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10 December 2010 

 

Office of the Environmental Protection Authority 
Locked Bag 33 
CLOISTERS SQUARE WA 6850 

 

Attention: Colin Murray 

 

Dear Colin, 

 

RE: Rockingham Industry Zone Assessment 1534 Response to the Department of Environment 
and Conservation  

 

The Rockingham Industry Zone is undergoing a Strategic Environmental Assessment (SEA).  The SEA 
document has been advertised and the submissions period closed on 2 March 2010.  Landcorp 
responded to the submissions in July 2010.  Please find following Landcorp’s response to the requests 
for further information in the response to submissions outlined in your letter dated 12 November 2010 
(your reference DEC11811). 

Conservation Area 

The proponent is required to provide more evidence to show that developing the southern half 
of the two long swales in the Conservation Area will not affect the hydrology of the northern 
half. 

Appendix E of the SEA is a targeted hydrological study of the RIZ.  The study consisted of bores 
located in the northern area of the RIZ and bores placed in a transect that crossed the Conservation 
Area.  During the construction of the monitoring bores a hard layer was identified as possibly creating a 
perched watertable.  This was found not to be the case during the monitoring period and thereby 
confirmed that the wetlands are groundwater dependent.  As a result, the hydrology of the wetlands is 
governed by annual regional groundwater vertical movements and being sumplands, only contain 
shallow above-ground water for a limited amount of time in early spring.   

Landcorp has calculated that the area of wetlands 22 and 24 that are proposed to be filled in and 
developed is approximately 5ha.  If an above-ground water depth of around 10cm is experienced for a 
month or so each year, this would result in 5000m3 of water having to be accommodated elsewhere in 
the catchment.  This small amount would be taken up partially within   the voids in the dry sand fill in the 
wetlands while the rest would be taken up by other areas in the region that have above-ground water.  
The extensive lake system of Lake Cooloongup and Walyungup to the south plus numerous other 
sumplands in close proximity to the RIZ would result in a groundwater rise of less than 0.1mm  .  
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Therefore it is LandCorp’s position that cutting off a portion of wetlands 22 and 24 would not impact on 
the hydrology of the remaining portion of these wetlands. 

The proponent is required to explain why these TEC wetlands are not to be retained and 
comment on the DEC’s suggestion that they are of high conservation value and may survive a 
drying climate 

Landcorp agrees with the DEC that generally the wetlands in the north and west of the RIZ are of lower 
conservation value than those in the south east corner.  The Good condition rating of Bush Forever is 
one of the lowest ratings and is only one above Degraded.  Please find below photographs taken on 24 
November 2010 to clarify the condition of the wetland vegetation in some of the northern wetlands in 
the SEA area. 

  

Photo 1:  Wetland 6    Photo 2:  Wetland 9 

  

Photo 3:  Wetland 9    Photo 4:  Wetland 36 

It is evident the wetlands are heavy infested with weeds.  The occurrence of Acacia saligna  and Acacia 
rostellifera seedlings and mature plants in the wetlands is an indication of the wetlands being drier now 
than in the past.  Both Acacia species are not tolerant of inundation.  Better quality TEC wetlands are 
retained in the southern area which are mostly all included in the Conservation Area. 

The impact of the cemented limestone was examined by the JDA and reported in Appendix E of the 
SEA and as stated the transect data from bores concluded there was no perching caused by the 
limestone.  DEC need to provide evidence that there is a peat layer – there is no evidence of this in the 
lithological logs from all bores installed on the RIZ. 
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Ecological Linkages 

The proponent is required to demonstrate that the proposed vegetated road verges provide 
sufficient ecological linkage between remnant vegetation over the SEA Area 

The Vegetation and Fauna Management Plan to be prepared for the Development Area will outline the 
proposed vegetation to be retained or established in the road verges.  Landcorp is anticipating that this 
will be similar to the road verges on Patterson Road with planted understorey and overstorey species 
(Attachment 1). 

The presence of the railway that is between the boundary of the SEA Area to the east and Mandurah 
Road and Day Road has created fragmentation of habitat (Attachment 2).  Landcorp would argue that 
short range endemic species would not cross these barriers.  It is unclear which mammals are referred 
to by DEC as the only mammals on the RIZ are feral species and possibly kangaroos although none 
has been observed in the RIZ and also the possibility of bandicoots as discussed in Appendix D of the 
SEA although these would be at extremely low densities. 

Is there a better ecological linkage option for the marked SEA Area between the Conservation 
Area and the Bush Forever Site 349? 

Landcorp have repeatedly stated that the land bounded by Day Road and Mandurah Road is not part of 
their land holding and therefore they have no control over the development in this area.  The area is not 
included in the SEA Area and therefore cannot be commented upon in this approval process. 

Offsets 

What offsets have been considered for the proposal?  If none have been considered the 
proponent should explain why not. 

In accordance with EPA Position Statement No. 9 Environmental Offsets (EPA, 2006) Landcorp has 
committed to a number of offsets that result in a ‘net environmental benefit’.  Guidance Statement No. 
19 Environmental Offsets – Biodiversity (EPA, 2008) outlines the principles for the development of 
offsets. 

• Principle A: Environmental offsets should only be considered after all reasonable attempts to 
mitigate adverse impacts have been exhausted. 

• Principle B: An environmental offsets package should consider direct offsets and contributing 
offsets, as appropriate. 

• Principle C: Environmental offsets should ideally be ‘like for like or better’. 

• Principle D: Positive environmental offset ratios should apply where risk of failure is apparent. 

• Principle E: Environmental offsets must entail a robust and consistent assessment process. 

• Principle F: Environmental offsets must meet all statutory requirements. 

• Principle G: Environmental offsets must be clearly defined, publicly registered, transparent, 
auditable and enforceable. 

• Principle H: Environmental offsets must ensure a long lasting benefit. 

Landcorp has considered these principles and in accordance with Principle A the Triple Bottom Line 
Assessment was undertaken to ensure the optimal outcome for this development which is vital to the 
Western Australian economy includes an optimal environmental outcome.  Mitigation of the impact of 
the development as committed to by Landcorp in the SEA includes a Water Management Strategy for 
the Development Area which will outline measures to: 

• Secure enough water for sound economy; 

• Ensure adequate fit-for-purpose water supply; 
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• Optimise the use of WWTP water supply; 

• Manage stormwater as a resource; 

• Maintain stormwater and groundwater quality to pre-development levels; 

• Maintain hydrology of natural ecosystems; 

• Retain and improve groundwater balance; 

• Manage the salt wedge / Cockburn Sound interface; 

• Create urban landscapes as ecologically functioning units; 

• Integrate WSUD within landscape at site, precinct and district scales; and 

• Influence microclimates in workplaces. 

The planning for the development of the RIZ is currently at a strategic level with details of development 
likely to be undertaken in the area not available at this time.  However Landcorp has committed to 
mitigating adverse impacts by incorporating FCT19b as much as possible into the drainage 
infrastructure on the site and retaining as many mature Tuart trees as possible in carparks, road verges 
and around infrastructure installed as part of the development. 

In accordance with Principle B Landcorp has commissioned extensive studies In the RIZ to determine 
the environmental values of the area and from these and detailed hydrogeological modelling and based 
on historical and current conditions, all good quality FCT19b that are likely to sustain themselves into 
the future are being protected and enhanced with their inclusion in the proposed Conservation Area.   

As stated in the SEA the Conservation Area will protect the following environmental values of the SEA 
Area: 

• The Melaleuca huegelii dominated vegetation on wetland soils with a limestone substrate to the 
west of the wool scouring plant 

• The largest wetland on the limestone substrate; 

• All areas of the Tuart (Eucalyptus gomphocephala) / Melaleuca rhaphiophylla wetland vegetation; 

• 28ha of Threatened Ecological Community 19b in Good to Very Good condition; 

• The area of wetlands that is most likely to sustain FCT19b under future climate conditions; 

• Contains vegetation largely in Good – Very Good condition (the highest condition rating in the 
SEA Area); 

• 14 of the 20 vegetation associations that occur in the SEA Area; 

• 7 complete and parts of 5 more of the 34 wetlands in the SEA Area.  All twelve wetlands are 
Conservation Category wetlands; 

• 42ha of the 67ha of wetlands in the SEA Area; 

• Swale and Tuart tree habitat for the mygalomorph spider species Teyl “waldockae”; and 

• A large portion of the beach-ridge plain within the SEA Area that provides evidence of the early 
formation of the Point Peron peninsula. 

The protection and enhancement of 28ha of TEC in the proposed 78ha Conservation Area will be to the 
satisfaction of the WA DEC via a Conservation Management Plan developed by Landcorp.  The size 
and extent of the Conservation Area is based on sound scientific principles and to increase the size of 
the Conservation Area is not justified by the conclusions and recommendations of the Triple Bottom 
Line (TBL) report.  
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Where development of areas of FCT19b cannot be avoided Landcorp will undertake the re-creation, 
integration and protection of 1.5ha of FCT19b for every 1ha of FCT19b cleared outside of the 
Conservation Area.  LandCorp commits to developing a Vegetation and Fauna Management Plan that 
will outline the methodology, establishment, function and management of the recreated FCTs to the 
satisfaction of the WA's DEC.  The DEC shall have sufficient confidence in the proposed methodology 
before clearing of FCT19b can occur.   

It is intended that most of the re-created areas of TEC FCT19b will become part of the stormwater 
management system for the industrial estate.  Western Australia has been rehabilitating and 
establishing native sedgelands in drainage swales and infiltration basins for many years as part of 
Water Sensitive Urban Design principles established by state government agencies.   

LandCorp is confident that the recognised procedures for the establishment of vegetation in drainage 
swales will be successful in re-creating the FCT19b.  This FCT typically contains plants that are easy to 
establish in the Perth climate and the swales that occur naturally on the RIZ show a pattern of the larger 
species (ie Melaleuca huegelii, M. rhaphiophylla, Banksia littoralis, Acacia rostellifera, Acacia saligna 
and Xanthorrhoea preissii) on the edges and the Baumea juncea, Gahnia trifida and Ficinic nodosa in 
the lower, wetter areas of the swales).  This will be used as the template for planting the species in the 
infiltration swales to ensure that the vegetation that is established is representative of FCT19b.  The 
submission from the DEC implies that this has been tried before and failed.  Landcorp would dispute 
this and although the species to be used have not been used in this combination the overall 
methodology is well established. 

LandCorp has also committed to the replacement of any cleared Tuart trees with a trunk diameter 
greater than 500mm at a ratio of 6:1.  Although there will be some short term loss in mature Tuart trees 
in the RIZ this will be offset in the future with this ratio providing an enhanced level of habitat for 
Carnaby’s Black Cockatoos.  There are also a significant number of mature Tuart trees in the proposed 
Conservation Area that will be protected.  Revegetation of the degraded portions of the Conservation 
Area will include the planting of Tuarts.  This will enhance and protect the ecosystem and secure the 
potential breeding habitat within this proposed reserve in perpetuity. 

These proposed offsets are on-site which is considered more desirable in the hierarchy of offsets and 
will provide a like for better outcome.  These offsets are in accordance with the Principles outlined 
above.   

What does the proponent think of DEC’s suggested offsets? 

FCT 29b is listed as a Priority Three (i) poorly known ecological community (P3 (i) PEC).  This is 
defined as  

(i) Communities that are known from several to many occurrences, a significant number or area 
of which are not under threat of habitat destruction or degradation. 

The DEC does not appear to have taken into account the current condition of the vegetation in the SEA 
Area.  Many of the areas of FCT29b to be cleared are Degraded and have a significant proportion of 
weeds.  In fact of the 114ha on site 85ha are Good to Completely Degraded, bearing in mind that Good 
is only one level above Degraded (See Table 1). 

Table 1:  Area of FCT29b in the SEA Area by condition 

Vegetation 
Condition Very Good 

Good to 
Very Good 

Good 
Good to 

Degraded 
Degraded 

Completely 
Degraded 

Area of 
FCT29b 

(ha) 
0.55 27.12 14.79 30.86 35.61 4.15 
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The 15ha of FCT29b that is protected in the Conservation Area is Good to Very Good.  FCT 29b is a 
PEC, not a TEC.  Landcorp would suggest that the area of FCT29b to be cleared is a Low Value Asset 
in accordance with the definition in Position Statement No. 9. 

The offsets as committed to by Landcorp are on-site which is preferred in the hierarchy of offsets.  
LandCorp is willing to enter into negotiations with DEC to fund the rehabilitation of TEC 19 within DEC 
managed land in the City of Rockingham as an offset to the clearing of TEC 19 within the RIZ. 

Will DEC be consulted regarding FCT19b in future developments? 

Landcorp anticipates that the DEC will be intrinsic to the development of the Conservation Area 
Management Plan and the Vegetation and Fauna Management Plan for the Development Area that are 
committed to in the SEA.  The DEC is also the nominated as the approving body for these management 
plans which will include the management of FCT19b.  FCT19b in the Conservation Area will be 
enhanced by controlling access managing weeds and rehabilitating the tracks throughout the area.  As 
stated above FCT19b will be recreated in the Development Area and Landcorp has committed to no 
clearing of this FCT until the DEC is confident with the approach to recreate it as outlined above. 

Maps 

Please provide the maps requested by the DEC? 

The requested maps will be provided to the DEC. 

Groundwater 

The proponent is required to provide more information on: 

• Capillary rise figures; 

• Proponent’s statements that there is a strong correlation between ground surface 
elevations and high conservation value wetlands; 

• Proponents statements that ‘it is apparent without additional inputs, the existing TEC 
wetlands will not survive’; 

• Evidence that groundwater decline has impacted plant communities and other possible 
factors; 

• Existing data and proposed monitoring to further demonstrate requirement for artificial 
recharge and to investigate source, treatment and application; and 

• Whether more appropriate modelling is needed to model unsaturated zone and interaction 
between groundsurface and groundwater. 

The Safety Bay Sands are marine and aeolian sand deposits which have accreted over the Holocene 
period. JDA Consultant Hydrologists (2005) report that lithology from drill cores indicate the presence of 
fine silt in the upper 1 metre of the profiles.  This material was described as cemented in places, to 
varying extents.   

Capillary rise figures quoted in the geomorphology and groundwater investigation for the project were 
described as being in the order of 0.8 metres to 0.9 metres.  This range was derived from Table 2 
taking into account the fine sand and silty composition (cemented in places) of the underlying soil.    
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Table 2 - Capillary Rise 

Material Particle Size (mm) Capillary Rise (mm) 

Silt 0.02-0.05 2000 

Silt  0.05-0.1 1055 

Fine Sand 0.1-0.2 428 

Medium Sand 0.2-0.5 246 

Coarse Sand 0.5-1.0 135 

Very Coarse Sand 1.0-2.0 65 

Fine Gravel 2.0-5.0 25 

Source: Groundwater Hydrology Second Edition (Todd 1980) 

The relationship between particle size and capillary rise set out in Table 2 is shown on Graph 1. 

Graph 1: Capillary Rise Versus Material Type 

 

As shown on Graph 1, 0.8 m to 0.9 metres of capillary rise is at the upper end of reported capillary rise 
for soils comprising fine sand and silt.  This upper end of the range was adopted to provide a 
conservative upper estimate of capillary rise for assessment purposes taking into account that there will 
be variability across the site due to variations in material composition and the presence of peat and 
cemented layers in places.   

The intent of the discussion of capillary rise and root depth was to look at site wide trends between 
groundwater levels and wetland locations.  The minimal amount of rainfall and high evapotranspiration 
that occurs between November and March each year (refer to Umwelt, 2009 Figure 2.7) means that soil 
moisture in the upper areas of the unsaturated zone may be depleted by evapotranspiration to wilting 
point, and may stay at wilting point for some time.  Consequently, during the dry months, water for 
wetland species must be sourced from an input other than soil moisture in the upper layers of the 
unsaturated zone.  It was hypothesised that the water source during the dry months could be the 
regional groundwater table rather than water trapped above localised cemented layers within the 
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unsaturated zone, as commonly suggested.  It is considered that a correlation between wetland 
locations and modelled depth to the water table during the dry months of the year may indicate that 
wetland species are dependent on water from the regional groundwater table during the dry months of 
the year.  The modelling described in Umwelt (2009) showed a correlation between the locations of high 
quality wetlands and depth to water table during the driest times of the year, thus indicating that wetland 
species may be dependent on water from the saturated zone during these times of the year (Umwelt, 
2010; Attachment 3).   

It is agreed that more detailed investigations may be required as a follow on from the initial RIZ 
Geomorphology and Groundwater Investigation before artificial recharge or other management 
measures are implemented at this location.  Artificial recharge would need to consider the seasonality 
of natural rainwater input at the site. 

The correlation between wetlands in good condition and depth to groundwater is presented in the SEA.  
Each wetland has been assessed and all data is present in the SEA document and Appendix C.  The 
depth to groundwater is mapped on Figure 21.  The area of wetlands in better condition coincides with 
that of the water table being closer to the surface.  Landcorp believes that this is adequately proven in 
the studies undertaken in the RIZ. 

The Water Management Strategy Preliminary Scoping Report was prepared with all of the technical 
information for the SEA available.  This was undertaken to ensure that with all of the relevant results of 
scientific studies the appropriate scope for the WMS was determined.  However this is a preliminary 
document that was commissioned to look at what would be required to develop the Water Management 
Strategy.  The Water Management Strategy will be forwarded to the DEC for comment and if any 
recharge is going to be used in the RIZ the methodology and monitoring will be outlined in this 
document. 

The decline in groundwater levels that is occurring, if continued as predicted will result in the wetland 
species not surviving in their current form.  Photos 2 and 3 above clearly show the incursion of Acacia 
rostellifera and Acacia saligna into the wetlands.   Both Acacias aren’t usually found in wetlands and 
these photos clearly show young Acacia saligna plants growing under the Paperbarks.  This 
colonisation of the wetland areas by dryland species clearly shows a change in the vegetation structure 
in these drier wetlands. 

Any artificial recharge methods and methods for monitoring will be outlined in the Water Management 
Strategy however this has not been identified in the SEA as part of the management strategies for 
water.  The DEC has indicated that they do not support the use of secondary treated waste water.  This 
is in reference to the development of the waste water treatment plant which has a condition of approval 
from DSEWPaC that they must make water available to recharge the Conservation Area if required.  
This development is not part of the SEA and is subject to separate approvals and therefore it is not 
appropriate that the DEC comment on this. 

It is agreed that Visual Modflow is not suitable to model the unsaturated zone, and this was not the 
intent of the modelling undertaken.  The intent of the modelling provided in the RIZ Geomorphology and 
Groundwater Investigation was to identify broad scale trends or linkages between the regional 
groundwater table and the location of wetlands across the site.  This was undertaken on the basis that 
there is minimal rainfall between November and March each year and therefore the upper layers of the 
unsaturated zone may dry out to wilting point, and stay at wilting point for some time.  It is therefore 
possible that water available to wetland plants during the dry months of the year is sourced from the 
groundwater table via capillary rise.  It is considered that a correlation between wetland locations and 
modelled depth to water table during the dry months of the year may indicate that wetland species are 
dependent on water from the regional groundwater table during these times.  The results of the 
modelling showed evidence of a correlation between areas described as ‘conservation category 
wetland’ (ATA Environmental, 2006) and the areas where the regional water table was within 
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approximately 1.8 to 1.9 metres of the ground surface during the driest months of the year (refer to 
Umwelt (2009), Figure 4.6 and Sections 4.2 and 5.0).   

It is agreed that further investigation may be required to support a water management plan for the RIZ, 
focussing in on more localised features than investigated in the groundwater and geomorphology 
investigation.  This further investigation could include a more detailed consideration of soil moisture in 
the unsaturated zone.  A methodology for the investigation of soil moisture in the unsaturated zone 
could involve collection of site specific data via neutron probe monitoring. Neutron probe monitoring 
would provide accurate information about soil moisture levels at different heights within the unsaturated 
zone at the installed monitoring locations.  Neutron probe monitoring locations should be installed at 
high and low quality wetland sites, and non wetland sites within the RIZ. Monitoring should be used to 
inform ongoing water management at the site.   

In addition to neutron probe monitoring, test pits could be dug to determine the actual root depth of 
species in the wetlands to validate the literature review of wetland species root depths provided in 
Umwelt (2009).  From this investigation, data regarding water sources for the wetland species during 
dry and wet periods could be collected. 

A package such as Modflow Surfact could be suitable to model the movement of water within the 
unsaturated zone.  However, it is considered that the information gained from neutron probe monitoring 
would equally inform water management requirements at the site (Umwelt, 2010; Attachment 3).  

Wetlands 

What work has been carried out to demonstrate successful methods for re-creating wetlands? 

As stated above LandCorp is confident that the recognised procedures for the establishment of 
vegetation in drainage swales will be successful in re-creating the FCT19b.  This FCT typically contains 
plants that are easy to establish in the Perth climate and the swales that occur naturally on the RIZ 
show a pattern of the larger species (ie Melaleuca huegelii, M. rhaphiophylla, Banksia littoralis, Acacia 
rostellifera, Acacia saligna and Xanthorrhoea preissii) on the edges and the Baumea juncea, Gahnia 
trifida and Ficinic nodosa in the lower, wetter areas of the swales).  This will be used as the template for 
planting the species in the infiltration swales to ensure that the vegetation that is established is 
representative of FCT19b.  The DEC shall have sufficient confidence in the proposed methodology 
before clearing of FCT19b can occur 

The proponent is required to provide more information demonstrating adequacy of proposed 
buffers. 

The edge of the Conservation Area will be rehabilitated to provide dense vegetation in integrated 
landscaped interfaces.  This methodology has been used previously at the Australian Marine Complex, 
Support Industry.  Much of this industrial development drains to a Gross Pollutant Trap in the road 
verge then is discharged into the triangle swale in Brownman Swamp has a minimal buffer.  The photos 
below show the vegetation that has been established on the edge 
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