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Plans and the 'timber production strategy' (CALM, 1987 a-d). Therefore,

discussion of management for these purposes within this document is brief.

The reader should be aware from the outset that, although recreation
management is the primary focus of this plan, recreational use is not the
priority land use of the catchment. Water and timber production have

priority over recreation.

Finally, it is advised that a similar plan has been prepared for the Logue
Brook reservoir and catchment. The plans have been prepared concurrently
because the two reservoirs are focal points of recreational activity in the

district and have similar uses, problems and management prescriptiomns.















Ve An effective management plan and associated monitoring programme
for this reservoir may be used as a case study with relevance to
other reservoirs and catchments, particularly potable water

storages.

vi. A principal requirement of this management plan is to co-ordinate
the activities of the varlous management authorities involved in
the area (eg. CALM, Water Authority, Department of Marine and
Harbours, Shire of Waroona). Present recreational use traverses

the boundaries of responsibility of these authorities.

1.4 Waroona Dam Catchment Management Plan

1.4.1 Scope

The aim of this plan is to formulate management recommendations for
the reservoir, foreshore, the complete catchment area and a small
area of Crown land below the dam wall. The management recommendations
focus on recreational use, with due consideration to the priority

land uses of water and wood production.

This document is intended to provide guldelines from which an annual
works programme can be formulated. Under the planning procedure
required by the CALM Act, this draft plan will be released to the
public for review for a period of not less than two months. This is

a requirement of the Act.

1.4.2 Plan Structure

This document is separated into five sections, as follows:

e Section A presents a summary of the resource information on which
the plan i1s based, identifies current management activity and
evaluates the environmental resources with respect to

compatibility of recreatiomnal pursuits.

. Section B outlines the overall management objectives for the

major land uses in the catchment.






SECTION A: BACKGROUND TO MANAGEMENT

2.0 DESCRIPTION OF RESOURCES AND PRESENT LAND USE

2.1 Land Tenure

The Waroona reservoir has a catchment area of approximately 4020
hectares. Land tenure is shown on Map 2 and it is apparent that the
majority of land (about 827%) is State forest, vested in the Lands and

Forest Commission and managed by CALM.

Other significant features of the land tenure are as follows:

. three parcels of freehold land in the north-western sector which

comprise about 87 of the catchment;

‘ three distinct classes of land fringing the reservoir, listed in
order of decreasing shoreline length,
- land owned by the Water Authority,
- State forest managed by CALM,

- Crown reserve vested in the Water Authority;

. a small parcel of land managed by CALM which is leased to the

Shire of Waroona for a caravan park.

2.2 Existing Access

Map 3 shows the existing access roads to the reservoilr and the
numerous roads and tracks throughout the catchment. The only sealed
access road is off the South-Western Highway at Waroona, via Nanga
Brook and Invarell Roads. Invarell Road forms a loop around the
reservolr and links with Western Roundary Road which continues in a
general southerly direction along the scarp. Although the majority of
the loop is unsealed, it provides good access around the reservoir
and numerous tracks have been formed from this road to the water's

edge.

Other features of the existing access may bte summarized as follows:












. During summer, winds usually blow from the south-west and
south-east, in winter winds come from the western sector with
highest occurrences from the north-west. The strongest winds

occur mostly from the western sector.

2.3.2 Geology

The main geological element is the Yilgarn Block and the dominant rock
type is a coarse-gralned porphyritic granite. Gneissic rock may occur

along the western edge of the catchment.

A map of the surface geology 1s given in Map 4. Note that laterite
occuples approximately 507 of the land surface, whilst the next most
common surficial deposit is pisolitic sandy gravel. This gravel is
ferruginous and may be locally re-cemented to form am erosion
resistant 'pseudo-caprock'. The gravelly, silty sand is

characteristic of the drainage lines.

2.3.3 Landform and Soils

The Waroona dam catchment lies within the broad physiographic unit
known as the Darling Plateau, slightly to the east of the steep, rocky

slopes which characterize the plateau's western edge (Darling Scarp).

Three landform units are recognized in the area, and these are briefly

described below.

1. Murray (227 of the catchment): The reservoir is located in a
deeply incised valley typical of the Murray Unit, with slopes
between 37 and 157. Red-brown earths are found on the slopes and

gravels together with patchy pseudo-caprock.

ii. Yarragil (367%): The upstream extensions of the major reservoir
valley are known as the Yarragil Unit. These upland valleys have
more gentle slopes (less than 87) characterised by sandy

gravels, with swampy orange earths in the valley floor.

iii. Dwellingup (42%): The gently undulating, upland areas of the

catchment are known as the Dwellingup Unit, which may have a
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from open jarrah-marri forest on deep soils to heath, herbland and

lichens on granite soils.

Swampy areas along the feeder streams may have a fringing woodland of

paperbark (Melaleuca preissiana) and swamp banksia (B. littoralis).

2.3.6 Fauna

A reasonably extensive inventory of fauna found in the jarrah forest
has been compiled over the years. Surveys have been conducted in
nearby areas, such as for the Willowdale bauxite mine (Alcoa, 1978)
and the Harris River project (Water Authority, 1984). The reader is
referred to these reports and to the resources document for the Lane
Poole Reserve (CALM, 1986 a) for an indication of the fauna likely to

be found in the catchment.

2.3.7 Landscape

The landscape or scenic resources of the Waroona dam catchment are
typical of the Darling Plateau. Overall, there are three principal
landscape types which summarize the scenic value and appeal of the

area:

1. Reservoir and foreshore - The expanse of open water with fringing
forest is the maiu attraction. Waroona dam has two flooded
valleys with several minor embayments where 'feeder' streams
enter. The fringing forest is a relatively healthy example of
the Murray complex, with dense stands of jarrah in some areas.
There are still some large cleared areas on the southern side,
formerly utilized for pastoral purposes, which provide open
cpace variation. However, the appeal of these areas diminishes

in summer, when the pasture dies.

ii. Open forest - The jarrzh-marri association and undulating

topography.

iii. Wetlands - There are numercus streams in the catchment which have

quite different vegetation associations.
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the areas where water-skiing may occur, there are no time
restrictions on this activity. The only activities which may be
restricted to particular months of the year are marroning and
fishing. The closed season is set by the Fisheries Department and may
vary from year to year. In 1987/88 there was no open season, but in

previous years it has been from December 15 to May 1.

The edge of the reservoir is popular for a host of other activities.
These do not involve direct contact with water, but stem from the
attractive 'natural' forest environment and the enhancement of this

by the aesthetic features of the reservoir.

Picnicking and sightseeing are pursued by most visitors to the area.
Trail bike riding 1s commonplace, particularly around the exposed

reservolr banks.

'"Wild camping' (ie. vehicle-based camping in non-designated areas)
also occurs in the catchment but is discouraged by the Shire,
particularly near to the reservoir. Campers are directed to the

on-site caravan park and camping ground.

It is obvious from the incompatible mature of some of the activities
described above and the pressure of numbers during peak periods that
conflicts will arise between different interest groups. Resolution of

these conflicts 1s addressed in this management plan.

2.4.3 Land-based Activities

Whilst the majority of recreational use 1s concentrated on the
reservoir and forest foreshore, there are a variety of activities
conducted in the upper catchment which also require consideration.

The majority are represented by the following list:

. sightseeing (usually vehicle-based)
. driving off-road vehicles

. horse-riding

. bushwalking

. picnicking

. camping.
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charcoal for a proposed silicon industry. This proposal has been
subject to an Environmental Review and Management Plan as well as

other specific investigations.

2.5.3 Conservation

The System Six Study did not identify any specific areas of the
catchment that should be set aside as a conservation reserve.
However, many of the streamzones are considered to have high
conservation value with respect to maintenance of water quality. It
is fortunate that these have generally been protected by catchment
management practices. In addition, CALM have developed an overall
strategy for conservation, envircnmental protection and recreation

which will be applied to this catchment (CALM, 1987, e).

2.5.4 Agriculture

Within the boundaries of the Waroona Dam catchment several private
land holdings exist which are developed for agricultural purposes.
Reference is made to Map 2 which shows their location. Not all of the

lots have been cleared of native vegetation.

These agricultural land holdings have been in occupation and operation
over the past 14 years. Farming practice has generally been
development of pasture for beef cattle and more recently for dairying
on dryland pastures. Typically, each dairying operation runs

approximately 30 head of dairy cattle.

Superphosphate 1s applied to pasture areas at the traditional rate of
about 200 kg per hectare (1 bag per acre). Approximately 30 tonnes

per annum is applied over the 150 ha of pasture.

One of the land holdings within the catchment is used for market
gardening, utilizing moist solls adjacent to drainage lines. A small
dam is used for flood irrigation and pesticides and fertilizers are
routinely applied. In addition to market gardening, beef cattle are
produced for local abattoirs. As these land holdings are within a
proclaimed Irrigation District, the Water Authority has considerable

control over existing and future developments due to the need for the
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inadequacies may be addressed.

This is done in the following section by describing the present
activities of the five state government and local government
authorities with management responsibility In the catchment (i.e.
CALM, Water Authority, Shire of Waroona, Department of Marine and

Harbours and Department of Fisheriles).

3.1 CALM

3.1.1 Management Structure and Purpose

CALM are responsible for management of State forest, which comprises
the majority of the Waroona Dam catchment (refer Map 2). There is a

Regional and District management heirarchy in the CALM organisation.

The Waroona Dam catchment mostly falls within the Northern Forest
Region's Dwellingup District, with a small portion at the southern
end being the responsibility of the Central Forest Region's Harvey

District.

There are reglonal management plans for both forest regions, which
recognize and outline management strategles for the following

purposes for State forest:

. Production of water and wood

. Protection of water catchments
. Wildlife conservation

. Recreation

. Public utilities

. Mineral production where appropriate.

The supporting papers to the regional management plans contain a
comprehensive description of objectives and strategies which are
utilized by CALM in management of land for these purposes (CALM,

1987, ¢). The reader is referred to this document for further detail.
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3.2 The Water Authority

3.2.1 Management Structure and Purpose

Execution of the Water Authority's statutory management
responsibilities at the Waroona Reservoir is achieved under the

directions of the Regional Operations Engineer, based im Bunbury.

The District Officer, under the direction of the Regilonal Operations
Engineer, has responsibility to provide the annual irrigation water
allocations to the Waroona Irrigation District by management of the

water resource and Infrastructure at the reservoir.

3.2.2 Management Activity

Management of the infrastructure at Waroona Dam is conducted from the
Waroona Depot under the direction of the District Officer. Work
programmes include the following tasks:

1. Release of irrigation waters as required;

ii., Maintenance of the water release mechanism and spillway;

i1ii. Stream gauging, collection of water samples and recording of

meteorological data;

iv. Provision of the small water supply to the caravan park and

recreation site below the dam wall;

Ve Maintenance of the toilet facilities and barbecue sites, and

vi. Collection of rubbish from approximately 30 bins located at

picnic sites around the reservoir.

3.3 Shire of Waroona

3.3.1 Management Responsibility

The Shire's broad local government responsibilities essentially

18






for trout since it was first stocked in the mid-1960's. The Research
Branch maintains the trout fishery by an annual stocking programme
from the Pemberton Fish Hatchery. The status of fish stocks is
monitored occasionally by netting. Members of the W.A. Trout and
Freshwater Angling Association currently assist the Department in

relation to trout stocking practice (Fink, pers comm).

3.4,2 Fisherles Management

Management of the fishery i1s carried out by enforcing legal controls
over all fishing activities. Patrols are conducted by Mandurah and
Bunbury regional staff as well as by a mobile patrol unit dedicated
to patrolling inland waters of the South West portion of the State.
The main inspection effort 1s conducted upon marron fishing activity,
with checks on other activities conducted on an opportunistic basis.
In the case of Waroona Dam, the majority of controls enforced are
specifically related to the catch (see the Department of Fisheries
pamphlet: Recreational Fishing - A Guide to the Rules).

1. Marron Fishing -

. A recreational fishing licence 1s required.

. A closed season prohibiting marron fishing is set by the

Fisheries Department and must be observed.

. Minimum legal size, bag limit and the means of capture must be

observed.

ii. Trout and Perch -

. A Recreational Fishing Licence is not required.

. There 1s a closed fishing season from 1 May to 31 August.

. Minimum legal size, bag limit and the means of capture must be

observed.
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The ability of the reservoir to recover from a 'contamination'
episode is discussed in terms of its flushing rate (i.e. the degree
of water replacement each year) and implications for management of

water quality are presented.

4.2.1 Turbidity

Turbidity or 'cloudiness' in the water arises from suspended clay
particles and organic material. Turbidity may result from soil
erosion in the catchment or disturbance to reservoir sediments and

banks from activities such as water-skiing, etc.

i, Review of Data Base: In 1979, the method of measuring turbidity

at the reservolr was standardized to record data as
Nephelometric Turbidity Units (NTU's). Since that time,
turbidity values have been generally less than 5.0 NTU and
typically, less than 2.0 NTU. These low values demonstrate good
water clarity. Although the data has not been statistically
tested, there appears to have been a slight reduction in
turbidity (i.e. improvement in water clarity) since 1980.
Further interpretation of the data 1s difficult given that the

frequency of measurements has diminished in recent years.

ii. Discussion: Turbidity is only an issue 1f the reservoir water is
to be used for domestic supply. Particulate matter in the water
causes turbidity and interacts with the chlorination process.
This may prevent or cause difficulty in adequately disinfectiug

the water and may result in sediment accumulation within pipes.

There 1s no doubt that widespread clearing of vegetation in the
catchment will increase erosion and stream sediment loads to the
reservoir. However, extensive clearing will not occur and
turbidity which arises from the current level of erosion and

occasional logging is only a temporary phenomenon.

This study has not had the benefit of direct observation or
measurement of the impact of boating activity on reservoir
turbidity levels. Again, it can only be assumed from the
available data that any artificially induced turbidity is
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iidi.

transmission through soils. As a general rule, bacterial removal
and purification is best in soils with high clay content, such
as those in the catchment. For transmission in surface runoff,
the combined effects of dilution, sedimentation and bacterial
die-off would help to mitigate any health risk.

Whilst the conventional view is that most bacteria and viruses
would die off in a few hours or days once they leave their host,
recent overseas research indicates that this assumption is not
necessarily valid. Research in coastal areas receiving sewerage
effluent has demonstrated much longer survival times (up to 17
weeks) for some organisms. A suggestion has been made that some
organisms may even enter a comatose state and stay dormant until

they are ingested.

Key Conclusion: There is only & remote possibility of health

risk to 'downstream' users whilst the water is predominantly
utilized for irrigation purposes. However, there may be a health
risk to recreational users themselves, particularly during peak
season when water levels are low. This could not be confirmed
without detailed bacteriological monitoring of the water and
possibly supplementary epidemiological investigation of users
would be required. Should water from the reservoir be used for
domestic supply chlorination, at least, would be used to treat

bacteriological contaminants.

4,2,3 Hydrocarbons and other Contaminants

The concern with hydrocarbon pollution arises from motor boat use of

the reservoir and vehicles on the reservoir banks. Contamination may

occur from unburnt fuels, lubricating oils, lead and phenols. It is

common for boat engine exhausts to be directed below the water line.

1.

ii.

Review of Data Base: No regular monitoring has been conducted

with respect to oil and fuel contamination. A 'one-off' study
conducted by Murdoch University (Murdoch University, 1985) found

no evidence of contamination.

Discussion: Peak boating activity occurs as the water level

26






4.2.5 Salinity

Salinity 1s generally the main issue with respect to irrigation water
quality from catchments receiving less than 1,100mm of rainfall per
year., However, the catchment i1s located in a high rainfall area
(greater than 1,200mm/yr) which is an important mitigating factor
because the potential for salt mobilisation is relatively low.

i. Review of Data Base: The salinity or total soluble salts (TSS)

content of the water 1s determined by routine conductivity
measurements. TSS data were examined for the period 1974 to
1986. These data indicate that the water is fresh and, at all
times, TSS values have been below the NHMRC's guideline of
1,000mg/1 for drinking water (NHMRC, 1987). Within the 13 year
period 1974-1986, TSS levels increased from an initial value of
about 110mg/1 to about 150 mg/l during the interval 1977 to
1981, before returning to 1974 levels. This temporary increase
is mainly attributed to a period of below average rainfall,
rather than any disturbance to the catchment. Rainfall during
the period 1975 to 1979 was only 757 of the long term average,
and the consequent lower water inputs and relatively higher
evaporation rates would have tended to increase the salinity of

the impounded water.

ii. Discussion: There is indisputable evidence that large scale,
permanent clearing of the forest will cause increases in stream
salinity. This is particularly so for catchments that have a
lower rainfall than Waroona Dam. Also, the partial clearing
which occurs during logging may cause minor, short term
increases 1in stream salinity. The magnitude of the effect will
partly depend on the proportion of the catchment that is logged.
At present, approximately 57 of the Warooma catchment is
permanently cleared and some areas of dieback affected forest

may have equivalent effects to partially cleared land.
Intense recreation pressure in the form of off-road vehicles,

and perhaps horse-riding, may result in permanent vegetation

loss if allowed to continue for long periods without appropriate
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Given the role of the stream reserves in protection of water quality,
it follows that the sensitivity to disturbance increases within close
proximity to the reservoilr. This relatively simple zoning exercise is

recommended for the management plan.

CALM's specification for logging operations in forest adjoining water
courses defines the minimum width of stream reserves, within which
logging may not occur. The width of stream reserves vary with the
type of stream and the distance from a water reservoir. A stream
reserve 1s usually defined by the extent of the stream zone
vegetation. In addition, for all second and third order water courses
within 3 km of a reservolr, the stream reserve must have a minimum
width of 100m on each side of the water course, and a minimum of 50m
for other streams. Outside the 3 km zone the minimum widths must be
50m and 25m respectively. These specifications should be applied in

planning for active recreational facilities.

4.3.2 Areas Protectable from Dieback

It 1s CALM policy that areas of forest which are not presently
infected with dieback should, wherever possible, be kept free of the
disease. Consequently, the areas of the catchment which are free of
dieback and considered protectable from the disease are classified as

environmentally sensitive in this management plan.

There is no recent detailed mapping of dieback occurrence in the
catchment, although it is known to be widespread. Map 6 illustrates
the best available knowledge of dieback occurrence. This has been
compiled from broadscale mapping conducted in 1976, supplemented by a
recent field survey which delineated areas considered to be

protectable.
As a first step in protecting these areas, access tracks should be
considered for closure. Other protection measures should be

introduced where appropriate.

4.3.3 Areas Susceptible to Erosion

The degree of soil erosion i1s a function of many factors, including:
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has a maximum capacity to accommodate approximately twenty to thirty
boats in the water at ome time. This number is oftemn reached during

peak periods in summer.

There are two principal launching areas which can physically
accommodate a large number of boats. Congestion on the water is
apparently the limiting factor. This is exacerbated as summer
progresses due to the large drop 1n water level following releases

for irrigation.

4.4.2 TUnpowered Water Craft

In exclusive operation, the reservoir would accommodate a very large
number of sailing craft and canoes, probably in the order of several

hundred.
The carrying capacity for unpowered craft is obviously very high,
however the design capacity, as influenced by management policy, may

be much lower and inversely proportional to power boat use.

4.4.3 Overnight Accommodation

1. Camping and Caravans

The existing caravan park is the only place where camping is
officially permitted within the catchment. The park has 40 registered

bays for caravans and tent camping.

ii. "Wild-camping"

The forested catchment has an inherent carrying capacity for 'wild
camping' which is difficult to quantify. As wild camping is not
officially permitted, by definition the catchment has no design
capacity for this activity.

4.4.4 Picnic and Barbecue Activity

There are only two picnic/barbecue sites around the perimeter of the

dam which are designated by provision of facilities. These could
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includes the use of silvicultural techniques where appropriate, to
maximize the production of harvestable sawlogs and other forest

products.

Provided that existing management techniques such as stream zone
protection are maintained, wood production is considered compatible

with the water production objective.

5.4 Recreation

The recreation objective must recognize the primary land uses within
the catchment and be comsistent with the previously described
objectives. To this end, both CALM and the Water Authority have
formulated guidelines to assist planning and management of

recreational use.

CALM management guidelines may be briefly reiterated as '"Provide and
allow for the widest range of recreational opportunities comsistent
with:

. the purpose and vesting for the land;

. the ability of the natural system to sustain the activity

without impairment;

. the ability of the Department to supervise the activity where
land values may be 'impaired' (CALM, 1987, c).

In addition, the Water Authority guildelines in relation to tourism

and recreation are to:

: ensure that developments are designed to minimize the risks of

soil erosion, stream turbidity and bacteriological pollution;
. keep the affected area to the minimum size necessary to achieve

the desired recreational goal and ensure that disturbed ground

is stabilized;
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Zs Maintain the status quo: this option allows for swimming to
occur entirely at the individual's discretion, anywhere on the

reservoir.

3 Tolerate without encouragement: swimming may be conducted in
relative safety outside of the gazetted ski areas. Place "swim
at own risk" signs in these areas. Also discourage swimming in

water-ski zomes.

6.3.4 Fishing

i. Issues

Fishing is considered compatible with the water quality objectives.
The principal conflict arises from other users of the reservoir,
particularly the disruption by power boats in preferred fishing

areas.

It i8 noted that there are about seven other dams within a 50 km

radius which have been stocked with trout.

ii. Alternative Strategies

Apart from a total ban on power boats and water-skiing, there is
limited scope to resolve the disruption to fishing enthusiasts.
Active enforcement of gazetted ski areas i1s required. Some adjustment
of these areas may help to provide a reasonable compromise. There is
also the possibility of nominating selected perilods during the year
for priority fishing, i.e. temporary bans on water-skiing. However,

enforcement of this proposal would be cumbersome.

Intensive management of the fishery may be required 1f trout stocks
are seriously reduced. The present status of the fishery is not
clearly defined. If a consistently high fishing effort were to cause
a decline in the fishery then the management alternatives would be to
institute a longer closed season or to prohibit boat fishing and fly
fishing at night.
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7.0

monitoring is appropriate, such as areas which are now free of

dieback, stream zones and feeder stream inlets.

ii. Alternative Strategies

. Encourage the use of marked trails to reduce the general level of

disturbance to vegetatlion in sensitive areas.
. Discourage bushwalkers from stream zone areas.
Note: The interrelationships between the various recreational

activities are summarized in the compatibility matrix given in

Table 2.

OPTIONS FOR IMPROVING ADMINISTRATION

Whilst develbpmeht of management plans has been the primary concern
of this investigation, there has also been a need to examine how the
implementation of management activity could be best achieved. It is
clear from the descriptions of present management activity that
although responsibilities are identifiably assigned to relevent
authorities, there is no formal co-ordinating structure which enables

adequate 'on-site' management on a day-to-day basis.
g

Three broad alternative strategies for improving administration were

identified and are presented here for consideratiocn:

1z Formalize the existing structure as a consultative committee
co-ordinated and chaired by the Water Authority.

2 Allocate administrative responsibility for co-ordination to
CALM.

3. Allocate administrative responsibility to the Shire of Waroonmna.

A fourth consideration is that management responsibilities for
specific recreational activities could be delegated to private user
groups.

Fvaluation of these three options has been conducted largely at the
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the Waroona Dam catchment lies within the Central Forest Region. This
plan could then be implemented in conjunction with the Logue Brook

Dam plan, from the same district office at Harvey.

7.3 Shire of Waroona As Managers

1. Rationale

The rationale in nominating the Shire as recreation managers arises

from three principal factors:

. The majority of recreation policing work in the catchment in

recent years has been conducted by the Shire ranger;

Waroona Dam represents a significant recreational resource in
the Shire's present inventory of recreational attractions; local
residents benefit from recreating at the reservoir and
commercial interests derive indirect bemefit from both regular
users and tourists from outside the Shire who are attracted to

the area, and

5 It 1is the Shire residents who utilize the reservoir water for
irrigation and therefore they should have a direct interest in

maintenance of water quality.

ii. Management Structure and Methodology

Both the Water Authority and CALM would maintain the 'right of veto'
with respect to activities and overall use of the land and water for
which they are responsible. They would have an overall supervisory
role and would provide management advice to the Shire on request.
Development strategies and annual works programmes would need to be

approved by the Water Authority and CALM at Regional Office level.

Policing of recreational actlvities and maintenance and upgrading of
facilities would be provided for within the Shire's annual works
programme. Assistance with funding would be required from both CALM
and the Water Authority. This is consistent with the recreational

policies of these organisations and such collaboration would also
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SECTION D - MANAGEMENT RECOMMENDATIONS

9.0 OUTLINE OF MANAGEMENT RECOMMENDATIONS

9.1 Introduction

In this section, the recommendations for each of the activities
conducted on the reservoir or within the catchment are presented.
Each recommendation is preceded by a short statement of the objective
of management and the rationale. In the final plan, following any
amendments due to public submissions, the recommendations will become

management prescriptions.

Effective management of the resource will depend to a large extent on
how effectively people are managed. The most appropriate means of
establishing an integrated management plan is through zoning. A
zoning plan has been prepared which should form the basis for future
management (Map 9). This zoning plan provides an overview of the
detailed management recommendations which follow. For example, the
land adjacent to the reservoilr is intensively used for recreation and
has been 1dentified as a restricted land zone. This implies that some
activities may be restricted in specific areas, as managemeut must
take into account such factors as. the high levels of recreatiomnal
use, the capacity of existing facilities and the ability of an area

to sustain particular uses.

9.2 Recreation

It is important to recognize that the development of management
recommendations for recreation has been constrained by two principal

factors:-

1. Budget limitations and scheduling of the investigation for
completion during the winter months restricted the
opportunities for the study team to directly observe
recreational activity. This is particularly the case for peak

use periods which normally occur during summer and at Easter.
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Recommendations: Water-ski and power boat activity at Waroona Dam

should be permitted with the following conditions and changes to

current practice.

. The presently gazetted water-ski area will remain as is, however

policing needs to be regularly conducted.

. Power boat speed outside the gazetted area will be limited to 8

knots.

. Skiing and boat operation at speeds greater than 8 knmots will
only be permitted between sunrise and sunset, for safety
reasons. This will also improve opportunities for night fishing

and marroning.

. Policing will initially be conducted by & ranger but, if
possible, future responsibility for enforcement of regulations

should rest with a water-ski club.

. Launching and recovery of boats will only be conducted at the
sites shown on Map 10. Public education and appropriate
instruction signs will be necessary to assist adaptation to this

procedure.

. Launching areas will be kept free of picnic/barbecue facilities
and activities, to limit congestion and reduce risk to
complementary swimming activity in the nearby waters. These

activities should be conducted away from boat launching areas.
Appropriate toilet facilities and adequate litter bins will be
provided at each designated launching site, as funds become

available.

9.2.2 Camping and Caravans

Objectives: To provide serviced caravan sites at suitable locations.

To allow for camping areas at suitable locations.
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Rationale: A well-designed leach drain system could likely operate
properly at most times with satisfactory attenuation of contaminants
within the clay sub-soills. However, there will always be a risk that
peak period use will overload the infiltration capacity of the system
with consequent potential for direct entry of sewage to the

reservoir.

Recommendations:

. Septic waste will be disposed to properly designed leach drains
with adequate capacity to deal with peak period usage.

: Appropriately designed toilet facilities will be installed at
each designated barbecue site, deregulated camping area and boat
launching sites, and will be serviced and maintained as

required.

9.2.4 Parking and Vehicle Access at the Reservoir's Edge

Objectives: To provide parking that allows views of the reservoir but

does not spoill those views or cause erosion.

To provide only essential access to the water's edge so that
disturbance is minimised, erosion does mnot occur, and the scenery is

uot degraded.

Rationale: Management must balance an obvious demand for the seeking
of isolated sites and for parking and recreating near the waters
edge, with problems that arise. Factors which support a continuation

of the present use include:

a) With the exception of feeder stream inlet areas, the
clay/gravel soils that form the reservoir banks are mostly
stable and firm. The banks appear to be resilient to a high
level of pedestrian and low speed vehicle access, as no

erosional problems of major proportions are evident.

b) There is no available evidence that indicates vehicle access on
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. Public education will be conducted to assist user adaptation to
the new procedures, particularly in relation to use of the banks

for vehicle transit between sites.

. Consideration will be given to the establishment of parking
facilities outside the forest foreshore zone, near launching
sites and picnic/barbecue facilities for trailer parking at

times of high water level and during periods of peak demand.

: Any new parking areas will be chosen in consultation with CALM,

and will have a minimum level of development.

9.2.5 Picnic and Barbecue Sites

Objective: To provide adequate picnic and barbecue facilities while

ensuring minimal impact on catchment values.

Rationale: Picnic and barbecue events are a popular activity,
particularly during summer and in association with 'day trip'
excursions to the reservoir and catchment. Facilities are presently

inadequate.

Recommendations:

. Firewood will be provided at existing designated sites to
protect the foreshore zone from extensive wood removal.

Alternatively, gas barbecues may be introduced.

. More barbecue facilities will be provided at a number of

strategilc sites around the reservoir.
. Parking areas will be separated from the immediate vicinity of
barbecue facilities and pedestrians given easy and well marked

access from the ring road.

. Each designated area will be provided with an appropriate

toilet.
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Recommendations:

Bushwalking will continue to be permitted throughout the

catchment.
s Where appropriate, scenic walks will be marked out in the
viclinity of picnic and barbecue areas to enhance the

recreational facilities.

9.2.8 Non-Powered Water Craft

Objective: To ensure that non powered water craft activity is carried

out in a safe manner with due regard to other users of the dam.

Rationale: For most of the year non-powered water craft, such as sail
boats and canoes, could successfully share the water body with skiers
and power boats. Protection from boat wash and collision risk would
usually be possible outside the gazetted skiing area. At peak
periods, capacity for all craft will be limited by space and,
therefore, largely self-regulating.

Recommendation:

. Non-powered water craft should be permitted in all areas of the
reservoir, except near the dam wall and outlet tower. Launching
and recovery of trailable craft should occur at designated

sites.

9.2.9 Swimming

Objective: To allow swimming in designated areas as long as there is

no unacceptable degradation of water quality.

Ratlonale: Swimming has obvious popularity and should be permitted if
possible in non water-ski areas, except near the dam wall. However,
the lack of bacteriological water quality data, in relation to health

risk, limits proper definition of managementi requirements.
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9.4.6 Beekeeping

Objective: To facilitate beekeeping subject to the need to minimise

conflict with other land use objectives of the catchment area.
Rationale: Beekeeping has occurred on the catchment area for many
decades; however, with increased recreational use, bees may be a

potential hazard to visitors.

Recommendations:

Continue to manage beekeeping as outlined in CALM's regional

management plan for the northern forest region (CALM, 1987,a).

9.4.7 Public Utilities

Objective: To 1imit the development of public utilities to those
considered essential by Government and for which there is no

reasonable alternative location.

Rationale: Public utilities and landscape recreation values are

generally considered compatible.

Recommendations:

" Liaise with and advise service authorities to ensure their
operations are in sympathy with the environment and other land

uses.
. Continue to manage public utilities as outlined in CALM's
regional management plan for the northern forest region (CALM,

1987,a).

9.5 Forest Resource Protection

CALM 1s responsible for the protection of State forest from such
agencies as fire and disease which may have an adverse effect omn

sustainable timber yield and other land uses.
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activity does not recognize the existing boundaries of responsibility
of the various management authorities involved. In addition, there is
no formal structure which correctly essigns responsibility for
recreational management. Consequently, a number of inadequacies are
apparent, particularly in regard to provision of faciiities and

policing of regulations on a day-to-day basis.

Recommendations:

i. Consultative Committee

. The Water Authority will be responsible for co-ordinating

management of recreatiomal activity.

A consultative committee will be formed with membership drawn
from the Water Authority, CALM, Department of Marine and

Harbours and the local Shire.

. The consultative committee will convene as directed by the Water
Authority and zdopt a programme to implement the msnagement

plan.

. In addition, the consultative committee will investigate the
potential for private involvement (e.g. club management) to
supplement management of specific activities.

ii. Finance
Funding of the annual works programme will be cbtained jointly
from the four organisations represented ou the consultative

committee.

v A minimum annual committment will be agreed upon tc ensure

cousistent progress with implementation of the plan.

. There will be a clear definition of priorities for each annual

works programme to ensure more efficient utilization of fuuds.
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APPENDIX A

CALCULATION TO FSTIMATE GROSE FLUSHING RATE

l. Reservolr and Catchment Characteristics
Reservoir capacity (m3) 14,940 x 103
Surface area when full (m2) 1,440 x 103
Area of catconment (km2) = A 40,2
Pan evapcratlion (mm/yr) 1,720
Average rainfall (mm/yr) = R 1,250
Average annual percentage runoff 257,
Zs Water Inmputs: (m3)
Runoff (A » R x 0.25) - tc¢ be conservative only
use 85% of rairfall 10,660 x 10°
Direct rainfeli (applied te 807 of maximum
surfsce area) 1,440 x 103
"TCTAL 12,120 X lO3
3. Water Outputs: (m3)

Evaporation (applied to maximum surface area)

Irrigation releases not considered

(see ccemments beluw)

2,480 x 16°
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INTRODUCTION

. The Steering Committee preparing the Waroona and Logue Brook Reservoirs

Catchment Management Plans held a public workshop on September 10, 1987
at the Memorial Hall, Waroona. The aim of the workshop was to identify
the major issues, as preceived by the different groups of people using
the catchments, to be considered in the preparation of the plans. The
participants were also asked to consider and suggest ways to resolve
some of the management conflicts arising from their activities in the

catchments.

The workshop was attended by 25 people with representation as follows:

GROUP NO. OF REPRESENTATIVES
Recreation 3
Commercial 2
Local Authorities 8
Government Authorities 9
Members of Parliament 1
Consultants 2
25
This report outlines the proceedings of the workshop. It does not

attempt to make. any judgements whatsoever, nor does it imply endorsement

of the statements and suggestions noted from the workshop.

STRUCTURE OF THE WORKSHOP

The workshop was held in two sessions. In the morning a series of talks
were given by representatives of various interest groups and in the
afternoon groups were formed to discuss their individual concerns and

perceived issues related to management of the catchments.
The afternoon session was divided into two periods. In the first period

the workshop participants were invited to nominate the issues that they

considered needed to be addressed in the preparation of the plans. The
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In today's workshop the morning session will provide facts and a wide
range of views on the major issues associated with the project. In the
afternoon session you will list the major issues and rank them according
to your perception of their relative importance. You will then form
groups to work out solutions to some of these 1ssues. The workshop
technique 1s a proven ome and as the day unfolds I know we will all

benefit greatly from the discussilons and interchange of ideas.

3.1 Water Authority of Western Australia - Ian Wood, Environmental
Officer

Background

To assist the Water Authority in the management of the State's water
resources, Government established the Western Australian Water Resources
Council. At the request of the Minister for Recreation the Council has
reviewed access policies for recreation on water supply catchments and
reserves in Western Australia. The Council concluded that the Authority
should plan for increasing levels of activity on its catchments and
recommended that detailed management plans be prepared for each
catchment. On the advice of the Water Authority's Operations Branches,
preparation of management plans for Waroona and Logue Brook catchments

has been given a high priority.

In 1985 Murdoch University were commissioned to collect the baseline
environmental data necessary for the preparation of the management
plans. The report of the study also made a number of recommendations

regarding future management of the catchments including:

i) need to provide additional facilities at both reservoirs including

low development camping areas;

ii) disturbed and dieback affected areas should be rehabilitated;

1ii1) need for public education and improved sign posting;

iv) vehicle access to be rationalised;

vi) need for increased ranger presence.
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Furthermore a general principle of water resources management 1s that

the water quality of a catchment should never intentionally be degraded.

Such a principle is particularly relevant in Western Australia, omne of

the driest states in the driest continent.

With respect to recreation on water supply catchments the following five

main types of pollutants are of concern to the Water Authority:

i)

11)

i111)

iv)

v)

Turbidity

Turbidity 1s of greatest concern because it has the potential to
reduce the 'effectiveness of chlorination in removing bacterial
contaminants. Degradation or wholesale removal of vegetation
cover, the use of off-road vehicles and many other activities which
impact on the reservoir banks have the potential to Increase

turbidity.

Bacteriological Contaminants

Human activity has the potential to spread bacteria and viruses
which may cause disease. The risk of contamination is directly
related to the amount of human activity on and around the water
body. Of particular concern is the disposal of sewage within the

catchments.

Nutrients

Increased nutrient concentrations may lead to algal blooms and,
consequently, coloured turbid water. The major sources of
nutrients are 1likely to be agricultural activities and sewage

disposal.

Miscellaneous Substances

The use of power boats may lead to contamination of the water with
petrol, oil or grease which can be tasted at very low levels and
are difficult to treat using conventional processes. Herbicides
and pesticides may be of concern if used within the catchments
because of the toxicity of some of these substances at relatively

low levels.

Salinity
If the vegetation cover is removed or degraded, possibly by the
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spread of dieback, salinities may increase. However, because of
the high rainfall over the catchments salinity 1s unlikely to

become a problem.

The Water Authority has no pre-conceived ideas regarding future
management of recreation on the catchments. Initial findings of the
consultants' work suggests that most activities will be able to continue
with appropriate management. The scope for 1ncreasing certain
activities is also being considered. However, if the reservoirs are
required for domestic supply at some time in the future, some activities
such as power boating and swimming may need to be discontinued or more

tightly controlled.

3.2 Logue Brook Water-Skiing - Jim Houlahan, Harvey Resident

Water-skiing at Logue Brook needs to be better controlled. The
formation of a ski club has been initiated in an effort to introduce
self regulation of water-skiing on the reservoir. Water-skiers
utilising the reservoir have been contacted and have expressed their

support.

The development of a club should achieve the following objectives:

i) unite all skiers on the reservoir and establish a contact person

for liaison with the managing authorities;

ii) establish methods within the club of dealing with non-compliance
with regulations;

iii1) establish a plan for peaceful coexistence with other users of the

reservoir;

v) install a mobile slalom course and ski jump and to organise

competitive events.
The majority of users of Logue Brook Reservoir and the managing

authorities will benefit from the proposed ski club. However, to be

successful it will require the full co-operation of all concerned.
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Discussion

. area of reservoilr to be used by skiers

. local people shouldn't have to pay to use the reservoir
. potential safety problems without control

. regulations and policing may get out of hand

. permanent caretaker to collect fees.

3.3 Department of Marine and Harbours — Dane Smith, Marine Inspector

The Department of Marine and Harbours has responsibility for maintaining
order and safety on all the State's waterways. To achieve this the
Department has the authority to prohibit certain activities im certain
areas, set speed limits and gazette areas for specific activities. This
has been done at Waroona and Logue Brook by gazetting water skl areas
which cover large areas of the reservoirs, the balance of the water area
being avallable for use by canoeists, swimmers, windsurfers, fishermen

etc.

Gazetted areas are detailed on signs and marked with buoys. Ensuring
compliance, however, i1is difficult. The Department of Marine and
Harbours is responsible for the whole State and resources are limited.
The Department has recently increased the number of patrols of the
Waroona and Logue Brook catchments and in the last year the catchments

were visited 13 times.

The Department is concerned about the blatant disregard for signs and

marker buoys shown by a small percentage of water skiers.

Discussion
3 need for better demarcation of gazette areas
‘ water skiing doesn't affect trout

. people utilising the reservoirs should advise the Department if
signs or buoys are removed or defaced

. controls on noise emissions should be implemented.
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The Council is aware tht the facilities of the caraven park (the old
construction camp) are quite basic and not comparable to modern purpose
built parks. This is considered to be a reflection on the short-term

lease arrangements rather than the present proprieters.

Council would like the park excised from State Forest and vested under
its control so that a long-term lease with development guidelines could
be offered. It sees the need to upgrade the tourist facilities at the
dam as a high priority. The present park site 1s considered ideal.

Other aspects which 'should be considered in the plan include youth
camps, boat launching areas, walk trails, sign posting, designating

gazetted areas, and ranger services.

Discussion
g caravan park should not be moved
. caravan park could be moved closer to the water body and still

dispose of sewage off the catchment
v "wild" camping could be permitted behind the existing caravan park

site.

3.5 Harvey Shire - Alan Snow, Shire Ranger

Harvey Shire Ranger is responsible for enforcement of camping
regulations, Litter Act, Bushfires Act and the policing of Navigable

Waters Regulations on behalf of the Department of Marine and Harbours.

The major problem in carrying out these duties is the fragmentation of
law enforcement responsibilities between the managing authorities.
There is a need for greater co-operation between the authorities at a

grass roots level.

Law enforcement problems tend to arise in the summer months,
particularly on long weekends. The area becomes extremely over-crowded
and all facilities are stretched beyond their capabilities. The area
cannot be adequately patrolled and policed with the existing resources.

The ski area is far too crowded and it is only through luck that serious
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i)

ii)

iii)

iv)

Disease

A proportion of both catchments contains forest infected by dieback
disease. Management involves finding out which areas are free of
disease and restricting access by vehicle or machine to these

areas.

Fire

Both catchments are within large aircraft prescribed burn cells.
These areas are burnt regularly for the purpose of fuel reduction.
The aim is to maintain fuel levels below eight tonnes per hectare,
which in practice results in the areas being burnt about every five
years. This maintains the forest fuels at low enough levels for

wildfire to be readily controlled.

Timber Production

Sawlog production in the catchment areas has been completed and
logging is not likely to occur for perhaps 20-30 years. Some small
pockets of dieback affected forest may be logged soonmer. Dead log
material may be used in the proposed charcoal/silicon project. As
finance becomes available some silvicultural treatments may be

carried out to enhance the growth of the forest.

Recreation Facilities
Recreation facilities are currently provided within the catchments
by CALM, WAWA and the Shires.

The main issues of concern from CALM's viewpoint are:

1)

ii)

iii)

Management of public use:

. what facilities are required and where?
. who will provide and manage them?
- how do we propose to cater for the large numbers of people

attracted to the Dams?

The value of the dams for waterbird use.

Rationalisation of access within the catchments:

o dieback control
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menagement plans need to consider the impact of various user groups on
the environment ie. water quality, bank erosion, wildlife, and immediate
forest areas.

Discussion

‘ fishermen should pay to use the dams

. closed seasons need to be reviewed.

3.8 Forest Edge Recreation Camp - Margaret Hewton

The Forest Edge Camp is situated op Waroona Locality 457 downstream of
the Waroona Dam. The major drawcard of the camp is its close proximity
to the Waroona Dam. DMcst groups staying at the camp utilise the dam and
catchment for activities ranging from raft building, swimming, water

skiing, windsurfing, fishing, horse riding, bush walking, etc.

The camp currently attracts groups averaging 50 people for 300 days of
the year. The majority of groups come from schools and activities are
generally conducted Monday to Friday. However some conflicts do arise

with overcrowding and when water-skilers disregard guazetted areas.

Discussion

" need to completely ban power boats, not only skiing, from some
areas

. Waroona dam would benefit from the formation of a ski club

. require greater policing of gazetted areas

@ horse riding 1is popular in catchment

. designate areas for off-road vehicle use.

WORKSHCP SFSSIONS

A description of the approach to the workshop sessions 1s given in
Section 2. From the first period of discussion and the identification
and rating of 1ssues, the following main areas of concern were

identified by each of the four groups.
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TIME

0900
0910

0925
0940

0950
1000
1030
1049

1050
1100

1110

1120

1130
1200
1300
1345
1515
1530
1635

- 0910
- 0925

- 0940
- 0950

- 1000
- 1030
- 1040
- 1050

- 1100
- 1110

- 1120

- 1130

-1200

1300
1345
1515
1530
1635
1700

WORKSHOP PROGRAMME

TOPIC AND SPEAKER

Registration

Introduction

WAWA

Water Skiing
Logue Brook
Questions

Morning Tea
Marine & Harbours

Waroona Shire

A Ranger's View
CALM

Fishing

Tourist Development

Questions

Lunch

Workshop Session 1
Workshop Session 2
Afternoon Tea
Workshop Session 3

Review and

Jim Williamson, Manager Pianning Branch,
CALM
Ian Wood, Environmental Officer, WAWA

Jim Houlahan, Harvey

Dane Smith, Marine Inspector Mandurah
John Whitehouse, President Shire of
Waroona

Alan Snow, Harvey Shire

Peter Henderson, District Manager, CALM,
Harvey

Mike Bishaw, Consultant, for Andrew Fink,
President WA Trout and Fresh Water Angling
Assoclation

Margaret Hewton, Forest Edge Recreation

Camp, Waroona

Chairperson's Summary
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