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Wh~JanJ ’nSIt~J

1.0 INTRODUCTION

The Diocese of Parramatta proposed to create residential lots at the eastern, vacant portion of the 

Corpus Christi Primary School site at Andromeda Drive, Cranebrook. 
This report summa rises the stoonwater dr.linage strategy for the proposed subdivisioo. The locality of 
the site is shown on Figure 1.

Flgur~ I - SH~ location

Srurco: Goo!/I8E"’"
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2.0 PROPOSED DEVELOPMENT

The development is proposed to create 22 residential lots with areas ranging from 555m’ to 1303m’ 

and a vegetation tnmslocation area.

A cul-de-sac is to be created to service the lots and is to be extended off Cassar Crescent. It is 

proposed to have a straight through road entering the site from the northern section of Cassar 

Crescent and a ’give way" situation for cars turning left out of the site or right into the site. The lots 

along the northern boundary, lots 1- 2 and 8 - 9, will have access to the proposed road via two 
concrete driveways extending off Road 1 contained within rights of carriageway.

The vegetation translocation area is to be created as a ’Reserve Area’ along the eastern boundary of 

the site for biodiversity conservation purposes. The area of this reserve is approximately 1395 m’. The 

strip of vegetatioo along the western boundary of the site, adjacoot to the Northern Road is to be 

preserved within the setback zone of the proposed lots along this boundary.

3.0 THE SITE

The site has an area of 2.05 ha. and adjoins the eastern extent of Corpus Christi Primary School, 
which has access via Andromeda Drive. There is existing residential development to the north and 
south of the site and The Northern Road adjoins the site to the east. The site predominantly contains 

open grassed land, with doose dusters of trees towards the outer edges of the site. The site slopes 

gently to the west at an average slope of 4%.

4.0 CQDES & POUCIES

The stormwater drainage strategy for the proposed developmoot was prepared to comply with the 

requirements and objectives in the following doruments:

. Penrith Local Environmental Plan 1998 (Urban Land) 

. Penrith Development Control Plan 2006 

. Penrith Coonci/"s Guidelines for Engineering Wotks - Part 1 Design 

. Institution of Engineers Australia Rainfall & Runoff (1987)

5.0 STORMWATER DRAINAGE STRA TEGY

5.1 Existing stormwater drainage and catchment

The site contains a piped depression which drains to the north along the western portion of Cassar 
Crescent. The catdllnent area from the SOIJth extends to Wagner Place and Hindmarsh Street and 

consists of apPfoximately 26 hectares as show in the Catchment Plan in Appendix 1, sheet 3. The 

drainage system from the south drains along a Reserve from Goldmari< Crescent, through the school 

site and Cassar Crescent (west) and to the north of Andromeda Drive. The pipe system oonsists of 

1350mm diameter pipes, inlet pits and gully pits.

Current runoff from the development site drains to the west where there is an existing easement for 

drainage. This easement connects into a raised grated Jetterbox pit adjacent to the northern l)(lI.mdary 
of the school on the western bend of Cassar Crescent. Cassar Crescent contains roll kerb and drains 

at approximately 1% towards the intersections with Andromeda Drive, from a crest located on the 

eastern bend of Cassar Crescent. The existing street drainage in Cassar Crescent drains from the 

north side of the crest towards the intersection with Andromeda Drive where it connects into a large 
GPT located in an overland flow channel adjacent to a public reserve. The overland flow channel flows 

into Andromeda Drive Reserve downstream of the catchment.

The site is contained within a catchment in the Hawkesbury and Nepean Catchment Authority area.

3
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5.2 Proposed Stormwater Strategy

The proposed strategy for draining and discharging stOffilwater is: 
o To ensure minimal dlanges to peak flows immediately downstream from Itle site. 
o To provide for flows to drain toward the street drainage system so as not to burden downhill 

properties during storm events. 
o Modelled to adlieve Itle overall pollutant removal efficiencies from Itle site as required in 

Coundl"s DCP. 

o Designed to be efficient in terms 1009 term management and maintenance. 
o To produce a cost effective, aesthetically pleasing design.

5.3 Stormwater Quality

Penriltl City Council"s DCP states the objective to ’minimise urban runoff pollutants to watercourses’.

The strategy proposed for this development is applying treatment measures within the development to 
achieve the required objectives at the point of disdlarge from the site.

Penriltl City Coundl"s DCP requires the following levels of treatments to be achieved in the post- 

development phase:

Pollutant Retention Criteria 

Litter ross oIlufants 70 % of material> 5mm 

Coarse Sediment 80% for articles <0.5mm 

Nutrients 45% retention 

Fine PartidBs 50% for articles <0.1mm 

Oil & GrBaSB 90% of load wiltl no visible dischar s 

Table 1: Treatment removal efficiencies criteria

The measures proposed are:

o Allowance for provision of rainwater re-use in rainwater tanks on future houses. Rainwater tanks 
will be required as part of Itle deveiopment consent by Penrith City Council for future dwelling houses 

on each lot in accordance with the DCP and BASIX requirements. Rainwater re-use tanks will reduce 
the total runoff from the development site and will reduce the demarod for potable water from the street 

watermain. Water tanks have been specified as having a volume of storage of 6KL per proposed 
dwelling. 
o ThB ’right of way’ access drives are to be constructed of permeable pavers which will provide for 

treatment of stormwater by filtering Itlrough the bedding and base course before discharge to the 
stormwater system. 
o A gross pollutant trap is desJgned to coHeet gross pollutants and coarse and fine sediments prior 
to discharge into the bioretention system 
o A shallow bioretention system is p!"oposed to further lrBatltle runoff by removing nutrients and 

course and fine sediments prior to disdlarge. This shallow bioretention basin is proposed to take low 

flows, with high flows bypassing Itle basin. The extended detentioo depth is proposed to be a.15m 

with a total surface area of 142m’, a filter area of 107m’ and a filter media depth of O.6m. The 
bioretention area is to be planted with effective nutrient removing native plants which will compliment 
the returned trees within the vicinity.

Soil erosion and sediment control wor!o;s woukl be implemented during construction to control impacts 
during this StagB.

The proposed stOffilwater quality treatment measures have been modelled using MUSIC Version 5 

computer program by eWater. The proposal has been modelled subdividing the catchments into

4
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conllibuting areas. The latest advice ar.d recommendations from eWater has been applied in 

modelling this development.

A schematic of the model is included in Apptmdix 3 and a summary of the treatment train effectiveness 
is shown in Tabla 2 below.

Tha MUSIC modal dOBs not sp ically model lor Feacal oolilorms or oils and greases, however 
based on advice lrom eWater these pollutants are removed as part 01 the treatment train. The reason 
that these pollutants are not included in the model at present is that there is insufficient data on soorce 
node gene tion or pollutant removal efficiencies, especially lrom the Australian context.

Sumrn<l!Y of the ne<!t!lllmt I!l!in Et!e’"~I’ti:D!l:SS

Sources Residual Load " Reduction

Ftow M 21.1 17.3 "

Peak Ftow (m3!s 0.’" 0.41 -358.5

Total Sus nded Sotids (kl vrl 4170.00 1110.00 73.3

Total Phos herus q/ r) 8.55 4.71 "

Total Nitro en , ",., 32.8 45.4

Gros. Pottutants Iq/vr) ’" 8’1.’1 83.3

Table 2. Summary 01 treatment tram effectiveness 01 total catchment

The retention ctiterion for total suspended solids was sepa ted into two components by Penrith City 
Council, namely course and line sediments. These two oomponents have different removal efficiency 
criteria 0180% ar.d 50% respectively. As MUSIC dOBs not separate total suspended solids into these 
two components, the percentage reduction 01 73.3% obtained indicates that it is most likely that both 

these criteria have been met by the proposed treatment measures.

The results shown in the table above indicate that the treatment measures proposed lor the 

development achieve the retention criteria stipulated by Penrith City Council.

5.4 Hydrology

The proposed stormwater drainage system and the existing and post development stormwater 
catchments for the development are shown in Appendix 1, pages 2 and 3 respectively. The proposed 
st tegy is to oonnect to the current street drainage system in Cassar Crescent, with minimal increase 
to the peak Ilowrates immediately downstream of the site.

The proposed st tegy includes capturing the majority 01 the stormwater n.Jnoff lrom the site via street 

and inte llotment d inage systems which will connect into two additional stormwater pits proposed in 

Itle road reserve of Cassar Crescent. low flows will enter the GPT and bioretention basin and then 

into the proposed new pit, while high IIows will bypass directly into this pit. This will then oonnect into 
Itle existing d inage system in Pit 1 shown in Appendix 2. The existing pipe exiting Itlis pit ar.d 

connecting into the 1350mm line will be upgraded from a 375mm pipe to a 525 mm pipe, denoted’C’ 

in Appendix 2. 

A portion of the site catdlment, approximately 4380m’, oontaining lots 16-22, will drain to an 
inte llotment d inage line along the southem boundary of the site. This inte llotment d inage line 
will connect into an existing letteroox pit adjacent to the soothem boundary oltha school site located 

in the public reserve at the end of Goldmark Crescent.

Computer model DRAINS by Watercom has been used to model both the predevelopment and post 
davelopment oonditions 01 the site, using the catchments shown in Appendix 1, page 3. Hyd ulic 

modelling of the 5, 20 and 100 year ARI have been umised to establish the legitimacy of the

5
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stormwater drainage strategy. Tables 1 summarises the peak outflows calculated downstream of the 

site marked ’A’ in AppBndix 2. Table 2 summa rises peak pipe flows and overland fIowrates at the two 

locatIons ’8’ and ’C’ to ascertain wtlether the e) stjng capacity of the street drainage and the capacity 
of Itle upgraded pipe are suffIcioot to handle post development peak flows.

Flow, m’/s

location ARI Predevelo ment Pos!develo men!

A 5 em 5.47 5.82

20 vear 6.86 7.25

100 em 8.12 8.37
. .

Table 1. Summary of eXJstlng and post development peak flows at A.

PI Flow m /. Overland Flow m /.

N" ARI .., Pffi POM Pffi PoM ,.V

B 5 5.41 5.70 0.00 0.02

20 6.00 6.10 0.81 1.10

100 6.02 6.06 1.99 2.18 0.38

C 5 0.19 0.66 0.01 0.01

20 0.25 0.70 0.03 0.22

100 0.30 0.75 0.05 0.30
. .Table 2. Summary of eXisting and post development peak flows at B and C.

DRAINS results showed there to be a nil or neglIgible increase to overflows or pit surcharges in the 5 

year event under post development conditions wtlich demonstrates that the capacity of the existing 
drainage system is sufficIent for the 5 year event. DRAINS results for area ’C’ indicate Itlat the 

upgrading of the existing 375mm pipe to a 525mm pipe is sufficient to not increase pit surcharging or 
overland flow for the 5 year event.

While Post Development results by DRAINS show a small increase in total flow in each of the ARI 

events examined, overland flow vrnumes are only slightly increased with all depltl-velocity products 

being acceptable according to the AR&R criterion of below 0.4m’ls. Current conditIons in the 100 year 
event already show overland flow down Cassar Crescent to be between 1777 - 2070 Us. Under the 

proposed development the overland flow Itlrough Cassar Crescent increases slIghtly to between 1890 
- 2180 Us. The greatest overland flow volume under post development conditIons is found at area ’B’ 

and is 2180Us, with a velocity of approximately 1.89m1s and a depth of 0.2m giving a depth-velocity 
product of 0.38m’ls. Overland flow volumes experienced in Itle 100 year ARI event in Cassar 

Crescent are already present and are therefore not isolated to this development but rather a 
catchment wIde issue. Therefore, on site detentIon of this site would not be effective to reduce these 

flows.

Given that the post development flows downstream of the site will have little to no adverse impacts on 
the capacity of any of Council’s stormwater systems and that the area has no fannal OSD 

requirements. it is considered that on site detention of stannwater is not applicable to or required for 

this development.

6
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6.0 SUMMARY

The proposed stormwater managemBflt st tegy for the development complies with Itle requirements 
of Penrith City Council as set 001 in the DCP, LEP, Engineering Design Specificatioos and Australian 

Rainfall & Runoff.

The stormwa r treatment strategy has beBfl prepared with the view of ensuring long-term effIciBflcy 
and sustaInabIlIty by proposIng treatmBflt measures which are easy and cost effective to maintain and 

provIde an aesthetIcally pleasIng solution.

Wh~lans InSit~s

~
Brian Lapham 
CPEng NPER
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Apoendi1l1 

Stormwat~r Drainag~ Strat~gy Plan 

1117G P6 - Sheets 2 & 3
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