ment 77
(Byford)

S

Town Planning Scheme 2 Amend

shire of Serpentine—Jarrahdale

d recommendations

Report an
Protection Authority

of the En\;ironmental

Environmental Protection Authority
perth, Western Australia
Bulletin 900

July 1998



ISBN. 0 7309 {100 2
ISSN. 1030 - 0120
Assessment NO. 1102



Summary and recommendations

This report provides e Epvirenmental  Protection Authority’s (EPA’s) advice and
recommendations to the Minister for the Environment on the proposal by the Shire of
Serpentine-Jarrahdale to rezone Part Lots 521 and 523 South Western Highway, Byford from
“Rural” to “Residential”, “Commercial”’, “Public Open Space Reserve”, “Public and
Community Purpose Reserve”, and “Mixed Use”. The area is currently zoned “Urban” and
“Urban Deferred” under the Metropolitan Region Scheme.

Amendment 77 was initiated by the Shire of Serpentine-Jarrahdale in response to a proposal by
Bredwell Pty Ltd (Smith Corporation Pty Ltd) to develop the subject arca for residential

purposes.

Relevant epvirommental facters

It is the EPA’s opinion that the following are the environmental factors relevant to the scheme
amendment which require detailed evaluation in the report:

(a) Vegetation Communities - clearing and indirect impacts due to public access

(b) Wetlands - maintenance of water flows

(¢) Surface Water Quality - excess nutrients entering the Pecl-Harvey Estuary

(d) Soil Contamination - clean-up of leakage from stored mupitions and associated
infrastructure

(e) Gaseous Emissions - impacts on future residents due to adjacent Brickworks

(f)  Particalates/ Dust - impacts on future residents due to adjacent land uses

(g) Noise - impacts on future residents due to adjacent land uses

(h)  Aboriginal Heritage - protection of identified archaeological sites

(iy Public Health and Safety (Risk and Hazard) - survey for and removal of UXOs

Conclusion

The EPA has considered the proposal by the Shire of Serpentine-Jarrahdale to rezone Part Tots
521 and 523 South Western Highway, Byford from “Rural” to “Residential”, “Commercial”,
“Public Open Space Reserve”, “public and Community Purpose Reserve”, and “Mixed Use”.
The EPA has concluded that the scheme amendment can be implemented to meet the EPA’s
objectives provided the conditions recornmended in Section 4, and set out in Appendix 3, are

imposed.

The key factors in this assessment arc Surface Water Quality, Gaseous Emissions, Particulates/
Dust, Noise, Public Health and Safety (Risk and Hazard). The recommendations made by the
EPA to ensure the its objectives for these factors can be achieved are:

e the preparation of a Drainage and Nutrient Management Plan to ensure the surface water
quality flowing from the amendment area complies with the requirements of the Peel-
Harvey EPP and Statement of Planning Policy No.2;

e provision of suitable buffers which limit development to ensure the welfare, amenity and

health of land users within the amendment is not adversely affected by gaseous emissions,
particulates, dust, or noise; and

e investigations 1o determine the presence of any Unexploded Ordinance (UX0O) and
implementation of appropriate remediation activities to render the site safe for the intended
use.



Conditions

Section 48D of the Environmental Protection Act 1986 requires the EPA to report to the
Minister for the Environment on the environmental factors relevant to the scheme amendment
and on the conditions to which the proposal should be subject, if implemented. In addition, the
EPA may make recommendations as it sees fif.

To ensure that the scheme provisions documented in the environmental review are incorporated
‘nto the Town Planning Scheme text, the EPA considers that it is necessary to impose a number
of conditions to reflect the scheme provisions.

Accordingly, the EPA has developed a set of conditions which it recommends should be
imposed if Amendment 77 to the Shire of Serpentine-Jarrahdale’s Town Planning Scheme No.
2 is approved. These conditions are presented in Appendix 3 and are based on the EPA
recommendations in Section 3.

Recommendations
The EPA submits the following recommendations to the Minister for the Environment:

1. That the Minister considers the report o the relevant environmental factors of Vegetation
Communities, Wetlands, Surface Water Quality, Soil  Contamination, (Gaseous
Emissions, Particulates/ Dust, Noise, Aboriginal Heritage, and Public Health and Safety
(Risk and Hazard);

5. That the Minister notes that the EPA has concluded that the proposal can be managed (o
meet the EPA’s objectives, and thus not impose an unacceptable impact on the
environment; and

3. That the Minister imposes the conditions and procedures consistent with Section 4 and set
out in formal detail in Appendix 3 of this report.
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1. Introduction and background

The Shire of Serpentine-Jarrahdale proposes to rezone Part Lots 521 and 523 South Western
Highway, Byford from “Rural” to “Residential”, “Commercial”, “Public Open Space Reserve”,

“public and Community Purpose Reserve”, and “Mixed Use” (see Figure 1). The area is
currently zoned “Urban” and “Urban Deferred” under the Metropolitan Region Scheme.
Amendment 77 was initiated by the Shire of Serpentine-Jarrahdale in response to a proposal by

Bredwell Pty Ltd (Smith Corporation Pty Ltd) to develop the subject area for residential
purposes.

Amendment 77 was referred to the EPA on 7 March 1997 and the level of assessment set at
Fnvironmental Review on 24 March 1997.

The six (6) week public submission period for the Environmental Review prepared for
Amendment 77 commenced on 17 March 1998 and ended on 28 April 1998.

Further details of the proposal are presented in Section 2 of this Report. Section 3 discusses
environmental factors relevant to the proposal. Conditions and procedures to which the
proposal should be subject if the Minister determines that it may be implemented are set out in
Section 4. Section 5 presents the EPA’s conclusion and Section 6 the EPA’s recommendations.

A list of people and organisations that made submissions is included in Appendix 1.
References are listed in Appendix 2, and recommended conditions and procedures are provided
in Appendix 3. Appendix 4 contains a summary of the relevant environmental factors.

The DEP’s summary of submissions and the proponent’s response to those submissions has
been published separately and is available in conjunction with this report.

7. The scheme amendment

The area is currently zoned “Urban’ and “Urban Deferred” under the Metropolitan Region
Scheme and “Rural” by the Shire of Serpentine-Jarrahdale’s Town Planning Scheme No. 2. In
response o a proposal by Bredwell Pty Lid to develop the land for residential purposes the
Shire of Serpentine-Jarrahdale initiated Amendment 77 to the scheme to rezone Part Lots 521
and 523 South Western Highway, Byford from “Rural” to “Residential”, “Commercial”,
“pyblic Open Space Reserve”, “public and Community Purpose Reserve”, and “Mixed Use”.

The amendment area was previously owned by the Commonwealth Government and much of
the area was cleared to house a Royal Australian Navy Ammunition Depot for the storage and
assemnbly of naval munitions. This depot was closed in 1079 and the site has subsequently
been used for grazing cattle on an intermittent basis.

Surrounding land uses include (see Figure 2):

e a brickworks to the southeast;

e 2 Federal Government Quarantine Station to the northeast;
e rural land to the south, west and northeast;

e residential land to the northeast;

e Cardup Quarry (mainly used for the storage and mixing of clay and intermittent mining of
Armadale Shale) to the east; and

Industrial zoned land that contains a Flour Mill, Salvage Yard, Wreckers Yard, Petrol Station,
and light engineering firm to the northwest.
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Figure 1. Location map.
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Areas of significant remnant vegetation are present within, and adjacent to, the proposed
amendment area. Vegetation within the amendment area is generally in poor condition while
that along Cardup Brook to the south, and adjacent to the eastern margin is in better condition.
The Department of Environmental Protection (DEP) has advised vegetation adjacent 10 the
amendment area which is representative of the Guildford, Forrestfield, and Darling Scarp
vegetation complexes is regionally significant.

Amendment 77 is also Jocated within the Pecl-Harvey surface water catchment, but is not within
the area covered by the Peel-Harvey Environmental Protection Policy and Statement of Planning
Policy Number 2. Notwithstanding this, development of the amendment area may Cause
changes in the surface water quality and quantity that may lead to erosion and or increase
autrient loads in the Peel-Harvey Estuary.

The main characteristics of the Amendment are summarised in Table 1 below.

Table 1 - Summary of key characteristics of the Amendment

~ Description J
MRS
TPS

T Element

| “Urban® and “Urban Deferred’

Existing zoning

‘Rural’

Pronnsed 7oning ‘Residential’, ‘Commercial’, ‘Public Open Space Reserve’, ‘Public and

cmeen? amd ALivad TTee’



It is the EPA’s opinion that the following are the environmental factors relevant to the proposal,
which require detailed evaluation in this report:

(a) Vegetation Communities - clearing and indirect impacts due to public access
(b) Wetlands - maintenance of water flows
(¢} Surface Water Quality - excess nutrients entering the Peel-Harvey Estuary

(d) Soil Contamination - clean-up of leakage from stored munitions and associated
infrastructure

(e) Gaseous Emissions - impacts on future residents due to adjacent Brickworks
(fy Particulates/ Dust - impacts on future residents due to adjacent land uses

(g) Noise - impacts on future residents due to adjacent land uses

(h} Aboriginal Heritage - protection of identified archaeological sites

(i) Public Heaith and Safety (Risk and Hazard) - survey for and removal of Unexploded
Ordinances (UXOs).

The above relevant factors were identified from the EPA’s consideration and review of all
environmental factors (preliminary factors) generated from the Environmental Review document
and the submissions received, in conjunction with the proposal characteristics (including
significance of the potential impacts), the adequacy of the Responsible Authority’s response,
the effectiveness of current management and alternative approval processes which ensure that

the factors will be appropriately managed. The identification of relevant environmental factors is
summarised in Table 2, and a summary of their assessment is set out in Table 3.

The relevant environmental factors are discussed in Sections 3.2 to 3.10 of this report.

3.2 Vegetation Communities - clearing and indirect impacts due to public
access

Description

The vegetation located adjacent to the eastern and northwestern boundaries of the amendment
area is considered to be regionally significant. This vegetation has not been included 1n
Amendment 77.

The vegetation adjacent to Cardup Brook within the amendment area is also considered to be
regionally significant. The Shire of Serpentine-Jarrahdale proposes to protect the area of
vegetation adjacent to Cardup Brook by providing 50m wide strip of Public Open Space along
Cardup Brook measured from the centre line of the Brook.

The Shire of Serpentine-Jarrahdale has proposed the following Scheme Provision in
Amendment 77 to maximise the viability of regionally significant vegetation within and adjacent
to the amendment area.

Any subdivision application will retain remnant native vegetation within and adjacent to the
Amendment area, ensuring its long term viability and minimal human impact.

Accordingly, the Western Australian Planning Commission shall not issue an approval to
subdivide the subject land until it has received written confirmation from the Department of

Environmental Protection that is satisfied the remnant vegetation will be managed
appropriately. A development plan will be submitted to the DEP.

Management will include retention of vegetated areas on the eastern part of assessment drea
and along Cardup Brook and retention of a walking trail to reduce disturbances and; clear
delineation of vegetated areas through use of dual use paths, roads and the like.
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The DEP has recommended that the 50m proposed bufter should be used as a minimum
requirerment and that regionally significant vegetation adjacent 1o, but beyond, the 50m line
should also be incorporated into the buffer area along Cardup Brook.

Assessment
The area considered for assessment of this factor is the Swan Coastal Plain.

The EPA’s objective in regard to this environmental factor is to maintain the abundance, species
diversity, geographic distribution and productivity of vegetation communities.

The implementation of the amendment has the potential to impact on regionally significant
vegetation through direct impacts such as clearing adjacent to Cardup Brook, and indirectly via
public access on the eastern boundary and along Cardup Brook. There is a proposed Scheme
Provision in Amendment 77 to provide a mechanism to ensure development does not adversely
impact on regionally significant vegetation through either direct or indirect impacts.

The 50m buffer measured from the centre line of Cardup Brook proposed in the Environmental
Review does not take into account the fragility of breakaways associated with the break in slope
leading to the Brook foreshore and hence does not allow for the presence of upland vegetation
to stabilise this area. The proposed buffer does not incorporate all of the regionally significant
vegetation associated with Cardup Brook.

The EPA recommends that an alternative buffer, as shown in Figure 4, is adopted to protect the
regionally significant vegetation adjacent to Cardup Brook and the associated wetlands. This
buffer approximately follows access iracks located along the break in slope that torms the
boundary between upland vegetation and vegetation that may be described as being associated
with Cardup Brook and associated wetlands, This buffer includes some allowance (~10-15m)
for upland vegetation in the area where there are fragile breakaways. Although there are
degraded patches the vegetation between the recommended buffer and Cardup Brook is
generally in very good to good condition. Note that part of the recommended buffer is less that
20m from the centre line of Cardup Brook to the east and extends beyond 50m from Cardup
Brook to the west.

The buffer in Figure 4 was negotiated and agreed with the Shire of Serpentine-Yarrahdale and
the land owner. This bulfer nciudes the vegetation along Cardup Brook considered to be
regionally significant. It is the EPA’s opinion that development should be limited to that area
north of the buffer on Cardup Brook shown in Figure 4.

The EPA agrees that the intent of the Scheme Provision in Amendment 77 to protect regionally
significant vegetation is an appropriate way to achieve the EPA’s objective and has adopted the
intent of the proposed scheme provision in its recommended scheme provisions contained n
Appendix 3.

Having particular regard to the:

a)  Provision in the amendment o limit and manage impacts on Regionally Significant
vegetation;

b)  the delineation of regionally significant vegetation on Cardup Brook; and

¢)  the adoption of the buffer zone depicted in Figure 4;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. Ttis acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a nunber of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal. It is
recommended that the environmental provisions set out in Appendix 3 are imposed.
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3.3 Wetlands - maintenance of water flows

Description

Part of Cardup Brook, located on the southern boundary of the amendment area, forms part of
a Conservation Category wetland that has been identified by the Water and Rivers Commission
(Hill et al, 1996).

A scheme provision within Amendment 77 proposes to retain a vegetated buffer of 50m along
Cardup Brook, and incorporate Water Sensitive Urban Design principles into the subdivision
design to ensure the pattern of flow in Cardup Brook is unchanged from the pre-development
situation.

The Shire of Serpentine-Jarrahdale has proposed the following scheme provision within
Amendment 77 to protect the wetlands associated with Cardup Brook.

Any subdivision application will incorporate a vegetated buffer around Cardup Brook and
implement drainage measures which will ensure flows in Cardup Brook are maintained
pre-development levels and protect the fong term health and viability of the brook.

Accordingly, the Western Australian Planning Commission shall not issue an approval (o
subdivide the subject land until such time it has received written confirmation from the
Department of Environmental Protection it is satisfied the long term health and viability of
Cardup Brook will be protected.

Implementation of protection measures will include:

e Provision of a vegetated buffer, including native trees and shrubs, 50m wide extending
from the centre line of the water course fo profect the brook ecosystem. This buffer area
will incorporate existing wetland vegetation along Cardup Brook and is in accordance
with advice from the Waters and Rivers Commission.

e  Preparation of a site drainage plan incorporating best practice in Water Sensifive Urban
Design which will maximise on site water infiltration, maintain the existing water
quality within Cardup Brook by ensuring drainage emanating from the proposed
development does not enter the Brook and ensure the patiern of flow from the property
remains largely unchanged.

The drainage program will be moniiored after development to ensure the pattern of flow is
unchanged from predevelopment.

Assessment
The area considered for assessment of this factor is the Swan Coastal Plain.

The EPA’s objective in regard to this environmental factor is to maintain the integrity, functions
and environmental values of wetlands.

The EPA has recommended a buffer adjacent to Cardup Brook (as discussed in Section 3.2 and
shown in Figure 4) that is different to that proposed in the Environmental Review. The
incorporation of this alternate buffer into the amendment will help to protect the vegetation along
Cardup Brook stabilising the foreshore area and water flows in the Brook. It is also noted that
there are a number of wetlands within the floodplain of Cardup Brook at the base of the
breakaway areas. It appears that these wetlands are associated with seepage flows from the
upland areas rather than from Cardup Brook. This emphasises the need to ensure adequate
infiltration of runoff from any future development of the upland area is achieved rather than all
of the runoff being channelled to nutrient stripping ponds elsewhere in the development.

The EPA has adopted the intent of the scheme provision proposed by the Shire of Serpentine-
Jarrahdale and incorporated the modified buffer as shown in Figure 4 in its recommended
Scheme Provisions contained in Appendix 3.



Having particular regard to the:

(a) the listing of part of Cardup Brook as a Conservation Category wetland,;
{0) Provisions in the amendment to provide a vegetated buffer;

(c) Provisions within the amendment to incorporate WSUD to maintain or improve water
quality in the Brook;

(d)  Provisions in the amendment to ensure the pattern of flow in the Brook and seepage
from upland areas remains largely unchanged; and

(e) the adoption of the bufter zone depicted in Figure 4;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. It 1s acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, lo impose a number of conditions to ensure that appropriate
planning mechanisms will be implcmented into the chemne amendment prior to gazettal. It 18

recommended that the environmental provisions set out in Appendix 3 are imposed.

3.4 Surface Water Quality - excess nutrienis entering the Peel-Harvey Estuary

Description

A Conceptual Drainage Management Plan has been developed based on Water Sensitive Urban
Design principles. This design comprises local small scale nutrient reduction measures such as
on-lot infiltration wells, street swales/table drains and check drains. The principal pollution
removal mechanisms employed by these facilities are infiltration and sedimentation. Runoff
flowing through these structures and channeiled to on-site detention basins and artificial
wetlands is expected to carry an annual phosphorus load of 0.4 kg P/ha.

There is some debate as to whether the artificial wetlands should be constructed within the
amendment area or at a site downstream 10 include a larger catchment area. However, the Water
and Rivers Commission has advised that irrespective of the precise location of the artificial
wetlands the phosphorus removal efficiency is expected to be at least 50%. The final location
of the wetlands will have implications for the deiailed design of the facilities but not on the
expected performance. The Water and Rivers Commission has indicated they are satisfied that
the artificial wetlands can be designed to achieve the expected performance and that a discharge

of total phosphorus to the Serpentine River of 0.225kg P/ha/a or less is achievable.

The Shire of Serpentine-Jarrahdale has proposed the following scheme provision n
Amendment 77 to manage the surface water quality discharging from the amendment area.

Any subdivision application will prepare d nutrient and drainage management plan to ensure

rate of storm water leaving the site is maintained at no greater than predevelopment levels

and provide measures to facilitate the removal of pollutants and nutrients. T he strategy will
be prepared and lodged prior to issue of subdivision approval.

The nutrient and drainage management plan will incorporate best practice in Water Sensitive
Design which will:

e aximise on-site water infiltration;

o ensure the quantity of surface water leaving the site will be largely unchanged;
o ensure the quality of water leaving the site meets DEP requirements;

o provide for contingency plans; and

e monitor water quality paramerers and water quantities until such time as the DEP,
Waters and Rivers Commission and Shire of Serpentine-Jarrahdale are satisfied that
the objectives of the Nutrient and Drainage Management Plan have been achieved.
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Accordingly, the Western Australian Planning Commission shall not issue an approval to
subdivide the subject land until it has received written confirmation from the Department of
Fnvironmental Protection it is satisfied with the nutrient and drainage management plan.

Assessment
The area considered for assessment of this factor is the Peel-Harvey Catchment.

The EPA’s objective in regard to this environmental factor is to maintain or improve the quality
of surface water to ensure that existing and potential uses, including ecosystem maintenance are
protected, consistent with the draft WA Guidelines for Fresh and Marine Waters (EPA, 1993)
and Peel-Harvey Environmental Protection Policy requirements.

The amendment area is located within the Peel-Harvey catchment, although not within the area
covered by the Peel-Harvey Environmental Protection Policy and Statement of Planning Policy
No.2. The EPA is concerned that some constraints shouid be applied to the proposed
development to prevent detrimental impacts on the Peel-Harvey Estuary. The most appropriate
position is to apply the same load requirements as if the area was within the Policy areas.

Provisions in the amendment require the preparation of a nutrient and drainage management
plan to achieve the requirements.

The EPA is satisfied that although the precise location and design of artificial wetlands for
nutrient stripping as indicated in the concept drainage and nutrient management strategy outlined
‘u the Environmental Review has not been determined the discharge of total phosphorus from
the amendment area to the Serpentine River can be managed to achieve 0.225kg P/ha/a or less.

The EPA also agrees that the preparation of a Drainage and Nutrient Management Plan is an
appropriate vehicle for the design and implementation of drainage and nutrient management
facilities associated with surface water quality management for the amendment area to achieve
surface water quality target. The Drainage and Nutrient Management Plan should include
monitoring and contingency provisions in the event that the criteria for water quality and
quantity are not achieved.

The EPA has adopted the intent of the scheme provision proposed by the Shire of Serpentine-
Jarrahdale in its recommended Scheme Provisions contained in Appendix 3.

Having particular regard to the:

a) the high nutrient status of the Peel-Harvey estuary;

b) the demonstrated ability to limit nutrient export loads to the Peel-Harvey Environmental
Protection Policy targets; and

¢) Provisions within the amendment to require the preparation and implementation of a
nutrient and drainage management plan (o achieve these loads;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. It is acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a number of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal. Tt is
recommended that the environmental provisions set out in Appendix 3 are imposed.

11
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3.5 Soil Contamination - clean-up of leakage from stored munitions and
associated infrastructure

N a
S weE Ew ras ]

T &
Lol

A number of sites with soil contamination due to the storage and handling of naval munitions
have been identified in the Environmental Review. Work is already underway to investigate the
extent of contamination and to remediate contaminated areas. Based on the land use history and
preliminary investigations during the environmental review there are no indications to suggest
that the soils cannot be completely remediated (or removed) to achieve a standard suitable for
residential purposes. Amendment 77 contains the following scheme provision to ensure all
contaminated soils are identified and remediated to an appropriate standard prior to the issuing
of subdivision approvals.

Any subdivision application will undertake an appropriate investigation on the Amendment
areq fo determine the nature and extent of any soil and groundwater contamination. If
contamination is identified then a vemediation program, and if necessary management
program, will be developed and be implemented prior to the implementation of the scheme.

Accordingly, the Western Australion Planning Commission shall not issue an approval o
subdivide the subject land until such time it has received wriiten confirmation from the
Department of Environmental Protection is satisfied any contaminants identified on the
subject land have been remediated or will be managed in manner that is compatible with the
intended land use and consistent with DEP approved criteria.

Assessment
The area considered for assessment of this factor is the Amendment area.

The EPA’s objective in regard to this environmental factor is to ensure the rehabilitation of the
site to an acceptable standard that is compatible with the intended land use, consistent with
appropriate criteria.

Preliminary work on the site has identified a number of areas where soil contamination is
apparent due to the use of the area as 2 Naval Munitions depot. Determination of the precise
nature and extent of soil contamination on the amendment area was not considered to be
necessary as part of the environmental review. This is because the amendment area is
considered to be a low risk site, based on the review of past land uses at the site and preliminary
investigations into the nature and extent of soil contamination (see Tingay, 1998), and the fact
that the presence of contamination 1s not disputed.

The EPA is of the view that scheme provisions as part of Amendment 77 are capable of
ensuring that any soil or groundwater contamination will be adequately remediated prior to
development and has adopted the intent of the proposed scheme provision in its recommended
Scheme Provisions contained in Appendix 3.

Having particular regard to the:

a) Provisions in the amendment that require the identification and remediation of contaminated
soils prior to subdivision approval;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. It is acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a number of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal. It is
recommended that the environmental provisions set out in Appendix 3 are imposed.



3.6 Gaseous Emissions - impacts on future residents due to adjacent
Brickworks

Description

Modelling work has been undertaken to quantify the extent of hydrogen fluoride emissions due
to the brickworks on the southern boundary of the amendment area. As a result of this work
the Shire of Serpentine-Jarrahdale has proposed a that buffer be incorporated into Amendment
77 (see Figure 6). This buffer excludes residential development from a small area adjacent to
Cardup Brook to the southwest of the amendment area. This proposed buffer is within the 50m
vegetation buffer proposed by the Shire of Serpentine-Jarrahdale adjacent t0 Cardup Brook as
discussed in Section 3.3 (see Figure 6).

To ensure gaseous emissions do not adversely impact on development within the amendment
area the Shire of Serpentine-Jarrahdale proposed the following scheme provision.

Any subdivision application will undertake o modelling exercise to determine the impact of
gaAseous emissions emanating from the brickworks located a the southern boundary on the
‘Amendment area. A buffer encompassing the Amendment areas in which gaseous
emissions exceed relevant criteria will be incorporated into the subdivision plan.

Accordingly, the Shire of Serpentine - Jarrahdale shall not issue an approval to subdivide
the subject land until such time it has received written confirmation from the Department of
Environmental Protection it is satisfied modelling of gaseous emissions from the
brickworks has been undertaken and if required a buffer incorporated into the development
plan to ensure future land users are not affected by those emissions.

Assessment

The arca considered for assessment of this factor is the land within and adjoining the
Amendment area.

The EPA’s objective in regard to this environmental factor is to ensure that gaseous emissions
due to adjacent activities do not adversely affect the environment or health, welfare and amenity
of land users by meeting the statutory requirements (including Section 51 of the Environmental
Protection Act 1986) and acceptable standards.

An existing brickworks on the southern boundary of the amendment area is a potential source of
gaseous emissions that may impact on the amendment area. Hydrogen fluoride is the primary
amission of concern. Modelling work conducted as part of the Environmental Review shows
impacts from gaseous emissions on the amendment area are unacceptable for residential
development along the southern boundary.

A study of particulate and dust levels conducted by Sinclair Knight Merz (SKM, 1998) reported
hydrogen fluoride odour 200m from the brickworks and recommended further studies be
conducted to confirm the adequacy of the 200m buffer proposed in the Environmental Review.

The hydrogen fluoride modelling conducted in SKM (1998) was based on limited information
on the emission rate from the brickworks. Following some concerns expressed by the EPA the
tandowner conducted further modelling of hydrogen fluoride impacts due to the brickworks
using a more conservative approach. Due to the uncertainties in emission rates measures
directly from the stacks an estimate of the emission rate was derived by calculating a weighted
mean of hydrogen fluoride content in the clays used by the brickworks (314ppm), adding a

standard deviation (162ppm), and converting this to an expected stack emission rate of 2.94¢/s.

The gaseous emissions buffer shown in Figure 7 is based on the conservative approach outlined
above. The EPA is satisfied that the buffer proposed in Figure 7 will ensure impacts on future
residents in the amendment area are restricted to an acceptable level.

It is also noted that the landowner will commence negotiations with the brickworks to reduce
the emission rate of hydrogen fluoride from this operation.
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The EPA has adopted the intent of this proposed scheme provision in its recommended Scheme
Provisions contained in Appendix 3.

Having particular regard to the:

a)  studies conducted to identify likely impact areas as a result of gaseous emissions from the
Brickworks on the southern boundary of the amendment area; and

b)  the incorporation of buffers to limit residential development in these areas;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. It is acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a number of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal. It is
recommended that the environmental provisions set out in Appendix 3 are imposed.

3.7 Particulates/ Dust - impacts on future residents due to adjacent land uses

Description

The main sources of dust and particulates that have been considered include the quarry,
brickworks, flour mill, and wrecker's yard. Development constraints in the form of 500m
buffers around dust generating activities are proposed for the amendment area to exclude
residential development from areas likely to suffer unacceptable impacts.

The Shire of Serpentine-Jarrahdale proposes the following provision within the amendment to
ensure future residents are not adversely affected by dust or particulates.

Any subdivision application will incorporate buffer(s) encompassing the Amendment areas
where the impacts of particulates/dust exceed the guidelines (as defined by modelling) to
ensure the welfare, amenity and health of future land users is not adversely impacted by the
development.

Accordingly, the Western Australian Planning Commission shall not issue an approval to
subdivide the subject land until such time it has received written confirmation from the
Department of Environmental Protection is satisfied buffer(s) have been incorporated into
the subdivision plan as appropriate.

Assessment

The area considered for assessment of this factor is the land within and adjoining the
Amendment area.

The EPA’s objective in regard to this environmental factor is to ensure that the dust levels
generated by activities adjacent to the site do not adversely impact upon welfare and amenity or
cause health problems by meeting statutory requirements and acceptable standards.

A number of activities, including a brickworks, shale quarry, flour mill, and access roads (see
Figure 2), adjacent to the Amendment area have the potential to generate levels of particulates
and or dust that may have an adverse affect on the amendment area. It is noted that the
Environmental Review was unable to recommend a buffer less than the generic 500m buffer
due to inadequate data.

The relocation of dust generating activities adjacent to the amendment area may result in the
commensurate adjustment of particulate and dust buffers. It may also be possible to reduce the
dust buffers through appropriate studies to demonstrate a reduced buffer is appropriate. Figure
8 shows the generic dust buffer and associates dust producing activities in relation to the
amendment,
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The EPA is satisfied that the adoption of a generic 500m buffer is appropriate and has adopted
the intent of the scheme provision proposed by the Shire of Serpentine-Jarrahdale in the
recommended Scheme Provisions contained i Appendix 3,

Having particular regard to the:

a)  the incorporation of buffers to limit residential development in the areas identified as being
subject to dust impacts;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. Tt is acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
Manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a number of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal. It is
recommended that the environmental provisions set oul in Appendix 3 are imposed.

3.8 Noise - impacts on future residents due to adjacent land uses

Description

The main sources of noise likely to impact on the amendment area are the quarry to the east, the
industrial area to the northwest, and dog kennels in the quarantine station to the north east (see
Figure 2). The Shire of Serpentine-Jarrahdale has mcorporated a 200m buffer around all of
these operations in the Environmental Review to prevent residential development that may be
adversely effected by noise (see Figure 9). The selection of this buffer distance is in keeping
with the noise monitoring conducted at the site which showed only minimal noise impacts on
the amendment area due to adjacent activities,

To ensure noise does not adversely impact on development within the amendment area the Shire
of Serpentine-Jarrahdale proposed the following scheme provision.

Any subdivision application will mcorporate buffer/s encompassing the Amendment areas
in which noise guidelines are exceeded 1o protect the amenity of future land users from
noise impacts by ensuring that noise levels meet statutory requivements and acceptable
standards.

Accordingly, the Western Australian Planning Commission shall not issue an approval to
subdivide the subject land until such time i has received written confirmation from the
Depariment of Environmental Protection it is satisfied buffer/s have been incorporated into

the subdivision plan as appropriate.

Assessment

The area considered for assessment of this factor is the land within and adjoining the
Amendment area.

The EPA’s objective in regard to this environmental factor is to protect the amenity of residents
from noise impacts resulting from activities adjacent to the site by ensuring that noise levels
meet statutory requirements and acceptable standards,

buffer as appropriate, based on the noise monitoring study conducted as part of the
Environmental Review. This buffer and the intent of the proposed scheme provision is
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Having particular regard to the:

a)  incorporation of buffers within the amendment to restrict residential development in the
areas identified as being subject to noise impacts; and

b)  requirements of the Environmental Protection (Noise) Regulations;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. Tt is acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a number of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal. It is
recommended that the environmental provisions set out in Appendix 3 are imposed.

3.9 Aboriginal Heritage - protection of identified archaeological sites

Description

Twenty-nine archaeological sites have been identified in the Amendment area. To ensure
Aboriginal heritage is adequately managed within the amendment area the Shire of Serpentine-
Jarrahdale proposed the following scheme provision.

Any subdivision application will incorporate management strategies to comply with the
requirements of the Aboriginal Heritage Act, 1972 and ensure that changes to the biological
and physical environment resulting from the project do not affect cultural associations with
the areaq.

Accordingly, the Western Australian Planning Commission shall not issue an approval to
subdivide the subject land until such time it has received written confirmation from the
Aboriginal Affairs Department it is satisfied that management strategies have been
implemented as appropriate.

Assessment
The area considered for assessment of this factor is the land within the Amendment arex.

The EPA’s objective in regard to this environmental factor is to ensure that the proposal
complies with the requirements of the Aboriginal Heritage Act 1972: and to ensure that changes
to the biological and physical environment resulting from the project do not adversely affect
cultural associations with the area.

Twenty-nine archaeological sites have been identified within the amendment area. The
amendment incorporates provisions that require the preparation of management strategies to the
satisfaction of the Aboriginal Affairs Department prior to subdivision approval.

The EPA agrees that provisions within Amendment 77 are an appropriate mechanism to manage
impacts on Aboriginal sites and has adopted the intent of the proposed scheme provision in its
recommended Scheme Provisions contained in Appendix 3.

Having particular regard to the:
a)  the presence of archaeological sites within the amendment area; and

b)  the incorporation of provisions within the amendment to manage these areas to the
satisfaction of the Aboriginal Affairs Department;

it is the EPA’s opinion that the proposal can meet the EPA’s objective, Tt is acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a number of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal. Tt is
recommended that the environmental provisions set out in Appendix 3 are imposed.
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3.10 Public healih and safety (risk and hazard) - survey for and removal of
UXOs

Description

Unexploded Ordinances (UXO) have been identified o every ammunition storage facility in
WA so far investigated by the WA UXO Working Party. The Shire of Serpentine-Jarrahdale
and the developers have already initiated contact with the UXO Unit (Police Response and
Emergency) to address this factor. There is no indication to suggest that the area cannot be
cleared and made safe for residential development.

To ensure public health and safety is not compromised within the Amendment area the Shire of
Serpentine-Jarrahdale proposed the following scheme provision.

Any subdivision application will conduct an appropriate investigation on the site to
determine the presence of any unexploded ordnance (X0} and/or explosive wastes; and
develop and implement a remediation program as necessary. Implementation of the UXO
survey and, if necessary, remediation programs will occur prior to the implementation of
any other ground disturbing activity occurring within the Amendment areaq,

Accordingly, the Western Australian Planning Commission shall not issue an approval to
subdivide the subject land until such time it has received wrilten confirmation from ihe
West Australian Police Service (UXO Unit) that appropriate unexploded ordnance hazard
reduction standards have been achieved: the Department of Environmental Protection that
risk is managed to meet the Environmental Protection Authority’s criteria for individual
fatality risk offsite, and the Department of Minerals and Energy’s requirements in respect to
public safety are met.

Assessment
The area considered for assessment of this factor is the land within the Amendment area.

The EPA’s objective in regard to this environmental factor is to risk should be as low as
reasonably achievable and comply with acceptable standards.

The proponent has assumed there are UXOs on-site. As 1 consequence there should be no
further ground disturbing activities on the site or in the buffer zone immediately to the east of
the subject lots by any party without prior consultation with the UXO Unit (Police Response
and Emergency).

The EPA agrees that provisions within Amendment 77 can manage this factor satisfactorily and
has adopted the intent of this proposed scheme provision in its recommended Scheme
Provisions contained in Appendix 3.

Having particular regard to the:
a)  the likely presence of UXOs within the amendment area;

b)  the need to prevent any further ground disturbing activities until the site is pronounced
clear of UXOs by the UXO Unit; and

¢)  provisions in the amendment requiring investigation and remediation of the site prior to
subdivision;

it is the EPA’s opinion that the proposal can meet the EPA’s objective. Tt is acknowledged that
the environmental review has proposed a scheme provision which could, if implemented,
manage the environmental impacts resulting from the proposed development. The EPA
considers it necessary, however, to impose a number of conditions to ensure that appropriate
planning mechanisms will be implemented into the scheme amendment prior to gazettal, It is
recommended that the environmental provisions set out in Appendix 3 are incorporated into the
Scheme Amendrnent.
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4. Conditions

Section 48D of the Environmental Protection Act 1986 requires the EPA to report to the
Minister for the Environment on the environmental factors relevant to the scheme amendment
and on the conditions to which the proposal should be subject, if implemented. In addition, the
EPA may make recommendations as it sees fit.

To ensure that the scheme provisions documented in the environmental review are incorporated
into the Town Planning Scheme text, the EPA considers that it is necessary to impose a number
of conditions to reflect the scheme provisions.

Accordingly, the EPA has developed a set of conditions which they recommend should be
imposed if Amendment 77 to the Shire of Serpentine-Jarrahdale’s Town Planning Scheme No,
2 is approved. These conditions are presented in Appendix 3 and are based on the EPA
recommmendations in Section 3,

The key environmental factors in this assessment are Vegetation Communities, Surface Water
Quality, Soil Contamination, Gaseous Emissions, Particulates/ Dust, Noise, Public Health and
Safety (Risk and Hazard. The recommendations made by the EPA (o ensure that its objectives
for these factors can be achieved are:

. the preparation of a Vegetation Management Plan to ensure the long term viability of
remnant vegetation within and adjacent to the amendment area;

. the preparation of a Drainage and Nutrient Management Plan to ensure the surface water
quality flowing from the amendment area complies with the requirements of the Peel-
Harvey EPP and Statement of Planning Policy No.2;

. investigations to identify areas of soil contamination and implementation of appropriate
remediation strategies;

L] provision of suitable buffers which limit development to ensure the welfare, amenity and
health of land users within the amendment is not adversely affected by gaseous
emissions, particulates, dust, or noise; and

. investigations to determine the presence of any UXOs implementation of appropriate
remediation activities to render the site safe for the intended use.

5. Conclusions

The EPA has concluded that Amendment 77 to the Shire of Serpentine-Jarrahdale Town
Planning Scheme 2 to rezone Part Lots 521 and 523 South Western Highway, Byford from
“Rural” to “Residential”, “Commercial”, “Public Open Space Reserve”, “Public and
Community Purpose Reserve”, and “Mixed Use” can be implemented to meet the EPA’s
objectives provided the conditions recommended in Section 4, and set out in Appendix 3, are
imposed.

6. Recommendations
The EPA submits the following recommendations to the Minister for the Environment:

1. That the Minister considers the report on the relevant environmental factors of Vegetation
Communities, Wetlands, Surface Water Quality, Soil Contamination, Gaseous
Emissions, Particulates/ Dust, Noise, Aboriginal Heritage, and Public health and safety
(risk and hazard);

2. That the Minister notes that the EPA has concluded that the proposal can be managed to
meet the EPA’s objectives, and thus not impose an unacceptable impact on the
environment;

3. That the Minister imposes the conditions and procedures consistent with Section 4 and set
out in formal detail in Appendix 3 of this report.

23



Appendix 1

List of submitters



Organisations:

¢ Mitchell Goff and Associates
= UXOG Uit - Police Response and Emergency
s Water Corporation

e Water and Rivers Commission
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Statement No. XXX

STATEMENT THAT A SCHEME MAY BE IMPLEMENTED
(PURSUANT TCQ THE PROVISIONS OF DIVISION 3 OF PART IV OF THE
ENVIRONMENTAIL, PROTECTION ACT 1986)

SHIRE OF SERPENTINE-JARRAHDALE TOWN PLANNING SCHEME NO. 2
AMENDMENT NO. 77

Scheme Purpose: (a) torezone Part Lots 521 and 523 South Western
Highway, Byford, from “Rural” to “Residential”,
“Commercial”, “Public Open Space Reserve”,
“Public and Community Purpose Reserve” and
*Mixed Use”;

(b) to add new provisions to the Shire of Serpentine-
Jarrahdale Town Planning Scheme No. 2 Scheme
Text; and

(c) toamend the Shire of Serpentine-Jarrahdale Town
Planning Scheme No. 2 Scheme Maps accordingly.

Responsible Authority: Shire of Serpentine-Jarrahdale

Responsible Authority Address: 6 Patterson Street, Mundijong WA 6202

Assessment Number; 1102

Report of the Environmental Protection Authority: Bulletin 900

On the available information and subject to the following conditions there is no identified

environmental reason why the Town Planning Scheme amendment to which the above report of

the Environmental Protection Authority relates should not be implemented. Subsequent

proposals under the assessed Amendment are subject to Section 48 (I) of the Environmental

Protection Act (1986).

1 Conceptual Subdivision Plan

1-1  Subject to these conditions, the subdivision and development of the amendment area shall
generally conform with the indicative subdivision plan in Scheme Provision Figure 1 with
appropriate modifications to incorporate buffer requirements.

2 Vegetation

2-1 A Vegetation Management Plan shall be prepared and implemented to ensure the long term
viability of remnant vegetation within and adjacent to the amendment area.
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2-2

Prior to finalisation of the subdivision design, the subdivider shall prepare a Vegetation
Management Plan for remnant vegetation that may be affected directly or indirectly by the
project, to the requirements of the Department of Environmental Protection and the Shire
of Serpentine-Jarrahdale.

This Plan shall include:

I retention of vegetated areas in the eastern part of the amendment area and along
Cardup Brook;

2 provision for rehabilitation of degraded areas;
3 provision of walking trails to reduce disturbances of vegetation;

4 clear delineation of vegetated areas through use of dual use paths, roads and the like:
and

5 allocation of responsibilities for the implementation of the Vegetation Management
Plan.

Wetlands

Vegetation and water flows in and around Cardup Brook shail be managed to protect the
long term health and viability of the Brook and associated wetlands.

A vegetated buffer consisting of native trees and shrubs shall be provided adjacent to
Cardup Brook consistent with the buffer shown in Scheme Provision Figure 2 attached.

Surface Water Quality

A Drainage and Nutrient Management Plan shall be prepared and implemented to ensure
that the rate, quantity and flow regime of surface water leaving the amendment area will
be maintained at or below pre-development levels,

Prior to finalisation of subdivision design, the subdivider shal] prepare a Drainage and
Nutrient Management Plan for the whole of the amendment area, to the requirements of
the Water and Rivers Commission, the Department of Environmental Protection and the
Shire of Serpentine-Jarrahdale.

This Plan will:

I provide measures to facilitate the removal of pollutants and nutrients:

2 incorporate best practice Water Sensitive Urban Design principles to maximise on-site
water infiliration generally, and especially adjacent to Cardup Brook;

3 ensure adequate seepage is maintained from the Amendment area to maintain the
viability of dependant wetlands within the Cardup Brook buffer;

4 ensure that the quantity of surface water leaving the site is largely unchanged from
pre-development levels;

5 include measures to prevent excessive surface water runoff from entering Cardup
Brook;

6 ensure that the quality of water leaving the site meets the criteria specified by the
Environmental Protection (Peel Inlet-Harvey Estuary ) Policy (see note below);

7 include a monitoring program {o measure the performance of the implemented Plan
agains( performance criteria; and
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5-3

5-4

06-1

6-2

7-2

8-2

8-3

8 include contingency plans in the event that the criteria are temporarily not achieved.,

Note: The criteria referred to in item 6 above are deemed to be met for phosphorus if the
discharge of total phosphorus from the amendment area does not exceed 0.225 kilograms
of total phosphorus per hectare per yeai.

Soil Contamination

Areas of s0il contamination resulting from previous activities in the amendment area shall
be identified and remediated to a standard that is suitable for the intended land uses.

Any subdivision application for land in the amendment area shall be accompanied by a
report of an investigation of the amendment area to determine the nature and extent of any
soil and groundwater contamination, to the requirements of the Department of

Environmental Protection and the Shire of Serpentine-Jarrahdale.

if soil or groundwater contamination is present, a remediation program shall be prepared
and implemented, and if necessary, a management plan shall be prepared, to the
requirements of the Department of Environmental Protection and the Shire of Serpentine-
Jarrahdale, prior to subdivision.

The management plan referred to in condition 5-3 shall be implemented.

Gaseous Emissions

The welfare, amenity and health of land users within the amendment area should not be
adversely affected by gaseous emissions from the brickworks located adjacent to the
southern boundary of the amendment area,

Residential development is not permitted within the buffer area shown in Scheme
Provision Figure 3 attached, unless the Shire of Serpentine-Jarrahdale and the Department
of Environmental Protection agree in writing that subsequent modelling or monitoring of
gascous emissions from the brickworks has heen undertaken and that a modified buffer is
appropriate.

Particulates/Dust

The welfare, amenity and health of land users within the amendment area should not be
adversely affected by particulates or dust resulting from land uses adjacent to the
amendment area.

Residential development is not permitted within the buffer area shown in Scheme
Provision Figure 4 attached, uniess the Shire of Serpentine-Jarrahdale and the Department
of Environmental Protection agree in writing that subsequent modelling or monitoring of
particulates and dust has been undertaken and that a modified buffer is appropriate,

Noise

The welfare, amenity and health of land users within the amendment area should not be
adversely affected by noise.

The development of the Amendment area shall comply with the Environmenta] Protection
(Noise) Regulations 1997.

Residential development is not permitted within the buffer area shown in Scheme
Provision Figure 5 attached, unless the Shire of Serpentine-Jarrahdale and the Department
of Environmental Protection agree in writing that subsequent modelling or monitoring of
noise has been undertaken and that a modified buffer is appropriate. '
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10
10-1

16-2

10-3

Aboriginal Heritage

Any changes to the biological and physical environment resuiting from the project shall be
consistent with the requirements of the Aboriginal Heritage Act 19772,

Prior to finalisation of subdivision approvals, written confirmation shall be obtained from
the Aboriginal Affairs Department stating that it is satisfied that management strategies
have been prepared and implemented as appropriate to meet the requirements of the

Aboriginal Heritage Act 1972.
Public Health and Safety (Risk and Hazard)

The amendment area shall be rendered safe for the intended land uses following the
identification of any unexploded ordnance or related materials,

Prior to finalisation of subdivision approvals, the subdivider shall investigate the
amendment area to determine the presence of any unexploded ordnance and/or explosive
wastes, to the requirements of the West Australian Police Service (Unexploded Ordnance
Unit),

Prior to finalisation of subdivision approvals, and prior to any ground-disturbing activity,
the subdivider shall prepare and implement a remediation plan to address the findings of
the investigation required by condition 10-2, to the requirements of the West Australian
Police Service (Unexploded Ordnance Unit), the Department of Environmental
Protection, the Department of Minerals and Energy and the Shire of Serpentine-
Jarrahdale.

32



metres

200

SCALE 1:8,000

I o ooy Oaduddwd‘

e

Sl g o~

w

-

R (Y}
R3]

L

N

0d g

e

it

;A

!

Aé'
¥

o

-

g
a

O;
e~
cd

it
fi

(
1

Dl

1

o

Scheme Provisions Figure 1 - Conceptual subdivision design

& ASSOCIATES, 1897

SCURCE: MITCHELL GOF

Scheme Provision Figure 1. Conceptual subdivision design.



- \{
e
Gl :
£ %B”f 15 Lt
i : : 25
% pe i
r Sl
s
e
i
B R D T
e S s
Mtiecdsl Coedatie
A o
fithasan i hiEn
iy R
o e 2
Bl Bl e n e e
gt e i e e s i b T —— et
s R T e et Bl nEE e
i T et eanm e S
Hese i 2 T nneni it e e i e s e
Sy T momoan el e
Bk S e Lo e ey
R St Coldieene e e e e e
Rt el Yoy . Sual 'x::x:u:sﬁtgéﬂxﬁzge s R e ,;’3’?3%::;%
R R S e e
Sdi e R S e L s s s
P s e e
S e e
: Lot S ot e e R S
(At iy St g e L
. e e
S e ahe e
: ot Hi S
: GEineceinay o Tt e B e
B S Sl S e
Balasies et S hitetay sprsnti R RRR R
i Sy R e b hatiel R ) 3,«,.:?4,,,.,1
Hb s CIRESsn R R et G gl mw,ﬁm; Ereaetahd
atend SR G e e e Rl
i Santieilan e S i
G el s e '%fﬁggé,;i‘}
pasanan T e S
gl Rl o Eoraatine
Etstiailn i L::::{g:ﬁ‘;ﬁ»;;:z:mﬂ,gﬁg{?‘j%gi 553 Cane e
it di ST et S e e S Lt = e
Bt e R e b a2t o e e
[t bt s s e R e e e I R
- = =
S ;wm,:kﬁméﬁ»hwiﬁﬁw“%?fwnﬁuwi:""’w”’-"«“f,f‘:ﬁ’“m;" L
s DR 55 EShieaa e e e
CERE R e s Lt ettt e ettty
G el e R g s e e -;?‘»: tihicatity
WaE L e e e
e i e Lo e
i S B i
Wl = e
\ S sy
Lt BRI
2 T ol
= «5:1’) o .z a?z;;; keted e
ek ST =
prizEa Sty
o e :
i B gt St i
I R el e e
i EmELC
St Henminn
m:,:‘;:i;’ Sn g el
RHBes St i = i
s e i cn s
o Femhann feal e
e it s it
e i
L - - S
":%L";;:mx;,ﬂM»:;;;mwé“-%w
e Dl St T
s L L EEER I e s
- . ,Hkm:i{; “,i,%%}yitr"
TN
2
N1 A
-
)\‘
0 100 200 300 400 Meters
\7 po— [ 7 Cadasiral Boundaries
Cardup bronk biffer.shp

M1ojeclion: Ausiralian May Girid

This map has heen produced using
various data from olher agencies,
No responsibility is accepled for

ANy SrrOr of omission.

m Cardup Brock Buffer Arca
Bylordamd.shp
- Commereial
[ Public Open Space
Public Purposes
m Residential

Drportausl of Fultonuaal
EvozeNinn, Wetcits Alictedin

Scheme Provision
requirement.

Figure 2. Cardup Brook (wetland and vegetation) buffer

34




3|
o

i

Bl

h

e

o S
aanee s i
St

i

i

e

it

Sbe e
miahiie

Yt

i

s
&
3

3

3

e
G

AL
S

Stiennt i
e
St
TingElnlin R
- SRR
- -5:55:‘:33‘;;?;"’%3322ﬁigﬁ}i}iﬁg;g{
oy S o s
SHli =
Eamaa e e SN
uf‘me, il i éﬁix?ﬁ%jégﬁ:::;;‘
= i = Tk el
sé: SRy L sonan z‘:;? t{ii};‘gs‘%_gﬁ&‘ R
e SRR g e
2 i ig,,.g G e ﬂﬁuﬁg’fg@% =
SHiHE Tonnis . e
SRR i Eedea e
e =
co e .
o SR R
P s R B
ot e ,‘;‘M’&%ﬁr:%??%
oo e e o
e o s B e
2 - Sl e -«;;w%_fmémw?gtw:mwmw&
it e e shinnEdaniee S ol o B
S e e et e ;j»‘?.%m%i:m
T T T el tr e - -
i hontan st i - -
S SeiannimE L -
i S ey S
g e e SR S = ! e
e e b e - e .
e e e S e
= el SR e R e HEE G RO
s = e e
L ;3%55’:’%;‘“3‘%‘5?”'" vvt?’“:%‘:%%izﬁy;&égg’;ﬁ:X:afﬂir;ﬁ;:ymi‘;ﬁﬁﬁﬁgggg &3755;3»5?‘72 ﬁm:ﬁ%@"{fg;{“.gmtéyﬁ
. .
S e Rl b Se qv“‘:“—’“{"i?@a;ﬁ;{ -
e P e e e
e :“‘”’f‘*ﬂﬁ’m%"ﬁ;«&igé:ﬁ&'w;;
e e e s
e e e e
ﬁ}?gﬁ?.ﬁ.ﬂ"’fﬁgf"z%?ti“e’%‘:-&}:%mk’;g& e s s
T e s e e e %‘,mgg;:;:;%.; -
oo e e "?’%"“*”’?ﬂ‘”"é“ﬁﬁavxﬁm»
SEaibein ey e =
S e ;%}W%z
o i .
Sini e .
TR i *:&“J:ﬁgjﬁ_mf% &&%‘g’w{&?
L R A R e I T e
Saman i e TR
By e
Bin it S D s s e e
SRl S L
= Shoann e e
s & el e e e
= S e e
=
ot S o . -
B s 7
';é::g 0.‘{»’:," »%?E:
, = e

R
e
S

sErE R
e

S
opdnas

M

o
i

1

i
~§Z
G
-

:
b

1
et
-

e
i
-

i

faie
G

N

%
D 100 200 300 400 Meiers
; .
[ — I - — ‘ Gascous Fmissiong Buffer Arez
Gaseois emissions buffer
Nljar!aslml Beundaries

Projection: Ausiralian Map Grid

This map has been produced using
various data from other agencies.
No respongibility is accepted for

any efror or omission.

N Comercial

T Public Open Space
[+, ] Public Purpases

Residential

Ergantient of s somraled
Fralertion, Wedlon Aulralls

Scheme Provision

Figure 3. Gaseous Emissions

35

buffer requirement.



e

S

i
-
ik
o
i

Sy

5
A
%:gg'ia
ik
5

2’&“"
z:%i?‘im
‘é—:z%:‘k& I

Ea e SR
25 ErE I i e S R
S e

Hateh
e
T Homna
o] e
S : ;}”g S o e
Hedoeali il e tut it e e
e e e
graadie i Dt s
Eas e i ar sl e
?323%33;{:4%5:iaﬁ“'ﬁﬁ'g&;‘;m:‘s'ggg i e hen
Baae bt e ﬁrc"mﬂ»"
B s I S T e T e ok T A
N S e (e hi’% s
S e e AR e A i
R g 4 A ien
Phi e S e R R e e St £ AT
niinnan i R e e b sEne HoE ey eV Ea
e — e e e
i il S haa s Ui e fe g et e
= i i = e e
L Limmeemeitsnan i G g e s Ve S e e DR e
i e s s A s et
- e i e e
Ea Gt e prod 3;&2 SEg s b
e pannnaa i T e e
b en T el St e e e i
L e s e ’:3*?%’5%@} :
= o i e
ko St B e e
o e e
e s e
Bl e e O S
i el e T R R e i
;z,:z}:,%. e e e S oy :";23‘5’ iy .>.%,§.:“ ZEL
AEgshlanE DL R s e e DR A s patinm e i AR i v
B el s e e e peatane L i
B ale aa e A S %wi o
P m s s D Do e e
P 2 iy 15 e Qe R
Pnn i e i) = Hit el e
HaE Ea e e i ARl Eale
e e e SR
[incmanasii 55 i
HERE e R ey
B : TR

e i
i S e A =
ki RIEE e SRt - :
AR SR e
L T e e
n e e R R SR e B R e n
S e T R
R e R e e e
R e e
e e e R R
A 'jmﬁ“}i
2 5

i ant
BT

i o

ST

Sereha et

et

E;.;f
iRy ,’ﬁif-ﬁ?im “
# A T I e
Pehes o s

ot S
w:';:fi-quggwﬁ%:m b L:g?i':“ b
Bl e

Gt s sl

L R et i D T

a e SR O L

Qs e
S
vwiog,‘;{;gﬂ“:s. A

i
. A Crttal €

200 300 400 Melers
— N

This map has been procuced using
varions data from other agencies,
No responsibility is aceepled for

any CIror of pmission.

Projection: Anslralian Map Grid

/Ytjaﬂaslral Houndaries
orddnet.chp

] ot Ruffer Area

Byfordamd. shp
(Commezeial

| ] Public Open Space

™. Public Purposes

G Wesidential [
Froteciion, Westrn Avetelia

Scheme Provision Figure 4. Particulate and Dust buffer requirement.

36




\

2
i)

nEEEY

i

ot

ol

i

i
ey

G

1

o
Hi
-

Z
i

i

2

i

i

i
L

i
o

E

oy
e

et any e

tanty &
i :ﬁn;ﬁgg.,.,

et

Agx~"~\~;'
i

L

£

-

=

2 i. TRFEYE:

a

i

ae
et

i
S
i

m
L
Syt
:
S
e

ns
i
ey

-

3
ity

dimniniioan
i

o
ek

i
S

i
i

i

it
i
£

-
:
=

i

i

gﬁl‘i
S

.
zx 1
TS
.
i
-
i

E
3%
i

3
Lo

=
5

e
i

.
3
gy

2
e
S

i
Ea

i

B
5
1

i

SEE
FEfepibess
s

anl
i
e

2
feies
i
£33

:

R
i
T
gt
Hns
i
§§ii§:§
i
i
s
i
o

3
3

5 f

i ok :zi
5

o
i
i
i
foa
i
i
%
et

5
it

5t

B
+
i

g

;

S

x%%
o
i
Bl

G

i
L
3

pe
3
i
i
ﬁgét
S

i

R

e

T

i
i
0
3

e
i
ok
Fiese:
£3k2

-
"“i’
T

£

st
s
i

LS
i

T s
e ey et St
A SR

£

-

s
FE-EIETIE
-
i
Lk
ik
W—ﬁiiifﬁg

.
;"E 43
i
i
i

it
e

=

=

&
;i
5

3
i

nle

it

reha

i
:
TR
iR

S
jite
i
e

2

e
et

*i;ii

i

AL

ot
EhEs

i
i
-
zm'm‘ﬁ

T

east
L
L
1o

s
i

o
s

z"'
e

o
e

=

i
ik
EEs

Byieit
-

S

e
ik
ek

s
il

23
£
g

sEaiaee
it

=
S
S
e
3
Shbicany
Lty
Lesetetsbat

crtint e

et

e

I
gasreiciet

i
3t
%

i

fnhy
B
o

e
b
i

S
e
Loossann

SN
Ll
SE o
it
ne

o
e

e

o

i

st
1y
jnt
i

s
i
i

3

£
i

1

i
sl
S
'ﬂ:‘ém
4
et
Eh
i

dnn

et
SRl

K\

;}z’ BT

Ty

t,‘f,
Got
S

BE e

e

.
£

on iﬁi i
M

G

e

L
§x

i

3

ot
=

i

St e T
L e

200 300 400 Meters
}77 | | WCMaﬂlral Bomdatics

yfardnoire shp

‘Noire Buffer Area

Prajeclion: Australian Map Grid

This map has baen produced vsing
various data from other apencies.
No responsibility is accepted for

any error or omission,

Byfordamd shp

- Commercial
L.

Public Open Space
5.7 Public Purporer
2 Reridentisl

Drpatairnt o Ziit iesecnled
Protection Wedion Autslie

Scheme Provision Figure 5. Noise buffer requirement.

37




Appendix 4

Summary of Relevant Factors
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