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Glossary 

AHD 

AOX 

Faecal CoJiform 

mg/L 

Organochlorines 

TDS 

TOC 

ug/L 

Australian Height Datum, can be considered as the height above 
sea level. 

Adsorbable Organic Halogens, refers to a method of chemical 
analysis used to determine organic compounds with halogen 
groups. 

In the case of pulp mills using chlorine bleaching the method 
provides a good indication of the concentration of organically 
bound chlorine, that is, the chlorine component of organochlorine 
compounds produced in the chlorine bleaching process. 

A group of bacteria commonly used to detennine the presence of 
faecal contamination in water. Although usually considered to 
come from the excreta of warm blooded animals, some faecal 
coliforms, particularly Klebsiella pneumoniae, a-re known to grow 
well in pulp and paper mill effluent. 

miUigrams per litre (parts per mJllion) 

Organic compounds containing chlorine. 

Total Dissolved Solids, the correct term for the total amount of 
dissolved material jn water, which can be approximated from the 
electrical conductivity of a water sample and is often cal1ed 
salinity. 

Total Organic Carbon, a useful way to express the amount of 
organic matter in water. 

micrograms per litre (parts per billion) 
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1. Introduction 

In late 1989 the then Minister of Water Resources established the Lake 
Bonney Management Committee (LBMC) to investigate the current state of 

the lake and its environmental impact, and to develop a plan for its 
rehabilitation to an acceptable ecological standard. 

The committee is made up of representatives from groups and organisations 
with an interest in the lake. The current membership of the committee is 
shown in Appendix 1. 

In June 1990 the Action Plan drawn up by the LBMC was released. Essentially 
the Action Plan proposed two stages: 

Stage 1: Review existing data and develop a program to research 
information required to improve our understanding of the lake. 

Stage 2: Additional data collection as necessary, and the development of a 
long term management plan. This was anticipated to take 2 to 3 
years. 

A report on Stage 1 was released in June 1991. 

This document is the long term management plan for the lake and is the key 
element to Stage 2 of the Action Plan. 

The Action Plan was initiated with investigation of some of the background 
facts including the history of the lake and the quality of the lake water at the 
time. In addition, due to the controversial nature of discharges of lake water to 
the marine environment, early consideration and development of an interim 
discharge policy was high on the agenda. 

All water resources ultimately belong to the State and hence the community at 
large. This has been recognised in the committee's work through consultation 
with the community. Community workshops were held at Millicent, the first in 
August 1991 to discuss the state of the lake and the key issues, and most importantly 
to determine the community's attitudes towards the lake. The feedback obtained 
was most important and supported the direction that the committee was taking. 

Reports have been produced on a number of the actions undertaken by the 
committee. These reports are listed in Appendix 2. 

Why do we need a management plan? 

Lake Bonney is a lake that has been affected by human activities since 
European settlement in the 1840s. A number of these activities have had a 
severe detrimental impact on the lake. If the lake is to be aJlowed to recover 
and become a valuable resource to the community it needs to be managed in a 
way that permits only minimal detrimental impact in the future on the 
recovered ecosystem. 

In addition, the lake itself has an impact on those who own land surrounding 
the lake and on the adjoining Canw1da National Park. 
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How has the management plan been developed? 

The plan has been developed by the LBMC together with participation of the 
local community. The lake belongs to the community and therefore the 
Management Plan must reflect the views and values of the community. A 
workshop was held in April 1995 to provide the community with the 
opportunity to participate in the development of the plan with the committee. 
Written submissions from interested groups and persons were also sought as 
part of the development of the plan. 

What area does the plan refer to? 

The body of the lake and the adjoining land as described in Appendix 3. 

)., 

., 
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2. Aim of the Management Plan 

The aim of the management plan is: 

The Lake Bonney (South East) Management Plan provides guidelines for the 
future management of the lake which will allow the continued recovery of the 
lake, protection of the natural values, continued use of areas currently available 
for agriculture and the establishment of an amenity for use by the wider 
community. 
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3. Obiectives 

There are six main objectives. These are: 

1. To allow the lake the opportunity to recover from the degraded condition 
of the last 30-40 years. 

2. To actively facilitate ecological recovery of the lake and surrounds. 

3. To eliminate or minimise further pollution of the lake. 

4. To establish a strategy for regulation of the lake level which creates the least 
overall adverse impact on users, neighbours and the desired ecological 
condition of the lake. 

5. To protect areas of high conservation value. 

6. To provide opportunities for a range of appropriate recreational uses of the 
lake. 
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A. Background 

Lake Bonney is the largest permanent freshwater lake in South Australia. 
The lake is 27 km long and 4 km wide at the widest point. The lake is 

located adjacent to the south east coast, south west of the town of Millicent and 
is situated on Crown Land . The coastal dunes between the lake and the coast 
are part of the Canunda National Park. The Woakwine Range lies about l 
kilometre to the east of the lake. The small fishing settlement of Carpenter 
Rocks is located on the coast about 3 km to the south of the lake. Tenure of the 
land around the lake is indicated in Appendix. 3. 

The lake as we know it today is quite different to what it was prior to European 
settlement. The level of the lake probably varied significantly. At times it may 
have been little more than a series of large coastal swamps prior to settlement. 
The RevJulian Woods in his "Geological Observations in South Australia" 
(1862, prior to drainage)i recorded that the lake was up to 25 miles long (40 
km), although the actual length stated is difficult to believe it indicates that the 
lake was at least of very significant size. In the 1860s drainage of the flats to the 
east of the Woakwine Range commenced. This resulted in vast quan tities of 
winter swamp water being drained to the lake, creating a more permanent lake 
closer to what we know today. The original 'natural ' discharge channel from 
the lake to the ocean was near Carpenter Rocks and may have only flowed 
more regularly following the introduction of drainage. 

There has been no archaeological study of the lake which was occupied by 
members of the Bunganditj tribe. A survey conducted on the western shore of 
the lake as part of the Canunda National Park Draft Management Plan 
(National Parks and Wildlife Service, 1986) found that surface sites were 
extensive in the area, particularly around the permanent freshwater lakes, 
however the adjoining park is not included in the area subject to this plan. 

An oral history of the lake was undertaken based on recollections of those who 
knew the lake in the first half of this centu[)'. The oral histo[)' report incticates 
that the lake was never a commercial resource, with its major use being for 
recreational activities including - bathing, shooting, boating, fishing and 
relaxing. It is also apparent that the lake has alwdys been in a state of 
environmental change, In the 1930s the lake consisted of a series of diverse 
environments ranging from windswept shelly beaches to sheltered sandy bays. 
Water quality was described variously from clear to murky. 
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In 1939 approval was given for pulp mill effluent (Cellulose) to be discharged 
to the lake. From 1940 until 1973 an effluent high in pulp solids was discharged 
to the lake from the Cellulose mill. The establishment of a further pulp mill 
(KCA - formerly Apcel) was proposed in 1958. The level in the lake was quite 
high at this time. Therefore, to aid the discharge of further effluent to the lake, 
it was drained by cutting through the sand dunes to the ocean near the 
southern end of the lake south of Mia Mia Crossing. The new pulp mill used a 
chemical pulping process and in the mid 1960s introduced chlorine bleaching. 
The discharge of these highly coloured chemical wastewaters changed the 
colour of the lake to what we know today. 

By 1972 the northern end of the lake had become unsightly due to the vast 
quantities of pulp fibres accumulating around the edge of the lake. The mills 
agreed to install clarification equipment to reduce the discharge of pulp solids 
to the lake . This resulted in a visible improvement. 

In addition, due to the increased volume of effluent from the pulp mills, the 
lake level had risen by the early 1970s to such an extent that land used for 
grazing following the release in 1958 was regularly flooded in winter. In 1972 to 
overcome this problem the government installed a regulator at the end of a 
new discharge channel constructed at the southern end of the lake. 
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5. Specific Issues 

5.1 Effluent Discharges 

Pulp Mills 

The approval for the establishment of the pulp and paper mills was by an 
indenture between the government and the respective companies. The 
Indenture Acts of 1958 and 1964 gave the companies the right to take as much 
water as required for their operations, and to discharge effluent of any quantity 
and quality provided that it was not disease bearing. The indentures expire in 
the year 2014. 

The introduction of pulp mill effluent commenced in about 1940 when 
Cellulose started operations. The effluent from Cellulose was high in 
suspended solids and organic matter. About two thirds of the organic matter is 
not readily biodegradable which has contributed to the elevation of organic 
carbon levels in the lake. The suspended solids discharges were very high until 
1973 when clarification of the effluent to remove suspended pulp fibres was 
introduced. The impact by Cellulose effluent diminished from late in 1982 
when the company reduced its level of operations. 

When KCA commenced operations a chemical pulp mill effluent was 
introduced to the lake. This effluent was characterised by a dark red-brown 
colour and was high in organic carbon, a high proportion of which was not 
readily biodegradable. The colour became even more in tense following the 
introduction of chlorine bleaching in about 1966. This effluent, like that from 
Cellulose, was high in suspended pulp fibre but this has been genera1ly 
controlled to an agreed amount from 1973 when clarification equipment was 
installed at the mill. 
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SPECIFIC ISSUES 

The effluent from both mills contains high levels of coliform bacteria, of the 
group often ca11ed 'faecal coliforms' . The bacteria in these particular effluents 
have not necessarily come from the usual source - excreta of warm blooded 
animals. Pulp and paper mill effluent is well known as a growth medium for 
some bacteria of this group, particularly Klehsiella pneumoniae. 

KCA expanded its operations during the l 970s and the 1980s with the 
commissioning of new paper machines. In 1990 a new peroxide bleaching 
process was introduced by KCA which initiated the phasing out of chlorine 
bleaching. Also in 1990 a major redevelopment project was proposed which 
incorporated the opportunity to recover and recycle the pulp mill chemicals, 
and to treat all effluents in a secondary treatment works. This development was 
completed by mid 1994. 

Other Discharges 

In 1968 the EWS Department (now SA Water) commis ioned the Millicent 
Sewage Treatment Works (STW) . Final effluent discharge is to a drain that 
eventually flows to Lake Bonney. The works provide secondary treatment 
which means that the sewage has been screened and the organic load has been 
treated. The effluent contains nutrients (nitrogen and phosphorus) and is not 
disinfected and therefore contains some bacteria of faecal origin. 

The Millicent STW effluent does not constitute a continual discharge all year a" 
evaporation from the ponds is sufficient in summer to prevent a discharge to 
the drain. During late winter-early spring the STW flow is surcharged by 
groundwater which has entered the sewerage system within Millicent as a result 
of high groundwater levels. During this time it is 1ikely that more faecal 
bacteria are discharged to the lake due to the high flows and consequent 
reduction in residence time in the STW. 

SA Water is currently in the process of reviewing and upgrading the 
management of the STW effluent. 

ln the 1960s Wattie Pict established a vegetable proce sing factory in Millicent, 
which was subsequently purchased by SAFCOL, initially for use a a fish 
processing factory. The factory had its own wastewater treatment plant, 
although the operation of this plant was often less than satisfactory with 
consequent discharges of partially treated effluent to the same drain as that of 
the Millicent STW. Jn 1986 the plant also started to process potatoes into 
precooked frozen chips (under the name SAFRIES) and the processing of 
crayfish was discontinued some time after. The plant was closed in 1992 
following the takeover of SAFRIES by McCains. 

Other discharges to the lake include agricultural runoff and urban stonnwater 
from Millicent. 
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SPECIFIC I SSUES 

5.2 Lake Water Quality 

The lake water is slightly brackish in terms of sa1inity. There is a easonal 
fluctuation due to freshwater inflows from the drains and direct rainfall in 
winter followed by a concentration of salts over summer due to evaporation 
(Figure 2). 

The history report indicated that the water in the lake varied from clear t0 

murky. It is likely that the lake was murky on the exposed eastern shores where 
the wind creates the most turbulent conditions which result in bottom 
sediments continually being mixed into the water column. 

Since the commencement of operations by Cellulose in 1940 pulp fibres have 
been discharged into the lake. These fibres tended to accumulate at the 
northern end of the lake and often matted together to produce unsightly 
masses of pulp. This pulp would have added to the turbidity in the lake and 
probably had an impact on the flora and fauna in the lake. 

Following the start up of the Apcel plant (KCA) about 1960, large amounts of 
non-biodegradable organic matter and chemicals have been discharged into 
the lake. The volume of effluent from Apcel increased over the years turning 
the lake red-brown in colour. The high colour limits the amount of light that 
can penetrate into the water resulting in a severe reduction in activity by plants 
and algae that require light for photosynthesis. 

There were high levels of chlorinated organic material introduced to the lake 
following the introduction of chlorine bleaching by Apcel. In 1990~91 chlorine 
bleaching was phased out and since that time the concentration of chlorinated 
organics in the lake has fallen dramatically (Figure 3) . 

The large accumulation of pulp fibres that used to gather around the northern 
end of the lake disappeared following the controls implemented in the early 
1970s. 

Recent monitoring of the lake has indicated that the organic carbon content 
and the colour of the water has decreased since the introduction of recovery 
and recycling of pu.lp mill chemicals and effluent treatment by KCA (Figures 4 
& 5). It is anticipated that over time the colour in the lake will diminish, 
although it is uncertain as to exactly how the lake will appear. 

Bacterial numbers in the lake have exceeded recognised guidelines for contact 
recreation at the northern end close to the outfall of both Drain 48 (pulp mill 
effluent) and Drain 44 (STW effluent). The bacterial numbers rapidly decrease 
with distance from these sources. Faecal coliform numbers for one sampling 
location, typical of the very northern end of the lake are shown in Figure 6. 
Recent monitoring shows significant decreases in bacterial numbers following 
the changes introduced by KCA. 

The biological quality of the lake has often been questioned. Biological 
monitoring of the lake was first undertaken in the early 1970s and has 
continued to the present time. Early work concentrated mainly on standard 
sampling locations down the centre of the lake, where it was found that there 
was very little life. This part of the lake, like the eastern shore is very 
inhospitable t0 tiving organisms due to the turbulence created by wind energy. 
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SPECIFIC I SSUES 

Biological surveys in recent-years have indicated that more organisms live in the 
waters of the shelte red western bays. The numbers are reduced compared with 
other lakes, but there is a reasonable diversity of species , with representatives 
from all levels of the food chain .

c1/f6.·~ar ..AttrP.1 

1/, ~ . 

The growth of plants and algae is currently limited by the colour of the water 
which restricts light penetration. However, there are adequate nutrient levels 
(nitrogen and phosphorus) in the lake to support much greater plant and 
algae growth. As the colour levels in the lake decrease, this wil1 allow greater 
light penetration and increased primary production in the form of plants and 
algae. This increased primary production will provide a greater food supply and 
will support a larger population of other organisms in the lake. 

However, excessive primary production in the lake could also lead to algal 
blooms, which are generally detrimental to most other species. This could 
include blue-green algae blooms, which could thrive in the conditions found in 
Lake Bonney, especially the high nutrient levels and the shallow, turbulent 
waters. These type of blooms can be toxic to humans and other animals and 
they greatly reduce biological diversity in fresh water bodies. 

The large discharges of lake water to the ocean undertaken in 1991 and 1993 
have as isted in improving the quality of the lake by removing large quantities 
of pollutants. 
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SPECIFIC ISSUES 

5.3 Marine Discharges 
Following the installation of the regulator in 1972 discharges were made to the 
ocean in two out of every three years. The design of the outlet channel and 
regulator necessitated that the discharges be made at high lake level in late 
winter-early spring. This period is just prior to the opening of the crayfishing 
season, traditionally on the first of October each year. 

The fishing industry became concerned following worldwide recognition that 
pulp mills using chlorine bleaching discharged significant quantities of 
chlorinated material, some of which had been shown overseas to be 
bioaccumulative. 

During a marine release from the lake in 1989 investigation of the 
organochlorine levels (measured as organohalogens) in the discharge and the 
receiving ocean water was undertaken. The study showed that there was a 
background organohalogen level of the order of 20-40 micrograms per litre 
which was elevated, with a maximum concentration of 1295 micrograms per 
litre, during the actual release and only in the near shore waters. Levels 
returned to background values soon after the regulator was closed. 
Investigation of bioaccumulation of organohalogens in rock lobsters and 
abalone did not indicate any elevation of levels related to the discharge from 
the lake. The testing of rock lobster and abalone was repeated following a 
discharge in 1991, again with similar results, although it should be recognised 
that sample numbers were limited on both occasions and in most sets of 
samples there was a wide variation in individual organohalogen concentrations. 

Toxicity testing to assess the toxicity of lake water to marine organisms was 
undertaken. Testing on the prawn Penaeus monodon showed no effects, however 
testing on the small marine crustacean Allorchestes compressa suggested some 
effects on reproductive ability at Jake water concentrations of 10% and 20% in 
the marine environment. Lake water concentrations of this magnitude would 
only be expected close to the outfall . 

The time of release of lake water to the ma1ine environment was seen as a 
critical factor and on advice from the industry and the Department of Fisheries 
Research Branch (now South Australian Research and Development Institute). 
releases made in 1991 and 1993 were undertaken in the period May- June, 
which was considered to be the time of least sensitivity to the marine 
environment taking into account the reproductive cycles of the commercial 
marine species near the outfall. These releases were made by cutting through 
the coastal dunes at the site of the 1958 release and resulted in approximately 
one third of the volume of the lake being released on each occasion. 

The potential for detrimental impact by lake discharge on the marine 
environment is anticipated to continue to decline in accord with the improving 
water quality of the lake. Therefore the timing of the period of release of water 
from the lake will be less critical and this would allow for more flexibility in 
managing water levels within the lake. 
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SPECIFIC ISSUES 

5.4 Flooding 

Prior to 1958 the lake level fluctuated with seasonal and longer term climatic 
patterns. Following the large discharge in 19581 land along the eastern edge of 
the lake and to the north on the Canunda flats, which had been frequently 
inundated by the lake, became available for grazing. By about 1970 with the 
lake level again rising concern was raised by landowners who had been grazing 
the land. As indicated above a regulated outlet for the lake was installed in 
1972 and a level of 1. 72 m AHD set as the operating level. Figure 7 shows 
change in lak.e water level with time. 

In the period 1972-89 lake water was discharged to the ocean in two out of 
three years. Due to the fishing industry's concern about marine discharges, in 
1990 the lake level was allowed to rise to 2.0 m AHD without a discharge being 
made. This led to a number of complaints regarding the flooding of land by 
the lake, particularly on the Canunda flats. Figure 8 indicates the extent of 
area likely to be flooded when the level rises to 2.0 m and 2.3 m AHD 
respectively. 

It should be noted however that land around the lake and particularly to the 
north is characteristically swampy in nature. The major concern when the lake 
has caused flooding has been due to the salinity of the water and its potential 
impact on pasture. The issue of flooding is one that needs to be considered in 
the development of a lake operating strategy. 



Figure 8: Floodplain Map - North of Lake Bonney, Canunda Flat 

The areas shown on this figure indicate 
those areas which become semi-pennanently c ·Om A#b Al'l'KOX. IN//Ni>ATION A.RM ( 200 H~ ) 

inundated in spring when water levels are at 2Jm 
the level indicated. Water held in these areas 
during spring leads to increases in salinity as 
evaporation increases. 
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SPECIFIC ISSUES 

5.5 Log Storage 

Following the disastrous bush.fires of Februa1-y 1983, salvaged pine logs were 
stored in Lake Bonney to preserve them for milling at a later date. A fenced 
area was constructed in the lake to retain the logs but due to rough weather 
during the construction phase and the urgency with which logs were stored the 
fence was breached and a number of logs escaped into the vast expanse of the 
lake. These logs have been found over the full extent of the lake. Following 
removal of the logs within the fenced area, accessible logs from the remainder 
of the lake have been collected and removed. There are still some isolated logs 
in inaccessible areas well above the normal operating level of the lake. These 
logs are in poor condition due to rot and where they are located within the 
Canunda National Park. the National Parks and Wildlife service have agreed 
that they can remain insitu. 

During the log storage operation logs either sank or floated. A number of the 
logs that sunk were not found during the recovery operation. These logs are 
likely to remain on the bottom but may be visible depending upon the level of 
the 1ake. 

The Forestry Division of Primary Industries has stated that although all Jog 
removal operations ceased by 30 June 1994, it cannot be guaranteed that all 
logs have been removed. Some logs can be expected to remain submerged and 
will move about the lake according to changing wind direction and will present 
an ongoing hazard to boating. All of the fence infrastructure has been 
removed. 

Following the storage of logs the Department of Marine and Harbours, who at 
the time administered the Boating Act, closed Lake Bonney to boating by 
regulation under that acL The committee has written to the Department of 
Marine and Harbours advising them of the removal of the logs and the 
potential future hazard created by remaining logs, and in addition other 
existing-hazards to boating such as limestone reefs, and the high colour and 
turbidity. The Department of Transport (now responsible for marine safety) 
undenook an aerial survey in early September 1994 and indicated that as up to 
50 logs were sighted it had grave concerns about reopening the lake to boating. 
This matter has been discussed further with the department and was also 
discussed at the community workshop in April 1995. It was quite clear that the 
community wanted the lake to be available for recreational boating. However, it 
should be recognised that there will always be some risk due to undetected 
submerged logs in the lake. The possibility of reopening the lake to 
recreational boating is still under consideration. 

5.6 Conservation Aspects 

The western hore of the lake abuts the Canunda Nationa] Park which is used 
for conservation and recreation purposes. Rocky Island, situated in the north
western corner of the lake, has recent]y been included in the Canunda 
National Park. 

LAKE BONNEY SOUTH EAST MANAGEMENT PLAN 1996 - 2000 



Glover (1974) reported 81 species of bird of which 34 are considered to rely on 
aquatic habitats, in a study for the EWS Department in 1970-1974. Six species of 
fish were recorded, of which one, the golden carp, was introduced. The long
necked tortoise and five species of frog are other aquatic animals recorded. 

The vegetation around the lake consists predominantly of sedges, rushes and in 
the south, teatree on the higher ground. The western shoreline is fringed with 
sedges and rushes that are backed by coastal shrublands dominated by coastal 
wattle with currant bush and daisy bush. Most of the vegetation associations 
found in the Lake Bonney area are reasonably well conserved in the State's 
park system. 
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6. Strategies for Management of the 
Lake 

The following issues require strategies that will enable the lake ro be used for the 
benefit of the com.mu,zity: 

• Improvement in water quality. 

• Management and regulation of the lake tevel. 

• Improving the general amenity of the lake. 

• Recreational use of the lake. 

• Conservation 

• Future management of the lake 

Feedback from the First Community Workshop held in August 1991 concluded that: 

• The lake level should be regulated. 

• The maximum level should be managed in the range 1.7 m - 2.0 m AHD. 

• There should be an ongoing management committee with strong local 
representation. 

• The lake should be available for a full range of recreational activities 
appropriate to the future water quality of the lake. 

Feedback from the Second Community Workshop held in April 1995 concluded that: 

• The activity of hunting should be specifically identified as a future activity 
on the lake. 

• The lake should not be zoned. 

• When the lake is re-opened to boating there should be no restriction on 
motor size. 

• There should be greater representation on the committee, particularly 
from landowners and hunting interests. 

• There were clearly two schools of thought on the level at which the lake 
should be operated; 

a high level possibly using the natural outlet or 
1.7 m AHD to allow for farming of the flats around the lake. 

Proposed strategies to manage these issue are outlined in the following 
sections. 



STRATEGIES fOR MANAGEMENT OF THE LAKE 

6.1 Improvement in Water Quality 

Water quality in the lake is improving as indicated previously. However for the 
lake to become a desirable resource for general use by the community further 
improvement is essential. The work done by KCA in the last few years should 
result in further improvement of lake water quality as remaining pollutants 
become diluted. 

In an average year rainfall exceeds evaporation at Lake Bonney resulting in a 
net increase in lake level of about 100 mm. However, rainfall over the last three 
years (1993-95) has been well below average resulting in a decrease in lake 
volume. This has resulted in a concentration effect on the pollutants remaining 
in the lake, which has probably equalled any reduction in concentration due to 
the slow natural breakdown rate, as concentrations have generally stabilised 
over this period. Several years of average and above average rainfall should 
allow further reductions in concentration of pollutants to occur. 

KCA has improved the main effluent input and are ahead of target. All means 
of achieving improvement to the other discharges to the lake need to be 
explored. SA Water are currently reviewing the environmental discharges from 
the Millicent Sewage Treatment Works. 

Legislation is one means of reinforcing the need for environmental 
improvement to those who discharge to the lake. 

Legislation 

Protection of water resources since 1976 has been carried out under the Water 
Resources Act. However, the pulp and paper mill discharges have been exempt 
from the requirements of this Act due to the indentures signed in 1958 and 
1964. The Environment Protection (EP) Ac t, which came into operation on 
1 May 1995, takes over the water quality licensing provisio(ls of the Water 
Resources Act. The EP Act includes pulp or paper works in Schedule 1 which 
means that the pulp mill companies may be required to have a licence under 
the EP Act, although the EP Act is subject to the Indenture Acts . 

The Millicent STW has been issued with a Water Quality Licence under the 
Water Resources Act 1990, which will be replaced with a licence under the EP 
Act. Licence conditions are used to bring about an improvement in the 
environmental performance of such activities. 
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STRATEGIES FOR MANAGEMENT OF THE LAKE 

The Office of the Environment Protection Authority is developing Guidelines 
and Codes of Practice for stormwater management. These could be applied to 
stormwater management within the township of Millicent to improve the 
quality of water entering the drainage system through the town. 

The Cellulose mill discharge an effluent that is often high in bacterial 
numbers. High bacterial numbers are undesirable if the lake water is to meet 
recreational water quality guidelines. Although the company is covered by the 
Indenture Acts, it is EPA policy to encourage the establishment of 
environmental improvement programs where possible. 

STRATEGY 1 

6.2 Management and Regulation of the Lake Level 

Since 1973 the lake has generally been regulated at a maximum level of I . 72 m 
AHD. This level was adopted for the following reasons: 

• Landholder concerns over flooding in the Canunda Flat area. 

• Concern that the freeboard at the 1958 outlet needed to be sufficient to 
prevent a natural break-out. 

• Design criteria to enable the outlet channel to perform satisfactorily with 
sufficient hydraulic head. 

• To hold sufficient volume in the lake to maintain its function as 'treatment 
lagoon' for pulp mill effluenL 

• To avoid a natural flow of polluted lake water into Bucks Lake and the 
natural outlet near Carpenter Rocks. 

The discharge channel and regulator installed in 1972 requires a lake level of 
approximately 1. 7 m AHO for discharge by this avenue to be effective. Below 
this level the flow is insufficient to overcome the friction loss along the 
channel. Discharges through the regulated outlet need to be made at the end 
of winter when the rising level in the lake is sufficient to provide the driving 
force needed to keep the outlet open, as the action of the sea tends to deposit 
sand that will block the outlet. 

An interim policy was introduced in 1990 which allowed the level to rise to 
2.lm AHO before a release was undertaken. This policy was introduced prior to 
adequate data collection and toxicity testing on the impact of the 
organchlorines in the lake water on the marine environment. As the testing 
undertaken did not indicate significant effects and given that the level of 
organochlorines dropped to one quarter of the level present in the lake water 
in 1989 there is less reason for this interim policy to remain in force. 
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STRATEGIES FOR MANAGEMENT OF THE LAKE 

In 1991 and 1993 releases were made by breaching the sand dunes at the site of 
the 1958 release. This action is expensive, as it involves significant cost each 
time the lake is opened, and is undesirable environmentally as it interferes with 
the coastal dune system and if not closely monitored may allow a significant 
influx of sea water into the lake south of Mia Mia Crossing. 

Allowing the lake level to rise above 2.0 m AHO creates flooding of some of the 
grazing land around the lake. Although this is not a negative impact 
environmentally it does have a serious impact on the farmers who have come to 
expect a certain amount of land to be available for grazing over the la.,;t 20 
years. 

Alternatively there are views which believe that the lake should be allowed to 
regulate its own level by discharging through the pre 1958 outlet south of 
Carpenter Rocks . This option comes into direct conflict with the use of land 
around the lake for grazing and would require costly capital works to reopen 
the channel through Bucks Lake out to sea near Carpenter Rocks. 

Another alternative could be through a semi-controlled tidal outlet similar to 
that on Lake George at Beach port. The feasibility and cost of this alternative is 
unknown and it is complicated by a high energy coastline. This option is 
opposed by neighbouring landholders concerned with increased salinity. 
The regulated outlet has not been used since 1989 and has deteriorated to such 
an extent that it may need replacement. Estimated costs for replacement and 
the cost and feasiblility of other options are being investigated. 

The views of community representatives vary substantially and a consensus view 
was not achieved at the more recent workshop. Some advocate lake levels being 
increased to maintain water in Bucks Lake to the south with water level 
regulated by discharge through the natural outlet. Embankments were 
suggested to protect grazing land from being inundated. Most graziers sought 
to have the lake level regulated at a maximum height of 1.7 m AHO. 

The LBMC has taken the view that the policy previously established to regulate 
the lake at a level of 1.72 rn AHD be reaffirmed. This approach: 

1. Stabilises the shoreline to that which has existed for some years 

2. Allows grazing to continue in line with past practice. 

This does not preclude future feasibility studies being undertaken to consider 
other options. 

STRATEGY 2 
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STRATEGIES FOR MANAGEMENT OF THE LAKE 

6.3 Improving the General Amenity of the Lake 

The surrounds of the lake vary considerably. The relatively inaccessible western 
shore has numerous attractive sheltered bays whereas the eastern shore is 
barren, shelly and very windswept. The western shore has limited accessibility 
and is part of the Canunda National Park. 

The eastern shore is more accessible although there are few places where 
vehicular access is possible. It is proposed that the main causeway at the log 
storage site be retained and may possibly be maint.ained by the District Council 
of Millicent as a furure boat launching site when the lake is reopened to 
boating. The observation of logs in the lake by the Department of Transport 
has delayed the reopening of the lake for boating. Conditions under which the 
lake will be reopened are being finalised by the Department of Transport. The 
causeway will need some upgrading to prevent it deteriorating under the 
constant pressure of a rough lake in winter. 

The lake is hazardous in some areas due to rocky reefs and there will always be 
some hazard in these areas. 

Revegetation has taken place along some of the north eastern shore of the lake 
where previously paper pulp was prevalent. Further revegetation of foreshore 
areas is desirable and should be undertaken by community groups. 

A review of boundaries around the lake should be undert.aken. This may 
indicate that fences need to be moved to reflect the true boundaries. 
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6.4 Recreational Use of the Lake 

Recreational use of the lake has been limited since the onset of water quality 
degradation and more so since the commencement of log storage and the 
subsequent ban on boating activities. 

Prior to the introduction of pulp mill effluents, the lake was used for a variety 
of recreational pursuits including; bathing, shooting, boating, fishing and 
relaxing. 

Recent discussions by the committee have identified a range of potential uses 
of the lake ..Although there is potential for conflict between some of the 
possible uses, the size of the lake helps to minimise this. The.re is strong 
community opposition to any form of zoning. 

The range ofuses that are possible include: 

• Fishing 

• Hunting 

• Boating - sailing. motor boats, canoeing, but depends on when boating is 
considered to be safe by marine safety authorities 

• Passive recreation - camping, walking, picnic.king, sight seeing 

• Conservation 

• Holiday resort 

When boating is again allowed on the lake there will be a speed limit due to the 
risk of striking logs or reefs. 

Currently there is a problem with hunters traversing the Canunda National 
Park carrying firearms in order to gain access to the lake. Negotiation between 
hunters and officers of the National Parks and Wildlife Service should be 
undertaken to arrive at a satisfactory arrangement. 

For fishingJ it has been suggested that the portion of the lake south of Mia Mia 
Crossing be made tidal, via some form of ocean outlet, to allow migration of 
ocean fish into the lake. However the feasibility of this option is unclear at 
present. 

Introduction of freshwater fish into the lake to increase fish stocks is unlikely to 
be successful due to the limit of available food. It is likely that the fish 
population will regulate itself depending on the availability of food. 
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STRATEGIES FOR MANAGEMENT OF THE LAKE 

With the improvement of lake water quality and the foreshadowed re-opening 
of the lake to recreational boating the tourism potential of the lake has 
improved significantly. 

STRATEGY 4 

6.5 Conservation 

The existence and current status of areas that are desirable for conservation 
out'lide of the Canunda National Patk is unknown. This aspect has not been 
sufficiently addressed in the preparation of the plan and it is important that a 
study be undertaken to identify areas and features worthy of protection. 

STRATEGY 5 

6.6 Management of the Lake 

The lake belongs to the community and therefore should be managed by the 
community with appropriate technical support. 

It is proposed that the structure of the existing Lake Bonney Management 
Committee be reviewed to provide more local input. However the committee 
needs to retain sufficient expertise to provide technical input to the decisions 
that need to be made. The committee currently reports to the Minister for the 
Environment and Natural Resources. 

The District Councils of Millicent and Grant are likely to play a more 
significant role in the future and possibly should have additional 
representation on the committee. 

STRATEGY 6 
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7. Implementation of the Management 

Plan 

T-he Management Plan has to be approved by the Minister for the 
Environment and Natural Resources prior to implementation. 

Implementation of some of the recreational aspects of the plan may rely on 
further improvement in water quality. Review of the water quality monitoring 
data currently being undertaken will assist in answering this question. 

It is proposed that a review of this management plan be commenced after 3 
years of operation. 
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APPENDICES 

9.2 Appendix 2 

Publications and Reports on Work For/By the Committee 

Lake Bonney (SE), Impact on the Marine Environment, March 1990, 
EWS90/7. 

Lake Bonney, A Preliminary Action Plan, Lake Bonney Management 
Committee, June 1990. 

Lake Bonney (SE) , Review of Water Quality and Biological Monitoring 1972-
1990, Paul Manning, September 1990 

Lake Bonney Oral History Project, Historical Consultants Pty Ltd, 
October 1990. 

Lake Bonney (Southeast) Management Plan, Stage 1 Report,June 1991. 

"The Rehabilitation of Lake Bonney", Papers from the Community Workshop, 
Millicent, August 1991. 

Lake Bonney Management Committee, Annual Report 1991/1992. 

Impact of Lake Bonney (SE) Marine Discharge on Receiving Water Quality, 
Report on release in May 1991, February 1993, EWS 92/21. 

Acute and Chronic Toxicity Testing ofLake Bonney Water to the Marine 
Amphipod Allorchestes compressa, MAhsanullah,JJ Foy and RU Domel, 
AustraJian Nuclear Science & Technology Organisation, March 1993. 

Report on the Tour of Lake Bonney Environs on 3 August 1993, L Schmidt, 
Department of Environment and Natural Resources, February 1994. 

EmmettAJ, Restoration of a Lake Polluted by Pulp Mill Effluent. Proceedings 
of 23rd Hydrology and Water Resources Symposium, Hobart May 1996. 
Volume 2 497-503. 

Other References 

Glover 1974, Lake Bonney Ecological Study, Engineering and Water Supply 
Department, March 1974, Report No. EWS 3662/74 
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.APPENDICES 

9.3 Appendix 3 

Land Tenure 

The total area ofLake Bonney South East and surrounds is 9200 hectares. Land tenure 
is as follows: 

Section 159 (3.183 ha), Section 413 (79.7 ha) and Section 449 (29 ha), 
Hundred of Mayurra are Crown land held under several annual licences for 
grazing, storage and retrieval of sawlogs and powerUnes. 

AJlotment 7 of Deposited Plan 24914, Hundred ofMayurra (4068 ha) is Crown 
land. A portion of the north east shore (5 ha) is held under Annual Licence 
14702 by VG, RL and HN Watts for grazing purposes. The Minister for Primary 
Industries bolds an area of the eastern shore under Annual Licence 17010 for 
storage and retrieval of sawlogs. 

Section 406, Hundred of Mayurra ( 1.62 ha) is set aside as drainage reserve 
under the care, control and management of the District Council of Millicent. 
Perbock Pty Ltd hold Annual Licence 18395 for grazing over the subject land. 

Section 248, Hundred of Mayurra (6.475 ha) is held under Miscellaneous Lease 
14543 by PR Serie for grazing and cultivation expiring 31 May 1996. 

Section 428, Hundred of Benara (75.5 ha) is Crown land with several portions 
held under annual licence for grazing purposes. 

Section 442, Hundred of Benara (4300 ha) is Crown land. 

Section 634 (560 ha), Section 632 (1.5 ha), Section 633 (12.5 ha) and Section 
406 (38.04 ha), Hundred of Kongorong is Crown land with portions subject to 
annual licences for grazing and right of way and easement purposes. 

Section 411, Hundred of Kongorong (38.04 ha) is Crown land. 

A plan of the site is attached. 
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Lake Bonney South Land Tenure Map 
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