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INVITATON 

The Environmental Protection Authority (EPA) invites people to make a submission on this 
proposal. 

The Consultative Environmental Review (CER) proposes the mining of first grade agricultural 
limesand within and on the western side of the existing Ocean Beach quarry eight kilometres 
south of Denmark townsite. In accordance with the Environmental Protection Act, a (CER) has 
been prepared which describes this proposal and its likely effects on the environment. The 
CER is available for a public review period of 4 weeks from Tuesday 2 June 1998, closing on 
30 June 1998. 

Comments from government agencies and from the public will assist the EPA to prepare an 
assessment report in which it will make recommendations to government. 

Why write a submission? 

A submission is a way to provide information, express your opinion and put forward your 
suggested course of action - including any alternative approach. It is useful if you indicate any 
suggestions you have to improve the proposal. 

AU submissions received by the EPA will be acknowledged. Submissions will be treated as 
public documents unless provided and received in confidence subject to the requirements of the 
Freedom of Information Act, and may be quoted in full or in part in each report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group or 
other groups interested in making a submission on similar issues. Joint submissions may help 
to reduce the workload for an individual or group, as well as increase the pool of ideas and 
information. If you form a small group (up to 10 people) please indicate all the names of the 
participants. If your group is larger, please indicate how many people your submission 
represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the CER or the 
specific proposals. It helps if you give reasons for your conclusions, supported by relevant 
data. You may make an important contribution by suggesting ways to make the proposal 
environmentally more acceptable. 

When making comments on specific proposals in the CER: 

clearly state your point of view; 

indicate the source of your information or argument if this is applicable; 

suggest recommendations, safeguards or alternatives. 



Points to keep in mind 

By keeping the following points in mind, you will make it easier for your submission to be 
analysed: 

attempt to list points so that issues raised are clear. A summary of your submission is 
helpful; 

refer each point to the appropriate section, chapter or reconunendation in the CER; 

if you discuss different sections of the CER, keep them distinct and separate, so there is 
no confusion as to which section you are considering; 

attach any factual information you may wish to provide and give details of the source. 
Make sure your information is accurate. 

Remember to include: 

your name, 
address, 
date; and 
whether you want your submission to be confidential. 

The closing date for submissions is: Tuesday 30 June 1998 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
Westralia Square 
141 St George's Terrace 
PERTH WA 6000 

Attention: 	Michelle Mifka 
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I. SUMMARY. 

A small informal lime sand and limestone quarry has operated for many years in A 
Class Reserve 24913 of 554ha vested in the Shire of Denmark for Parkiands and 
Recreation, near Ocean Beach. Following concerns by local people about the location 
and use of the quarry, the Shire investigated alternatives and has agreed to change the 
management of the quarry. As part of this process the Shire has applied for a Mining 
Lease to cover the quarry. This will bring the management of the quarry into the 
normal regulatory system. The application was referred to the Environmental 
Protection Authority, which decided that the proposal should be assessed as a 
Consultative Environmental Review (CER). A CER is a formal document which is 
released for public comment. It describes the environment, the proposed project, the 
environmental impacts, and the environmental management which will be applied to 
manage these impacts, and includes formal commitments by the proponent. There was 
a public consultation phase during the preparation of the CER. 

This document has been prepared to meet the requirements of the Environmental 
Protection Authority. 

The project, alternatives and justification. 

The proposal is to continue the mining of lime sand on a proposed Mining Lease of 
1 2ha, using essentially the same methods of excavation by small machinery, crushing 
and transport in the main by dedicated trailers hauled by prime movers. This will 
provide a resource for approximately 40 years. The lime sand is used for the treatment 
of acid soils, and there is a strong demand which is expected to increase. The treating 
of acid soils has a direct economic benefit to farmers by allowing greater production 
from less fertiliser use, and an environmental benefit by facilitating fertiliser uptake by 
plants, thus reducing nutrients available for export to water bodies and causing 
eutrophication. The Shire has studied alternative sources and there are no alternative 
sources except other coastal sites which have the same environmental concerns. 

Following local consultation the Shire has restricted use of the material to specific 
areas, although this could be reversed by the Shire after further local consultation. 
There was considerable debate in the public consultation about the desirability of 
restricting the use of the material because of its perceived benefits. A limit of 10,000 
t/year with an option to 20,000 has been imposed by the Department of Environmental 
Protection through the works approval system. 

Biophysical impacts. 

The site is in a ridge of weakly consolidated limestone with a vegetation of dune scrub 
and thickets. There are no rare plants present and any rare animals present would not 
be affected significantly by the small area proposed to be mined. The conservation 
values of the site are not high and there are large areas of similar vegetation protected 
in conservation reserves, and the impact of the proposed mining would be minimal. 
There is no potential for pollution from the operation except machinery oil and fuel due 
to the small size of the operation and limited activity. 
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Social impacts. 

The site has no known heritage values. There have been no complaints about dust and 
noise with the existing operation, and the proposed operation is similarly small and 
isolated. There is a perceived problem with road safety, and the hours of trucking will 
be restricted so that trucks are not on the roads with school buses. 

The existing quarry is visible from the nearest residences. This is mainly due to the 
depth of the existing operation and the exposure of the top of the southern wall. This 
will be removed by rehabilitation. Future operations will not be as deep and they will 
be screened by a bank with vegetation, so that this visibility problem will be removed. 

Rehabilitation. 

Rehabilitation is the major environmental issue. Return to native vegetation is the only 
option. The rehabilitation has two components: 

The existing deep quarry cannot be filled with material from the site. It will not be 
filled by breaking down the walls because this will extend the area of disturbance 
excessively. The walls will be rendered safe and fenced off, and the visible top part 
will be revegetated. Various options for the final use of the hole will be considered but 
at this stage the floor of the existing pit will not be rehabilitated because the preferred 
option is to fill the existing pit. The final use of the deep part of the quarry will require 
ftu-ther community consultation and a rehabilitation strategy. 

The new quarry areas will not be excavated so deeply, and a formal rehabilitation 
plan is proposed. This is based on topsoil preservation, progressive rehabilitation, 
supplementary seeding and planting, weed and rabbit control, and establishment of the 
original vegetation. 

Conclusion. 

The expected environmental impacts from the proposed operation are minimal, and 
they can be managed by simple procedures. Provided these are carried out effectively 
the quarry will have little long term impact on the site. 

SUMMARY OF COMMITMENTS. 

The detailed commitments made in this CER are summarised as a Table on the next 
page. 

The responsibility for implementation of all the commitments lies with the Shire of 
Denmark. It is expected that the commitments will become Mining Act conditions of 
the permission to operate the quarry on the Mining Lease and will be incorporated into 
the environmental approval by the Minister for the Environment. 
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ISSUE OBJECTIVE COMMITMENT TIMING Responsible To satisfaction of 
agency  

Rehabilitation of the old To render the site safe.  The walls will be made safe and fenced off. Immediate. Shire Dept of Minerals and 
deep part of the quarry  Energy (DMIE) 

To remove the visible part of  The top of the slope will be revegetated. Immediate. Shire EPA 
the quarry.  
To rehabilitate the quarry walls.  The walls will not be broken down to allow Unknown Shire EPA 

rehabilitation because of the area 	this 	will 
affect. 
All possible uses will be examined. 	No action 
will be taken without community consultation 
and DEP approval of rehabilitation plan.  

Impacts 	on 	flora 	and To protect rare species, and to  The 	site 	will 	be 	rehabilitated 	to 	native Rehabilitation 	to 	be Shire EPA and CALM 
fauna. minimise the 	impact 	on 	all vegetation. 	Weeds will be controlled carried out as soon as 

species.  areas become available. 
Impacts 	on 	the To restore the natural landform.  The quarry will not be excavated as deeply as Progressively during the Shire EPA and DME 
landform. previously, life of the quarry. 

The land will be re-contoured after mining and 
re-vegetated.  

Impacts on groundwater. To 	protect 	the 	groundwater  Any contamination soil arising from fuel and Throughout 	the life of Shire EPA and Waler and 
quality and levels, oil spoils will be removed. the quarry.  Rivers Commission 

Noise, 	dust 	and 	road To 	reduce 	the 	impacts 	to  No problem is expected with noise and dust, Throughout the life of Shire EPA 
traffic acceptable levels and the hours of trucking will be restricted, the quarry.  
Visibility of the quarry. To reduce the visibility of the  The quarry will not be as deep so that there Progressively during the Shire EPA 

quarry. will be no wall exposed, and it will be screened life of the quarry. 
by a vegetated bund. 

Heritage values To protect heritage values.  A heritage survey will be carried out and the As soon as possible. Shire Aboriginal 	Affairs 
provisions of the Aboriginal Heritage Act will Department. 
be followed.  

Rehabilitation 	of 	the To 	restore the site 	to 	native  A 	detailed 	rehabilitation 	plan 	will 	be Immediate, with regular Shire EPA and DME 
site. vegetation, developed, based on preservation of topsoil, re- reviews. 

contouring, 	supplementary 	seeding 	and 
planting, 	rabbit 	and 	weed 	control, 	and 
monitoring. 



ft1TRODUCTION. 

A small informal time sand and limestone quarry has operated for many years in A 
Class Reserve 24913 of 554ha vested in the Shire of Denmark for Parkiands and 
Recreation, near Ocean Beach. Following concerns by local people about the location 
and use of the quarry, the Shire investigated alternatives and has agreed to change the 
management of the quarry. As part of this process the Shire has applied for a Mining 
Lease to cover the quarry. This will bring the management of the quarry into the 
normal regulatory system. The application was referred to the Environmental 
Protection Authority, which decided that the proposal should be assessed as a 
Consultative Environmental Review (CER). A CER is a formal document which is 
released for public comment. It describes the environment, the proposed project, the 
environmental impacts, and the environmental management which will be applied to 
manage these impacts, and it includes formal commitments by the proponent. There is 
a public consultation phase during the preparation of the CER. 

This document has been prepared to meet the requirements of the Environmental 
Protection Authority. The guidelines for the CER are given in Appendix 1. 

The proponent is: 	Chief Executive Officer 
Shire of Denmark 
Strickland St 
Denmark WA 6333 

JUSTIFICATION FOR THE PROJECT AND ALTERNATIVES. 

Unknown but small quantities of material from the quarry have been used for road 
making within the reserve and stock feed or fertiliser for 40 years, but the main use of 
the quarry has been to supply lime sand to the farming community. Lime sand is used 
to treat soil acidity on farmland where it has an economic and environmental benefit by 
facilitating increased fertiliser uptake by plants. This allows reduced fertiliser use, and 
reduces nutrients available for export to water bodies where they cause eutrophication 
which is a major environmental problem regionally. 

The use of lime sand is being promoted by Agriculture W.A. as part of a range of 
better farm management techniques. The Shire is keen to support the use of lime sand 
and commissioned a study of the lime sand resources available locally. Sources must 
be local because of the relatively high cost of transporting the bulk material. The study 
found that the Ocean Beach site was effectively the only resource of high grade 
material available (B.K. Masters and Associates 1993) 

The project has clear economic and environmental benefits, and there is no local 
alternative supply available. 

HART, SIMPSON & ASSOCIATES 



2 

4. EXIST[NG ENVIRONMENT AND IDENTIFICATION OF ENVIRONMENTAL 
FACTORS. 

4.1 Location and land use. 

The quarry is located near Ocean Beach south of Denmark town in A Class Reserve 
24913 of 5 54ha vested in the Shire of Denmark for Parkiands and Recreation (Figure 
1, next page). The present quarry has operated for approximately 40 years. It is small, 
and the cleared area occupies less than three hectares. Figure 2 (page 3) is a copy of 
an aerial photograph of the general area. 

The Reserve is undeveloped and is covered entirely with native vegetation apart from 
various tracks, the quarry, the beach access road and car parks for the Surf Club 
Buildings, the swimming beach and the proposed Sea Rescue Group Headquarters 
(Figure 2). There are no plans to develop any more of the Reserve, and it can be 
expected that it will remain as native vegetation with very limited access. 

The location of the quarry dictates that the final land use after rehabilitation should be 
native vegetation compatible with the rest of the Reserve. There is no desirable 
alternative use. 

4.2 Vegetation. 

A detailed vegetation and flora survey was carried out in August and September 1997 
by Dr Ray Hart and the results are described here. 

The vegetation is a single unit of dune scrub and thickets. It is dominated by small 
Peppermints, Parrot Bush and shrubs of Spyridium globulosum and Acacia littoralis, 
which form clumps and are up to 3m tall. Between the clumps there is usually a heath 
of shrubs less than irn in height. There is no dominant species but the most common 
species are Scaevola nitida, small members of the heath family and Acacia littoralis. 
There are also scattered sedges and herbs below this heath. Within this heath there are 
also more open patches with the dwarf sheoak Allocasuarina humilis as the most 
common shrub and greater numbers of small shrubs, sedges and herbs. 

The vegetation is in excellent condition. It has probably seen changes in fire patterns 
since European settlement which may have caused some changes, but it is otherwise 
intact. The site has probably seen little or no grazing by stock animals because it is 
densely vegetated and does not provide any grazing except after fire. The site is not 
prone to dieback infection because of the calcareous soils and limited number of 
species present which are susceptible to infection. There is minimal weed invasion 
within the intact vegetation. 
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Around much of the existing quarry there is a ring of approximately 1 Urn of partially 
cleared land where some or all of the topsoil was removed many years ago, possibly 
when the excavation was first opened up. Much of this topsoil appears to have been 
removed from the site, but some of the area on the north side has seen deliberate 
rehabilitation work. This disturbed area now consists of natural regenerating 
vegetation which is sparse and poor in species compared to the natural vegetation but 
it does give the general appearance of native vegetation. There has also been some 
planting of an introduced eucalypt on the eastern side, probably as a screen. These 
trees are alive but growing very slowly. Weeds occur in this disturbed area but they 
are not dominant, and the natural vegetation may or may not re-establish in time. 

The vegetation is not diverse. The entire flora recorded on the site is listed in 
Appendix 2 which lists 67 native species in 52 genera and 30 families. This number 
would not be the complete flora for the site as it was examined only twice in the 
spring. Further species would be found in other visits and in other seasons, but there 
would be few additional perennial species to be found. The total flora would not be 
large. This is a consequence of the single and simple vegetation type present. 

Weeds were common in the existing quarry, and these are also listed in Appendix 2. 
At least 25 species in 23 genera and 10 families were recorded, but others were 
present. This gives a total flora recorded of 92 species in 75 genera and 38 families. 
The weeds were almost all annuals and the other species would be recorded later in the 
year. These weeds included common farm species, at least one crop grain and species 
which are common weeds of disturbed areas locally. Some have probably been 
introduced from farms on trucks, while others have probably been introduced 
repeatedly over the years. The weeds were virtually restricted to the most disturbed 
parts of the site, with almost none in the intact native vegetation. 

No Declared Rare Flora or Priority species or other species of particular interest were 
found. There are a few rare species known in the region (CALM 1997), but none that 
are likely to occur on the site. 

The vegetation unit and the flora species on the site are common locally and regionally 
(Beard 1979), and there are no rare plant species present. The landform, vegetation 
and flora are common along the coast and are well represented in conservation lands 
(CALM 1992). There has been no detailed regional vegetation mapping, but using the 
mapping of Beard and the extent of the CALM estate shown in CALM (1992), there is 
approximately 25km of coastline with similar vegetation in conservation reserves 
between the Kent River and West Cape Howe. The direct impact of the small area of 
the quarry will not be significant in terms of the vegetation and flora either regionally 
or within the Reserve 24913 which occupies 554 hectares, and the only issue is the 
need for rehabilitation to native vegetation. 
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4.3 Fauna. 

Vertebrate fauna species which might occur on the site were identified by fauna 
specialist Greg Harold from the habitat present, local knowledge about the distribution 
of fauna, and general information on the distribution and habitat preferences of the 
species such as How, Dell and Humphreys (1987). Specific local records are sparse 
and the exact distribution of many species is not known. No useful comments can be 
made on the invertebrate fauna. The site was considered to be a single habitat of dune 
scrub and thickets on shallow -sand over limestone. Proteaceous species are a small 
part of the habitat for fauna because they are not a large part of the flora. There are a 
few stunted Banksia grandis and some shrub species. All the vertebrate species which 
might be present are listed in Appendix 3. This list was deliberately drawn up to 
include all species which might be present so that all possible rare species could be 
identified. 

Most of the species listed are common or widespread. The following rare species are 
listed. 

Schedule I species (gazetted under Schedule 1 of the Wildlife Act as "Rare or likely to 
become extinct"). 

Short-billed Black-Cockatoo Calyptorhynchus latirostris. 	This species breeds 
primarily in the northern and eastern parts of its range and tends to move to the coastal 
belt when not breeding where it feeds on native shrubs and trees (particularly 
proteaceous species) as well as pine trees. It is threatened primarily by loss of tree 
hollows used for breeding, particularly in the wheatbelt. It would be a rare visitor, and 
would not be threatened by the loss of a small area of such habitat. 

Long-billed Black-Cockatoo Calyptorhynchus baudinii. This is a forest species which 
feeds primarily on the seeds of the marri, but it disperses more widely at times. It is 
threatened primarily by loss of tree hollows. Like the previous species it would be a 
rare visitor, and would not be threatened by the loss of a small area of marginal habitat. 

Chuditch Dasyurus geofroii. This species was once very widely distributed in a variety 
of habitats over much of Australia but has declined greatly and is now largely restricted 
to forest, woodlands and mallee heath in the South-west of Western Australia. It 
probably occurs to the north of the site considered here, and could occur on the site at 
some time. This is not preferred habitat and the species would not be threatened by 
the loss of a small area of marginal habitat. 

rol 
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Southern Brown Bandicoot Isoodon obesulus. This species is widespread and 
common over parts of its range in the South-west. It was formerly very common and 
more widespread but is now largely restricted to more dense vegetation where it can 
survive predation from foxes. In some parts of its range it is threatened by urban 
expansion and loss of habitat, but in total it is not endangered. It is likely to be present 
in the wetter areas to the north, and could occur on the site considered here at times. 
The site is not prime habitat and the species would not be threatened by the loss of a 
small area of such habitat. At the time of writing it had been announced that this 
species would be re-classified as a Priority 4. 

Western Ringtail Possum Pseudocheirus occidental/s. This species was once 
widespread in the forested South-west but is now rare and patchy. The best known 
surviving populations are in the Busselton region, in the jarrah forest and around 
Albany. It is most often associated with Peppermint trees. Its status locally is poorly 
known but it is likely to be present in the region. The Peppermints on the site 
considered here are all stunted and provide little habitat for an arboreal species, and 
there is only a small chance that it ever occurs on the site. 

Schedule 4 species (gazetted under Schedule 4 of the Wildlife Act as "In need of 
special protection". 

Carpet Python Morel/a spilota imbricata. This species is widespread in the South 
West of Western Australia, where it occurs in a variety of habitats. It is usually found 
under logs or rocks and may even be found around human settlements (Wilson and 
Knowles 1988). It has been recorded in the region and might be present on the site 
considered here at some time. This species is not endangered in total and is mainly 
gazetted to protect it from illegal killing and capture, particularly,  where it is mistaken 
for large venomous species. It would not be affected locally or regionally by the loss 
of a small area of habitat. 

Peregrine Falcon Falco peregrinus. The Peregrine Falcon is a widespread although 
uncommon species which is threatened by egg-shell thinning due to pesticides, illegal 
hunting as a pest, and capture for falconry and the cage trade (Kennedy 1990, Garnett 
1992). Pesticides are a problem in only restricted areas and in Western Australia this 
species is uncommon but secure (Garnett 1 992a). It would make very occasional use 
of the site considered here when chasing other birds. 

In addition to these species which have a formal gazetted conservation status, the 
Department of Conservation and Land Management maintains lists of Priority species 
which are restricted, vulnerable or too poorly known to be considered for gazetting. 
These species have no special protection, but their presence is normally considered. 
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Priority species listed in Appendix 2 are: 

Square-tailed Kite Lophoictinia isura. Priority 4. This species is widespread in the 
lower south-west but scarce. It is most often seen over woodlands and forests as 
single hunting individuals, but may occur almost anywhere. It would be present on the 
site considered here as very occasional hunting individuals. 

Western Brush Wallaby Macropus irma. Priority 4. This species is widespread but 
not common over a large part of the South-west including locally. There is some 
concern that it is declining but it is not currently endangered. It may be present on this 
site at times. 

Priority 4 species are defined as: 

Priority 4. "Taxa in need of monitoring. Taxa which are considered to have been 
adequately surveyed, or for which sufficient knowledge is available, and which are 
considered not currently threatened or in need of special protection, but could be if 
present circumstances change. These taxa are usually represented on conservation 
lands." 

Feral animals are restricted to a single bird and a suite of mammals (Appendix 3). The 
bird is the Kookaburra which is a predator of native birds but is common and 
widespread. The mammals are the ubiquitous mice, cats, foxes and rabbits which are 
found throughout the South-west, and although they may have an impact on native 
species this impact occurs on all lands. 

Although various rare vertebrate species may occur on the site at times none of these 
would be threatened by the loss of such a small area of habitat. The quarry will have 
no significant impact on the vertebrate fauna. The only issue identified is the need to 
restore the habitat by rehabilitation to native vegetation. 

4.4 Landform. 

The site is on the inland side of a large ridge of wind blown sand which has become 
cemented to form coastal limestone. Such dunes were blown up all along the south 
and west coasts during sea level fluctuations of the Quaternary era and in many areas 
buried the much older rocks of the original coast. The sands are still moving in some 
areas and the processes are continuing, although normally very slowly. The formation 
of limestone is relatively recent in geological terms and the limestone is soft and 
variable. The limestone is usually overlain by shallow residual leached yellow sand 
with a surface of grey sand with more organic matter. 
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This landform and soil pattern is common along the south coast, with large areas of 
sand dunes or limestone ridges and occasional exposures of the underlying rocks, 
particularly as granite headlands or on beaches. 

These soils are typically well vegetated and stable, and are only prone to wind erosion 
where they face the sea and the vegetation is removed. The soils are not prone to 
water erosion because they are free draining. 

The site considered here is in the lee of a large ridge and the soil is not prone to 
erosion. There has been no problem with the existing operation over the last 40 years. 

4.5 Noise and dust. 

The quarry is small and used only intermittently. It is approximately 1km from the 
nearest private property (Figure 2) and no complaints have ever been received about 
noise and dust. There is no evidence on the vegetation of high dust levels around the 
quarry. 

Ocean Beach Road serves many functions including the carrying of residential and 
tourist traffic. It also provides the only road access to the popular Ocean Beach 
swimming, fishing and surfing locality. The trucking from the quarry is at low levels 
and the road is suitable for limited truck movements. Approximately 400 loaded 
trucks leave the site each year, which is equivalent to an average of at most three 
trucks trips per day. These trips are not dispersed during the year but tend to be in 
groups when lime sand is required. The trucking movements have the potential to 
impact on local people through road safety, particularly for children, and this issue 
needs to be addressed in the environmental management. 

4.6 Groundwater. 

The site is part of a large limestone ridge which is porous and free draining. Rainfall 
soaks into the ground very rapidly and there is no surface water present at any time 
except during heavy rain. The site is elevated and water entering the ground eventually 
joins the groundwater which is likely to be well below the site. Groundwater has not 
been encountered in the present excavation which is lOm deep and the proposed 
excavation will be only half as deep. 

The site is remote and in extensive native vegetation. The management of the quarry 
should ensure that there is no impact on the quality or level of the groundwater, but 
this is not seen as a major issue because there is little potential for any impacts from 
such a small operation. 
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4.7 Landscape amenity. 

The quarry site is visible from the Ocean Beach Road and the nearest private property 
blocks which are 1km away, and from more distant sites. This issue needs to be 
addressed in management of the quarry. 

4.8 Heritage. 

A search of the register system of the Aboriginal Affairs Department showed that there 
are no known sites of Aboriginal occupation in the general area of the quarry, although 
sites are known near Denmark. A site survey has not been carried out. Aboriginal 
people are likely to have visited the site at some time but given the shallow soil, dense 
vegetation, poor access and remote location it is unlikely that this usage was frequent, 
and it is unlikely that any sites occur there. A survey is required and if any sites are 
found it will be necessary to follow the provisions of the Aboriginal Heritage Act. 

The site has no known values for European heritage. 
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5. PUBLIC CONSULTATION. 

Input on the project was sought from relevant government agencies by direct contact 
and from the local public by an information and input session which was widely 
advertised to local interest groups and the public. 

Main Roads W.A. in Albany expressed no interest in the project and had no concerns 
as long as the trucks were licensed and operating within normal load restrictions. 

Agriculture W.A. in Albany expressed general support for the use of lime sand in 
treating soil acidity but made no comment on the specific proposal. 

The Department of Conservation and Land Management in Walpole made little 
comment on the basis that a biological survey had been carried out by the proponent's 
consultant. The only concern was that CALM wanted access to the limestone for 
possible road works in William Bay National Park, because the only alternative was to 
create an excavation in the National Park. CALM does not want such an excavation in 
the National Park. Under the present proposal this will not be possible because use of 
the material will be restricted to treatment of farm acid soils. 

The public information session attracted 17 people including staff from Agriculture 
W.A. with a specific interest in acid soils, the quarry operator, transport operators, 
Shire representatives and the general public. There was considerable debate about the 
proposal. The main points put were: 

Agriculture W.A. officers of the "Time to Lime" campaign: There is a major need 
for lime sand in treating acid soils, both locally and regionally, and use of the quarry 
should not be restricted. The potential demand is of the order of 20,000 tonnes per 
year in the Shire of Denmark alone. 

Shire: The Shire has.already made commitments, after local debate, to restrict use 
of the lime sand to treating acid soils and in specified areas within the Shire and the 
adjoining catchments which impact on the Shire, on the basis that the resource is 
limited and should be available locally first. This could be changed by local 
agreement as it is self imposed. A limit of 10,000 tonnes per year with an option to 
20,000 has been imposed by the Department of Environmental Protection through 
the works approval system. 	 . 

Quarry operator: Restricting use of the quarry does not make sense, and this 
imposes artificial commercial constraints and risks on the operator. 
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Shire: The Shire is ultimately responsible for management of the quarry and if the 
commercial constraints are such that no operator can be found, the Shire would 
then consider its options. 

Concern was expressed about the impact of trucking on road safety. 

Little concern was expressed about the direct impact of the quarry except for the need 
for rehabilitation. 

There was some debate about rehabilitation options for the existing deep part of the 
quarry. It is not possible to refill the hole with material on site. Possible options 
considered were: 

Breaking down the walls to create slopes which could be rehabilitated. This would 
increase the disturbed area enormously, and in particular possibly impinge on the 
crest of the ridge to the south. This would greatly increase the visibility of the 
quarry. There was n uppert for this option. 

Filling the hole with clean fill, and eventually creating low slopes which could be 
rehabilitated. It was generally thought that although this was desirable there is no 
large source of clean fill in Denmark, and the filling could take many decades. 
There was little support for this option. 

Developing the hole into a recreational facility. There was no support for this 
option because no practical use could be envisaged. 

The meeting decided that further information was required on the legal status of the 
deep part of the quarry if it remained as a deep hole. 
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6. THE PROPOSAL. 

The proposal is summarised in Table 1. 

TABLE I. 	Summary of the proposal. 

Feature. Description. 
Land tenure Mining Lease, within A Class Shire reserve for 

Parkiands and Recreation 
Area l2ha 
Area of disturbance up to 1 2ha 
Depth Approximately Sm 
Rate of mining 0.3halyear average 
Production 10,000 t/year average 
Life of mine Approximately 40 years 
Method of mining Agricultural machinery 
Processing Crushing only 
Infrastructure Existing electric power for crusher only 
Transport of material By normal trucks 
Rate of truck movements Up to 3/day average 
New infrastructure required None 

Following local concerns, the Shire has already decided to restrict use of the quarry to 
supplying lime sand for farm land in certain areas and local catchments which affect the 
Shire (Wilson Inlet catchment, the Shire of Denmark and the Walpole ward of the 
Shire of Manjimup). This could be reversed after local debate if there was sufficient 
demand for the product, but that would affect only the rate of mining. The total use of 
the quarry is restricted to 10,000 tonnes per year, with an option of 20,000, by the 
Department of Environmental Protection through the works approval system. This 
total use of the quarry is very small. The quarry currently occupies less than three 
hectares and this has supplied an estimated 450,000 tonnes for all purposes (B.K. 
Masters and Associates 1994). 

The Shire has applied for a Mining Lease of about I2ha covering the existing quarry 
and an area to the west where the most suitable lime sand material occurs (Figure 2). 
This will be sufficient for approximately the next 40 years. The proposal is to continue 
the mining and use this area progressively. At the rate of 10,000 tonnes/year this gives 
an average rate of mining of 0.3 hectares/year assuming all of the area is excavated. 
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The current quarry operation (described in B.K. Masters and Associates 1994) uses a 
front end loader for all of the mining, sieving out the large rocks, crushing as 
necessary, an open sided storage shed and a loading ramp. The product is carted in 
trucks which are loaded with the front end loader. It is not expected that the mining 
method will change greatly, although an excavator and truck could be used within the 
quarry as this may be cheaper than using the front end loader to cart the material to the 
central sieving plant. 

The current quarry access road will continue to be used, and it is not expected that the 
infrastructure will change significantly. The site has a normal electric power supply 
and this is used for the crushing and conveyors. There is a small farm-scale fuel 
storage tank on site. The site is only occupied intermittently when there is a demand 
for the product. Fuel is brought in as needed in normal agricultural scale vehicle 
mounted tanks. 

The only potential for chemical contamination of the site is from vehicle fuel spills or 
lubricating oil 

The existing deep part of the quarry can be abandoned but the Shire retains 
responsibility for the safety of the site, and is obliged to render it safe. 

To date there has been only limited rehabilitation of the site (around the lip of the 
present excavation) because the excavation is still proceeding and no areas have been 
completed. The previous clearing and loss of topsoil took place some decades ago in 
an era when such practices were normal. The current deep part of the quarry is 1 Om 
deep and has created a steep wall on three sides which is impossible to rehabilitate 
without greatly expanding the disturbed area to obtain the material and topsoil. This 
deep excavation and the almost vertical southern wall cut into the ridge has caused 
most of the visibility of the quarry from the north. Plates 1 and 2 (next page) show the 
quarry from Ocean Beach Road and the nearest private property. The largest visible 
area is the top of the southern wall and this is exacerbated by the yellow colour of the 
subsoil. 

Future expansion of the quarry will be to the west in a slight valley (to the right in 
Plates I and 2). This will be only 5m deep and will not be taken as far into the ridge so 
that the southern edge will not be as conspicuous. The opening of new areas will also 
provide the opportunity to establish a modern rehabilitation programme. 

Future management of the quarry will include the following components: 

The existing steep walls will be rendered safe after abandonment of the current 
excavation to the requirements of the Department of Minerals and Energy. 
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PLATL I ilic quarly whcie it is must ismblc from Ocean Beach Road, looking south. 

PLA1L 2 The quarry Roni the nearest pilvate property Ocean I3each Road is visible 

on the left crossing the ridge to the beach. 
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The tops of the walls will be rendered safe by fences built onto the exposed rock, to 
the requirements of the Department of Minerals and Energy. Bunding will not be 
used because of the impact on the vegetation of the steep slope. 

Deliberate planting will be carried out on the exposed top of the southern wall, to 
reduce the visibility of this wall, using selected species native to the site. This will 
remove the yellow colour visible at a distance. 

There will be minimal disturbance of the existing old areas of regeneration because 
no other topsoil is available and there is nothing to be gained by further disturbance. 
The only exception may be the top of the southern wall where more topsoil could 
be applied to encourage good plant establishment. 

The vertical walls will not be broken down to permit rehabilitation because of the 
extent of the disturbance this will cause. 

The Shire will consider all possible options for alternative uses for the deep part of 
the quarry. This will require further community consultation. The preferred option 
is to leave it and attempt to fill it with inert fill. 

The development of the new parts of the quarry will be by shallower excavation 5m 
deep and without creating a tall face on the southern side which will be visible at a 
distance. 

The existing access and infrastructure will be utilised as much as possible to 
minimise further disturbance. The facilities will remain within the quarry and will 
not be placed in areas of vegetation. 

Maximum use of the resource within the disturbed areas will be made to minimise 
the total area disturbed. This is partly in conflict with the requirement to keep the 
excavation shallow, and the final outcome will be a balance between reducing 
visibility and minimising the area of disturbance. 
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A formal rehabilitation plan will be developed as follows: 

The rehabilitation plan will be based on retention and replacement of all topsoil 
as this is the only way to guarantee restoration of the native vegetation. There 
will be limited scope for this initially because it will be years before any final 
surfaces are completed, but ultimately all topsoil will be used. 

Topsoil will be stockpiled in low mounds within the existing disturbed area and 
not in native vegetation areas. The topsoil is shallow, at 2-20cm. Some topsoil 
will probably be used immediately in the revegetation of the existing quarry, but 
most will be stockpiled until areas become available for rehabilitation. 

Areas to be rehabilitated will be recontoured to prevent flooding and restore 
natural contours as far as possible, and ripped if they have become compacted. 

The revegetation from topsoil will be supplemented by seeding, seed treatment 
and planting of selected species. Only material native to the site will be used. 

All material introduced to the site will be clean of diseases and weeds, using 
standard hygiene procedures. 

No fertilisers will be used as these encourage weeds and the native species do 
not require additional fertiliser as long as the topsoil is returned. 

Rabbit control will be used to limit the impact of rabbit grazing in regenerating 
areas. Rabbits are common in the area and in general small areas of revegetation 
are severely damaged by rabbits because the rabbits are attracted to the young 
vegetation. 

The regenerating vegetation will be monitored and remedial actions will be taken 
as required. This could involve additional seeding or planting, or rabbit and 
selective weed control. The monitoring will be by an annual inspection including 
visual description, and measuring species diversity and plant density in permanent 
plots. 

A mound will be constructed along the northern edge of the new quarry areas and 
tall vegetation will be established so that the visibility of the quarry is reduced. Only 
species native to the site will be used. There are numerous shrub species which are 
easy to regenerate and which will give good cover. 
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Requirements will be put in the contract to operate the quarry to ensure that the 
contractor 

- 	stores fuel in appropriate bunded areas, 

- 	manages the potential for fuel and oil spills, and removes any contaminated 
material if a spill occurs, and 

- 	carries out a weed control programme which would involve hand clearing or 
selective use of herbicides in the disturbed area of the quarry when weeds 
become established. 

The Shire may require rehabilitation works to be carried out by the contractor but 
will retain ultimate responsibility for the rehabilitation of the site. 

The rehabilitation plan will be reviewed regularly to incorporate the results of 
monitoring and any new information. 

Restrictions will be included in the contract to operate the quarry which prevent 
truck movements while school buses are on the road. 
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7. ENVIRONMENTAL MANAGEMENT. 

Potential environmental impacts have been identified in this report or from the public 
consultation. They are discussed here individually along with the environmental 
management which will be used to control them. 

Impact on conservation values due to the vegetation, flora and fauna. 

The ecological survey as described in this report shows that there are no unique values 
associated with the site but the vegetation has general conservation values, and the 
native vegetation should not be lost. 

Response: The site will be rehabilitated to native vegetation. This is described above 
as an integral part of the operation. It can be expected that rehabilitation will be 
successful because the natural soil is low in nutrients and poorly developed in structure 
so that it can readily be returned to its natural configuration. The contractor will be 
required to carry out a weed control programme to prevent the introduction of further 
species and the dissemination of the existing weeds. 

Impact on land use. 

The only possible future uses of the Reserve include conservation, beach access or 
passive recreation compatible with retention of most of the natural vegetation and 
scenery, and these values should be maintained. 

Response: The new quarry areas will be rehabilitated to natural contours as far as 
possible and to native vegetation. 

ImDacts on groundwater. 

The quarry is too small to have any significant impact on the level of groundwater. 
There is no de-watering and there are no bores. Ultimately the site will be returned to 
native vegetation. The operation is very simple and the only potential source of 
groundwater contamination is from fuel or oil spills. 

Response: The contractor will be required to manage the potential for spills and to 
remove any contaminated soil material if a spill occurs. 

Impacts on heritage values. 

There are no heritage values known to be associated with the site, but a survey has not 
been carried out. 

Response: A survey is to be carried out. If any evidence of Aboriginal cultural material 
is found the Shire will follow the provisions of the Aboriginal Heritage Act. 
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Impacts on the social environment. 

The nearest private property is 1km away. There have been no complaints about noise 
and dust from the existing operation. This is because of the remoteness of the site and 
the small intermittent nature of the operation. No new controls are required for the 
continuing operation. 

There is a potential impact on road safety due to trucks using the road. The use of the 
trucks is controlled by the normal restrictions on all road users. 

Response: Trucking will be restricted so that it avoids the time when school buses and 
school children are on the road. The restrictions will also have regard to the variety of 
traffic utilising Ocean Beach Road including residents, tourists, recreational users and 
cyclists. No other restrictions are necessary as safety is controlled by the normal road 
rules. 

There is a small impact on local residents due to the visibility of the quarry (Plates 1 
and 2). 

Response: The nearest private property is 1km away. The future development of the 
site will be to the west and will not be made as deep or as far into the ridge. The 
quarry will also be screened by the construction of a vegetated mound along the north 
side. The existing visible part of the south face will be rehabilitated with native 
vegetation to reduce its visibility. This is likely to be highly effective because even a 
moderate plant cover will change the colour of the face from a conspicuous pale and 
yellow to dark and green which will blend in with the rest of the slope. The visibility of 
the quarry will decrease under the proposal made here. 

Ultimate fate of the present deep quarry. 

The present deep quarry cannot be filled with material from the site without creating a 
new and much larger impact. There are limited options for its future use. This deep 
hole is potentially dangerous and will require permanent attention. 

Response: The Shire will not fill the hole by breaking down the walls because of the 
impact this will have on the vegetation and the potential visibility of the site. The Shire 
accepts responsibility for the site, and will render the site safe by treating the walls and 
fencing off the tops. The Shire will actively search for alternative uses. No action will 
be taken without further community consultation. 
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Environmental Protection Authority 

OCEAN BEACH LIMESAND PROJECT (ML70/908) DENMARK 
(ASSESSMENT NO. 1049) 

CONSULTATIVE ENVIRONMENTAL REVIEW (CER) 
GUIDELINES 

Introduction 

The Shire of Denmark is proposing to mine first grade agricultural limesand within and on the 
western side of the existing Ocean Beach quarry eight kilometres south of Denmark townsite. 
The quarry lies within Parklands and Recreation Reserve A 24913 vested in the Shire of 
Denmark. Following Parliamentary approval for excision from a Parkiands and Recreation 
Reserve, it is proposed that a 'C' Class Reserve will be created over the portion of Reserve 
A24913 containing the expanded quarry. 

The premises are currently subject to Registration. This was issued on 3 April 1997, under 
Category 70: screening etc of materials (more than 5,000 but less than 50,000 tonnes per year). 

Overview 	 -. 

All environmental reviews have the objective of protecting the environment. Environmental 
impact assessment is deliberately a public process in order to obtain broad ranging advice. The 
review requires the proponent to describe the proposal, receiving environment, potential 
environmental impacts and the management of the issues arising from the environmental 
impacts, so that the environment is protected to an acceptable level. 

Throughout the assessment process it is the objective of the Environmental Protection Authority 
(EPA) to assist the proponent to improve the proposal such that the environment is protected in 
the best manner possible. The DEP will co-ordinate, on behalf of the EPA, relevant 
government agencies and the public in providing advice about environmental matters during the 
assessment of the Consultative Environmental Review (CER) for this proposal. 

The primary purpose of the CER is to provide information on the proposal to the EPA within 
the local and regional framework. The aim of the document is to emphasise those relevant 
environmental factors which have the potential impact on the physical and biological 
environment from the proposal. 

Objectives of the CER 

The objectives of the CER are to: 

place this proposal in the context of the local and regional environment; 
adequately describe all components of the proposal, so that the Minister for the Environment 
can consider approval of a well-defined project; 
provide the basis of the proponent's environmental management program, which shows that 
the environmental issues resulting from the proposal can be acceptably managed; and 
communicate clearly with the public (including government agencies), so that the EPA can 
obtain informed public comment to assist in providing advice to government. 



Environmental Management 

The proponent should approach environmental management in terms of best practice. Best 
practice environmental management includes: 

development of an environmental policy; 
agreed environmental objectives; 
management of environmental objectives; 
involve the public as appropriate; 
audit performance against agreed indicators; 
regular reporting to the EPA or DEP (or nominated agencies); 
commitment to a quality assured environmental management system and continuous 
improvement; and 
periodic (for example 5 yearly) review in conjunction with the EPA or DEP or nominated 
agencies. 

Contents of the CER 

The contents reflect the purpose of the CER, which is: 

to communicate clearly with the public (including government agencies), so that the 
Environmental Protection Authority (EPA) can obtain informed public comment to assist in 
providing advice to the government; 
to describe the proposal adequately, so that the Minister for the Environment can consider 
approval of a well-defmed project; and 
to provide the basis of the proponent's environmental management program, which shows 
that the environmental issues resulting from the proposal can be acceptably managed. 

The language used in the body of the CER should be kept simple and concise, considering the 
audience includes non-technical people, and any extensive, technical detail should either be 
referenced or appended to the CER. It should be noted that the CER will form the legal basis of 
the Minister for the Environment's approval of the proposal. Hence the CER should include a 
description of all the main and ancillary components of the proposal, including options where 
relevant. 

The contents of the CER should include: 

Overview 

introduction of the proposal, including a brief history of the project and location, and 
possible future stages. A clear overlay of a suitably scaled aerial photograph, which clearly 
indicates the nature and extent of works proposed. A regional map should be included 
which identifies the proposal within a social and regional setting. 

Justification 

justification and objectives for the proposed development; 
the legal framework, including existing zoning and environmental approvals, and decision 
making authorities and involved agencies; and 
consideration of alternative options. 

The proposal 

description of the components of the proposal, including details of the ultimate scale, tenure 
and proposed stages. This information could be presented in the form of a table which 
describes the key characteristics of the proposal. The table would need to be supplemented 
with drawings to ensure that the proposal is clearly explained; and 
timing and staging of project. 
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Existing environment 

description of the existing environment which may be impacted; 
flora and vegetation communities which may be affected by the limesand operations; 
description of fauna which may be impacted; 
potential impacts on Parkiands and Recreation Reserve A 24913; 
dunal impacts; and 
potential impacts on ground water quality. 

Relevant Environmental factors and Management 

The environmental factors can be determined from a consideration, called scoping, of the 
potential impacts from the various components of the proposal on a receiving environment, 
including people. The CER should focus on the relevant environmental factors for the 
proposal, and it is recommended that these be agreed in consultation with the EPA and DEP and 
relevant public and government agencies. A description of the project component and the 
receiving environment should be directly included with, or referenced to, the discussion of the 
issue. The technical basis for measuring the impact and any specifications or standards for 
assessing and managing the issue should be provided. 

The EPA considers that the proponent should provide a table which describes the following: 

the present state of the environment; 
potential impacts of the proposal on the environment; 
nominate environmental management objectives(s); and 
envisages state of the environment. 

The environmental factors from which the relevant environmental factors are derived (and their 
corresponding objectives) at this stage should be set ut below under the follewing categories:: 

biophysical; 
pollution; and 
social surroundings. 

Further key issues may be raised during the preparation of the CER, and on-going consultation 
with the EPA and DEP and relevant agencies is recommended. Minor issues which can be 
readily managed as part of normal operations for the existing operations or similar projects may 
be briefly described. 

Information used to reach conclusions should be properly referenced, including personal 
communications. Assessments of the significance of an impact should be soundly based rather 
than unsubstantiated opinions, and the assessment should lead to a discussion of the 
management of the issue. 

At this stage, the EPA believes the most relevant environmental factors are: 

vegetation; 
fauna; 
landform; 
noise and dust generation control; 
groundwater protection; 
landscape amenity; and 
heritage. 

These factors should be addressed within the CER for the public to consider and make comment 
to the EPA, and will be addressed by the EPA in it's report to the Minister for the Environment. 



Specific Issues 

In discussing the key preliminary environmental factors, the CER should cover, but not be 
limited to the specific issues listed below; 

Vegetation 
Details of community types and the existence of declared rare flora and priority taxa should be 
given. The representation of the impacted vegetation community types in areas outside of the 
project area and the existence of those within the Parkiands and Recreation Reserve should be 
given. 

Dieback 
Dieback control measures prepared in consultation with the Department of Conservation and 
Land Management should be outlined. The CALM Dieback Disease Hygiene Manual should be 
used as a reference guide. 

Fauna 
Details of fauna communities and the existence of declared rare fauna should be given. The 
representation of the impacted fauna habitats in areas outside of the project area and the 
existence of those within the Parkiands and Recreation Reserve should-be given. 

Landform 
A detailed rehabilitation plan should be prepared to address the re-establishment of flora species 
within the mined area and re-contouring of worked out areas. This will assist in revegetation 
and maintenance of pre-mining hydrology. 

Noise and dust generation 
Within the CER, mitigation measures for dust control along the transport route as well as at the 
mine site and in stockpiling of the product should be presented. In addition, measures to control 
the level of noise and vibration to nearby residents should be included. 

Groundwater 
Consideration should be given to groundwater management with the aim of protecting quantity 
and quality of water for existing and potential uses. 

Landscape amenity 
Consideration should be given to the landscape amenity of the site, especially when viewed 
from Denmark and the area adjacent to the project. 

Materials transport 
Details of the method and programme of materials transport should be included within the 
CER. This should also include the proposed transport route and operating schedules. Details 
on measures to protect access routes into the project area should also be included. 

Public access and safety 
Consideration should be given to the tourist and recreation activities undertaken in the adjacent 
area. 

The EPA expects the proponent to take due care in ensuring any other relevant environmental 
factors which may be of interest to the public are addressed. 



Management: 

discussion of the relevant environmental factors as related to relevant policies, objectives 
and/or standards which may apply; 
discussion of the management of the relevant environmental factors, including commitments 
to appropriate action; and 
a summary of the environmental management program, including the key commitments, 
monitoring work and the auditing of the program. 

The factors identified and the EPA's management objective for these factors have been 
identified in the table below. 

Preliminary Relevant Environmental Factorsi 	 EPA's 	Objectives 
Bio physical 

Vegetation To protect Declared Rare flora consistent with the 
provisions of the Wildlife Conservation Act 1950. 

To maintain the abundance, diversity, geographical 
distribution and productivity of vegetation communities. 

Fauna To protect Specially Protected (Threatened) fauna 
consistent with the Wildlife Conservation Act 1950. 

To maintain the abundance, diversity, geographical 
distribution, and productivity of fauna! communities. 

Landform Integrate, as far as practicable, the post mining !andform 
with the surrounding environment. 

Groundwater quantity Ensure that groundwater quantity is adequately maintained 
so that indigenous vegetation is not threatened and that 
the supply 	to uses is maintained. 

Pollution 

Noise emissions Protect the amenity of nearby residents from noise and 
vibration impacts resulting from activities associated 
with the proposal by ensuring that noise and vibration 
levels meet statutory requirements and acceptable 
standards. 

Dust emissions Protect the surrounding land users such that dust 
emissions will not adversely impact upon their welfare 
and amenity or cause health problems. 

Groundwater quality Maintain the quality of water so that existing and 
potential uses, including ecosystem maintenance are 
protected. 

Social 	surroundings 
Landscape amenity To ensure that the landscape amenity of the area adjacent 

to the project is not unduly affected by the proposal. 
Heritage Comply with statutory requirements in relation to areas of 

cultural or historical significance. 

Public consultation 

A description should be provided of the public participation and consultation activities 
undertaken by the proponent in preparing the CER. It should describe the activities undertaken, 
the dates, the groups/individuals involved and the objectives of the activities. Cross reference 
should be made with the description of environmental management of the issues which should 
clearly indicate how community concerns have been addressed. Those concerns which are dealt 
with outside the EPA process can be noted and referenced. 



Environmental management commitments 

The method of implementation of the proposal and all commitments made by the proponent 
become legally enforceable under the conditions of environmental approval issued by the 
Minister for the Environment in the statement. Proponents are encouraged to consolidate the 
important commitments in the public review document, and these are attached to the Minister's 
statement. 

Commitments which address relevant environmental factors will be audited by the DEP, along 
with the environmental conditions. The commitments should have the form of: 

the proponent (who) will prepare a plan or take action (what) to meet an environmental 
objective (why) by doing something (how/where), to a time frame (when), and to whose 
requirements or advice, if not the DEP, the action/plan will be prepared. These commitments 
may be addressed in tabular form. 

Other commitments, which address less contentious issues (and may be contained either within 
the public review document or in the summary of commitments), show that the proponent is 
dedicated to good environmental management of the project. The DEP expects that the 
proponent will audit these commitments by internal processes (under an Environmental 
Management System). Though not subject to routine audit by the DEP, it may periodically 
request that compliance with these commitments be demonstrated, so as to verify satisfactory 
environmental performance in the proponent's implementation of the proposal. 

All commitments should define the objective and action in sufficient detail so that the 
achievement of compliance can be measured. The DEP acknowledges that, with the 
implementation of best practice and continuous improvement, the procedures to implement the 
environmental management program, whilst ensuring the cbjective is still achieved. 	-. 	V  

An example of a typical commitment is: 

Issue Objective Commitme Timing Whose Specificati 
nt (Phase) Requireme on 

nts (Performan 
ce 

Indicators) 
EMP Implement an Develop and Pre- EPA EPA 

effective implement an development developed 
EI's4P effective and on-going and 

EMP implemented 
to 
requirements 
of EPA. 



APPENDIX 2. List of the flora identified in the field survey. Introduced species 
are identified by an asterisk (*). 
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DICOTYLEDONS 

AIZOACEAE EUPHORBIACEAE 
* Carpobrotus aequilateralis Amperea ericoides 

APIACEAE GERANIACEAE 
Platysace compressa * Pelargonium capitatum 

ASTERACEAE GOODENIACEAE 
* Arctotheca calendula Scaevola nitida 
* Conyza sp. 
* Hypochaeris glabra GYROSTEMONACEAE 
Lagenifera huegelii Gyrostemon sheathii 
Oleana axillans 
* Pseudognaphalium luteoalbum LOGANIACEAE 
* Senecio elegans Logania vaginalis 
Senecio lautus 
* Sonchus asper MIMOSACEAE 
* Sonchus oleraceus Acacia littorea 
?Waitzia sp. Acacia puichella var. puichella 

Acacia sp. 
B RAS S IC ACEAE 
* Brassica tournefortii MYRTACEAE 
* Diplotaxis muralis Agonis flexuosa 
* Heliophila pusilla 
* Raphanus raphinastrum OLACACEAE 
* Sinapis arvensis Olax phyllanthi 

CASUARINACEAE 	 OROBANCHACEAE 
Allocasuarina humilis 	 * Orobanche cemua 

CHENOPODIACEAE PAPILIONACEAE 
Rhagodia baccata subsp. baccata Bossiaea linophylla 

Chorizema ilicifolium 
CRASSULACEAE Gompholobium confertum 
Crassula ?colorata Hardenbergia comptoniana 

Isotropis cuneifolia 
DILLENTACEAE Jacksonia horrida 
Hibbertia cuneiformis Kennedia coccinea 
Hibbertia grossularifolia * Lupinus sp. 
Hibbertia racemosa * Clovers 

DROSERACEAE PITTOSPORACEAE 
Drosera pallida SolIya heterophylla 
Drosera sp. (rosette) 

PLANTAGINACEAE 
EPACRIDACEAE * Plantago lanceolata 
Acotriche cordata 
Leucopogon obovatus POLYGONACEAE 
Leucopogon parviflorus Muehienbeckia adpressa 
Lysinema ciliatum 

30 

HART, SIMPSON & ASSOCIATES 



PORTULACACEAE 
Calandrinia sp. 

PRIMULACEAE 
* Anagallis arvensis var. caerulea 
* Anagallis arvensis var. arvensis 

P ROTEACEAE 
Banksia grandis 
Dryandra sessilis 
Hakea oleifolia 
Hakea prostrata 

RHAIV[NACEAE 
Spyridium globulosum 
Trymalium ledifolium 

SANTALACEAE 
Exocarpos sparteus 
Leptomeria squarrulosa 

SCROPHULARIACEAE 
* Dischisma capitatum 

SOLANACEAE 
Anthocercis littorea 

STERCULIACEAE 
Thomasia triphylla 

STYLIDIACEAE 
Stylidium 7adnatum 

THYMELAEACEAE 
Pimelea clavata 
Pimelea rosea 

MONOCOTYLEDONS 

CYPERACEAE 
Isolepis marginata 
Isolepis nodosa 
Lepidosperma squamatum 
Lepidosperma sp. 

HAEMO DORACEAE 
Arngozanthos flavida 
Conostylis sp. 

ORCH1DACEAE 
Caladenia ?flava 
Caladenia latifolia 
Caladenia varians 
Caladenia sp. 
Diuris corymbosa 
Eriochilus sp. 
Pterostylis aff. nana 
Pterostylis 9aspera 
Pyrorchis nigricans 
Prasophyllum aff. parvifolium 
Prasophyllum sp. 

POACEAE 
* Avena sp. 
* Lolium sp. 
* Pennisetum clandestinum 
* Poa annua 

RESTIONACEAE 
Desmocladus flexuosus 
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APPENDIX 3. List of the vertebrate fauna species which may occur on the site 
on the basis of the habitats identified in the field survey. 
Introduced species are identified by an asterisk (*). 
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FROGS 

LEPTO DACTYLIDAE 
Cnnia georgiana Quacking Froglet 
Crinia glauerti Glauert's Froglet 
Crinia submsignifera South Coast Froglet 
Geocnnia leai Lea's Froglet 
Heleioporus eyrei Moaning Frog 
Limnodynastes dorsalis Western Banjo Frog 
Pseudophryne guentheri Guenther's Toadlet 

HYLIDAE 
Litoria ade[aidensis 	 Slender Tree Frog 
Litona moorei 	 Moore's Frog 

REPTILES 
GEKKONIDAE 
Christinus marmoratus 	 Common Marbled Gecko 

PYGOPODIDAE 
Pygopus lepidopodus 	 Southern Scaly-foot 

SC[NCIDAE 
Bassiana trilineata Southwest Bassiana 
Ctenotus catenifer Chain-striped Ctenotus 
Egernia kingii King's Skink 
Egernia pulchra pulchra Mainland Beautiful Skink 
Glaphyromorphus australis Southern Slender Skink 
Hemiergis peronii Peron's Earless Skink 
Lerista distinguenda Southwestern Four-toed Lerista 
Lerista microtis microtis Small-eared Lerista 
Menetia greyii Grey's Menetia 
Morethia lineoocellata Ocellated Morethia 
Tiliqua r. rugosa Western Bobtail 

VARANIDAE 
Varanus rosenbergi 	 Rosenberg's Monitor 

TYPHLOPIDAE 
Ramphotyphiops australis 	 Southern Blind Snake 

BOIDAE 
Morelia spilota variegata 	 Western Carpet Python 

ELAPIDAE 
Drysdalia coronata 	 Crowned Snake 
Echiopsis curta 	 Bardick 
Notechis scutatus occidentalis 	 Western Tiger Snake 
Pseudonaja a. affinis 	 Dugite 
Rhinoplocephalus bicolor 	 Square-nosed Snake 
Suta gouldii 	 Gould's Snake 
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C. BIRDS 

PHASIANIDAE 
Coturnix ypsilophora 	 Brown Quail 

AC CIPITRIDAE 
Elanus axillaris Black-shouldered Kite 
Haliastur sphenurus Whistling Kite 
Lophoictmia isura Square-tailed Kite 
Circus assimilis Spotted Harrier 
Circus approximans Swamp Harrier 
Accipiter fasciatus Brown Goshawk 
Accipiter cirrhocephalus Collared Sparrowhawk 
Aquila audax Wedge-tailed Eagle 
Hieraaetus rnorphnoides Little Eagle 

FALCONIDAE 
Falco berigora Brown Falcon 
Falco longipennis Australian Hobby 
Falco peregrmus Peregrine Falcon 
Falco cenchroides Nankeen Kestrel 

TURNICIDAE 
Turnix vana 	 Painted Button-quail 

COLUMBIDAE 
Phaps chalcoptera 	 Common Bronzewing 

CACATUIDAE 
Calyptorhynchus latirostris 	 Short-billed Black-Cockatoo 
Calyptorhynchus baudinii 	 Long-billed Black-Cockatoo 

PSITTACIDAE 
Platycercus icterotis Western Rosella 
Barnardius zonarius Australian Ringneck 
Purpureicephalus spunus Red-capped Parrot 
Neophema petrophila Rock Parrot 

CUCULIDAE 
Cuculus pallidus 	 Pallid Cuckoo 
Cacomantis flabelliformis 	 Fan-tailed Cuckoo 
Chrysococcyx basalis 	 Horsfield's Bronze-Cuckoo 
Chrysococcyx lucidus 	 Shining Bronze-Cuckoo 

STRIGIDAE 
Ninox novaeseelandiae 	 Southern Boobook 

TYTONIDAE 
Tyto alba 	 Barn Owl 
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PODARGIDAE 
Podargus strigoides 	 Tawny Frogmouth 

CAPRIMULGIDAE 
Eurostopodus argus 	 Spotted Nightjar 

AEGOTHELIDAE 
Aegotheles cristatus 	 Australian Owlet-nightjar 

APODIDAE 
Apus pacificus 	 Fork-tailed Swift 

HALCYONIDAE 
Dacelo novaeguineae 	 Laughing Kookaburra 
Todiramphus sanctus 	 Sacred Kingfisher 

MEROPIDAE 
Merops ornatus 	 Rainbow Bee-eater 

MALURIDAE 
Malurus splendens 	 Splendid Fairy-wren 
Malurus elegans 	 Red-winged Fairy-wren 
Stipiturus malachurus 	 Southern Emu-wren 

PARDALOTIDAE 
Pardalotus punctatus Spotted Pardalote 
Pardalotus striatus Striated Pardalote 
Sericornis frontalis White-browed Scrubwren 
Smicromis brevirostris Weebill 
Gerygone fusca Western Geiygone 
Acanthiza apicalis Inland Thornbill 
Acanthiza inornata Western Thornbill 
Acanthiza chrysorrhoa Yellow-rumped Thombill 

MELIPHAGIDAE 
Anthochaera carunculata Red Wattlebird 
Anthochaera chrysoptera Little Wattlebird 
Lichmera indistincta Brown Honeyeater 
Phylidonyris novaehollandiae New Holland Honeyeater 
Phylidonyris nigra White-checked Honeyeater 
Phylidonyris melanops Tawny-crowned Honeyeater 
Acanthorhynchus superciliosus Western Spinebill 

PETROICIDAE 
Petroica multicolor 	 Scarlet Robin 
Eopsaltria griseogularis 	 Western Yellow Robin 

PACHYCEPHALIDAE 
Pachycephala pectoralis 	 Golden Whistler 
Colluricincla harmonica 	 Grey Shrike-thrush 
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DICRURIDAE 
Grallina cyanoleuca 	 Magpie-lark 
Rhipidura fluligmosa 	 Grey Fantail 
Rhipidura leucophrys 	 Willie Wagtail 

CAMPEPHAGIDAE 
Coracina novaehollandiae 	 Black-faced Cuckoo-shrike 

ARTAMIDAE 
Artamus cyanopterus Dusky Woodswallow 
C racticus torquatus Grey Butcherbird 
Gymnorhina tibicen Australian Magpie 
Strepera versicolor Grey Currawong 

CORVIDAE 
Corvus coronoides Australian Raven 

PASSERIDAE 
Stagnopleura oculata 	 Red-eared Firetail 

HIRUNDINIDAE 
Hirundo neoxena 	 Welcome Swallow 
Hirundo nigricans 	 Tree Martin 
Hirundo ariel 	 Fairy Martin 

ZOSTEROPIDAE 
Zosterops lateralis 	 Silvereye 

D. MAMMALS 

DASYURIDAE 
Dasyurus geoffroii fortis 	 Chuditch 
Antechinus flavipes 	 Yellow-footed Antechinus 
Sminthopsis griseoventer 	 Grey-bellied Dunnart 

PERAMELIDAE 
Isoodon obesulus 	 Southern Brown Bandicoot 

PSEUDOCHEIRIDAE 
Pseudocheirus occidentalis 	 Western Ringtail Possum 

TARSIPEDIDAE 
Tarsipes rostratus 	 Honey-possum 

MACROPODIDAE 
Macropus fuliginosus Western Grey Kangaroo 
Macropus irma Western Brush Wallaby 

MOLOSSIDAE 
Mormopterus planiceps Southern Freetail-bat 
Nyctinomus australis White-striped Freetail-bat 
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VES PERTILIONIDAE 
Nyctophilus geoffroyi Lesser Long-eared Bat 
Nyctophilus gouldi Gould's Long-eared Bat 
Nyctophilus timoriensis Greater Long-eared Bat 
Chalinolobus gouldii Gould's Wattled Bat 
Chalinolobus mono Chocolate Wattled Bat 
Falsistrellus mackenziei Western False Pipistrelle 
Vespadelus regulus Southern Forest Bat 

MURIDAE 
Mus musculus 	 * House Mouse 
Rattus fuscipes 	 Bush Rat 

CANIDAE 
Vulpes vulpes 	 * Fox 

FELIDAE 
Felis catis 	 * Feral Cat 

LEPORIDAE 
Oryctolagus cuniculus 	 * Rabbit 

çØP 
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