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1. INTRODUCTION 

1.1 Proponent 
Pleasant Grove Pty Ltd 

1.2 Responsible authorities 
Subdivision approval - DPUD (Department of Planning and Urban Development) 
acting under delegated authority for SPC (State Planning Commision); 

Development approval - City of Mandurah, responsible authority for City of 
Mandurah Town Planning Scheme No 1A; 

Foreshore management - PIMA (Peel Inlet Management Authority); 

Clearing and drainage - Commissioner for Soil Conservation (Department of 
Agriculture); and, 

Environmental clearance - EPA (Environmental Protection Asuthority). 

1.3 Background and objectives 
In November 1990 Pleasant Grove Pty Ltd applied through consultants Martin Goff and 
Associates for approval to subdivide Part Murray Locations 109 and 1339 into 90 Special 
Residential lots ranging in area from 2,000m2 to 1.66 ha plus one commercial site of 8500m2. 
The plan also included foreshore reserves totalling approximately 20.87 ha and a special 
recreation site (yacht club) of 2.48 ha. The objective is to allow the completion of a 
subdivision development which has been in progress since 29 July 1980. Overall lot yield 
within the subdivision was 278 of which 67.6% or 188 have been created. All lots created 
have been approved without the provision of deep sewerage and Pleasant Grove Pty Ltd's 
objective is to continue this pattern of development in accordance with the zoning of the 
land and previously agreed servicing arrangements (ie on-site effluent disposal systems). 

1.4 History and timing of proposals 

1.4.1 Project Inception 

Pleasant Grove Pty Ltd first pursued development of their land in Januaiy 1978. With a 
view to establishing the availability of services, the Public Works Department was 
approached on 1 February, 1978 with a request to advise of the likelihood of deep sewerage 
connections being made available to the land. 

On 15 March, 1978 the Public Works Department responded advising that a sewerage 
treatment plant to serve the subject area had not been selected but in view of the enquiry 
investigations would be expedited. The Department recommended the engagement of a 
consulting engineer to prepare a feasibility study. Pleasant Grove Pty Ltd appointed Ove 
Arup and Partners, Consulting Engineers to investigate and advise on the provision of 
services including deep sewerage. In August 1978 Ove Arup and Partners reported that the 
estimated cost of sewering the land was $2.23 million dollars. 

1.4.2 First application to subdivide 

In November 1978 an application to subdivide the land into 771 lots of approximately 800m2 

plus 43 lots of 4000m2 adjacent to the Old Coast Road was lodged. That application was 
never decided and some 14 months after lodgement was withdrawn on 31 January, 1980. 
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In December 1978 the Shire of Mandurah advertised a proposed Interim Development 
Order (IDO) No 6, accompanied by a policy map showing the Pleasant Grove Pty Ltd land 
at Ward Point to be within a Rural/Residential area specifying an average lot size 
requirement of 2 hectares. 

1.4.3 Submission on the interim development order 

On 7 March 1979 a submission on the IDO was lodged with the Council referring to the 
application to subdivide and seeking designation of the subject land as residential. 
Subsequent consultation with officers of the Town Planning Department and Shire of 
Mandurah regarding IDO No 6 revealed that Council was seeking Rural/Residential 
development over the Pleasant Grove land with a view to retaining the extensive tree cover. 

Submissions on IDO No 6 were considered later in 1979. Council's minutes of meeting 
dated 4 September, 1979 revealed the following ^Telephone advice from the Town Planning 
Board has confirmed that the Minister's intent is to have a new designation of Special 
Residential introduced into the Interim Development Order. This will permit lots of 
1,500m2 to 1 hectare in area. Reticulated water is a pre-requisite." It is significant that deep 
sewerage was not listed as a pre-requisite. 

On 29 February, 1980 the IDO was gazetted and its related policy showed the Ward Point 
area to be set aside for Urban development. Paragraph 4.1.3 of the Policy said "With 
respect to further subdivision, Council has adopted the following Policies. Council's 
recommendation to the Town Planning Board on subdivision applications will be based on 
these policies: 

"(a) In the areas adjoining the Peel Inlet or Harvey Estuary the Council will encourage 
larger lot sizes to ensure that the trees that dominate the landscape of the area, the 
primary objective to be to camouflage new building development. Generally, lot 
sizes of c,1500m2 would be appropriate to the zone. In the particular circumstances 

I of the Ward Point Area, (flat land and already partially cleared) lot sizes ranging in 
area from c.2000m2 to 1 hectare will be sought." The policy was based on a 
presumption that there would be no deep sewerage (paragraph 5.1)." (Bold 
emphasis added) 

1.4.4 Second application to subdivide 

As a consequence of progress of the IDO a second application to subdivide the land was 
lodged on 29 January, 1980. That application proposed the creation of 278 lots ranging 
from 2,000m2 to 1.66 hectares and averaging 4000m2. In general the smaller lots were 
located adjacent to the estuary and the larger lots positioned along the Old Coast Road. 

That application was subsequently approved on the 29 July, 1980 without any requirement 
for the provision of deep sewerage. 

| 
1.4.5 Application to subdivide: No 3 

I During the two year life of the approval, 120 lots were created. By late 1981 Pleasant Grove 
Pty Ltd recognised that the entire subdivision would not be completed for several years. 
The Company accordingly decided to make a fresh application. 

A fresh application was therefore lodged on the 20 January, 1982. That application was 
subsequently refused on 20 January, 1982 because "matters that related to effluent disposal 
next to the Peel Inlet have been referred to the Department of Conservation and 
Environment for clarification. Further subdivision should await a reply to that enquiry". As 
a result of the decision of 18 May, 1982 an appeal was lodged with the Minister for 
Planning. 

I 

I 
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1.4.6 Peel Harvey Estuary eutrophication 

On 2nd June, 1982 a meeting was convened with the Chairperson of the Town Planning 
Board to discuss the Pleasant Grove Pty Ltd subdivision and in particular the apparent 
requirement for deep sewerage. The Chairperson indicated that the Government was under 
considerable pressure to be seen to be taking action to halt eutrophication problems within 
the Peel/Harvey Estuary. It was therefore considered to be more palatable for the Town 
Planning Board to extend an existing approval rather than grant a fresh approval. 

In accordance with this advice an application for extension of the existing approval was 
lodged on 9 June, 1982. That request was refused by letter dated 17 August, 1982. Pleasant 
Grove Pty Ltd withdrew the Ministerial appeal and lodged a fresh application on the 21 
September, 1982 which was refused on the 10 February, 1983. 

1.4.7 Town planning appeal 

Pleasant Grove Pty Ltd appealed to the Town Planning Appeal Tribunal against the 
decision of 10 February, 1983. This appeal was upheld on the 27 June, 1983 (Appeal No 7 
of 1983) subject to a number of conditions including the deep sewering of 11 lots which 
were identified to be close to an underground stream. These conditions were not however 
finally settled until the 25 October 1984. 

On 30 December, 1983 the Mandurah Town Planning Scheme 1A was Gazetted zoning and 
coding the land in accordance with the approved subdivision, reflecting the earlier IDO 
policy. On the 7 August, 1986 a request for an extension of the approval granted on appeal 
was lodged and on 24 December 1986 that request was rejected because the Water Authority 
held an objection to the extension of sewerage to the 11 lots nominated for deep sewering in 
the tribunal's decision. 

1.4.8 Third subdivision application 

A fresh application for subdivision approval was then lodged in February, 1987 approved on 
the 29 July, 1987. That approval deleted the requirement to sewer the nominated 11 lots. 
In other words there was no deep sewerage condition attached to the subdivision approval at 
all. The approval was extended for a 3rd year on 12 July, 1989. 

1.4.9 Fourth and fifth subdivision applications 

In January, 1990 as expiration of the approval approached, a fresh application for approval 
to subdivide the remaining lots was lodged. That application was decided on 26 June, 1990. 
The approval was subject to a condition 8 requiring the connection of all lots in the 
proposed subdivision to a sewerage service. 

Reconsideration was requested on 29 June, 1990, however condition 8 was only amended to 
the extent that deep sewerage was not required to lots above 1 hectare in size (DPUD letter 
of 2 August, 1990). 

Investigation of the costs of deep sewering the subdivision and possible alternatives resulted 
in the period during which appeal rights existed expiring. As a consequence a fresh 
application for subdivision approval was lodged in November, 1990. 

1.4.1 Current situation 

Since November 1990, Pleasant Grove Pty Ltd has been awaiting an approval for 
subdivision. DPUD has referred the proposal to the Environmental Protection Authority 
(EPA) for advice. Subsequently the EPA has asked Pleasant Grove Pty Ltd for more 
information, in the form of a CER (Consultative Environmental Report), as mentioned 
below in Section 1.4. 
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1.4 Relevant statutory requirements and approvals 
Approval to subdivide is required from DPUD under delegated authority from the SPC. 
There is a general obligation on DPUD to take into account the provisions of the 
Mandurah Council's Town Planning Scheme 1A Under the Residential 1 zoning of Town 
Planning Scheme 1A, the minimum size for an unsewered lot is 850m2. 

When created, approval for development on the lot is required from the Mandurah Council, 
responsible authority for Town Planning Scheme 1A as well as administering health 
regulations ensuring adherence to the specifications current for the installation of septic 
tanks and leach drains. 

Referral of the proposal to the Environmental Protection Authority under section 38 of the 
Environmental Protection Act(1) has been a requirement of subdivision. DPUD have 
referred the proposal to the EPA and a s a result the EPA has set a level of assessment as 
Consultative Environmental Report (CER). 

This document has been prepared in accordance with guidelines provided and included in 
Appendix A Specifically this is a draft for review by officers of the EPA. Following review 
of the draft a final report will be submitted for consideration by the EPA. 

It was agreed that the significant environmental issues that should be addressed in the CER 
were as follows1: 

nutrient export to the Peel Harvey catchment; 

onsite sewage effluent treatment; and, 

urban runoff. 

The area covered by this CER is shown in Figure 1 (Locality plan). 

I 

'Pers comm Ms Prue Keen (EPA) and Mark Wheeler (GAP). 
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2. NEED FOR THE DEVELOPMENT 
Mandurah established shortly after white settlement of the State in 1829. It originated as a 
fishing centre and later as further development took place including construction of the 
Mandurah Bridge and the road link to the south west via Pinjarra, Mandurah became a 
"cross roads" community, capitalising on its strategic location to provide retail and business 
services. The land around also comprised some of the earliest farmland. 

The Peel/Harvey Estuary, ocean beaches and proximity to Perth contributed to Mandurah's 
transformation from a small rural community to a holiday and retirement centre, and more 
recently a dormitory suburban area. Changes have not been painless, with considerable 
effort expended on maintaining the character of the area whilst providing the necessary 
housing land and range of lifestyles demanded by the community. These concerns led to the 
approval and zoning of Pleasant Grove as a special residential estate, providing a variety of 
larger lot sizes and preserving the stands of tuart and marri in their parkland setting. The 
Peel Regional Plan(2) and released for public comment recognises the importance of 
preserving the areas remnant native vegetation. Paragraph 3.2.3 says "Remnant vegetation is 
also important as part of the landscape and for maintaining the 'sense of place', and natural 
heritage of the region." 

Mandurah's urban growth has been rapid. The State Planning Commission publication "The 
Population of Western Australia - 1976 to 2021"(3) shows that at 1976 Mandurah's estimated 
resident population was 8,910, rising 51.7% to 13,520 at 1981 and a further 42% to 19,196 at 
1986. The Commission's report suggests that at 1991 Mandurah's population will lie 
between 27,400 and 27,700. By 1996 it is estimated that the population will be between 
37,900 and 39,800 and between 48,800 and 51,300 at 2001. The most recent estimates 
produced by the Australian Bureau of Statistics(4) suggest a population of 23,169 for 
Mandurah at the 30 June, 1989. The Bureau's estimates therefore collaborate the 
projections made by the State Planning Commission. The Peel Regional Plan recognises the 
social and lifestyle impact resulting from Mandurah's rapid urban development. At page 61 
paragraph 3.7.1 the regional plan says "Planning must accommodate a range of lifestyles and 
protect the values that provide regional identities. It must also offer reasonable certainty 
about future development directions to assist people making decisions about how and where 
they choose to live". 
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3. DESCRIPTION OF PROPOSAL 

3.1 Overall concept 
The philosophy of the subdivision application is to complete the development under the 
same terms and conditions as the existing 2/3 has been approved. Section 1.4 of this report 
summarises the history of the development. Originally a standard subdivision of the land 
into 800m2 lots with deep sewerage was proposed but not approved by the relevant 
authorities. Planning authorities including the Mandurah Council, Town Planning Board 
and Minister for Planning ultimately decided that the land would be better developed into 
larger lot sizes so as to preserve the attractive tree cover on the property and to provide for 
alternative lifestyles. The existing 2/3 of the subdivision has been approved with the use of 
on site effluent disposal systems. It is proposed therefore that re-approval be granted to the 
remainder of the subdivision which forms a perimeter along the eastern, southern and south 
western flanks of the development area. 

3.2 Location 
3.2.1 Regional context 

The development is located on Ward Point, a peninsula of land which divides the Peel Inlet 
from the Harvey Estuary. It's location is therefore important because of its relationship to 
the inland waterways and therefore possible affects on water quality. The site also has 
considerable recreation and landscape values. Because Ward Point intrudes into the inland 
waterway it is conspicuous from both the Peel Inlet and Harvey Estuary. The property 
provides a timbered backdrop to the Inlet and Estuary because of its tree cover and 
vegetated foreshores. The overall subdivision plan was prepared at the time the Waterways 
Commission published the Peel Inlet Management Programme in November 1979(5). That 
plan recommended a 50 metre wide recreation reserve along the Foreshore and a yacht club 
at Ward Point. The plan also recommended a landscape protection area along the southern 
side of the property adjacent to the 50 metre wide foreshore reserve. Notwithstanding the 
narrow foreshore reserve recommended in the Peel Inlet Management Programme, the plan 
of subdivision for the Pleasant Grove Estate proposed a setback from the inlet of between 
100 and 300 metres. This extensive foreshore reserve was proposed having regard to the 
nature of the land and the retention of thick foreshore vegetation, keeping in view the 
proposal to serve lots by septic systems. The lots tended to occupy the higher land and to 
be well setback from the estuary so that there was a substantial and thickly vegetated buffer 
between on site effluent disposal systems and the inland waterways. 

3.2.2 Local context 

The proposal represents the final stage in a continuing development in accordance with an 
agreed overall plan which has been incorporated into the zoning and coding pattern of the 
Mandurah Town Planning Scheme 1A. It proposes the completion of the loop formed by 
Pleasant Grove Circle from the northern intersection of Nutbush Avenue back to the Old 
Coast Road. A single row of lots fronting the internal alignment of Pleasant Grove Circle is 
proposed. These lots abut lots created under previous subdivision approvals; none is 
connected to deep sewerage. 

North of Wannanup, the proposed lots range from 4,000m2 to 1.0 ha to 1.6 ha along the Old 
Coast Road. Towards the east, adjacent to, and opposite the proposed estuary foreshore 
reserves, lot sizes are in the order of 2,000m2. 

I 
I 
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3.3 Ownership and responsibilities 
A narrow foreshore reserve along the northern and southern shores of Ward Point has long 
been crown reserve. In addition a strip of land some 100 to 150 metres wide adjacent to 
Pleasant Grove Circle opposite Nutbush Avenue has been vested in the Crown as part of 
the subdivision process for the Pleasant Grove estate. As indicated previously, 188 lots have 
been created and many sold to the public. The balance of the land including the remaining 
proposed foreshore reserve is owned by Pleasant Grove Pty Ltd. A site earmarked for 
Special Recreational Uses (yacht club) at the tip of Ward Point is proposed to be transfered 
in fee simple to the City of Mandurah but remains in the ownership of Pleasant Grove Pty 
Ltd as does the adjoining special commercial site. 

3.4 Current zonings 
The land is zoned Residential 1 under the City of Mandurah's Town Planning Scheme No 
1A The existing and proposed lots shown to be around 2,000m2 are included within the 
Residential Planning Code - R5. The lots in the range 4,000m2 to 1 ha are shown to be 
coded R2.5 and the balance of the land generally adjacent to the Old Coast Road is shown 
to be Rl. The existing and proposed foreshore reserves are shown to be reserved for Local 
Recreation, the proposed yacht club site is reserved for District Recreation and the 
commercial site adjacent to the proposed yacht club is included within a Special Zone. 
There are no proposals to amend these current zoning patterns . 

3.5 Current and future zonings of adjacent areas 
Land to the south is similarly zoned Residential 1. To the west of the Old Coast Road and 
north of Dewar Street the zoning pattern is generally Residential 2. South of Dewar Street 
it is Rural and Special Rural. North of the Pleasant Grove Estate the zoning is Special 
Rural. 

3.6 Existing land uses 
The Pleasant Grove Estate is developing as a low density residential area. Within the 
subdivided portion houses are being established generally preserving the existing tree cover. 
For the most part residents are developing their properties in sympathy with the character 
of the locality and maintaining the arcadian landscape. Lawns and gardens are being 
cultivated within envelopes surrounding the houses but the balance of the property is 
primarily being maintained in its parkland condition. The unsubdivided portion of the 
Estate is generally vacant with stock being grazed on the land from time to time to contain 
regrowth and reduce fire hazard. To the south of Pleasant Grove at Wannanup, 
development is predominantly single residential in character with further housing occurring. 
West of the Old Coast Road and north of Dewar Street at Falcon the land use is 
predominantly single residential and to the north, land use is Rural. 



3.7 Consistency of proposal - local and regional planning 
3.7.1 City of Mandurah Town Planning Scheme No 1A 

As indicated the land is zoned Residential 1 and coded Rl, R2.5 and R5 within the City of 
Mandurah's Town Planning Scheme No 1A The zoning and development table within the 
Scheme provides for a minimum unsewered lot area of 850m2. 

3.7.2 Peel regional plan 

The proposed subdivision is also consistent with the Department of Planning and Urban 
Developments Peel Regional Plan which shows the land to be Urban, recommending the 
preservation of remnant vegetation and provision for alternative lifestyles. With respect to 
deep sewerage the Peel Regional Plan says at paragraph 3.8.2 page 64 "In general, there is a 
need to sewer all new residential and urban development, unless the development satisfies 
strict criteria for exemption. Special Rural Zones, (Rural Residential) and Special 
Residential Areas may be able to meet objectives for on site effluent disposal. Proposals 
within 2kms of the Peel Harvey Estuary and the lower reaches of the River entering the 
Estuary will be required to meet stringent criteria. Other than in exceptional circumstances, 
proposals to subdivide into lots of less than 1 hectare will require connection to an adequate 
sewerage service." 

| 
3.7.3 'Exceptional circumstances 

It is considered that this proposal is an exceptional circumstance in that it is the final stage 
of a development which has been permitted to proceed without deep sewerage. The land 
subject of the application occupies the eastern, southern and south western perimeters of 
the estate and is not therefore a consolidated development site to which sewerage services 
can be more easily and economically extended. Further, actions have been taken to 
ameliorate possible contamination of the Peel/Harvey Estuary system by providing a broader 
than necessary foreshore reserve to act as a buffer and maintaining foreshore vegetation 
which has an ability to filter groundwater and absorb nutrients. 

The development is also an exceptional circumstance in that there is clear evidence of 
inconsistency in policy exhibited by government and regulatory authorities. They: 

failed to support an initial proposal for subdivision incorporating deep sewerage; 

i 

approved subdivision in the style proposed in the subject application without deep 
sewerage; 

subsequently refused a re-application for precisely the same subdivision; 

heard a sucessful appeal on the subdivision, however a condition was imposed that 
11 lots above an underground stream be deep sewered; and, 

deleted that requirement at the request of the Water Authority in a subsequent 
reapplication. 

r 
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4. EXISTING ENVIRONMENT 

4.1 Physical 
4.1.1 Soils 

The soils of the area are from the Spearwood dune and plain system and the Vasse 
estuarine and lagoonal system as shown in Figure 2 (Soils)(6). These soils are further sub 
classified into categories as follows: 

Spearwood dune S4 Flat to gently undulating sand plain with: 

a deep pale and sometimes bleached sands with 
yellow brown subsoils. 

b shallow to moderately deep siliceous yellow brown 
and grey brown sands with minor limestone 
outcrops. 

V3 Sand flats similar to V22 but marginally higher and 
commonly supporting stands of Melaleuca spp. 

V4 Low level storm beach ridges and terraces with shallow to 
moderately deep uniform alkaline black sandy loams to 
loams overlying unconsolidated shell beds or clayey marl. 
Minor limestone outcrops visible. 

V6 Upper level sandy terraces and gently undulating beach 
ridges with deep grey or bleached pale brown siliceous 
sands overlying soft shelly limestone. 

The capability of these soil types to support urban development and effluent disposal is 
discussed in Section 4.1.3, below. 

4.1.2 Hydrogeology 

A detailed hydrological survey^ of the Caddadup Reserve approximately 6 km south of the 
Pleasant Grove subdivision established the presence of a groundwater divide in that area; 

groundwater to the east of this divide flows eastwards to the Peel/Harvey Estuary; 
and, 

groundwater to the west of this divide flows westwards towards the coast. 

Because of this information the groundwater regime of the proposed subdivision was 
studied® as follows: 

13 test bores were drilled into the water table of the proposed subdivision and its 
immediate surroundings; 

The height of the groundwater table was measured in centimetres AHD; 

Measurements were taken at various times and this established that they were not 
affected by tides; 

Vasse estuarine 

2V2 Samphire covered sand and mud flats...frequently inundated. 
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The measurements were taken on 6 June, 1983; 

The data were interpreted further by groundwater hydrogeologists and the results of 
their findings are shown in Figure 3 (Water table contours). 

The following was established: 

Hydraulic gradients are very flat, ranging from approximately 2.5xl0"4 along the 
south west boundary of Pleasant Grove to 6x10^ along the eastern boundary (that is 
over a 1000 metre horizontal distance the vertical decline along the south west 
boundary is 25 cm and for a similar distance along the eastern boundary the vertical 
decline is 60 cm). 

A groundwater divide exists approximately 100 metres inland from the north-eastern 
shore of the proposed subdivision. 

Groundwater discharge from Pleasant Grove appears to be southward into the 
Peel/Harvey Estuaiy. 

Groundwater velocities, assuming an average hydraulic conductivity of 20 metres per 
day, are 2 to 5 metres per annum. 

This survey shows, as illustrated in Figure 3, that the groundwater flow from the proposed 
subdivision is towards the Peel/Harvey Estuary, and consequently some water from septic 
tanks may ultimately flow towards and into this estuary. The direction of flow is however 
complex, with groundwater from the eastern shore flowing across the subdivision to the 
southern side and then into the estuary system. 

The velocity of the groundwater flow and the distance required for the water to travel to 
enter the estuary reveals that approximate periods for water to flow from the boundary of a 
lot to the estuary range from 48 years to 1880 years - a considerable period of time (See 
Appendix B). 

It must be emphasised that the above calculations are for groundwater flow and not for the 
flow of nutrients. 

Figure 4 (Ground contours) shows the ground contours. It can be seen that the bulk of the 
land lies between 2 and 4 metres AHD and that groundwater levels vary from approximately 
30 cm AHD to 40 cm AHD. Close to the foreshore this position varies with groundwater 
along the north eastern foreshore being approximately 45 to 50 cm AHD and natural 
ground levels being approximately 1 metre AHD. Land generally west of Branchfield Way is 
therefore in excess of 1.6 metres above the water table. To the east of Branchfield Way 
filling is required to gain satisfactory separation between natural ground level and the water 
table to permit satisfactory housing development. 

4.1.3 Land use capability assessment 

The Department of Agriculture have published data on the 'land use capability' of land in 
the Peel Harvey catchment in the form of annotated maps and associated recommendations 
for the suitability of particular land uses(6). The relevant section of the map is reproduced in 
Figure 2. The capability of the land to support various land uses is determined with respect 
to factors including soil type, slope, soil depth, relief and rock outcrops. 

The soil types of the land in question are Spearwood dune and plain system away from the 
shore line and Vasse estuarine and lagoonal system on the shore line. These soil types are 
described as follows for their land use capability for Rural retreats, housing and effluent 
disposal: 
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High capability 
Fair capability, with microbial purification ability. 

Very low capability, flood risk, waterlogging and 
inundation and water pollution risk by overland flow. 

Very low capability, water pollution risk by overland flow. 

Very low capability, Water pollution risk by sub-surface 
drainage. 

Specifically the Spearwood dune soils have a 'high' absorption ability and are therefore 
highly suitable for effluent disposal. In fact a Spearwood sand which had been cropped for 
25 years at Medina with a wide range of vegetables and received more than 7,500 kg of 
phosphorous per hectare, when tested still had a PRI3 of 7 and this was confined to the 
top 100 cm(9). 

This adsorption capacity can be used to calculate the capacity of the soil beneath the 
subdivision to adsorb phosphorous, as follows: 

Adsorption capacity over 25 years and retain a PRI of 7 of Spearwood soil =7,500/25 
=300 kg ha"1/1 

=1,000m3 

=2m x 1 ha 
=20,000 m3 

=(20,000/1,000) 
x 25 
=500 years 

=985 kg ha^y"1 

=300\985x500 
= 152 years 

It is therefore concluded that Spearwood soil will retain its integrity to adsorb phosphorous 
well beyond the lifespan of the development. This is conservative when considering that for 
phosphorous to break through to the Inlet it then has to be transported by the groundwater 
flow. As is discussed in Section 4.1.2 above and Appendix B, this flow4 is relatively slow, 
taking between about 50 and 1500 years to move to the Inlet. 

Housing development and drainage treatments will be confined to the Spearwood system, 
avoiding the lower capability Vasse deposits. 

4.1.4 Drainage 

All roads in the stages prior to Stage 6 were drained by means of 'vee' side drains laid to 
very shallow grades draining generally to the Inlet. All but the very large intensities were 
catered for by these side drains, and rarely do they flow. The one in one hundred rainfall 

3PRI - Phosphorous Retention Index is defined as the ratio of phosphorous adsorbed by soil to 
that remaining in solution under a set of standard conditions. 

'The flow of phosphorous is at a far slower rate, if it will flow laterally at all, than the flow of 
groundwater. It is suggested by Whelan and Parker00' that within groundwater the lateral movement 
of P which has leached from a leach drain to the groundwater was about 4 m in 16 years (ie 25 cm 
per year). 

Spearwood dunes S4a 
S4b 

Vasse deposits V3 

V4 

V6 

Volume of soil equivalent to 1 hectare, to 100cm depth 

Volume of soil between underside of leach drain and water table 

Years to exhaust this soil and still retain a PRI of 7 (@ 7,500kg"15 

Actual phosphorous application rate (from septic systems) 

Actual years to exhaust this soil and still retain a PRI of 7 
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event is handled by a large dished area in the Public Open Space (POS) adjacent to 
Nutbush Ave/Branchfield Way. (See Figure 5: Drainage plan) 

Stage 6 had kerbed roads together with a piped drainage system. This picked up the existing 
'vee' drainage system, incorporation it and discharging into a temporaiy sump located in the 
future Nutbush Avenue road reserve. An overflow to this sump was provided to flow to the 
low area adjacent to Stage 7 (ie the subdivision covered by this CER). 

Discussions with Mandurah Council5 indicate that Stage 7 will also require kerbed roads 
and a piped drainage system. This should pick up the existing system at the temporaiy sump 
and will discharge to a sump/infiltration basin in the POS adjacent to the Inlet and the 
extension to Pleasant Grove Road. 

4.2 Vegetation 
The proposed subdivision area is currently parkland cleared comprising tuart (Eucalyptus 
gomphocephala) and marri (E. Calophylla) woodland(8). 

The vegetation of the foreshore reserve displays 3 broad serai stages from the estuary edge 
to the climax woodland of the proposed residential area. Minor vegetation differences were 
found in these serai vegetation type, but these were not regarded as constituting new 
communities. Some distinct composition changes were observed between the north east and 
south east sections, principally in the fringing vegetation, and these have been outlined 
briefly. 

At the waters edge the fringing vegetation is principally Sarcocornia (Samphire) marsh with 
Juncus kraussii (shore rush) association. The dominant species are Sarcocornia blackiana, 
Juncus kraussii, Atriplex paludosa (march saltbush) and Suaeda australis (seablite). On the 
north east coast Casuarina obesa (swamp oak) grows along the shoreline with scattered 
shrubs of Melaleuca hamulosa. From Ward Point down the south east shoreline Scirpus 
nodosus (knotted club rush) is present.' 

Immediately behind the fringing vegetation, on the north east section, Juncus kraussii swards 
are found on the sand ridges in association with Scirpus nodosus, Gahnia trifida (coast saw 
edge) and Baumea juncea (bare twig rush). In the wet depressions the samphire marsh 
vegetation is again found with Sarcacornia blackii and Suaeda australis. 

"The land area behind the south eastern section of the reserve shore-line is higher relative 
to the watertable and hence the sand ridge vegetation of the north east section is found in 
the drier depressions in this area. The sand ridges of the south east section, and higher sand 
ridges of the north east section are vegetated by areas of dense bushland. This vegetation 
has an overstorey of Melaleuca cuticularis (paper-bark), Kunzea vestita (Spearwood oak 
tree), Acacia saligna (wattle,), Jacksonia sternbergiana and Jacksonia furcellata (pea trees), 
Casuarina obesa, Viminaria juncea (golden spray), and an understorey including Regelia 
ciliata, Suaeda australis, Atriplex paludosa and Carpobrotus sp. (pigface)." 

Approximately half way from the estuary edge to the reserve boundary the open tuart 
woodland begins on the sand ridge. This woodland is dominated by the tuart (Eucalyptus 
gomphocephala) th Banksia grandis (bull banksia), Banksia littoralis (swamp banksia) and 
Zanthorrhoea preissii (blackboy). In the depressions between the tuart woodland elements, 
Melaleuca cuticularis (paperbark), Astartea fascicularis and Juncus kraussii are found. 
These gradually disappear and the landform rises away from the estuary, and a tuart-marri 
(Eycalyptus calophylla) woodland develops in the residential section of the area.' 

5Pers comm Mr Des Sheperd (MSG) and Mr Brian Chick (OAF). 
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5. FORECAST ENVIRONMENTAL IMPACT 
An environmental impact is 'significant' when the environment is unable to assimilate a 
change, as a result of that impact, from its natural state. The impact may manifest itself 
immediately (ie dust), continue to worsen (ie erosion) or occur sometime in the future when 
certain circumstances combine to accentuate or precipitate the change (ie vegetation death 
as a result of water being cut off). The so-called 'resilience' or assimilative capacity of the 
environment is important when considering the potential impacts and their significance. 

5.1 General appreciation and philosophy 
The proposed subdivision is located within an area where existing development has been 
allowed and planning provisions have made it possible for land to be purchased and 
developed in accordance with certain development controls. However it is clear that certain 
provisions have to be made within the development to accommodate: 

minimal nutrient export to the Peel Harvey estuary; 

adequate height differential between the effluent disposal systems and the 
groundwater level; and, 

appropriate runoff treatment. 

5.2 Vegetation 
It is an obvious affect of urban development that flora will be disturbed. In this case careful 
assessment at the time of the design on site can be used to define the preferred sites for 
building envelopes that conserve the best examples of the respective vegetation types. Given 
careful management, directed by experienced staff, the impact on vegetation can be 
minimised. 

Weeds are of concern as these compete with native plants for light, water and nutrients. 
Transport of weed infested material through the site should be avoided. And again with 
careful assessment and management of the location and severity of the infestations at the 
time of construction, the impact will be minor. 

5.3 Nutrient losses 
Within the Peel Harvey Estuary catchment area nutrient enrichment from below ground 
septic systems is considered to contribute significantly to the eutrophication of this 
waterway. Intensive agriculture and clearing of native vegetation have also contributed to 
this problem. What is necessary to justify a change in land use is for the new development 
not to exacerbate the problem of nutrient enrichment of the ground and receiving waters 
nearby (ie the estuary). 

5.3.1 Previous land use 

The previous land use has been described as parkland cleared and has been grazed by cattle 
and sheep. Without adding in the additional input of phosphorous from possible fertiliser 
application, phosphorous from grazing animal excretions can be significant. Typical levels of 
phosphorous can be calculated from reference sources. However it can be shown that this 
level does not significantly affect the overall phosphorous adsorption capacity. 
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5.3.2 Proposed land use 

A typical household produces about 175 kl(U) of aqueous effluent per year with an 
approximate P concentration of 17.75 mg r!(12). This would be equivalent to about 3.1 kg 
of P per household per year. However the accepted figure for phosphorous output per 
household, using a septic tank and leach drain is about 3.5 kg year'1.6 

In addition to the phosphorous input to the soil from septic systems, urban drainage also 
can contribute to the phosphorous loss from the subdivision. Drainage therefore should be 
designed to ensure that maximum utilisation is mad of water shedding from impervious 
surfaces in situ. If waster must be collected the compensating basin should be designed not 
to allow direct outflow to the estuary except in severe rainfall events. 

5.3.3 Depth to water 

It is clear that some areas will require filling for house pads to ensure that the underside of 
leach drains will be appropriately separated from the maximum groundwater levels. Without 
this separation, concern exists that leaching of nutrients or gross transport may occur. 

5.3.4 Discussion 

Appendix B provides a list of lot areas, travel times of groundwater, typical nutrient losses 
and soil amendment tonnages required to ameliorate the phosphorous input from septic 
tanks, etc. 

Bearing in mind: 

the extremely slow speed of groundwater flow (See Section 4.1.2, above and 
Appendix B); 

the high rate at which the soil can adsorb phosphorous (See Section 4.1.3, above); 

the change of land use from grazing to urban (See Section 5.3.1, above); and 

the potential for revegetation (See Section 6.3, below), 

- the net loss of phosphorous from the subdivision will be negligible over the development's 
lifespan. 

It can be shown that the level of phosphorous typically generated by urban development can 
be adsorbed on site for up to 500 years and the soil will still retain its ability to adsorb 
more. 

5.4 Synthesis 
It is considered that the environmental impact of the proposed development should be 
viewed in the context of surrounding environmental impacts. Land use planning for the 
reqion has provided for urban expansion and changed land uses. These land uses are in the 
main generally less nutrient intensive than the previous ones (ie agriculture and grazing). 
The picture of land uses in the next 10 years is one of balanced development which 
incorporates appropriate evironmental management, implemented in the planning and 
design stages, to ensure nutrient lossess to the inlet are reduced to acceptable levels. 

The loss of vegetation for the development of fencelines, firebreaks and building envelopes 
is considered necessary and unavoidable. In fact the attraction of the area for buyers is 
probably the amount of vegetation still left on-site. Land owners in adjacent stages are 
actively retaining and reinstating vegetation arounfd their dwellings. Therefore there is 

6Pers comm Mr Geoff Bott (EPA) and MArk Wheeler (GAP). 
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probably a potential increase in overall vegetation ccoverage to be expected once the blocks 
are sold, with associated benefits to nutrient cycles. 

The soils of the area are resilient and can uptake and hold substantial amounts of 
phosphorous. This single attribute adequately provides for urban development without deep 
sewerage to be undertaken. However both the stromwater andseparation of septic systems 
from the groundwater and the surface drainage are managed: 

adequate fill must be provided under house pads and septic systems; and, 

stormwater disposal must be designed in order to ensure that retention of the 
runoff from a moderate storm event is suitably catered for. 

Given suitable management of these concerns the scale and nature of the environmental 
impacts are considered manageable, given the mandate for the project and a suitbale 
commitment to environmental management. 
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6. ENVIRONMENTAL MANAGEMENT 
This section outlines an appreciation of the environmental management required to reduce 
the impact of the development to within acceptable standards where these apply or to 
perceived levels. 

6-1 Depth to groundwater 
The EPA has stipulated that within the Peel Harvey catchment, that the base of leach drains 
should be at least 2 m above the maximum groundwater level. This is 0.8 m greater than 
the provision that the Health Department makes for leach drains in the greater Perth 
metropolitan area. 

This area is relatively low lying and will require filling for building pads. The minimum 
depth of these pads should provide for a 2 m separation as described above. 

A composite map showing the areas where filling will be required to provide for the 
underside of leach drains to be at least 2 m above maximum groundwater level is shown in 
Figure 6 (Fill contours). It has been developed by overlaying groundwater contours and 
natural surface contours to display contours of depth of fill to provide for 2.7 m coverage of 
the maximum ground-water level. This assumes that 0.7 m extra of fill is required to place 
leach drain's underside 2 m from the groundwater level (ie typical 0.7 m depth of leach 
drain with adequate coverage of the leach drain cover.) 

6.2 Drainage 
Drainage from the subdivision will be required to cope with water from Stage 7 and Stage 6. 
Currently the Stage 6 drainage is directed into a temporary sump in a road reserve. This 
runoff will be directed into the infiltration basin to be located in the POS near Ward point. 

This infiltration basin will be situated within the Spearwood sand system. Its design has not 
been finalised, however possible design criteria could include: 

at least 1:10 year retention with overflow to the adjacent area in greater intensity 
events; 

3 to 4 day retention time; 

a wet basin designed to eventually become an artificial wetland as opposed to a 
typical dry sump; and, 

if required a suitable lining of crushed limestone or 'red mud' to adsorb 
phosphorous. 

6.3 Revegetation of disturbed areas 
During the construction of the subdivision there may be areas that will be disturbed by the 
movement or activity of machineiy. Revegetation of disturbed areas after subdivision would 
be undertaken. 

The Environmental Protection Authority has recommended for the Peel-Harvey catchment, 
as a guideline, that revegetation should be undertaken to about 850 plants ha"1 or in 
accordance with an acceptable tree planting programme. 
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Methods of revegetation that would satisfy this guideline would include: 

direct seeding/hydro-mulching; 

tube stock planting; 

mulching and chipping of locally cleared vegetation; or, 

a combination of some or all of the above. 

In all cases local indigenous species should be used. 

6.4 Meeting the requirements of Bulletin 482 
Recently there has been a marked increase in the pressure for development within the Peel 
Harvey catchment. As a result the EPA has published Bulletin 482 which sets out their 
position in respect to Rural Residential development in the Swan Coastal Plain catchment 
of the Peel/Harvey estuary. This has, to some extent formalised the guidelines for such 
development. It is considered that these guidelines will continue to evolve. 

It is of value to extract, verbatim, the Environmental Protection Authority's statements from 
Bulletin 482, and comment on them individually (wrt this development proposal), as follows: 

Excerpt from Bulletin 482 Comment 

"POSITION 

In view of the above considerations the Environmental Protection Authority has determined that, 
until an Environmental Protection Policy and a Catchment Management Plan have been prepared 
for the Peel-Harvey catchment, the environmental acceptability of rural residential development in 
the Swan coastal plain catchment of the Peel/Harvey Estuary must be determined individually based 
on the Position outlined in this Report. 

The Authority's determination of the 
environmental acceptability of proposed rural It is interesting to note that in this case the 
residential developments in no way suggests planning approval has been granted. 
planning approval. It is the Authority's 
expectation that, once the environmental 
acceptability of a proposed development has 
been determined, the relevant planning agencies 
will then determine the suitability of the site for 
the proposed landuse from the planning 
perspective. 

The Authority has adopted the general principle that rural residential development in the Swan 
coastal plain catchment of the Peel/Harvey Estuary can be environmentally acceptable providing the 
proponent can demonstrate the environmental capability of the site to support the proposed landuse, 
and appropriate design constraints and management provisions are imposed. 
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An assessment of the site's environmental This assessment has been detailed in Section 
capability is undertaken to determine whether 4.1.3, above. 
the site is capable of sustaining rural residential 
development without resulting in an 
unacceptable environmental impact. This 
assessment includes the Department of 
Agriculture's Land Capability Assessment for 
the site, along with other considerations such as 
vegetation cover, and impact of the proposed 
development on adjacent environments. 

In regard to the Department of Agriculture's Land Capability Assessment, if the site is classed 'Fair', 
'High', or 'Very High' for the use 'Rural Retreats' (i.e. environmentally capable of supporting 
conventional rural residential development), the following design constraints and management 
provisions must be applied. These fall into two categories: those which apply to the developer and 
are implemented prior to the issuing of titles for the proposed lots; and those which apply to the 
local authority and must be reflected in the local authority's town planning scheme. 

To be applied to the developer: 

1. Lot sizes must be no less than 2 
hectares, and contain a building 
envelope no greater than 10 per cent of 
the total lot area. 

I 
I 

2. With the exception of minimal clearing 
necessary for the building envelopes, 
fences, firebreaks, access and servicing, 
there is to be no removal of vegetation, 
and areas already cleared are to be 
revegetated with appropriate trees and 
perennial shrubs to either a density of 
800 stems per hectare or in accordance 
with an acceptable tree planting 
programme. The developer shall be 
responsible for replacing losses of 
plants in the first three years. 

3. Stormwater must be contained on-site 
to the extent that a 1 in 10 year storm 
event will be contained for three to 
four days before leaving the property. 

All of the lots are below this minimum size. 
However it is recognised that this lot size 
relates to the average dispersion of septic tank 
systems and their effluent being able to be 
adsorbed within the boundary. It can be 
demonstrated that on Spearwood sands this 
development is acceptable. 

See Section 6.3, above 

See Section 6.2, above. 



7. CONCLUSIONS AND SUMMARY OF COMMITMENTS 
The proposal by Pleasant Grove Pty Ltd has had a long passage through time, changing 
administration and emerging policies over some 10 years. 

The area immediately behind and away from the inlet is part of the original subdivision and 
this is being steadily populated. The final stage (the area of concern for this CER) has been 
planned and designed to be consistent with the standards of sound town planning and 
engineering design as applied to the previous stages. Certain considerations however have 
been incorporated into this stage to ensure that the environmental aspects are adequately 
accommodated. 

Nutrient export, stormwater runoff and remnant vegetation on the lots is recognised as 
important features which require consideration in planning and design detail. However the 
development has been shown to have little detrimental affect on environment given 
adequate environmental management. 

It is recognised that the lot size of the area is below that specified as a guideline by the EPA 
for urban developments within the Peel Harvey Estuary catchment. However the capability 

, of the soil combined with the slow rare of groundwater flow provide more than adequate 
'. phosphorous retention capacity to warrant this increased density, well past the expected life 

of the development. This density is in accordance with that which has beenzoned for the 
area (ie Residential Planning Codes 5, 2.5 and 1). 

The land in question is destined for urban development and has a high value for human use, 
by virtue of DPUD and the Shires provisions in their respective planning schemes. It is 
therefore maintained that given certain conditions being applied to the design of the 
subdivision (wrt drainage, fill and vegetation reinstatement) in a balanced fashion that the 
environmental impact of the development is manageable, reasonable and acceptable. 

7.1 Summary of commitments 

7.1.1 Depth to groundwater 

Suitable depth of fill (if any) will be placed under septic systems to ensure that the vertical 
separation between the underside of the leach drain is at least 2 metres. 

7.1.2 Stormwater disposal 

The stormwater disposal for Stage 7 will accommodate water from Stage 6 and be disposed 
of in a basin located in POS over Spearwood sand. This basin will be designed on the basis 
of: 

at least 1:10 year retention with overflow to the adjacent area in greater intensity 
events; 

3 to 4 day retention time; 

a wet basin designed to eventually become an artificial wetland as opposed to a 
typical dry sump; and, 

if required a suitable lining of crushed limestone or 'red mud' to adsorb 
phosphorous. 

7.1.3 Revegetation 

It is recognised that revegetation of disturbed areas is desirable. Areas that are disturbed 
during construction will be revegetated in accordance with EPA guidelines. 
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GUIDELINES FOR THE CONSULTATIVE ENVIRONMENTAL REVIEW (CER) 
SPECIAL RESIDENTIAL SUBDIVISION AND DEVELOPMENT 
MURRAY LOGS 109 & 1339 PLEASANT GROVE MANDURAH 

In Western Australia, the environmental assessment process is about protecting the environment. The 
fundamental requirement is for the proponent to describe what is proposed, to discuss the potential 
environmental impacts of the proposal, and then to describe how those environmental impacts are 
going to be managed so that the environment is protected. 

Throughout the process, it is the aim of the Environmental Protection Authority (EPA) to advise and 
assist the proponent to improve or modify the proposal in such a way that the environment is 
protected. Nonetheless, environmental review in Western Australia is proponent driven, and it is the 
responsibility of the proponent to design and implement proposals which protect the environment. 

These guidelines have been prepared to assist the proponent in identifying issues that should be 
addressed within the Consultative Environmental Review (CER) for special residential development at 
Pleasant Grove, Mandurah. They are not intended to be exhaustive and the proponent may consider 
'that other issues should also be included in the document. 

The CER should facilitate review of the key environmental issues and allow all relevant authorities and 
°"e public to evaluate the proposal. The purpose of the CER should be explained, and the contents J( 
_.iould be concise and accurate as well as being readily understood. Specialist information and r 

technical description should be included where it assists in the understanding of the proposal. It may 
be appropriate to include ancillary or lengthy information in technical appendices. 

A copy of these guidelines should appear in the CER. 

1 INTRODUCTION 

The introduction should include a brief explanation of the following: 

identification of proponent and responsible authorities; 
background and objectives of the proposal; 
brief details, history and timing of the proposal; 
relevant statutory requirements and approvals; and 
scope, purpose and structure of the CER. 

2 NEED FOR THE DEVELOPMENT 

The CER should examine the justification for the project, and the costs and benefits (in the broad 
sense) at local and regional levels. 

3 EVALUATION OF ALTERNATIVES 

1: 

A discussion of alternatives to the proposal, including alternative lot sizes, as well as the "do nothing" 
option should be given. The rationale for chosing this proposal should be specifically discussed in 
light of alternatives available. The discussion should also briefly consider various components of the 
proposal and their implications. In this way the rationale for not choosing certain alternatives should be 
clear as well as the basis for choosing the preferred option. 

4 DESCRIPTION OF THE PROPOSAL 

The document should provide detailed-descriptions of the important elements of the proposal. Use of 
uncomplicated diagrams and maps is encouraged, to facilitate review of the data. The descriptions ( 

should specifically include: 

overall concept and design philosophy; ,j 
location and layout in local and regional context ji 
- ownership and responsibilities 'j' 
- current and proposed zonings or designations 'fi 
- current and future zonings or designations of adjacent areas 
- existing land uses on site and in adjacent areas X 

•i: 



The objective of this section is to synthesize all information and predict potential impacts upon the 
environment, in particular the Peel-Harvey Estuary. This should include an assessment of the 
response of the systems identified in Section 5 to natural and human induced pressures. Impacts 
should be quantified where possible. Criteria for making assessments of their significance should be 
outlined. Compliance with existing environmental and planning recommendations and guidelines 
should be demonstrated. Development and post-development impacts may need to be discussed 
separately. 

It will be necessary to determine impacts on individual components of the environment before a final 
overall synthesis of potential impacts is made. 

The following potential impacts should be considered: 

effects on geomorphology, land stability and landscape; 
effects on hydrology (drainage regime, groundwater quality, water table, estuary water quality); 
effects on the estuarine and terrestrial biota (flora, fauna, vegetation communities and 
habitats); 
effects of dust, noise and other pollutants (site development and ongoing), and compliance 
with statutory requirements; 
effects of climatic change; 

) effects of providing services, infrastructure and roads; 
effects on existing services, access and transport systems; and 
effects on historical, archaeological and ethnographic sites. 

The final synthesis should include an assessment of the significance and timing of the various 
potential impacts identified. 

An environmental management programme should be described, based on and cross-referenced to 
the potential impacts, to demonstrate the manner in which the conservation and recreation values of 
the area would be protected, and also how potential adverse environmental and social impacts could 
be ameliorated in the short and long term. 

; Authorities responsible for environmental management should be clearly identified as should 
management administration, and funding sources. Emphasis should be placed on the manner in 
which monitoring results will lead, where appropriate, to amendments to the management programme. 
Environmental safeguards should be described. Procedures for reporting the results of monitoring 
and management to appropriate authorities should be given. 

8 COMMITMENTS 

^ecific commitments should be given to all components and procedures of the management 
^jgramme. Where appropriate, the commitments should include, a) who is responsible for the 
commitment and who will do the work, b) what the nature of the work is, c) when and where the work 
will be earned out, and d) to whose satisfaction the work will be carried out. A summary of commitments 
in numbered form should be given. A set of well written commitments covering the key issues of the 
proposal will help to expedite assessment of the proposal. 

9 CONCLUSION 

An assessment of the environmental acceptability of the project in terms of its overall impact an in the 
context of the proposed management programme should be given. 

| ADDITIONAL INFORMATION 
) 

All references used in the CER should be listed. 
A copy of these guidelines should be included in the document. 
A glossary should be provided in which all technical terms, and unfamiliar abbreviations and units of 
measurement are explained. 
Ancillary or lengthy technical information related to discussion in the text of the report should be 
placed in the appendices. 
The CER should include instructions to members of the public as to how they can make a submission 
10 Ihe EPA. These instructions should be at the beginning of the document. 



- consistency with City of Mandurah, Department of Planning and Urban Development 
and Peel Inlet Management Authority local and regional planning 

- consistency with Department of Agriculture and EPA catchment management objectives 
development design 
- land uses (in detail), land tenures and a clear distinction between boundaries of public and 

private land (as it applies) 
- access to development, and public access restrictions 
- services (eg power, sewerage, water, including details of source) 
- infrastructure for recreation areas 
- method of construction including source of materials and disposal of wastes 
timing and staging of the development. 

5 EXISTING ENVIRONMENT 

This section should provide an overall description of the environment and an appraisal of physical, 
ecological and social systems likely to be affected by the development. It should then concentrate on 
the significant aspects of the environment likely to be impacted by the development. Only the 
processes, habitats, resources, potential resources, communities and individuals which could be 
influenced should be defined. 

Wherever possible in the discussion of physical and biological processes, conceptual models or 
diagrams should be used to illustrate and synthesize the interactions between the processes. 

This section should include: 

Physical 

climate, landforms, geomorphology and soils: 
hydrogeology, including location of groundwater and direction of movement: 
drainage: and 
water quality of the groundwater and estuary. 

Biological 

flora and fauna (estuarine, terrestrial), including vegetation communities and habitats and g 
azetted rare species ; and 
condition and conservation value (both locally and regionally) of the flora and fauna 
populations. 

Social 

land use, including past land uses, land tenure, zoning and reservation (existing and future), 
conservation, and recreational use, on the development site and adjacent land with particular 
reference to local and regional planning; 
services, road systems, traffic and infrastructure; 
public access and landscape; 
historical, archaeological and ethnographic sites. 

PUBLIC PARTICIPATION AND CONSULTATION 

The public consultation activities that occurred during the planning of the proposal and preparation of 
the report should be described. This should outline the activities, the objectives of the activities and 
the groups or individuals involved. A summary of concerns raised should be documented along with 
how each of the concerns has been addressed. 

7 ENVIRONMENTAL AND SOCIAL IMPACTS AND MANAGEMENT 

5 . 1  

5 . 2  

6 . 3  

This section is the most important part of the CER and should incorporate detailed discussion and 
analysis of the overall effect on the environment of the proposed development. 



APPENDIX B 

SPREADSHEET: NUTRIENT LOSSES 



Spreadsheet of nutrient losses from the sites and each lot (Refer to Figure 1, at the end 
of the Appendix for location of lots). 

Lot 
no. 

Area Distance 
to 

Time for flow 
(years) 

P 
leaching 

P losses Attenuat'n 
required 

estuary 
@2m/y @5m/y @0.25 

m/y 
@3.5 
kg/y 

(m2) (m) (years) (years) (years) (kg/ha/ 
y) 

(kg/ha/y) 

1 2376 1200 600 240 4800 14.73 14.36 

2 2178 1160 580 232 4640 16.07 15.69 

3 2244 1160 580 232 4640 15.60 15.22 

4 2178 1120 560 224 4480 16.07 15.69 

5 2178 1100 550 220 4400 16.07 15.69 

6 2178 1100 550 220 4400 16.07 15.69 

7 2278 1100 550 220 4400 15.36 14-99 

8 2345 1100 550 220 4400 14.93 14.55 

9 2211 1100 550 220 4400 15.83 15.45 

10 2331 1100 550 220 4400 15.02 14.64 

11 2772 1080 540 216 4320 12.63 12.25 

12 2108 1080 540 216 4320 16.60 16.23 

13 2280 1080 540 . 216 4320 15.35 14.98 

14 2046 1060 530 212 4240 17.11 16.73 

15 1953 1040 520 208 4160 17.92 17.55 

16 2220 1020 510 204 4080 15.77 15.39 

17 2176 1020 510 204 4080 16.08 15.71 

18 2210 1000 500 200 4000 15.84 15.46 

19 2405 980 490 196 3920 14.55 14.18 

20 2210 .980 490 196 3920 15.84 15.46 

21 2345 980 490 196 3920 14.93 14.55 

22 2275 960 480 192 3840 15.38 15.01 

23 2047 900 450 180 3600 17.10 : 16.72 

24 2000 900 450 180 3600 17.50 17.13 

25 2010 860 430 172 3440 17.41 17.04 

26 2001 760 380 152 3040 17.49 17.12 

27 2135 720 360 144 2880 16.39 16.02 



Lot 
no. 

Area Distance 
to 

estuary 

Time for flow 
(years) 

P 
leaching 

Plosses Attenuat'n 
required 

Lot 
no. 

Area Distance 
to 

estuary 
@2m/y @5m/y @0.25 

m/y 
@3.5 
kg/y 

Attenuat'n 
required 

(m2) (m) (years) (years) (years) (kg/ha/ 
V) 

(kg/ha/y) 

28 

29 

30 

31 

32 

33 

2065 

2014 

2016 

2014 

2006 

2015 

650 

580 

540 

460 

420 

380 

325 

290 

270 

230 

210 

190 

130 

116 

108 

92 

• 84 

76 

2600 

2320 

2160 

1840 

1680 

1520 

16.95 

17.38 

17.36 

17.38 

17.45 

17.37 

16.57 

17.00 

16.99 

17.00 

17.07 

16.99 

34 2010 380 190 76 1520 17.41 17.04 

35 2000 300 150 60 1200 17.50 17.13 

36 2200 240 120 48 960 15.91 15.53 

37 2013 320 160 64 1280 17.39 17.01 

38 2080 220 110 44 880 16.83 16.45 

39 2013 320 160 64 1280 17.39 17.01 

40 2144 240 120 48 960 16.32 15.95 

41 2040 240 120 48 960 17.16 16.78 

42 2088 320 160 64 1280 16.76 16.39 

43 1920 360 180 72 1440 18.23 17.85 

44 2016 340 170 68 1360 17.36 16.99 

45 2013 440 220 88 1760 17.39 17.01 

46 5200 420 210 84 1680 6.73 6.36 

47 5005 500 250 100 2000 6.99 6.62 

48 4368 520 260 104 2080 8.01 7.64 

49 4500 480 240 96 1920 7.78 7.40 

50 4000 680 340 136 2720 8.75 8.38 

51 5000 600 300 120 2400 7.00 6.63 

52 4000 800 400 160 3200 8.75 8.38 

53 4387 720 360 144 2880 7.98 7.60 

54 4000 880 440 176 3520 8.75 8.38 

55 4560 900 450 180 3600 7.68 7.30 

56 4000 1200 600 240 4800 8.75 8.38 
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to 
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P 
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y) 

(kg/ha/y) 

57 4880 1220 610 244 4880 7.17 6.80 

58 4242 1180 590 236 4720 8.25 7.88 

59 6440 1200 600 240 4800 5.43 5.06 

60 3960 1220 610 244 4880 8.84 8.46 

61 8840 1440 720 288 5760 3.96 3.58 

62 6960 1580 790 316 6320 5.03 4.65 

63 7500 1600 800 320 6400 4.67 4.29 

64 10300 „ 1620 810 324 6480 3.40 3.02 

65 9212 1800 900 360 7200 3.80 3.42 

66 11200 1860 930 372 7440 3.13 2.75 

67 16600 1880 940 376 7520 2.11 1.73 

68 10000 1840 920 368 7360 3.50 3.13 

69 10100 1720 860 344 6880 3.47 3.09 

70 10200 1660 830 332 6640 3.43 3.06 

71 10800 1620 810 324 6480 3.24 2.87 

72 13100 1480 740 296 5920 2.67 2.30 

73 10000 1450 725 290 5800 3.50 3.13 

74 10200 1530 765 306 6120 3.43 3.06 

75 10200 1270 635 254 5080 3.43 3.06 

76 10200 1120 560 224 4480 3.43 3.06 

77 10200 1200 600 240 4800 3.43 3.06 

78 10200 1100 550 220 4400 3.43 3.06 

79 4000 1360 680 272 5440 8.75 8.38 

80 4212 1220 610 244 4880 8.31 7.93 

81 4212 1280 640 256 5120 8.31 7.93 

82 5000 1220 610 244 4880 7.00 6.63 

83 4000 1240 620 248 4960 8.75 8.38 

84 4000 1200 600 240 4800 8.75 8.38 

85 4000 1180 590 236 4720 8.75 8.38 



I 
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to 
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P 
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86 4000 1120 560 224 4480 8.75 8.38 

87 4000 1100 550 220 4400 8.75 8.38 

88 4000 1040 520 208 4160 8.75 8.38 

89 4000 1080 540 216 4320 8.75 8.38 

90 5490 1060 530 212 4240 6.38 6.00 

Total 401625 1019.07 985.32 

Calculations 

Phosphorous losses 
Target 
Attenuation required 

7.84 kg/ha/year 
0.375 kg/ha/year 
7.47 kg/ha/year 




