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Disclaimer: 
 
This report has been exclusively drafted.  No express or implied warranties are made by Dykstra 
Planning regarding the research findings and data contained in this report.  All of the information 
details included in this report are based upon the existent land area conditions, research provided and 
obtained at the time, Dykstra Planning conducted its analysis.  Dykstra Planning will not be responsible 
for the application of its recommended strategies by the Client. 
 
Please note that these strategies devised in this report may not be directly applicable towards another 
Client.  We would also warn against adapting this report's strategies/contents to another land area 
which has not been researched and analysed by Dykstra Planning.  Otherwise, Dykstra Planning 
accepts no liability whatsoever for a third party's use of, or reliance upon, this specific report. 
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1.1 Purpose of this document 

This report and accompanying plans has been prepared on behalf of the owners of 

Lots 30, 32, 33, 34 and 35 Catalina Road, Lange for submission to the City of 

Albany, in support of a request to approve an Outline Development Plan (ODP) over 

Lots 30 – 35 Catalina Road and Lot 1000 Lockheed Road, Lange.  The ODP 

represents a framework for the future development of this land, and provides a 

context for subdivision and development applications by establishing urban design 

principles, land uses, key road systems, open space and infrastructure.  This ODP 

includes an area of approximately 46.5 ha of land that has been rezoned from 

“Rural” to “Residential Development”, under Amendment No. 280 to Town Planning 

Scheme No. 3.  This Scheme Amendment was given final approval by the Hon. 

Minister for Planning in November 2009, subject to minor modifications. Lot 1000 

Catalina Road is also included within the ODP, although this lot is still within the 

Rural zone.  

 

A multi-disciplinary consultant team addressed the planning, environmental and 

engineering requirements for the site as a basis for future development.  The 

consultant team includes:- 

 Dykstra Planning – town planning and design; 

 Opus Consulting (Albany) – environmental, engineering and traffic consultants. 

 

1.2 Background 

The land, subject of this ODP lies immediately north of the existing residential 

development front at Hudson Road.  This area has for many years been earmarked 

for urban development, and has been confirmed for residential expansion in the 

current Albany Local Planning Strategy. 
 

The subject land is part of a broader precinct that has been addressed by the 

Yakamia Structure Plan, which is an initiative of the local authority that has been 

subject to extensive investigation, planning and consultation.  Although the Yakamia 

Structure Plan is a comprehensive study and plan that has been completed, its 

adoption has been delayed indefinitely due to a number of environmental constraints 

that occur over other parts of the structure plan area, but that do not affect the land 

subject of this ODP.  Accordingly, although the Yakamia District Structure Plan has 

yet to be finally adopted, the preferred structure for this precinct has been well 

studied under the Structure Plan.  At its meeting of December 2007, the local authority 
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resolved to support the rezoning of Lots 30 – 35 Catalina Road from “Rural” to 

“Residential Development” zone.  Subsequently, at its meeting of May 2008, the 

local authority further considered and supported the request for the “Additional Use” 

site for a Lifestyle Village over Lots 31, 32 and 33 Catalina Road.  The “Residential 

Development” rezoning of the subject land, and the “Additional Use - Lifestyle 

Village” proposal over portion of the land, has been progressed under Amendment 

280 to Town Planning Scheme No.3.   

 

This ODP and supporting documents have been prepared in order to facilitate the 

subdivision and development of a high quality and sustainable residential precinct.  

The primary intent of this ODP is to create a precinct that supports the principles of 

environmental, social and economic sustainability, whilst respecting the desire for 

each landowner to develop with a degree of market variety and a degree of 

independence. 

 

1.3 Key ODP objectives 

This report includes the proposed ODP design, and addresses the urban design, 

planning, environmental, servicing and urban water management issues that are 

relevant to the site.  The primary aim of this ODP is to provide a guide for the 

cohesive and orderly development of the land, however, a number of key principles 

and objectives have also guided the ODP preparation, namely:- 

 To provide a framework for the progressive subdivision and development of the 

area by identifying areas for POS, drainage, major road routes, minor roads and 

residential uses and densities; 

 To provide walkable, interconnected and efficient residential areas; 

 To provide a variety of housing choice; 

 To provide a road network with strong connections and direct access to POS; 

 To incorporate best urban water management practices;  

 To achieve a robust design that responds to the desire for landowner 

independence and housing variety; and 

 To have regard for the planning context, both in terms of existing development 

and the broader strategic planning of the surrounding area. 
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2.1 Location 

Lots 30 – 35 Catalina Road and Lot 1000 Lockheed Road are located in the Albany 

suburb of Lange, which is immediately north of Yakamia and on the eastern side of 

Chester Pass Road.  The subject land lies between Catalina Road to the north and 

Hudson Road to the south, with Lockheed Road forming the eastern boundary of the 

ODP area.  The subject land is located approximately 3.5 kms north of the Albany 

Town Centre, and is currently accessible from Chester Pass Road as the major 

regional road to the west.  (Refer to Location Plan at Figure 1). 

 

2.2 Description of Land 

 This proposal relates to Lots 30 – 35 Catalina Road and Lot 1000 Lockheed Road, 

Lange.  The land is legally described as follows:- 

Lot No Plan No Volume/Folio Land Area 

30 15774 1763/367 7.5071 ha 

31 15774 1765/830 8.1958 ha 

32 15774 1765/831 8.3440 ha 

33 15774 1765/832 8.1630 ha 

34 15774 1765/833 8.0851 ha 

35 15774 1765/834 6.1890 ha 

1000 230628 1731/269 6.8568 ha 

 

The Cadastral Plans for the subject land are illustrated at Figure 2 

 

2.3 Physical and Environmental Attributes 

The subject site comprises just over 53 ha in area, and represents a relatively high 

but sloping ridgeline that is more elevated towards the Catalina Road frontage of the 

land, and in particular in the north-western corner where an elevation of 

approximately 55 m is reached.  The southernmost portions of Lot 32, 33 and 34, 

slope down in a southerly direction to an elevation of approximately 30 m, which is 

still relatively high in contrast to the other surrounding land to the south. 

 
The soil type is generally uniform across the site, comprising sandy gravel over silty 

clay.  Based upon a series of test pits across the entire site, no cap rock or water 

tables were encountered to a depth of 2.0 m below ground level.  The site does not 

contain any listed wetlands or permanent waterways. 
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From aerial photography and site survey it can be established that the majority of the 

subject land has been cleared for pastoral grazing, with the exception of a number of 

isolated native trees and other introduced eucalypts scattered through some of the 

cleared areas, and the small plantation area in the south west corner of Lot 35. 

 

For a comprehensive assessment of all the environmental attributes relating to Lots 

30, 31 and 35 Catalina Road, refer to the Environmental Report prepared by Opus 

International Consultants as included at Appendix A.  A separate environmental 

assessment was carried out in relation to Lots 32 – 34 Catalina Road, and this is 

included in the Local Water Management Strategy Report by Opus International 

Consultants included at Appendix C. 

 

2.4 Zoning and Land Use 

The subject land is zoned “Residential Development” under the City of Albany Town 

Planning Scheme No.3, with a “Rural” zoning applying to the land immediately to the 

north and to the east.  Via Scheme Amendment No. 280, lots 30 – 35 were rezoned  

to “Residential Development” zone, with “Additional Use – Lifestyle Village” over Lots 

32 – 34.  The land on the southern side of Hudson Road is zoned and developed for 

residential purposes.  The land immediately to the west of Lot 30, fronting Chester 

Pass Road, is zoned for Light Industrial purposes, whereas the land to the north of 

Lot 30 on the opposite side of Catalina Road is zoned and developed as a Local 

Shopping Centre. 

 

Each of the lots that comprise the subject area accommodates a single dwelling and 

associated outbuildings.  Each of the lots is used for Rural Living and grazing 

purposes. 

 

2.5 Servicing 

The subject land is surrounded by utilities that are already in existence.  Opus 

International Consulting has conducted an investigation of the various utilities in the 

area, and a more comprehensive servicing assessment is included in their report at 

Appendix A.  The proposed ODP area can easily gain access to the main sewerage 

system, water mains, telecommunication cables and the power grid. 
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3.1 Albany Local Planning Strategy 

The Albany Local Planning Strategy (ALPS) has designated the subject land as a 

future urban area for development within the short term.  ALPS requires planning and 

development of such areas in an efficient and coordinated manner as logical 

extensions of existing settlements, that have retail, service and community 

infrastructure. 

 

3.2 City of Albany Town Planning Scheme 

 Lots 30 – 35 Catalina Road, Lange have been rezoned from Rural to Residential 

Development under the City of Albany Town Planning Scheme No.3.  This rezoning 

was progressed via Scheme Amendment No. 280 to the City of Albany Town 

Planning Scheme No.3.  Succinctly, this rezoning was supported on the basis of the 

following key rationale:- 

a) The rezoning represents a logical frontal expansion of residential development, 

that builds upon existing urban infrastructure and services adjacent to the 

subject land; 

b) The Albany Local Planning Strategy (ALPS) and the Yakamia Structure Plan 

have planned for residential expansion in this locality, and identify the subject 

land as comprising the initial stages of such expansion; 

c) The land is unconstrained in terms of the physical and environmental attributes 

of the subject land, and is therefore capable of development; 

d) All the required urban services and infrastructure are available to the subject land; 

e) The Residential Development zoning provides a framework for the timely 

preparation of an Outline Development Plan (ODP), providing a design 

framework to integrate the existing development areas with the proposals under 

the Yakamia Structure Plan and the Lifestyle Village Concept; 

f) The Additional Use – Lifestyle Village proposal recognises that a Park Home 

park can be permitted under the current Rural zoning of the land; 

g) The proposed Lifestyle Village is compatible with the existing and proposed 

Residential Development, and the design of the village ensures a layout that 

ties in with the most recent Structure Plan without unduly prejudicing the 

development opportunities of adjoining lots; 
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h) The Lifestyle Village will provide an alternative type and lower cost of housing 

available for Albany residents; 

i) The National Lifestyle Village model is consistent with the State Government’s 

Liveable Neighbourhood’s approach to the development of sustainable 

communities; and 

j) The proposal would take advantage of, and consolidate, existing services, road 

network and infrastructure within the locality, and is strategically placed in 

reasonable proximity to services and facilities within the City of Albany. 

 
 The “Residential Development” zone contains provisions requiring the preparation of 

an ODP to establish the pattern of development and land use.  Clause 5.5.3 of the 

Town Planning Scheme sets out the minimum principles that need to be shown within 

an ODP, namely:- 

a) the location and width of the distributor road system proposed; 

b) the approximate location and quantity of shopping, civil and public facilities 

proposed together with an analysis of the factors used in determination of such 

facilities; 

c) the distribution of the recreation and open space areas proposed; 

d) the population and residential densities proposed; and 

e) the physical condition of the land having regard to the need for deep sewerage 

and/or main drainage. 

 
 As part of Scheme Amendment No. 280, Lots 32 – 34 are to be included within the 

“Additional Use” schedule of the Scheme, as a Lifestyle village.  The provisions 

relating to this “Additional Use” site require that all subdivision and development are 

to comply with an approved Development Plan.  For the purpose of this particular 

Outline Development Plan (ODP) it is worth noting that National Lifestyle Village 

(NLV) has now withdrawn from their proposal to develop a lifestyle village within this 

particular area and accordingly a lifestyle village no longer forms part of the ODP 

design.  This also means that the special requirements under the Scheme relating to 

the Additional Use that affects Lots 32 – 34 will no longer be applicable. 
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3.3 Yakamia District Structure Plan 

The subject land is part of the broader area that has been addressed by the Yakamia 

District Structure Plan, an initiative of the local authority that has been subject of 

extensive investigation, planning and consultation.  The Yakamia District Structure 

Plan, whilst not finally adopted, is effectively used by government planning agencies 

as a basis for considering planning proposals at a more detailed level.  The Yakamia 

District Structure Plan is widely considered to be the most current and relevant 

planning instrument to guide ongoing development in this locality.   

 

A copy of the Yakamia District Structure Plan is included at Appendix B and shows 

the extent and key features of the plan.  It should be noted that although the key 

roads and open space areas have been reflected in the ODP for the subject land, a 

number of other elements have been superseded by the further detailed planning 

associated with preparation of this ODP.  More particularly, the recently drafted 

Transport Network Plan, compiled as an initiative between the City of Albany, Main 

Roads and WAPC, has illustrated new alignments for Catalina and Range Roads, 

and has positioned the primary school beyond this ODP area further to the east 

along Catalina Road.  A draft of the Transport Network Plan is also included at 

Appendix B. 

 

3.4 Site Context 

3.4.1 District and Neighbourhood Catchments 

The “Farm Fresh” shopping centre at the corner of Catalina Road and Chester Pass 

Road is the major neighbourhood centre that serves this ODP area.  Approximately 

50% of the ODP area lies within a 500 m radius from this existing centre, and almost 

the entire ODP area is within 1.0 km of the centre.  Via the future Range Road link 

into North Road and Lockyer Avenue, the ODP area will have access to the Lockyer 

Avenue Mixed Business Precinct, some 2.5 kms away. 

 

3.4.2 Transport Network 

The transport assessment prepared a part of the Yakamia District Structure Plan 

identifies a range of transport related issues and opportunities relevant to the site, 

including the analysis of the existing transport conditions and public transport. 

 



 

Dykstra Planning 01/136100728R Page 8 

 

3.0 

 

Planning Context (cont'd) 
 Outline Development Plan 

Lots 30 – 35 Catalina Rd and Lot 1000 Lockheed Rd Lange 
 

 
As the area is currently predominantly “Rural”, there are no nearby public transport 

services, however, as the ODP area is developed over time new bus routes will be 

introduced to service the site.  Most significantly, the Range Road and Catalina Road 

connections will provide a strategic link between Chester Pass Road and Lockyer 

Avenue.  This will represent an important link for both vehicles and buses. 

 

3.4.3 Open Space 

District playing fields are located along North Road, near the intersection of the future 

Range Road connection, less than 2.0 kms from the ODP area.  In addition, there 

are significant areas of nearby proposed open space associated within the vegetated 

valley system identified under the Yakamia District Structure Plan.  An extension of 

this valley open space system already exists within the recently developed residential 

subdivision immediately south of Hudson Road. 

 

3.4.4 Design Interface 

The southern edge of the ODP interfaces with existing residential subdivision that 

addresses Hudson Road.  The western edge of the ODP interfaces with the side and 

rear boundaries of existing light industrial lots.  Both of these already developed 

interfaces will need to be respected and reflected in the ODP layout.   

 

The northern and eastern parts of the ODP are dominated by the major roads, 

Catalina Road and Range Road.  Both of these roads were originally shown as 

realigned on the Yakamia District Structure Plan, but have subsequently been 

realigned again within the Transport Network Plan.  As a consequence, these two 

major roads have a high function as district distributor roads, and therefore special 

road widths and interfacing treatments will be necessary. 
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As part of the rezoning of the subject land under Town Planning Scheme 

Amendment No. 280, Opus International Consultants, undertook a comprehensive 

environmental assessment dealing with key issues including:- 

 Acid sulphate soils; 

 Contaminated sites; 

 Geotechnical assessment; 

 Heritage; 

 Soils; 

 Vegetation; and 

 Wetlands and waterways. 

 

This environmental assessment concluded that the land subject of this ODP does not 

contain physical or environmental attributes that would constrain it from future 

residential development.  Full details of the Environmental Assessment relating to 

Lots 30, 31 and 35 are included in the Environmental Assessment by Opus 

International Consulting at Appendix A, whereas the Environmental Assessment 

relating to Lots 32 – 34 are included as part of the Local Water Management 

Strategy at Appendix C. 

 

Scheme Amendment No. 280, along with the environmental assessment as reported 

by Opus International Consultants, was referred to the Environmental Protection 

Authority (EPA).  Under Section 48A of the Environmental Protection Act 1986, the 

EPA set the level of assessment at “Scheme not assessed – advice given”, as the 

overall environmental impact of the Scheme Amendment’s implication would not be 

significant to warrant formal assessment under the Environmental Protection Act. 
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Opus International Consulting conducted an investigation into the service utilities 

within the ODP area, and concluded that the land subject of this ODP can easily gain 

access to the main sewerage system, water mains, telecommunication cables and 

power grid.  In addition to the obvious availability of local constructed roads to the 

subject land, Opus International Consulting also identified the principles for 

stormwater drainage of the subject land.  The Servicing Investigation Report by Opus 

International Consulting formed part of the documentation for Scheme Amendment 

No. 280 and is included at Appendix A. 

 

The drainage capabilities of the subject land, and the possibilities for designing an 

adequate stormwater drainage system for this ODP area, have been further detailed 

within a Local Water Management Strategy that is described in Section 6.5 of this 

ODP report.  A detailed Local Water Management Strategy is also included and 

attached at Appendix C of this ODP report. 
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6.1 Overview 

The proposed ODP included at Figure 3, is considered to be consistent with the 

principles of Liveable Neighbourhoods whilst also responding to the various 

opportunities and constraints that face the subject land and surrounding area.  The 

ODP has been prepared through a collaborative design approach, in consultation 

with relevant stakeholders.  Design consultation included referral of a preliminary 

design to the City of Albany Technical Officers, and obtaining a series of design 

recommendations from City Staff and incorporating these into the final plan.  All of 

the Technical Officers design recommendations have been incorporated, and the 

updated design was then tested by the environmental and engineering consultants 

preparing the Local Water Management Strategy to ensure that the design was 

compatible with this strategy.  The design was also tested by a Traffic Engineer from 

Opus International Consulting and minor changes were made to the road layout and 

intersections in response to this Traffic Assessment. 

Following the endorsement by the various approving authorities, this ODP will provide 

a framework to guide future subdivision and development of the subject land, 

consistent with the “Residential Development” zoning of the land. 

Lot 1000 Catalina Road, whilst still zoned as Rural was included as part of the ODP 

in order to provide a good location and context for the potential School Site. This lot 

is to be rezoned as “Future Urban” by the city as part of the review of its draft Local 

Planning Scheme No.1.  
 

6.2 Community Design Principles 

The urban design principles applied to the site have been formulated with regard to 

the site and its relationship to its immediate surrounds and location.  These design 

principles include:- 

 Providing walkable interconnected and efficient residential areas; 

 Providing a variety of housing types to cater for varying lifestyle choices and 

budgets; 

 Provide a road network with strong connections and direct access to public open 

space and external major roads; 

 Achieve a robust design that is responsive to the desire for landowner 

independence and housing variety; 
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PUBLIC OPEN SPACE SCHEDULE
Lot No Lot Area POS/Drainage POS Less than 50%

Drainage
Variation POS

30 7.51 Ha 5420m²
31 8.19 Ha 11268m²
32 8.34 Ha 11024m²
33 8.15 Ha 6362m²
34 8.03 Ha 4248m²
35 6.22 Ha
Sub Totals 46.44 Ha 45273m²

6950m²

Drainage

2500m²
1600m²
Nill
1100m²
2250m²

8850m²
1400m²

4170m²
10468m²
11024m²
5812m²
3123m²

40848m²
6250m²

-3340m²
+2278m²
+2684m²
-2338m²
-4907m²

-5592m²
+30m²

(8.8%) (1.2%)

The Western Australian Planning Commission resolved on 28 February 2012 to endorse the
Outline Development Plan for Lots 30-35 Catalina Road & Lot 1000 Lockheed Road, Lange
dated 7 February 2012 as a guide for subdivision within the locality.

Signed for and on behalf of the Western Australian Planning Commission

an officer of the Commission duly authorised by the Commission pursuant to section 24 of the
Planning and Development Act 2005  for that purpose in the presence of

Witness
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agreement of the landowner)
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5301m²
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POS/Drainage

POS/Drainage
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DEVELOPMENT REQUIREMENTS

1. Catalina Road and Hudson Road will need to be constructed to an urban standard at the time of subdivision, including drainage
to be piped, road to be kerbed, road surface to be upgraded and traffic calming devices (Hudson Road) to be installed.
Treatment of the Hudson Road and Chester Pass Road intersection is to be to the satisfaction of the City of Albany and Main
Roads WA.

2. Pathways within the ODP area shall be required as follows:-

 A 2.5 m shared path along Hudson Road and Catalina Road;

 A 2.5 m shared path along each of the connector roads between Hudson Road and Catalina Road;

 3.0 m pathways on either side of Range Road;

 1.5 m pathways where grouped housing lots are situated to connect to the shared paths; and

 1.5 m pathways along all other roads.

3. Parallel car parking bays are to be provided on the edge of the larger public open space areas, generally as depicted on the
Plan.

4. Range Road will need to be developed as a two lane sealed road between Hudson Road and Catalina Road, as part of the
subdivision under this ODP.  Contributions to upgrade Range Road from Target Road to Catalina Road to a higher standard in
future (ie. 4 lanes) will be required from each subdivider within the ODP area in accordance with an agreed contribution
schedule.

5. The 25m width road reserve connecting Catalina to Hudson Roads will need to be designed in a manner that ensures retention
of the mature trees along the eastern side

6. All lots interfacing with industrial land to the west will be subject to a detailed area plan requirement, which shall stipulate as a
minimum: a 2.0m high masonry wall to the rear boundary; a 15m rear setback requirement for all dwellings; and notifications on
titles advising of the adjoining land use.  All such measures are to be certified by an acoustic engineer to satisfactorily protect the
amenity of future residents.

7. All R30 and R40 areas shall be subject to a Detailed Area Plan requirement, particularly to ensure appropriate interface with
road reserves, public open space and pedestrian networks

8. Other than for a 'homestead lot' subdivision in accordance with Appendix E, Public Open Space areas shall be given up as part
of the initial stage of subdivision on each lot. Cash-in-lieu shall be paid for any shortfall in Public Open Space, whereas Public
Open Space that exceeds the 10% requirement shall be set aside as a separate Public Open Space lot for acquisition. In areas
identified as Public Open Space on the ODP, existing mature jarrah and marri trees are to be retained.

9. At the time of subdivision, an Urban Water Management Plan is to be submitted addressing the following requirements:
i. late winter groundwater testing;
ii. the use of groundwater and/or stormwater (not scheme water) to irrigate areas of Public Open Space; and
iii. infiltration at site rather than the standard pipe to detention basin.

10. At the time of subdivision, a dust management plan is to be prepared and implemented to the satisfaction of the City of Albany.

11. Lot 1000 is currently zoned 'Rural' and is to be rezoned in its entirety to Future Urban by the City as part of the review of its Draft
Local Planning Scheme No. 1.

12. Interim subdivision to separate the school site from the parent lot in accordance with the ODP being permitted.

4m Median 7m Dual
Carraigeway

7m Dual
Carraigeway

3m Path5m Slip Road 3m Path

Bo
un

da
ry

Bo
un

da
ry

RANGE ROAD CROSS SECTION
(including service road)

35.0
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 Provide for Best Urban Water Management Practice, in accordance with the 

Local Water Management Strategy that underpins the ODP; and 

 Respect the planning context in terms of existing development and the broader 

strategic planning of the surrounding area. 

 

6.3 Design Elements 

 
6.3.1 Residential 
 

The proposed base density will be Residential R 20, providing for a range of lot sizes 

from 440 m
2
 through to 700 m

2
 and larger.  The design also envisages a range of 

medium density housing options, ranging from a number of single residential housing 

cottage lots at R30 through to a number of strategically placed R30 and R40 grouped 

housing sites.  These medium density areas have been located in accordance with 

the criteria of liveable neighbourhoods and in this instance predominantly adjoin and 

overlook the public open space systems within the ODP area. 

 

The street pattern for the residential development areas is based upon the existing 

road framework of the area, and also links with the proposed realignment of Catalina 

Road and extension of Range Road.  The predominant road pattern allows for a grid 

pattern of roads and hence also allows for regular shaped housing lots throughout 

the ODP area.  The exception to this is where a proposed public open space and 

drainage system diagonally traverses the central area of the ODP, and in this 

instance a number of irregular shaped grouped housing sites and cottage lots have 

been designed, which then enables the majority of the single residential lots to retain 

a regular shape. 

 



 

Dykstra Planning 01/136100728R Page 13 

 

6.0 

 

The Outline Development Plan (cont'd) 
 Outline Development Plan 

Lots 30 – 35 Catalina Rd and Lot 1000 Lockheed Rd Lange 
 
6.3.2 Lifestyle Village 
 

Whilst Lots 32 – 34 are the subject of an Additional Use zoning under the Town 

Planning Scheme, providing for a lifestyle village development, it must be noted that 

the original proponents of this lifestyle village, NLV, are no longer involved in the 

land.  Accordingly this ODP has been prepared on the basis of the Residential 

Development zoning only.  Given that this ODP does not propose a lifestyle village, 

the special scheme requirements under the Additional use will not be applicable to 

this ODP. 

 
6.3.3 Public Open Space Requirement 
 

The design and distribution of public open space and drainage areas across the ODP 

has been carefully laid out and considered with regard to the following key 

principles:- 

 Provision of extensive POS areas along Hudson Road to provide for an attractive 

interface between the old and new residential areas, whilst also recognising that 

this is the lower part of the development where drainage management will be 

required; 

 Provision of two (2) appropriately sized open space areas adjacent to Catalina 

Road, recognising the need for public open space in the northern part of the ODP 

area; and 

 A central linear diagonal open space swale linking the southern open space 

system to one of the Catalina Road POS areas, generally following a natural 

swale in the landform. 

 

The following table provides a breakdown of the provision of public open space within 

the ODP area.  In the absence of any formal City of Albany guiding policy on public 

open space, the criteria and calculations are based upon the WAPC’s adopted 

Liveable Neighbourhood Edition 4.  The criteria for public open space calculations, 

utilising the Liveable Neighbourhood Edition 4, allows for 100% credit for P.O.S. 

Areas accommodating above the 1:5 year stormwater event as active open space.  It 

also allows for 2% of the required 10% to be restricted open space, incorporating 

P.O.S. areas that accommodate stormwater events from the 1:1 year to the 1:5 year 

event. 
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Areas of the ODP that will be subject to residential subdivision applications will 

provide public open space areas generally in accordance with the areas illustrated on 

the ODP at Figure 3, and any shortfall in the 10% public open space requirements 

will be supplemented by a cash-in-lieu condition as part of the relevant subdivision 

approval.  

 

Lot No. Lot Area POS/Drainage Drainage POS – (Less 

50% Drainage) 

Variation 

POS 

30   7.51 Ha     5420m
 

2500m
2 

  4170m
2 

-3340m
2 

31   8.19 Ha   11268m
2 

1600m
2 

10468m
2 

+2278m
2 

32   8.34 Ha   11024m
2 

Nil 11024m
2 

+2684m
2 

33   8.15 Ha   6362m
2 

1100m
2 

  5812m
2 

-2338m
2 

34   8.03 Ha   4248m
2 

2250m
2 

  3123m
2 

-4907m
2 

35   6.22 Ha   6950m
2 

1400m
2 

  6250m
2 

+30m
2 

Sub Totals 46.44 Ha 45273m
2 

8850m
2 

40848m
2 

(8.8%) 

-5592m
2
 

(1.2%) 

    

There will be no need for a cost contribution schedule or scheme in relation to public 

open space and drainage areas.  Other than for “super lot” subdivision, public open 

space areas will be given up as part of the initial stage of subdivision on each lot.  

Cash-in-lieu will be paid for any shortfall in public open space, whereas public open 

space that exceeds the 10% requirement for any lot will be set aside by the 

subdivider as a separate POS lot for future acquisition. 

 

6.3.4 School Site 

 

A location for a future primary school site has been negotiated between the 

landowner of Lot 1000 and the Department of Education and Council. Previous 

structure planning work undertaken for the Yakamia area included a school site cost 

of the future Range Road. Given the considerable traffic that is likely to use Catalina 

Road between Range Road and Chester Pass Road, there is a strong case or the 

school site to remain east of Range Road. The northern 4.0 Ha portion of Lot 1000 

has been illustrated as a potential school site in this ODP. As part of further structure 

planning to be undertaken for the wider Yakamia area in future, this school site will 

be subject to further assessment by the Department of Education. 
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6.4 Movement Network 
 

The proposed design of the road network is based upon a modified grid pattern that 

builds upon the framework of the existing grid design formed by Catalina Road, 

Hudson Road, Bond Street and Lockheed Road.  The extension of Range Road is a 

significant component of the plan, and in future will provide direct access into the city 

centre.  Range Road will have a 30 m reserve width and intersects with Catalina 

Road, with provision for a future roundabout or alternative intersection treatment at 

this location. 

Interfaces in terms of access points with both Range Road and Catalina Road are 

limited by lot orientation and the use of culs-de-sac where appropriate.  The culs-de-

sac at these interfaces have been designed to allow the road reserve to continue 

through, thereby allowing for non-vehicular movement (ie. bicycles and pedestrians) 

whilst restricting through traffic to these major roads. 

 

Overall the road pattern provides for a legible and interconnected local street system 

that enables a choice in travel direction and travel modes, and creates a permeable 

network for both vehicular and pedestrian use.  The existing roadways will remain at 

20 m wide reserves, the new Range Road will be widened to 30 m (plus a 5 m slip 

road), whereas any other new internal subdivision road will predominantly be 16 m in 

width.  All the roads will be constructed to the City’s engineering standards, and in 

particular Catalina Road and Hudson Road will need to be constructed to an urban 

standard at the time of subdivision, including drainage to be piped, road to be kerbed 

and road surface to be upgraded. 

 

Pathways within the ODP area will be provided as follows:- 

 A 2.5 m shared path along Hudson Road and Catalina Road; 

 A 2.5 shared path along each of the connector roads between Hudson Road and 

Catalina Road; 

 3.0 m pathways on either side of Range Road; 

 1.5 pathways where grouped housing lots are situated to connected to the shared 

paths; and 

 1.5 m pathways along all other roads. 

 

 



 

Dykstra Planning 01/136100728R Page 16 

 

6.0 

 

The Outline Development Plan (cont'd) 
 Outline Development Plan 
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The design has sought to maximise roads interfacing with POS areas, and has also 

indicated parallel car parking bays to be provided at the edge of the larger POS 

areas where appropriate. 

 

6.5 Local Water Management Strategy 
 

A Local Water Management Strategy has been developed by Opus International 

Consultants for the ODP area in order to present the best water management 

concepts, measures and strategies to be implemented under this development.   

The Local Water Management Strategy has been prepared in accordance with the 

requirements of the Western Australian Planning Commission and City of Albany’s 

requirements, and includes nutrient management and the application of water 

sensitive urban design principles.  (See Appendix C). 

 

At the time of subdivision, an Urban Water Management Plan is to be submitted 

addressing the following requirements: 

a) Late winter groundwater testing; 

b) The use of groundwater and/or stormwater (not scheme water) to irrigate areas 

of POS; and 

c) Infiltration at site rather than the standard pipe to detention basin. 

 

6.6 Traffic Management and Range Road Construction 
 
6.6.1 Traffic Management 
 

A Traffic Management Assessment has been undertaken by the Traffic Engineer 

from Opus International Consultants (Albany office), broadly following the WAPC 

Transport Assessment Guidelines.  The initial Traffic Management Assessment 

recommended a number of modifications to the internal road layout and intersection 

treatments, and these modifications have now been incorporated into the final 

Outline Development Plan design that is included in this report.  Development 

Contributions for the construction of the Hudson Road and Chester Pass Road 

intersection treatments are to be made at the subdivision stage.  A final version of 

the Traffic Management Statement by Opus International Consultants is included at 

Appendix D. 
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6.6.2 Range Road Construction 

The Range Road extension and link back to the Albany City Centre will perform a 

function well beyond the boundaries of this ODP.  Range Road has been planned as 

an arterial road that will take traffic pressure from Ulster Road and Chester Pass 

Road, and channel this traffic via a new central link to and from the CBD. 

 

For the purpose of this ODP, Range Road will need to be developed as a two lane 

sealed road between Hudson Road and Catalina Road, as part of the subdivision 

under this ODP.  Contributions to upgrade Range Road from Target Road to 

Catalina Road and perhaps beyond, to a higher standard in future (ie. 4 lanes) will be 

required from each subdivider within the ODP area in accordance with an agreed 

contribution schedule. 

 

Given that Council desires for this road to perform a function well beyond that 

demanded by this ODP area, it is entirely appropriate that the construction, staging, 

timing and contribution schedule for the Range Road upgrading be managed by the 

Local Authority.  Whilst adjacent residential subdividers are certainly stakeholders in 

this road infrastructure, these landowners will come and go over the many years that  

this upgrading will be planned for.  A suggested contribution schedule is outlined as 

follows:- 

1. The adjoining subdividers construct a standard two lane road to service the local 

subdivisions; 

2. The adjoining subdividers give up additional road reserve width at the time of 

subdivision, and this extra land area is credited against the overall contribution 

scheme; 

3. Council to cost the full Range Road upgrade from Mercer Road back to Target 

Road, including road construction, drainage, extra land requirements, interest, 

and costs of management; 

4. Council to determine the proportion of cost to be borne by residential subdividers, 

in the context of possible partial funding by local and/or state government.  This 

then becomes the developers contribution amount for Range Road, and will be 

subject to annual CPI increase; and 

5. The contribution amount to be calculated on a per m
2
 rate across the catchment 

south of Mercer Road, and payable by all subdividers at the time of subdivision. 
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7.1 Adoption of the Outline Development Plan 
 

The ODP would be considered by the local authority in accordance with Clause 

5.5 on the Town Planning Scheme, and would require referral to various 

government agencies and other stakeholders prior to Council adopting the 

ODP and seeking approval thereto from the Western Australian Planning 

Commission (WAPC).  

 

7.2 Subdivision 

Upon final adoption of the ODP, it will be possible for each of the individual 

landowners to seek and obtain subdivision and development approval over 

their respective land generally in accordance with the layout depicted on the 

ODP.  The current resident landowners have expressed a desire to continue 

living on the land and retaining a homestead lot whilst being able to sell off the 

larger part of their land to a professional developer.  A plan indicating a 

possible homestead lot subdivision arrangement has been included for 

information purposes at Appendix E. 

 

The creation of the homestead lots as shown on the homestead plan would 

represent Stage 1 of development, whilst “Residential” subdivision of the 

balance lot following excision of the homestead lot/s would represent Stage 2.  

To facilitate orderly future development of Stage 2, any subdivision of existing 

lots undertaken in Stage 1 to create homestead lots shall require the ceding of 

half those road reserves which straddle a common boundary with an adjoining 

lot as shown on the ODP, at the time of creation of the homestead lot.  Also to 

ensure all balance land created following excision of the homestead lot can be 

developed in accordance with the ODP, the creation of the homestead lot in 

Lot 33 shall require the ceding of the 16m wide road reservation from the 

homestead lot north to Catalina Road as shown on the ODP.  To facilitate the 

proposed movement network, any Stage 2 subdivision of existing lots requires 

the provision of road reserves of sufficient width to accommodate the 

completed roadways shown on the ODP plan. 

 

In terms of the Stage 2 “Residential” subdivision itself, each subdivider would 

be responsible for providing the essential urban services of roads and other  
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infrastructure to all lots within the subdivision, and to meet any requirements 

associated with upgrading movement network, any Stage 2 subdivision of 

existing lots requires the provision of road reserves of sufficient width to 

accommodate the completed roadways shown on the ODP plan.  Any cost 

sharing of infrastructure and drainage land would be minimal, and hence would 

be able to be resolved by agreements between landowners. 

 

7.3 Development 

The development on some of the land parcels within the ODP area will require 

preparation of further Detailed Area Plan or Development Application Plans.  

All of the lots interfacing with the industrial land to the west will be subject to a 

Detailed Area Plan requirement, which will stipulate as a minimum a 2.0 m high 

masonry wall to the rear boundary; a 15 m rear setback requirement for all 

dwellings; and notifications on titles advising of the adjoining industrial land 

uses.   

 

Further, all of the R30 and R40 areas depicted on the ODP will be subject to a 

Detailed Area Plan requirement, particularly to ensure appropriate interfacing 

with road reserves, public open space and pedestrian networks.  These various 

Detailed Area Plan requirements will be imposed as a condition on any 

Subdivision Approval. 

 

7.4 Cost Sharing for Common Infrastructure and Local Open Space 

The ODP has been designed in a manner that ensures each individual design 

parcel can provide for its own public open space and drainage land, with any 

public open space shortfall then being supplemented by the standard cash-in-

lieu contribution. 

 

Any upgrading of infrastructure within existing surrounding road reserves would 

be required as a condition of subdivision or development approval on the land 

that adjoins the particular section of road reserve, and accordingly each 

individual subdivider and developer would need to take responsibility for the 

relevant portion of road reserve fronting their own lot.  This avoids the need for 

any cost sharing associated with upgrading of existing infrastructure within 

existing road reserves. 
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In accordance with the normal WAPC and DET Policies on residential 

subdivisions, all subdividers will be required to contribute proportionately 

towards future acquisition of land for a primary school site within the locality. 

 

With respect to other servicing arrangements associated with Water 

Corporation services and power and telecommunication services, any need for 

cost sharing would be arranged by separate agreement between the individual 

landowners within the ODP. 

 

The Local Water Management Strategy prepared by Opus International 

Consulting, and included at Appendix C, illustrates a fairly even distribution of 

drainage detention areas across all of the “Residential Development” zoned 

landholdings within the ODP.  Predominantly each existing landholding would 

be able to subdivide and cater for its own drainage, with the exception of Lots 

34 and 35 who would need to 1 

 

share two drainage areas on a relatively equal basis, and Lot 32 who may need 

to reach agreement with Lot 33 regarding construction of additional drainage 

storage area. 
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This ODP has been prepared in order to facilitate the future subdivision and 

development of Lots 30 – 35 and Lot 1000 Catalina Road, Lange.  The ODP 

relates closely to Scheme Amendment 280 to Town Planning Scheme No.3, 

which rezoned most of the land to “Residential Development” zone, and 

established an “Additional Use” site over Lots 32 – 34 for the purposes of a 

Lifestyle village.   

 

The ODP and supporting technical documentation demonstrates that the 

proposed subdivision and development will accord with all environmental, 

engineering, urban water planning and urban design of State and Local 

Government requirements.  Specifically, the proposal has been prepared with 

due regard to matters identified as part of the rezoning process, has been 

designed with respect to the previously prepared Yakamia District Structure 

Plan, and has been underpinned by the preparation of a Local Water 

Management Strategy. 

 

This ODP addresses the next logical front of development within an identified 

urban growth area of the City of Albany, and involves land that is unconstrained 

from a servicing and environmental perspective, and hence is ready for 

residential subdivision and development in the short term. 

 

On the basis of the above, and the various details included within the preceding 

report and associated attachments, it is respectfully requested that the City of 

Albany adopt this proposed Outline Development Plan for the purposes of 

advertising and referral to government agencies. 
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1  | Summary 
Table 1: Design Elements and Requirements for BMPs and Critical Control Points 

The Western Australian Department of Water (DoW) Stormwater Management Objectives have 
been addressed for this site: 

Design Objectives Compliance with Design Objectives Via 
Development Design Elements 

Section or 
Appendices  

Water Quality: To maintain or 
improve the surface and 
groundwater quality within the 
development areas relative to pre-
development conditions. 

1:1year ARI post development events shall be 
treated as per Faculty for Advancing Water 
Biofiltration (FAWB) guideline of a treatment 
area based on 2% of constructed impervious 
area within the proposed drainage/POS areas 
within the development. This is to be 
calculated at the detailed design stage of the 
development. 

All outflows from subsoils (if any) should 
receive treatment prior to discharge to 
stormwater system. 

Section 3.1 Water 
Quality Management 

Water Quantity: To maintain the 
total water cycle balance within 
development areas relative to the 
pre development conditions. 

1:1 year and 1:10 year post development ARI 
events will be attenuated within proposed 
development area and released from the site 
as per pre-development and existing 
stormwater downstream infrastructure as per 
City Of Albany (CoA) and DoW requirements. 

Appendix B  

Section 3.2 Water 
Quantity 
Management 

 

Water Conservation: To maximise 
the re-use of stormwater. 

Recommend rainwater tanks plumbed to 
buildings for non-potable water use, however 
this will be at the discretion of individual lot 
owners. 

Section 3.3 Water 
Conservation 

Section 5 Water Use 
Sustainability 
Initiatives  

Ecosystem Health: To retain 
natural drainage systems and 
protect ecosystem health. 

1:1 year and 1:10 year post development ARI 
events released from the site as per pre-
development and existing downstream 
stormwater infrastructure. 

Appendix B 

Section 3.4 
Ecosystem Health 
Management 

Economic Viability: To implement 
stormwater management systems 
that are economically viable in the 
long term. 

The stormwater system is recommended to be 
designed to allow for ease of maintenance – 
any batters will be gentle sloping and stabilised 
for reduced incidence of scouring. 

Section 3.5 
Economic Viability 

 

Public Health: To minimise the 
public risk, including risk of injury 
or loss of life, to the community. 

To ensure stormwater structural controls meet 
public health and safety standards any 
bioretention systems (swales and attenuation 
areas) are recommended to be designed to be 
relatively shallow with vegetated slopes to 
provide erosion control and stability. 

Adequate hydraulic conductivity of soil within 
bioretention systems is required so that impact 
of mosquitoes is reduced. This should be 
considered at the detailed design stage. 

Section 3.6 Public 
Health 
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Protection of Property: To protect 
the built environment from flooding 
and waterlogging. 

To protect buildings from flooding and 
waterlogging in the 100 year ARI event all 
1:100 year post development ARI events will 
be designed where possible to be conveyed 
within road reserve and POS/ Drainage areas 
and released off site as per pre-development 
and existing downstream stormwater 
infrastructure as per CoA  requirements. 

Allowance has been also made for attenuation 
of 1:100 year ARI events in Catchment Area 1 
due to existing issues with flooding at lot 12 
Hudson Road. 

Appendix B 

Section 3.7 
Protection of 
Property 

Section 6.2 Flood 
Protection 

Social Values: To ensure that 
social, aesthetic and cultural 
values are recognised and 
maintained when managing 
stormwater. 

POS/ drainage areas are to be revegetated 
using appropriate plant species with regard to 
Water Sensitive Urban Design and to improve 
visual amenity and provide utility for out of 
season use. 

Section 3.8 Social 
Values 

 

Development: To ensure the 
delivery of best practice stormwater 
management through planning and 
development of high quality 
developed areas in accordance 
with sustainability and 
precautionary principles. 

Development of the site will be managed 
through detailed design. A Construction 
Management Plan is recommended to be 
developed to illustrate the environmental risk 
or issues associated with the development of 
the site. This shall be developed prior to 
construction of the stormwater system and 
control measures recommended to be 
implemented by the contractor to ensure best 
practice stormwater management. 

To be addressed by 
the contractor 
 
Section 3.9 
Development 
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2  | Introduction 

Dykstra Planning engaged Opus Consultants Albany (Opus) on behalf of the lot owners of lots 30 
– 35 Catalina Road, Lange to develop an Local Water Management Strategy (IWMS), to re-zone 
from the “Rural” Zone to the “Residential” Zone under the City of Albany’s Town Planning Scheme.  

The development proposal for this site includes the provision of sub-divisional roads and POS/ 
drainage areas, with access to Catalina Road, Hudson Road and Lockheed Road. The subdivision 
will be serviced with connection to water, sewer, power and telecommunications. Please refer to 
Appendix A – Outline Development Plan. 

The effect of the proposed development would be to replace much of the grassland with 
impervious surfaces interconnected by a formal drainage network. The result of this change in land 
use would be to increase the runoff within the catchment. In addition, the intensity of the 
stormwater runoff would also increases, as a result of the more efficient transport of runoff flows 
enabled by formal drainage networks. 

This LWMS has been developed, as per the Better Urban Water Management Guidelines (WAPC, 
2008) so as to outline best practice Water Sensitive Urban Design (WSUD) strategies that may be 
considered in the future staged development of the site. The ‘Best Practise’ approach to 
stormwater management is guided by the Stormwater Management Manual for Western Australia 
(DoW, 2007) and provides co-ordinated guidance for developers on the current best management 
principles for stormwater management. Opus has recommended these principles on behalf of the 
client for the planning and overall commitment to sustainability and minimising its ecological 
footprint. 

Water management objectives for this site as per the WA Stormwater Management Manual, are: 

• Water Quality: To maintain or improve the surface and groundwater quality with the 
development areas relative to pre-development conditions; 

• Water Quantity: To maintain the total water cycle balance within the development areas 
relative to the pre-development conditions by maintaining 1:1 year ARI event on site and to 
attenuation the 1:10 year ARI events to match pre-development flows; 

• Water Conservation: To maximise the reuse of stormwater; 
• Ecosystem Health: To retain natural drainage systems and protect ecosystem health; 
• Economic viability: To implement stormwater management systems that are economically 

viable in the long term; 
• Public Health: To minimise the public risk, including risk of injury or loss of life, to the 

community; 
• Protection of Property: To protect the built environment from flooding and water logging 

by providing overland flow path for 1:100 year ARI events and attenuation of 1:100 year 
ARI events for controlled release of stormwater directed to drainage path on Stephen 
Street; 

• Social Values: To ensure that social, aesthetic and cultural values are recognised and 
maintained when managing stormwater; and  

• Development: To ensure the delivery of best practice stormwater management through 
planning and development of high quality developed areas in accordance with sustainability 
and precautionary principles. 
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1.1  | Current Land Use and Location 

Lots 30-35 Catalina Road is located south east of Albany and covers an area of approximately 
46.4 hectares. Lots 30-35 are bounded by Chester Pass Road to the west, Catalina Road to the 
North, Hudson and Lockheed Road to the south and east respectively. Please refer to Figure 1 – 
Site Context Plan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Site Context Plan: Location of Lots 30 – 35 Catalina Road, Lange. 

 

Subject 
Site 
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1.2  | Legislation and Policies Applicable to the Site 

This report has been prepared to comply with the following legislation, policy and guidelines: 
 

• Environmental Protection Act 1986;  

• Department of Water, Interim: Developing a Local Water Management Strategy, December 
2008; and 

• Department of Water (2007) WA Stormwater Management Manual. 

 
1.3  | Other Reports Applicable to the Site 

This LWMS has been developed based on compilation of findings from the following reports, 
previously developed by Opus: 

• Preliminary Environmental Assessment, Lots 32, 33 and 34 Catalina Road Albany WA, 
Opus, May 2007; 

• Preliminary Environmental Assessment, Lots 30, 31 and 35 Catalina Road Albany WA, 
Opus, May 2008; and 

• Preliminary Stormwater Management Plan, Lots 30 – 35 Catalina Road, Albany, Opus, 
August 2009. 

 
1.4  | Consultation Prior to Preparation of this Strategy 

Consultation prior to the preparation of this strategy has occurred with: 
 
• Marisa Papalia, Environmental Officer, Department of Water (DoW). 

 
Opus Consultants conducted consultation with Department of Water representative in April 2007 
with regard to inundated areas located within lot 33 Catalina Road. The Department of Water 
(DoW) indicated that “the subject land is located within the Yakamia Creek catchment and natural 
drainage lines should be retained. The area forms part of the headwaters for Yakamia Creek.” The 
outcome of this consultation was a recommendation by DoW that “stormwater and nutrient 
management will be very important and these need to be done using water sensitive design 
principles”. 
 
Further consultation is likely to be required with Department of Water (DoW) and City of Albany 
(CoA) at the detailed design stage of the development. 
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3  | Design Criteria 

3.1  | Water Quality Management 

The following design criteria are proposed for the future industrial development of this site: 
 
Objective 
 
To maintain or improve the surface and groundwater quality within the development areas relative 
to pre-development conditions. 
 
Design Criteria 
 
1:1 year ARI post development events are proposed to be treated as per the Faculty for Advancing 
Water Biofiltration (FAWB, 2008) guideline of a treatment area based on 2% of constructed 
impervious area within the proposed development area. Confirmation of shape, area and DoW 
best practice methods for stormwater treatment within the proposed development will be 
determined at the detailed design stage.  

All outflows from subsurface drainage (if any) are proposed to receive treatment prior to discharge 
to stormwater system.  

 
3.2  | Water Quantity Management 

Objective 
 
To maintain the total water cycle balance within development areas relative to the pre development 
conditions. 
 
Design Criteria 
 
1:1 year and 1:10 year ARI events are required to be attenuated and treated as per CoA 
Subdivision and Development Guidelines and DoW guidelines for treatment of stormwater prior to 
release off site (as per pre-development flows and existing downstream stormwater infrastructure). 
Please refer to Section 3.1 Water Quality Management. 
 
Size and shape of bioretention system sites within the proposed development area are to be 
confirmed at the detailed design stage. Please refer to Appendix B for drainage calculations 
regarding 1:10 year ARI event attenuation volumes that are likely to be required for the site.  
 
Bioretention systems such as vegetated swales and attenuation areas used for conveyance and 
treatment of stormwater are to be integrated into the landscaping within the POS areas to provide 
visual amenity and utility for residences within the subdivision. 
 
Drainage calculations have been based on 70% impervious area and 30% impervious area, as an 
average of lots, roads and POS/ drainage areas for this residential subdivision. Please refer to 
Appendix B.  
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3.3  | Water Conservation 

Objective 
 
To maximise the reuse of stormwater. 
 
Design Criteria 
 
It is recommended that, at the time of development, rainwater tanks are installed on each lot by 
individual lot owners and plumbed to buildings for non-potable water use. An option for control of 
this would be to stipulate rainwater tank installation on lot titles. If this is not implemented then the 
use of rainwater tanks will be at the discretion of individual lot owners. 

 
3.4  | Ecosystem Health Management 

Objective 
 
To retain natural drainage systems and protect ecosystem health  
 
Design Criteria 
 
All post development ARI events (1:1 year and 1:10 year) are to be released from the site as per 
pre-development and existing downstream stormwater infrastructure. Calculations have been 
made for pre and post development flows across the site (please refer to Appendix B for drainage 
calculations). However locations of attenuation sites, pipe sizes and invert levels for drainage 
structures within the residential development are to be confirmed at the detailed design stage of 
this site. 
 
Downstream ecosystem health may be protected by the implementation of 1:1 year ARI treatment 
areas. The area for which shall be calculated at the detailed design stage for the development as 
per FAWB (2008) best practice recommendations. Please refer to Appendix B.  
 

3.5  | Economic Viability 

Objective 
 
To implement stormwater management systems that are economically viable in the long term. 
 
Design Criteria 
 
Consideration should be made at the detailed design stage for the stormwater conveyance system 
to allow for ease of maintenance – any batters are recommended to be gentle sloping and 
stabilised for reduced incidence of scouring. Best practice erosion control measures would be 
implemented during the development of the site for long term protection of the site. 
 
At the detailed design stage for the development consideration should be made for inclusion of 
biofiltration basins which may provide a long term, low maintenance option for stormwater 
treatment across the site. Once native vegetation is established and biofiltration basins functioning 
as per design, basins would only required periodic maintenance. 
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3.6  | Public Health 

Objective 
 
To minimise the public risk, including risk of injury or loss of life, to the community. 
 
Design Criteria 
 
To ensure stormwater structural controls meet public health and safety standards bioretention 
system (swales and basins) designs are recommended to be relatively shallow (1:6 slope) with 
vegetated slopes to provide erosion control and stability. 
 
“To reduce the health risk of mosquitoes, between the months of November to May, all attenuated 
immobile stormwater should be released within a time period not exceeding 96 hours” (DoW, 
2008a). 
 
No permanent waterbodies are proposed within the development site. 
 
 

3.7  | Protection of Property 

Objective 
 
To protect the built environment from flooding and waterlogging. 
 
Design Criteria 
 
Lot 12 Hudson Street has a drainage easement including a major stormwater pipe (likely to be 
600mm dia. – this was not accessible at time of visit), passing over its property on the west side. 
Despite this, they still experience flooding during major events. This could potentially get worse 
when lot 30 Catalina Road is developed and runoff increases towards the southwest corner due to 
increased hard stand areas in the subdivision. Therefore it is proposed that bioretention basin B-01 
should be designed to hold a 1 in 100 year ARI event. The existing pipe in the easement in lot 12 
Hudson may also need to be upgraded. 

The shape and depth of the drainage structures within the proposed development is to be 
determined at the detailed design stage however drainage calculations are included in this report 
indicating volumes required for release of site of 1:100 year ARI events.  

Flood routing for the 1:100 year ARI event has been allowed for overland flow within the road 
reserves on the site to each basin within each sub-catchment. This, however, has not been 
indicated on the sketch provided in Appendix B as road reserve layout may be subject to change 
and should be finalised at the detailed design stage.  

Finished levels of the lots adjacent to drainage areas will be required to be designed to have a 
minimum of 300mm freeboard above the 1:100 year ARI event flood level. 
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3.8  | Social Values 

Objective 
 
To ensure that social, aesthetic and cultural values are recognised and maintained when 
managing stormwater. 
 
Design Criteria 
 
Bioretention systems within POS/ drainage areas are to be integrated into landscaping areas, with 
appropriate species, to provide stormwater bioretention and provide improved visual amenity to 
local residences. 
 

3.9  | Development 

Objective 
 
To ensure the delivery of best practice stormwater management through planning and 
development of high quality developed areas in accordance with sustainability and precautionary 
principles. 
 
Design Criteria 
 
A Construction Management Plan is recommended to be developed to illustrate the environmental 
risk or issues associated with the development of the site prior to construction of the stormwater 
system and control measures recommended to be implemented by the contractor to ensure best 
practice stormwater management. 
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4  | Pre-Development Environment 

4.1  | Site conditions 

4.1.1  | Geotechnical 

A desktop assessment of the site indicates that the parent material for the area is from recent 
geological deposits in the tertiary period with dark grey silt top-soils or brown sand containing 
gravel and silt, commonly containing iron pisoliths and overlying laterite (Australian Geoscience 
Mapping). In reference to the Soil-Landscape Mapping in South-Western Australia (Schoknecht, e. 
al., 2004) the project site is located in the Albany Sandplain Zone which is described as a number 
of south flowing short rivers dissecting a gently undulating plain. The area contains ‘eocene marine 
sediments overlying Proterozoic granitic and metamorphic rocks’. Soils are often alkaline and sodic 
sandy duplex soils, with some sands, gravels and clays (Schoknecht, et al., 2004). 

4.1.2  | Topography 

The topography of the site varies from 50m AHD at the northern end of lots 30, 31 and 32 and 
slopes to the south east to the lowest elevation of 30m AHD in the southern end of lots 33 and 34. 
The site also slopes to the north east on lot 35 and the south west on lot 30, from the centre of 
each lot. Please refer to Appendix A – Outline Development Plan for contours of the site. 

Detailed feature survey was not obtained for the purpose of this report. 

 

 

 

 

 

 

 

 

 

 

 

Plate 1: Centre of lot 33 facing north west to 
Catalina Road. 

Plate 2: Centre of lot 33 facing south west to 
Hudson Road. 
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Plate 3: Lot 30 facing south west to Hudson road 
from southern side of residence. 

Plate 4: Lot 35 facing north (to Catalina Road) 
from top of ridge. 

4.1.3  | Soil Types 

A site assessment was conducted on the 16th April 2007 at lots 32, 33 and 34 Catalina Road and 
on the 12th May 2008 at lots 20, 31 and 35 Catalina Road. The site assessment included 
recording soil profiles by visual classification to a depth of 2000mm below ground level (BGL). A 
total of 33 test pits were excavated by mechanical auger, with 5 test pits in lot 32, 6 test pits on lot 
33, 4 test pits in lot 34, 5 test pits in lot 30, 7 test pits on lot 31 and 6 test pits in lot 35. Please refer 
to Appendix C – Soil Profiles for test pit location maps.  

The soils were generally uniform across the site, with 23 of the 33 test pits recording a soil profile 
of silty sand over sandy gravel over clay.  

4 test pits recorded a profile of sand with silt only. These were located at the southern end of lots 
32 and 33 and on the eastern boundary of lot 31. This area may be subject to seasonal inundation. 

6 test pits recorded either sand with silt over clay only or sand over sandy gravel and may be 
considered a transitional area to the areas of possible seasonal inundation.  

The water table was not intercepted at any of the test pit locations across lots 30 – 35, during 
assessments undertaken in both April 2007 and May 2008. 
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4.1.4  | Acid Sulfate Soils 

The site is located in an area of Low to No Risk of Actual Acid Sulfate Soil (AASS) or Potential 
Acid Sulfate Soils (PASS) (WAPC, Planning Bulletin 64 Figure 11 Albany-Torbay Acid Sulfate 
Soils) (Figure 2). 

The boundary of the high risk of ASS indicated in Figure 2 to the south of lot 33 may require 
monitoring and investigation if there is to be excavation within the southern end of lot 33. At time of 
writing the majority of the vegetation within the area of inundation on lot 33 is to be contained 
within a proposed POS/ drainage area. Although the soil types are not indicative of ASS in this 
area, excavation in the POS/ drainage areas should be restricted to removal of green waste only 
(weeds) so as not to disturb soils below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Desktop Assessment of Acid Sulfate Soil Risk of the site [WAPC, Planning Bulletin 64 
Figure 11 Albany-Torbay Acid Sulfate Soils]. 
 

4.1.5  | Contaminated Sites 

A desktop search of the DEC’s Contaminated Sites Database, 21st July 2010 to update findings 
from the April 2007 and May 2008 reports, found there are no contaminated sites pursuant to the 
Environmental Protection Act 1986 in the subject site. Please note that only sites classified as 
‘contaminated – restricted use’, ‘contaminated – remediation required’ and ‘remediated for 
restricted use’ are recorded on the database. 

Legend
survey area

High Risk of AASS & PASS

Moderate to Low Risk of AASS & PASS

Low to No Risk of AASS & PASS

−
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4.2  | Heritage (non-indigenous) 

A search of the Heritage Council of Western Australia Places Database, www.heritage.wa.gov.au, 
on the 28th of July 2010 did not locate any non-indigenous heritage sites for Catalina Road or 
Hudson Road.  
 

4.3  | Aboriginal Heritage 
A search of the Department of Indigenous Affairs (DIA) Aboriginal Heritage Inquiry System, 
www.dia.wa.gov.au, on the 28th July 2010 indicated that there have been no heritage surveys 
undertaken or Aboriginal sites located within the subject site. There is, however, 1 site located to 
the south east of the proposed development site. This site is Yakamia Creek with Open Access 
and No Restriction to the site. It is not expected that the proposed development will impact on this 
site if appropriate measures are undertaken within the site to control and treat storm and waste 
water. Please refer to Appendix D – Heritage Information. 
 

4.4  | Environmental Assets 

4.4.1  | Flora and Fauna 

The proposed development site lies within the Albany pre-European System Association within the 
Southern Jarrah Forest IBRA subregion (Hearn et al., 2002). A full onsite vegetation survey was 
not completed for the purpose of this LWMS. The pre-European Vegetation Association for the site 
is 978: Low forest; jarrah, Eucalyptus staeri and Allocasuarina fraseriana. 

This vegetation association is listed by Shepherd et al. (2002) as Low forest; jarrah, Eucalyptus 
staeri and Allocasuarina fraseriana. The pre-European extent of this vegetation is 66,468ha, the 
current extent being 26,010ha, with the estimated remaining extent being 39.1%. The extent of this 
vegetation type in IUCN reserves is 14.0%, with 0.1% listed in other reserves. 

The majority of native vegetation across the site has been previously clear for the purpose of rural 
activities. The remaining remnant vegetation is however infested with weed species or exists as 
isolated paddock trees. Windrows of trees have been planted on the boundary of a number of the 
lots for protection of stock. 

It is recommended that areas of POS/ drainage areas are landscaped using local native flora 
species.  

A full fauna trapping program was not conducted as part of this assessment. However evidence of 
kangaroos was observed during the site assessment. Non native fauna observed included horses, 
cows, sheep and evidence of rabbits was also noted. 
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4.4.2  | Wetlands and Water Ways  

The subject site is located in the Oyster Harbour/ Kalgan River/ King River Catchment within the 
Albany Coast Basin in the South West Division (DoW, 2008). 

The site does not contain any RAMSAR listed wetlands, or any regionally significant wetlands. 
There are not any permanent waterways or wetlands on any of the lots with the exception of a 
number of small constructed dams located across the site for stock. 

The Department of Water (DoW) have made comments that the subject land is located within the 
Yakamia Creek catchment and that the area forms part of the headwaters for Yakamia Creek, 
which ultimately flows to Oyster Harbour. DoW stated that: 

• The natural drainage lines should be retained; 

• It is generally a requirement to retain wetlands; and 

• No direct drainage permitted into wetlands. 

DoW have stressed that stormwater and nutrient management is very important and urban water 
sensitive design principles should be applied to the development (pers comms M. Papalia, DoW, 
April 2007).  

It was suggested that a reconstructed wetland could be developed above the existing naturally 
inundated area as a way to avoid the development’s storm water runoff from directly entering the 
naturally inundated area (pers comms M. Papalia, April 2007).  

 

 

 

 

 

 

 

 

 

Plate 5: Lot 33 facing south west towards seasonally 
inundated area 

Plate 6: Facing west towards seasonally inundated 
area (the small dam is behind the visible vegetation). 

4.2.1  | 100 Year ARI Event Floodways 

Lot 12 Hudson Street has a drainage easement including a major stormwater pipe (likely to be 
600mm dia. – this was not accessible at time of site visit by Opus Engineer Bart Wassink, 2008), 
passing over its property on the west side. Despite this, they still experience flooding during major 
events. This can get potentially get worse when lot 30 Catalina Road is developed and runoff 
increases towards the southwest corner due to increased hard stand areas in the subdivision. 
Therefore it is proposed that basin B-01 should be designed to hold a 1 in 100 year ARI event. The 
existing pipe in the easement in lot 12 Hudson Road may also need to be upgraded. 

Where possible 1:100 year ARI event flood routes within the proposed development will be 
designed to be located in road reserve or POS/ Drainage areas 
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4.2.2  | Catchment Boundaries 

The focus of this report is the drainage management of Lot 30-35 Catalina Road, and considered 
the site as one development although it will be developed by the different owners. The total 
catchment area was determined and measured based on the contours from the City of Albany and 
subdivision boundary as provided by Dykstra Planning. The area of pervious and impervious has 
been assessed based on the aerial photographs and confirmed by a site visit completed by Opus. 
The catchment boundaries are illustrated in colour in Appendix B. 

Table 1: Size of sub-catchments within the proposed subdivision 

Sub-catchment Name Area (sq.m) 
CA-1 83,940 
CA-2 77,618 
CA-3 78,787 
CA-4 152,889 
CA-5 70,177 

 

4.2.3  | Groundwater 

The water table was not intercepted at any of the test pit locations across lots 30 – 35, during 
assessments undertaken in both April 2007 and May 2008. 

 

4.2.1  | Environmental Opportunities and Constraints 

The Environmental Opportunities and Constraints for the proposed development site have been 
summarised for the environmental assets assessed in the following reports: 

• Preliminary Environmental Assessment, Lots 32, 33 and 34 Catalina Road Albany WA, 
Opus, May 2007; and 

• Preliminary Environmental Assessment, Lots 30, 31 and 35 Catalina Road Albany WA, 
Opus, May 2008. 

Please refer to mapping over the page. 
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>If retaining Pine trees, monitor for seedling growth;
>Endemic plant species selected for the area to encourage habitat    for
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>Existing cleared paddock areas;
>Retain existing native vegetation where possible;
>Subject site is a Low Risk Acid Sulfate Soil zone; and
>Future Development will make controlled release of water off-site
possible.

>Existing seasonal inundation area is reinstated with endemic species;
>Drainage and storm water is nutrient striped through reconstructed wetland/
native sedge beds before entering the wetland water body (inundated area);
>Declared Weeds be removed to green waste;
>Undertake weed management strategies;
>Prior to Construction, all plant and machinery is washed down, clean of soil
and plant matter;
>Soils are silty sand over clay – consideration in drainage and engineering
designs;
>South west corner of lot 30 floods onto lots South of Hudson Road; and
>Steep section in Lot 33 may need more extensive engineering solutions due
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been identified as possible flooding zones. Moisture and subsurface

Opportunities Constraints
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5  | Water Use Sustainability Initiatives 

5.1  | Water Efficiency Measures 

It is recommended that this industrial estate is designed with a commitment to sustainable water 
management which includes the conservation of water resources. The water conservation goal at 
should be to enhance the productivity and efficiency of water use by: 
 

• Using less water; 
• Encouraging use of stormwater (water harvesting in rainwater tanks) on each lot for 

non-potable use; 
• Using native plants in waterwise landscaping; and 
• Fitting water quality to its purpose. 
 

By incorporating these measures associated with lower water use and wastewater discharge it 
presents the community with environmental and financial benefits.  
 

5.2  | Water Supply 

The available water sources and their proposed use within the industrial subdivision are presented 
in the table below. 
 

Table 3: Water Sources and Their Use 
 

Source Use Summary 
Scheme Water Mains water – fire 

protection 
Scheme water will provide the mains supply and fire 
protection water. 
 

Groundwater Nil It is not proposed to use groundwater on site. 
 

Rainwater Nil Nil 
Stormwater Recharge Stormwater is proposed to be attenuated within POS/ 

drainage areas for each Catchment Area. Confirmation 
of shape and size of attenuation areas are to be 
determined at the detailed design stage. 
 

Black Water Sewer The wastewater from buildings will be disposed of via 
sewer. 
 

Grey Water Nil Nil 
 

 

5.3  | Wastewater Management 

All waste water shall be separate to stormwater control and residential houses shall be connected 
to reticulated sewer. 
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6  | Stormwater Management Strategy 
Water management strategies aligned to current DoW Best Practise which should been applied to 
this development include: 
 

1. Maintain and where possible enhance water quality by: 
• Minimise waterborne sediment loading; 
• Minimise export of pollutants to surface or ground water; 
• Minimise post development flows across the site; and 
• Apply point source water management. 

 
2. Encourage water conservation by: 

• Minimise the export and use of scheme water; 
• Promote the use of rainwater; 
• Promote ground water recharge (where appropriate); and 
• Reduce irrigation requirements. 

 
3. Management of the water regime by: 

• Prevent flood damage in existing and proposed development areas; 
• Prevent erosion of adjacent wetlands, waterways and slopes; and 
• Ensure pollutants do not enter into adjacent waterways. 

 
The drainage calculations have been based on the Rational Method as per CoA requirement for 
residential subdivisions, 70% impervious and 30% pervious areas as an average of lots, roads and 
POS/ drainage areas. The calculations show pre-development and post-development flows with 
the difference being the required volume of onsite attenuation. Please refer to Appendix B for 
drainage calculations for the site. 
 

 

6.1  | Manage Serviceability 

1:5 Year ARI Events 
 
The CoA Subdivision and Development Guidelines (CoA, 2009) require pipe networks to 
accommodate 1:5 year ARI events so that subdivisional roads are passable. Pipe sizes and 
locations of gully or side entry pits within the subdivision are to be determined at the detailed 
design stage. 
 
1:10 Year ARI Events 
 
1:10 year ARI events are to be attenuated on site for the proposed subdivision as per DoW best 
practice. For the purpose of this LWMS, drainage calculations for 1:10 year ARI events have been 
based on 70% impervious area and 30% impervious areas as an average of lots, roads and POS/ 
drainage areas.  
 
Five locations have been proposed to install bioretention systems in order to collect and control the 
flow rates after the development for each sub-catchment area. Locations have been determined 
through desk top analysis by analysis of contours combined with proposed road layouts. Some 
proposed lot and POS locations may be subject to change. Please refer to Appendix B for the 
proposed locations of the bioretention systems.  
 
The time of concentration for both pre and post development have been calculated using kinematic 
Wave Equation (refer to Appendix B).  
 
The table shown below is the summary of the Basins capacity for 1 in 10 year ARI event as per 
CoA requirements. The basins and catchment areas are shown in Appendix B. 
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Table 2: Estimated basin size for each sub-catchment within the proposed subdivision 
 
Basin  
No. 

Pre-dev 
Flow 
Rates 

Post-
dev 
Flow 
Rates 

Outlet Pipe 
Diameter 

Volume Estimated Basin 
Area Required 
(1:10yr storm 
event) 

 L/s L/s mm         m³ m² 
B-01 163 163 375 2,276* 2,500* 
B-02 141 137 300 1,133 1,600 
B-03 267 233 375 929 1,100 
B-04 228 170 300 2,549 2,550 
B-05 103 87 225 1,138 1,400 

*allowed for 1:100yr attenuation 
 
Constructability of the basins is depending on the slope of the ground. Estimated area for the basin 
may be adjusted to achieve the basins required capacity. This will be determined in the detailed 
design stage.  
 
 

6.2  | Flood Protection 

It is recommended that bioretention basin B-01 is to be designed, in addition to 1 in 10 year ARI 
events, to cater for the flow for 1 in 100 year ARI event with release at pre-development rates. 
During the site visit, Opus staff spoke with the resident on 12 Hudson Street. This lot is located to 
the south directly opposite the southwest corner of Lot 30 Catalina Road.  

Lot 12 Hudson Street has a drainage easement including a major stormwater pipe (likely to be 
600mm dia. – this was not accessible at time of visit), passing over its property on the west side. 
Despite this, they still experience flooding during major events. This could potentially get worse 
when lot 30 Catalina Road is developed and runoff increases towards the southwest corner due to 
increased hard stand areas in the subdivision. Therefore it is proposed that basin B-01 should be 
designed to hold a 1 in 100 year ARI event. The existing pipe in the easement in lot 12 Hudson 
Road may also need to be upgraded. 

The maximum volume required for the bioretention basin to hold the 1 in 100 year ARI event is 
2300 cu.m which require approximately 2500 sq.m of area with 1:6 batter as much as possible. 
Final dimension and sizes of the basins will be determined during detailed design stage. 

Maintenance is essential for the correct operation of the basins. It should be routinely inspected 
ensuring that the inlets and outlets are free from debris in particular after considerable storm 
events. Sediment builds up will be required to be removed. 

The road reserve and POS/ drainage areas within the residential subdivision are proposed as a 
conveyance system for 1 in 100 year ARI events. The flood route for the subdivisional roads has 
not been indicated in Appendix B however all flows will be directed via road reserve to the 
proposed basins within each sub-catchment. The subdivisional road layout is to be finalised at the 
detailed design stage and the form of drainage infrastructure within the road reserves will be 
dependent on soil type encountered across the site. Consideration should be made for infiltration 
at source or as close as possible, on lots and within road reserves where practical as per DoW 
best practice methods. 

Final surface level of buildings should allow finished floor levels to be 300mm above the 100 year 
flood level as per City of Albany Subdivision Guidelines (2009). 
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6.3  | Protect Ecology 

The treatment for stormwater has been proposed during the planning stages of this subdivision 
development using DoW Best Practise as in the Stormwater Management Manual for Western 
Australia. It is recommended that stormwater treatment will be undertaken utilising the following: 

1. Infiltration Systems; 

2. Stormwater Storage and Use; and 

3. Conveyance Systems. 

1:1 year ARI post development events are proposed to be treated as per FAWB guideline (FAWB, 
2008) of a treatment area based on 2% of constructed impervious area within the proposed 
development area. 

The area, form and locations of 1:1 year ARI event treatment areas/drainage structures will be 
determined at the detailed design stage and are to be integrated into landscaping to provide visual 
amenity and utility for surrounding residents. Please refer to Appendix B. 

1:1 year ARI event treatment should be undertaken as per best practice DoW recommendations at 
the time of development. This may include (but is not limited to): 

• Rain gardens; 
• Vegetated swales;  
• Bioretention basins; and 
• Mechanical treatment methods. 
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7  | Groundwater Management Strategy 
The water table was not intercepted at any of the test pit locations across lots 30 – 35, during 
assessments undertaken in both April 2007 and May 2008. There are however, areas within the 
southern end of the site that may be subject to surface water inundation under late winter 
conditions most likely due to surface saturation of top soils over clay.  

7.1  | Post development Groundwater Levels  

It is unlikely that the proposed development will impact on groundwater due to the elevated nature 
of the site. However, if required, all outflows from subsurface drainage should receive treatment 
prior to discharge to stormwater system.  

7.2  | Acid Sulfate Soils or Contamination 

The boundary of the high risk of ASS indicated in Section 4.1.4 Acid Sulfate Soils Figure 2, to the 
south of lot 33 may require monitoring and investigation if there is to be excavation within the 
southern end of lot 33. At time of writing the majority of the vegetation within the area of inundation 
on lot 33 is to be contained within a proposed POS/ drainage area. Although the soil types are not 
indicative of ASS in these areas, excavation within POS should be restricted to removal of green 
waste only (weeds) so as not to disturb soils below. 

At time of writing no contaminated sites were identified within the proposed development site. If 
however, during development of the site, indication of possible contamination is identified, works 
should cease and this should be reported to Department of Environment and Conservation. Further 
investigation may then be required. 
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8  | The Next Stage – Subdivision and Urban Water 
Management Plans 

The next stage of development of the site, with regard to stormwater management, will involve 
preparation of an Urban Water Management Plan (UWMP) as per the Better Urban Water 
Management Guidelines (WAPC, 2008). Such UWMP/s will identify specific best practice Water 
Sensitive Urban Design (WSUD) infrastructure and design techniques, based on strategies 
identified within this document, that will be implemented in the future development of the site. 

Specific issues that require consideration in the development of an UWMP for the site may include 
(but not limited to) confirmation of the following: 

 

• Location, type, size and depth of bioretention systems for 1:10 year and 1:100 year 
(sub-catchment 1 only) ARI events across the site; 

• Location, type, size and depth of stormwater treatment areas for 1:1 year ARI 
events within each sub-catchment; 

• Best practice stormwater treatment methods for 1:1 year ARI events as per DoW 
recommendations; 

• Form of stormwater conveyance system within road reserves; and 
• Staging of development. 

 

If development is to be staged an UWMP may be required to address each stage outlining the 
detailed design of the stage and any objectives for stormwater attenuation, control and treatment. 
Temporary attenuation areas may be required however this would require further drainage 
calculations to determine the extent. The UWMP shall indicate how design criteria outlined within 
this UWMS shall be met to satisfy water management objectives as per the WA Stormwater 
Management Manual. 
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9  | Environmental Monitoring  
Environmental controls to be checked using the project activities table during and post 
development of the site, the following should also be undertaken: 

 
Table 7: Environmental monitoring activities 

 
Frequency Monitoring activity Person responsible 

 
Daily Check all sediment control Site supervisor   

 Check waste materials are 
correctly sorted and stored 

Site supervisor  

 Check personal safety 
equipment before each use 

All operators  

 Check dust filters on 
equipment 

Machine operators     

 Check noise suppression 
devices on equipment 

Machine operators 

Twice weekly  Check containers of hazardous 
materials are properly stored 
and not damaged 

Site supervisor 

 Ensure dust suppression 
controls in place 

Site supervisor 

Weekly Visually check vehicles and 
equipment for leaks or 
potential oil spills 

Machine operators 

After rain Inspect all sediment control 
structures 

Site supervisor 

 Check all drains are free from 
debris or chemical 

Site supervisor             

 Ensure drainage structures are 
working as per design 

Site supervisor             

 

 

9.1  | Control of Environmental Incidents 

An important aspect in any proposed environmental program is management of non-conformance 
or incidents. An environmental incident is an event which could result in pollution to the local 
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environment. The planning of site works and methodology as outlined within this management plan 
limits the risk and harm of construction works impacting on-site or off-site. 
 
If an incident or event occurs during construction, it should be emphasised to all personnel working 
on site that all incidents are documented. Investigations should be conducted and action plans 
established in order to ensure the event does not happen again. 
 

9.2  | Corrective and Preventative Actions 

An Environmental Investigation should include the following basic elements: 
 

• Identify the cause of the incident; 

• Identifying and implementing the necessary corrective action; 

• Identifying the personnel responsible for carrying out corrective action; 

• Implementing or modifying controls necessary to avoid repetition; and 

• Recording changes in written procedures required. 

 
 

9.3  | Contingency Procedures 

Contingency measures should be included within a Construction Management Plan. These 
protocols would be designed to reduce adverse environmental impacts and provide an early 
detection of non-conformance and subsequent corrective action. Any modifications to the outlined 
strategies and methodologies to meet unexpected conditions shall be agreed to by the 
Environmental Officer. Monitoring is recommended to be used to confirm the effectiveness of any 
changes. 
 
Should it be identified by any personnel involved in the project there is a non-conformance to 
acceptable methodology or there is reason to cause environmental harm, in consultation with the 
Site Manager and Project Manager, activities should cease during resolution of the required 
change in methodology. 
 
The Environmental Officer should be notified of any environmental non-conformances and 
undertake site investigation.  
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10  | Conclusion, LWMS Review and Implementation 
It is the conclusion of this LWMS that: 
 

• The developer proposes to treat 1:1 year ARI post development stormwater events as 
per the Faculty for Advancing Water Biofiltration (FAWB, 2008) guideline of a treatment 
area based on 2% of constructed impervious area within the proposed development 
area. Locations of and DoW best practice methods for stormwater treatment within the 
site will be determined at the detailed design stage. 

• As per the CoA requirement for residential subdivisions, 1:10 year post development 
ARI events are proposed to be attenuated within development area and released from 
the site as per pre-development and existing downstream stormwater infrastructure. 
Final confirmation of locations and size of bioretention systems and sites within the 
proposed development area are to be determined at the detailed design stage. 

• 1:100 year post development ARI events are to be attenuated within Catchment Area 1 
of the development site to aid in controlling flooding in the residential area to the south 
of lot 30 Catalina Road. The location and depth of attenuation drainage areas within the 
proposed development is to be determined at the detailed design stage. 

 
After the document is reviewed, any changes that are made shall be forwarded to the City of 
Albany and Department of Water for review and comment. Please refer to Document Revision 
Record at the beginning of this report. 
 
It is the responsibility of the developer to implement this LWMS and future UWMPs for the site. 
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SUMMARY OF DRAINS OUTPUT

PRE-DEVELOPMENT 1 in 5yrs

Pervious = 46.4 Ha

Impervious = 0 Ha

PIPE DETAILS

Name Max Q Max V Due to Storm

(cu.m/s) (m/s)

Pipe1 0.163 1.7 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8 @ Basin B-01

Pipe2 0.141 1.6 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8 @ Basin B-02

Pipe3 0.267 1.9 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8 @ Basin B-03

Pipe4 0.228 1.9 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8 @ Basin B-04

Pipe5 0.103 1.3 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8 @ Basin B-05

POST-DEVELOPMENT 1 in 10yrs (Outlet of the Basins)

Pervious = 13.9 Ha

Impervious = 32.5 Ha

PIPE DETAILS

Name Max Q Max V Due to Storm

(cu.m/s) (m/s)

Pipe1 0.163 1.8 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8 @ Basin B-01

Pipe2 0.137 2 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8 @ Basin B-02

Pipe3 0.233 2.2 AR&R 10 year, 1 hour storm, average 24.94 mm/h, Zone 8 @ Basin B-03

Pipe4 0.17 2.4 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8 @ Basin B-04

Pipe5 0.087 2.2 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8 @ Basin B-05

DETENTION BASIN DETAILS 1:10yr ATTENUATION CAPACITY

Q1:10yr post less or equal to Q1:5yr pre

Name Max WL MaxVol Max Q Max Q (this will be refined during detailed design to 

Total Low Level a comparison between 1:10 post-pre development flows)

Basin 01 41.49 1225.8 0.165 0.165 Meets attenuation requirement @ Basin B-01

Basin 02 40.71 1133.9 0.137 0.137 Meets attenuation requirement @ Basin B-02

Basin 03 31.84 929.8 0.233 0.233 Meets attenuation requirement @ Basin B-03

Basin 04 30.3 2549 0.17 0.17 Meets attenuation requirement @ Basin B-04

Basin 05 36.61 1138.8 0.087 0.087 Meets attenuation requirement @ Basin B-05

POST-DEVELOPMENT 1 in 100yrs Flood control capacity Basin 1

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

Pipe1 0.244 2.3 41.45 41.289 AR&R 100 year, 1.5 hours storm, average 31.72 mm/h, Zone 8

DETENTION BASIN DETAILSDETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q

Total Low Level

Basin 01 41.91 2276.9 0.244 0.244



DRAINS results prepared 17 March, 2009 from Version 2008.07

SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc
(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

CA-1B 0.081 0 0.081 0 17.52 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA -1A 0.081 0 0.081 0 17.52 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-3B 0.134 0 0.134 0 18.07 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-3A 0.134 0 0.134 0 18.07 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-2A 0.07 0 0.07 0 21.34 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-2B 0.07 0 0.07 0 21.34 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-4A 0.114 0 0.114 0 18.17 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-4B 0.114 0 0.114 0 18.17 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-5A 0.052 0 0.052 0 24.21 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
CA-5B 0.052 0 0.052 0 24.21 0 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8

Outflow Volumes for Total Catchment (0.00 impervious + 46.4 pervious = 46.4 total ha)
Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)
AR&R 5 year, 10 minutes storm, average 68.89 mm/h, Zone 8 5327.86 122.65 (2.3%) 0.00 (0.0%) 122.65 (2.3%)
AR&R 5 year, 15 minutes storm, average 55.02 mm/h, Zone 8 6382.76 317.52 (5.0%) 0.00 (0.0%) 317.52 (5.0%)
AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8 7161.56 454.77 (6.4%) 0.00 (0.0%) 454.77 (6.4%)
AR&R 5 year, 25 minutes storm, average 40.21 mm/h, Zone 8 7774.47 572.25 (7.4%) 0.00 (0.0%) 572.25 (7.4%)
AR&R 5 year, 30 minutes storm, average 35.69 mm/h, Zone 8 8280.65 500.49 (6.0%) 0.00 (0.0%) 500.49 (6.0%)
AR&R 5 year, 45 minutes storm, average 27.06 mm/h, Zone 8 9417.53 441.34 (4.7%) 0.00 (0.0%) 441.34 (4.7%)
AR&R 5 year, 1 hour storm, average 22.05 mm/h, Zone 8 10231.91 571.94 (5.6%) 0.00 (0.0%) 571.94 (5.6%)
AR&R 5 year, 1.5 hours storm, average 17.42 mm/h, Zone 8 12125.16 428.49 (3.5%) 0.00 (0.0%) 428.49 (3.5%)

PIPE DETAILS
Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)
Pipe1 0.163 1.7 41.87 41.865 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
Pipe3 0.267 1.9 31.516 31.511 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
Pipe2 0.141 1.6 40.66 40.655 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
Pipe4 0.228 1.9 27.504 27.499 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8
Pipe5 0.103 1.3 35.448 35.443 AR&R 5 year, 20 minutes storm, average 46.3 mm/h, Zone 8

Run Log for Pre1 Development.drn  run at 08:20:32 on 17/3/2009

No water upwelling from any pit. Freeboard was adequate at all pits.



DRAINS results prepared 12 July, 2010 from Version 2010.06

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

CA-1B 0.857 0.619 0.238 10.64 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA -1A 0.857 0.619 0.238 10.64 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-2A 0.814 0.594 0.22 9.61 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-2B 0.814 0.594 0.22 9.61 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-3B 0.685 0.48 0.224 15.29 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-3A 0.685 0.48 0.224 15.29 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-4A 1.56 1.126 0.434 10.66 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-4B 1.56 1.126 0.434 10.66 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-5A 0.735 0.535 0.199 9.78 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

CA-5B 0.735 0.535 0.199 9.78 0 0 AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

Outflow Volumes for Total Catchment (32.4 impervious + 13.9 pervious = 46.3 total ha)

Storm Total Rainfall Total Runoff Impervious Runoff Pervious Runoff

cu.m cu.m (Runoff %) cu.m (Runoff %) cu.m (Runoff %)

AR&R 10 year, 10 minutes storm, average 81.8 mm/h, Zone 8 6317.82 4612.65 (73.0%) 4098.00 (92.7%) 514.65 (27.2%)

AR&R 10 year, 15 minutes storm, average 64.7 mm/h, Zone 8 7495.66 5508.97 (73.5%) 4922.57 (93.8%) 586.40 (26.1%)

AR&R 10 year, 20 minutes storm, average 54.04 mm/h, Zone 8 8347.56 6160.53 (73.8%) 5518.90 (94.4%) 641.63 (25.6%)

AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8 9009.46 6591.45 (73.2%) 5982.24 (94.9%) 609.21 (22.5%)

AR&R 10 year, 30 minutes storm, average 41.21 mm/h, Zone 8 9548.56 6920.02 (72.5%) 6359.59 (95.1%) 560.42 (19.6%)

AR&R 10 year, 45 minutes storm, average 30.87 mm/h, Zone 8 10729.1 7721.55 (72.0%) 7185.98 (95.7%) 535.57 (16.6%)

AR&R 10 year, 1 hour storm, average 24.94 mm/h, Zone 8 11557.44 8293.04 (71.8%) 7765.82 (96.0%) 527.22 (15.2%)

AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8 13686.82 9874.08 (72.1%) 9256.38 (96.6%) 617.69 (15.0%)

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)(cu.m/s) (m/s) HGL (m) HGL (m)

Pipe1 0.165 1.8 41.329 41.248 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8

Pipe2 0.137 2 40.329 40.17 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8

Pipe3 0.233 2.2 31.37 31.234 AR&R 10 year, 1 hour storm, average 24.94 mm/h, Zone 8

Pipe4 0.17 2.4 29.711 29.487 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8

Pipe5 0.087 2.2 36.183 35.918 AR&R 10 year, 1.5 hours storm, average 19.69 mm/h, Zone 8

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q

Total Low Level

(m) (cu.m.) (cu.m/s) (cu.m/s)

Basin 01 41.49 1225.8 0.165 0.165

Basin 02 40.71 1133.9 0.137 0.137

Basin 03 31.84 929.8 0.233 0.233

Basin 04 30.3 2549 0.17 0.17

Basin 05 36.61 1138.8 0.087 0.087Basin 05 36.61 1138.8 0.087 0.087

CONTINUITY CHECK for AR&R 10 year, 25 minutes storm, average 46.66 mm/h, Zone 8

Node Inflow Outflow Storage Change Difference

(cu.m) (cu.m) (cu.m) %

Basin 01 1194.52 471.53 723.03 0

Basin 02 1104.02 531.1 572.97 0

Basin 03 1120.91 789.31 331.64 0

Basin 04 2175.49 659.81 1515.75 0

Basin 05 998.52 340.85 657.71 0

Run Log for Post Development 10yr revC.drn  run at 15:35:42 on 12/7/2010



DRAINS results prepared 12 July, 2010 from Version 2010.06

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max Q Max Q Tc Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min) (min)

CA-1B 1.502 1.082 0.481 10.64 0 0 AR&R 100 year, 15 minutes storm, average 115.89 mm/h, Zone 8

CA -1A 1.502 1.082 0.481 10.64 0 0 AR&R 100 year, 15 minutes storm, average 115.89 mm/h, Zone 8

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

Pipe1 0.244 2.3 41.45 41.289 AR&R 100 year, 1.5 hours storm, average 31.72 mm/h, Zone 8

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V Due to Storm

OF1 0 0 1.391 0 0 0 0

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q

Total Low Level

Basin 01 41.91 2276.9 0.244 0.244

CONTINUITY CHECK for AR&R 100 year, 25 minutes storm, average 80.62 mm/h, Zone 8

Node Inflow Outflow Storage Change Difference

(cu.m) (cu.m) (cu.m) %

Basin 01 2375.36 1015.32 1360.14 0

Run Log for Post Development 10yr revC.drn  run at 11:39:08 on 12/7/2010



Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-1 (PRE DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 5

ARI = 5 yrs

Area = 83940 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 5
L = 366 m

n = 0.03 Duration From Table 2 Design Intensity

S = 0.0297 m/m 17 82.00 17 51.10

17.53 83.93 17.53 50.19

83.93 18 85.64 18 49.38

I
0.4

Design Duration= 17.53 Design Intensity= 50.19

TA= 17.52 min

Estimated Time of Concentration (PRE-DEV)

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 1

T= 17.52 min
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Date Printed : 12/07/201017:39 Page : 1



Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-2 (PRE DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 5

ARI = 5 yrs

Area = 77618 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 5
L = 436 m

n = 0.03 Duration From Table 2 Design Intensity

S = 0.0256 m/m 20 92.74 20 46.30

21.40 97.47 21.40 44.59

97.47 25 109.57 25 40.21

I
0.4

Design Duration= 21.40 Design Intensity= 44.59

TA= 21.34 min

Estimated Time of Concentration (PRE-DEV)

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 2

T= 21.34 min
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Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-3 (PRE DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 5

ARI = 5 yrs

Area = 78787 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 5
L = 462 m

n = 0.03 Duration From Table 2 Design Intensity

S = 0.0438 m/m 18 85.64 18 49.38

18.07 85.90 18.07 49.27

85.90 20 92.74 20 46.3

I
0.4

Design Duration= 18.07 Design Intensity= 49.27

TA= 18.07 min

Estimated Time of Concentration(PRE-DEV)

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 3

T= 18.07 min
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Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-4 (PRE DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 5

ARI = 5 yrs

Area = 152889 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 5
L = 429.34 m

n = 0.03 Duration From Table 2 Design Intensity

S = 0.0373 m/m 18 85.64 18 49.38

18.17 86.26 18.17 49.11

86.26 20 92.74 20 46.3

I
0.4

Design Duration= 18.17 Design Intensity= 49.11

TA= 18.17 min

Estimated Time of Concentration(PRE-DEV)

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 4

T= 18.17 min
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Date Printed : 12/07/201017:39 Page : 4



Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-5 (PRE DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 5

ARI = 5 yrs

Area = 70177 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 5
L = 470.4 m

n = 0.03 Duration From Table 2 Design Intensity

S = 0.0218 m/m 20 92.74 20 46.30

24.25 107.05 24.25 41.12

107.05 25 109.57 25 40.21

I
0.4

Design Duration= 24.25 Design Intensity= 41.12

TA= 24.21 min

Estimated Time of Concentration(PRE-DEV)

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 5

T= 24.21 min

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 5



Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-1 (POST DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 10

ARI = 10 yrs

Area = 83940 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 10
L = 460.96 m

n = 0.013 Duration From Table 2 Design Intensity

S = 0.0255 m/m 11 62.70 11 77.57

10.63 61.09 10.63 78.96

61.09 12 67.06 12 73.82

I
0.4

Design Duration= 10.63 Design Intensity= 78.96

TA= 10.64 min

Estimated Time of Concentration

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 6

T= 10.64 min
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Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-2 (POST DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 10

ARI = 10 yrs

Area = 77618 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 10
L = 415 m

n = 0.013 Duration From Table 2 Design Intensity

S = 0.0269 m/m 9 53.61 9 86.61

9.62 56.45 9.62 83.65

56.45 10 58.22 10 81.8

I
0.4

Design Duration= 9.62 Design Intensity= 83.65

TA= 9.61 min

Estimated Time of Concentration

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 7

T= 9.61 min

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls
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Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-3 (POST DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 10

ARI = 10 yrs

Area = 78787 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 10
L = 775 m

n = 0.013 Duration From Table 2 Design Intensity

S = 0.0285 m/m 15 79.52 15 64.70

15.30 80.70 15.30 63.96

80.70 16 83.49 16 62.2

I
0.4

Design Duration= 15.30 Design Intensity= 63.96

TA= 15.29 min

Estimated Time of Concentration

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls

Date Printed : 12/07/201017:39 Page : 8
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Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-4 (POST DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 10

ARI = 10 yrs

Area = 152889 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 10
L = 493 m

n = 0.013 Duration From Table 2 Design Intensity

S = 0.0372 m/m 10 54.04 10 67.90

10.68 56.79 10.68 65.49

56.79 12 62.07 12 60.85

I
0.4

Design Duration= 10.68 Design Intensity= 65.49

TA= 10.66 min

Estimated Time of Concentration

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls
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Stormwater Design Calculation

PROJECT : LOT 30-35 CATALINA ROAD

Design By: B. Wassink Checked By :

Date : 12-Jul-10 Date : 12-Jul-10

CATCHMENT : CA-5 (POST DEV)

Estimated Time of Concentration

Design Annual recurrence Interval 1 in 10

ARI = 10 yrs

Area = 70177 m
2

DETERMINE THE DESIGN INTENSITY - FREQUENCY - DURATION ( IFD )

Time of Concentration Kinematic Wave Equation

Inflow

Where

T Travel time (min.)       S

L Overland flow path length (m) L n

n Manning's roughness coefficient (n)  outflow

I Rainfall Intensity (mm/hr)

S Overland flow path slope (m/m)

Overland Flow Plane Determine the Duration and Intensity (Table 2)

By Interpolation for event 1 in 10
L = 392.41 m

n = 0.013 Duration From Table 2 Design Intensity

S = 0.023 m/m 9 53.61 9 86.61

9.78 57.21 9.78 82.86

57.21 10 58.22 10 81.8

I
0.4

Design Duration= 9.78 Design Intensity= 82.86

TA= 9.78 min

Estimated Time of Concentration

T=
6.94 (L x n)

0.6

I
0.4

 S
0.3 

T=

G:\Private Clients\wamsc280 Catalina_Hudson Drainage Study\001za\Drainage calcs\Time of Concentration Rev C.xls
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APPENDIX C 
 

Soil Profile and Test Pit Locations 
 



Lots 32, 33 & 34 Catalina Rd Albany
Test Pit Locations

­ 0 60 12030 Meters
04/03/07 Produced by
E Huxley Opus Consultants.
Not to be reproduced without
written permission from author

Lot 32

Lot 33

Lot 34

TP 1

TP 2

TP 3

TP 4

TP 5

TP 6

TP 7TP 8

TP 9

TP 10
TP 11

TP 12

TP 13
TP 14

TP 15



 
Soil Profile Catalina Rd 

 
Location:   Lots 32, 33 and 34 Catalina Rd, Albany  
 
Date tested:  16

th
 April 2007 

 
Sampled by: Emma Huxley 
 
 

Location Site description Depth of profile 
(mm) 

Soil Description 

 
Test Pit 1 
 

 
lot 34 
open paddock 

 
     0 –    100 
  100 –   750 
  750 – 2000 

 
dry grey silty sandy topsoil 
dry browny orange sandy gravel 
dry to slightly moist yellow white red clay 
 

 
Test Pit 2 
 
 
 
 

 
lot 34 
open paddock 

 
     0 –    100 
  100 –   600 
  600 – 1100 
1100 – 2000 

 
dry grey silty sandy topsoil 
dry browny orange sandy gravel 
dry white yellow red clay 
slightly moist white yellow red clay 

 
Test Pit 3 
 
 
 
 
 

 
lot 34 
open paddock 

 
     0 –   100 
  100 –   200 
  200 –   500 
  500 – 1700 
1700 – 2000  

 
dry dark grey silty sandy topsoil 
dry light grey silty sand 
dry light grey sandy silt with gravel 
dry browny orange sandy gravel 
dry browny orange sand with gravel 

 
Test Pit 4 
 
 
 

 
lot 34 
open paddock 
 

 
     0 –    100 
  100 – 1700 
1700 – 2000  

 
dry grey silty sandy topsoil 
dry light grey to white silty sand 
dry orangey brown sandy gravel 
 

 
Test Pit 5 
 
 
 
 

 
lot 33 
open paddock 

 
     0 –    100 
  100 –   200 
  200 –   800 
  800 – 2000 
 

 
dry dark grey silty sandy topsoil 
dry grey brown silty sand 
dry orangey brown sandy gravel 
dry to slightly moist yellow red white clay 

 
Test pit 6 
 
 
 
 

 
lot 33 
open paddock 

 
     0 –    100 
  100 –   200 
  200 –   750 
  750 – 2000 
 

 
dry dark grey silty sandy topsoil 
dry grey silty sand 
dry orangey brown sandy gravel 
dry to slightly moist yellow red white clay 
 

 
Test Pit 7 
 
 

 
lot 33  
open paddock 

 
     0 –   100 
  100 –   500 
  500 – 1250 
1250  
 

 
dry grey silty sandy topsoil 
dry grey brown silty sand 
dry orangey brown sandy gravel 
hit rock – most likely a floater 

 
Test Pit 8 
 
 

 
lot 33 
seasonally 
inundated area 
 

 
     0 –    100 
  100 – 2000 
 

 
moist dry dark grey topsoil with organic matter 
moist light grey to white silty sand 

 
Test Pit 9 
 

 
lot 33 
open paddock 

 
     0 –    100 
  100 –   250 
  250 –   700 
  700 – 2000 
 

 
dry dark grey silty sandy topsoil 
dry grey brown silty sand 
dry brown sandy gravel 
dry to slightly moist yellow red white clay 

 



 
 
 
 

 
Test Pit 10 
 

 
lot 33open 
paddock 

 
     0 –    100 
  100 –   150 
  150 –   700 
  700 –  2000 

 
dry dark grey silty sandy topsoil 
dry grey brown silty sand 
dry brown sandy gravel 
dry to slightly moist yellow red white clay 
 

 
Test Pit 11 
 
 
 
 

 
lot 32 
open paddock 

 
     0 –    100 
  100 –   300 
  300 –   800 
  800 – 2000 

 
dry dark grey silty sandy topsoil 
dry grey silty sand 
dry orangey brown sandy gravel 
dry yellow red white clay 
 

 
Test Pit 12 
 
 
 
 
 

 
lot 32 
open paddock 

 
     0 –   100 
  100 –   300 
  300 –   900 
  900 – 2000 
 

 
dry dark grey silty sandy topsoil 
dry grey silty sand 
dry brown sandy gravel 
dry to slightly moist yellow red white clay 

 
Test Pit 13 
 
 

 
lot 32 
open paddock 
 

 
     0 –    150 
  150 – 2000 
 

 
dry grey silty sandy topsoil 
dry light grey to white silty sand 
 

 
Test Pit 14 
 
 
 
 

 
lot 32 
open paddock 

 
     0 –    100 
  100 –   600 
  600 – 1000 
1000 – 2000 
 

 
dry dark grey silty sandy topsoil 
dry light grey silty sand 
dry orangey brown sandy gravel 
dry yellow red white clay 

 
Test Pit 15 
 
 
 
 

 
lot 32 
open paddock 

 
     0 –    100 
  100 –   500 
  500 – 1000 
1000 – 2000 
 

 
dry dark grey silty sandy topsoil 
dry grey silty sand 
dry grey brown sandy silt with gravel 
dry yellow red white clay 
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1 sites in a search box. The box is formed by these diagonally opposed corner points: 

Search Criteria

Northing Easting

MGA Zone 50

6126332 579478

6127948 581586

N

M

F

No restriction

Male access only

Female access 

Legend

I

S

Insufficient Information

Permanent register

Stored data

C

O

V

Closed

Open

Vulnerable

[Reliable]

[Unreliable

The spatial information recorded in the site file is deemed to be reliable, due to methods of capture.

The spatial information recorded in the site file is deemed to be unreliable due to errors of spatial 
data capture and/or quality of spatial information reported.

Restriction

Status

Access Coordinate Accuracy

Accuracy is shown as a code in brackets following the site coordinates.

Disclaimer

Aboriginal sites exist that are not recorded on the Register of Aboriginal Sites, and some registered sites may no longer exist. Consultation with Aboriginal communities is on-going to identify additional sites. The AHA 
protects all Aboriginal sites in Western Australia whether or not they are registered.

Index coordinates are indicative locations and may not necessarily represent the centre of sites, especially for sites with an access code “closed” or “vulnerable”. Map coordinates (Lat/Long) and (Easting/Northing) are 
based on the GDA 94 datum. The Easting / Northing map grid can be across one or more zones. The zone is indicated for each Easting on the map, i.e. '5000000:Z50' means Easting=5000000, Zone=50.

Spatial Accuracy

Copyright

Copyright in the information contained herein is and shall remain the property of the State of Western Australia. All rights reserved. This includes, but is not limited to, information from the Register of Aboriginal Sites 
established and maintained under the Aboriginal Heritage Act 1972 (AHA).

L Lodged

P

PR Permanent register (as assessed by Site Assessment Group)

Stored data (as assessed by Site Assessment Group)

IR Insufficient Information (as assessed by Site Assessment Group)

SR

Sites lodged with the Department are assessed under the direction of 
the Registrar of Aboriginal Sites.  These are not to be considered the 
final assessment.

Final assessment will be determined by the Aboriginal Cultural 
Material Committee (ACMC).

Site Assessment Group (SAG)

Register of Aboriginal Sites

Aboriginal Heritage Inquiry System

© Government of Western Australia Report created 28 Jul 2010 10:59:17. Identifier: 702885. Page 1



Site ID Status Access Restriction Site Name Site Type Additional Info Informants Coordinates Site No.

24418 Yakamia CreekOL Mythological, 
Historical

582591mE 
6126976mN 
Zone 50 [Reliable]

Natural Feature, 
Water Source, 
[Other: Path of 
migration between 
a chain of 
historical ]

*Registered Informant 
names available from 
DIA.

N

Register of Aboriginal Sites

Aboriginal Heritage Inquiry System

© Government of Western Australia Report created 28 Jul 2010 10:59:17. Identifier: 702885. Page 2



Register of Aboriginal Sites

Aboriginal Heritage Inquiry System

Legend

Town

Highlighted Area

Map Area

Search Area

Copyright for base map 
information shall at all times 
remain the property of the 
Commonwealth of Australia, 
Geoscience Australia - 
National Mapping Division. All 
rights reserved.

Copyright for Native Title Land 
Claim, Local Government 
Authority, Mining Tenement 
boundaries shall at all times 
remain the property of the 
State of Western Australia, All 
rights reserved.

For further important 
information on using this 
information please see the 
Department of Indigenous 
Affairs’ Terms of Use 
statement at 
http://www.dia.wa.gov.
au/Terms-Of-Use/

© Government of Western Australia Report created 28 Jul 2010 10:59:17. Identifier: 702885. Page 3
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Appendix D: 
Traffic Management Statement – Opus 

International Consultants 

 Outline Development Plan 

Lots 30 – 35 Catalina Rd and Lot 1000 Lockheed Rd Lange 
 

 

 





















 

 

 

 
 

Appendix E: 
Homestead Lot Subdivision Concept 

 Outline Development Plan 

Lots 30 – 35 Catalina Rd and Lot 1000 Lockheed Rd Lange 
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of all authorities.
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