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Part B. Principal Management Directions

3. the performance of CALM in implementing this
Plan.

Key performance indicators do not cover all objectives
or strategies, but they have been selected to give a
strategic indication of how well the values of the Park
are being maintained through the implementation of key
objectives and strategies. Key performance indicators
therefore relate specifically to the key ecological and
social values of the Park (see Table 2 - Page 58). They
have been identified in the following sections of the Plan:
= land tenure;

= lakes and wetlands;

= flora and vegetation;

= fauna;

= weeds;

= visitor use;

= working with the community.

Key performance indicators underpin the audit process
of this Plan (see Section 44).

MONITORING AND REPORTING

CALM will monitor the key performance indicators.
Appropriate and valid monitoring methods, intervals and
baseline data will be established for each key
performance indicator. Monitoring will need to take
into account natural variability.

CALM will periodically report to the Conservation
Commission of Western Australia against the key
performance indicators and including responses to any
target shortfalls. The Commission will take action as
appropriate where performance targets are not met.

CALM will coordinate monitoring undertaken in the
Park to ensure an integrated approach that avoids
duplication and allows programs to be assigned
appropriate priorities.

Strategies:

I. Establish baseline information and ongoing
monitoring programmes within the Park,
focusing on the Key Performance Indicators.
(CALM) [High]

2. Monitor and measure the Key Performance
Indicators and report findings to the
Conservation Commission of Western
Australia as required. (CALM) [High]
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kilometres in a north easterly direction (see Figure 6 —
page 19). Kobryn (2001) suggests that Herdsman Lake
now receives most water by surface inputs, and that
groundwater is a minor component of the Lake's water
balance.

The main factors influencing the volume of stormwater
runoff (and thus water levels in the Lake) are climate
and catchment characteristics. Whilst climate variability
over time is important, the greatest variability in runoff
volume is generally due to differences in land use and
cover characteristics of the catchment area (Kobryn,
2001).

The Herdsman Lake catchment has mostly sandy soils
that are highly porous, however with more sealed
surfaces in the catchment, runoff is increased and
groundwater recharging is reduced (Kobryn, 2001). As
such the groundwater table and the lake levels have
fallen due to a smaller area available for recharge.
Other factors contributing to the reduction in Lake
levels include, the extensive drainage and lake level
controls implemented by the late 1920s (when only 5%
of the catchment had been urbanised) and the large
number of domestic and commercial bores accessing the
upper, unconfined aquifer (Kobryn, 2001).

The net result has been a slow, steady decrease in
Herdsman Lake water levels until the 1970s and, since
then, apart from seasonal variations, fairly stable levels
(Kobryn, 2001).

There are numerous local government (City of Stirling)
stormwater drains that discharge directly in the Lake.
Additionally, Flynn Street Branch Drain and the
Herdsman Parade Branch Drain (managed by the Water
Corporation) also discharge directly into the Lake (see
Figure 10 — page 46).

The Osborne Park Branch Drain and the Balgay Branch
Drain were constructed to transfer stormwater from
the Herdsman Lake catchment area, through Herdsman
Lake, for discharge (via the Herdsman Main Drain) into
the Indian Ocean at Floreat Beach. While the two
Branch Drains transfer water across Herdsman Lake,
drainage waters are not fully isolated from Herdsman
Lake itself. Water overtops the levee banks of the
Osborne Park Branch Drain and the Balgay Branch
Drain and discharges directly into the Lake.
Additionally, the levees of the two Branch Drains are
not impervious and water moves between the drains
and the Lake.

A key issue in managing water levels in Herdsman Lake
is the functioning of the drains, their maintenance and
the use of structures to control water movement
between the drains and the moat system and vice-versa.
The appropriateness and management of these
structures will be reviewed through the preparation of
an overall water management plan for Herdsman Lake.

Changes to water levels in the Lake may influence the
germination of, survival and composition of fringing
wetland vegetation communities. Additionally, changes
in the Lake environment would favour some fauna
species at the expense of others due to their different
breeding and feeding requirements.

A permanent increase in the water level at the Lake
would probably result in an increase in the area of open
water while much of the shallow water and mudflats
used by wading birds would be lost. Additionally, the
rise in water level is likely to result in the loss of rush
beds used by some species of birds for breeding.

Alternatively, if water levels were to fall permanently at
the Lake, preventing the central wetland area from
flooding in winter, there would be a substantial loss of
seasonally inundated wetland areas required by some
birds for habitat. It would be likely that only species
that use the deeper areas of the moat; principally swans
and ducks would remain common.

The responsibility for monitoring water levels is with
the Department of Environment (Water and Rivers
Commission).

Kobryn (2001) determined the water balance, flow rates
and volumes of Herdsman Lake for the two-year period
1992-1993. This data, combined with Water
Corporation modelling of catchment run-off and lake
storage capacity, will be utilised in the overall water
management plan when considering the management of
water levels for conservation purposes, pollution
containment, and the drainage requirements of the
Water Corporation and City of Stirling.

Pollution including eutrophication

There is no published information on water quality for
Herdsman Lake before 1981. In 1981 and 1983, ESRI
reported on selected water quality data. In 1983, only
the Floreat Waters section of the moat existed and
water  quality results indicated low  oxygen
concentrations below the thermocline and high
concentrations of nutrients (ESRI, 1983).

A detailed pesticide study from 1986-1988 identified
that the concentrations of the organochlorine pesticides
dieldrin, chlordane, and heptachlor recorded in
Herdsman Lake exceeded the maximum levels
recommended for the protection of aquatic fauna
(Clarke, Davis, and Murray, 1990). High concentrations
of pesticides detected in fish and waterfowls resident at
the Lake, and the low numbers of predatory
invertebrates recorded at the Lake, were considered to
indicate that the aquatic food chain was affected by high
pesticide concentrations. Probable sources of pesticides
include the Argentine ant control programme (which
ended in 1986) and commercial and domestic pesticide
applications within the catchment. High levels recorded
in inflowing drains indicated that surface inflows played a
large part in delivering pesticides to the Lake (Clarke
et al. 1990).

The most comprehensive discussion of the water quality
of Herdsman Lake is the Herdsman Lake Water Quality
Study by Clarke, et al (1990) which analysed data
collected by the State Planning Commission between
1982 and 1986. Water quality reporting by Clarke, et
al. (1990) revealed problems with nutrient enrichment
at Herdsman Lake. Floreat Waters, Powis Lake and
Popeye Lake appeared to be intermediate in nutrient
enrichment with Floreat Waters being the most nutrient
enriched of the three deepened water bodies and could
have been classed as eutrophic. The higher nutrient
levels in Floreat Waters were attributed to the aging
process of the water body and also to a probable higher
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nutrient input loading in comparison with the other
water bodies within the Herdsman Lake System (Clarke
et al. 1990).

In 1989 and 1990, Herdsman Lake (Floreat Waters and
Popeye Lake) was sampled on three occasions as part of
a larger study of Swan Coastal Plain wetlands (Davis, et
al. (1993). Testing indicated that Floreat Waters and
Popeye Lake had high phosphorus concentrations
(Schmidt and Rosich, 1993).

Kobryn (2001) monitored stormwater flowing in and
out of Herdsman Lake for two years (1992-93) and
measured the physical and chemical characteristics
(including nutrients and heavy metals) of the water.
Monitoring indicated that the large majority of nutrients
entering Herdsman Lake do so via the stormwater
drains and not groundwater. While groundwater quality
was poor, the total load and contribution to the Lake
from this source was minimal.

This is consistent with Davies (1993) who monitored a
number of wells around nearby Jackadder Lake, which
revealed that groundwater was a minor contributor of
phosphorus. Since Herdsman Lake intercepts the same
body of groundwater as Jackadder Lake, it can be
assumed that in comparison to surface inputs,
groundwater is a relatively insignificant contributor of
pollutants.

Kobryn (2001) indicated that except for pH and
conductivity, water in the drains at Herdsman Lake did
not meet ANZECC water quality standards for
freshwater wetland or coastal waters.

In relation to heavy metals, the high concentrations
detected by Kobryn (2001) were consistent with Clarke
et al. (1990) and all were above ANZECC water-quality
guidelines most of the time. Storm events resulted in
highest concentrations and loads, with the Lake system
retaining, on average, 90% of incoming metals with the
exception of copper (Kobryn, 2001).

The Water Corporation has also conducted water
quality monitoring within the branch drain systems at
the Lake. The results are consistent with Kobryn
(2001) indicating that nutrient concentrations in the
various drains were frequently very high and are likely
to be a significant source of nutrients into the Lake’s
system. Data suggested that flushing of nutrients into
the Lakes from the catchment by the first winter rains
might result in an increased nutrient load in autumn and
early winter (Clarke etal, 1990). Kobryn (2001)
however, suggests that late winter storms carry the
same load and often-higher load than first winter
storms. This suggests a high and steady availability of
nutrients and other pollutants in the catchment
throughout the year.

All of the water quality studies and monitoring
programmes undertaken to date indicate that
Herdsman Lake has elevated nutrient concentrations,
especially nitrogen and phosphorus (Kobryn 2001). The
adverse effects of nutrient enriched wetlands include
algal blooms, the abundance of non-biting midges, algal
toxicity and loss of amenity through odours and fouling
of the shoreline.

Algal blooms that commonly occur at the Lake are
considered to be a direct result of pollution entering via
stormwater drains (Kobryn, 2001). The effects of
eutrophication on wildlife and vegetation have not been
fully determined, however there are concerns over
nutrient-associated algal blooms. Should an algal bloom
be sighted in Herdsman Lake or the other wetlands in
the Parl, the Department of Health will gather samples
for analysis. If the samples are found to be of toxic algal
blooms, warning signs will be installed.

Therefore, a major threat to the wetland ecosystems of
the Park is pollutants or other hazardous material
entering the Park through the inflowing stormwater
drain system. As mentioned earlier, a response strategy
for emergency pollution spills that may impact upon
Herdsman Lake will be a part of the overall water
management plan for the Park. When dealing with
emergencies apart from fire (such as floods or chemical
spills) the managing agencies are guided by the Western
Australian Hazardous Materials Emergency Management
Plan (FESA, 1998).

Clarke et al. (1990) indicated that the likely major
sources of pollutants entering Herdsman Lake include
local domestic pesticide, herbicide and fertiliser use,
industrial wastes poured or flushed into drains; and
incomplete fuel combustion products and particulate
lead from roadways. Unless a number of best
management practices are implemented in the
catchment, water quality in the Lake and near ocean
outfall — as well as the landscape values and quality of
the wildlife habitat — will continue to deteriorate
(Kobryn, 2001).

There are three main management options for

improving stormwater quality at Herdsman Lake:

. on-site treatment (including infiltration of rainfall
and run-off, improved street cleaning practises and
public education);

2. areduction of non-point pollution sources; and

3. treatment in created wetlands.

On-site treatment and reduction of non-point sources
form part of the responsibilities of individual landowners
as well as integrated catchment management
coordinated by local governments (Kobryn, 2001). The
development of constructed wetlands and other
pollution containment devices will be considered in the
overall water management plan for the Park.

Integrated catchment management is a process to help
coordinate the management of factors affecting water
quality on a whole of catchment basis. Integrated
catchment management is referred to in the City of
Stirling’s Wetland Protection Policy and the City has
made an undertaking to initiate an integrated catchment
management process for Herdsman Lake in conjunction
with the Department of Environment, Water
Corporation, CALM and the community.

In an effort to improve the water quality in Herdsman
Lake the City has commenced work on improving the
management of its stormwater drainage systems. These
works are aimed at reducing pollution and nutrients
entering the Lake.
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WETLAND VEGETATION

The vegetation communities of the Park are primarily
wetland communities that are either sedgelands
dominated by Typha orientalis or woodlands with an
overstorey of either Melaleuca rhaphiophylla, Eucalyptus
rudis, or Eucalyptus camaldulensis (Eucalyptus camaldulensis
has been introduced to Herdsman Lake and is not a
naturally occurring species at this location. It will
however, be retained given the habitat values it provides
in the Park). The wetland communities in the Park are
influenced by, and are dependent on, the hydrological
zones within the lake system. Sedgeland communities
dominate the fringing open-water areas; the wet-forest
and woodland communities are in the seasonally
inundated margins between the open water and the
dryer recreation areas. The native sedgeland
communities throughout the Park extend into the
understorey of the forest and woodland. By contrast
the Typha orientalis communities only occur where there
is no shading overstorey (Regeneration Technology,
2002).

There are seven wetland communities in the Park:
I. Baumea articulata/Typha orientalis sedgeland;
2. Schoenoplectus validus/Typha orientalis
sedgeland;
3. Typha orientalis sedgeland;

4. Melaleuca rhaphiophylla woodland:;

5. Melaleuca rhaphiophylla/Eucalyptus rudis open
forest;

6.  Eucalyptus rudis/Eucalyptus camaldulensis open
forest; and

7. Eucalyptus rudis open forest.
(Regeneration Technology, 2002).

There is little of the original remnant vegetation within
the Park. The original Baumea articulata and
Schoenoplectus validus sedgeland communities that fringe
the main lake are threatened by the introduced Typha
orientalis (Regeneration Technology, 2002).

The dominant and most extensive community within the
Park is the Typha orientalis community that extends
across the middle of the shallow lake forming a
monoculture. There are small pockets of the original
woodland communities on the western side of the Park
near Floreat Waters, the southern end of the lake near
the wildlife centre and on the eastern side along Jon
Sanders Drive (Regeneration Technology, 2002).

The Melaleuca rhaphiophylla community at the southern
end of the lake is the most intact remnant within the
Park.  This community is typical of the type of
vegetation that would have originally existed across the
wetland (Regeneration Technology, 2002).

AQUATIC FLORA

The shallow margins of the moat support rooted
angiosperms such as fennel pondweed (Potomogeton
pectinatus) and the prickly waternymph (Najas marina).
The fruiting bodies of fennel pondweed serve as a food
source for waterfowl. The water bodies within
Herdsman Lake also contain a mixture of planktonic,
benthic and filamentous algae.
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THREATS TO FLORA AND VEGETATION
The threats to flora and vegetation within the Park are:

= the management of water levels and water
quality (Section 15);

= weeds, particularly the invasion of (Typha
orientalis); (Section 18);

= unplanned fire (Section 19);

= importation of soil;

= insects; and

*  urban interface issues and uncontrolled access.

Water quality and water levels in Herdsman
Lake

As described in Section 15, the management of water
quality and water levels are key issues in the context of
conserving the natural processes associated with the
wetland vegetation communities and aquatic flora in the
Park. Outbreaks of blue-green algae (cyanobacteria)
blooms, which can be attributed to increased nutrient
levels in the Lake are relatively common during late
summer and represent a significant threat to the local
aquatic flora of Herdsman Lake.

Weeds

Weeds are a major problem in the Park and require
immediate action by the managing agencies. Measures
for the control of weeds in the Park are discussed in
Section 18. The continued invasion of Typha orientalis is
a threat to the ecological systems of the Park, not only
in out-competing local plant species but it also
constitutes a significant fire risk in late summer and early
autumn when most of the mature leaves have died (see
Section 19). The management of Typha orientalis is
discussed in Section |8 — Weeds.

Unplanned fire

Increased urban development around the Park and
greater visitor use of the Park is likely to increase the
incidence of unplanned fire. Refer to Section 19 for the
management of fire within the Park.

Importation of soil

The importation of soil into the Park will be restricted.
When it is necessary to import soil into the Park, it is
important that the soil is free of Phytophthora pathogens
and weed seed, and is similar to the natural soil types of
the area.

Phytophthora dieback refers to the deadly plant disease
caused by the fungal pathogen Phytophthora cinnamoni
and is considered to be a significant threat to a number
of vegetation communities on the Swan Coastal Plain.
No sampling for Phytophthora has been undertaken in
the Park, however, it is not considered to be a major
threat as existing plant communities in the Park have
few susceptible upland species e.g. jarrah, banksias and
grasstrees (Xanthorrhoea).

Phytophthora dieback could have an impact on
revegetation programmes in the Park if the species
planted are vulnerable to the disease. The risk of impact
from Phytophthora dieback can be reduced by modifying
activities that spread the pathogen, or by controlling
access to high priority area. Modifying activities may
involve cleaning machinery, vehicles or footwear,
scheduling activities for dry soil conditions, or using
materials that are free of Phytophthora cinnamoni.
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Controlling access may involve track rationalisation,
upgrading tracks, or restricting the access of off road or
management vehicles (Dieback Working Group 2000).

Insects

A number of flooded gum (Eucalyptus rudis) around
Herdsman Lake (especially along Moondine and Jon
Sanders Drives) are in an unhealthy condition for much
of the year. Their poor condition is attributed to being
attacked by a range of leaf-eating insects. Research is
being undertaken in the Park and at other locations
throughout the south west of the State to investigate
whether the disturbance is a natural phenomenon or
human induced.

Urban interface issues and uncontrolled access
Maintaining the integrity of bushland adjoining urban
areas raises many issues such as weed invasion,
uncontrolled access, and rubbish dumping. These issues
are addressed in Sections 18, 30 and 33 respectively.

The inappropriate clearing of vegetation and wilful
damage to vegetation in upland areas has been a
problem in the past. All native flora is protected under
the Wildlife Conservation Act 1950. Any incidences of
wilful damage to vegetation in the Park will be
investigated and appropriate action taken by CALM.

Strategies

I. Implement the Herdsman Lake Regional Park
Weed Control and Revegetation Plan. The
plan includes principles and priorities for
weed control and rehabilitation works as
well as a basis for monitoring selected local
wetland species.  (Section 22). (CALM)

[High]

2. Reduce the frequency of fire, utilising
strategies set out in Section 19. (CALM, CS)
[Ongoing]

3. Continue research in the Park and across
the southwest of Western Australia into the
effects of leaf eating insects on Eucalyptus
rudis. (CALM) [Medium]

4. Investigate any wilful damage to vegetation
in the Park and take appropriate action.
(CALM, CS) [Ongoing]

5. Reduce the risk of introducing and spreading
plant diseases in the Park. (CALM, CS)
[Ongoing]

6. Ensure local species are used for landscape

and amenity plantings within the Park. If
non-local species are required, non-invasive

species are to be used. (CALM, CS)
[Medium]
7. Provide information and interpretive

material to the public that:

= promotes an understanding and
appreciation of the Parl’s flora and
ecosystems; and

= encourages the planting of local species
in areas surrounding the Park.

(CALM, CS) [High]
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Key performance indicators for flora and

vegetation

The success of the strategies will be measured

by:

I. Changes in the abundance of selected local wetland
flora species.

2. Existence of a weed and rehabilitation plan.

Target:

I. No decline in the abundance of selected local
wetland flora species from 2005 levels.

2. Implement the weed and rehabilitation plan.

Reporting:

. Every 3 years.

2. Every 5 years - completed in 2003, implementation
reported in 2007.

Response to target shortfalls:
Investigate the cause and report to the Conservation
Commission for action.
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Other birds

Grassland areas around the periphery of the Lake,
together with sparsely vegetated areas within the
central region, are used as hunting grounds by birds of
prey. Ten species have been observed, including the
black-shouldered kite (Elanus axillaris), peregrine falcon
(Falco peregrinus) and brown goshawk (Accipiter fasciatus).
The marsh harrier (Circus aeruginosous) breeds at
Herdsman Lake (Curry, 1981).

Aerial insectivores including the tree martin (Hirundo
nigricans) and the welcome swallow (Hirundo neoxena)
are common.

A number of issues threaten the avian fauna and their
habitat within the Park. These threats include fire
(Section 19), pets and introduced animals (Section 21) as
well as forms of intensive recreation activity (Sections
28 and 29). It is also acknowledged that other issues
such as weeds (Section 18) are impacting negatively
upon the habitat values of the Park. Additionally, the
control of water levels at Herdsman Lake is critical to
the preservation of habitat (Section |5).

Given the above threatening processes and the potential
disturbance to birds during breeding seasons, visitors
will be restricted from accessing the central
conservation area. Visitor use for the Park will be
guided by the Recreation Masterplan (Section 28) and
protection of the central wetland area will be increased
by finalising the construction of the moat (Section [4),
which will in turn further limit access to the central
area.

Another threat for the birdlife at Herdsman Lake is
human interaction, which is presently concentrated
around the fringe of the Lake. Human interaction
usually ranges from casual bird observation to hand
feeding of birds. It is recognised that the feeding of
waterbirds is an activity that members of the public
enjoy, especially children and visitors from other areas.
Bird feeding has the positive advantage that it brings the
public into close contact with populations of native birds
in a natural setting and so builds up an appreciation of
wildlife and the need for their conservation. There are
nevertheless adverse effects including:

= selection in favour of more aggressive species,
such as Silver Gulls which are not normally
found in large numbers in such wetlands;

= unsightly food scraps in the water and on
Lake surrounds; and

= the possibility that large amounts of organic
material at feeding sites (from uneaten food
and faecal material) may enhance conditions
for the development of avian botulism.

For these reasons, the feeding of birds will be
discouraged at Herdsman Lake.

Other activities such as model boats and canoeing have
also been known to occur in the Park. Although it has
been shown that the use of model boats does not
significantly interfere with birds, it was found that boats
used to retrieve model boats may scare birdlife and
disturb their behavioural patterns (Bamford, Davies and
Van Delft, 1988).
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TERRESTRIAL AND AQUATIC FAUNA

Mammals

No native mammal species are known to regularly occur
in the Park. According to White (1984), the western
grey kangaroo (Macropus fuliginosus), western brush
wallaby (Macropus irma), common brushtailed possum
(Trichosurus vulpecula) and quenda (lsoodon obesulus
fusciventer) have not been sighted at Herdsman Lake
since the late 1960s. The loss of these species from the
Park can be attributed to the loss of habitat within and
surrounding the Park. The Swan Coastal Plain has nine
species of insectivorous bats some of which are likely to
use the Park for occasional foraging, if not as a
permanent home.

Reptiles and Amphibians

There are several reptile species at Herdsman Lake with
the mourning skink (Egernia luctuosa) considered
significant.  Numbers of the mourning skink have
declined dramatically with the draining and reduction of
wetland  habitats on the Swan Coastal Plain
(Government of Western Australia, 2000).

The long-necked or oblong tortoise (Chelodina oblonga)
is found in the open water bodies of the Park.

Western tiger snakes (Notechis scutatus occidentalis) are
common within the Park and are an important species in
the Lake's ecosystem. Western tiger snakes are now
considered uncommon in the metropolitan area and the
isolated population at the Park is important in
conservation and evolutionary terms. The presence of
this species within the Park should be included in
education programmes and interpretive material to help
develop an appreciation for wildlife. It is also
acknowledged that the presence of the western tiger
snake, which is venomous, is a concern to some Park
visitors and local residents. It is therefore proposed to
provide contact details, within the Park, of wildlife
carers and organisations that relocate dangerous or
injured fauna.

Eleven species of lizard have been recorded at
Herdsman Lake including Gould's sand goanna (Varanus
gouldii), the marbled gecko (Christinus marmoratus) and
the bobtail skink (Tiliqua rugosa) (Maunsell & Partners,
1989).

Numerous amphibians also inhabit Herdsman Lake. Six
frog species have been recorded in the Park including
the moaning frog (Helioporous eyrei), sandplain froglet
(Crinia insignifera), Glauert's froglet (Crinia glauerti),
western bell frog (Litoria moorei), slender tree frog
(Litoria  adelaidensis) and the pobblebonk frog
(Limnodynastes dorsalis) (ESRI, 1983). The replacement of
natural habitat with surrounding urban development has
markedly reduced the habitat of most amphibian species.
Pollutants that also find their way into aquatic systems
can cause marked population declines (Government of
Western Australia, 2000).

Fish

Of the three species of fish occurring at Herdsman Lake
only one, the Swan River goby (Pseudogobius olorum) is
native. The goldfish carp (Carassius auratus) and the
mosquito  fish  (Gambusia  holbrooki) have been
introduced.  The latter is an aggressive species
introduced from Central America to control
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sprays were used at the Lake including dichloro-
diphenyl-trichoroethane (DDT), mirexbait, diasinon,
endosulphur and chlorpyrifos.  Heptachlor replaced
dieldrin in 1972, and chlordane was used up until 1973
(Maunsell & Partners, 1989).

The use of heptachlor for Argentine ant control was
stopped in 1986 due to the widespread public objection
and mortality amongst all invertebrates (Davis, Halse
and Ebell, 1987).

In 1988, the EPA reviewed the use of organochlorine
insecticides for Argentine ant control and recommended
that the broad-scale use of heptachlor for the control of
Argentine ants should cease. Due to these findings, the
control/containment  programme was  abandoned
(Department of Agriculture, 1988).

Since 1988, no control measures have been undertaken
at Herdsman Lake with the control of Argentine ants
being the responsibility of individual landholders.

The Social Insect Research Section of the Department
of Agriculture has undertaken research into alternative
methods of control, including the development of a bait
suitable for use against Argentine ants. Any control
works undertaken in the Park will need to be
undertaken in consultation with CALM.

NON-BITING MIDGES

Herdsman Lake supports large numbers of non-biting
midges (Chironomid spp.) (Halse, 1985) which at times in
the past, have been a nuisance to local residents and
visitors to the Park. Research undertaken by Pinder,
Trayler and Davis (1991) indicates that midge densities
vary in accordance with wetland nutrient levels and that
midge problems are a symptom of a disturbed system
and an effect of poor water quality. Given there are
problems with nutrient enrichment with the dredged
water bodies at Herdsman Lake which appear to be
intermediate in enrichment (Clarke, Davis and Murray,
1990) it can be expected that midges will continue to be
a problem in the Park. Poor water quality (nutrient
enrichment) can be attributed to factors such as
excessive fertiliser use occurring throughout the
catchment of Herdsman Lake (see Section 15).

The nutrient load into Herdsman Lake needs to be
substantially reduced to improve water quality within
the Lake, which in turn should make the Lake less able
to support high midge densities.

The preparation of an integrated catchment
management plan plus nutrient reduction measures such
as the conversion of stormwater outfalls to incorporate
water-sensitive  urban  design  principles,  and
improvement of fertiliser regimes on grassed areas
adjacent to the Park needs to occur (see Section 15).

Community involvement in catchment management plus
additional on-ground works to reduce nutrients entering
the Lake is the only viable long-term approach to dealing
with the midge problem.

A collaborative approach to midge monitoring will be
established by CALM and the City of Stirling.

MOSQUITOES
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Mosquitoes are present at Herdsman Lake and the City
of Stirling monitors numbers and species on a fortnightly
basis from October to May each year. Wetlands on the
Swan Coastal Plain often require a management
response to mosquito populations. It is the City of
Stirling’s responsibility to manage mosquito issues at
Herdsman Lake Regional Park.

Mosquitoes may cause a nuisance to nearby residents
and are a public health risk as some species have the
potential to transmit diseases such as Ross River Virus.
The Health Department of WA administers a mosquito
control programme. This programme subsidises
mosquito control to Contiguous Local Authority
Groups in areas that have been identified as having
locally contracted mosquito-borne viruses. The City of
Stirling would therefore have to demonstrate known
cases of locally contracted mosquito borne disease
before qualifying for this assistance.

Strategies

I. Liaise with the Department of Agriculture in
relation to techniques and practices for
controlling pests. (CALM) [Ongoing]

2. Prepare an integrated catchment
management plan for the Herdsman Lake
catchment area aimed at reducing the
sources of nutrients entering the Lake,
thereby reducing the presence of midge
swarms  (Section 15). (CS, Water
Corporation, CALM) [High]

3. Encourage the formation of a community
catchment group for the Herdsman Lake
catchment area. (CS, Water Corporation,
CALM) [High]

4. Do not use phosphorus-based fertilisers on
grassed areas within the Park (Section 15).
(CALM, CS) [High]

5. Establish a collaborative approach to midge
monitoring (CS, CALM) [High]

6. Continue to monitor mosquitoes at relevant
times of the year and undertake appropriate
control practices in accordance with
relevant standards. (CS) [Ongoing]
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planting the sides with local vegetation. This would have
the effect of improving existing outlets and may assist in
stripping nutrients from storm water before it reaches
the lake. Together with modifications to their alignment
these treatments should lead to utilities that remain
functional and yet merge into their surroundings.

It should be noted, that although the vegetated and
unlined drains located throughout the Lake help
improve the water quality by stripping nutrients and
allowing settlement of silt, the precipitation of inorganic
contaminants and degradation of organic contaminants
from the runoff water can impede water flow and
become stagnant and malodorous. It is therefore
important that the Water Corporation and the City of
Stirling review and monitor the drains within the Park to
for improving (or at least not further degrading) the
quality of water in the Park.

It is also important that any infestation of aquatic weeds
in drains entering the Park is managed to reduce the
threat to the wetland ecosystems.

PARK MAINTENANCE

Regular maintenance is required to provide a safe and
pleasant environment for visitors to the Park.
Maintenance activities need to be undertaken in a
manner that does not impact upon the conservation
values of the Park. Maintenance programmes need to
be strictly implemented to ensure activities such as
mowing do not encroach into conservation areas. In
addition, management access points within the Park
need to be controlled in order to prevent inappropriate
vehicle access.

TOILETS

It is not planned to develop any stand-alone toilet blocks
within the Park. Public toilet facilities would only be
considered as part of major capital improvements in the
Park, for example, at a café or kiosk (see Section 29 —
Recreation Sites and Facilities).

Should new toilets be considered as part of major
capital improvements, they are to be connected to
sewer outlets or other environmentally acceptable
disposal systems. The use of septic tanks is to be
avoided except in conjunction with alternative
treatment units.

RUBBISH COLLECTION

The provision of rubbish bins should be minimised and
visitors encouraged to take their rubbish home.
Managing agencies will determine the location of bins
and collection arrangements.

ROADS

Roads will only be constructed in the Park if they are for
recreation or management purposes only. Where
possible, facilities should be located close to existing car
parks or near the Park boundary to reduce the need to
place roads within the Park. Management vehicles
should, where possible, use paths to limit the need for

45

additional roads and to minimise the impact on the
natural environment.

Future road plans for the area around Herdsman Lake
indicate that Stephenson Avenue will be aligned along
the north-west boundary of the Park parallel to Pearson
Street. This is a part of the State Government'’s plan for
a major arterial roads network in the Perth
metropolitan area.

POWER LINES

To minimise the visual impact of power supply within
the Park it is advocated that all power lines be placed
underground. Mains power lines should be placed so
that there is minimal visual impact. Where feasible,
power supplies should be from alternative energy
sources, for example solar power.

Strategies
I. Where appropriate, ensure a detailed
rehabilitation  programme  accompanies

service works which may impact on Park
values (Section 22). (CALM, CS) [Ongoing]

2. Review existing drainage facilities to
improve water quality in the Park, reduce
the risk of weed infestation and to improve
the aesthetics of the outlets (Sections 15 and
24). (Water Corporation, CS, CALM) [High]

3. Promote “take it home” rubbish education.
(CALM, CS) [Medium]

4. Construct roads within the Park for
approved recreation or management
purposes only. (CALM, CS) [Ongoing]

5. Place power lines to facilities and amenity
iighting underground to improve aesthetics
of the Park. (CALM, CS) [Low]
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protection of its values. Commercial concessions on
land managed by CALM within the Park will be
established and managed in accordance with Policy
Statement No |8 - Recreation Tourism and Visitor Services.
(Note: CALM’s Recreation Tourism and Visitor Services
Policy was under review at the time of writing this Plan,
should there be any inconsistencies between this Plan
and the revised policy, future management will be in
accordance with the new policy).

According to the Conservation and Land Management Act
1984, the Executive Director of CALM may grant a
lease on land vested in the Conservation Commission of
Western Australia subject to consultation with the
Commission and approval of the Minister for the
Environment. The Executive Director may apply terms
and conditions as appropriate and the term of the lease
may not exceed 2| years, but may include an option or
options to renew that lease for a further term or terms
not exceeding, in the aggregate, 21 years. The lease
must be tabled before each House of Parliament within
|4 sitting days of its execution by all parties to the grant
or renewal.

Under the same Act, the Executive Director of CALM
may grant a licence in writing to any person to enter
and use certain land.

Leases and licences pertaining to land managed by the
City of Stirling require the approval of the Stirling City
Council.

All development proposals on land reserved as “Parks
and Recreation” in Perth’s MRS require approval from
the WAPC. The WAPC in association with CALM will
use this Plan as a mechanism for guiding development
proposals within the Park or which impact upon the
Park.  Additionally, any commercial development
proposed in the Park should be advertised
appropriately to allow for consultation with the
community.

A tendering process for potential commercial
proponents to be involved in the Park will be publicly
competitive and consistent with State and local
government tendering processes.

Advertising within the Parl requires the approval of the
relevant managing agency.

EXISTING CONCESSIONS FOR VISITOR
SERVICES

Existing concessions for visitor services (including

community environmental organisations and recreation

clubs) within the Parlk are as follows:

= the Herdsman Lake Wildlife Centre (Gould League
of WA);

= the World Wide Fund for Nature (WWF);

= the Perth Horse and Pony Club;

= tennis courts at the corner of Jon Sanders Drive
and Herdsman Parade are available for hire. The
City of Stirling’s Parks and Reserves section is
responsible for their operation.

Wildlife Centre - Gould League of WA

The Gould League of WA provides environmental
education programmes at the Herdsman Lake Wildlife
Centre on behalf of the Education Department. Lease
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arrangements for the Centre (at Reserve No. 31906)
are currently being negotiated between the Gould
League and CALM.

The site currently offers some visitor interpretive
facilities, but there is scope to further develop these for
the general public.  Further scope also exists to
promote awareness of the Park through the Centre, for
local, regional and international visitors. In addition to
its current environmental education role for school
students, the opportunity exists for the Centre to act as
a resource centre for University and TAFE students, as
well as the broader community.  Research and
education studies could be used in Park monitoring.
Information on the values of the Park combined with
activities and programmes to further develop and
appreciate these values could also be expanded.

As outlined in Section 29 — Recreation Sites and
Facilities, a site development plan will be prepared by
CALM to upgrade access and parking at the Wildlife
Centre. This will include discussions with the Gould
League of WA and the World Wide Fund for Nature.

World Wide Fund for Nature (WWF)

The WWEF played an important role in establishing the
Wildlife Centre at Herdsman Lake in the early 1980s.
Currently the WWEF s utilising a small cottage next to
the Wildlife Centre and is negotiating lease
arrangements over the cottage with CALM as well as
discussing access requirements to the Wildlife Centre
with the Department and the Gould League of WA.

Perth Horse and Pony Club (Inc.)

The Perth Horse and Pony Club (Inc.) is located in the
northeast of the Park adjacent to Jon Sanders Drive (at
Reserve 28763). The Club currently operates under an
agreement with the City of Strling allowing for
equestrian activities within the Club’s designated area.

Improvements at the Perth Horse and Pony Club site
include a clubhouse and storage sheds. The City
constructed the facilities in the late 1980s and arranged
a lease for the Club to utilise the site.

The Stirling City Council has resolved that it prefers not
to retain future management of Reserve 28763. It has
also resolved for the City (through its Recreation
Services Business Unit) to consider finding alternate and
compatible users of the site in accordance with the
objectives of the regional park.

As such, the future use of the site and the
appropriateness of equestrian activities requires further
discussion between the Perth Horse and Pony Club

(Inc.), the City of Stirling (as the owner of
improvements on-site and agency that currently
manages Reserve 28763) and CALM.
OPPORTUNITIES FOR COMMERCIAL
VISITOR SERVICES

Ice Cream Vans, Fast Food Outlets and Bicycle
Hire

It may be appropriate for these businesses to operate in
the Parl, subject to the issuing of an appropriate licence
by the managing agencies. Such activities must comply
with the managing agency’s requirements including not
conflicting with other Parl visitors or degrading Park
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values. Litter control would be considered in any
approval for such business to operate in the Park.
Operators need to comply with local government health
and building requirements.

Cafe or Kiosk

Some investigation regarding the development of a café
or kiosk within Herdsman Lake Regional Parlk has
occurred in consultation with key stakeholders.

As indicated in the Recreation Masterplan (Figure 9 —
page 41) a potential site for a commercial concession in
the Park is Popeye Lake Parkland given it is highly
modified, is easily accessible and has expansive views
over the Herdsman Lake to the central business district
of Perth.

While potential for new commercial concessions such as
a cafe or kiosk may exist at Popeye Lake Parkland,
priority will be placed on improving existing passive
recreation facilities at the site.

As indicated in Section 29 — Recreation Sites and
Facilities, the site plan for Popeye Lake Parkland will
focus on upgrading existing facilities such as the play
equipment and pedestrian and cyclist access. Should
resources, however, become available CALM will
consider re-initiating planning processes and stakeholder
consultation for a commercial concession at the site.

Subject to further planning and discussions between the
Perth Horse and Pony Club, the City of Stirling and
CALM, Reserve 28763 may present an opportunity for a
commercial concession.

For the development of a cafe or kiosk to proceed,
expressions of interest would be sought through a
publicly competitive tendering process. A
comprehensive business plan and an environmental
review would be required before any development
could proceed.

COMMUNITY OR SPECIAL EVENTS

From time to time there may be demand for use of
areas of the Park for community and special events.
The appropriateness of community or special events
within the Park will be assessed by the managing agency
controlling the respective area. Gatherings requiring
sole use of a site will require a booking. A concession
arrangement may be required between the event-
organiser and the managing agency for the right to use a
site and to cover the operational and administrative
costs incurred by the managing agency.

Managing agencies must use the guiding principles
established for recreation and commercial uses as a
means of determining the appropriateness of proposed
activities. CALM should be consulted in the assessment
of community events, as the coordinating agency for the
Park. The requirements of the City of Stirling must also
be met.

CONCESSIONS FOR PURPOSES OTHER
THAN VISITOR SERVICES

Commercial concessions for purposes other than visitor
services are generally not considered appropriate within
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the Park, unless there is a considerable benefit to the
Park.

LEASES

Two leases for purposes other than visitor services
currently exist within the Park:

= alease with the Chrysalis Montessori School; and
= a lease with Telstra for a mobile phone
telecommunications tower.

Chrysalis Montessori School

Chrysalis Montessori School, located on Parkland Road,
currently occupies a small portion of Park (Part lot |
Parkland Road, Glendalough) adjacent to its school
buildings. The owner of the land is the WAPC. The
area, which adjoins the school buildings, is fenced and
used solely as a playground for the school. Discussions
are currently taking place between the Department for
Planning and Infrastructure, CALM and the Chrysalis
Montessori School for the Park boundary to be
amended and the area excised from the Park. This will
require an amendment to the MRS.

Telstra mobile phone telecommunications tower
Lot 277 Selby Street, Herdsman that contains the
mobile phone tower was transferred to the
Conservation Commission of Western Australia as
public open space to be managed by CALM under a
lease to Telstra. Managing the reserve for
telecommunication is consistent with the reserves
assigned purpose. When assessing proposals for, or
managing telecommunications facilities, CALM s
directed by  Policy  Statement 49  Radio/Tele
Communications  Facilities. (Note: CALM's Radio/Tele
Communications Facilities Policy was under review at
the time of writing this Plan, should there be any
inconsistencies between this Plan and the revised policy,
future management will be in accordance with the new

policy).
LICENCES

Beekeeping

CALM may grant permits to beekeepers to use Crown
land under the Conservation and Land Management Act
1984.  Permits are granted on the proviso that
biodiversity and conservation objectives are not
compromised, where the activity is compatible with
other land uses. CALM'’s Policy Statement No. 4/
Beekeeping on Public Land was under review at the time
of writing this Plan, the draft policy indicates that
current apiary site permits will be maintained and
renewed, but no additional permits will be granted on
land reserved or proposed to be reserved primarily for
conservation purposes, unless allowed for under a
completed management plan.

The introduced honeybee (Apis mellifera) can have
detrimental effects on native insects, hollow-using
animals and vegetation. Competition for flora resources
between honeybees and other native pollinators may
favour the more aggressive foraging of the introduced
bee, which results in a decline of native insects. Other
possible effects are inefficient pollination of some local
plants, destruction of flowers and hybridisation of some
native plant species by cross-pollination of different
native species.
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