


Chapter 8

Environmental Management Plan -
A Case Study
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Introduction
The Australian Turfgrass Research Institute Ltd.

prepared an Environmental Management Plan (EMP) for
Toukley Golf Club. The aim of this plan was to enhance the
golf course environment and minimise any environmental
impacts of golf course management activities.

The Environmental Management Plan was
developed by;

• liaising with the golf course, particularly the
superintendent,

• obtaining input from the local community, particularly
environmental groups and

• consulting with technical experts, particularly from
government departments.

The plan was developed to meet financial and resource
restrictions of the club while enhancing the environment for
players, staff and the surrounding community.

The procedure for the development of the plan is
summarised in Table 9.

Site Information
First a detailed site description of the course was

compiled. This included information on land use history,
soils, groundwater, climate, water bodies, vegetation, wildlife
and maintenance facility area.

Toukley Golf Club occupies an area of approximately 

60 ha of a peninsula on the southern side of Budgewoi Lake,
in the central coast district of NSW. The golf course was
established in 1971 when it was reclaimed from a natural
wetland.

The course is a major area of natural vegetation which
geographically links Munmorah State Recreation Park in the
north and Wyrrabalong National Park in the south. Therefore
Toukley Golf Course and the immediate surrounding areas
play a role in the movement of wildlife along this remnant
vegetation corridor.

The golf course has 18 holes and a nursery green, putting
green, practice fairway and a spare green.

The greens are a mixture of bentgrass and wintergrass.
The average size of greens is 518m2 although many are
smaller than 400m2. The smaller greens suffer from traffic
problems. Most greens do not have drainage and experience
drainage problems. Trees pose a problem to some greens due
to shade and roots. Nematodes are a significant problem on
some of the greens constructed from on-site sands.

Tees are generally kikuyu with some oversowing with
rough bluegrass and ryegrass. The average size of tees is
360m2. Like the greens, the tees suffer from shade and tree
root problems. Mole crickets affect all the tees.

Fairways have combinations of warm season grasses
including kikuyu, couchgrass, Queensland blue couch and
carpet grass. Tree roots and shade affect most of the fairways
on the front nine holes. Salinity problems are experienced on
many of the back nine fairways. Mole crickets affect all
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Water quality is an important management issue at Toukley Golf Course.
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A soil survey conducted across the golf course indicated
that the fairways on the front nine holes have a uniform dark
sand soil profile. This is likely to be the undisturbed natural
soil profile. The fairways on the back nine holes showed
layers of imported materials which included heavy clays,
sands and organic materials. Groundwater was 300-400mm
below the soil surface.

Soil samples were collected from a selection of fairways
for laboratory analysis. Generally the samples were found to
be acidic with elevated phosphorus levels.

The Acid Sulphate Soil Risk Map obtained from the
Department of Land and Water Conservation indicated that
the soils across the golf course have a “high probability of
occurrence of acid sulphate materials within the soil profile”.
These materials are likely to be within 1 metre of the ground
surface and there is “severe environmental risk if acid
sulphate materials are disturbed by activities such as shallow
drainage, excavation or clearing”. As a result of this
information an officer from the NSW Department of Land and
Water Conservation was invited to the course for a field
inspection in relation to acid sulphate soils. Inspection of soil
profiles and water bodies indicated that there are some acid
sulphate soils on the course.

Scalding is evident on the soil surface in several areas on
the course. Soil analysis indicated some of these areas are
very saline.

Rainfall is summer/autumn dominated with a mean of
1230mm per annum. Temperatures are quite mild with
minimum daily temperatures not falling below 9 o C in winter
and mean daily maximums around 25 oC in summer. Humidity
levels remain relative high throughout the year. The mean
annual evaporation exceeds the mean annual rainfall with
evaporation levels being higher than rainfall in spring and
summer.

There are 20 to 30 waterbodies on the golf course which
are interconnected by a system of drains and channels. A
levee bank runs around the northern and eastern boundaries
of the golf course. During times of heavy rain a pump is used
to move excess water from the course over the levee bank
into Budgewoi Lake.

Water samples collected from the course showed generally
saline conditions and elevated phosphorus levels.

Nine local environmental groups were contacted in
relation to the preparation of this EMP. Particularly interest
was expressed in obtaining information on the local flora and
fauna. Through this process and articles in the local
newspapers, contact was made with several environmental
groups.

Members of the Central Coast District group from the
Society for Growing Australian Plants (SGAP) conducted a
field walk around the course and provided a report and list of
species identified.

Bureau of Meteorology

Article in the local newspaper. 

Letters to local environmental groups.

Risk assessment conducted by officers from the Institute.

Collection and analysis of soil samples.

Examination of acid sulphate soil risk maps.

Evaluation of fertilizer records. 

Field inspection with Department of Land & Water Conservation.

Land use history by discussion with club members and staff. 

Conducting a soil survey.

Information from local environmental groups

Information from NSW National Parks and Wildlife

Field walks with members of the above groups

Collection and analysis of water samples

Mapping of waterways and waterbodies on aerial photographs

Survey of depth to groundwater

Climatic data

Community awareness

Maintenance facility

Soils

Vegetation and wildlife

Water

Table 9. Information SourcesS



The  Central Coast District of the National Parks and
Wildlife Service visited the course and provided a list of bird
species which are found in the general area.

Members of the Central Coast Environment Council
visited the golf course and conducted a field walk around
course. They provided a list of flora and fauna native to the
region.

The Norah Head Coastcare Group provided a flora and
fauna list from studies they have undertaken in the local
area.

These environmental groups showed a genuine interest in
the efforts of the golf course and are willing to provide help
and advice on environmental matters at the course. Therefore
it would be in the best interest of the golf club to maintain
contact with these groups. Through them a feeling of goodwill
with the local community can be maintained while using their
knowledge and resources to improve environmental value of
Toukley Golf Course.

The significant points made by the
environmental groups in relation to flora and
fauna were;

1. In certain areas there is a need to carry out bush
regeneration work. Some significant ecological weeds are

starting to become established on the course. These
include Cassia, Bitou Bush, Lantana and Asparagus Fern.
These need to removed before they become firmly
established.

2. The large Paperbark trees on the course are most
important to the environment. A re-establishment plan
needs to be implemented. Juvenile trees need to be
planted or regenerated amongst the larger trees, so when
the large trees die there will be younger trees to take their
place.

3. Where possible the golf club should seek to establish an
understorey of local native vegetation among the Paperbark
trees. This may be possible by planting new plants,
stopping mowing to encourage natural regeneration, or
transplanting seedlings from other areas on the course.

4. Areas which do not come into play but are mown at this
time offer other potential sites for regeneration. The club
should identify any such areas and using the techniques
described above carry out revegetation with local native
species.

5. Revegetation of the canals and water courses will aid in
stripping nutrients from the water.

The waterbodies on the course contain quite high fish
populations. It will be important for the club to have a
programme of de-stocking regularly to avoid problems with
reduced oxygen levels in the water from over crowding.

Site Management
Environmental issues at the golf club need to be taken up

at management level. These issues may be able to be
incorporated into one of the existing committees although it
is more likely that a separate environmental committee will
need to be formed.

With the implementation of this Environmental
Management Plan it is suggested that the club should declare
an environmental policy. This will define for the staff,
members and the community the intentions of the golf club
for environmental management.

A summary of activities to be carried out in relation to
this plan was developed. The activities to be conducted were
given a priority rating on how urgently they should be
conducted.

Pesticide and Fuel Storage

Some minor changes to the practices of pesticide and fuel
storage at the club were recommended.

Pesticide Application

The following suggestions were made in relation to
pesticide application;

1. The club may wish to initiate withholding periods for some
chemical applications.
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Consultation with local environment groups was an important
component of the preparation of theToukley Golf Club
Environmental Management Plan.
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2. Pesticide selection and application must place careful
consideration on the aquatic areas of the course. Buffer
zones around aquatic areas were suggested.

3. The construction of a new machinery washdown bay was
recommended.

Fertiliser

An examination was made of fertilizer use at the club
from the superintendents records. From these records annual
application of nitrogen, phosphorus and potassium to greens,
tees and fairways was calculated

The following steps were suggested for efficient fertilizer
management and to reduce environmental impacts
especially in relation to water quality;

1. Develop a soil monitoring programme.

2. Apply lime to areas on the course with low pH.

3. Reduce the use of phosphorus fertilizers.

4. Use buffer zones around waterbodies.

Other issues which needed to be addressed in relation to
nutrient management included;

1. Green waste management

2. Existing toilets on the golf course

3. Old stockpiles of fowl manure

Acid Sulphate Soils

Activities which may increase the risk of problems
occurring from acid sulphate soils needed to be carefully
considered. These activities include construction, excavation
and drainage works. The club was encouraged to follow
published guidelines in relation to management of acid
sulphate soils.

The use of test wells to monitor changes in water table
height and as sampling sites to collect water samples for
analysis is often useful in acid sulphate soils areas. Details
on how to establish such test wells were supplied to the club.

Water Quality

1. Where possible mowing regimes around waterways and
waterbodies should be changed. The buffer zone which has
previously been described, should become a “no-mow”
area. It may be that leaving an unmown buffered zone will
not be possible, with every waterbody and waterway
because of the impact this will have on the strategy of
playing the golf course. The club must evaluate the areas
where it will be possible to have a buffer zone and
implement these.

2. Re-vegetating waterways and the buffer zones around
should form a long term strategy for the club.

3. The installation of aerators in waterbodies may help with
improving water quality.

4. A water monitoring programme should be established.

Occupational Health and Safety Issues

The inspection of the maintenance and storage sheds
showed much of the criteria in the assessment related to staff
safety was found to be satisfactory. Some aspects were
highlighted which require attention by the club.

Waste management

Recycling of oil, batteries and aluminium is already
practiced by the club.

Like all golf clubs the disposal of vegetative refuse
(clippings, corings, tree and shrub prunings etc.) is a major
waste management issue. The club is encouraged to
investigate the option of processing these wastes so that they
can be used as mulch or soil ameliorants.

Staff training and skills

A good level of training has been achieved by the staff
with respect to the use of pesticides. Bush-regeneration and
weed identification skills will be required to implement some
of the revegetation works.

Awareness of members and the community

To implement an environmental management plan
requires support from the members, and their education is of
great importance. The education of the local community is
also important, and this can be achieved through liaison with
environmental groups and/or local schools. Below are some
suggestions;

• Let the local media know about environmental activities at
the golf club.

• Liaise with a local school through a formal programme
such as Streamwatch.

• Send a newsletter to members and/or have notices in the
clubhouse/pro-shop.

• Contact the environmental groups and government experts
for technical advice.

• Invite the environmental groups and governments experts
to come and inspect the progress the club has made.

Conclusion
The Environmental Management Plan
prepared for Toukley Golf Club was developed
through a close association with the club and
by involving the local community. The board
of the club has accepted the plan and will
commence its implementation and conduct
periodic review of progress.


