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2.0 ENVIRONMENTAL SETTING 

2.1 Topography, Landforms and Soils 

The topography of the Foreshore Reserve varies in elevation from approximately 4 to 
25mAHD.  The landform generally consists two rows of younger phase dunes which 
run parallel to the shoreline, separated by a lower lying swale.  Topographic contours 
are provided on Figure 3. 

The foreshore reserve lies within the Quindalup Soil and Landform Unit.  This unit is 
described as ‘Dunes and beach ridges composed of calcareous sand’ (Churchward & 
McArthur, 1978). 

The sub-units of the Quindalup system as mapped by the Department of Agriculture 
which are present within the site boundary include (Landgate, 2012; Wells & Clarke, 
1986): 

 Q4 - The youngest phase. Steep irregular dunes of loose pale. brown sand with 
no soil profile development. 

 Q3 - The third phase. Steep irregular dunes with high relief; soils consist of 
loose sand with little surface organic staining and incipient cementation at 
depth.

 Q2 - The second phase. A complex pattern of dunes with moderate relief; soils 
have organic staining to about 20 cm, passing into pale brown sand; some 
cementation below one metre. 

 Qs - Undulating landscape with shallow calcareous sand over limestone and 
much rock outcrop 

The location of these units is shown on Figure 3. 

2.2 Vegetation and Flora 

Vegetation and flora surveys have been undertaken for the foreshore reserve and 
adjacent Lot 9 area by RPS Environment in 2004, 2005 and 2006.  The vegetation 
units which have been mapped within the foreshore reserve include: 

 AsLSg – Acacia saligna, Spyridium globulosum, Olearia axillaris
Shrubland/Open Shrubland over Pelargonium capitatum, Melaleuca systena, 
Acacia lasiocarpa Open Low Heath over Lomandra maritima, Desmocladus 
flexuosus Sedgeland. 

 Mixed – Acacia truncata, Acacia cochlearis, Spyridium globulosum, Olearia 
axillaris Closed Shrubland over Lepidosperma gladiatum Sedgeland/Open 
Sedgeland with Hardenbergia comptoniana.
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types are likely to have different responses to storm erosion, therefore the setback 
calculations have taken this into account.   

In addition it is noted that the longer term shoreline movement is different in both 
zones, with the southern half receding up to 50m since 1954, and the northern half 
receding up to 36m over the same time period (MRA, 2011). 

The allowances provided for in the setback assessment are summarised below: 

Table 1 Physical Process Coastal Setback Assessment Allowances 

Allowance Northern Half of 
Coastline

Southern Half of 
Coastline

Acute Storm Erosion Allowance 14m 30m 
Historic Shoreline Movement Allowance 67m 93m 
Sea Level Change Allowance 90m 90m 

As part of the setback assessment, MRA undertook a geotechnical survey of the 
southern foreshore reserve area.  This survey found that out of 12 boreholes drilled, 
9 encountered hard limestone caprock.  The limestone areas were located 
approximately 120 to 150m landward (+3.5mAHD) of the coastal vegetation line.  
Limestone caprock is known to provide excellent coastal protection, as areas of 
competent limestone can withstand the erosive forces of the ocean beyond the 
coming century (MRA, 2011). 

Based on the presence of the limestone caprock, should erosion of the beach occur 
in this area, the coastal conditions would change from being a ‘sandy shoreline’ to a 
‘rocky shoreline’.  As such SPP 2.6 would treat this area differently, and the setback 
should not need to be further than 50m behind the +3.5mAHD rock (MRA, 2011). 

Taking into account the conditions described above the recommended coastal 
setback for the coastline adjacent to Lot 9 is as follows: 

 Coastline adjacent to the southern half of Lot 9 – 50m from the normalised 
alignment of Competent Rock @ +3.5mAHD. 

 Coastline adjacent to the northern half of Lot 9 – 171m from the 2009 coastal 
vegetation line. 

The position of the setback in relation to the coastal reserve and Lot 9 boundary is 
shown on Figure 6. 

2.5 Climate

The Perth region experiences a Mediterranean climate pattern.  The average summer 
maximum temperature is approximately 30oC, with the average winter maximum 
being approximately 19oC (BoM, 2012).   

Perth has an annual rainfall of approximately 740mm, with the majority of the rain 
occurring between May and September.  Average monthly rainfall from the Perth 
weather station is shown below. 

F O R E S H O R E  M A N A G E M E N T  P L A N NOVEMBER 20135 6
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Figure A Average Monthly Rainfall Statistics - Perth 

Coastal wind conditions also vary from easterly to north-easterly conditions in the 
morning, to west to south-westerly in the afternoon.  Strongest wind conditions are 
typically experienced in summer.  Wind roses for the Perth Airport weather station 
are shown below (BoM, 2012). 

Figure B Wind Conditions – Summer 9am 
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Figure C Wind Conditions – Summer 3pm 

Figure D Wind Conditions – Winter 9am 
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Figure E Wind Conditions – Winter 3pm 

2.6 Aboriginal Heritage 

An Archaeological and Ethnographic Site Identification Survey was undertaken for 
Lot 9 and the coastal reserve by Australian Interaction Consultants (AIC) in 2010.   

One Aboriginal heritage site DIA 24404 is located within the foreshore reserve.   

The site is described as a mythological site and natural feature (AIC, 2010). It was 
identified by Susan Parker in 2003 while undertaking a survey of the proposed 
residential development of Brighton Estate, Lot 8 Marmion Avenue in Butler, Western 
Australia. The report indicated: 

The pools and swamps identified in the region are apparently associated with 
the drainage channels that extend across the lot 8 and lot 9 areas, resulting 
in the interpretation by the Elders that the spiritual water essence is a 
manifestation of the activities and presence of the Creation Waugyl. 

The location of Site 24404 is shown on Figure 5.  This site status is listed by the 
Department of Indigenous Affairs (DIA) as ‘Lodged’ and as such a determination has 
no yet been made as to whether it will be identified as a Registered Site under the 
Aboriginal Heritage Act 1972.

Mythological site 20772 is located within the general Jindalee area.  This site is 
described as a natural feature and water source.  The DIA site file is closed, 
indicating sensitive information is contained therein.  It is understood that this site is 
located on the coastal fringe, within crown land, with the location estimated to be 
200 – 500m south of Lot 9 (AIC, 2010). 
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Within the residential zone interface there is open space forming adjacent parks, and 
within one of these areas it is proposed to locate a sewer pump station.  The Water 
Corporation waste water strategy for Jindalee includes a pump station to be located 
in the vicinity of the Foreshore Reserve, which will pump waste water from the local 
low adjacent to the reserve back to the Quinns Main Sewer.  Typically, when waste 
water pump stations are located adjacent to any area of environmental significance, 
the overflow storage capacity is doubled from 3 hours to 6 hours.  This increased 
capacity then provides adequate response time for the Water Corporation, in 
instances of pump failure, to rectify any issues and get the pump station successfully 
operating. 

The Water Corporation will need to obtain a section 38 EPA approval for the waste 
water pump station, due to the sensitive environment of the foreshore, with the final 
location of this pump station to be confirmed at this time subject to detailed design.  
There are other examples of waste water pump stations being located adjacent to 
coastal foreshore reserve in other developments, including Lot 10 Jindalee and Secret 
Harbour.

F O R E S H O R E  M A N A G E M E N T  P L A N NOVEMBER 2013 2 3
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Issue Action Frequency Responsibility 
Weed maintenance Annually 

(late Autumn 
– Winter) 

Landscape Contractor 
(Developer) for 
minimum of 5 Years 
for each rehabilitation 
stage then City of 
Wanneroo

Vegetation
Management 

Prune vegetation adjacent to 
tracks

Annually Landscape Contractor 
(Developer) for 
minimum of 5 Years 
for each rehabilitation 
stage then City of 
Wanneroo

Drainage 
Management  

Clean Gross Pollutant Traps 
within drainage areas 

Annually Landscape Contractor 
(Developer) for 
minimum of 2 Years 
then City of 
Wanneroo

Fire Management Provide future residents with 
information relating to fire 
management  

With
information 
supplied at 
the purchase 
of the lot 

Developer 

Inspect path and fence 
condition and repair as 
required. 

Annually Landscape Contractor 
(Developer) for 
minimum of 5 Years 
then City of 
Wanneroo

General 
maintenance

General POS maintenance 
(empty rubbish bins, mow 
lawns, reticulation 
maintenance etc) 

As required Landscape Contractor 
(Developer) for 
minimum of 5 Years 
then City of 
Wanneroo

Completion
Reporting

Prepare a completion report at 
the end of the 5 year 
maintenance period identifying 
works undertaken in 
accordance with this plan. 

Once Developer 
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DIRECTIONAL SIGNAGE.

INTERPRETATIVE SIGNAGE.

FESA SIGNAGE.

FIRE HYDRANTS.

CIRCULATION

PEDESTRIAN ACCESS THROUGH DUNES. FENCED.
(STABILISED LIMESTONE TRACK WITH 
TIMBER STAIRS AS REQUIRED.1.2m WIDTH).

DUAL USE PATH. (RED ASHPHALT. 3m WIDTH).

UNIVERSAL ACCESS WITHIN POS & VERGES, TO BEACH.
(CONCRETE FOOTPATHS. 2.5m WIDTH).

MAINTENANCE /EMERGENCY VEHICULAR ACCESS 
THROUGH DUNES (NORTH /SOUTH). FENCED.
(STABILISED LIMESTONE TRACK. 2.5m WIDTH WITH 0.5M 
CLEARANCE EITHER SIDE).

PUBLIC VEHICLE ACCESS WITH TURN AROUND, TO 
BEACH. FENCED. (SEALED ASHPHALT. 6m WIDTH).

EMERGENCY VEHICLE ACCESS WITH TURN AROUND, TO 
BEACH. FENCED. (SEALED ASHPHALT. 6m WIDTH).

SERVICE VEHICLE ACCESS TO KIOSK/COMMUNITY  
FACILITY.

PARALLEL VERGE PARKING.

FORESHORE

ASSISTED REGENERATION AREAS.

DUNE CONSERVATION/ REVEGETATION FENCING.

COASTAL SETBACK LINE.

FORESHORE RESERVE.

POTENTIAL DEVELOPMENT AREA
SUBJECT TO DETAIL DESIGN.

EXTENT OF BATTER.

GRACEFUL SUN MOTH LOCATION 
(SURVEY  9th MARCH 2010).

POS 1

FORESHORE RESERVE

POS 2
1:5

1:5

1:1 1:100

1:100
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BEACH
EXISTING DUNE
CONSERVATION

EXISTING DUNE
CONSERVATION POS 1

COASTAL
ROAD

RESIDENTIAL LOT

RESIDENTIAL 
LOT

NORTH/SOUTH 
DUNE ACCESS
(PEDESTRIAN &
EMERGENCY/ 
MAINTENANCE 
VEHICLE)

DUAL USE
PATH.FORESHORE

RESERVE DUNE 
FENCING.

1: 1, 1:5 & 1:100 YEAR
DRAINAGE CATCHMENT
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BEACH

EXISTING DUNE
CONSERVATION

EXISTING DUNE
CONSERVATION

NORTH/SOUTH 
DUNE ACCESS
(PEDESTRIAN &
EMERGENCY/ 
MAINTENANCE 
VEHICLE)

NORTH/SOUTH 
DUNE ACCESS
(PEDESTRIAN &
EMERGENCY/ 
MAINTENANCE 
VEHICLE)

POS 2POS 2

POS 2

FORESHORE
RESERVE DUNE 
FENCING.

FORESHORE
RESERVE DUNE 
FENCING.

VEHICULAR
ACCESS TO
BEACH

VEHICULAR
ACCESS TO
BEACH

VEHICULAR
ACCESS TO
BEACHVEHICULAR

ACCESS TO
BEACH WITH
TURNAROUND 
& PICKUP/SET 
DOWN BAYS

UNIVERSAL
ACCESS TO
BEACH

UNIVERSAL
ACCESS TO
BEACH

UNIVERSAL
ACCESS TO
BEACH

1:5 & 1:100 YEAR
DRAINAGE CATCHMENT

1:5 & 1:100 YEAR
DRAINAGE CATCHMENT

COASTAL
ROAD

COASTAL
ROAD

RESIDENTIAL 
LOT

SECTION A-A
1:500@ A1

DUAL USE
PATH.

DUAL USE
PATH.

SECTION B-B
1:500@ A1

SECTION C-C
1:500@ A1

SECTION D-D
1:100@ A1

EXISTING DUNE
CONSERVATION
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PATH

PARALLEL
CARPARK COASTAL ROAD

FORESHORE
RESERVE
DUNE 
FENCING

ONROAD
BICYCLE
LANE

RESIDENTIAL LOT

VEHICLE
DOOR
CLEARANCE

NOTE:
THE ABOVE SECTIONS ARE INDICATIVE ONLY.

LEVELS & SLOPES SHOWN ARE SUBJECT TO
FURTHER REVIEW, CIVIL DESIGN & FEATURE
SURVEY.

BUILT FORM AND LANDSCAPE STRUCTURES 
SHOWN ARE INDICATIVE ONLY AND ARE 
SUBJECT TO FURTHER DETAILED DESIGN 
AND SEPARATE APPROVALS PROCESS.



LOT 9 JINDALEE

LOOKOUT/VIEWING DECK WITH FEATURE BALUSTRADE TMBER BEACH ACCESS STEPS DUNE & BEACH ACCESS FENCING CONCRETE UNIVERSAL ACCESS FOOTPATH

DUAL USE PATH (RED ASHPHALT 3m WIDTH)FLEXIBLE DECKING ON CHAINCITY OF WANNEROO APPROVED DUNE & BEACH ACCESS FENCING

SOURCE: KIRSTEN DAWSON (EPCAD)

VIEWING/ LOOKOUT WITH TIMBER TOPRAIL

F O R E S H O R E  A C C E S S  E X A M P L E S NOVEMBER 2013 3 6F I G  1 0 . 0
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NORTH

SCALE 1:1000 @ A1
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POS

COMMUNITY FACILITY/ 
TOILETS/ CHANGEROOMS.

PLAY EQUIPMENT & SOFTFALL.

SHELTER.

ELECTRIC BBQ.

BEACH SHOWERS & FEET WASHER.

DRINK FOUNTAIN.

BIN ENCLOSURES.

BIKE RACKS.

BENCHES.

CIRCULATION

DISABLED ACCESS PARKING.

PICKUP/DROP OFF BAYS TO BEACH.

WSUD CARPARK TO POS 1.

WSUD CARPARK TO POS 2.

PARALLEL CARBAYS TO VERGES.

SERVICE ACCESS TO CAFE/KIOSK.

KEY LOCKABLE GATES/ BOLLARDS 
TO PREVENT VEHICULAR ACCESS.

SIGNAGE

PARK NAME SIGNAGE.

DIRECTIONAL SIGNAGE.

INTERPRETATIVE SIGNAGE.

FESA SIGNAGE.

FIRE HYDRANTS.

POS 2
INTERIM
SHORT TERM
BEACH 
ACCESS

POS 2
MAIN POS
& BEACH 
ACCESS

POS

OPEN IRRIGATED GRASSED AREA FOR ACTIVE 
RECREATION.

1 in 100 and 1 in 5 year 
DRAINAGE CATCHMENT AREA.

LOCAL NATIVE PLANTED AREAS, IRRIGATED.

TERRACED RETAINING WALLS <900mm WITH 
PLANTING.

FEATURE PAVING.

SHADE TREES.

CIRCULATION

PEDESTRIAN ACCESS THROUGH DUNES. FENCED.
(STABILISED LIMESTONE TRACK WITH 
TIMBER STAIRS AS REQUIRED.1.2m WIDTH).

DUAL USE PATH. (RED ASHPHALT. 3m WIDTH).

UNIVERSAL ACCESS WITHIN POS & VERGES, TO BEACH.
(CONCRETE FOOTPATHS. 2.2m WIDTH).

MAINTENANCE /EMERGENCY VEHICULAR ACCESS 
THROUGH DUNES (NORTH /SOUTH). FENCED.
(STABILISED LIMESTONE TRACK. 2.5m WIDTH WITH 0.5M 
CLEARANCE EITHER SIDE).

PUBLIC VEHICLE ACCESS WITH TURN AROUND, TO 
BEACH. FENCED. (SEALED ASHPHALT. 6m WIDTH).

EMERGENCY VEHICLE ACCESS WITH TURN AROUND, TO 
BEACH. FENCED. (SEALED ASHPHALT. 6m WIDTH).

SERVICE VEHICLE ACCESS TO KIOSK/COMMUNITY  
FACILITY.

PARALLEL VERGE PARKING.

FORESHORE

ASSISTED REGENERATION AREAS.

DUNE CONSERVATION/ REVEGETATION FENCING.

COASTAL SETBACK LINE.

FORESHORE RESERVE.

POTENTIAL DEVELOPMENT AREA
SUBJECT TO DETAIL DESIGN.

EXTENT OF BATTER.

GRACEFUL SUN MOTH LOCATION 
(SURVEY  9th MARCH 2010).
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CAFE /KIOSK /CHANGEROOM /
TOILET FACILITIES

VIEWING AREA OVERLOOKING 
POS & DUNES TO BEACH

LOW GROUNDCOVER PLANTED AREAS 
& SHADE TREES OF LOCAL NATIVE 
COASTAL PLANT SPECIES

SHADE STRUCTURES OVER 
LOOKING DUNES TO BEACH, WITH 
OPEN GRASSED AREA, 
PICNIC TABLES, BBQ, DRINK 
FOUNTAIN & BEACH SHOWER
 AT LOWER LEVEL

 CAR PARKING BAYS
LOCATED CLOSE TO 
KIOSK

P O S  2 :  V I E W  O V E R  B O T H  L E V E L S  T O  B E A C H  A C C E S S  R O U T E S NOVEMBER 2013
3 8F I G  1 2 . 0
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CAFE /KIOSK /CHANGEROOM /TOILET FACILITIES

VIEWING AREA OVERLOOKING POS & DUNES 
TO BEACH

LOW GROUNDCOVER PLANTED AREAS & 
SHADE TREES OF LOCAL NATIVE COASTAL 
PLANT SPECIES

SHADE STRUCTURES OVER LOOKING DUNES 
TO BEACH, WITH OPEN GRASSED AREA, 
PICNIC TABLES, BBQ, DRINK FOUNTAIN & 
BEACH SHOWER AT LOWER LEVEL

VEHICLE ACCESS TO BEACH,
WITH PICKUP DROP OFF 
CAR PARKING BAYS

 CAR PARKING BAYS
LOCATED CLOSE TO 
BEACH & KIOSK

 PEDESTRIAN & EMERGENCY
MAINTENANCE VEHICLE ACCESS 
THROUGH DUNES TO BEACH

P O S  2 :  V I E W  A C R O S S  P O S  S H O W I N G  I N T E G R AT E D  D R A I N A G E NOVEMBER 2013
3 9F I G  1 3 . 03 8


