration of the PER, no rare or endangered species
were located on the site. There was some uncer-
tainty regarding the distribution of the flowering
plant Hydrocotle hirtabut this plant is now consid-
ered to be widespread throughout the karri forest.

A more detailed biophysical description of the Big
Brook area is contained in th. PER (Public Works
Department, 1985).



Figure 3: A view of Big Brook Reservoir looking west
from the Dam wall.




3. ENVIRONMENTAL AND ey
RECREATIONAL MANAGEMENT

3.1 Objectives of |
management

The primary aim of this iésue plan iS to. allow‘ rec-
reational opportunities at the Big Brook Dam and

reservoir while maintaining water quahty and en-
suring protection to the environment of the area.
Overall strategies to fuflll the objectives of the pian
are to:

(1) Deveiop recreational facilities in accordance
with the master plan.

(2) Establish a monitoring and maintenance pro-
gramme to ensure appropriate protection of
the environment in the area.

(3) Develop appropriate recreation facilities that
are accessible to all people and allow a level
of use which does not impair the water quality.

(4) Integrate the development with other facilities
in the Pemberton area.

In addition, educational and interpretative (e.g.
birdwatching) opportunites will be encouraged.

3.2 Management
responsibilities

There are a number of authorities which have
responsibilities for different aspects of the man-
agement of the Big Brook Dam area. The success
of the area as a recreation asset depends to a
large extent on co-operation between these au-
thorities. The main organisations and authorities
involved in managing the area are listed in the
preceding table together with their respective
responsibilities.

3.3 Master plan (by
CALM)

A master plan, which has been prepared in accor-
dance with the requirements of the Shire of
Manjimup, the Department ot Conservation and
Land Management, the Environmental Protection
Authority and the Water Authority, details the
ultimate development proposed in the area. The

plan shows access to the site and the

location of facilities and major focal

points (see Figure 5— inside back
cover).

Organisation

Responsibility

3.3.1 Vehicle access

Conservation and Land
Management (CALM)
- the Big Brook Reservoir.

Water Authority of W.A.

Fisheries Department

Management of State Forest includ-
ing the recreation area surrounding

Management of the Big Brook Dam
and Reservoir. Monitoring of the
water quality and reservoir levels.

Management of trout and marron
stocks in the Big Brook Reservoir.
Momtonng of the fish trap.and the
monitoring of trout and marron
stocks in the Blg Brook Reservoir =

Vehicle access to the dam will be (see
Figure 1)

—one way from Pemberton along
Rainbow Trail; an approximate dis-
tance of 6.4 km

—two way from Pemberton via Golf
Links Road, Mullineaux Road, Per- .
cival Road and Range Road;
approximately 4.5 km

—two way from Manjimup via Paddy
Road, off Tramway Trail :

Shire of Manjimup .

Pemberton Tourist
Bureau

‘Management of Shlre access to the'|
< area and co-ordination of the
- various local interest groups. vl

Dussemmauon of information
- rélating to the recreational and
1 environmental attractlons ln the
- -Big-Brook-area. (16

« . —one way from the The Arboretum via

Link Road and Rainbow Trail

" The re-aligned Rainbow Trail to the
_ north-east of the dam will be two way

from the dam. wall to Casuanna_

“Corner. Beyond Casuarina Corner, =



Rainbow Trail extends ‘one way’ from to, The . , screening.has grown, the.buses.will park in a
Arboretum and onto Stirling Road. This arrange-_‘ i ‘-parallel carpark oh Rainbow Trail mstead of using
ment allows flexibility of vehicle movement the loop carpark. Users who know the area may
around the rhajor recreation sites and permits bypass the"loop. This site will be used as an
visitors to return to- Pemberton or Manjimup via unloading point-for canoes and sailboards:

the above mentioned routes. A loop road, namely
Link Road, has been built from The Arboretum so
that visitors may reach the dam from The Arbore- .
tum. Minor tracks leading onto Rainbow Trail wili
be signposted accordingly, with disused tracks
being ripped and revegetated. Log bollards will be
erected along Rainbow Trail from the dam to the
northern end of the parkland area near Casuarina
Corner to prevent vehicular access between the A roadsude puII over bay suitable for 3 cars will be
road and the reserv0|r ‘ e | built (1989/90) at an elevated vantage point (site
D, Figure 5) with views to the dam wall and the
western arm of the reservoir.

A car parking area (site C, Figure 5) with a
capacity for approximately 65 cars and 5 buses
has been constructed at the main day-use picnic
area. If required in the future this area may be
extended to accommodate in excess of 80 cars.
Stands of karri oak (Allocasuarina decussata)
screen the car park from the picnic facnlmes

Two gates. have been built to allow Water Author-
ity and Fisheries Department vehicles access to
the gauging:station and the fish trap. Other than A 10-15bay car park will be constructed (possibly
for management: purposes and emergencies, no 1989/90) at the secondary picnic area (site E,
vehicular access will be allowed on the old Rain- - Figure 5) known as Casuarina Corner. This car
bow Trail on the southern side of the reservoir. park will, in the short-term, ‘double as a turn
around point for visitors wishing to return along
the two way section of Rainbow Trail to the main
day-use area.

Access to The' Arboretum will be via two routes. .
Visitors may reach The Arboretum using Rainbow
Trail via the dam or from Sequoia Road via Tram-
way Trial. . » A roadside pull-over bay suitable for 4 cars will be
Wk S built (1989/90) on Rainbow Trail (site F, Figure 5)
in the forested area at the northern end of the
dam. This car park will service a short walk trail to
a lookout.

Funds permitting;; it:is likely that Rainbow Trail -
from the dam.wall to the Arboretum will be up-

graded to facilitate two way access by 1990. A
proposed realignment of this route adjacent to &
Casuarina Corner is shown on the master plan . A 10-12bay parking area (site G, Figure 5) willbe
(Figure 5). This-option will necessitate widening constructed (possibly 1990/91) at the headwater

Range Road but will retain the character of Rain- of the reservoir at a site known as Island Bend.

bow Trail between Pemberton and the dam. -~ - Earth mounds will be used to screen ihe vehicles
SV from activity areas.

3.3.2 Car parks - -~ Parking capacity at The Arboretum picnic area will

Seven areas (see Figure 5y have been allocated D€ for 2 buses and'12'cars.

for parking around the dam with one locatedat .. ... . . . .

The Arboretum. The capacity of these ranges ....3.3.3. Walk trails and the
from 3 to 70 vehicles. Totem signs will give ade- “ - Bibbulmun Track
quate warning of all parking areas. The-details of _

these car parks {in increasing distance from the""
dam heading in a north- westerly dlrectlon) are as
follows:

f’A_system of walk trails will link the dam and The
. Arboreturn.. The grades in these trails will be suit-
A - able for access by disabled persons. Surface

= w.treatment will be.upgraded, withthe aim of sealing

A six bay parkmg area (sne A Fugure 5) has been” )
constructed below thé damwallon Range Road to~ the mamJoop by 1990‘,.&’ allow easy access along

cater for those users who wishi to pefuse the dam . _the'trails, by wheel chairs. As seen on the master
wall or walk around the western side. of the dam WV plan (anure 5), 1he walk trail will circumnavigate
“the reservoir with much of the trail on the southern

A parking area (site B, Figure'5) for 7 cars and 2 o «side following:theoriginal alignment of the Rain-
buses has been built-on a loop-off. Rainbow Trail  “bow Trail. Wherever possible, pedestrian access
approximately 200 m north-east of the dam wall. 4nd vehicllar access have been separated. Pe- :
This is o cater for the short stop visitors.who v»fant destrians will only need to cross Rainbow Trail
nge,- near. The- Arboretum. Bollards will be

to 0vervnew the ‘'dam wall and |mmed|ate area ..Of
wrthdut leavmg their vehlcles An' ‘information «~ erected- along the-walk .trail to restrict any un-
board wrll be bunlt at thlS site. Onbe suffucnent authonsed USebﬂheJarea by vehncles

~

{



A small footbridge will be built at the headwaters
of the reservoir in accordance with the require-, -

ments for all purpose pedestrian access. Pedes-
trian movement at the dam wall will be monitored
and modifications to trails made if necessary.

Seating will be provided at selected vantage
points along the walk trails at intervals of not more

than 500 m. Three sheltered seating: arrange- -

ments will also be constructed along the trall

The Blbbulmun Track will be realigned to pass. .
through the Big Brook Dam recreation area and'

The Arboretum.

3.3.4 Activity areas

At the dam), the facilities range from a‘large group

use area to-a small informal picnic site. The sites

for the three picnic areas have been selected to
take advantage of various features and so that
each is visually independent of the other. The
area between the dam and the Rainbow Trail
extending from the dam wall to Casuarina Corner
has generally been cleared of all understorey
vegetation to create a parkland setting.

In addition to the proposed activity areas, a further-

site (Site H, Figure 5) has been allocated for any
future development of day-use facilities.

In more detail, the activity sites are:
MAIN DAY USE-AREA

To cater for the majority of users and particularly
larger groups, the major day-use area (Site |,

Figure 5) has been designed to incorporate ap- -
proximately 3.5 ha. The large car park sited some .,

60-90 m to the. east will service this site. .

Facilities provided to accommodate the range of .
users anticipated will include a large toilet block, a -
sheltered barbecue area, 15 picnic tables, 8 bar- .
becues (2 round campflre type and 6 standard), a
sandy beach areaand possibly some simple bush -
style play structures. Picnic facilities will not be -

located close to areas with large surface run-offs

nor within 30 m of the reservoir when itis at its full .-
supply level, Additional planting of karri oak (Allo-- -
casuarina decussata) will be undenaken within. -
areas subject to large surface run- olfs and to. .

provide screening.

A small structure will be erected wnthm lhls lacmly

area to house the plaque commemorating the
opening of the Big Brook Dam.

CASUARINA CORNER

Facilities at this site (Site J, Figure 5) have been
designed and located to cater for families and

small groups. It is not intended that large: groups'f
such as coach tours will use this area. ‘o

The intention is to construct a toulet block at thls_'

site by 1990 but this will be determined by recrea-
tional use patterns in the vicinity. Facilities are
likely to include 8 picnic tables, 6 :barbecues, a -
sheltered barbecue and informal log seating. This
picnic area will be linked to the walk trall byapath =
extending lrom the car park

ISLAND BEND

A small informal picnic area will be developed at
this site (Site K, Figure 5). It will be the last of the
three picnic sites at the dam to be built. Facilities -
will cater for picnics only. No barbecues will be ~
provided but a small shelter will be constructed. It
is anticipated that visitors seeking privacy will use -
this site. In addition, fishermen are likely to use -
this area as it provides parking close to the walk
trail on the western bank. Due to the regular .
sighting of various species of water fowl in this: .
section of the dam, it is likely that bird observers. =
will also favour this site.

DAM WALL

No facilities will be located at the dam wall with the
exception of the walk trail. The land around the
spillway and the bridge below.the dam has beéen
graded to complement the structure (see frontis-
piece). To improve the visual amenity of the area,
plantings of karri have been undertaken to reha- -
bilitate a borrow pit. Some additional planting of
riverine species will be undertaken to improve the
appearance of the cleared area with other plant-
ings being used to provlde screenings and to
control vehicular access.:

Alarge log displaying features from earlier logging

techniques is currently located at the dam wall.
The final siting for this feature is yet to be decided; -
however, it is likely to:be placed on the northern '
side of the main day use area. Offers of period
machinery to complement this log have been -
made by a neighbour and this may be incorpo-
rated into a display leatunng a steamn hauler and
cable Iog smggmg ‘ sl

THE ARBORFTUM

The Arboreturm is to be developed as amajor day-
use area. A number of walk trails with information
boards will be constructed in the plantation. Other
facilities will include a toilet block, a sheltered
barbecue and picnic tables.

OTHER FEATURES

Two informal lookouts (Sites L and M, Figure 5)
will be built adjacent to Rainbow Trail. One will



afford extensive viewsfrom the parking area (site:" -
D) while the other will-link with a short walk to an:.-
elevated vantage point. This trail will not neces- .

sanly be acceSSIbIe by disabled persons as then
Iandform |s steep (greater than 1:7). ‘

A small amphutheatre (see Figure 5) will be burlt': '
(possibly :1991/92) - between Casuarina Corner
and the:main-day-usearea. This will be used by .::

school groups, forest tours and for specific educa-
tion/information programmes. It is believed that
the amphitheatre will have regular use as there is
no such«facility‘in the.Region at present.

e

B R I e =

3. 3 5 Tonletiblocks

Wnthm 5T years;depending on the user require- *
ments, it is anticipated that:four toilet blocks will -

be .constructed within‘the:area. The facility at the
main -day-use~aréa. has.been completed. The
capacity ofthe toilet:blocks yet to be built will vary,
depending on the site. These will be located at the -
major-activity areas including The Arboretum.

Specifications for the construction of ‘the outflow

control will be in accordance with the Water Au-

thority and Manjimup Shire Health Regulations.

3.3.6 Water based recreation
and fishing

Swrmmlng,

voir,- howeyer, :power. craft are. not permitted.. In
order.to limit hydrocarbons:such as petrol and oil-

entering: .the. reservoir;.cNo:provision.-has been . -
made for a boat ramp. Visitors will need to.carry
their craft from erther of the car parks a dlstance_ :

of upto120m

A beach (seeFlgure 5) approxrmately 50 metres i
long by :about 20: metres:-wide,. wnll be Iocated at i

the major day use: area 5 5%

]

FISHING ~~ = *

All tlshmg actnvmes are managed by the Flshenes1
Department. Fishing will be restricted by closed -

seasons encompassing the trout and .marron __
spawning season. Fishing seasons “will ‘be dis-
played on signs on. each major rroad approach to-:

the dam..; iy SRR o el 1o RO

anoelng, sallboardlng ;and flshlng &
from boats or shoreline are allowed on the reser- -

Marron

To mamtaln water quahty. marron fishing i |s to be
conhned to the use of ‘dry-bait’ such as pelletted
stock feeds(e g ‘chicken pellets). Neltherotfal ‘nor
boats are to be used for marroning. -

Trout

Fishing for trout is restricted to the use of artificial
lures (e.g. ‘spinners’ and artificial flies). Fishing
from unpowered boats is permitted. Stocks of
Rainbow Trout will be matntamed by the Fisheries
Department by stockmg from the Pemberton Fish
Hatchery.

3.3.7 Horse riding:and pets

Horse riding is permitted:in.the majority of State
Forest. However,.it will not be promoted in the
recreation zone around Big Brook Dam. A marked
horse trail linking Diamond Tree to The Arboretum..
is being established (see Figure 1). The trail will
not enter the parkland recreation area around the
dam but there will be loading facilities and possi-
bly holding yards on the northern side of The Ar-
boretum.

Pets will be allowed in most of the catchment area
but will not be permitted in the reservoir. Dogs
within the facility areas must be on a leash.

3.3.8 Camping

Camping will be prohibited within the immediate

damarea: Itis envisaged, subject to water quality,
that some camping will:be facilitated by 1991/92
at The Arboretum once appropriate facilities have
been developed: It islikely that the camping areas
will complement the horse trail and yard facilities.

3.3.9 Information

Informatton boards and brochures will be
prepared to ensure that’ users of the site have
sufficient knowledge to make maximum use of the
areéa: A’ locatron map/plan will be erected at the
car’ park near the dam, at The Arboretum and at ~
the start of’Rainbow’ Trallf" It is anticipated that
smiall_information’ bbards will be’ located within ‘-
The Arboretum and atong the’ frails provndnng___
details * on“'points ‘of interest. A brochure is
currently being prepared for the area.



4. MAINTENANCE

4.1 Parkland area

The 16—17 ha open parkland area extending from
the damto Casuarina Corner and bounded by the
Rainbow trail and the eastern shore of the reser-
voir has had pasture grasses sown to further
enhance the desired character. It is anticipated
that slashing will be required 4—-5times per year.
More intensive maintenance may be required in
the vicinity of the major picnic area. This is likely to
include additional mowing and fertiliser applica-
tions. Consideration will be given to occasional
irrigation of this main picnic area in the high use
period, however, this will depend on available
funding.

4.2 Tree planting

Tree planting will be carried out to enhance views,
provide screening and to direct vehicular move-
ment.

As far as practicable, tree species in the dam area
will be endemic to the forest and be planted in
harmony with the existing plant associations. In
The Arboretum, various species will be selected
to supplement existing stands or to provide
additional variation. Existing tree stands within
The Arboretum will be treated in accordance with
accepted silvicultural practices to enhance stand
appearance and to demonstrate growth potential.

4.3 Noxious weeds and
pests

There are a number of plants which are either
declared noxious weeds or are pests. These in-
clude blackberry (Rubus fruticosus), bidgee
widgee (Acaena nova-zealandia), pine wildlings
(Pinus radiata), and black wattle wildlings (Acacia
melanoxyalon). '

It is intended to eradicate the blackberry and the
bidgee widgee from the area. This work will be
undertaken by the Agriculture Protection Board
(APB) in conjunction with CALM and in consulta-
tion with the Water Authority and the Fisheries
Department.

Wildlings of pine and exotic wattles will be
restricted to vegetated areas which have been
substantially modified such as The Arboretum. In

other areas wildlings will be removed as funds
become available.

4.4 Fire

The main forest area surrounding the dam and
The Arboretum will be burnt on a five to seven
year rotation in accordance with existing fire
control measures adopted in this category of
State Forest.

The forested area bordered by Tramway Trail,
Rainbow Trail and Stirling Road; the cleared par-
kland area; and the Warren River cedar stands
between the dam and The Arboretum will not be
programmed for burning. A strip of land approxi-
mately 20 m wide on the eastern side of Rainbow
Trail from the dam wall to Casuarina Corner will
be cleared of large fallen logs and debris to reduce
maintenance and management associated with
future prescribed burning activities.

4.5 Erosion control and
rehabilitation

Particular attention will be given to recreational
use patterns in the area to ensure that erosion of
banks, walk trails, roads and picnic facilities does
not occur to the level where water quality is
reduced.

Outflow areas from culverts will be planted with
karri oaks (Allocasuarina decussata) to assist in
soil binding and to slow surface water flows. Simi-
lar treatments will be undertaken in the major
surface water run-off areas.

Banks, batters, disused roads, borrow areas and
gravel pits will be rehabilitated. Some banks
around the dam are likely to slump into the dam. If
slumping does occur the bank will be revegetated
in accordance with Water Authority requirements.

4.6 Timber harvest

Future harvesting of the Big Brook State Forest
will include the thinning of the existing karri re-
growth followed by the clearfelling of the mature
crop at an approximate age of 100 years. All
future harvesting operations will be signposted
and access to some minor roads may be re-
stricted to ensure visitor safety.

1w



To maintain the visual amenity of the reservoir
area, no harvesting activities will take place within
200 m of Rainbow Trail, and clearfelling op-
erations will be restricted to an area outside a
ridgeline buffer extending eastwards from the
dam. The area to the south-west of the dam was

set aside as an.example .of-unthinned Karri
regrowth and:will therefore not be harvested in the
future. Roadside buffers on other access roads
will be managed to maintain the visual quality of
such roads.



5.1 Hydrologic

The Water Authority monitors the water level in- '

the Big Brook reservoir on-a continuous basis.
Water releases and overflows are also-monitored
at the Rainbow Trail gauging station. The mini-
mum level to which the reservoir will be drawn
downtois 104 m AHD. This level is 2 m above the

reservoir bed and represents 4% of the.full supply.:

volume.

5.2 Water quality

Dissolved oxygen and temperature at vanous:

depths in the Big Brook Reservoir are monltored
twice a year between February and May. This
programme ensures that water of optlmum quality
is released into the: Lefroy Weir.

The minimum drawdown Ievel set forthe reservoir
will limit water quality problems relating to warm-

ing of the water and pollutant dillution.-Should the _:

levels in Big Brook:Reservair fall to or near the
minimum supply. iével,-bacteriological analysis of

the water will be performed and swimming and .

recreation in the réservoir wnII be suspended

The quality of the town water supply is protected
in several ways. The dissolved oxygen content of
the water is raised as the water released from Big
Brook Reservoir travels along Big Brook to the
Lefroy Weir. The water in Lefroy Weir dilutes any
incoming pollutants and provides a residencetime
in which most harmful organisms will die. Full
water treatment consisting of coagulation, filtra-
tion and chlorination plus bacteriological analysis
of the water is carried out prior to distribution to
the town water supply.

5.3 Aquatic fauna

5.3.1 Native fish

In May 1987, a study by Murdoch University
commenced on the effect of the Big Brook Dam
on the migration of native fish. In all there were
fifteen sampling sites chosen along Lefroy Brook
and Big Brook and their feeder streams. Seven
sampling runs (see Figure 4) were conducted,
these being mainly in winter and spring when pre-
spawning migrations are undertaken by several
species of fish.
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Eight different species were captured during the
study, these being the westarn minnow (Galaxias -

Occidentalis), mud minnow (Galaxiefla. munda),

nightfish (Bostokia Porosa), westem pygmy perch .
(Edelia vittata), rainbow and brown trout (Salmo ..

galrdner/ and Salmo trutta) redfin. perch (Perca

fluviatilis) and pouched Iamprey (Geotria austra- .

lis). For all of the native fishes, numbers were

usually greatest in spring but these mainly con-
snsted of young fish under-30 mm in: 1ength

Several of the native spe(:les were restncted in

their distribution. Mud minhows were largely lim-
ited to the area above Big Brook Dam due to this
being a suitable habitat. Nightiish were effectively
present at all sites except for the Big Brook Reser-

voir. Large numbers of small (ie less than:30 mm).:
western pygmy perchiwere found in the upper -
reaches of the Big Brook Resefvoir ‘during =
November. Apparently the young perch are swept <
downstream following spawning and congregate*

in the upper reaches of the Big Brook Reservoir.

Since trout numbers also build vp:below the dam -

during November, there is: a possibility that the

trout may prey on the - western pygmy perch. The -

-

axs

western minnow was.only found below Lefroy, .

Welr desp:te there bemg ideal sites above Lefroy.

Weir. This may be a result of prédation by trout in
the past.

The pouched lamprey breed in freshwater but
feed predominantly at sea. The larval stage
spends approximately 3 to 4 years in the soft
substrates of freshwater streams before meta-
morphosis. In general, only areas upstream of Big
Brook Dam are suitable for colonisation by larval
lampreys. The study indicated that migrating adult
lampreys have not been able to negotiate the Big
Brook Dam and thus spawn in the upper reaches.
This was attributed to the lampreys not being able
to get past the expansion joints in the dam wall.

Since the Big Brook Dam regularly overtops dur-
ing July and August there should be little problem
for the recently metamorphosed lampreys in
reaching the ocean.

5.3.2 Trout and marron

The Fisheries Department regularly monitors the
fish trap and trout and marron stocks in the Big
Brook Reservoir. This monitoring has shown that
very few trout are attracted to the fish trap be-
cause of the approaches. Trout are having some



difficulty in jumping into the pool adjacent to the
trout trap at low flows because of a concrete lip
running across the brook between the down-
stream sidewalls.

5.3.3 Managementstrategy

The éXpansron jomts m Blg Brook Dam will be
fllled in to allow the pouched Iamprey to negotrate -

the dam wali. Since the tampreys usually move at ~
nrght rocks'f'

i I‘be cen?f nted into the pool at the
al o

is rspecres erI be monrtored in the future

and should a specres be erradrcated upstream of p

consrdered

To correct the approaches to: the hsh trap, acut
will be:madednthe:lip of. the.concrete apron near.
the trap. Bejow this cut:a: pool-will be:created.by
congcreting in -a few..small-boulders.~To further
attract the trout-once runoff is initiated, water. will

be released from-an 200 mm valve in additionto
the:=100 mmovalve: currently being used: The ‘in-:-.:-
creased efficiency. of the trout trap should resultin: »
decreased: numbers: of .trout/immediately below .-
the.dam. wall'whichtin tuen will-lessen-the rrsk of

trout preying-on-native: specres ALt
The Water AUthoﬁty has some co

1ol of wati

released upsiream of BigBISk Dar, This water .

VR il

e

will be managed s that it duplicates flows ina
‘standard”year as closely as possible. .

5.4 Reporting

The results from the aquatrc fauna monltonng
programme..will. be provided to the Fisheries .
Department and the, Envrronmental ‘Protection.
Authority.on a regular basis.. .

REFERENGES # - - inaginns oo

Pustic Works DeparTMENT, (1985), Pemberton
Trout Hatchery Water Supp/y—Brg Brook
Dam. Public Environmental-Repert.s;, /

DepARTMENT OF CONSERYATION AND ENVIRONMENT,
(1 985), B/g Brook Dam—Pemberton Report™ ;
and Recommendatlons of the. Enwronmental
Protectron Authonty ' '

DEPARTMENT of CONSERVATION:: AND‘ LAND MANAGE-
MENT, (1987), Southern Forest Region Draft
Management Plan and Suppomng Papers .

DEPARTMENT OF CONSERVATION AND" LAND MANAGE-
MENT;2{(1987);, Regional- Management Plan
1987—1997 Southern Forest Region.

FOREST DEPAR;IMENT OF WESTEHN AUSTRALIA (1 984)
Big Brook Karti Forest. Forestry in Action.




Public Water Supply

The Lefroy Weir (also known as the Pemberton
Weir) was constructed on Lefroy Brook in 1947/48
to supply water to the town of Pemberion. The
Lefroy Weir generally overtops for all but the
summer months, and Pemberton Town Water
Supply is taken from ‘run of the river’ for most ¢f
the year. It is fully treated at the associated treat-
ment works prior to distribglion. The weir has &
usable storage of 66 000 cubic metres and that
storage is only required to meet sumimer
demands when river flows are inadequate. Sand-
bagging has been used inthelast 10-156 yedrs to
improve supply security by i lncreasmg storage 1o
approximately 89 000 cubic' metres. Fhis is not a
completely reliable method due to the actiyities, of
vandals and the need to place the sandbags when
the weir has practically ceased taflow. In addition,
the removal of sandbags by vandals or by pver-
topping is a danger to children frequenting poals
downstream of the weir, and warnlng srgns have
been erected. g Ext

A review of the water suﬁbiydéfnénd in the"’aréa
was carried out in 1984 and concluded that the
existing weir was inadequate for the town water
supply. The report also concluded that-at times
there would be insufficient water available to guar-
antee a reserve supply for the town and in these
instances restrictions on the supply of water {o the
Trout Hatchery would be imposed. To enable an
unrestricted water supply to the hatchesy, & dam
on Big Brook was constmcted in 1986 ¢ ¥

Pemberton 'trout-: Hat'c}hery

The Pemberton Trout Hatchery was established
on Lefroy Brook in 1952 by the Pemberton-

Warren Trout Acclimatisation -Seciety.. it -was
taken over by the Departmént of Fisheries in 1971
and expanded and improved for marron breeding
dﬂd research.

The; Pemberton Trout Hatchery is a major tourist
attraction in the Pemberton area with 30 000 pay-
»ing)- tpurists ($1.00 per person), plus non-paying
;school children being guided through in a full
- vigwing year.-The revenue from entrance fees is
an important part of the Pemberton Tourist Bu-
# 183u income: The tourist service relies on a full
complement of fish stocks in all main outside
~.<ponds, and when stocks have been substantially
_.reduced by necessity or mortality, the hatchery
““has had to ciose to tourists. This has occurred in
106?., 631 71,74, 81, and 82

The trout hatchery aIso supplres commercnal and
~ ‘private-buyers with rainbow trout eggs and fry.
" “There are six licensed trout farmers at present
" and’demand in 1985 was in excess of 500 000

eggs and try for the spnng t|me

In addmon to commercral appllcatrons the hatch-

ery carries out a widespread annual stocking pro-
-, .gramme for sport fishing in rivers and dams open
- to. licénsed infand fishermen. This stocking of
puphc waters is necessary as river conditions are
; very suitable for spawning of trout. in 1984,
000 fry and 10 000 yearlings were released
' into south-west public fishing waters for local and

tourist anglers. In the 1983—-84 season, approxi-
étely 27-300'Inland Fishing Licences were is-
i sueé at $6.00 each. The trout hatchery also pro-
.f,;jwdesfiponds for research assisting commercial

{303

The hatchery takes |ts water suppty through an
8, indepgndent off-take erqgt the Lefroy Weir.

143,



LOCATION

~ DIVISION
RIVER BASIN
MAP:NAME
(... "MAP No.

RESERVOIR AREA AT FULL SUPPLY LEVEL

. TYPE OF DAM
- HEIGHT

VOLUME OF MATERIAL IN DAM

S " MAXIMUM, CAPACITY
_‘PERCENTAGE OF MAX. PROBABLE FLOOD

' "’STORA‘GE“IN RESERVOIR

TOP OF DAM
SPILLWAY CREST
OUTLET PIPE INVERT
RIVER BED

LOCAL B.M.
R.L.
DATUM

15~

4

‘Warren
Mannmup
21297 %
1:400 00057

N 6191850 - E'41050

bahectires 7+

Concrete and earth ,
8 ‘metrés - o i
11 2metres &_

550 concreie (cubic métres)
9500 earth (cubic metres). ...

it Ty W e e
Overflow:section:on.

None -

None

Ogee

£

Stilling pool::
20.0 metres: 2 ° : L
139.0 cubic metres per second
139.0 cuhic: metres:pdr second
28%

AH.D. GAUGE VOLUME

R.L. BOARD  (thousound
R.L. cubic metres)

110.30 110.30 1266.2

108.00 108.00 625.2

103.10 103.10 0.2

102.00 102.00 0.0

Co75

123.892

AH.D.
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