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Our Ref:  J7547a 

Your Ref: 

14 February 2025 

Olivia Abrugiato 

Development Manager 

DevelopmentWA 

via email: olivia.abrugiato@developmentwa.com.au      

Dear Olivia,  

REVISED STRUCTURE PLAN AMENDMENT – MADIGAN ROAD, KARRATHA
IMPACT OF PROPOSED SCHOOL SITE IN STAGE 3 ON THE LOCAL WATER MANAGEMENT STRATEGY

JDA previously prepared a Local Water Management Strategy (LWMS) to support the Madigan Road 

Structure Plan. A revised structure plan amendment is now proposed to include a School in Stage 3 (see 

Plan 1 attached).   

Presented below is a summary of an assessment of the impact of the school site on the water management 

strategy outlined in the approved LWMS as follows: 

Proposed Structure Plan amendment 

Local Water Management Strategy Background 

Impact of Proposed School Site on the Local Water Management Strategy 

Revised Structure Plan Amendment 

The original Madigan Rd Structure Plan (TPG, 2010) is comprised of urban development with mixture of 

varying residential densities (R12.5 to R60), mixed use commercial and various pockets of public open 

space integrated with drainage (see Figure 1).  

A previous Structure Plan Amendment in 2020 included a 4.0 ha school site adjacent to Madigan Road, in 

Stage 2 of the Madigan Estate. JDA (2020) reviewed this amendment and concluded the school site did 

not alter the principles or objectives of the approved water management strategy.  

A revised Structure Plan Amendment is now proposed to relocate a 3.5 ha school site further south to Stage 

3 of the Madigan Estate, and co-locate with 2.5 ha of Public Open Space (POS) (see Figure 1).   

Local Water Management Strategy 

JDA previously prepared the “Madigan Road Urban Development, Karratha – Local Water Management 

Strategy” (ref: J4755i dated 11 March 2011) to support the original Madigan Road Structure Plan (TPG, 2010). 

The report was approved by the (then) Department of Water and City of Karratha in 2011. 

A key principle and objective of the surface water management strategy is to manage surface water flows 

from rainfall events to protect infrastructure and assets from flooding and inundation by: 



JDA

Managing up to the 100yr ARI flood event within the development. 

Use of swales through the development with the aim to minimise velocity. Swales sized to minimum 
5yr ARI, with larger events flowing along road reserve.  

Where there are identified impacts on significant ecosystems, maintain or restore desirable 
environmental flows and/or hydrological cycles consistent with DoW’s requirements. 

These objectives are achieved using a stormwater management system that consists of a series of shallow 

drainage swales that safely convey stormwater from the Study Area to Madigan Creek. The drainage 

swales also attenuate peak surface water flows, and provide water quality treatment for the proposed 

development prior to discharge. Due the large rainfall intensity and volumes experienced in the Pilbara 

region, conveyance of stormwater is via open drainage systems rather than underground pipe systems.  

Impact of Proposed School Site on the Local Water Management Strategy 

The area occupied by the proposed school site in the original structure plan comprises of residential lots.  

From a drainage perspective, the LWMS indicates this area contributes to drainage Catchments 2, 3 and 

4 (see Figure 2). Stormwater runoff from these Catchments flow into drainage swales that discharge east 

into Madigan Creek.  

For the proposed school site, stormwater can continue to discharge east to Madigan Creek. For the areas 

of Catchments 3 and 4 west of the school site, this can combine with Catchment 8 and discharge west to 

Madigan Road. Catchment 2 can continue to discharge towards Madigan Creek.  

Minimal change in rainfall runoff (loss model) will occur with the change in land use from residential lots 

and road to school.     

Consequently, the revised structure plan amendment to include the school site in Stage 3 of Madigan 

Estate does not the alter the principles and objectives of the LWMS, or the method of managing 

stormwater runoff.  

The revised amendment does not require a revision of the LWMS, nor impact on the Structure Plan. Further 

technical details on design refinements are to be presented in an Urban Water Management Plan during 

detail engineering design at subdivision.  

Should you have any queries or need to discuss further, please do not hesitate to contact Matthew Yan on 

6380 3423. 

References
JDA (2011) Madigan Road Urban Development, Karratha – Local Water Management Strategy, for LandCorp, report 
J4755i dated 11/3/2011. 

JDA (2020) Proposed Structure Plan Amendment – Madigan Road, Karratha, Impact of Proposed School Site on the 
Local Water Management Strategy, for DevelopmentWA, report J6911a dated 24/8/2020. 

Yours sincerely, 

JDA Consultant Hydrologists 

Encl. 
Plan 1: Structure Plan - Madigan Road, Karratha (File: 19-314 ST-1)(Element, 30 October 2024) 
Figure 1: Madigan Road Revised Structure Plan Amendment 
Figure 2: Stormwater Drainage Catchments
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1. INTRODUCTION

JDA was engaged by Development WA to assess the impacts of the proposed Madigan Road 
Structure Plan on the 100-year ARI (i.e. 1% Annual Exceedance Probability, AEP) flooding regime 
of Madigan Creek which is located to the western edge of the Karratha Townsite.

This report supersedes JDA (2012a) and assumes full acquaintance thereof.

1.1 Scope of Works
The JDA Scope of Works includes:

Desktop review of relevant previously published studies;

Collation and analysis of available gauged rainfall data;

Application of new design rainfall intensities (IFDs) and up-to-date methodologies for 
simulation of catchment response to design hydraulic stresses;

Review of available topography data;

Review and analysis of the Madigan Creek hydrological model;

Review and update of the Madigan Creek hydraulic model;

Simulation of the 1% AEP design storm and subsequent mapping of the maximum flood extent, 
depth, level and velocities for the existing conditions;

Simulation of the 1% AEP design storm with the inclusion of the proposed structure plan and 
associated road crossings; 

Calculation and mapping of eventual flood rise associated with the proposed infrastructure 
and subsequent assessment of the impacts against the Department of Water and 
Environmental Regulation (DWER) Floodplain Management Policy guidelines; and

Calculation of the 1% AEP flood level difference between using the updated ARR2019
methodology (Ball et al, 2019) and that previously published in JDA (2012a).

1.2 Existing Flood Information
There have been many tropical cyclones in the Pilbara region of Western Australia. These tropical 
storms are responsible for flooding and storm surges that threaten towns and infrastructure. 
Karratha is not located on, or adjacent to, a major river system which reduces the risk of severe 
flooding; however, localised flooding in low lying areas and along creeks does occur. 

The most severe cyclone of the past two decades was Tropical Cyclone Monty that crossed the 
Dampier coastline on 1 March 2004. Records from the Bureau of Meteorology show that 323 mm 
of rainfall were recorded for Roebourne with severe flooding throughout the Pilbara. Sections of 
the Northwest Coastal Highway were washed away at the bridge over the Maitland River 
(BoM, 2010). Anecdotal evidence provided by staff from the City of Karratha indicates that the 
Dampier Highway near Madigan Creek was overtopped during Tropical Cyclone Monty. 

Seven Mile Creek flows to the west and north of Madigan Creek and is shown in Figure 1. A flood 
study for this creek was undertaken south of the Dampier Highway in support of a proposed 
development adjacent to Seven Mile Creek (GHD, 2009). The catchment for Seven Mile Creek,
60 km2 in size, is significantly larger than for Madigan Creek (5.46 km2), and the main channel is 
larger and more defined. 
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1.3 ARR2019
The Australian Rainfall and Runoff (ARR2019) methodology (Ball et al., 2019) was used for the 
estimation of flood discharges. While ARR1987 temporal patterns for design rainfall were based on 
an Average Variability Method (AVM), ARR2019 recommends using an ensemble of 10 different 
temporal patterns for rainfall distribution over time applied to each storm duration for each AEP. 
The magnitude of the critical design flood discharge at selected locations of interest is then 
estimated from the weighted median of the hydrographs ensemble, selecting the temporal 
pattern that generates the next higher peak discharge above the calculated median.

ARR2019 also includes the use of revised Intensity-Frequency-Design (IFD) curves by BoM for rainfall 
intensities and, by extension, depths for design storms.

Although ARR2019 generally provides regional loss model parameters developed in association 
with rainfall IFD and other hydrologic parameters, coverage across Australia is not complete.  In 
the Karratha coastal region, the ARR2019 datahub does not provide any advice regarding loss 
model parameters.
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2. FLOODPLAIN MANAGEMENT

The main objective of effective floodplain management is to protect the population,
infrastructure and the environment by preventing damage from flooding, limiting the effect of 
flooding on individuals and communities, and preserving ecological and amenity values. 

Floodplain management in Western Australia is guided by the Department of Water and 
Environmental Regulation (DWER) through the provision of advice and recommendation for
guidelines for a proposed development on floodplains with the object of minimising flood risk and 
damage. DWER uses the following guiding principles for their Floodplain Management Policy to 
ensure proposed development in flood-prone areas is acceptable with regard to major flooding:

Proposed development has adequate flood protection from a 1% AEP flood event; and

Proposed development does not detrimentally impact on the existing 1% AEP flooding 

regime of the general area.

Further details of the Strategy for existing development and proposed future developed are 
described below in the following sections.

2.1 Existing Development
The presence of the drainage structures in the floodplain can alter the flow and influence the 
flooding regime. Existing structures identified in the 1% AEP floodplain of Madigan Creek are 
Dampier Highway culverts and floodway.

Currently, the drainage infrastructure at Dampier Hwy consists of 4 x 1500mm pipe culverts with an 
adjacent floodway; these culverts were installed in 2012 as part of the Dampier Hwy road 
duplication civil works.

2.2 Proposed Development
To ensure adequate flood protection is provided to future development, the D Floodplain 
Management Policy is:

For proposed development located outside of the 1% AEP floodplain, a minimum building 

floor level of 0.50 m above the adjacent 1% AEP flood level; and

For proposed development located within the 1% AEP floodplain, DWER will provide 

advice on each proposal based on its merits (see below). Factors that will be examined 

are the maximum still water level (mAHD), depth of flow (m), flow velocity (m/s), hazard 

(VxD) and potential flood damage. If the proposed development is considered 

acceptable, a minimum building Finished Floor Level (FFL) of 0.50 m above the adjacent 

1% AEP flood level will be recommended.

A failure to properly adhere to these recommendations will result in greater exposure to risks of 
flood damage. It should be noted that this information is related to major flooding only and other 
planning issues, such as environmental and ecological considerations, may also need to be 
addressed.

Structural flood mitigation measures, such as levees, bypass floodways, channel alignment and 
dams, are not considered appropriate to mitigate flooding in Madigan Creek. Current 
development within the area of interest is not threatened, and future development can be 
protected with the application of adequate land-use planning principles.



Madigan Creek Flood Study 
 

J6919c.docm 27 October 2020 4

2.3 Development within the Floodplain
DWER generally allows development within the floodplain to have a maximum impact of 150 mm
rise above the pre-development 1 in 100 AEP flood level but assesses each proposal based on its 
merits. For example, the maximum allowable upstream impact provided to Main Roads WA for 
the Dampier Highway lane duplication works was 300 mm. 

However, for Madigan Creek, a reduced flood level rise was applied by DWER of 50 mm in the 1% 
AEP flood levels as a result of development fill and the two proposed road crossings.
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3. SITE DESCRIPTION

3.1 Existing Site Layout and Land Use
The Study Area, shown in Figure 1, is located on the western edge of the City of Karratha in the 
north-west of Western Australia. Figure 1 also shows the Study Area is bound by Madigan Road to 
the west, Dampier Road to the north and interfaces with the Madigan Creek drainage path to 
the east. The nearest residential development areas are Baynton West to the east of Madigan 
Creek and south of Dampier Road, and Nickol which is located north-east of the Study Area. The 
Karratha Cemetery is located at the intersection of Dampier Road and Madigan Road, 
immediately north of the proposed Structure Plan (SP).

The land use within the Study Area is primarily native vegetation such as low tussock and spinifex 
grass.

3.2 Proposed Structure Plan
The Structure Plan shown in Figure 2 was provided to JDA by Elements in August 2020 on behalf of 
Development WA. Figure 2 shows that the Structure Plan includes two floodways traversing 
Madigan Creek, namely Prancing Avenue and Gardugarli Road which have already been 
constructed. For pre-development scenario JDA assumed the Study Area to be as depicted in 
the Light Detection and Ranging (LiDAR) survey completed in 2010 by LandCorp (LandCorp, 
2010).

3.3 Topography
Figure 3 shows the pre-development topography sourced from the LandCorp LiDAR survey 
completed in 2010 with ground elevation information imposed on a 1 m quadrilateral grid. The 
topography shows a gradient falling south-to-north, the presence of relatively high steeply-sloped 

The topography within and along the eastern edge of the Study Area, Baynton West and Nickol 
presents gentle to flat slopes with the highest elevations found in the southern portion 
(i.e. 24 mAHD) and lowest in the northern portion (i.e. mAHD), a total drop of approximately 
11 m over a distance of 1.5 km, which equates to an average slope of circa 0.007 m/m.

3.4 Climate & Rainfall Data
The City of Karratha is characterised by hot and wet climate with periodic heavy rainfalls in 
summer and autumn, and relatively mild and dry winter and spring seasons.

Figure 4 shows the historical rainfall data collected at the two Bureau of Meteorology (BoM) rain 
gauging stations closest to the Study Area, namely Karratha Aero (BoM Site ID: 4083) and Dampier 
Salt (BoM Site ID: 5061).

Figure 4 bottom panel shows that the long-term 30-year annual rainfall is 284 mm, which compares 
to the short-term 10-year average of 317 mm, or an increase of circa 10%. The highest annual 
rainfall recorded between the period of 1971 and 2019 was 855 mm in 2006.

The average annual pan evaporation is approximately 3,590 mm (Luke et al., 1988).
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4. HYDROLOGIC ASSESSMENT

4.1 Design Rainfall Analysis
Intensity-Frequency-Duration (IFD) curves for design rainfall intensities and depths were calculated 
using both the ARR1987 & ARR2019 design manuals. 

Table 1 and Figure 5 present the ARR1987 IFD data for design storms total rainfall depths.

TABLE 1: KARRATHA ARR1987 IFD DATA (MM)

DURATION 1-year 2-year 5-year 10-year 20-years 50-years 100-year

5Mins 6.6 8.9 13.3 16.1 19.7 24.8 28.8

6Mins 7.4 10.0 14.8 18.1 22.1 27.8 32.4

10Mins 10.0 13.6 20.3 25.0 30.7 38.8 45.3

20Mins 14.7 20.1 30.6 37.7 46.7 59.3 69.7

30Mins 17.9 24.6 37.8 46.8 58.0 74.0 87.0

1Hr 23.6 32.7 51.1 63.8 79.9 103.0 122.0

2Hrs 29.0 40.6 65.0 82.2 104.0 135.4 161.4

3Hrs 32.1 45.0 73.2 93.6 119.1 156.6 187.8

6Hrs 37.5 53.0 88.8 115.2 148.8 198.6 240.0

12Hrs 44.9 64.0 109.7 144.0 187.2 252.0 307.2

24Hrs 56.2 80.4 138.2 181.7 237.1 319.2 391.2

48Hrs 70.6 100.8 172.8 226.1 294.2 396.0 484.8

72Hrs 77.0 110.2 188.6 247.0 321.1 432.7 527.8

Table 2 and Figure 6 present the ARR2019 IFD design storm rainfall depth.

TABLE 2: KARRATHA ARR2019 IFD DATA (MM)

Duration 1 EY 1 in 2 AEP 1 in 5 AEP
1 in 10 

AEP
1 in 20 

AEP
1 in 50 

AEP
1 in 100 

AEP
5Mins 4.8 6.2 8.3 10.0 11.8 14.2 16.1

6Mins 5.3 6.6 9.5 11.6 13.8 16.6 18.9

10Mins 8.3 10.7 14.4 17.2 20.4 24.6 28.0

20Mins 12.6 16.3 21.8 26.1 30.8 37.2 42.2

30Mins 15.3 19.7 26.4 31.5 37.1 44.8 50.9

1Hr 19.7 25.6 34.3 41.0 48.5 58.7 66.7

2Hrs 24.2 31.7 43.3 52.3 62.2 76.0 87.0

3Hrs 27.2 35.8 49.8 60.7 72.8 89.6 103.0

6Hrs 33.4 44.8 64.9 80.5 98.1 123.0 143.0

12Hrs 42.1 57.6 86.7 110.0 136.0 172.0 203.0

24Hrs 53.8 74.7 116.0 148.0 185.0 237.0 279.0

48Hrs 67.4 94.1 147.0 188.0 235.0 299.0 350.0

72Hrs 74.7 104.0 162.0 207.0 257.0 324.0 376.0

Table 3 presents the percentage difference between ARR1987 and ARR2019. Note that all 
percentage differences are negative numbers, indicating that the ARR2019 IFD is lower than 
ARR1987. Decreases for the 1% AEP design storm range from 28% to 46%.
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TABLE 3: KARRATHA DIFFERENCE BETWEEN ARR1987 AND 2019 IFD DATA (%)
EY 1 0.69 0.2 0.1 0.05 0.02 0.01

AEP (%) 63.2 39.35 18.13 5 2 1
AEP (1 in X) 1.58 2.54 5.52 20 50 100

ARI (year) 1 2 5 10 20 50 100

Duration

5Mins -27 -30 -37 -38 -40 -43 -44

6Mins -28 -34 -36 -36 -38 -40 -42

10Mins -17 -21 -29 -31 -33 -37 -38

20Mins -14 -19 -29 -31 -34 -37 -39

30Mins -15 -20 -30 -33 -36 -39 -41

1Hr -17 -22 -33 -36 -39 -43 -45

2Hrs -17 -22 -33 -36 -40 -44 -46

3Hrs -15 -20 -32 -35 -39 -43 -45

6Hrs -11 -16 -27 -30 -34 -38 -40

12Hrs -6 -10 -21 -24 -27 -32 -34

24Hrs -4 -7 -16 -19 -22 -26 -29

48Hrs -4 -7 -15 -17 -20 -24 -28

72Hrs -3 -6 -14 -16 -20 -25 -29

Note that the 50% AEP does not correspond exactly to the 2-year ARI, but to the 1.44-year ARI;
similarly, the 20% AEP does not correspond exactly to the 5-year ARI IFD, but to the 4.48 year ARI.

The change in rainfall IFD depth from 1987 to 2019 is consistent with other sites along the Pilbara 
coast, including Port Hedland to the east, with similar changes occurring in rainfall.  It is assumed 
that these revised IFD depths are correct, and that necessary checks have been performed by 
BoM for Karratha based on local data.

The ARR2019 IFD was used for the hydraulic modelling described in Sections 4 and 5 below.

4.2 Hydrology
The Madigan Creek drainage catchment to Dampier Road comprises four (4) main sub-
catchments shown in Figure 7 and in Table 4.

TABLE 4: MADIGAN CREEK CATCHMENT AREAS

Sub Catchment
Area

Ha Km2

Madigan Creek Main External 
Catchment

195.3 1.953

Baynton West Development 54 0.54

Madigan SP 1 47.6 0.476

Madigan SP 2 61.4 0.614

Total 358.3 3.583

Four pipe culverts 1.5 m in diameter under Dampier Road convey Madigan Creek water 
northward to the confluence with Seven Mile Creek further downstream as shown in Figure 7.
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4.3 MIKEFLOOD-FM Model
MIKEFLOOD-FM was - to simulate Madigan Creek and areas of urban 
development catchment hydrology for the 1% AEP storms and associated ensembles of temporal 
patterns (TP). Storage depression and variable overland flow paths are automatically simulated. 
Details of the model setup and parameters are further described in Section 5 below.
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5. HYDRAULIC MODEL DESCRIPTION

5.1 MIKEFLOOD

The Madigan Creek hydraulic model is MIKEFLOOD, which couples the 2D overland flow model 
MIKE21FM (described in Section 5.2) and the 1D model MIKE11 (described in Section 5.3) used to 
simulate hydraulic structures such as pipe and box culverts, bubble-in and bubble-up stormwater 
pits, side entry pits, etc.

5.2 MIKE21-FM

5.2.1 Topography 
MIKE21FM uses a tessellated triangular unstructured Flexible Mesh (FM) to define the topography 
using LiDAR surveys completed in 2011 and 2012 by LandCorp. The overall resolution is equivalent 
to the 2 m grid Digital Elevation Model (DEM) shown in Figure 8.

5.2.2 Boundary Conditions 
Three hydraulic boundaries simulate the interface of Madigan Creek with Seven Mile Creek 
1% AEP flood. These boundaries are constant still water levels sourced from JDA (2012b) and
shown in Figure 8.

The constant water levels imposed at the three boundaries (BND) locations are as follows:

BND1: 10.61 mAHD;

BND2: 10.10 mAHD; and

BND3: 7.70 mAHD.

5.2.3 Initial Inundation and Baseflow 
The initial inundation depth resulting from forcing the three hydraulic boundaries described in 
Section 5.2.2 above is shown in Figure 8.

A dry start was applied to the remaining topography.

5.2.4 Design Rainfall & Loss Model 
Using ARR2019, four (4) rainfall ensembles were generated for different 1% AEP storm durations,
namely 30 minutes, 1, 2 and 3 hours duration, each with ten (10) different temporal patterns, 
totalling 40 MIKEFLOODFM model simulations. The ten different temporal patterns are permutations 
of the three main types of storm rainfall distributions: front-loaded, rear-loaded and uniform.

As described in Section 1.3, no regional model loss parameters have been provided as part of 
ARR2019. In lieu of any other new information about Karratha losses, the hydrologic loss model
from the Karratha Coastal Vulnerability Study (JDA, 2012b) (also the loss model for the Pilbara in 
ARR1987) was adopted for both pre and post development scenarios.  This assumed an initial loss 
of 40 mm and a continuing loss of 5 mm/hr.  This loss model was adopted after comparing peak 
flows from XP Storm with flow gauging data from stations on the Harding River and Tanberry Creek.
This approach was developed in discussion with the (then) Department of Water.
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5.2.5 Discharge Cross-Sections 
Two discharge cross-sections (i.e. XS1 and XS2 shown in Figure 8) have been selected where 
discharge hydrographs are extracted from the model for determination of the critical duration 
and temporal pattern.

5.2.6 Additional Model Parameters 

The following secondary model parameters were adopted in MIKE21FM:

-1): 20 (n = 0.05);

Drying Depth: 0.001 m;

Flooding Depth: 0.002 m;

Wetting Depth: 0.0021 m;

Uniform and constant value of 0.2 for Eddy Viscosity formulation; and

Adaptive time-stepping scheme: 0.05 s minimum, 0.5 s maximum to ensure the critical 
Courant-Friederich-Lévy (CFL) number 0.8 is maintained.

5.3 MIKE11
A total of 38 culverts were included in the MIKE11 model, sourced mainly from surveyed datasets 
published in JDA (2012 & 2013) including those shown in Figure 8. 

The MIKE11 model comprises an array of input files with key structure specifications, specifically:

network module, which contains information on the details of culverts including location, 
size, length inverts

cross-section module, which contains information on the natural surface sections at 
structure locations;

boundary module, which includes information on boundary condition for coupling with 
MIKE21FM;

hydraulic parameters module; and

simulation file which links the four above datasets to create the framework through which 
MIKE11 is coupled with MIKE21FM via MIKEFLOOD.
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6. FLOOD MODELLING RESULTS

6.1 Scenarios
The hydraulic model was used to assess two (2) main scenarios, specifically:

Pre-Development Conditions: 

Post-Development Conditions: 

Post-Development Conditions have been compared with JDA (2012a) for 1% AEP.

6.2 Pre-Development
Discharge hydrographs at XS1 and XS2 were used to identify the critical design storm duration and 
temporal pattern.

Table 5 presents summary results at XS1 for the four rainfall ensembles. The highest calculated 
median of the maximum discharges is 17.8 m3/s in the 2 hour storm.

Similarly, Table 6 presents the summary results at XS2 adjacent to the proposed Structure Plan. The 
highest median is 26.1 m3/s also in the 2 hour storm.

The 2 hour storm duration with TP08 was identified to be critical for the Study Area.

Details of discharge hydrographs ensembles are provided in Appendix A.

Figure 9 shows 1% AEP pre-development flood mapping for TP08 with both maximum water depth 
colour palette (m) and Tag Points showing maximum flood water level (mAHD), depth (m), 
velocity (m/s) and hazard as a product between Velocity and Depth (VxD).

TABLE 5: PRE-DEVELOPMENT MODEL RESULTS AT XS1
Storm Duration 0.5 hr 1.0 hr 2.0 hr 3.0 hr

Temporal Pattern Max. Flow 
[m3/s]

Max. Flow 
[m3/s]

Max. Flow 
[m3/s]

Max. Flow 
[m3/s]

TP01 4.9 17.8 12.9 13.9

TP02 5.4 16.1 13.9 17.6

TP03 5.0 13.5 17.9 13.1

TP04 5.0 14.7 24.1 21.2

TP05 4.9 13.5 18.4 11.0

TP06 5.4 12.8 12.7 21.8

TP07 4.9 16.5 14.9 25.1

TP08 4.9 12.3 17.7 12.3

TP09 5.0 13.7 20.9 14.1

TP10 5.4 15.4 24.9 14.5

Maximum 5.4 17.8 24.9 25.1

Mean 5.1 14.6 17.8 16.4

Median 5.0 14.2 17.8 14.3

Closest to 
Simulated

5.00 14.7 17.9 14.5

Closest TP TP03 TP04 TP03 TP10
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TABLE 6: PRE-DEVELOPMENT MODEL RESULTS AT XS2
Storm Duration 0.5 hr 1.0 hr 2.0 hr 3.0 hr

Temporal Pattern Max. Flow 
[m3/s]

Max. Flow 
[m3/s]

Max. Flow 
[m3/s]

Max. Flow 
[m3/s]

TP01 4.9 18.1 21.6 24.9

TP02 5.2 17.0 23.1 28.7

TP03 4.9 15.8 26.0 18.1

TP04 4.9 16.3 31.4 29.0

TP05 4.9 15.3 27.2 17.5

TP06 5.2 15.1 17.4 34.7

TP07 4.9 17.4 23.2 37.9

TP08 49 14.8 26.1 18.9

TP09 4.9 15.8 29.2 22.1

TP10 5.2 16.7 32.0 23.2

Maximum 5.2 18.1 32.0 37.9

Mean 5.0 16.2 25.7 25.5

Median 4.9 16.1 26.1 24.0

Closest to 
Simulated

4.9 16.3 26.1 24.9

Closest TP TP03 TP04 TP08 TP01

6.3 Post-Development
Figure 10 shows 1% AEP post-development flood mapping results.

Figure 11 shows the difference between the pre- and post-development scenario, specifically:
Post-development flood level is lower over the area around Karratha Cemetery and along 
the western edge of the proposed Structure Plan;
Post-development flood level rises less than 50 mm across the whole Madigan Creek 
floodplain, except for locally higher flood level in the vicinity of the two road crossings;
Post-development flood level over Dampier Road rises (+0.01 m) and further downstream 
(up to +0.02 m).

Figure 12 shows the 100-year ARI flood mapping for the Study Area as published in JDA,2012.

Figure 13 shows the difference in flood levels between the revised JDA post-development flood 
model using ARR2019 compared to JDA (2012a). It can be seen that the post-development
Madigan Creek floodplain simulated with ARR2019 is on average approximately 0.1 m lower than 
JDA (2012a), by up to 0.6 m immediately south of Dampier Road and around Karratha Cemetery.

This is mostly associated with the JDA (2012a) model having a constant water level boundary 
along Dampier Road at 14.66 mAHD, sourced from GHD (2009), whereas the current JDA post-
development model has better definition in that location.

All Tag Points TP1 to TP11 show lower post-development flood levels than in JDA (2012a) by up to 
0.82 m along Dampier Road.

On Figure 13 the localised increase in water level (indicated by red colour) of up to 0.2 m at the 
margins of the floodway at the southern end are associated with the different modelling 
approaches between current and JDA (2012a).

Development levels should be a minimum of 0.5 m above post-development water levels.
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7. CONCLUSIONS

JDA concludes that:

This flood study for Madigan Creek using ARR2019 supersedes JDA (2012a);

This flood study focuses on the proposed Madigan Structure Plan and its potential impacts on 
the Madigan Creek flooding regime;

The ARR2019 Karratha IFD design rainfall estimates are significantly lower than in ARR1987, up 
to -46% for the identified critical storm duration of 2 hours;

This flood study uses a larger model area compared to JDA (2012a) to adequately simulate
the 1% AEP flood hydraulics;

1% AEP post-development flood mapping using ARR2019 in this flood study shows a flood level 
rise above pre-development generally less than 0.05 m as recommended by DWER; 

1% AEP post-development flood levels in this study are approximately 0.1 m lower on average 
than estimated in JDA (2012a), probably associated with lower rainfall IFD;

1% AEP post-development flood levels in this study are locally higher (up to 0.2 m) than 
estimated in JDA (2012a), associated with improvements in modelling methods; 

DWER recommends a minimum Finished Floor Level (FFL) 0.5 m above the post-development 
1% AEP flood level.
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1 Summary 

In 2012, Element prepared a Structure Plan (SP) for Madigan Estate in Baynton, 
Karratha. The SP was designed to facilitate subdivision and development of the land. 
Amendments were made in March 2021, including adding a primary school site, 
adjusting residential densities, and introducing a new roundabout intersection on 
Dampier Road. Transcore conducted a Transport Impact Assessment (TIA) to assess 
the traffic impact in 2021.  
 
Currently, DevelopmentWA has made further amendments to the approved Structure 
Plan and subdivision plans for Madigan Estate. As part of these amendments, the 
planned location for the primary school site is being relocated to a more southern 
position. In its place, additional dwellings will be constructed, forming what is known 
as the Stage 2D subdivision. 
 
Transcore reviewed the amended SP and updated the 2021 TIA to reflect the latest 
amended SP. This TIA documents the outcome of the modelling and analysis. 
 
Based on the updated modelling and analysis, it was determined that the traffic 
generation of the amended SP, has not undergone significant changes compared to 
the approved SP. Additionally, the intersections on Dampier Road and Madigan Road, 
as outlined in the amended SP, are projected to operate satisfactorily and well within 
capacity during the AM and PM peak hours in future.  
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2 Introduction and Background 

In 2012, Element prepared a Structure Plan (SP) for Lot 500 Madigan Road, also 
known as Madigan Estate, located in Baynton, Karratha. The purpose of the SP was 
to facilitate the organised and appropriate subdivision and development of the land. 
A copy of the approved Structure Plan is provided in Appendix A. 
 
In March 2021, the approved SP underwent amendments to reflect several changes, 
including the inclusion of a primary school site, adjustments to residential densities, 
and the addition of a new full movement roundabout intersection on Dampier Road. 
 
Transcore prepared a Transport Impact Assessment (TIA) in March 2021 to evaluate 
the traffic impact of the proposed amended SP. Currently, Development WA is 
making further amendments to the approved Structure Plan and subdivision plans for 
Madigan Estate in Karratha. As part of these latest amendments, the location of the 
proposed school site is being relocated to a more southern position. In its place, 
additional dwellings will be constructed, forming the Stage 2D subdivision. 
 
This TIA will assess the traffic generation and distribution of the latest amended SP 
and will evaluate the traffic operations of the intersections on Madigan Road and 
Dampier Road as outlined in the latest amended SP. 
 
Figure 1 shows the location of the subject site. The surrounding land uses to the east 
and north are predominantly existing and future residential areas. Karratha Cemetery 
is located to the north of the site and fronting Dampier Road. The subject site also 
shows the progress of Stage 1A development and the existing road network which 
has been developed for Stage 1A. 
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Figure 1: Location of the subject site

LSP

Stage 1A

Cemetery

Lot 525 Madigan 
Road (Bechtel site) 

Baynton West Civeo Karratha Village) 
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3 Proposed Amended Structure Plan 

The proposed amended SP is provided in Appendix B. The proposed land uses within 
the amended SP are summarised in Table 1. As part of these latest amendments, the 
location of the proposed school site within the approved SP is being relocated to a 
more southern position. In its place, additional dwellings will be constructed, forming 
the Stage 2D subdivision. 

Table 1: Proposed land uses within the amended SP 

Proposed land uses 

Northern Portion (based on Subdivisions)   

Stage 1 128 

Stage 1C &2A 62 

Stage 2B 50 

Stage 2C&2D 77 

Sub-total 317 

Southern Portion (based on Structure Plan)   

Sub-total 441 

Total 758 

Retail / Commercial GFA (Notional) 1000m2 

Primary school 430 students 
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4 Existing Situation 

4.1 Existing Land Use 

The southern part of the site currently is mainly vacant. Stage 1A development is 
progressing towards the northern part of the site. Karratha Cemetery is located to the 
north of the site and fronting Dampier Road. Baynton west residential locality is 
located to the east of the subject site. Madigan Road forms the western boundary of 
the site. 

4.2 Existing Road Network 

The existing road network and its classification in the Main Roads WA functional road 
hierarchy is illustrated in Figure 2. 
 

 

Figure 2: Existing road network and road hierarchy 

Dampier Road north of the subject site, is a dual carriageway, four lanes divided road 
with solid median in the vicinity of subject site. It is classified as a Regional Distributor 
road in the Main Roads WA Functional Road Hierarchy to the east of Madigan Road 
and operates under the speed limit of 70km/h (refer Figure 3). 
 
Currently there is a left in / left out intersection on Madigan Road which provides 
access / egress to Stage 1A development. The intersection of Madigan Road / 
Dampier Road is a signalised intersection. 
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Madigan Road forms the western boundary of the site and is a single carriageway 
road in the vicinity of subject site. It is classified as a Primary Distributor road in the 
Main Roads WA Functional Road Hierarchy and operates under the speed limit of 
80km/h in the vicinity of the amended SP area (refer Figure 3). 
 
Madigan Road connects North West Coastal Highway (NWCH) with Dampier Road 
and at present provides a freight route for traffic travelling from NWCH to Burrup 
Peninsula and Dampier bypassing the Karratha town site. It is constructed to 7m wide, 
single carriageway standard with 1m sealed shoulders and wide gravel shoulders. 
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4.3 Existing Traffic Volumes 

Existing average weekday traffic (AWT) volumes on surrounding roads have been 
obtained from Main Roads WA and are illustrated in Figure 4.  
 

 

Figure 4:  Existing traffic volumes (Source: Main Roads WA traffic map) 
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4.4 Public Transport 

Figure 5 shows the existing bus routes which connect different parts of Karratha to 
the City Centre. Currently, the site does not have convenient access to the public 
transport services, however, a high frequency bus service is being considered to 
connect the east and west of the Karratha urban area and pass through the city centre. 
This new bus service aims to connect the newer emerging residential areas including 
Madigan Estate to the west and Mulataga to the east. 
 

 

Figure 5: Existing bus routes  

4.5 Pedestrian and Cyclist Facilities 

The Future Works Report Footpaths 2013-2023 provides a guide for ongoing 
development of footpath networks in the Shire of Roebourne projected over the next 
ten years. Figure 6 shows the existing paths along Dampier Road and internal road 
network within Baynton West locality which has been developed since 2013. It is 
expected that the proposed pedestrian and cycle paths of the amended SP would also 
connect to the surrounding paths once fully developed.



Subject site
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4.6 Changes to the surrounding road network 

Figure 7 illustrates the transport infrastructure in the vicinity of the site and future 
urban development areas to the west of Madigan Road. The proposed changes to the 
surrounding road network as part of the proposed amended SP would be installation 
of a new roundabout on Dampier Road and two priority-controlled T-intersections on 
Madigan Road. 
 

 

Figure 7: Transport infrastructure 

The Karratha Regional Land Supply Assessment (August 2020) report indicates several 
key road upgrades or construction projects by 2035 including construction of 
Karratha Western Bypass (Dampier Road to Madigan Road) which would be 
constructed as 2- lane road to reduce heavy vehicle traffic on the corresponding 
section of Madigan Road in Karratha townsite. 
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5 Proposed Internal Transport Network 

5.1 Road Hierarchy 

The proposed hierarchy of roads within the amended SP was established through 
transport modelling undertaken for the site and are illustrated in Figure 8 which is line 
with the hierarchy and classification of the approved SP. 
 

 

Figure 8: Proposed road hierarchy   
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Neighbourhood Connectors (Arterial Roads) 
The two proposed east-west roads and the main north-south road within the amended 
SP area are classified as Neighbourhood Connector roads with 20.5m reserves. 
 
Access Streets 
The majority of the proposed internal roads are classified as Access Street C (16m) or 
Access Street D (12m and 15m) roads. The typical cross section of these Access 
Streets would entail 4.5m verges on both sides, with embayed parking provided in 
the verges as appropriate, such as for visitor parking for rear loading lots.  
 
The access streets abutting the proposed primary school are recommended to be 
constructed to the 17.9-metre Access Street B cross-section standard, which allows 
for on-street parking. 
  

5.2 Public Transport 

The standard of the two proposed neighbourhood connector roads which connect to 
the existing road network of Baynton West locality would be able to accommodate 
any future buses within the amended SP area subject to the justified demand. 

5.3 Pedestrian and Cyclist Facilities 

Figure 9 outlines the proposed pedestrian and cyclist network for the proposed 
amended SP. In accordance with the LN guidelines, shared paths are proposed on 
one side of the neighbourhood connector roads with a footpath on the other side.  
The shared paths (dual use paths) are also provided along the access street B which 
forms the boundary of the proposed school site. 
 
The proposed shared paths (dual use paths) within the amended SP area provide 
strong north-south and east-west linkages between neighbourhood focal points and 
key attractions such as the local centre, local and regional open space areas as well 
as linkages with the Baynton West residential area and the proposed school site. 
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Figure 9: Proposed pedestrian and cyclist road network  
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5.4 Integration with Surrounding Area 

The proposed land uses for the proposed amended SP area are in line with the 
proposed land uses within the approved SP area. The road network of the amended 
SP area is proposed to connect to the neighbouring Baynton West residential area at 
a number of locations to improve permeability of the amended SP area. The proposed 
road network of the amended SP area also facilitates connection to surrounding 
regional roads including Dampier Road and Madigan Road.  
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6 Analysis of the Transport Network 

6.1 Assessment Period 

The assessment year that has been adopted for this analysis is 2035, with the 
assumption of full development of the amended SP area.  

6.2 Traffic generation and distribution 

The daily traffic generation rates used for this transport assessment are 8.5 vehicle 
trips per day (vpd) per dwelling and 1 vehicle per hour (vph) per dwelling, which are 
higher than the peak hour trip generation rates of 0.8vph per dwelling recommended 
in the Western Australian Planning Commission (WAPC) Transport Impact 
Assessment Guidelines (2016). The trip rate of 8.5vpd per dwelling is consistent with 
the trip rate used for the approved SP.  
 
For the proposed primary school within the amended SP area the trip rate used is 1.0 
vph per student during the school peak periods (typically 8-9am and 3-4pm) and 2vpd 
per student overall. For this assessment, the Education Department’s standard 430 
student primary school design has been assumed, so this primary school is assumed 
to attract traffic flows of 860vpd. 
 
The proposed retail area of up to 500m² NLA and commercial area of up to 500m² 
GFA within the amended SP area would also attract approximately 765vpd adopting 
the trip rates sourced from RTA NSW trip generation guidelines. 
 
Table 2 and  Table 3 summarise the trip generation of the amended SP area during a 
typical weekday. It is expected that about 20% of the total trips would be internal and 
the balance would be external.  
 
Accordingly, the proposed amended SP area is expected to generate approximately 
7,743vpd external trips.  
 
The distribution of the extranal trips is established by the location of trip productions 
and attractors for work trips, education trips and other trips (shopping, social, 
recreational, etc.) among all the land uses in the surrounding area. 
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6.3 Traffic flow forecast on Surrounding roads 

Figure 9 shows the projected (2035) daily traffic volumes on the amended SP internal 
roads. 
 

 

 

Figure 10: Projected daily traffic volumes   
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The 2035 weekday peak hour traffic volumes at the key intersections were established 
by utilising the 2035 daily traffic projections and converting the daily traffic volumes 
to peak hour volumes. For the conversion of the daily traffic volume to peak hour 
volumes, it was assumed that the in/ out traffic split for the residential component of 
the traffic would be approximately 70%/ 30% during the weekday PM peak hour and 
reverse for the weekday AM peak hour. 
 
Figure 10 illustrates the weekday AM and PM peak hour traffic projections in 2035 
for the main intersections on Dampier Road and Madigan Road. 
 
The 2035 projected traffic volumes on Dampier Road and Madigan Road have been 
established by applying 2% traffic growth per year to the existing traffic counts on 
these roads.    
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6.4 Roads and Intersections 

The proposed road network to accommodate the proposed amended SP traffic 
volumes has been detailed in section 5 of this report, including the details of the 
proposed road hierarchy in section 5.1. Figure 12 details the proposed intersection 
controls for key intersections within the amended SP area.  
 
A roundabout is proposed at the existing left in/ left out intersection on Dampier Road 
to improve traffic circulation and traffic operations. 
 
The northern intersection on Madigan Road is constructed as a left in only intersection 
as per the approved SP. The central and southern intersections on Madigan Road are 
proposed to operate as priority-controlled T-intersections with appropriate turn lanes 
on Madigan Road. The posted speed limit along Madigan Road in the vicinity of the 
LSP central intersection on Madigan Road is 80kmh. The SIDRA layout modelled for 
the central intersection on Madigan Road includes left and right turn lanes of 125m 
which satisfies Austroads requirements for the design speed of 90kmh. 
 
Roundabouts are recommended for the intersections adjacent to the local centre, the 
proposed primary school, and major intersections within the amended SP area. These 
roundabouts will provide for effective circulation and the control of speed along the 
major roads. 
 
There are also several 4-way intersections within the amended SP that do not warrant 
the provision of the roundabouts. For these intersections, suitable threshold 
treatments including signage and line marking similar to the existing constructed 4-
way intersection within the existing subdivisions are recommended on the minor 
roads as shown in Figure 12. 
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Figure 12: Intersection treatments  

  

Give way intersectionT

Proposed roundabout on Dampier Rd
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6.5 Intersection Analysis

The operation of the key intersections on Dampier Road and Madigan Road has been
analysed for the weekday AM and PM peak hours in 2035.  

Capacity analysis was undertaken using the SIDRA computer software package. 
SIDRA is an intersection modelling tool commonly used by traffic engineers for all 
types of intersections. SIDRA outputs are presented in the form of Degree of 
Saturation, Level of Service, Average Delay and 95% Queue. These characteristics are 
defined as follows:

Degree of Saturation (DoS): is the ratio of the arrival traffic flow to the capacity 
of the approach during the same period. The Degree of Saturation ranges from 
close to zero for varied traffic flow up to one for saturated flow or capacity.
Level of Service (LoS): is the qualitative measure describing operational 
conditions within a traffic stream and the perception by motorists and/or 
passengers. In general, there are 6 levels of service, designated from A to F, 
with Level of Service A representing the best operating condition (i.e. free flow) 
and Level of Service F the worst (i.e. forced or breakdown flow).
Average Delay: is the average of all travel time delays for vehicles through the 
intersection. 
95% Queue: is the queue length below which 95% of all observed queue 
lengths fall.

The results of the SIDRA analysis are attached in Appendix C and briefly discussed in 
the following paragraphs. The modelled geometry for intersections is shown in Figure 
13. The SIDRA layout modelled for the central intersection on Madigan Road includes 
left and right turn lanes of 125m which satisfies Austroads requirements for the design 
speed of 90kmh.
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Figure 13: SIDRA Layouts
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6.5.1 Roundabout intersection on Dampier Road  

The SIDRA analysis results indicate that the roundabout intersection on Dampier Road 
would operate satisfactorily with overall level of service A during the AM and PM 
peak hours in 2035 with minimal queues and delays on all approaches of the 
roundabout intersection. 

6.5.2 The main intersection on Madigan Road  

The SIDRA analysis results indicate that the main intersection on Madigan Road 
(central intersection) would operate satisfactorily at an overall LoS A or B in 2035 
during the AM and PM peak hours and with minimal queues and delays on all 
approaches of the intersection. The southern intersection on Madigan Road is also 
expected to operate satisfactorily as it would carry less traffic than the central 
intersection. However, the same intersection layout is also proposed for the southern 
intersection on Madigan Road. 

6.6 Access to Frontage Properties  

The WAPC Liveable Neighbourhoods policy requires that “Development along 
integrator B and neighbourhood connector streets with ultimate vehicle volumes over 
5,000 vehicles per day should be designed either so vehicles entering the street can 
do so travelling forward, or are provided with alternative forms of vehicle access. 
Wider lots with paired driveways and protected reversing areas in the parking lane 
may be used on streets with up to 7,000 vehicles per day.”  
 
All of the roads within the proposed amended SP area are expected to carry less than 
5,000vpd, so no restriction on vehicular access is required. 

 

5.7 Pedestrian/ Cycle Network  

The proposed network of shared paths for pedestrians and cyclists is described in 
section 4.3 of this transport assessment. This network of paths will provide an 
excellent level of accessibility and permeability for pedestrians and cyclists within the 
proposed amended SP area. 
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7 Conclusion 

In 2012, Element prepared a Structure Plan (SP) for Lot 500 Madigan Road, also 
known as Madigan Estate, located in Baynton, Karratha. The purpose of the SP was 
to facilitate appropriate subdivision and development of the land. 
 
In March 2021, the approved SP underwent amendments to include a primary school 
site and adjustments to residential densities. Transcore prepared a Transport Impact 
Assessment (TIA) at that time to evaluate the traffic impact of these proposed changes. 
 
Currently, Development WA is making further amendments to the approved Structure 
Plan and subdivision plans for Madigan Estate. As part of these latest amendments, 
the proposed school site is being relocated to a more southern position, allowing for 
the construction of additional dwellings in its place. 
 
Access and egress to the amended SP area will be facilitated via a roundabout 
intersection, replacing the existing left-in/left-out intersection on Dampier Road and 
the left-in-only intersection at the northern part of the SP area. Priority-controlled T-
intersections will also be established on Madigan Road, with appropriate turn lanes. 
 
The posted speed limit along Madigan Road in the vicinity of the LSP central 
intersection on Madigan Road is 80kmh.Accordingly, The SIDRA layout modelled for 
the central intersection on Madigan Road includes left and right turn lanes of 125m 
which satisfies Austroads requirements for the design speed of 90kmh. 
 
Traffic modelling and analysis for the proposed structure plan amendment indicate 
that the changes will not significantly alter the road hierarchy or the standards of the 
road network outlined in the approved SP. 
 
Based on the updated modelling and analysis, it has been determined that the traffic 
generation resulting from the amended SP has not significantly deviated from the 
approved SP. Furthermore, the intersections at Dampier Road and Madigan Road, as 
outlined in the amended SP, are projected to operate satisfactorily and well within 
capacity during peak hours in 2035.  
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Appendix A 

 APPROVED LOCAL STRUCTURE PLAN 
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Appendix B 

PROPOSED AMENDED LOCAL STRUCTURE PLAN 
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Appendix C 

SIDRA OUTPUTS  
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1. Introduction 

1.1 Proposal details 
Eco Logical Australia (ELA) was commissioned by DevelopmentWA to prepare an updated Bushfire 
Management Plan (BMP) to support a Structure Plan amendment required due to the relocation of the 
school site within Madigan Estate, Baynton (hereafter referred to as the subject site, Figure 1).  ELA 
originally prepared the approved Structure Plan BMP in 2021 (ELA 2021a). The subject site is located 
within the City of Karratha and will result in an intensification of land use through the development of 
residential lots, a school, mixed use precinct, and public open spaces [POS] (Figure 2).   

The subject site is within a designated bushfire prone area (Area 2) as per the Western Australia State 
Map of Bush Fire Prone Areas (DFES 2024; Figure 3), which triggers bushfire planning requirements under 
State Planning Policy 3.7 Bushfire (SPP 3.7; Western Australian Planning Commission [WAPC] 2024) and 
reporting to accompany submission of the subdivision application in accordance with the associated 
Planning for Bushfire Guidelines (the Guidelines; WAPC 2024).  

The subject site is zoned as ‘Urban Development’ under the City of Karratha Local Planning Scheme 
No. 8. The subject site is bound by: 

A cemetery and Dampier Road to the north. 
Grassland to the south. 
Madigan Creek and adjacent residential development to the east. 
Madigan Road to the west. 

 
Any future planning applications within the Structure Plan amendment area will need to meet the 
requirements of the Guidelines and policies/standards in place at the time – this includes subdivisions 
for individual stages. It should be noted that the Structure Plan initially prepared by ELA (2021a) was 
prepared prior to the majority of development in the northern part of the Structure Plan amendment 
area. Development north of Wagari Drive has since occurred/is in the process of occurring: 

Development in the north-east of the Structure Plan area pre-dated the 2021 BMP, occurring in 
2012/2013.  
Stage 1C: Bushfire Management Plan (ELA 2021b), WAPC Approval 160527. 
Stage 2A: Bushfire Management Plan (ELA 2021b), WAPC Approval 161702. 
Stage 2B & 2C: Bushfire Management Plan (ELA 2024a), Subdivision application number 2024-
04142. 
Stage 2D: Bushfire Management Plan (ELA 2024b), Subdivision application number 200930. 

 
For detailed information regarding specific bushfire management strategies for these stages north of 
Wagari Drive, please refer to the relevant Bushfire Management Plans.  

This assessment has been prepared by ELA Bushfire Consultant Kristy Oliver with quality assurance 
undertaken by Eva Cronin (FPAA BPAD Level 2 Certified Practitioner No. BPAD45482). 
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1.2 Purpose and application of the plan 
The primary purpose of this BMP is to act as a technical supporting document to inform planning 
assessment.  This BMP is also designed to provide guidance on how to plan for and manage the bushfire 
risk to the subject site through implementation of a range of bushfire management measures in 
accordance with the Guidelines. Due to the school being a vulnerable land use, this BMP also provides 
the inclusion of a broad consideration of bushfire emergency procedures (Section 5) as required under 
SPP 3.7. 

1.3 Environmental considerations 
SPP 3.7 policy objective 5.4 recognises the need to consider bushfire risk management measures 
alongside biodiversity conservation, environmental protection and landscape amenity values.  

Any clearing (including re-clearing) of native vegetation onsite may require discussions with the local 
government, the Department of Water and Environmental Regulation and potentially the Department 
of Biodiversity, Conservation and Attractions to determine approvals requirements, during/post-
approval of DA.   

No revegetation is proposed within the subject site; however, if this changes, it will need to be addressed 
in a BMP Addendum or similar.  All landscaping within the development will be maintained in a low-
threat state. 

Approval of this BMP by the City of Karratha provides the acknowledgement and agreement required 
by the City of Karratha to continue managing land as ceded to them (post-development), with 
classifications as follows: 

POS’s to be managed in a low threat state as per Clause 2.2.3.2 (e) and (f), except for the 
following:  

o Heritage site within Stage 2C to be managed as Class G Grassland. 
o Heritage site to the south-east of the school site to be managed as Class C Shrubland. 

Road reserves managed in either a low threat state as per Clause 2.2.3.2 (e) and (f) or as Asset 
Protection Zones (APZs) where indicated.  

  





Figure 2: Site Plan
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2. Bushfire assessment results 

2.1 Broader Landscape Assessment 
As the entirety of the 2 km Broader Landscape Assessment (BLA) area was unable to be assessed while 
on-site, ELA has referred to Beard mapping (DPIRD 2019) to ascertain the majority of the vegetation is 
classified as grassland i.e. ‘Abydos Plain - Roebourne_589 Short bunch-grass savanna / Grass-steppe’ 
and ‘Abydos Plain - Roebourne_157 Grass-steppe (Hummock grassland Triodia spp.)’. Site-based 
vegetation assessment generally revealed riparian areas to be Class C Shrubland (with a grassy 
understorey); as such, the riparian areas have been mapped as classified vegetation, and any other 
vegetated areas mapped as unmanaged grassland. Developed areas have been classified as low threat 
vegetation. Land to the west of the subject site is mostly vegetated; however, the development 
immediately west of the subject site will likely serve as a disruption to the impact from a bushfire coming 
from the west. The developed area to the north-east will likely minimise the chances of a significant fire 
run affecting the subject site from that direction. The topography of the subject site and broader 
landscape area is predominantly that of a flat to slightly undulating surface with the steepest area 
(upslope relative to the subject site) to the south of the subject site. Further to the north-west, the land 
has a gentle downslope (relative to the subject site).   

2.1.1 Broader Landscape Assessment: Type A 
The subject site relating to the Structure Plan amendment area is classified as a Type A broader 
landscape.  Refer to Figure 4a–Figure 4c for the BLA. The assessment table is provided in below. 

Table 1: Broader Landscape Assessment: Type A 

CRITERIA POINTS 

Proximity of the planning proposal to a suitable destination is: 1 

The road pattern from the planning proposal to a suitable 
destination is: 

2 

The predominant vegetation pattern is: 2 

Exposure of the planning proposal to an identified external 
bushfire hazard (excluding Class G Grassland) is from: 

2 

 TOTAL POINTS 

0-11 points (BLT A) 
12-20 points (BLT B) 

7 

BROADER LANDSCAPE TYPE DETERMINED TYPE A 

 

2.1.1.1 Suitable destination 
All lots are within 1 km of a suitable destination located in a non-bushfire prone area (i.e. BAL-LOW). 
This suitable destination comprises the existing school oval/POS area located to the east of Madigan 
Creek. Post-development there will be additional BAL-LOW areas within the subject site, including some 
locations within the proposed school site. An alternate suitable destination is the Karratha Leisureplex 
identified by the City of Karratha in the Local Emergency Management Arrangements Plan (CoK 2021) 
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as the primary welfare/evacuation centre (located ~4 km to the east of the subject site).  Refer to Figure 
4c. 

2.1.1.2 Road pattern 
The road pattern to the school oval/POS, and the Karratha Leisureplex is simple and/or direct (limited 
intersections). Refer to Figure 4c. 

2.1.1.3 Predominant vegetation pattern 
The vegetation type is a mosaic pattern comprising a majority of mosaic pattern vegetation (i.e. 
grassland) and cleared vegetation (urban areas), with some classified vegetation associated with the 
creeks paralleling the Structure Plan amendment area. Refer to Figure 4b. 

2.1.1.4 External bushfire hazard 
While the creek lines (supporting vegetation other than Class G Grassland) paralleling the Structure Plan 
area are present in each quadrant, they are approximately only 100 m wide (measured perpendicular 
to the site) in parts to the east.  As such, these areas are not generally considered to provide a substantial 
fire run (i.e. contiguous extent of vegetation of one kilometre or more).  Thus, the exposure of the 
planning proposal to an identified external bushfire hazard (excluding Class G Grassland) is from two 
aspects (north-west and south-west). Refer to Figure 4b. 
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Figure 4c: Broader Landscape Assessment - Access routes
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2.2 Bushfire assessment inputs 
The following section is a consideration of spatial bushfire risk and has been used to inform the bushfire 
assessment in this report. 

2.2.1 Fire Danger Index 
A blanket Fire Danger Index (FDI) 80 is adopted for Western Australia, as outlined in Australian Standard 
AS 3959: 2018 Construction of Buildings in Bushfire Prone Areas (SA 2018) and endorsed by Australasian 
Fire and Emergency Service Authorities Council (AFAC).   

2.2.2 Vegetation classification and slope under vegetation 
Vegetation and effective slope (i.e. slope under vegetation) within the subject site and surrounding 
150 m (the assessment area) were assessed in accordance with the Guidelines and AS 3959:2018 with 
regard given to the Visual guide for bushfire risk assessment in Western Australia (DoP 2016).  The site 
assessment was undertaken on 29 October 2024. 

The classified vegetation and effective slope for the subject site (pre-development) from each of the 
identified vegetation plots are identified below in Table 2 and Figure 5.  Future detailed assessment at 
subsequent planning stages may result in refined vegetation classification and slopes and associated 
outputs (i.e. BAL Contour Map).   

Table 2:  Classified vegetation as per AS 3959: 2018 (pre-development) 

Plot Vegetation Classification Effective Slope 

1 Class C Shrubland All upslopes and flat land (0 degrees) 

2 Class G Grassland All upslopes and flat land (0 degrees) 

3 Excluded AS 3959: 2018 2.2.3.2 (c) - 

4 Excluded AS 3959: 2018 2.2.3.2 (e) & (f) - 

 

Photographs relating to each area and vegetation type are included in Appendix A.   

2.2.2.1 Post-development assumptions 
The post-development scenario within the subject site assumes the following:  

All vegetation will be cleared, with the exception of the: 

o Retained Class G Grassland in Stage 2C associated with the heritage site (that has been 
excluded under Clause 2.2.3.2 [c]).  

o Retained Class C shrubland associated with the heritage site to the south-east of the school 
site.  

Developed areas will be excludable under Clause 2.2.3.2 (e) and (f) of AS 3959:2018.  Any 
plantings will be maintained as excluded vegetation in accordance with Clause 2.2.3.2 (f) of 
AS 3959:2018 or APZ standards in the Guidelines (Appendix B) as part of the subdivision works. 
Indicative APZs will be applied to areas adjacent to classified vegetation that are yet to be 
developed in order to reduce potential impacts to development from bushfires. This includes 
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road reserves and lot setbacks (where required). It is assumed road verges in already developed 
areas are managed to a low threat state as per Clauses 2.2.3.2 (e) and (f). 
The POS’s (excluding the vegetation associated with the heritage sites) are to be managed to a 
low threat state as per Clause 2.2.3.2 (f) of AS 3959:2018. 
Residential lot landholders will maintain future landscaping in a low threat state as per Clause 
2.2.3.2 (f) of AS 3959:2018 and in accordance with the City of Karratha Fire Mitigation Notice. 

 

Outside the subject site, it has been assumed: 

Areas classified as excluded under Clause 2.2.3.2 (e) and (f) of AS 3959:2018 will continue to be 
managed in a low threat state as per Clause 2.2.3.2(e) or (f) or City of Karratha fire mitigation 
notice (i.e. roads, parks, urban development, maintained gardens around dwelling on residential 
lots etc. 

 
The classified vegetation and effective slope for the subject site (post-development) from each of the 
identified vegetation plots are identified below in Table 3. Figure 6 displays the post-development 
vegetation classification, including areas excluded under clauses 2.2.3.2 (e) and (f), APZs and POS areas.  

Table 3:  Classified vegetation as per AS 3959: 2018 (post-development) 

Plot Vegetation Classification Effective Slope 

1 Class C Shrubland All upslopes and flat land (0 degrees) 

2 Class G Grassland All upslopes and flat land (0 degrees) 

3 Excluded AS 3959: 2018 2.2.3.2 (c) - 

4 Excluded AS 3959: 2018 2.2.3.2 (e) & (f) - 
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Figure 6: Vegetation Classification (Post-development)
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2.3 Bushfire assessment outputs 
A Bushfire Attack Level (BAL) assessment has been undertaken in accordance with SPP 3.7, the 
Guidelines, AS 3959:2018 and the bushfire assessment inputs in Section 2.2. This approach was adopted 
as the structure plan concept contains sufficient detail to determine future lot layout, therefore a BAL 
assessment (in the form of a BAL Contour Map) will be more useful in demonstrating potential site risks. 

2.3.1 BAL assessment  
All land located within 100 m of the classified vegetation depicted in Figure 6 (i.e. post-development) is 
considered bushfire prone and is subject to a BAL assessment in accordance with AS 3959:2018.   

A Method 1 BAL assessment (as outlined in AS 3959:2018) has been completed for the proposed 
development and incorporates the following factors: 

Fire Danger Index (FDI) rating. 
Vegetation class. 
Slope under classified vegetation. 
Distance between proposed subdivision area and the classified vegetation.   

Based on the identified BAL, construction requirements for future buildings on the proposed residential 
lots can then be assigned.  The BAL rating provides an indication of the expected level of bushfire attack 
(i.e. radiant heat flux, flame contact and ember penetration) that may be received by proposed buildings 
and subsequently informs the standard of construction (and any setbacks) required to increase building 
survivability.  

2.3.2  Method 1 BAL assessment  
Table 4 and Figure 7 display the Method 1 BAL assessment (in the form of BAL contours) that has been 
completed for the subject site in accordance with AS 3959:2018 methodology.  

The BAL assessment factors in clearing of vegetation (and management of any subsequent planted 
vegetation), and APZs placed over residential cells/lots. Consequently, only two of the three plots listed 
in Table 2 (i.e. Plots 1 and 2) have been assessed in Table 4 as all other plots will either:  

Be cleared and maintained as per an exclusion under Clause 2.2.3.2 of AS 3959:2018. 
Are already excluded under Clause 2.2.3.2 of AS 3959:2018. 
Are located outside of the 100 m assessment area. 

 

Table 4: Method 1 BAL calculation (BAL contours) 

Plot Vegetation Classification Effective Slope 
Separation distances required 

BAL-FZ BAL-40 BAL-29 BAL-19 BAL-12.5 

1 Class C Shrubland 
All upslopes and flat 

land (0 degrees) 
<7 7–<9 9–<13 13–<19 19–<100 

2 Class G Grassland 
All upslopes and flat 

land (0 degrees) 
<6 6–<8 8–<12 12–<17 17–<50 

ALL OTHER PLOTS ARE EITHER EXCLUDED UNDER CLAUSE 2.2.3.2 OR GREATER THAN 100 M FROM THE SUBJECT SITE 
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2.4 Identification of issues arising from the BAL assessment 
Management measures will need to be factored into the development design as early as possible to 
ensure a suitable, compliant and effective bushfire management outcome is achieved to ensure 
protection of future life and property assets.  Demonstration of compliance with the relevant 
requirements of SPP 3.7, the Guidelines and AS 3959 at future planning stages will also depend on the 
developer’s ability to coordinate the timing and staging of clearing and development works within the 
subject site with those developments proposed on adjacent landholdings in the aim of avoiding bushfire 
impacts from temporary retained vegetation. 

The indicative BAL assessment indicates portions of some residential cells, and the mixed use cell (F1) 
within the subject site are potentially exposed to BAL-40 and BAL-FZ ratings due to classified vegetation 
that is located outside the bounds of the subject site.   

Future detailed design (which may include incorporating minimum setbacks/APZs on certain lots) will 
-29.  For the portion of the Structure Plan amendment area yet to be 

developed, an 8 m setback will be required for Cell A1 (from the northern boundary – this may be 
temporary in nature until future development to the north) and Cell H1 (from the western boundary - 
noting R30 residential density). Cell F1 (mixed use) should also have an 8 m setback from the western 
boundary. For areas that have already received subdivision approval, Cell E2 and Cell E6 are to have an 
8 m setback applied as part of their respective stage subdivision BMPs.   

With the above taken into account, ELA considers the post-development bushfire risk to the subject site 
from both within the subject site and adjacent areas can be adequately managed through the 
application of the acceptable solutions under the Guidelines and any additional specified management 
measures (refer to Section 3.1, 3.2, Figure 8a and Figure 8b). 

Should there be any changes in development design or vegetation/hazard extent that requires a 
modified bushfire management response, then the above BAL ratings will need to be reassessed for the 
affected areas and documented in a brief addendum to this BMP. 
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Figure 7: Bushfire Attack Level (BAL) Contours - (Post-development)
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3. Assessment against the Bushfire Protection Criteria 

3.1 Compliance  
The proposed Structure Plan amendment is required to comply with policy measures 7.1 & 7.4 of SPP 
3.7 and the Guidelines.  Implementation of this BMP is expected to meet policy objectives 5.1–5.4 and 
policy outcomes 6.1–6.4 of SPP 3.7.  Future planning applications within the subject site will be required 
to comply with SPP 3.7 and associated Guidelines that are in effect at that time.   

In response to the above requirements of SPP 3.7 and the Guidelines, bushfire risk management 
measures, as outlined, have been devised for the proposed Structure Plan amendment in accordance 
with Guideline acceptable solutions to meet compliance with bushfire protection criteria.   

Table 5 outlines the Acceptable Solutions (AS) that are relevant to the proposal and summarises how 
the intent of each Bushfire Protection Criteria has been achieved.  No Outcomes Based (OB) Approaches 
have been proposed for this proposal.  The Broader Landscape Assessment required for Element 1 is 
depicted in Figure 4a–Figure 4c.  Bushfire Protection Criteria management measures are depicted in 
Figure 8a, and Figure 8b, where relevant. 

Table 5: Summary of solutions used to achieve bushfire protection criteria 

Bushfire Protection 
Criteria 

AS OB N/A Comment 

Element 1:  Location 

A1.1a Broader 
landscape Type A 

   

The subject site relating to the Structure Plan amendment area is classified as 
Type A and as such, no additional assessment is required.   

Refer to Section 2.1 for information on the BLA, including Figure 4a–Figure 4c. 

The proposed development is considered to be compliant with A1.1a.  

Element 2:  Siting and 
design 

A2.1 Siting and design 

   

While portions of some residential cells without perimeter roads, and the 
mixed use cell may be subject to BAL-40 and BAL-FZ, future detailed design 
can be refined in BMPs supporting future planning applications to ensure no 
habitable buildings will be located in these areas (indicated by indicative 
APZs/8 m setbacks in Figure 6, Figure 7 and Figure 8b). Furthermore, bushfire 
hazards immediately to the south and south-east will likely be temporary in 
nature and will be removed as future development occurs.  

Through the application of APZs/setbacks, the proposed development can 
achieve a radiant heat impact not exceeding 29kW/m2 (BAL-29).   

The proposed development is considered to be compliant with A2.1 as any 
issues can be further addressed with design detail and/or ongoing hazard 
removal as future development proceeds. 

A2.2 Asset Protection 
Zone (APZ) 

   

As the lot layout for areas yet to be developed are currently unconfirmed, 
only indicative APZs can be prescribed at this level of planning. APZs (including 
whether temporary or in-perpetuity) will be further defined in BMPs 
supporting future planning applications to ensure that all future habitable 
buildings on lots will be subject to a BAL rating of BAL-29 or lower. APZs will 
vary in width from 8 m on residential lots, to the width of the applicable road 
reserve. 

Future development may occur to the north, east and south of the subject site 
and thus, some bushfire hazards will be temporary in nature. APZs can be 



Bushfire Management Plan: 
Structure Plan Amendment: Madigan Estate, Baynton | DevelopmentWA 

© ECO LOGICAL AUSTRALIA PTY LTD 19 

Bushfire Protection 
Criteria 

AS OB N/A Comment 

removed as future development with and adjacent to the subject site no 
longer necessitates this requirement. 

Figure 6, Figure 7 and Figure 8b demonstrate that APZs can be accommodated 
within road reserves and where required, residential cells as per the Plan of 
Subdivision provided in Figure 2. Future planning applications may require 
APZs/associated setbacks on some lots where classified vegetation is 
immediately adjacent to the subject site, and where no perimeter road exists.  

Location of APZs that are maintained in accordance with requirements of 
‘Standards for Asset Protection Zones’ (WAPC 2024; Appendix B) will be 
confirmed at subsequent stages of the planning process. 

Should development be staged, in order to ensure lots within each stage are 
compliant with the BALs in this BMP, 50/100 m1 APZs should cleared around 
each stage of subdivision (or to the extent possible within the developer’s 
landholdings). This can be detailed in BMPs supporting future planning 
applications. 

The proposed development is considered to be compliant with A2.2. 

A2.3 Clearing of native 
vegetation 

   

Owing to the intensification of land use for residential, mixed use and 
education purposes, it is unavoidable that the subject site will need to be 
cleared of native vegetation. However, vegetation will be retained within the 
0.15 ha heritage site located within Stage 2C POS and the heritage site to the 
south-east of the school site. 

The proposed development is considered to be compliant with A2.3. 

Element 3:  Vehicular 
Access 

A3.1 Public roads 

   

The subject site is currently accessed by existing public roads, with further 
roads to be developed as the southern part of the Structure Plan area is 
developed.  

The Guidelines do not prescribe values for the trafficable 
(carriageway/pavement) width of public roads as they should be in 
accordance with the class of road as specified in the IPWEA Subdivision 
Guidelines, Liveable Neighbourhoods, Austroad Standards and/or any 
applicable standard in the local government area.   

All new public roads within the subject site will be constructed to comply with 
the requirements set out in the IPWEA Subdivision Guidelines and Vehicular 
access technical requirements in accordance with the Guidelines applicable at 
the time of development.  This will be addressed in further detail at 
subsequent stages of the planning process.  For reference, current vehicular 
access technical requirements are included in Appendix C. 

The existing and proposed public roads within the subject site and external to 
the subject site are a minimum of 6 m wide. ELA therefore consider the 
existing public road network would likely provide suitable access and egress 
for the community and emergency services personnel in the event of a 
bushfire.   

The proposed development is considered to be compliant with A3.1. 
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Bushfire Protection 
Criteria 

AS OB N/A Comment 

A3.2 Access routes 

   

Currently arterial access/egress to/from the subject site through the main 
public road network is available via Euro Boulevard/Dampier Highway to the 
north-east of the site, allowing two-way travel.  An EAW allowing two-way 
travel out to Madigan Road via Prancing Ave/Wagari Drive currently exists. As 
part of development in Stage 2D (Subdivision application number 200930), 
the EAW will be converted to a permanent secondary access/egress route 
that allows two-way travel via Wagari Drive/Madigan Road (Figure 8a). As part 
of the Structure Plan amendment, an additional access/egress route allowing 
two-way travel will be available south of Wagari drive, exiting to Madigan 
Road Figure 8a). All three routes provide access to suitable destinations. 

Subject to future development, Wagari Drive and the east–west road to the 
south of Wagari Drive will be established and will connect the subject site to 
the existing development east of Madigan Creek. Additionally (pending zoning 
changes) there will also be two local roads that allow access/egress from the 
southern portion of the subject site (Figure 8a).  

In total, there will be three major arterial roads allowing for two-way travel as 
part of the subject site development. Future development will also provide for 
two access/egress points to the east and two to the south. 

Should development be staged, it must be ensured two points of access, 
allowing two-way travel is available at all times. This can be detailed in BMPs 
supporting future planning applications. 

All roads will comply with the vehicular access technical requirements 
outlined in the Guidelines (Appendix C).   

The proposed development is considered to be compliant with A3.2a. 

A3.3a No-through 
roads 

   All roads will be through roads with the exception of the: 

North–south road to the west of residential cell A1. 
Eastern terminus of Wagari Drive. 
Eastern terminus of the road south of Wagari Drive. 

The terminus of these roads are <200 m from the proposed lot boundary to 
an intersection where two-way access is provided and thus, a cul-de-sac can 
be considered as an acceptable solution. Should cul-de-sac turnaround heads 
(18 m in diameter) not fit entirely within the road reserve, then cul-de-sacs 
will need to reside within adjacent lots or POS. These cul-de-sacs are to 
remain in place until future road connections remove this requirement. 

In the event of staging, any temporary no-through roads will be detailed in 
individual BMPs relating to each stage.  This can be detailed in BMPs 
supporting future planning applications. 

The proposed development is considered to be compliant with A3.3a. 

A3.3b No-through-
road requirements 

   All public roads will meet the vehicular access requirements of the Guidelines 
(refer also A3.1), and will have a turnaround area of 18 m at the terminus.  

A3.4 Emergency 
access way 

   No Emergency Access Ways (EAW) are required for this Structure Plan. 

However, ELA note a previously approved, signposted emergency access way 
(EAW) is currently in place through Stage 2D along Wagari Drive that was 
required as part of the staging process for development to the north of 
Wagari Drive. Once Stage 2D is established this will be a permanent, public 
road.  

The proposed development is considered to be compliant with A3.4. 
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Bushfire Protection 
Criteria 

AS OB N/A Comment 

A3.5a Perimeter roads    The majority of cells have perimeter roads with the exception of A1, E2, E6, 
F1, H1. However, these cells abut Class G Grassland; a such, perimeter roads 
are not required.  

However, where staging results in residential cells abutting Class C Shrubland, 
a perimeter road (or FSAR) will be required. This can be detailed in BMPs 
supporting future planning applications. 

The proposed development is considered to be compliant with A3.5a.  

A3.5b Fire service 
access route 

   No fire service access routes are required or proposed due to either perimeter 
roads being present, or perimeter roads not being required due to the cells 
abutting Class G Grassland.  

However, where staging results in residential cells abutting Class C Shrubland, 
a temporary FSAR (or perimeter road) will be required. This can be detailed in 
BMPs supporting future planning applications. 

A3.5b is not applicable to this proposed subdivision.     

A3.6 Battle-axe access 
legs 

   Lot configurations for the southern part of the Structure Plan amendment 
area are not indicated at this stage; however, given the density of residential 
dwellings, should battle-axe legs be proposed, it is very likely they will be 
<50 m from a public road in a reticulated area.  In the event they are >50 m 
from a public road, they will need to meet the requirements of the Guidelines 
with respect to battle-axe access legs. This can be detailed in BMPs supporting 
future planning applications.  

A3.6 is not applicable to this proposed subdivision.   

Element 4:  Water 
supply 

A4.1 Water supply for 
structure plans 

   

The surrounding areas have a reticulated water supply that will be extended 
to all proposed lots in accordance with the Water Corporation’s Design 
Standard DS 63 Water Reticulation Standard. 

The proposed development is considered to be compliant with A4.1.  

A4.2 Water supply for 
subdivision 
applications 

   A4.2 is not applicable to Structure Plans.  

A4.3 Water supply for 
existing habitable 
buildings(s) 

   

Development in the Structure Plan area has occurred prior to this updated 
Structure Plan BMP being developed.  ELA notes all existing habitable 
dwellings in the northern portion of the Structure Plan area are connected to 
reticulated water.  

There are no existing dwellings in the southern portion of the subject site 
(south of Wagari Drive). 

The proposed development is considered to be compliant with A4.3. 

NOTE: AS - ACCEPTABLE SOLUTION, OB - OUTCOMES BASED APPROACH, N/A- NOT APPLICABLE. 
1 50 M APZ REQUIRED FOR CLASS G GRASSLAND, 100 M APZ REQUIRED FOR CLASS C SHRUBLAND. 
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3.2 Additional Bushfire Requirements 

3.2.1 Development to the north of Wagari Drive 
With the exception of the north-east of the Structure Plan area, the majority of development north of 
Wagari Drive has already taken place, or is scheduled to take place.  Please refer to the relevant BMPs 
listed in Section 1.1 for specific bushfire management strategies for each stage.  

3.2.2 Landscape management and hazard separation zones 
All landscaping areas within the subject site (POS and road verges) will be maintained in a manner that 
will not result in classifiable vegetation. 

3.2.2.1 Asset Protection Zones 
Areas immediately adjacent to classified vegetation such as roads (e.g. Trevarton Drive) and some 
portions of residential cells without a perimeter road will be managed as APZs to ensure separation of 
bushfire hazards and property.  This can be detailed further in BMPs supporting future planning 
applications and subject to Guidelines that are in operation at the time of development. Refer to 
Figure 8b for indicative location of APZs and refer to Appendix B for detailed information on APZs and 
their management in accordance with the Guidelines. 

3.2.2.2 Clause 2.2.3.2 (f) of AS 3959:2018 
This will include landscaping established and maintained as per Clause 2.2.3.2 (f) of AS 3959:2018.  
Adherence to Clause 2.2.3.2 (f) (i.e. managing vegetation to a ‘low threat state’) involves factors such as 
flammability, moisture content or fuel load.  Flammability, moisture content and fuel load can be 
managed by any, or all of the following: reticulated and maintained lawn, removing lower tree branches 
and loose bark within 2 m of ground level, removing dead branches, managing and removing leaf litter, 
etc. Examples of vegetation able to achieve this Clause include grassland managed in a minimal fuel 
condition (nominal height of 100 mm), maintained lawns, maintained public reserves and parklands, 
cultivated gardens, nature strips and windbreaks.   

3.2.3 Staging buffers – APZs and vehicular access 
Should development take place in stages, it will be necessary to establish and maintain APZs (within the 
bounds of the developer’s landholdings) around each stage to ensure separation is maintained between 
proposed lots and any retained temporary bushfire hazards.  As a general guide, where the adjacent 
vegetation is Class G Grassland, 50 m APZs are to be established, where the adjacent vegetation is Class 
C Shrubland, 100 m APZs are to be established (the Class G Grassland separation width may vary should 
Class C Shrubland occur beyond the Class G Grassland, but is still within 100 m of the subject site).  APZs 
are to be managed in accordance with the requirements of ‘Standards for Asset Protection Zones’ 
(Appendix B) and are to be maintained until such time as future development removes this requirement. 

Vehicular access provisions, including maintaining a minimum of two points of access/egress for each 
stage, must also be addressed. This may involve established public roads or temporary EAWs until two 
public access roads are available. 
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3.2.4 School site and mixed use precinct 
Site-specific BMPs and mitigation measures will be developed for any future planning applications 
associated with proposed development (located in bushfire prone areas) within the school site and 
mixed-use precinct.   

The school site is categorised as a vulnerable land use due to future activities planned on the site and 
definitions within the Guidelines (WAPC 2024).  Future planning applications (i.e. development 
applications) within the school site, therefore, may require a Bushfire Emergency Plan (in addition to a 
BMP) to ensure the intent of SPP 3.7 is achieved.  Where applicable, this will be addressed at future 
planning stages.  Where possible, habitable buildings associated with vulnerable land uses should be 
located in lowest risk areas of the development site (i.e. BAL-LOW). 
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Figure 8b: Spatial Representation of Bushfire Management Strategies
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4. Implementation and enforcement 

Implementation of the BMP applies to DevelopmentWA, the City of Karratha, and future landowners to 
ensure bushfire management measures are adopted and implemented on an ongoing basis.  This BMP 
has been prepared as a strategic guide to demonstrate how development compliance can be delivered 
at future planning stages in accordance with the Guidelines.  In this respect, management measures 
documented in Section 3, where applicable, will be incorporated into development design as early as 
possible and confirmed through subdivision design.   

Existing developments are required to meet the requirements specified in stage-specific BMPs (ELA 
2021b, ELA 2024a, ELA 2024b). Future subdivision BMPs are required to meet the relevant commitments 
outlined in this BMP and are to comply with the relevant policy, standards and guidelines in place at the 
time of BMP preparation.  The BMPs are to include the following detailed information (where 
applicable): 

Proposed lot layout, including any public open space (POS), drainage areas and retained 
vegetation. 
Landscaping design/plans in regard to POS, drainage areas and retained vegetation, consistent 
with the provisions of this BMP. 
Post-development classified vegetation extent and effective slope. 
A BAL contour map demonstrating that future dwellings can achieve BAL ratings of BAL–29. 
Location and width of compliant APZs/setbacks where required. 
Details regarding how bushfire management will be addressed during development staging (i.e. 
staging APZ buffers, vehicular access, etc). 
Vehicular access provisions, including demonstration that a minimum of two access routes will 
be achieved for each stage of development in accordance with Acceptable Solution A3.2. 
Water supply provisions with regard to reticulated water. 
Provisions for Notification on Title for any future lots with BAL ratings BAL–12.5 as a condition 
of subdivision. 
Assessment and compliance with acceptable solutions and/or outcomes based approaches of 
the bushfire protection criteria in the Guidelines. 
Proposed timing and responsibilities for implementation and management of bushfire 
mitigation measures. 
Requirements for construction of any Class 1, 2, 3 or associated 10a buildings as well as Class 9b 
buildings in accordance with AS 3959 to the assessed BAL rating at the building/construction 
stage. 
Identification of any proposed vulnerable land uses and the required bushfire response to 
address bushfire planning requirements under SPP 3.7 for such land uses. 
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5. Bushfire Emergency Procedures 

In relation to vulnerable land uses, SPP 3.7 requires the consideration of broad bushfire emergency 
procedures and options for evacuation and an off-site shelter, as well as an on-site shelter.  This section 
provides an overview of the key bushfire emergency considerations for the school site, with more 
detailed information to be provided in the Bushfire Emergency Plan (BEP) to be developed at later 
planning stages (where applicable). 

5.1 Broad site risk analysis (key factors) 

5.1.1 Occupant characteristics 
The school is a primary school, so children will be aged between 6 to 12 years. Occupants will also include 
school staff.  

5.1.2 Vegetation and bushfire hazard separation 
The vegetation to the east of the school site is predominantly Class G Grassland, and Public Open Space 
and will be separated by a road. Separation in the north will include a road and residential lots. Once 
developed, the land to the north, north-east, west and south of the school will be excludable under 
Clause 2.2.3.2 (e) and (f). Additionally, land to the east of the Structure Plan area is marked as a future 
development site subject to zoning changes. 

Within the school site, all vegetation will be managed to a low threat state, and where appropriate, an 
APZ will be placed over the vegetation. 

5.1.3 Access/egress  
The school site is surrounded by roads that will provide multiple suitable access/egress options.  

5.1.4 Suitable on-site shelter and off-site evacuation refuge 
There are a number of BAL-LOW areas within the subject site (including within the school site) that may 
be suitable as an on-site shelter.  

Approved City of Karratha off-site evacuation refuges are provided in the City’s Local Emergency 
Management Arrangements Plan (CoK 2021). Additionally, an existing school oval (publicly accessible) 
to the east of Madigan Creek could also provide an off-site evacuation refuge.  Suitable off-site 
evacuation refuges will be determined as part of future planning stages.  
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6. Conclusion  

In the author’s professional opinion, the bushfire protection requirements listed in this assessment 
provide an adequate standard of bushfire protection for the proposed structure plan amendment. As 
such, the proposed subdivision is consistent with the aim and objectives of SPP 3.7 and associated 
guidelines and is recommended for approval. 
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Appendix A – Classified Vegetation Photos 

Plot  1 Classification or exclusion clause: Class C Shrubland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 1 

Classified vegetation within this plot is predominantly 
less than 2 m in height with a foliage cover greater than 
30%. The understorey is characterised by dense low 
shrubs and grasses.  This site is associated with Madigan 
Creek. 

Vegetation is situated on flat land.  

 

Plot  1 Classification or exclusion clause: Class C Shrubland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 2 

Classified vegetation within this plot is predominantly 
less than 2 m in height with a foliage cover greater than 
30%. The understorey is characterised by dense low 
shrubs and grasses.  

Vegetation is situated on flat land. 

 

Plot  1 Classification or exclusion clause: Class C Shrubland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 3 (background) 

Classified vegetation within this plot is predominantly 
less than 2 m in height with a foliage cover greater than 
30%. The understorey is characterised by dense low 
shrubs and grasses.  

Vegetation is situated on flat land. 
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Plot  1 Classification or exclusion clause: Class C Shrubland 

Effective slope: All upslopes and flat land (0 degrees)

Photo Point 4  

Classified vegetation within this plot is predominantly 
less than 2 m in height with a foliage cover greater than 
30%. The understorey is characterised by dense low 
shrubs and grasses.  

Vegetation is situated on flat land. 

 

Plot  1 Classification or exclusion clause: Class C Shrubland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 5 

Classified vegetation within this plot is predominantly 
less than 2 m in height with a foliage cover greater than 
30%. The understorey is characterised by dense low 
shrubs and grasses.  

Vegetation is situated on flat land. 

 

Plot  1 Classification or exclusion clause: Class C Shrubland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 6  

Classified vegetation within this plot is predominantly 
less than 2 m in height with a foliage cover greater than 
30%. The understorey is characterised by dense low 
shrubs and grasses.  

Vegetation is situated on flat land. 
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Plot  2 Classification or exclusion clause: Class G Grassland 

Effective slope: All upslopes and flat land (0 degrees)

Photo Point 7  

Classified vegetation within this plot is predominantly 
grassland with foliage cover from the overstorey less 
than 10%.   

Vegetation is situated on flat land. 

 

Plot  2 Classification or exclusion clause: Class G Grassland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 8 

Classified vegetation within this plot is predominantly 
grassland with foliage cover from the overstorey less 
than 10%.   

Vegetation is situated on flat land. 

 

Plot  2 Classification or exclusion clause: Class G Grassland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 9 

Classified vegetation within this plot is predominantly 
grassland with foliage cover from the overstorey less 
than 10%.   

Vegetation is situated on flat land. 
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Plot  2 Classification or exclusion clause: Class G Grassland 

Effective slope: All upslopes and flat land (0 degrees)

Photo Point 10 

Classified vegetation within this plot is predominantly 
grassland with foliage cover from the overstorey less 
than 10%.   

Vegetation is situated on flat land. 

 

Plot  2 Classification or exclusion clause: Class G Grassland 

  Effective slope: All upslopes and flat land (0 degrees) 

Photo Point 11 (background) 

Classified vegetation within this plot is predominantly 
grassland with foliage cover from the overstorey less 
than 10%.   

The foreground comprises the APZ currently over Stage 
2D. 

Vegetation is situated on flat land. 

 

Plot  3 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (c) 

  Effective slope: - 

Photo Point 12 (foreground) 

This plot relates to the heritage site within the POS of 
Stage 2C. While it involves the retention of Class G 
Grassland, this plot has been excluded under Clause 
2.2.3.2 (c) as the POS has already been developed and 
is >20 m from classified vegetation to the east and 
>20 m from residential lots.  
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Plot  4 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (e) and (f) 

Effective slope: -

Photo Point 13 

This plot comprises the POS associated with Stage 2C.  
With the exception of the Class G Grassland plot that 
has been retained (left midground of photo, and 
illustrated in Photo Point 11), the remainder of the POS 
has been cleared and managed to a low threat state and 
as such, has been excluded under clause 2.2.3.2 (e) & (f) 
AS 3959:2018.   

 

Plot  4 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (e) and (f) 

  Effective slope: - 

Photo Point 14 

This photograph depicts Prancing Ave in the northern 
portion of the subject site comprising roads, footpaths, 
vegetation managed to a low threat state and 
residential buildings with landscaped gardens.  

This plot has been excluded under clause 2.2.3.2 (e) & 
(f) of AS 3959:2018.   

 

Plot  4 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (e) & (f) 

  Effective slope: - 

Photo Point 15 

This plot has been excluded under clause 2.2.3.2 (e) & 
(f) of AS 3959:2018.  This area currently comprises 
roads, a footpath and land cleared for development. 
Future development will involve residential buildings 
with landscaped gardens.  
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Plot  4 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (e) and (f) 

Effective slope: -

Photo Point 16 

This plot has been excluded under clause 2.2.3.2 (e) & 
(f) of AS 3959:2018.  This area currently comprises 
roads, a footpath and land cleared for development. 
Future development will involve residential buildings 
with landscaped gardens.  

 

 

Plot  4 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (e) and (f) 

  Effective slope: - 

Photo Point 17 

This plot has been excluded under clause 2.2.3.2 (e) & 
(f) of AS 3959:2018.  This area currently comprises 
roads, a footpath and land cleared for development. 
Future development will involve residential buildings 
with landscaped gardens.  

 

 

Plot  4 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (e) & (f) 

  Effective slope: - 

Photo Point 18 (background) 

This plot has been excluded under clause 2.2.3.2 (e) & 
(f) of AS 3959:2018.  This area comprises a bus depot to 
the west of Madigan Road.   
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Plot  4 Classification or exclusion clause: Excluded AS 3959-2018 2.2.3.2 (e) and (f) 

Effective slope: -

Photo Point 19 

This photo point depicts Madigan Road to the west of 
the subject site.  Madigan Road has been excluded 
under clause 2.2.3.2 (e) & (f) of AS 3959:2018.   
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Appendix B – Standards for Asset Protection Zones 

The following standards have been extracted from the Planning for Bushfire Guidelines (WAPC 2024).   

Where a development site cannot be wholly located within an area with a radiant heat impact not 
exceeding 29 kW/m² (BAL-29) in its pre-development state, an indicative APZ is to be provided and meet 
the following requirements: 

Width: the APZ is to be measured from the development site, and of sufficient size to ensure 
the radiant heat impact of a bushfire does not exceed 29 kW/m² (BAL-29) in all circumstances. 
Location: the APZ is to be contained solely within the boundaries of the lot, except in instances 
where: 

o The vegetation on the adjoining lot(s) is, and will continue to be, low threat as per Clause 
2.2.3.2 of AS 3959 or the requirements of Appendix B.2, Table 9 – APZ technical 
requirements, or an alternative standard in a local planning scheme, on an ongoing basis in 
perpetuity as agreed upon via a substantiated management agreement between the 
applicable landowners and the local government; or 

o The adjoining land is, and will remain in perpetuity, non-vegetated such as a sealed or 
unsealed road, or a water body. 

Management: the APZ is managed in accordance with the requirements of Appendix B.2, Table 
9 – APZ technical requirements, or an alternative standard in a gazetted local planning scheme. 

OBJECT REQUIREMENT 

Fences within the APZ Should be constructed from non-combustible materials (for example, iron, brick, 
limestone, metal post and wire, or bushfire-resisting timber referenced in Appendix F of 
AS 3959). 

Fine fuel load (combustible, 
dead vegetation matter less 
than 6 mm in thickness) 

Should be managed and removed on a regular basis to be maintained as low 
threat vegetation 
Should be maintained at less than two tonnes per hectare (on average) 
Mulches should be non-combustible such as stone, gravel, shells, rock or crushed 
mineral earth or wood mulch more than five millimetres in thickness. 

Trees* 
(more than 6 m in height) 

Trunks at maturity should be a minimum distance of six metres from all 
elevations of the building 
Branches at maturity should not touch or overhang a building or powerline 
Lower branches and loose bark should be removed to a height of two metres 
above the ground and/ or surface vegetation. 
Canopy cover within the APZ should be less than 15 per cent of the total APZ area  
Tree canopies at maturity should be at least 5 m apart to avoid forming a 
continuous canopy. Stands of existing mature trees with interlocking canopies 
may be treated as an individual canopy provided the total canopy cover within 
the APZ does not exceed 15 per cent and is not connected to the tree canopy 
outside the APZ. 
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OBJECT REQUIREMENT

Shrub* and scrub* (0.5 m to 6 
m in height). Shrub and scrub 
more than 6 m in height are to 
be treated as trees.

Should not be located under trees or within three metres of buildings
Should not be planted in clumps more than five square metres in area
Clumps should be separated from each other and any exposed window or door 
by at least 10 metres.

Ground cover*(less than 0.5 
m in height. Ground cover 
more than 0.5 m in height is to 
be treated as shrub)

Can be planted under trees but must be maintained to remove dead plant 
material, as prescribed in ‘Fine fuel load’ above
Can be located within two metres of a structure but three metres from windows 
or doors if more than 100 mm in height.

Grass Grass should be maintained at a height of 100 mm or less, at all times
Wherever possible, perennial grasses should be used and well-hydrated with 
regular application of wetting agents and efficient irrigation.

Defendable space Within three metres of each wall or supporting post of a habitable building; the area is kept 
free from vegetation but can include ground cover, grass and non- combustible mulches as 
prescribed above.

Liquid petroleum gas 
cylinders

Should be located on the side of a building farthest from the likely direction of a 
bushfire or on the side of a building where surrounding classified vegetation is 
upslope, at least one metre from vulnerable parts of a building
The pressure relief valve should point away from the house
No flammable material within six metres from the front of the valve
Must sit on a firm, level and non-combustible base and be secured to a solid 
structure.

Notes:
* Plant flammability, landscaping design and maintenance should be considered – refer to explanatory notes provided in 
WAPC 2024 Planning for Bushfire Guidelines. 
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1 INTRODUCTION 

This report presents the results of a geotechnical investigation carried out by Coffey Geotechnics Pty 
Ltd (Coffey) for Cossill & Webley Consulting Engineers (Cossill & Webley) acting on behalf of 
Benchmark Projects for the Madigan Road Development Site, Karratha, Western Australia.   

This work was commissioned by Mr Jonathan Yelland of Benchmark Projects on 6 October 2010 via a 
completed “Authorisation to Proceed” form enclosed with the Coffey proposal dated 16 July 2010 (Ref. 
GEOTPERT02828AS-AA-P). 

This report is prepared and is to be read subject to the terms and conditions contained in our proposal 
referenced above. Our advice is based on the information stated and on the assumptions expressed 
herein.  Should that information or the assumptions be incorrect, then Coffey Geotechnics Pty Ltd shall 
accept no liability in respect of the advice whether under law of contract, tort or otherwise. 

2 PROPOSED DEVELOPMENT 

It is understood that the Madigan Road site is about 68ha in area and is proposed for residential 
development. The residential lots are proposed for R17.5 to R60 zoning. 

3 OBJECTIVES 

The objectives of the geotechnical investigation were to ascertain the following: 

 Soil, rock and groundwater conditions within the significant foundation support zone for the sites in 
general; 

 Site classification in accordance with AS2870-1996 and requirements to improve the classification; 

 Retaining wall design considerations and design parameters; 

 Pavement design parameters and construction requirements; and 

 Construction considerations pertinent to the proposed development, including site preparation, 
excavation conditions, protection of footing excavations, suitability of materials for structural fill, 
compaction control, groundwater control and the need for subsoil drainage. 

4 INFORMATION SUPPLIED BY OTHERS 

Cossill & Webley have provided Coffey with the following information: 

 Geotechnical Investigation, Lot 500 Madigan Road, Proposed Test Pit Locations (Ref: 14004-
00 Rev 0, Dated 15 October 2010); 

 Karratha, Regional Hotspot Land Supply Update, Identified Project areas (Ref: GL248-2007-2 
Dated 22 October 2010); 

 Landcorp Madigan Road Residential (Ref: 11879it4, Dated 9 December 2010); and  

 Proposed Test Pit Locations (Ref: Excel Spreadsheet 101015 drill holes, Dated 10 October 
2010). 
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5 FIELDWORK 

5.1 General 

Fieldwork was carried out on the 19 and 20 October 2010 in the full time presence of personnel from 
Coffey. Test pit co-ordinates were provided by Cossill & Webley to Coffey and were located onsite 
using hand held GPS relative to Map Grid of Australia (MGA) to a horizontal accuracy of +/- 5 metres. 
Several test locations located close to Madigan Road were moved further east to minimise the proximity 
to buried services. Surveyors from Whelans Pty Ltd completed survey of the test locations after the 
completion of field work on 3 November 2010. Co-ordinates and elevations are provided on the 
attached logs.  

Access at the site was via Madigan Road. Trafficability at the time of fieldwork was generally good for a 
four wheel drive vehicle. Some localised areas of dry loose soils at the ground surface (typically 
indicated by the presence of crabholes) were present in the northern and central regions of the site. 

Weather conditions at the time of fieldwork were hot and dry. 

Approximate investigation locations are shown on Figure 1. 

5.2 Test Pitting 

A total of 30 test pits (TP01 to TP30) were excavated by backhoe to depths varying from 0.0m to 3.0m 
below the existing ground surface.  

Disturbed samples considered representative of the soils excavated were collected for laboratory 
testing. 

In-situ testing comprised pocket penetrometer tests carried out in the cohesive soils exposed in the 
faces of the test pits. The pocket penetrometer test provides an estimate of the unconfined compressive 
strength of a cohesive soil and approximates its allowable bearing capacity.   

The records of the test pit logs showing the major strata that were intersected, the depths at which the 
samples were taken, in-situ tests carried out, and the results of these tests, together with Explanation 
Sheets defining the terms used, are presented in Appendix A. Photographs of the test pits and 
excavated material are also presented in Appendix A.  

6 DESCRIPTION OF LABORATORY TESTING 

Laboratory testing was carried out in accordance with the general requirements of AS 1289 by the 
Coffey NATA registered soils laboratory. 

The extent of testing carried out to provide the geotechnical parameters required for this study are 
presented in Table 1. 
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Table 1 – Extent of Laboratory Testing 

Type of Test Number 

Particle Size Distribution tests 11 

Atterberg Limits tests 10 

Moisture Content tests 5 

Laboratory results for the aforementioned tests are attached in Appendix B. 

7 SITE CONDITIONS 

7.1 Surface Conditions 

The site occupies an area of 68 ha and is situated between Dampier Road to the north, Madigan Road 
to the west, and the Karratha Hills to the South. The topography comprises of relatively flat plains and 
gentle slopes in the northern and central regions of the site, with steeper slopes as the site approaches 
the foothills in the south of the site.  

Vegetation within the site is dominated by extensive areas of low grass with isolated areas of shrubs 
and small trees. Scattered shrubs and low trees also define the surface drainage channel along the 
eastern boundary of the site. It is anticipated that the drainage channel becomes active during 
significant rainfall events and that significant areas of surface water/sheet wash will occur across the 
site in response to rainfall events associated with tropical cyclones.  

A common feature within the alluvial – colluvial plain throughout the site is the occurrence of “crabholes” 
indicating Gilgai soils.  Gilgai is extremely reactive to changes in soil moisture and shrinks and swells to 
depths of 1m to 2m in response to seasonal wetting and drying.  The resulting terrain, noted throughout 
the site, consists of small hummocks and hollows with “crabholes” (Figure 2) in the hollows being more 
concentrated in shallow water courses and lower lying areas where surface water ponds following 
rainfall events. 

Rock outcrops were observed in the central and southern sections of the site (Figure 3), with 
moderately to highly fractured rock outlays present at the base of the foothills (Figure 4).  

Existing site development consists of: 

 Several cleared tracks within the site typically running from west to east; 

 High voltage power lines running through the site from west to east in the south; and 

 Buried services present within the road shoulder of the Madigan Road. 
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7.2 Subsurface Conditions 

Based on observations within the test pits, subsurface conditions across the site generally comprise a 
1.5m to 2.5m thick layer of high plasticity clay in a friable to stiff condition.  The high plasticity clays form 
highly to extremely reactive soils with large shrink swell potential.  The Gilgai soils are considered to 
have been derived from the weathering of mafic and felsic rocks forming the line of hills to the south of 
the site.  The weathering products from these rocks are renowned for their reactive properties and have 
been transported by alluvial processes to form the extensive plain towards the current day coastline.   

Below the clay is a gravelly clay /clayey gravel layer often incorporating cobble sized fragments of the 
underlying bedrock and possibly represents a “conglomerate” layer formed at the base of the overlaying 
alluvial deposits.  Test pits typically refused on the underlying bedrock which predominantly consisted of 
a moderately weathered to residual soil, highly fractured rock. 

Based on the field investigation, and in view of the similar engineering characteristics of the two surface 
materials described above, a generalised subsurface profile covering all sites is shown in Table 2. 

Table 2 – Generalised Subsurface Profile 

Layer/Unit Typical Depth to 
Top of Layer (m) 

Typical Layer 
Thickness (m) 

Description/Remarks 

1 Surface 0 - 1.2 
CLAY/SANDY CLAY (CH) medium to 
high plasticity, red/brown, friable. 

2 Surface – 1.2 0.5 – 2.0  

CLAYEY GRAVEL/ GRAVELLY CLAY 
(GC/CH) medium to course grained, 
brown/dark brown, friable with medium 
to high plasticity clayey fines. 

3 0.5-2.1 
Grading into 
fresh rock at 

greater depths 

WEATHERED ROCK, material has 
weathered to soil like material 
comprising sand/gravel/cobbles in a 
medium to high plasticity clayey matrix, 
grey/light grey/brown. 

The depth to fresh (unweathered) rock could not be ascertained using the backhoe as refusal of the 
backhoe was encountered on weathered rock. 

7.3 Groundwater Levels 

Groundwater was not encountered in any of the test pits during the field investigation. The moisture 
content of the excavated material was typically low. 

It should be noted that groundwater levels are subject to variation due to the influence of rainfall, 
temperature, local drainage and the seasons.  There is potential for development of perched 
groundwater tables following periods of rainfall. 
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8 RECOMMENDATIONS 

8.1 General 

It should be noted that the ground encountered by the testpits represent the ground conditions at the 
location where the tests have been undertaken and as such are an extremely small proportion of the 
site to be developed.  Accordingly, variations to the ground conditions are likely and allowance should 
be made for variability in the design and construction budgets. 

Whilst, to the best of our knowledge, the information contained in this report is accurate at the date of 
issue, ground conditions including groundwater levels can change in a limited time or due to seasonal 
fluctuations.  For example fill could be added to a site or surface materials removed from a site that will 
change the thickness of surface materials and depth to the underlying materials.  The potential for 
change in ground conditions should be recognised particularly if this report is used after a protracted 
delay. 

It is also recommended that any plans and/or specifications prepared which relate to the content of this 
report or amendments to original plans and specifications be reviewed by Coffey to verify that the intent 
of the recommendations contained in this report are properly reflected in the design. 

8.2 Site Classification 

Australian Standard AS2870-1996 provides a system of site classification for residential slabs and 
footing design as follows: 

Table 3 - General Definition of Site Classes 

Class Foundation 

A Most sand and rock sites with little or no ground movement from moisture changes 

S Slightly reactive clay sites with only slight ground movement from moisture changes 

M Moderately reactive clay or silt sites, which can experience moderate ground 
movement from moisture changes 

H Highly reactive clay site, which can experience high ground movement from 
moisture changes 

E Extremely reactive sites, which can experience extreme ground movement from 
moisture changes 

A to P Filled sites 

P Sites which include: Soft soils, such as soft clays or silts or loose sands; landslip; 
mine subsidence; collapsing soils; soils subject to erosion; reactive sites subject to 
abnormal moisture conditions or sites which cannot be classified otherwise 
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The standard also notes that in areas where deep soil moisture changes are anticipated the 
classification shall be further defined with the suffix –D. 

Based on the encountered soil sub profile described and the results of the laboratory testing the 
appropriate site classifications for the site is typically Class H-D. Areas not containing Gilgai soils could 
be upgraded to Class M by placement of 1.0m of controlled sand fill over the clay. Areas containing 
Gilgai soils could be upgraded to Class M by placement of 1.2m of controlled sand fill over the clay. 
Structures should not be founded directly on the expansive Gilgai soils. Sand fill used to improve the 
site classification should be in accordance with Section 8.5.8. 

Creating and maintaining a stable moisture content regime in the reactive clay soils will be necessary 
for satisfactory footing and structure performance. Section 8.2.1 details the necessary steps that should 
be undertaken to create a stable moisture regime. 

As outlined in Section 8.5.6, cohesive soils not identified as Gilgai soils may be used as fill provided 
they are placed in accordance with the recommendations of Section 8.5.7. However, the locations 
containing this cohesive fill material will retain a classification of Class H-D.  

8.2.1 Protection of Footings from Moisture Changes 

It is recommended that clays supporting shallow footings be protected from significant changes in their 
moisture content regimes. Otherwise, significant ground movements that are not able to be 
accommodated by the structure may take place. 

It is recommended that no large native trees be planted any closer to the footings than their likely 
mature height. If trees are to be planted close to footings, (and this practice is not recommended) then 
regular pruning of the trees will limit their root growth and reduce their water intake. The Water Authority 
of Western Australia provides advice on suitable species to plant in the vicinity of services and 
foundations and recommends minimum planting distances from structures. 

It is recommended that a moisture barrier is placed to a distance of 1.0m around the boundary walls to 
prevent water ingress around the footings. This barrier could consist of either a concrete path or buried 
polythene. 

Purchasers should be provided with a copy of the CSIRO Information Sheet on foundation maintenance 
(see Appendix B). 

8.2.2 Perching Of Groundwater on Subsoil Profiles 

Perching of groundwater within the subsoil profile is likely to occur above very low permeability horizons 
such as weathered rock and clayey materials.  It is recommended that housing Lot development levels 
be at least 200mm above the top of kerb level.  This will assist the shedding of surface water runoff into 
the drainage system and away from foundations.   

8.2.3 Surface Drainage and Run Off 

Runoff from upslope of the sites should be collected and diverted away from building structures.  The 
finished surface level of the site should be graded with falls away from structures and their foundations. 
This will reduce the incidence of water ponding around the footings.  A minimum fall of 2% is 
recommended. 
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8.3 Flexible Pavement Design 

8.3.1 Sub-grade California Bearing Ratio 

Estimates of sub-grade California Bearing Ratio (CBR) have been based on regional experience within 
the area and relationships between plasticity index, linear shrinkage and particle size distribution. 

A design subgrade California Bearing Ratio (CBR) of 1.5 and 3 is recommended for gilgai areas and 
non gilgai areas respectively, provided the subgrade is prepared in accordance with the 
recommendations contained in Section 8.3.2 and Section 8.5.3. 

8.3.2 Pavement Design 

The minimum standard pavement profile (generally based on the Shire of Roebourne requirements – 40 
year design life) is deemed suitable for this site. The profile consists of: 

 Sub-grade compacted to 95% MMDD to a minimum depth of 150mm below the sub-grade 
surface.  

 Sub-base of a minimum 200mm layer of local crusher dust material compacted to 95% MMDD 
(400mm minimum in Gilgai soils). 

 Base-course of a 200mm layer of proprietary produced crushed rock base compacted to 98% 
MMDD. 

 Prime Coat. 

 Primerseal. 

 25mm dense grade asphalt. 

An alternative to 400mm crusher dust material and 200mm base course layer in Gilgai soil is adding a 
200mm layer of lime stabilised Gilgai and reducing the crusher dust thickness to 200mm. 

It should be noted that the above pavement is applicable for local traffic access roads for a design life of 
20 years with the number of Equivalent Standard Axles in one direction of approximately 1.47x106.

8.3.3 Pavement Materials 

Pavement materials should conform to the “Guide to the Selection and Use of Naturally Occurring 
Materials as Base and Sub Base” jointly published by Main Roads Western Australia and Australian 
Geomechanics Society (2002). 

8.3.4 Requirements for Subsoil Drainage 

Subsoil drains should be installed near road drainage outlets to provide a flow path for any water 
trapped in the base course. It is not expected that subsoil drains would be required in other areas of the 
project. 

It is recommended that depressed road drainage systems, successfully used in other areas of Karratha, 
be adopted for this project. 



GEOTECHNICAL REPORT MADIGAN ROAD DEVELOPMENT SITE 

Coffey Geotechnics 
GEOTPERT02828AS-AC 
25 November 2010 

8

8.3.5 Drainage Considerations 

As the sub-grade material is likely to contain more than 20% by weight of soil fractions finer than 
0.075mm there is a risk that permeability inversion (a high contrast in permeability between the 
pavement base coarse and sub-grade) will develop and adversely affect the pavement. However, since 
the total pavement thickness recommended in Section 8.3.2 is greater than 200mm, no special 
precautions other than the subsoil drains noted in Section 8.3.4 are required. 

8.4 Retention Systems 

Earth retaining structures should be designed in accordance with the requirements of AS 4678-2002. 

8.4.1 Design Parameters 

The soil parameters recommended for the design of the retaining walls are presented in Table 4. 

Table 4 - Soil Parameters Recommended for Design of Retaining Walls 

Soil Type Effective 

Cohesion 

(c’, kPa) 

Friction Angle, 

( ’ degrees) 

Unit Weight 

(  kN/m3)

Active 

Pressure 

Ka

At Rest 

Ko

Passive 

Pressure 

Kp

Cohesionless 
Structural Fill 

- 35 18 0.27 0.43 3.69 

Low 
Plasticity 

Structural Fill 
2 20 18 0.49 0.66 2.04 

Key: c’ denotes effective cohesion (kPa). 

Phi’ denotes effective friction angle (degrees) 

Ka fully mobilised coefficient of active earth pressure 

Kp fully mobilised coefficient of passive earth pressure 

Ko at rest earth pressure coefficient 

8.5 Earthworks 

8.5.1 General 

Earthworks should be carried out in accordance with the principles set out in AS3798-2007.  

8.5.2 Removal of Topsoil and Uncontrolled Fill 

The surface should be stripped of vegetation and grubbed to a depth of nominally 150mm to remove 
any root mat material. All organic materials and uncontrolled fill, where encountered should be stripped 
and stockpiled. The organic material is not suitable for use as structural filling.  It is only suitable for 
landscaping purposes. 
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The site should then be proof compacted as outlined in Section 8.5.3.  

It should be noted that ground conditions and particularly groundwater levels may vary with the 
seasons.  As such, site preparation procedures may differ from the above if development proceeds 
during wet season. 

8.5.3 Proof Compaction 

Two proof compaction methods have been suggested as outlined below (large scale and individual lot 
preparation). 

It is recommended that either proof compaction method be monitored by an Engineer experienced in 
earthworks. If proof compaction is to be performed following recent rainfall, the need for proof 
compaction should be reviewed by a geotechnical engineer. 

Large Scale Compaction 

After the site has been stripped to the satisfaction of the Supervising Engineer, the site should be proof 
compacted using a heavy, self-propelled, smooth drum vibrating roller, capable of operating in variable 
frequency modes.  A Dynapac CA 251D, or equivalent, is recommended (subject to the protection of 
adjacent buildings from damaging ground vibrations). 

The following proof compaction procedure is recommended: 

 The entire site should be given a minimum of 4 passes with the roller operating in the low 
frequency/high amplitude mode. A pass should include a minimum overlap of 20%. 

 The site should then be given an additional minimum of 4 passes with the roller operating in the 
high frequency/low amplitude mode. 

 All weak areas, which deform excessively under rolling, should be excavated and replaced with 
approved fill. 

Individual Lot Compaction 

After the location of each residential site has been stripped to the satisfaction of the Supervising 
Engineer, the site should be proof compacted using a heavy, vibrating plate compactor. A Dynapac 
LG300, or equivalent, is recommended (subject to the protection of adjacent buildings from damaging 
ground vibrations). 

The following proof compaction procedure is recommended: 

 The entire site should be given a minimum of 4 passes with the compactor. 

 All weak areas, which deform excessively under rolling, should be excavated and replaced with 
clean sand. 

It is recommended that the proof compaction be monitored by an Engineer experienced in earthworks. 

8.5.4 Temporary Slopes During Earthworks 

Excavated slopes should be constructed in accordance with the WA Code of Practice Excavation 
(2006) and be not steeper than IV:3H (soil) and IV:1.5H (rock). 

Fill slopes should not be steeper than IV:3H. 
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8.5.5 Excavation Characteristics 

Excavation characteristics have been assessed based on site observations during fieldwork and 
experience in similar materials. It is judged that a nominally 20 tonne excavator would be able to 
excavate most materials to a depth of nominally 2.0m to 3.0m within a majority of the site and a depth 
of nominally surface to 2.0m in the at the base of the Karratha Hills.  

8.5.6 Suitability of Excavated Materials for Use as Fill 

Cohesive soils excavated from site may be used as fill provided it is placed and compacted in layers not 
exceeding 0.25m thickness and compacted in accordance with the requirement outlined in Section 
8.5.7. However, this is not recommended due to the difficulty of obtaining and maintaining adequate 
moisture content. Surface soils that display Gilgai characteristics (see Figure 2) should not be used as 
structural fill. 

The clayey fill should be moisture conditioned to within 2% of optimum moisture content. Placement of 
cohesive fill should be relatively continuous. If a break of longer than say 2 hours occurs, the exposed 
surface should be moisture conditioned prior to the placement of further fill. 

Topsoil may be used as fill in landscape areas but should not be used as structural fill 

8.5.7 Compaction Requirements 

Earthworks should be compacted to achieve the density requirements set out in Table 5. 

Table 5 - Compaction Requirements 

Item Application 

Compaction Criteria 

Minimum density ratio 
(Cohesive soils)  

(See Note 1) 

Minimum density index 
(Cohesionless soils)  

1
Residential – lot fill, house 
sites 

95% std 65% 

2

Commercial – fills to 
support minor loadings, 
including floor loadings of 
up to 20 kPa and isolated 
pad or strip footings to 
100 kPa 

98% std 70% 

Notes 

1. Nuclear Density Meter tests and Laboratory Compaction tests should be performed (on a one to 
one ratio), to ensure cohesive fill is adequately compacted 

2. Gilgai soils should not be compacted any more than 95% of the standard MDD. Compaction above 
95% may result in increased soil movement due to moisture changes. 
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8.5.8 Cohesionless Structural Filling 

For this study, cohesionless structural fill has been defined as fill satisfying the following criteria: 

Containing less than 5% by weight of soil fractions finer than 0.075mm. 

Having a plasticity index equal to 0%, (i.e. non plastic). 

The sand shall be clean, cohesionless, free draining and free of all silty, organic or any other 
deleterious inclusions. 

A minimum soaked CBR of 12 if used as pavement subgrade.  

It is recommended that a 25 kg representative sample of the proposed structural fill be delivered to a 
NATA registered soils laboratory for testing at least one week before approval is required. 

8.5.9 Low Plasticity Structural Fill 

For this study, low plasticity structural fill has been defined as fill satisfying the following criteria: 

Containing less than 20% by weight of soil fraction finer than 0.075mm. 

Having a Liquid Limit of less than 15%, 

The fill shall be clean and free of all organic or any other deleterious inclusions. 

8.6 Construction Considerations 

8.6.1 General 

There are a number of activities that must be undertaken during construction to ensure compliance with 
design and to ensure the smooth running of the project.  The following activities should be carried out 
during the contract. 

8.6.2 Site Drainage and Erosion Control 

Runoff from upslope of the site should be collected and diverted away from the structures.  The finished 
surface level of the site should be graded with falls away from the structures and their foundations. This 
will minimise the incidence of water ponding around the footings. 

A minimum fall of 2% is recommended. 

Erosion control measures as set out in the “Erosion and Sediment Control Manual for the Darling 
Range, Perth Western Australia (2002)” should be adopted. 

8.6.3 Preparation of Footing Bases in Low Plasticity Structural Fill 

For this study, low plasticity sand fill has been defined as fill satisfying the following criteria: 

Containing less than 20% by weight of soil fraction finer than 0.075mm. 

Having a Liquid Limit of less than 15%, 

The material shall be clean and free of all organic or any other deleterious inclusions. 
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All material disturbed in the bases of footing excavations should be compacted. Any uncontrolled fill 
must be excavated and replaced. 

To facilitate compaction, the groundwater should not be any closer than 1m to the base of the footing 
excavation. 

8.6.4 Preparation of Footing Bases in Cohesive Soils 

The clayey soils are sensitive to trafficking and will lose a significant proportion of their design strength 
if they are disturbed and remoulded. Excavation techniques involving minimal trafficking and the use of 
light equipment for final trimming are recommended for these soil types.  Any uncontrolled fill must be 
excavated and replaced with fill as described in Section 8.5.8 and 8.5.9. 

Excavations for footings should be to the neat dimensions of the footing, with footings poured against 
the sides of the excavation.  The use of framework and backfilling around footings is not recommended 
for structures founded in cohesive soils. 

It is recommended that in situ strength testing including pocket penetrometer and shear vane testing be 
carried out in the cohesive soils exposed in the bases of the footing excavations to check that no 
disturbed soils are present. 

A minimum of 6 tests are recommended for each footing base.  The tests should be carried out by a 
Geotechnical Engineer.  

The minimum result from the pocket penetrometer should be 100 kPa. 

The bases of footing excavations in cohesive soils should be blinded as soon as practically possible 
after their testing and approval. A minimum thickness of 50mm of lean mix concrete (min. F'c = 10 MPa) 
would suffice.  Under no circumstances should the bases of excavations be left exposed overnight. 

It is important that the exposure of the clays to climatic drying/wetting be minimised to avoid significant 
moisture content changes and subsequent foundation movements during moisture equilibration. 
Otherwise, foundation movements will be greater than allowed for in design. 

9 IMPORTANT INFORMATION ABOUT YOUR COFFEY REPORT 

The reader’s attention is drawn to the important information about this report which follows the main 
text. 
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Appendix B 
Results of Laboratory Testing 























































Appendix C 
CSIRO Information Sheet on Foundation Maintenance 
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INTRODUCTION
This report has been prepared by Cossill & Webley Pty Ltd (C&W) for DevelopmentWA and summarises the 
engineering considerations and relates to Stages 1C and 2 of the Madigan Road residential estate. The Stage 1C and 
Stage 2 land parcel assessed in this report is outlined in Figure 1 below and is herein referred to as the Site. Copies 

The Site is currently zoned Urban Development under the City of Karratha TPS No.8. The Site is subject to a proposed
Local Structure Plan (LSP) amendment. As per Figure 1, the Site is expected to yield 172 lots and a primary school. 
We understand discussions have taken place with authorities for the size and location of the school.

The investigations and preparation of this report are based on a desktop study and preliminary advice from the 
various service authorities and is current as of February 2021.

Figure 1 Madigan Road Residential Estate, Local Structure Plan Map (Element) November 2020.



P:\6055 Karratha Residential Land\Correspondence\Stage 2 Servicing Report\6055_02_Madigan Engineering Report - Feb 210211.docx 2

Madigan Rd Residential, Stage 1C & 2
Engineering Servicing Report

SITE DESCRIPTION
The Site is located 6km west from the Karratha City Centre and is in close proximity to Madigan Road and Dampier 
Road. The Site is bound by Madigan Road to the west, Madigan Creek to the east, existing Stage 1 development to 
the north and future staged development to the south. The Site comprises of Lot 9503 and part Lot 9501 and is 
approximately 23 hectares in area. 

The Site is currently undeveloped except for an existing access track from Stage 1 to Madigan Road which acts as an 
egress route should Prancing Ave near Dampier Road and Gardugarli Drive be submerged during flood events. These 
two road crossings are designed as floodways and as such the access track to Madigan Road is required. The 
proposed future development of the Site will require the access track to remain open during construction. The 
remainder of the Site consists of low-lying scattered vegetation throughout save small areas within Lot 9503 which 
were earthworked as part of Stage 1. We are not aware of any historical land uses that may affect development of 
the Site. 

Figure 2 Aerial Photography (Nearmap, September 2020)
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GEOTECHNICAL CONSIDERATIONS
3.1 Contamination Remediation
An internet search of the Contaminated Sites Database (https://www.der.wa.gov.au/your-
environment/contaminated-sites) confirms no properties within the site are listed in the Contaminated Sites 
Database. 

3.2 Environmental Assessment
An Environmental Assessment was previously undertaken across the entire Structure Plan area by Coffey 
Environments Australia Pty Ltd providing a detailed report titled Preliminary Environmental Assessment Madigan, 
Karratha dated 28 May 2010. This investigation did not highlight any significant existing flora or fauna on this Site 
and concluded development of the Site would not cause a significant impact on endangered species.

e where the existing Madigan Creek 
drainage channel is located. There is no proposal to clear vegetation in this area as a result of development of the 
Site.

ant environmental 
Structure Plan Environmental Due Diligence 

Review Madigan Estate, Karratha). is provided in Appendix B.



P:\6055 Karratha Residential Land\Correspondence\Stage 2 Servicing Report\6055_02_Madigan Engineering Report - Feb 210211.docx 4

Madigan Rd Residential, Stage 1C & 2
Engineering Servicing Report

3.3 Geology
The Geological Survey of Western Australia Dampier-Barrow Island 1:250000 Geological Map of the Site indicates 
the majority of the Site is generally characterised by sand, silt and clay with Gilgai surface in areas of expansive clay 
(Qwb) and Alluvial sand , silt and clay on floodplains (Qao). Refer to Figure 3 below. 

Coffey Geotechnics Pty Ltd have previously undertaken a geotechnical report over the structure plan area, inclusive 
of the Site, titled Report of Geotechnical Investigation Madigan Road Development Site, dated 26 August 2011. Coffey 
Geotechnics note the ground conditions consist of a clay/sandy clay of varying depth of 0-1.2m overlaid a clayey 
gravel/gravelly clay of varying depth of 0.5-2.0m overlaid weathered rock. 

The geology of the Site is typical of land within Karratha and can be suitable for residential development. The Site 
will require earthworking such that any Gilgai clay present is adequately treated and sufficient fill works are 
undertaken for road, lot and drainage grading. 

The geology of the Site is consistent with conditions encountered in previous development in the region and is 
suitable for residential development.

Figure 3 Geotechnical Information (Geological Survey of WA)
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3.4 Topography
The Site grades from RL18m AHD in the south to RL16m AHD in the north and follows a similar grade to the adjoining 
Madigan Creek as indicated in Figure 4. 

The southern extent of the Structure Plan area consists of a hill ridgeline at approximately RL30m AHD with 
considerable grade down to RL20m AHD is reached and the land flattens to a consistent grade north. 

Earthworks will be required to provide suitable as detailed in Section 5
of this report. Import fill will be required to raise the Site above the 1% Annual Exceedance Probability (AEP) event
from the adjacent Madigan Creek and will tie into existing Stage 1 levels. Levels described above relate specifically 
to the existing topography outside of Stage 1 works. Where Stage 1 works have been completed, earthworks levels 
have been raised to be clear of flood levels from the adjacent Madigan Creek. Stage 1 earthworks levels generally 
range from RL16-18m AHD. 

Figure 4 Natural Surface Contours (MNG Access 2021)
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3.5 Groundwater
Coffey Geotechnics report (2011) noted that during the geotechnical investigation undertaken in October 2010 there 
was no groundwater discovered in any test pits. These test pits were dug to a maximum depth of 3m, however given 
the ground conditions and intense weather events in the region, it is not uncommon for a significant rise in the 
groundwater table over a short period of time. There is also the possibility of a perched water table following rainfall 
events which will dissipate over time and with grading of earthworks and appropriate house build design. 

SITEWORKS & EARTHWORKS
Siteworks for residential development of the Site will comprise of clearing, earthworks and importation of structural 
fill to raise levels over the Site. The earthworks strategy for Madigan Road residential estate is primarily based on 
drainage requirements within the development and directly adjacent the site in Madigan Creek. The existing site is 
generally flat and low lying with little grade north towards Dampier Road and Madigan Creek with associated 
drainage impacts discussed in Section 5. 

Existing ground conditions will consist of some pockets of Gilgai clay which may require removal or capping to the 
satisfaction of a Geotechnical Engineer. To meet development requirements and construct residential lots above 
flood levels, the site is required to be raised by importing fill.

The earthworks strategy has been developed to minimise fill requirements, whilst considering constraints such as 
flood requirements both internally and adjacent Madigan Creek, sewerage constraints and tie-in levels with existing 
infrastructure surrounding the site. Flood levels within the site are the major constraint in developing the site 
determining majority of the lots finished surface levels.

In order to ensure built form efficiencies, and reduce overall housing construction costs, it is proposed to earthwork 
the Site to create lot pads with a minimal slope to allow stormwater to flow off the lots assisting in reducing moisture 
in high clay ground conditions. Generally minimal retaining wall terracing will be used and only where required. 

The supply of import fill material within the Karratha region has a considerable impact on the development of the 
Site. The site classification of the Site will be determined by the material characteristics of import fill material 
available at the time of development. Typically, site classifications within Karratha will be Class M or Class H in 
accordance with AS2870-2011.
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DRAINAGE
JDA Hydrologists have previously undertaken detailed flood investigations across the site in 2010 and 2011 focussing 
on the impacts of Madigan Creek pre and post development of the development site. These investigations provided 
information to inform the Stage 1 design and set up design conditions for the entire Structure Plan area. Flood
modelling of Madigan Creek allowed for combinations of events such as 1% AEP, storm surge and anticipated sea 
level rise. DevelopmentWA engaged JDA in 2020 to update the flood modelling based on updated inputs and 
modelling information. 

updated 2020 post development 1% AEP flood modelling results are shown in Figure 5 below with report 
e most recent report are provided in Appendix C.

The current approach in Karratha and the previous stage of development at Madigan Road Residential, is to deal 
with the conveyance of stormwater through the utilisation of the road carriageway to convey stormwater from lots 
and road reserves to open drains which in turn convey water to Madigan Creek then through to Nickol Bay.

Open drains through the development are cost effective in conveying stormwater drainage as with decreasing the 
extent of earthworks required to ensure the development site is above the 1% AEP flood level of Madigan Creek. 

The existing site is generally flat with little grade north towards Dampier Road and Madigan Creek. In order to develop 
the site and grade stormwater from the site, sufficient open drains at each stage of development are required to 
grade and convey stormwater towards Madigan Creek. 

Stage 2 will include a similar approach to Stage 1 and will continue the usage of open drainage through the 
development. Any stormwater infrastructure through the development will need to facilitate future staged 
development of the site. 

Consistent with pre-development catchments and optimising earthworks for the estate a portion of the Site s 
development area drainage will flow west towards Madigan Road in accordance with agreed catchments with Main 
Roads WA. 

Figure 5 Post Development 1% AEP Event Plan (JDA 2020)
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ROADWORKS & FOOTPATHS
6.1 Existing Road Network
Access to the Site is existing Stage 1 development through a left-in left out off Dampier Road (Prancing Avenue), a 
left-in off Madigan Road and full access crossing to Baynton West along Gardugarli Drive across Madigan Creek. Both 
Gardugarli Drive and Prancing Avenue will act as floodways during major flood events and therefore a temporary all-
weather access is provided at the southern end of the Site as an extension of Prancing Avenue through to Madigan 
Road. 

6.2 Proposed Road Network 
The proposed road network will comprise of kerbed roads and asphalt to a road design consistent with the Local 
Structure Plan as shown in Figure 1. The extension of Prancing Avenue will consist of a 20.5m wide neighbourhood 
connector with painted medians consistent with the existing road network. Wagari Drive will also consist of a 20.5m 
neighbourhood connector albeit with an on-street cycle lane. Wagari Road will provide an all-weather access across 
Madigan Creek connecting to Baynton West and Madigan Road. 

The extension of Wagari Road will provide for a fully channelised priority T-intersection with Madigan Road in 
accordance with transport assessment undertaken by Transcore in 2010.

Internal subdivision roads will be constructed to Liveable Neighbourhood Access Street standard with standard verge 
alignments comprising of 6m pavements and 6m laneways. Typical road cross sections are provided below in Figure 
6. 
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Figure 6  Proposed Stage 2 Road Cross Sections (C&W) 

 

6.3 Footpaths 
Footpaths will be provided in accordance with the Local Structure Plan which will generally consist of a footpath on 
one side of the road as a minimum with an additional dual use path along Prancing Avenue and on-street cycle lanes 
along the extension of Wagari Drive from Baynton West, crossing Madigan Creek through to the intersection on 
Madigan Road.  

 

6.4 Noise Attenuation 
The Site is adjacent a heavy haulage route on Madigan Road and is expected noise levels from traffic will influence 
residential development adjacent Madigan Road. ND Engineering have undertaken an acoustic review of the Site 
with report titled Acoustic Report, Karratha Madigan Residential Estate 
report concluded noise amelioration can be effectively managed through a series of quiet house design packages 
and that there is no requirement to construct a physical barrier, such as a noise wall, between Madigan Road and 
the proposed residential lots. A copy of  
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WATER RETICULATION

planning for the scheme has made provision for residential development over the subject land.

and Gardugarli Drive (Baynton West) to service the initial stages of development of the Site. 

Further upgrade of the water supply network will be required to facilitate Stages 1C and 2 of the development. It is 
expected the initial development phases of the Site can be adequately serviced from the existing network and 
construction of reticulation sized DN100 and DN150 water mains. 

By the completion of Stage 2, water reticulation extensions will be required to adequately service the Site including 
the extension of DN200 water reticulation main in Wagari Road across Madigan Creek and a 370m extension of 
DN150 water reticulation main in Madigan Road to the proposed Madigan Road and Wagari Road intersection. 
Locations of the existing water mains are shown below in Figure 7. 

We anticipate standard Water Corporation Headwork fees will apply.

Figure 7 Existing Water Reticulation (Water Corporation Esinet 2021)

Existing 
DN150

Existing 
DN200

Future DN150 
Extension

Future DN200 
Extension
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WASTEWATER RETICULATION
The Site falls within an existing sewer reticulation area and is captured by the wastewater catchment area for the 
existing wastewater pumping station located at Seven Mile Creek along Dampier Road (Karratha WWPS No.10 
Dampier Rd). Infrastructure for the wastewater pumping station includes a DN300 gravity sewer crossing Madigan 
Road which was constructed simultaneously with the Stage 1 Madigan Residential works connecting the residential 
estate and WWPS. Karratha WWPS No.10 and pressure main was commissioned in 2016. The existing WWPS has 
sufficient capacity to facilitate the projected wastewater flows from the Site.

DN300 gravity sewer from Stage 1 at 
Madigan Road residential through to the southern end of Stage 2 before transitioning into a DN225 gravity sewer. 
Proposed extension of the DN300 gravity sewer is outlined in Figure 8. 

The construction of DN300 gravity sewer through the Site is considered a Headworks item by Water Corporation and 
a refund to the developer of $600 per meter is provided at the completion of the works. 

Ultimately WWPS No.10 will be graded out by a larger WWPS on the northern side of Dampier Rd, however the 
timing for this is in the long term with existing infrastructure fully capable of servicing the proposed development. 

Standard Water Corporation sewerage headworks will apply. 

Figure 8 Existing Sewer Reticulation (Water Corporation Esinet 2021)

DN300 Sewer 
Alignment

Connect to Existing 
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ELECTRICAL POWER SUPPLY
The previous works undertaken at Madigan Road residential estate for Stage 1 included the extension of a looped 
HV network off 400mm high voltage (HV) feeder cables in Dampier Road. Additional extensions of HV underground 
power was provided throughout Stage 1 works in anticipation of further staged development of the residential 
estate. 

The Site s proposed power demand will require standard residential power supply to each residential dwelling that 
can be initially extended off the existing power network. Stage 2 will include the further extension of HV power 
through the Site such that the development of subsequent stages can be extended off existing infrastructure. 

All power to the proposed development will be underground and fed from transformers located strategically within 
the Site. Approximately 4.7 kVa per residential lot is required plus a minimum 250kVa for a primary school site,
resulting in a total power demand 1.06MVa. 

Further reinforcement of the power network may be required for the full development of the Site and can only be 
confirmed by Horizon Power through a Design Information Package (DIP) for the Site. A DIP was requested for the 
Site in late 2020 and is expected information from Horizon Power will be provided in early 2021. 

TELECOMMUNICATIONS
The Stage 1 development included the installation of NBN Co pit and pipe network with anticipation to extend this 
network throughout the remainder of the development. NBN Co assets were constructed to Dampier Road where 
fibre infrastructure was extended to the Site. The remainder of the Madigan Rd residential estate is located within 

As part of these works DevelopmentWA (formerly LandCorp) signed a Master Developer Agreement with NBN Co to 
service the development with a new stage agreement required to facilitate subsequent staged works. 

ents. This includes contributing to part 
of the costs of the build (installing pit & pipe) as well as a $600 per lot deployment change.

The Site will include the extension of pit and pipe infrastructure to NBN Co requirements which will enable NBN Co 
to draw fibre through the infrastructure to service proposed Site. NBN Co will cover the cost of fibre deployment and 
any additional off-site extensions required to service the site, should it be required. Suitable infrastructure was 
installed in the previous stage such that the extensive works would not be required for the initial development of 
the Site. 
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Figure 9 NBN Co Roll-out Map

GAS SUPPLY
There is limited reticulated gas supply or demand within the Karratha region for residential consumption. This 
includes Stage 1 of the development where reticulated gas was not installed. It is not anticipated reticulated gas will 
be installed in the next phase of development. 
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CONCLUSION
The Site is developable given its location and zoning to support urban residential development. Earthworks, drainage
and servicing works required to develop the Site are consistent with other urban development projects in the 
Karratha region. 

Earthworks are required to accommodate clearance to flood water levels from the adjoining Madigan Creek as the 
drainage strategy is critical throughout the Site. Efficient design through frequent roadside drainage channels are 
required to ensure development levels are kept low without compromising livability on each lot.

Wastewater reticulation services have previously been extended to the site and no further upgrades are required to 
develop the Site. 

Water reticulation main extensions will be required during the development of the Site however will not be required 
for the initial phase of development.

Design information is pending from Horizon Power through a DIP application to ascertain if offsite power upgrades 
or network reinforcements are required. We expect information being available from Horizon Power in early 2021. 

Based on information available as discussed through this report, there are no engineering impediments to the 
development of the Site.
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APPENDIX B 
Eco Logical Australia 

Structure Plan Environmental Due Diligence Review 

Madigan Estate, Karratha 

14 January 2021 

 

  



ECO LOGICAL AUSTRALIA PTY LTD | ABN 87 096 512 088 1 
ECOAUS.COM.AU | 1300 646 131 

 

14 January 2021 

Our ref: 20PER-17714 

 

DevelopmentWA 
40 The Esplanade 
PERTH WA 6000 

Attention: Olivia Abrugiato 

 

Dear Olivia, 

Structure Plan Environmental Due Diligence Review  Madigan Estate, Karratha. 

Eco Logical Australia (ELA) were engaged by DevelopmentWA to undertake a desktop environmental 
due diligence review to determine potential environmental constraints and opportunities and inform a 
business case within land known as Madigan Estate, Karratha (Lot 500 on DP59331).  Findings from the 
review are presented in Attachment A to this letter. 

The overarching conclusion of this work is that no significant environmental values occur within, or 
surrounding the site and would require further consideration under both state and Commonwealth 
environmental legislation if they are proposed to be impacted into the future.   

We hope that this information has been of assistance and if you have any questions about any aspect of 
this brief letter report, please contact me on 08 6218 2200. 

 

Regards, 

 

James Leonard 

Senior Environmental Scientist  

  

235 St Georges Terrace 
Perth WA 6000 

t: (08) 6218 2200 



ECO LOGICAL AUSTRALIA PTY LTD | ABN 87 096 512 088 2 
ECOAUS.COM.AU | 1300 646 131 

ATTACHMENT A  DESKTOP ANALYSIS 

SITE DESCRIPTION 
The subject site is located in the Shire of Roeburn to the south west of the Karratha township in the 
Pilbara region in Western Australia (WA) (Figure 1).  The subject site has an area of 67.73 ha and is 
located east of Madigan Road and south of Dampier Road (Figure 1). 

The subject site is situated between Baynton West housing estate to the east, a cleared area to the west, 
that until 2017, held a mining encampment and native vegetation to the north and south.   

Shire of Roebourne Local Planning Scheme (LPS) No.8 identifies the site for future residential land use 
opportunities under an approved structure plan.  The Madigan Development Plan was adopted by the 
Western Australian Planning Commission (WAPC) and the Shire of Roebourne on the 17 May 2012.  

METHODOLOGY 
This brief assessment of the environmental features of the subject site has involved a desktop literature 
and database review including review of the following: 

 The Australian Government Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act) Protected Matters database search (10 km buffer);  

 The Western Australian Department of Biodiversity, Conservation and Attractions NatureMap 
tool (10 km buffer);  

 Aerial photography to identify land use patterns, extent of remnant vegetation, relevant 
landscape matters and other possible matters relevant to the subject site;  

 Mapping layers such as the topography, soil landscapes, geology, WA Contaminated Lands 
Register, hydrology and Environmentally Sensitive Areas (ESAs);  

 Shire of Roeburn and Karratha Revitalisation Project policies and objectives.  
 Coffey Environments 2010.  Madigan Preliminary Environmental Assessment; and 
 Madigan Development Plan 2012  
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A1 Attachment A:  Likelihood of occurrence assessment:  Conservation significant fauna 
species  

Species 2010 
PMST 

2010 
DEC 

2020 
PMST 

2020 
Naturemap 

Comment 

Birds:      

Southern Giant-
Petrel 
(Macronectes 
giganteus) 

EN    Unlikely to be present due to an absence of the 
species preferred habitat. 

Red Knot (Calidris 
canutus) 

  EN IA Unlikely to be present due to an absence of the 
species preferred habitat. 

Curlew Sandpiper 
(Calidris 
ferruginea)  

  CR Threatened Unlikely to be present due to an absence of the 
species preferred habitat. 

Great Knot 
(Calidris 
tenuirostris)  

  CR Threatened Unlikely to be present due to an absence of the 
species preferred habitat. 

Greater Sand 
Plover, Large Sand 
Plover (Charadrius 
leschenaultia)  

  VU Threatened Unlikely to be present due to an absence of the 
species preferred habitat. 

Lesser Sand 
Plover, Mongolian 
Plover (Charadrius 
mongolus)  

  EN Threatened Unlikely to be present due to an absence of the 
species preferred habitat. 

Grey Falcon (Falco 
hypoleucos)  

  VU  Occasionally may overfly the site, though unlikely 
to rely on the site for its survival because of its 
ability to forage over a large area. 

Peregrine Falcon 
(Falco peregrinus) 

 Sch 4   Occasionally may overfly the site, though unlikely 
to rely on the site for its survival because of its 
ability to forage over a large area. 

Northern Siberian 
Bar-tailed Godwit, 
Bar-tailed Godwit 
(menzbieri) 
(Limosa lapponica 
menzbieri)  

  CR  Unlikely to be present due to an absence of the 
species preferred habitat. 

Australian Bustard 
(Ardeotis 
australis) 

 P4   Occasionally found in the region and potentially 
could utilise the site, though unlikely to rely on the 
site for its survival as it is a highly mobile species 
that would move to adjoining areas if disturbed. 

Bush Stonecurlew 
(Burhinus 
grallarius) 

 P4   Unlikely to be present on the site. 
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Eastern Curlew, 
Far Eastern Curlew 
(Numenius 
madagascariensis)  

 P4 CR Threatened Unlikely to be present due to an absence of the 
species preferred habitat. 

Night Parrot 
(Pezoporus 
occidentalis)  

  EN  The habitat present on the site is degraded, and if 
present, the species would move to adjoining 
areas if disturbed 

Australian Painted 
Snipe (Rostratula 
australis)  

  EN  Unlikely to be present due to an absence of the 
species preferred habitat. 

Australian Fairy 
Tern (Sternula 
nereis nereis)  

  VU  Unlikely to be present due to an absence of the 
species preferred habitat. 

Grey-tailed Tattler 
(Tringa brevipes)  

   P4  

Flock Bronzewing 
(Phaps histrionica) 

 P4   Highly unlikely to be present as this species relies 
on mature native grasslands. The habitat present 
on the site is degraded, and if present, the species 
would move to adjoining areas if disturbed. 

Mammals:      

Northern Quoll 
(Dasyurus 
hallucatus)  

EN Sch 1  Threatened Occasionally found in the region, though generally 
prefers rocky outcrops containing dens which 
were not identified during the site visit. 

Greater Bilby 
(Macrotis lagotis) 

EN    Unlikely to be present due to an absence of the 
species preferred habitat. 

Ghost Bat 
(Macroderma 
gigas)  

 P4 VU  May infrequently visit the site, though unlikely to 
reside on the site due to the absence of caves. 

Pilbara Leaf-nosed 
Bat (Rhinonicteris 
aurantia)  

VU  VU  May infrequently visit the site, though unlikely to 
reside on the site due to the absence of caves. 

Little North-
western Mastiff 
Bat (Mormopterus 
loriae 
cobourgiana) 

 P1   Highly unlikely to be present on the site due to an 
absence of the species preferred habitat 
(mangroves). 

Northern Short-
tailed Mouse, 
Lakeland Downs 
Mouse, Kerakenga 
(Leggadina 
lakedownensis)  

  P4   
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Western Pebble-
mound Mouse, 
Ngadji 
(Pseudomys 
chapmani)  

 P4   Potentially present in the Karratha hills area, 
though the Pebblemound Mouse occurred on the 
Burrup Peninsula in the past, but has not been 
recorded recently. 

Lakelands Downs 
Mouse, Kerakenga 
(Leggadina 
lakedownensis) 

 P4   Highly unlikely to be present on the site owing to 
the degraded habitat present on the site. 

Reptiles:      

Olive Python 
(Liasis olivaceus 
barroni).   

VU Sch 1 VU Threatened Occasionally found in the region and potentially 
could utilise the site, though unlikely to rely on the 
site for its survival due to the degraded condition 
of the habitat on the site. 

Lined soil-crevice 
skink (Dampier) 
(Notoscincus 
butleri)  

  P4  has been associated with spinifex-dominated 
areas near creek and river margins therefore may 
be present in the vicinity of Madigan Creek. 
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APPENDIX C 
JDA Hydrologists 

Madigan Creek Flood Study (Extract only) 

September 2020 

  





#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

16.4 mAHD

19.72 mAHD

19.39 mAHD

18.83 mAHD

17.87 mAHD

17.02 mAHD

16.18 mAHD

15.81 mAHD

15.46 mAHD

15.05 mAHD

14.84 mAHD

14.68 mAHD

14.67 mAHD

0 100 200 300 400
Meters

Cadastre

#* TagPoints

100yr ARI Flood Depth

<0.1m

0.1 - 0.25m

0.25 - 0.5m

0.5 - 1.0m

1.0 - 2.0m

>2.0m

Madigan Development

Potential Developable Area

Job No. J6919
Madigan Creek Flood Study

Figure 12: Madigan Creek Post Development 100yr ARI
Flood Depth & Levels from JDA, 2012

DevelopmentWA
Data Source:

©  COPYRIGHT JIM DAVIES &
 ASSOCIATES PTY. LTD. 2020

±

Scale 1:6,000





  

P:\6055 Karratha Residential Land\Correspondence\Stage 2 Servicing Report\6055_02_Madigan Engineering Report - Feb 210211.docx 18 

Madigan Rd Residential, Stage 1C & 2
Engineering Servicing Report

 
 
 
 
 

APPENDIX D 
ND Engineering Consulting Engineers 

Acoustic Report (1010105 Rev 2) 

Madigan Road Karratha 

10 September 2020 

 

 




























