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CIVIL ENGINEERING SERVICES

1. INTRODUCTION

Warren Smith & Partners (WS+P) has been engaged by the Catholic Metropolitan Memorial Trust (CMMT) 

to prepare a development application (DA) report for the proposed works located at 13 Park Road, 

Wallacia. This report outlines the stormwater strategy plan and road design associated with the proposed 

development and aims to address the following: -

. Stormwater drainage works; 

. Proposed road design and; 

. Sediment and erosion control.

1.1 BACKGROUND

The existing site is located at 13 Park Road, Wallacia, approximately 13km south of Penrith City 

Centre. The site is currently utilised as an 18-hole golf course. It is proposed that the site is 

developed into a cemetery to ensure the continued availability of burial space for the increasing 

population of greater Sydney. The site is bound by Park Road and Mulgoa Road to the south and 

west respectively, and residential farmland to the north and east. The development will include the 

construction of the following three (3) buildings and will repurpose the existing golf house as a 

function room: -

. Chapel; 

. Administration and Gatehouse building, and; 

. Ground staff facilities building.

The development will also see the construction of approximately 3.4km of road to facilitate 

movement across the site.

Please refer to Figure 1 for an aerial view of the development site.
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Figure 1: Aerial View of Development Area (Source: GoogleMaps)
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2. EXISTING STORMWATER INFRASTRUCTURE

A desktop review and site inspection was undertaken in order to determine the existing drainage 

infrastructure within the development site. The inspection revealed the following: -

. Jerry’s Creek runs in a north-west direction through the western half of the site.

. There are three (3) approximately 2m wide x 2.3m high culverts which reticulates flow from Jerry’s 

creek under Park Road.

. The site grades approximately 6-10% towards Jerry’s creek.

. There are two (2) streams located in the north-east corner of site. These have been classified as a 

Class 3 and a Class 2 stream as per the Office of Water Guidelines.

. There are two (2) existing ponds in the north-eastern corner of site and a third pond located partially 

on site along the northern boundary.

. There is a DN750 headwall located on the southern boundary which reticulates surface water from 

the golf course under Park Road.

. There are a number of valleys which drain water off site.

Please refer to Figure 2 below for an illustration of the site characteristics.

Figure 2: Aerial View of Existing Site Conditions
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3. AUTHORITY AND REGULATORY REQUIREMENTS

Penrith City Council’s (PCC) regulatory requirements have been referenced from the documents below:-

. PCC Development Control Plan (DCP) 2014; 

. PCC Stormwater Drainage for Building Developments - Working Draft (2013), and; 

. PCC Design Guidelines for Engineering Works for Subdivisions and Developments (2013)

The stormwater requirements are as follows:-

. All piped stormwater systems shall be designed to cater for storm events up to and including the 

5% AEP event; 

. Overland flow must be designed to cater for storm events up to and including the 1% AEP storm 

event. 

. Runoff cannot be discharged into bushland areas, including threatened ecological communities; 

. The new development must not increase stormwater peak flows in any downstream areas for all 

rainwater events up to and including the 1% AEP storm; 

. Onsite detention storage is to be located at a level that is above the 20% AEP flood level; 

. All pipes draining to the OSD system shall convey the 100yr ARI flow from their respective sub- 

catchments when the basin is at top water level, and; 

. DRAINS results should be presented in a spreadsheet and models put on a CD/USB for 

submission.
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4. PROPOSED ROAD DESIGN

4.1 ALIGNMENT AND LAYOUT

The road alignment was developed to promote ease of access throughout the site. In order to 

minimise the batter extents from the roads and minimise earthworks required during construction, 

the longitudinal grade of the roads aim to match the existing topography of the land as much as 

possible. In all achievable areas, batters from the road grading to the existing landscape were 

maintained at 1 :6. Retaining walls will also be used to further to minimise earthworks across the 

site.

Additional considerations to the layout include the movement of hearses across the site. To 

ensure that there are no issues in vehicle movement, the maximum longitudinal grade for all roads 

has been set at 10%.

The road layout has also been adjusted in response to various ecological concerns on site. The 

two main locations this has occurred is for the alignment of Road 6 leading into the Crematorium 

and Road 3. It was determined that the original proposed locations of both these roads impact 

heavily on existing sensitive vegetation on site. Please refer to Figure 3 for details on the original 

proposed road locations and location of sensitive native vegetation.
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Figure 3: Location of Sensitive Native Vegetation
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To maintain access to the Crematorium, and also access to the north-east corner of the property 

Roads 3 and 6 are proposed in the locations outlined in Figure 4.
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Figure 4: Proposed Location of Road 3 and 6

The impacts to native vegetation from Road 1 will be offset elsewhere on site.

4.2 ROAD WIDTH

The road widths have been determined in consultation with the Rural Fire Service (RFS) and their 

Planning for Bushfire Protection specification. The specification outlines the following 

requirements for public roads: -

. Roads must be two-wheel drive, all weather roads.

. Perimeter roads are classified as roads which separate bush land from urban areas. These 

roads must be two-way with a minimum 8m width kerb-to-kerb.

. All other roads are classified as internal roads and their widths are to comply with Table 

4.1 of the specification. An extract is shown in Figure 5 below.
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Table 4.1 provides the minrmum widthE for public roads 

t:.tlat are rlOt perrmeter roads, for the safe ac ss of fire 

fighting vehicles in urban areas.

Gunre r-adius SW8f1-’C P’imh Single lane T\~D way
(inside. adge) Imaue6 wid’’ItIl ~e12’as wid’Ch) l[macra:51

(me’l2’8s) wid!:h)

<40 3_5 4.6 8_0

40-69 3_0 3.9 7_5

70-100 2_7 3.6 _9

>100 2_5 3.6 6_5

Sour : AS ,2B9(12 - 2002.

Table 4. 1 - Road widths fOr Category 1 Tankef’ 

(Medium Rigid Vehic.fe)

Figure 5: Extract from NSW RFS Specification

. Dead end roads are not recommended. However, if unavoidable they must not be greater 

than 200m in length and incorporate a minimum 12m outer radius turning circle.

. The maximum grade for sealed roads should not exceed 15 degrees (26.8%) and an 

average grade of not more than 10 degrees (17.6%).

. Public roads directly interfacing the bush fire hazard vegetation are to provide roll top 

kerbing to the hazard side of the road.

In consultation with Traver’s Bushfire and Ecology, no roads on site have been classified as 

perimeter roads, therefore in accordance with Table 4.1 of the Planning for Bushfire Protection 

specification, the remaining road widths are to be determined as per their curve radii. To comply 

with this specification, the minimum road width requirement varied on site between 6.5m and 

8.0m. However, in order to maximise burial space and minimise the cut and fill balance throughout 

the site, a swept path analysis was run for two (2) 8.0m long medium rigid vehicles (MRV) passing 

each other at 1 Okm/hr for all two-way road networks. This was undertaken to reduce the width of 

the roads to as low as reasonably practicable and within acceptable standards of the NSW RFS.

It was concluded and accepted by the RFS that the minimum two-way road width required to 

achieve these requirements is 6.5m plus 2.1m on each side for parking. Road 7 is proposed as 

one-way only with a minimum carriage width of 3.5m and parallel parking on both sides. Road 6 

will function as a single land service vehicle access to the crematorium and will not have parallel 

parking facilities. A 3m turning bay will be provided on Road 6 in accordance with NSW RFS 

specification for the unlikely scenario of two (2) vehicles travelling in opposite directions along the 

road. Please refer to Figure 6 for an illustration of the single lane roads within the site.
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Figure 6: Proposed Single Lane Roads
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5. PROPOSED STORMWATER DRAINAGE SYSTEM

The stormwater drainage network has been designed to capture and reticulate the majority of the site’s 

catchment to a number of proposed basins on site. These basins will act as on-site detention, ensuring 

the post development flow rates of the development do not increase when compared with the pre- 

development state. The required volume of these tanks has been calculated using a RORBS model and 

is outlined in the Stormwater Management Plan (SWMP) by Stormy Water Solutions. The location of these 

basins is outside of the 5% AEP flood extents as per pee requirements. Please refer to Figure 7 for 

location of the basins.
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Figure 7: Proposed Basins on Site

As per pee specification, the road stormwater network has been design to accommodate the 5% AEP 

storm event and allow for safe overland flow during the 1 % AEP storm event. Water captured in the 

system will discharge directly to a proposed retarding basin or a vegetated swale upstream of a basin. In 

four (4) locations, the piped network will discharge directly to a proposed basin. Please refer to Figure 8 

and Figure 9 for an illustration of these locations.
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Figure 8: Location of Stormwater Discharge to Basins
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Figure 9: Location of Stormwater Discharge to Basin

In five (5) locations on site, the stormwater network will discharge to a vegetated swale which will reticulate 

into a retarding basin. The swales will serve the dual purpose of retarding flow and providing treatment to 

the water before entering the Council network. Please refer to Figure 10 for an illustration of these 

locations.
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Figure 10: Location 1 of Stormwater Discharging to Dam

Regrading of the existing topography is proposed for the gully which currently runs under the alignment 

of Road 6. As detailed in Stormy Water Solution’s SWMP this gully is to be transformed into a vegetated 

swale (Vegetated Swale 5A) for flow retardation and water treatment. It will also be used as provision for 

ecological offsets elsewhere on site. It is proposed that the gully is realigned to be west of Road 6 to 

maintain the flow path for the upstream catchment. Please refer to Figure 11 for details.
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Figure 11: Proposed Culverts and Catchment Areas
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5.1 DRAINS MODEL INPUT PARAMETERS

Stormwater flows in the system were calculated using an ILSAX model in DRAINS in order to size 

the pipe network on site. DRAINS is a stormwater drainage design and analysis program which 

performs hydraulic grade line analysis and generates flows that occur in a drainage system for a 

particular AEP storm event.

The catchment characteristic factor values used in the DRAINS model are listed below: -

. Soil Type - Normal 3.0

. Paved (Impervious) Area Depression Storage 1mm

. Supplementary Area Depression Storage 1mm

. Grassed (Pervious) Area Depression Storage 5mm

. Antecedent Moisture Condition 3.0

. Blockage Factor for On-Grade Pits 20%

. Blockage Factor for Sag Pits 50%

The rainfall data has been taken from the ARR Data Hub and the Bureau of Meteorology 

Rainfall IFD Data System using local coordinates. Due to the size of DRAINS data and results, 

this can be provided to Council upon request.
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6. SEDIMENT AND EROSION CONTROL

The Contractor for the works is required to provide Sedimentation and Erosion Control in accordance 

with the general requirements outlined below.

6.1 SITE PROTECTION MEASURES

It is proposed to provide the following in order to inhibit the movement of sediment off the site 

during the demolition and construction phases.

6.1.1 SITE ACCESS

Construction vehicles leaving the site shall be required to pass over a Temporary 

Construction Vehicle Entry consisting of a 1.5m long by 3m wide ’cattle rack’.

6.1.2 SEDIMENT CONTROL

All exposed earth areas where it may be possible for runoff to transport silt down slope 

shall be protected with a sediment and erosion control silt fence generally installed along 

the boundaries of the site.

The fence will be constructed in accordance with details provided by the Department of 

Conservation and Land Management incorporating geotextile fabric which will not allow 

suspended particles greater than 50mg/L non-filterable solids to pass through, and as 

such comply with the appropriate provisions of the Clean Waters Act 1970.

The construction of the silt fence will include the following:-

. Geotextile fabric buried to a maximum of 100mm below the surface; 

. Overlapping any joins in the fabric; 

. Turning up on the ends for a length of 1 metre in order to prevent volumes 

of suspended solids escaping in a storm event; 

. Any Council owned road kerb entry and or gully pits will be protected by 

Atlantis Filter Bales and EcoSock. Additional protection will be provided 

by inserting Water Clean Filter Cartridges into the gully opening, and; 

. Internal site drainage pits shall be protected by Sediment Traps 

consisting of hay bales.
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6.2 TEMPORARY STORMWATER SYSTEM (WHERE REQUIRED)

Site runoff within the zones of the excavation will be drained into a central holding well within the 

excavation. Runoffwill be allowed to settle out suspended particles and debris, and an acceptable 

water of 50mg per litre of Non Filterable Residues (NFR) is required to be achieved prior to 

discharge.

6.2.1 DUST CONTROL

The following dust control procedures will be adhered to:

. Loose loads entering or leaving the site will be securely covered by a 

tarpaulin or like material in accordance with RMS and local Council 

Guidelines. 

. Soil transport vehicles will use the single main access to the site. 

. There will be no burning of any materials on site. 

. Water sprays will be used across the site to suppress dust. The water will 

be applied either by water sprinklers or water carts across ground 

surfaces whenever the surface has dried out and has the potential to 

generate visible levels of dust either by the operation of equipment over 

the surface or by wind. The watercraft will be equipped with a pump and 

sprays. 

. Spraying water at the rate of not less than three (3) LIs and not less than 

700kPa pressure. The area covered will be small enough that surfaces 

are maintained in a damp condition and large enough that runoff is not 

generated. The water spray equipment will be kept on site during the 

construction of the works. 

. During excavation all trucks/machinery leaving the site will have their 

wheels washed and/or agitated prior to travelling on Council Roads. 

. Fences will have shade cloth or similar fabric fixed to the inside of the 

fence.
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6.2.2 MAINTENANCE

. It will be the responsibility of the site foreman for the building contractor 

to ensure sediment and erosion control devices on site are maintained. 

The devices shall be checked daily and the appropriate maintenance 

undertaken as necessary. 

. Prior to the closing of the site each day, the road shall be swept and 

materials deposited back onto the site. 

. Gutters and roadways will be kept clean regularly to maintain them free 

of sediment. 

. Appropriate covering techniques, such as the use of plastic sheeting will 

be used to cover excavation faces, stockpiles and any unsealed surfaces; 

. If dust is being generated from a given surface, and water sprays fail; 

. If fugitive emissions have the potential to cause the ambient as quality to 

foul the ambient air quality; 

. The area of soils exposed at anyone time will be minimised wherever 

possible by excavating in a localised progressive manner over the site; 

and, 

. Materials processing equipment suitable comply with regulatory 

requirements. The protection will include the covering of feed openings 

with rubber curtains or socks.

It is considered that by complying with the above, appropriate levels of protection are 

afforded to the site and the adjacent public roads, footpaths and environment.

WIRE OR STEEL ME~ 
DI DISTURBED\ I 
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What are FilterBales?

Water Oean FilterBales are a unique 

new patented 7 stage sediment fiker 

device developed to substantially 

reduce the migration 01 sediment and 

contaminants into drainage systems 

while allowing fittered water to easily 

pass through, FilterBales reduce 

custcmers’ time and money by providing 

solutions to comply witht environmental 

and regulatory requirements.

Durable, Dependable, Reusable. 

Replacing hay bales and other 

inadequate attempts to stop sediment 

run-<>ff, FikerBales are durable and re- 

useable, effectively stopping your 

money from "pouring down the drain". 

They are also lightweight and easy to 

handle. Replac ble Water Oean Riter 

Cartridges prantae peak pertonnance 

is maintained,

Ask your local Filta-Bales stockist about 

replacement frequencies in your area, 

Canridges and filter covers should be 

changed when the infiltration rate 

decreases, Water Oean FilterBales 

are suitable for a wide range of sediment 

and water management situations and 

can be easily secured in place for long 

term use. The unique multi-directional 

fiker system allows you to position Water 

Cl n F terBales in any cirection without 

reducing performance. 

Water Clean FilterBales can be fixed 

to concrete or bitumen surfaces using 

an epoxy mortar-binder or fixed to rth 

sufaces using 6-10 mm pegs or stakes 

When positioning, the side with the red 

reflective marker should be facing traffic.

www.atlantiscorp.com.au ~fi1
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1. Flit erBal cs fram es are a perforated pi astic structure made from recycled wheelie bins. battery cases. milk bottles etc

2. Filter medium (blo engineered soil media) used in the filter cartridges is made from a special blend 01 recycled orgamc (RO) materials 
Irom kerbside and vegetation drop Off centres. The RO hO&S enhanoad naturally occurring micrc>orgamsms The blend aJ so contains natural 
minerals [0 capture nutrients. The filler medium s as safe as norm at sod

3. FiltorB...s have a seven (7) stage filtration system:

1. In through tho lilt or b~g 
2. Through the perforated plastic strudure wall 

3. In throogh the filter car1rldge bag 
4. Through the blo engineered filter medium 
5. Out through the lilter cartridge bag 
6. Out through the pcrloratcd plastic structure wall 

7. Out through the Illter bag

4. The lilt or bag is made frem 300.micron (one third r:J a mlllimetre) pore !Oze geae><tlla This Is the first Slage that filters much r:J the sediment 
and aher suspended solids from the run.r:Jf water The gecte><tile Is designed to SlOp sediment and rMuoa clogging but alloN water to pass 
through eaSily The fIlter cartridge bags are made Irem a similar gect""tile

5. FllterBaleo work effectIvely up to.a on...in-on...year 48 hours. 100 mm .storm events.. This IS the largest storm event experoenced since 
the cemmerciaJisation d FilterBales Having handled this easily. Filter Bales are considered pable d handling much greater .stam events’ 

During these storm events FilterBales were used inside gully pits in one application and on the ground surrounding the gully pit in anotller 

apphcation

6. EcoSock. are made Irem a Similar geote><tlle to the lilter rtndge bags and contain the same blo engineered SOIl media as the FilterBales. 

They appear able to stand up to as much wear and tear as a sandbag

Product Range

7. FllterB.le. are much lighter (at around 15 kgs dry weight) than hay bales This reduces exposure 10 Occupational Health and Salety 

problems

HFBOOl

High FllterBale, suitable lor high Ilow siluatlons and higher relenllon time 

applications. Conlalns 1l0l00 standard size WalerClean Fltler 

Car1ridges in uprighllorrnalion 10 treat contaminaled walers. 

(60Smm x4B5mm x 46Omm)

LFBOO2

Low FllletSale, suilable lor lowllow siluatlons and kerb & guller applications. 
Mulll.directlonal module conlalnlng two standard size 
WaterClean Filter Cartridges. (60Smm x 485mm x 22Omm)

. 

.
ESFOO4

DlreUonat EcoSock, can be used In conJuncllon wth FlllerBaJes 10 dlrecl 
water. Will also provide some sediment IIHrallon Irom seepage 
Ihrough blo-remedlallng media contained wtthln the EcoSock 

(1135mmx 16Ommx30mm)
."".

AccessorIes

FCROO4

WalerClean Filter Cartridges conlaln a unique blend 01 IIxatlng and blo- 

remedlatlng products thai treat common poltulanls. To achieve maximum 

pertormance, each FlllerBale uses tloloO WaterCtean Filler Cartridges. 

(44Omm x400mm x 10Omm) ~
HBCOO5 

(High bale)
Replaceable FllterBale covers, made Irom specially designed geolextlle. 
FllterBale covers Ilave a standard aperture of 300 microns.

HBCOO6 

(Low bale>

Replaceable FllterBale covers, made I rom specially designed geotextlle. 
FllterBale covers have a standard aperture of 300 microns.

..

Suite 402/781 Pacilic Highway Chatswood NSW, 2067 Australia 

Phone. + 61 2 9419 6000 Fax. + 61 2 9419 6710 

Emall .Info@atlantlscorp.com.au Web Site’ www.atiantlscorp.com.au
~ltla liS

Atlantis Water ManagementFl ti"1.hPt.,.Udlr.lo~O.M~W’.!IolfJMloemMl.

Water Management

. f. .
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