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Executive Summary 

This Statement of Environmental Effects (SEE) supports the expansion of the Nepean Private 
Hospital to provide a new endoscopy section and new facilities for practising doctors. It also 
supports the associated re-subdivision of the subject land. 
 
The proposed expansion will effectively function as a ‘western wing’ of the existing hospital, 
by providing a new 4-level (ground level + 3 levels) building, albeit connected for pedestrian 
through-traffic at the first level only due to critical clinical links between new and old services 
at this floor. 
 
The subject site is zoned B4 Mixed Use under Penrith Local Environmental Plan (LEP) 2010. 
Development for the purpose of a hospital (a ‘health service facility’) is permitted in the B4 
zone courtesy of the State Environmental Planning Policy (SEPP) - Infrastructure 2007. 
 
The private hospital operates alongside the adjacent and much larger Nepean Public Hospital 
campus but is, in itself, an important component of the Penrith Health and Education Precinct. 
 
Council’s LEP and DCP controls for the site anticipate a variety of land uses in the mixed-use 
zone, which essentially means that they are not entirely relevant to the private hospital 
proposal. Nonetheless the controls envisage sustainable development that is partially 
activated at ground level, with a well-considered public domain interface and which is safe and 
legible to site users. 
 
The application responds well to these principles. Its height and bulk are within the LEP limits 
and its generous setbacks and edge landscaping allow the building to sit comfortably on the 
development site, without visual intrusion, overshadowing or other impact. It also includes a 
new hospital entry that is activated by the provision of ground floor retail space. The building 
is also designed to achieve a 4.0 Green-Star rating.   
 
The proposal includes the provision of a new vehicular access to the Great Western Highway 
but also offers an alternate site layout should the consideration of this aspect of the proposal 
cause its final determination to be delayed.  
 
The proposal incorporates sufficient on-site parking and does not generate a large enough 
amount of additional traffic to have any adverse impact on the operation of the local road 
network. The inclusion of the direct access to GWH, however, will improve the efficiency of 
the GWH/Parker Street and the Parker Street/Barber Avenue intersections, specifically by 
reducing their peak hour average delay times. The proposed access is therefore beneficial to 
the whole of the road network and to the function of the adjacent public hospital. 
 
This report discusses and documents potential impacts relating to traffic management, safety 
by design, noise, local heritage, soil contamination, BCA compliance, accessibility and waste 
management. Detailed reports by qualified consultants on these individual matters are 
included as appendices to this report.  
 
Overall, the assessment finds that the proposal is well suited to the subject site and should be 
a welcomed addition to the Penrith Health and Education Precinct. 
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1 Introduction 

This Statement of Environmental Effects (SEE) addresses the proposed expansion of the 
Nepean Private Hospital, situated at the corner of the Great Western Highway, Parker Street 
and Barber Avenue in the Penrith City local government area (LGA).  
 
The proposed expansion will provide additional medical facilities (a new endoscopy section in 
addition to a number of doctor’s rooms to facilitate pre and post-operation patient consultations. 
The expansion will effectively operate as a ‘western wing’ of the existing hospital, albeit 
connected for through-pedestrian traffic at the first level only, due to critical clinical service links 
at this level. 
 
This SEE addresses the major planning, operational and environmental implications of the 
proposed development both in the context of the subject site and its immediate surrounds and 
in the context of the broader health and education precinct of which it is a part. 
 
Chapters 1 and 2 of this document provide a site and strategic setting that frames the 
consideration of the proposal. Chapter 3 outlines the proposed expansion in detail. Chapter 4 
addresses the primary planning and impact assessment criteria and provides an appraisal of 
the proposal against these measures. It references a range of studies undertaken by other 
consultants that deal with specific issues (e.g. traffic, noise etc). Chapter 5 provides a 
conclusion to the project assessment.  
 

1.1 Site Context 

The development site comprises a series of allotments located at the corner of Barber Avenue, 
Parker Street and the Great Western Highway, Kingswood.  
 
Fig.1.1 Subject Site, Kingswood 
 

 
Source: Google Maps, 2108 
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Kingswood is a suburb of around 11,500 residents (2017, ERP). It is situated immediately east 
of the strategic centre of Penrith in Sydney’s west.  
 
Kingswood accommodates the Nepean Health Precinct (which includes both public and private 
hospitals and related health services), the Nepean-Kingswood TAFE college and is also the 
home of a major component of Western Sydney University’s main campus (south of the Great 
Western Highway). Together with local industry and retail services, these facilities generate 
over 7,000 jobs in Kingswood. The majority of local jobs at Kingswood are heath (circa 3,700) 
and education (circa 1,500)1 based. 
 
Kingswood is currently serviced by a rail station (on the Main Western Line), situated 
approximately 700 metres east of the Nepean Private Hospital. The health campus is also 
serviced by several local bus routes.   
 
Fig.1.2 Kingswood Locality 
 

 
Source: Nearmaaps Maps, 2018 
 
Nepean Hospital forms part of a broader Greater Penrith health service framework and is 
supported by district-level services at Blue Mountains and Hawkesbury hospitals.  
 

1.2 Health and Education Precinct 

The Greater Penrith Health and Education Precinct is recognised as a critical element of the 
broader Western Sydney Economic Corridor. It includes the Nepean Health Precinct at 
Kingswood and the Western Sydney University campus further to the east and adjacent land 
that is zoned for supportive mixed use, business and higher density residential purposes. 
 

                                                           
1 Penrith City Council and forecast id; https://economy.id.com.au/penrith/employment-locations, 2018 

Kingswood Rail 

Nepean Public Hospital & Health Precinct 

Nepean Private Hospital 

< Penrith 1.7km 

Kingswood Shops 
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The public hospital component of the Nepean Health Precinct has recently accommodated a 
$139 million expansion, completed in February 2014. It involved the construction of a new 
Mental Health Unit and a new 3 storey ‘east block’ which incorporated an expansion of the 
hospital’s Intensive Care Unit (ICU), a new chapel and associated parking and landscaping. 
 
Further expansion and intensification of services at Nepean Hospital are planned. The hospital 
is undergoing a further $1 billion redevelopment, Stage 1 of which will entail: 

 A new 14-storey clinical services tower  
 A new and expanded Emergency Department  
 More than 12 new operating theatres, 18 new birthing suites and 200 overnight beds 
 A new Neonatal Intensive Care Unit  
 A new helipad and a $26 million multi-storey car park that will add an additional 500 

car spaces to the campus 
 Expansion of cancer services (a doubling of chemotherapy chairs to 30); and 
 New community health services 

 
Stage 1 was announced in November 2016, with construction of the new car park commencing 
in October 2017. This new multi-deck carpark (see below) is positioned diagonally opposite 
the proposed Healthscope expansion, at the south-eastern corner of Parker Street and Barber 
Avenue. The car park is expected to be completed in early 2019. It provides a frame for the 
expected bulk and scale of development at this ‘end’ of the precinct.  
 
Fig.1.3 Proposed Multi-Deck Carpark, cnr Parker Street and Barber Avenue 
 

 
Source: http://www.nepeanredevelopment.health.nsw.gov.au  
 
The Greater Penrith Health and Education Precinct will be further supported by the first stage 
of the planned North-South Rail Link and a potential future rail connection to Leppington and 
Campbelltown, via the Western Sydney Airport. The location of these transport services 
through the Western Sydney University campus (east of the hospital campus) and linking with 
St. Marys station will substantially enhance the connectivity of the broader health and 
education precinct.    
 
To further the advancement of the precinct in conjunction with the growth and development of 
the strategic centre of Penrith, the Greater Sydney Commission has designated the Greater 
Penrith area as a ‘collaboration area’.  
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With assistance and guidance provided by the Western Sydney City Deal2, the Greater Penrith 
Collaboration Area aims to, inter alia: 

 revitalise and grow the Penrith CBD 
 protect and expand the health and education precinct 
 implement healthy city initiatives and improve social infrastructure   

 
The encouragement of private investment is critically important to the Greater Penrith 
Collaboration Area. The continued improvement and intensification of services at the 
Healthscope Nepean Private Hospital facility is integral to the area’s progress and consistent 
with the productive and economic aims of the Greater Penrith Collaboration Area. 
    
Fig.1.5 Public and Private Health Components – Nepean Health Precinct 
 

 
Source: Nearmaps, 2018 
  
                                                           
2 The Western Sydney City Deal is the single largest planning, investment and delivery partnership in the history 
of the nation, involving the Australian and NSW Governments, together with the eight local governments of the 
Western District. It will optimise infrastructure, investment and employment opportunities for the District. 
Collaboration Areas at Liverpool, Greater Penrith and Campbelltown-Macarthur will assess growth scenarios 
that best align land use, infrastructure and community benefits. 
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2 Site Details 

2.1 Site Description and Current Land Uses 

The subject site is situated at the corner of The Great Western Highway, Parker Street and 
Barber Avenue, Kingswood.  
 
The land comprises Lot 1, DP 1093052 (78 Parker Street), Lot 100, DP 701623 (11 Barber 
Avenue) and Lot 90, DP 1009692 (1-9 Barber Avenue). Healthscope also benefits from an 
easement for carparking purposes over the adjacent Lot 91 DP1018760 (that is subject to SP 
67725). The collective land parcel of the Healthscope land holding is 12,626.1m2, not 
including that part of Lot 91 that is used for parking purposes. 
 
Lot 1, at the corner of Great Western Highway and Parker Street benefits from a right-of-
carriageway (RoW) over the adjacent Lots 4,5 and 6 in DP 29524, allowing it to be accessed 
from Barber Avenue. All other lots are accessible directly off Barber Avenue. 
 
Lots 4, 5 and 6 in DP 29524 are privately owned and are not part of Healthscope’s holdings 
at Kingswood. A Development Application that proposes the development of a professional 
medical centre on the property has been lodged with Penrith City Council. 
 
The subject land (owned by Healthscope) and its lot configuration is depicted in the following 
diagram which also shows the location of existing buildings and associated parking areas. 
 
Fig.2.1 Site and Lot Configuration – Healthscope Holdings 
 

 
Source: Matthew Freeburn, Land Survey, Updated 13/03/2108 

RoW for parking purposes only 
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The land falls from its Great Western Highway frontage toward Barber Avenue, with a 
difference in level of approximately 6 metres. Accordingly, Lot 1, at the very corner of the 
Great Western Highway and Parker Street sits higher than Barber Avenue such that its RoW 
access will gradually ramp up.  
 
In designing the proposed hospital expansion and parking layout for the subject site, 
consideration has been had to a current lodged (but as yet undetermined) Development 
Application on adjacent land (Lots 4,5 and 6 in DP 29524, corner of Barber Avenue and Parker 
Street).  
 
Building floor levels for the proposed expansion have also had regard for the current floor 
levels of the existing Nepean Private Hospital, as it is intended to link the existing hospital 
and the new extension. 
 
Barber Avenue services development across the broader hospital campus, providing access 
to the existing Healthscope Nepean Private Hospital, the Tresillian family care centre to its 
east (on Lot 1, DP 1114090) and to the newly approved (under construction) multi-level car-
parking facilities situated to its south.  
 
An existing overhead walkway also crosses Barber Avenue and connects the 1st floor level of 
the Nepean Private Hospital to the existing public hospital situated to its south, providing an 
important pedestrian linkage to the larger hospital campus.  
 
Barber Avenue forms the border of the site’s B4 zoning, with land further south and east being 
zoned for ‘special (public hospital) purposes’. 
 

2.2 Nepean Private Hospital  

The existing Nepean Private Hospital was opened in 2003. It currently accommodates 109 
beds and 174 full time employees (FTEs).  
 
The site presently provides a total of 305 car parking spaces across a range of car parking 
areas, each having their own two-way access from Barber Avenue. The 2 car parking lots to 
the west of the hospital have an internal road connection. 
 
Nepean Private Hospital provides a full range of surgical and medical services including 
orthopaedics, urology, ear, nose and throat, paediatrics, gastroenterology and endoscopy, 
general, bariatric, gynaecology, plastic and reconstructive surgeries as well as neurosurgery 
dental. The hospital also has a dedicated women's health unit which provides a holistic 
maternity service for mothers and a special care nursery.  
 
In March 2016, a state-of-the-art Cardiac Cath Lab was commissioned to complement the 
hospital’s Cardiology service and Critical Care Unit. 
 
The hospital also provides a range of allied health services including diagnostic imaging, 
pathology and physiotherapy.   
 
The hospital currently comprises a single stand-alone building and associated ground-level 
parking.  
 
The existing building has a total gross floor area of 7,696m2. 
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3 Proposed Development 

3.1 Proposed Hospital Expansion  

The proposal seeks to expand the range of medical services provided at Nepean Private 
Hospital by providing a new 3-level ‘western wing’ (ground level + 3 levels) connected for 
pedestrian through-traffic at the first level. 
 
The site of the hospital expansion is, at present, either used for external parking purposes or 
is unused land.  
 
The exact use of the proposed additional floorspace at this stage is not determined, but will 
include a new endoscopy section, new facilities for visiting doctors and potentially a new IVF 
clinic. The allocation of floorspace will ultimately depend on user demand, but for the purpose 
of assessment, has been assumed to include predominantly doctors’ rooms and a new 
endoscopy section.  
 
Currently, the proposed expansion incorporates the following provisions: 
 
 Ground level – an improved and expanded main hospital entry with adjacent retail space 

(pharmacy, flowers, café with provision for outdoor seating), a new landscaped rear entry 
connecting to external parking areas and both undercover parking (for doctors) and 
additional ground level parking. This landscaped area will also function as a ‘break-out’ 
area for patients.  
 
The additional floorspace at this level is limited to the new entrance and retail/café space 
at the front of the site (422m2). All other floorspace is used for circulation or for plant 
facilities and storage.   
 

 First level – endoscopy and doctors’ facilities but potentially a new IVF clinic.  
 
This level includes an additional 1,905m2 of GFA. 
 

 Second level – initially provisioned as doctor’s rooms allowing for pre and post- surgery 
consultations but potentially available for additional theatre space / patient rooms. 

 
This level includes an additional 1,761m2 of GFA. 
 

 Third level – initially provisioned as doctor’s rooms allowing for pre and post- surgery 
consultations but potentially available for additional theatre space / patient rooms. 

 
This level includes an additional 1,761m2 of GFA. 

 
To maximise the collective site’s development potential, further expansion of the hospital is 
likely to occur but has not yet been fully considered or designed. It is likely, however, that 
this would be in the form of additional building levels. 
 
The proposed development is depicted in detail in the Architectural Plans and Design 
Report prepared by SKAr+ Architects at Appendix A to this report. The proposed site 
layout of the project, its western elevation and its ground floor arrangement are presented 
in the following diagrams. 
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Fig. 3.1 Proposed Site Layout  
 

 
Source: SKAr+ Architects, December 2018 
 
Fig. 3.2 Indicative Western Elevation, Nepean Private Expansion 
 

 
Source: SKAr+ Architects, December 2018 
 
 

Existing Hospital 

Proposed Expansion 

Great Western Highway 

Barber Avenue 
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Fig. 3.3 Proposed Ground Floor Building Arrangements 
 

 
Source: SKAr+ Architects, December 2018 

Barber Avenue frontage 
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3.2 Proposed Parking and Site Access Arrangements 

As the proposed expansion will occur on land that is currently utilised for external, ground-
level parking it is necessary for both replacement and additional parking to be provided in 
conjunction with the new development. 
 
The submitted plans incorporate provision for 286 – 297 car parking spaces on site, 
depending on which site layout option is considered. This includes the 33 spaces that 
Healthscope has an easement over to access on the adjacent Lot 91 DP1018760 (that is 
subject to SP 67725). 
 
The primary access to on-site parking is provided from Barber Avenue, via the existing 
right-of-carriageway (RoW) that services Lot 1 DP1093052 (78 Parker Street) at the corner 
of Great Western Highway and Parker Street. Barber Street is also used for service 
vehicles and for access to staff parking spaces provided at the rear of the existing hospital 
building. 
 
Alternate Access Options 
The submitted plans also provide for a new direct access to be provided via a deceleration 
lane on the Great Western Highway. This access will require formal endorsement by Roads 
and Maritime Services (RMS). It is proposed to relieve pressure from the primary Parker 
Street / Barber Avenue access point and therefore to enhance traffic conditions for both 
the private hospital and other elements of the public hospital facilities that rely upon access 
from this intersection, such as the new multi-level carparking facility and the Tresillian 
family care centre.   
 
Justification for this proposed additional vehicular access point is provided in the attached 
Transport and Traffic Impact Assessment Report prepared by TTPA (November 2018), 
included at Appendix B to this report. 
 
The submitted plans incorporate two ground level layout plans – a preferred layout that 
incorporates the proposed GWH access and another without this access. The proposed 
development is possible (and compliant) under either scenario, however the alternate no-
access plan is provided in case the required RMS approval for the preferred arrangement 
is not immediately forthcoming.  
 
Rather than delay Council’s final assessment of the proposal, the alternate no-access plan 
is provided to allow a timely determination.  
 
It is suggested that, rather than dismissing the preferred access arrangement, it be 
included as a ‘deferred commencement’ matter as allowed for under Clauses 4.16 (3) – (5) 
of the EP&A Act: 
 

(3)  “Deferred commencement” consent  
A development consent may be granted subject to a condition that the consent is not to operate until the applicant 
satisfies the consent authority, in accordance with the regulations, as to any matter specified in the condition. 
Nothing in this Act prevents a person from doing such things as may be necessary to comply with the condition. 

 
(4)  Total or partial consent  

A development consent may be granted: 
(a)  for the development for which the consent is sought, or 
(b)  for that development, except for a specified part or aspect of that development, or 
(c)  for a specified part or aspect of that development. 
 

(5)   The consent authority is not required to refuse consent to any specified part or aspect of development for which 
development consent is not initially granted under subsection (4), but development consent may subsequently be 
granted for that part or aspect of the development. 
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The attached TTPA Report also outlines the demand for carparking generated by the 
combined floorspace of the existing and proposed hospital expansion.  
 
The proposal also incorporates provision for a total of 26 bicycle spaces and a proposed 
transport travel plan that seeks to encourage non-private vehicle use by staff in accessing 
the site. As stated, the facility is within 700 metres of the Kingswood rail station and is 
serviced by local buses (with stops provided on High Street/GWH, west of the hospital, and 
on Parker Street and Derby Streets to the south). The provision of direct access from GWH 
also allows for a new pedestrian access to be provided to this street frontage, providing a 
pedestrian entrance to the private hospital at its closest point to the rail station. 
 

3.3 Site Subdivision 

The proposed development includes the associated re-subdivision of the subject land, 
whilst recognising and honouring the various rights of carriageways that apply to the 
subject land and its adjoining properties. 
 
The subdivision creates two separate allotments that recognise the use of the expanded 
building for doctor purposes and allows for connection to the existing hospital at the first 
level.  
 
Full details of the proposed subdivision, including its various layers that reflect building 
levels, are included with the architectural drawings that support the proposal. Any potential 
future development on the site, likely to involve an upper level extension to the proposed 
building, will be incorporated within the main hospital allotment. 
 
Fig. 3.4 Proposed Site Subdivision – Location Plan 
 

 
Source: Plan of Subdivision of Lot 100 in DP 701623, Lot 90 in DP 1009692 and Lot 1 in DP 1093052 and 
easements over lots 4-6 in DP 29524 and CP/SP 67725, Mathew Smith Surveyor, 2018 
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The proposed subdivision is based on the preferred site layout plan, incorporating access 
to the Great Western Highway and the associated road widening to accommodate this 
allowance. 
 

3.4 Site Operations and Other Matters 

The site is proposed to operate on a 24-hour basis, although the majority of hospital services 
are typically provided from 8.00am – 6.00pm daily. 
 
The expanded development will provide for an additional 62 full-time staff and up to 26 
doctors, although not all of these are expected to be on site at the same time. 
 
Signage and Lighting 
New building identification signage will be incorporated as part of the expanded hospital 
project, comprising: 

 A single sign to the northern elevation of the proposed building extension (i.e. facing 
the Great Western Highway). 

 A single sign at the hospital entry facing Barber Avenue. 
 A single sign at the south-west corner of the building providing identification within 

the broader health campus. 
 
External parking areas will be flood-lit for practical and safety purposes. 
 
Demolition and Construction 
The proposed development will involve the demolition of the existing on grade car parking 
located on Lot 1, DP 1093052 and Lot 100, DP 701623 to allow the construction of a ground 
floor main reception and entry and undercroft carparking, 3 levels of consulting suits and a 
re-configured on grade car park extending across adjacent lots. 
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4 Planning & Impact Assessment 

4.1 Land Use Permissibility and Planning Framework 
  
The Environmental Planning and Assessment (EP&A) Act 1979 and Environmental Planning 
and Assessment Regulation, 2000 is the guiding legislation for planning in NSW. 
 
The EP&A Act allows for the making of local environmental plans (LEPs) which provide for 
specific planning controls to be introduced by the local council. It also allows for the making of 
state planning policies relating to specific development types.  
 
The subject site is zoned B4 Mixed Use under the provisions of the Penrith LEP 2010. The 
purpose of this zone, as stated in the LEP, is to: 
 

 Provide a mixture of compatible land uses. 
 Integrate suitable business, office, residential, retail and other development in accessible 

locations so as to maximise public transport patronage and encourage walking and cycling. 
 Minimise conflict between land uses within the zone and land uses within adjoining zones. 
 Create opportunities to improve public amenity; and to 
 Provide a wide range of retail, business, office, residential, community and other suitable land 

uses. 
 
Fig 4.1 Land zoning (subject site) 
 

 
Source: Penrith LEP 2010 
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The Healthscope land holding in the context of the site’s zoning is depicted below: 
 
Fig 4.2 Healthscope holdings and site zoning 
 

 
Source: Penrith LEP 2010 
 
Pursuant to the site’s B4 zoning the following types of land uses are permissible with consent: 
 

3. Permitted with consent 
Amusement centres; Boarding houses; Car parks; Centre-based child care facilities; Commercial premises; 
Community facilities; Educational establishments; Entertainment facilities; Environmental facilities; Environmental 
protection works; Flood mitigation works; Function centres; Home-based child care; Home businesses; Hostels; Hotel 
or motel accommodation; Information and education facilities; Medical centres; Mortuaries; Multi dwelling housing; 
Passenger transport facilities; Places of public worship; Public administration buildings; Recreation areas; 
Recreation facilities (indoor); Recreation facilities (outdoor); Registered clubs; Residential accommodation; 
Residential flat buildings; Respite day care centres; Restricted premises; Roads; Seniors housing; Serviced 
apartments; Sex services premises; Shop top housing; Signage; Veterinary hospitals 
 

As can be seen, development for the purpose of a hospital (or ‘health service facility’) is 
prohibited in the zone. This is because the B4 zone is intended to accommodate a broad range 
of land uses (business and residential) to complement activities in the adjacent Special 
Purpose zoned Nepean Public Hospital campus.  
 
Pursuant to the State Environmental Planning Policy (SEPP) – Infrastructure (2007), 
however, development for a health service facility is permissible across the state on land zoned 
for commercial purposes, including the B4 zone. 
 
Its provisions include the following clauses: 
 
 
 
 



4: Planning & Impact Assessment 

Planning Report – Statement of Environmental Effects 
Barber Avenue, Kingswood, NSW 

16 

Division 10 Health services facilities 
56   Definitions 

In this Division: 
 
health services facility means a building or place used to provide medical or other services relating to the 
maintenance or improvement of the health, or the restoration to health, of persons or the prevention of disease in or 
treatment of injury to persons, and includes any of the following: 
(a)  a medical centre, 
(b)  community health service facilities, 
(c)  health consulting rooms, 
(d)  patient transport facilities, including helipads and ambulance facilities, 
(e)  hospital. 

 
prescribed zone means any of the following land use zones or a land use zone that is equivalent to any of those zones: 
(a)  …  
(g)  B1 Neighbourhood Centre, 
(h)  B2 Local Centre, 
(i)  B3 Commercial Core, 
(j)  B4 Mixed Use, 
(k) B5 Business Development, 
(l) B6 Enterprise Corridor, 
(m) B7 Business Park, 
… 
(o)  SP2 Infrastructure. 
 

57   Development permitted with consent 
   (1)  Development for the purpose of health services facilities may be carried out by any person with consent on 

land in a prescribed zone. 
 
The proposed hospital expansion is therefore permissible development in the ‘prescribed B$ 
Mixed Use zone, courtesy of the Infrastructure SEPP 2007. 
 
The Infrastructure SEPP also specifies that the consent authority must not grant consent to 
development on land that has a frontage to a classified road (such as the Great Western 
Highway) unless it is satisfied that: 
 

“(a) where practicable and safe, vehicular access to the land is provided by a road other than the classified road, and 
(b) the safety, efficiency and ongoing operation of the classified road will not be adversely affected by the development 
as a result of: 

(i)  the design of the vehicular access to the land, or 
(ii)  the emission of smoke or dust from the development, or 
(iii)  the nature, volume or frequency of vehicles using the classified road to gain access to the land, and 

(c) the development is of a type that is not sensitive to traffic noise or vehicle emissions, or is appropriately located 
and designed, or includes measures, to ameliorate potential traffic noise or vehicle emissions within the site of the 
development arising from the adjacent classified road.” 

 
This provision is relevant to the application’s request for direct vehicular access to the Great 
Western Highway and provides a context for the consideration of this request, i.e. that it can 
only be considered where it can be demonstrated that the safety, efficiency and ongoing 
operation of the classified road is not adversely impacted by the proposal. 
 
Also, pursuant to the State and Regional Development SEPP 2011 the following category of 
development is identified as ‘state significant’.  
 

Hospitals, medical centres and health research facilities 
Development that has a capital investment value of more than $30 million for any of the following purposes: 
(a)  hospitals, 
(b)  medical centres, 
(c)  health, medical or related research facilities (which may also be associated with the facilities or research 

activities of a NSW local health district board, a University or an independent medical research institute). 
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Clause 4.5 of the EP&A Act specifies that the Independent Planning Commission is the 
consent authority for state significant development and that the local council is the consent 
authority for other development. 
 
The subject proposal has a capital investment value (CIV) of $29.9 million3 and is therefore not 
technically ‘state significant development’. The application to which this SEE relates will 
therefore be lodged with Penrith City Council for its determination.    
 

4.2 Other LEP Provisions 

Other provisions of the Penrith LEP 2010 relate to the building height and the floor space ratio 
that is permitted at the site, and also introduce specific planning provisions that apply to the 
‘Penrith Health and Education Precinct’. 
  
Relevant extracts from the Penrith LEP 2010 follow. 
 
Figure 4.3 Penrith LEP – Height of Building Map Extract (Subject Site) 
 

 
Source: Penrith LEP 2010 
 
 
 
 
 
 

                                                           
3 Based on the Capital Investment Report (CIV) prepared by Altus Group and included at Appendix C. 
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Figure 4.4 Penrith LEP – Floor Space Ratio Map Extract (Subject Site) 
 

Source: Penrith LEP 2010 
 
Pursuant to Clause 4.3 of the LEP 2010 the allowable building height at the site is 24 metres. 
Pursuant to Clause 4.2 the applicable floor space ratio at the site is 4:1. 
 
The subject site is also identified in the Clause Application Map as being within the ‘Penrith 
Health and Education Precinct’ and is affected by the provisions of Clause 7.11.  
 
 
Figure 4.5 Penrith LEP – Clause Application Map extract (Subject Site) 
  

 
Source: Penrith LEP 2010 
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Clause 7.11 requires:   
 

7.11   Penrith Health and Education Precinct 
(1)  The objectives of this clause are as follows: 

(a)  to encourage a built form that is suitable for both residential and health services facilities, 
(b)  to encourage adaptive reuse of residential buildings for health services facilities in the Penrith Health and 
Education Precinct where the residential use within the building ceases in the future. 

(2)  This clause applies to land identified as “Penrith Health and Education Precinct” on the Clause Application 
Map. 
(3)  Despite clause 4.3, development consent may be granted to development on land that exceeds the maximum 
height shown for that land on the Height of Buildings Map by up to 20% if the floor to ceiling height of both the 
ground and first floors are equal to or greater than 3.5 metres. 

 

The clause mainly seeks to encourage health-related development in the precinct and a range 
of uses that complement this purpose. A 20% height of building bonus is available for buildings 
that provide ground and first floor ceiling heights of greater than 3.5 metres, enabling their use 
as, or conversion to, commercial (health-related) use.  
 
Other LEP provisions relate to: 

 Active street frontages (Clause 7.8) - relates to nominated areas predominantly in and 
adjacent to the Penrith town centre; and 

 Design excellence (Clause 8.4) – relating also to specific key sites in and around the 
Penrith town centre. 

 Local heritage conservation (Clause 5.10) – identifies items of environmental heritage, 
some of which are located close to the subject site (e.g. “Kelvin Brae” house at 142 
High Street; a weatherboard cottage at 71 Parker Street and the Penrith General 
Cemetery at Kingswood). The subject site does not fall within a ‘conservation area’ or 
within the ‘curtilage’ of identified items, such that the type or scale of the proposed 
development has no heritage significance or impact. 

 
Accordingly, these specific clauses have no bearing on development at the subject site. 
  

4.3 Penrith DCP 2014 Provisions 

Penrith City’s Development Control Plan (DCP) 2014 incorporates a number of provisions that 
relate to development at the subject site, as discussed below: 
 

 Section C1 - Site Planning and Design Principles  
This section of the DCP aims to improve the sustainability of development through 
improved site planning and to ensure that new development addresses the key 
principles of site planning, urban design and design excellence. 

 
Notably, under this section, the subject site is not identified as a ‘Gateway’ or an ‘Area 
of Visual Sensitivity’.  
 
Notwithstanding, other provisions introduced under Section C1 of the DCP which relate 
to built form, building articulation, acoustic privacy, façade treatment, street context and 
landscape character are relevant to the proposed hospital expansion. 
 
Section C1 also acknowledges that buildings and public spaces can impact on 
perceptions of safety and security, and should therefore be designed with regard to the 
principles of ‘Crime Prevention through Environmental Design’. 
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 Section C8 – The Public Domain 
This section of the DCP relates primarily to commercial areas or areas where there is 
a high degree of interaction between the public domain and the private domain. 
 
The public domain comprises the shared urban area and spaces, the structures that 
relate to those spaces and the infrastructure that supports and serves them.  
 
At the subject site, the primary public domain areas include the main hospital entry, the 
site edges to Parker Street and the Great Western Highway and pedestrian 
connections throughout the site’s at-grade parking areas. 
 
Section C8 aims to ensure that the public domain is attractive, safe, interesting, 
connected, comfortable and easily understood and that it enhances the natural setting 
and landscape character of Penrith. 
 

 Section E12 – Penrith Health and Education Precinct 
This section provides specific controls for the Hospital Precinct in addition to the 
general controls elsewhere in the DCP. It aims to promote the revitalisation of 
Kingswood by promoting high quality urban design, high levels of accessibility within 
the precinct, and by encouraging development that prioritises the public domain. 
 
Under this section of the DCP the Healthscope properties are identified as being part 
of a ‘Commercial Mixed Use’ area. This precinct encourages development that 
supports the operation of the adjacent public hospital, such as medical offices, 
pharmacies, accommodation and retail services. 
 

The north western part of the Commercial Precinct offers three frontages to the Great Western 
Highway, Parker Street and Barber Avenue and is a major gateway site to the whole Hospital 
Precinct. Development within this part of the precinct will be encouraged to incorporate high quality 
architectural design standards and landscaping, fitting for its location as the gateway to the Hospital 
Precinct.   

 
The existence of the private hospital within this area, however, changes the dynamics 
of the area’s mixed-use intentions. Whilst the DCP encourages a variety of uses and 
a mix of activity to complement nearby medical services, in reality the area has become 
an extension of the medical core itself. 
 
Notwithstanding, some of the DCP’s provisions are relevant to the hospital use, such 
as the encouragement of ground level activation (e.g. as part of the hospital entrance 
to Barber Avenue), a public domain interface that is safe and legible and the provision 
of deep soil landscaping where possible. 

 

4.4 Assessment of Impacts 
 
Built Form  
The proposed hospital expansion is 4 levels in height (ground + 3 levels) and achieves a 
maximum building wall height of RL 69.7 (16.8 metres) and a maximum overall height (with 
lift overrun) of RL 73.79 (20.8 metres). This is within the 24m height of building limit set by 
Penrith LEP 2010.  
 
The proposed extension is rectangular in shape and is connected to the western façade of 
the existing hospital building. The extension is aligned north-south on the subject land, such 
that its major facades are east and west facing.  
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The proposed building extension is 5,849m2 in area. Together with the existing hospital 
facilities, the combined GFA of the development is 13,545m2. With a site area of 12,626.1m2, 
the overall FSR achieved as a result of the proposed expansion is 1.07:1. This is well within 
the 4:1 FSR limitation imposed by Penrith LEP 2010. 
 
Council’s LEP and DCP documents seek to ensure that the built form of new projects within 
the Penrith Health and Education Precinct is sustainable and of high-quality design.  
 
The proposed hospital extension is designed to achieve a 4 Star Green Star ‘Design & As-
Built’ rating, achieved through a variety of means including its projected energy and water 
consumption budgets, its nominated waste streams, its demolition waste reduction 
approaches and through its indoor air quality provisions. The building’s environmental 
performance is also enhanced by an engineered ‘wrapped metal’ screen to its western wall. 
This building ‘skin’ provides an important shading to west-facing windows.  
 
Details of the building’s sustainability achievements are included in the Green Star scoresheet 
prepared by Northrop Pty Ltd and included as part of its civil design package.  
 
Other facades of the proposed extension are presented as a high-quality double-glazed glass 
curtain wall with an exposed concrete trim to enhance the existing hospital building. 
 
The submitted design plans for the project provide a generous setback to the Great Western 
Highway (over 11 metres) and to Parker Street (over 30 metres). The building will not visually 
overwhelm the surrounding locality and is complementary to new development within the 
public hospital campus including the new 14-storey clinical services tower and the multi-level 
carpark under construction at the south-eastern corner of Parker Street and Barber Avenue. 
 
Site Landscaping 
Notwithstanding its ‘commercial’ nature, the proposed development incorporates ample site 
edge landscaping to the Great Western Highway and to Parker Street, significantly improving 
the presentation of the existing development to these street frontages.  
 
The setbacks and planting bays provided at these site edges are of sufficient size and 
dimension to allow for the growth of large trees. These will provide an appropriate screened 
canopy and will soften the view enjoyed by passing motorists and pedestrians. Mature 
plantings are proposed.  
 
The main Barber Avenue entrance to the expanded hospital Is also improved through 
selective site landscaping that acts to separate parking areas from pedestrian areas and 
enhances the public domain frontage to the street. Further landscaping is provided throughout 
the ground level carpark to help define carriageways and pedestrian connections  
 
Landscape plans for the project have been prepared by SKAr+ and are included as part of the 
architectural package at Appendix A to this report. 
 
An extract of the architectural package showing the project’s proposed landscape treatment 
is provided below. 
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Safety by Design (CPTED) 
As per the CPTED (Crime Prevention Through Environmental Design) Guidelines there are 
two important steps to be taken when assessing crime risk:  

 Obtain an understanding of the crime risk of the area, and if required 
 Apply (CPTED) treatments that correspond with levels of risk present in the area.  

 
Preliminary discussions have been had with Penrith local police, who have advised that there 
is not a high level of crime at the health precinct, however a recent knifing incident at Nepean 
public hospital has heightened awareness of the need to protect site users from random 
events. 
 
Accordingly, the proposed hospital extension has been designed with consideration to the 
safety of staff, patients and visitors to the site. 
 
Notably the straight edges of the building and its ground level parking arrangement enable 
clear sight lines across and around most of the site. Natural surveillance is further enhanced 
through the proposed widening of the hospital entry and its activation with retail uses 
(potentially a florist, pharmacy and café) 
 
Where proposed structures prevent clear sight, e.g. where lift wells and plant buildings are 
located within the ground level parking area, appropriate site lighting will be installed (and 
corner mirrors where necessary). 
 
A separate CPTED report has been commissioned and will be submitted to Council once its 
assessment of the proposed building structures is near complete. In this way, the CPTED 
report can address any variations to the site layout and buildings that may be required. 
 
Other operational precautions will be taken to ensure the safety of the hospital users. These 
measures will include: 

 CCTV video surveillance and signage throughout the public areas of the complex. 
 Double entry doorways to enable the ‘shut-down’ of the building or specific areas. 
 Appropriate way-finding signage throughout the site and buildings to minimise 

disorientation and to ensure a ‘pleasant’ visitor experience. 
 An allocation and grouping of staff parking and cycling facilities, enabling staff to leave 

their shifts and to access transport options together.  
 External at-grade and under cover carpark lighting. 
 Access control (fencing) to be provided to the site perimeters to the Great Western 

Highway and Parker Street and temporary fencing to other adjacent properties. 
 Hostile Vehicle Mitigation (HVM) measures at the Barber Street frontage of the site, 

to be confirmed with final designs but potentially to include a physical barrier of 500mm 
or higher (e.g. a set of metal or concrete bollards).  

 An access-controlled vehicular entry from the Great Western Highway 
 
Traffic and Transport Impacts 
A detailed traffic and transport assessment of the proposed development has been 
undertaken by TTPA (see Appendix B). 
 
TTPA’s report includes an assessment of carparking need and provisions. The hospital 
currently has 109 patient beds, 174 full time employees (FTEs) and 305 car parking spaces, 
which well exceeds its current parking requirements.  
 
With the proposed expansion, the number of full-time employees could increase by 62 staff 
and up to 26 doctors. The additional doctors, however, will not all visit the hospital at the same 
time, nor are all full-time staff on site at once. 



4: Planning & Impact Assessment 

Planning Report – Statement of Environmental Effects 
Barber Avenue, Kingswood, NSW 

24 

With the new extension, the estimated carparking need, as per Council and RMS 
requirements, is for 264 spaces.  
 
The development will reconfigure the existing off-street car parking facilities and retain the 
existing 7 short-term spaces and 1 disabled space at the Barber Avenue frontage of the 
hospital.  
 
The submitted plans allow for 286 carparking spaces to be provided on site (incorporating the 
preferred ‘Option A’ direct access from the Great Western Highway) and for 297 spaces if the 
preferred access is not approved (‘Option B’). The submitted plans therefore are able to 
comply with the nominated parking requirements, regardless of which site layout plan is finally 
endorsed. 
 
TTPA has modelled intersection performances adjacent to the site having regard for pre and 
post-development traffic levels and with and without the proposed direct GWH access. These 
intersections are expected to mainly operate beyond capacity upon completion of the 
proposed Nepean Public Hospital redevelopment works.  
 
The modelling demonstrates that the efficiency of the GWH / Parker Street and the Parker 
Street / Barber Avenue intersections is improved with the inclusion of the proposed direct 
GWH access. Importantly, the inclusion of the access will reduce the average vehicle delay 
at these intersections during peak periods. The ingress will also improve the safety of road 
users by reducing conflict between left-turning traffic (from GWH into Parker Street) with 
pedestrians crossing the westbound left-turn slip lane and potentially reduce crash rates by 
reducing westbound left-turning traffic volumes. 
 
Furthermore, all deliveries to the existing hospital are currently undertaken via the loading 
zone along the increasingly congested Barber Avenue. If the proposed highway access is 
included, service vehicles would be able to enter via GWH and exit via Barber Avenue, 
eliminating the need for large trucks to manoeuvre in Barber Avenue, thereby minimising 
conflict with other vehicles and pedestrians at this point. 
 
Given the current high levels of reliance on private transportation by hospital staff and visitors4 
TTPA has considered the potential advantages that could be gained by the introduction of 
travel demand management practices. 
 
Travel demand management (TDM) aims to modify travel decisions rather than providing 
costly infrastructure and additional transport services to support the current and future 
transport demands. TDM has the following key objectives: 
  

 Reduce the need to travel  
 Reduce the amount of travel  
 Reduce the impact of travel.  

 
A Work Travel Plan (WTP) is a tool that hospitals can use to manage the transport mode 
choices of their staff. A WTP typically comprises a list of strategies aimed at encouraging 
walking, cycling, public transport and carpooling for travel to and from work. Whilst 
acknowledging the challenges of hospital operations (including night-time shift work, the 
emergency needs of patients and the unpredictability of hospital activities) TTPA has 
suggested a number of measures to reduce private car reliance.   

                                                           
4 TTPA has assessed the travel patterns of 19 Sydney hospitals and found that an average of 87 per cent of 
people travelling to each hospital did so by private car and the mode share attributed to car-based trips ranged 
from 67 per cent to 98 per cent. Average vehicle occupancy was 1.3 persons per vehicle. 
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Bicycle parking is proposed (13 spaces for staff and 13 for visitors). Facilities are located in 
the undercroft carpark to the north of the existing building. This level of provision is consistent 
with projected usage. Other possible measures include on-demand transport, car-pooling and 
bike groups. Of note, the proposed vehicular access to GWH will enable pedestrian access 
from that part of the site closest to Kingswood rail station, which in itself will encourage the 
use of public transport.  
 
Noise Impacts 
Noise impacts have been assessed by Northrop Pty Ltd both from the perspective of 
potential noise intrusion generated by the hospital’s construction and operation (on nearby 
residential premises) and also from the perspective of hospital operations being impacted by 
background noise, generated mainly from the adjacent Great Western Highway. 
 
The Northrop report, included at Appendix D, provides details of noise measurements taken 
at and near to the development site. It finds that: 

 Noise form mechanical plant can be controlled to meet the relevant standards, 
assuming that noise engineering measures are utilised to meet the environmental 
noise criteria for plant and equipment. 

 Noise emissions at the nearest affected residential receivers are predicted to comply 
with the standard hours criteria, assuming the use of screens and acoustic-rated 
hoardings with a minimum transmission loss of >Rw25 around the site are in place. 
These measures will reduce noise impacts from the site to achieve a 5-6 dB(A) noise 
attenuation.  

 The projected increase in traffic levels generated by the development is not expected 
to increase background traffic noise by more than 2 dB. This level of increase does 
not warrant any specific noise mitigation measures. 

 
Northrop concludes that compliance with the Penrith City Council DCP 2014 and the NSW 
EPA Noise Policy for Industry (2017) noise criteria can be achieved.   
 
Site Contamination 
A separate report which details the historical use of the subject site and preliminary soil 
sampling investigations has been prepared by EP Risk Pty Ltd and included at Appendix E 
to this report. 
 
The soil sampling program was designed to allow for a sufficient characterisation of the site 
and also included a desktop study of soil conditions. All soil samples reported metals TRH, 
BTEX, PAH, OCP, OPP and PCB concentrations that are below applicable human health 
criteria and/or laboratory reporting limits. Asbestos was not detected in the soil samples 
analysed.  
 
Overall, results from these investigations suggest that the condition of the site does not 
preclude it from being developed for the proposed hospital expansion. Some bonded (non-
friable) asbestos-containing materials (‘ACM’), however, were observed on the surface the 
site as part of the soil sampling process. EP Risk therefore recommends that surficial soils 
(0.0 – 0.1 mBGL) be scraped and cleared by a licenced Asbestos Assessor as part of the 
construction process. 
   
Should other site materials require disposal these should be assessed either in accordance 
with the NSW EPA Waste Classification Guidelines Part 1: Classifying Waste or any current 
Resource Recovery Orders made under the Protection of the Environment (Waste) 
Regulation 2014. 
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Site and Building Accessibility 
McKenzie Group has undertaken an assessment of site and building accessibility conditions 
based on the architectural plans prepared by SKAr+ as included at Appendix A.  
 
McKenzie’s report, included at Appendix F, provides a compliance overview of the project 
with respect to achieving compliance with the Building Code of Australia (BCA) and the 
Disability Discrimination Act (and Disability Standards) (DDA). 
 
The assessment provides an overview of compliance with relevant regulatory requirements 
and provides advisory recommendations that could be adopted to improve building 
functionality, accessibility and the safety of occupants.  
 
The report considers all aspects of the site/building construction and publicly accessible 
places including pedestrian access at the site boundary, external walkways, drop-off zones, 
pedestrian crossings, carparking areas, doors, lifts, stairs, ramps, internal walkways, sanitary 
facilities and ambulant cubicles as well as wayfinding signage, furniture and other fixtures to 
ensure that accessibility is not compromised. 
 
The assessment includes a number of recommended actions for each aspect of the overall 
site and building design. Subject to addressing the actions identified, McKenzie Group confirm 
that the project documentation will achieve an appropriate level of accessibility that is capable 
of complying with the BCA & Disability (Access to Premises – Buildings) Standards 2010 and 
the spirit and intent of the DDA.  
 
BCA Compliance 
A report documenting the proposed hospital expansion’s compliance with the Building Code 
of Australia (BCA) has been prepared by Metro Building Consultancy (MBC) to assist with 
the preparation of the Development Application plans and project costing. 
 
MBC’s report is included at Appendix G. It considers compliance with the ‘deemed-to-satisfy’ 
provisions of the Building Code of Australia 2016 excluding Section B (structure), Part G5 
(bushfire) and Section J (energy efficiency). It has principally involved a review of the 
drawings provided by SKAr+. 
 
The proposed hospital expansion will be fire separated from the existing building so that it can 
be treated as a completely independent building. On this basis MBC has determined that the 
building is a class 5, 9b and 7a building with a rise in storeys of 4 and is required to comply 
with the BCA Type A requirements. 
 
The report advises that the following aspects of the building do not meet the BCA’s ‘deemed-
to-satisfy’ requirements and therefore need to be assessed against the relevant performance 
provisions of the BCA:  

 Separation by fire walls 
 The protection of openings in external walls 
 The separation of External Walls in Different Fire Compartments 
 Extended travel distances 
 Travel via fire isolated exits 
 Sprinkler protection and  
 Zone smoke control 

 
MBC provides specific advice as to how each of these building components can be 
designed/constructed to meet the performance provisions of the BCA. It also advises that the 
project’s Construction Certificate will need to include verification from a suitably accredited fire 
engineer. 
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Arboricultural Impact 
An arboricultural impact and tree protection specification report has been prepared by Tree 
IQ. The report is included at Appendix H. It includes a visual tree assessment to determine 
the impact of proposed works on the existing trees and, where appropriate, recommends 
sensitive construction methods to minimise adverse impacts. 
 
23 trees were visually assessed. These include a mix of locally indigenous and Australian 
native species such as Corymbia maculate (Spotted Gum), Lophostemon confertus (Brush 
Box) and Eucalyptus botryoides (Bangalay). A range of exotic species are also present at the 
site including Lagerstroemia indica (Crepe Myrtle), Jacaranda mimosifolia (Jacaranda) and 
Plumeria acutifolia (Frangipani). In general, the trees are of low quality and value, with no 
trees of high or very high landscape significance. 
 
The submitted architectural drawings show that 18 trees will need to be removed to 
accommodate the proposed development and that 5 trees can be retained. These 5 trees, at 
the eastern end of the site, are proposed to be retained in the landscaping plans prepared by 
SKAr+ Architects.  
 
Tree sensitive design and construction methods will need to be used to minimise adverse 
impacts on these trees. The trees to be retained should be protected in accordance with the 
Recommended Tree Protection Specification  
 
Tree IQ recommends that the proposed development should include the provision of new tree 
planting across the site and that replacement planting should be supplied in accordance with  
Australian Standard 2303 (2015) Tree Stock for Landscape Use. 
 
Civil Works, Stormwater and Waste Management 
A Civil Design Statement has been prepared by Northrop Pty Ltd and is included at 
Appendix I to this report. It addresses site works, erosion and sediment control, stormwater 
detention and water sensitive urban design. 
 
The proposed stormwater management strategy implements the use of an on-site detention 
to minimise the site discharge.  The peak 100-year ARI post development discharges are 
restricted to 5-year ARI pre-development discharges. Each storm event has also been 
assessed to ensure that the post-developed flows are below the pre-development levels.    
 
The development will comprise of roof catchments, hardstand catchments (car parking & 
footpaths) and landscaped areas.  The site falls towards the south and south west of the 
subject site. Its catchment will be directed to the southern boundary of the site via an internal 
pit and pipe stormwater drainage network.  
 
Other pre-treatment strategies include uses of surface trash traps at each surface inlet pit. All 
surface runoff will be treated by a proprietary filtration system which is located within the on-
site detention tank before discharging to Council’s existing kerb inlet pit.   
 
Erosion and sedimentation control will be constructed in accordance with Council 
requirements and the NSW Department of Housing Manual, “Managing Urban Stormwater 
Soil & Construction” 2004 prior to any earthworks commencing on site.  
 
A concept sediment basin has been designed to capture site runoff during construction. It will 
be constructed in stages to enable maximum runoff capture assisted by the diversion of swales 
that capture and direct runoff to the basins. The concept sediment and erosion control 
measures are documented in Northrop’s Development Application drawing 172490DA00-
C03.11. Calculations supporting the concept design are detailed in the Northrop report.  
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Included with Northrop’s Civil Engineering Report is its statement on the overall building’s 
environmental performance. The statement outlines the various aspects of the building’s 4 
Star Green Star ‘Design & As-Built’ rating, including its waste management approach.  
 
Construction waste will be treated as mixed waste and will be delivered to an approved waste 
recycling facility where it will be processed. Accurate reporting will be available and efficient 
management of waste separation for recycling is assured. 
 
Hospital waste includes healthcare and administrative waste. Healthcare waste includes 
infectious, chemical, expired pharmaceutical and radioactive items and sharps. These items 
can be pathogenic and environmentally adverse. Other waste items that are not hazardous 
include medication boxes, the packaging of medical items and food, remains of food, and 
waste from offices. 
 
Hospital waste generated by the proposed building extension will be managed in accordance 
with existing procedures in place for Nepean Private Hospital.  
 
At least 4 different waste streams are incorporated in hospital operations with facilities in place 
to collect and separate distinct waste streams. 
 
These procedures are undertaken in accordance with Healthscope policy and the 
requirements of licenced waste contractors that are reviewed regularly by Healthscope to 
ensure that they comply with all relevant legislation and best practice. These facilities are 
regularly reviewed and certified by third parties. 
 
The proposed expansion of hospital facilities is not expected to alter existing arrangements 
for the management of waste on the site, with the existing facilities to be maintained during 
construction and for ongoing hospital operations.
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5 Conclusion 

The proposed hospital expansion and re-subdivision of the subject land is permissible by virtue 
of the Infrastructure SEPP 2007. The SEPP identifies categories of infrastructure development 
and creates a uniform planning basis for their assessment and determination. 
 
Pursuant to SEPP 2011, if the project has a CIV of $30 million or over, it would be classified 
as ‘state significant’, for which the consent authority would an Independent Planning 
Commission. The subject proposal, however, has a CIV value of just less than this amount and 
is therefore required to be lodged with and assessed by Penrith City Council.    
 
Our review of the planning suitability and potential impacts associated with the proposed 
expansion of the Nepean Private Hospital finds that the proposal is unlikely to have a negative 
impact on the locality either aesthetically or in a landscape sense, or through its traffic 
generation, noise emissions or associated civil works.  
 
Indeed, the provision of expanded medical services within the Penrith Health and Education 
Precinct is entirely consistent with the precinct’s designation as a major employing and 
investment centre in Sydney’s western district. The project is integral to the area’s progress 
and to the productive and economic aims of the Greater Penrith Collaboration Area. 
 
Council’s LEP and DCP controls for the site anticipate a variety of land uses in the mixed-use 
zone and envisage new sustainable development that is partially activated at ground level, 
with a well-considered public domain interface and which is safe and legible to site users. 
 
The application responds well to these principles. Its height and bulk are within the LEP limits 
and its generous setbacks and edge landscaping allow the building to sit comfortably on the 
development site, without visual intrusion, overshadowing or other impact. It also includes a 
new hospital entry that is activated by the provision of ground floor retail space. The new 
building is designed to achieve a 4.0 Green-Star rating and its associated site landscaping 
helps to integrate the site at the public domain level with the broader health campus.  
 
The proposal includes the provision of a new vehicular access to the Great Western Highway 
but also offers an alternate site layout should the consideration of this aspect of the proposal 
cause its final determination to be delayed. The re-subdivision of the site reflects the preferred 
access arrangements and incorporates road widening along the site’s GWH frontage. 
 
The proposal incorporates sufficient on-site parking and does not generate a large enough 
amount of additional traffic to have any adverse impact on the operation of the local road 
network. The inclusion of the direct access to GWH, however, will improve the efficiency of 
the GWH/Parker Street and the Parker Street/Barber Avenue intersections, specifically by 
reducing their peak hour average delay times. The proposed access is therefore beneficial to 
the whole of the road network and to the function of the adjacent public hospital. 
 
This report has considered in detail a range of potential impacts relating to traffic management, 
safety by design, noise, local heritage, soil contamination, BCA compliance, accessibility and 
waste management. Detailed reports by qualified consultants on these individual matters are 
included as appendices to this report. Overall, the assessment finds that the proposal is well 
suited to the subject site and should be a welcomed addition to the Penrith Health and 
Education Precinct. 
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1.0 Introduction 

 
The Nepean Private Hospital Expansion Stage 1 project includes an extension of the 

existing Nepean Private Hospital located at 1-9 Barber Avenue, Kingswood (Figure 1). 

The extension is to increase the available services and will be located on an adjacent 

on-grade car park lot to the northwest of the hospital. 

 

The proposed Stage 1 extension are detailed as follows: 

 

 site strip and recontouring of the vacant site (Lot 1 DP1093052 and Lot 100 

DP701623) for construction of on-grade car park and new building 

 ground floor main reception entry and undercroft car parking 

 level 1 as consulting suites together with endoscopy suites 

 levels 2 and 3 as consulting suites 

TTPA has been engaged by Healthscope to prepare a Traffic Impact Assessment for the 
proposed Stage 1 building. This assessment accompanies a Development Application 
and will be presented to Penrith City Council. 
 
The purpose of this assessment is to assess the traffic, parking and transport implications 
associated with the proposed development under 2 options: 
 

 Option A: 286 car parking spaces with a new ingress from the Great Western 

Highway 

 Option B: 297 car parking spaces without a new ingress from the Great Western 

Highway 

It is noted that Option A is the preferred option with its key advantages from a safety, 
vehicle delay, accessibility and road network capacity perspective detailed in Section 6.1 
of the report. 
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Nepean Private Hospital currently has 109 beds and 174 full-time employees (FTEs). 
The site currently provides a total of 305 car parking spaces at 3 car parking lots, each 
having their two-way accesses located off Barber Avenue. The 2 car parking lots to 
the west of the Hospital have an internal road connection. 
 
The hospital is part of the Nepean Hospital precinct, a major regional health facility 
covering an extensive area to the east of the Penrith City centre and largely bounded by 
the Great Western Highway, Parker Street, Derby Street and Somerset Street. The 
continuing development of the precinct to meet the population growth in the region has 
also included other associated hospital and medical facilities. 
 
The proposed private medical centre development in Barber Avenue will provide 24 
consulting suites and 2 endoscopy suites will be connected with the adjoining private 
hospital, on the ground floor and Level 1. 
 
The purpose of this report is to: 
 

 describe the site and the proposed development scheme 

 describe the road network serving the site and the prevailing traffic conditions on 

that network 

 assess the adequacy and appropriateness of the proposed on-site parking 

provision  

 assess the potential traffic implications of the development 

 assess the proposed vehicle access, internal circulation and servicing 

arrangements. 
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2.0 Proposed Development 
 

2.1 Site, Context and Existing Use 
The hospital site (Figure 2) is a consolidation of two lots (Lot 1 DP1093052 and Lot 

100 DP701623) at the eastern end of Barber Avenue occupying a total area of some 

1,973m2 with road frontages of some 150m to Barber Avenue and the Great Western 

Highway  and 100m to Parker Street. The existing survey plan is shown in the following 

figure. 

 
Source: SKAr+ 
 

Nepean Private Hospital is a 109 bed hospital and currently has 2 operating theaters, 

a maternity unit, critical care unit (CCU), orthopaedics, cardiology, surgical and 

medical services. The hospital specialises in diagnostic imaging, pathology, 
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physiotherapy, haematology, medical cardiology, sleep studies and surgical services. 

The hospital currently has 174 full time employees (FTEs). 

The site currently provides a total of 305 car parking spaces at 4 car parking lots, 

located off Barber Avenue as shown in the following figure and summarised below: 

 184 spaces in the 2 parking lots on the western side of the building for staff 

 45 spaces located in the building undercroft car park for staff 

 68 spaces located at the rear of the building for visitor which is shared with the 

adjacent Tresillian Family Care Centre and with some overflow parking from 

Nepean Hospital due to the current construction of the new multi-storey car park 

and roof top helipad on the corner of Barber Avenue and Parker Streets. It is 

expected that the new car park will be completed in early 2019. 

 7 short-term spaces, 1 disabled space and a 7m of drop-off and pick-up are located 

within the access road across the frontage of the Hospital 

 
Source: SKAr+ 
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In the context of the surrounding land use, the Hospital’s area is classified as a Mixed 

Use Zone (B4) and is surrounded by a variety of different land uses: 

 The west of the hospital is characterised by Medium (R3) and High (R4) Density 

Residential housings 

 Immediately to the east and south of the hospital is an Infrastructure Zone (SP2) 

area, followed by Medium (R3) and High (R4) Density Residential housings and 

the Chapman Gardens Oval, zoned as Public Recreation (R1) 

 To the north-east of the Hospital lies a General Industrial (IN1) area, 

accommodating railway tracks, the Kingswood Railway station and several 

automotive outlets along the Great Western Highway. Behind these is the 

Kingswood Cemetery, zoned as Special Activities (SP1). 

2.2 Proposed Development  
The proposed development represents a 3-storey private medical centre facility and 

will sit on an adjacent lot to the northwest of the existing hospital which is currently 

used by the hospital as an on-grade car park which sits on the land legally described 

as Lot 100 DP 701623. The development site is situated directly to the west and north 

of the existing Nepean Private Hospital and to the north of the Nepean Hospital. The 

following figure provides an understanding of the proposed footprint for the proposed 

medical centre in relation to the existing hospital building. 

 
Source: SKAr+ 
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The expected staffing breakdown is summarised in the following: 

Level Room 

Number of Staff at 
any one time 

Doctor Supporting 
Staff 

1 Reception, office, interview rooms, recovery 
lounge, recovery bay 0 6 

2 Endoscopy suites  2 8 
Consult Room 101 1 2 
Consult Room 102 1 2 

Subtotal 4 18 
2 Consult Room 201 1 2 

Consult Room 202 1 2 
Consult Room 203 1 2 
Consult Room 204 1 2 
Consult Room 205 1 2 
Consult Room 206 1 2 
Consult Room 207 1 2 
Consult Room 208 1 2 
Consult Room 209 1 2 
Consult Room 210 1 2 
Consult Room 211 1 2 

Subtotal 11 22 
3 Consult Room 301 1 2 

Consult Room 302 1 2 
Consult Room 303 1 2 
Consult Room 304 1 2 
Consult Room 305 1 2 
Consult Room 306 1 2 
Consult Room 307 1 2 
Consult Room 308 1 2 
Consult Room 309 1 2 
Consult Room 310 1 2 
Consult Room 311 1 2 

Subtotal 11 22 
 TOTAL 26 62 

    
The projected additional fulltime equivalent (FTE) staff for the proposed development 

when is fully operational in 2020 is 88 (26 doctors and 62 supporting staff). This 

equates to an ASDS (Average Staff per Weekday Shift) of 88 given that the staff will 

be available during the normal working schedule between 8 am and 8 pm. 
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The anticipated numbers of beds/ chairs/ rooms/ suites for the proposed development 

are summarised in the following: 

Level Room Number of 
Beds/Chairs/Rooms/Suites 

1 Interview rooms 3 
Recovery lounge 8 

Recovery bay 7 
Hold bay 2 

2 Endoscopy suites  2 
Consult Room 101 4 
Consult Room 102 6 

Subtotal 32 
2 Consult Room 201 2 

Consult Room 202 2 
Consult Room 203 2 
Consult Room 204 2 
Consult Room 205 2 
Consult Room 206 2 
Consult Room 207 4 
Consult Room 208 4 
Consult Room 209 4 
Consult Room 210 4 
Consult Room 211 4 

Subtotal 32 
3 Consult Room 301 2 

Consult Room 302 2 
Consult Room 303 2 
Consult Room 304 2 
Consult Room 305 2 
Consult Room 306 2 
Consult Room 307 4 
Consult Room 308 4 
Consult Room 309 4 
Consult Room 310 4 
Consult Room 311 4 

Subtotal 32 
 TOTAL 96 

 

The proposed development will result in an increase of 96 beds/chairs/rooms/suites. 

 

The new centre will be closely interrelated with the adjoining private hospital, both in 

terms of physical connection and medical practitioners/patients, which will be facilitated 



Tr anspor t  and Tr af f i c  Pl ann ing Associ at es  

 
 

R e f .  1 8 2 1 9  8  
 

by an enclosed walkway to the existing building on the ground floor and non-enclosed 

walkway on Level 1. Such connections provide particular advantages for doctors and 

patients who will not be required to travel unnecessarily. 

 

A single two-way driveway will be provided off Barber Avenue to the reconfigured at-

grade and undercroft car park facilities. The driveway will be shared with the adjacent 

development located at 84-88 Parker Street as shown below. 

 

 
Source: ASPECT 
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The existing site access located to the east of the existing building will be retained. 

 

As discussed, the proposed development proposes an ingress from the Great Western 

Highway under Option A, allowing all development traffic from the east and northeast 

to enter the car parking area without the need to travel through the intersections of 

Great Western Highway/Parker Street and Barber Avenue/Parker Street. A total of 

286 on-site car parking (including 5 disabled) spaces will be provided under Option A. 

The proposed Option A’s driveway, internal circulation and car parking layout is shown 

in the following figure. 

 

 
Source: SKAr+ 
 

Option B (without an ingress from the Great Western Highway) will result in a total 

provision of 297 on-site car parking (including 5 disabled) spaces. The proposed Option 

B’s driveway, internal circulation and car parking layout is shown in the following figure. 
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Source: SKAr+ 
 

The internal circulation will be a mix of one-way and two-way arrangements to ensure 

an optimised circulation outcome. 

 

The proposed development is scheduled for completion by August 2020. 

 

Architectural details of the envisaged development are provided on the plans prepared 

by SKAr+ which accompany the Development Application and are reproduced in part 

in Appendix A. 
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3.0 Existing Road Network and Traffic Conditions  
 

3.1 Road Network 
The road network serving the site (Figure 3) comprises: 

 the arterial route of The Northern Road and Parker Street which links between 

Elizabeth Drive and the Great Western Highway  and includes a major 

interchange with the M4 Motorway 

 the arterial route of the Great Western Highway  which extends westward from 

Sydney City linking with Parramatta, Penrith and the Blue Mountains crossing 

 the sub-arterial routes of Jamison Street, Bringelly Road and Evan Street 

 the collector road routes of Derby Street and Second Avenue. 

The Great Western Highway in the vicinity of the site has 3 through lanes in each 

direction allowing for a parking lane on the northern side and No Stopping at the site 

frontage. 

Barber Avenue is a 2-lane road allowing for a parking lane on the southern side and 

No Stopping at the site frontage. 

3.2 Traffic Controls  
The existing traffic controls which have been applied to the roads in the vicinity of the 

site (Figure 4) include: 

 the traffic signals of the Great Western Highway/Parker Street and Derby 

Street/Parker Street intersections.  Details of this signal arrangement are shown 

on an extract from the traffic signal control plans which is reproduced in Appendix 

B 

 the traffic control signals at the Parker Street and Derby Street intersection  
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 the central median islands along Parker Street and the Great Western Highway  

 the STOP sign controls in Somerset Street at Derby Street 

 the NO STOPPING restrictions along Parker Street, the northern side of Derby 

Street  

 the ¼ hour and 2 hour period parking restrictions along the southern side of 

Barber Avenue. 

Barber Avenue has a 9.5-metre-wide roadway, with 1.25-metre footways, and is straight 

and relatively level. 

3.3 Traffic Conditions  
An indication of the existing traffic conditions in the vicinity of the site is provided by 
data published by the RMS1  and surveys undertaken as part of this study.  The data 
published by the RMS is expressed in terms of Annual Average Daily Traffic (AADT) 
and the most recent recordings indicate the following: 
  AADT  
 Great Western Highway, East of Bridge Street 33,800 
 Parker Street south of Cox Avenue 42,300 
 
The results of traffic surveys at the various intersections in the vicinity of the site during 
the weekday morning and afternoon peak periods are provided in Appendix C and 
illustrated in Figure 5. 

The operational performance of these intersections has been assessed using SIDRA 

with the SIDRA network layout illustrated in the following. 

 
 

1   Traffic Volume Data Southern Region 
 Roads and Maritime Services   
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The results are provided in Appendix D and summarised in the following while the criteria 

for interpreting SIDRA results are reproduced overleaf. 

  



Criteria for Interpreting Results of SIDRA Analysis 

1. Level of Service (LOS) 

LOS Traffic Signals and Roundabouts Give Way and Stop Signs 

‘A’ Good Good 

‘B’ Good with acceptable delays and spare capacity Acceptable delays and spare capacity 

‘C’ Satisfactory Satisfactory but accident study required 

‘D’ Operating near capacity Near capacity and Accident Study 
required 

‘E’ At capacity; at signals incidents will cause excessive 
delays.  Roundabouts require other control mode 

At capacity and requires other control 
mode 

‘F’ Unsatisfactory and requires additional capacity Unsatisfactory and requires other control 
mode 

2. Average Vehicle Delay (AVD) 

The AVD provides a measure of the operational performance of an intersection as indicated on the 
table below, which relates AVD to LOS.  The AVD's listed in the table should be taken as a guide only 
as longer delays could be tolerated in some locations (ie  inner city conditions) and on some roads (ie  
minor side street intersecting with a major arterial route). 

Level of 
Service 

Average Delay per 
Vehicle (secs/veh) 

Traffic Signals,                    
Roundabouts 

Give Way and             
Stop Signs 

A Less than 14 Good operation Good operation 

B 15 to 28 Good with acceptable delays and 
spare capacity 

Acceptable delays and 
spare capacity 

C 29 to 42 Satisfactory Satisfactory but accident 
study required 

D 43 to 56 Operating near capacity Near capacity and accident 
study required 

E 57 to 70 At capacity; at signals incidents will 
cause excessive delays.  Roundabouts 
require other control mode 

At capacity and requires 
other control mode 

3. Degree of Saturation (DS) 
The DS is another measure of the operational performance of individual intersections. 

For intersections controlled by traffic signals1 both queue length and delay increase rapidly as DS 
approaches 1, and it is usual to attempt to keep DS to less than 0.9.  Values of DS in the order of 0.7 
generally represent satisfactory intersection operation.  When DS exceeds 0.9 queues can be 
anticipated.  

For intersections controlled by a roundabout or GIVE WAY or STOP signs, satisfactory intersection 
operation is indicated by a DS of 0.8 or less. 

                                            
1 the values of DS for intersections under traffic signal control are only valid for cycle length of 120 secs 
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 AM PM 
 

LOS 
 AVD 
(S) 

LOS 
 AVD 
(S) 

Great Western Highway/Parker Street D  57 E  68 

Derby Street/Parker Street C  34 D  47 

Great Western Highway/Somerset Street* E  69 B  26 

Barber Avenue/Parker Street* A  7 A  7 
* Worst movement reported for unsignalised intersection.  

 

The results indicate acceptable levels of service in the local network under the prevailing 

peak circumstances with the intersection of Great Western Highway/Parker Street 

operating at capacity during the PM peak hour. 

 

The intersection of Great Western Highway/Somerset Street currently operates at 

LOS E during the AM peak hour with peak period queuing and delay for the eastbound 

right-turn movement. 

 

3.4 Transport  Services 
A number of public transport options are available in the vicinity of the site in the form 

of buses and rail. The closest station, Kingswood Railway Station, is located 

approximately 1km (walking distance) from the main Hospital entry while bus stops 

are located along Derby Street, in close proximity to the main Hospital entrance of the 

South Block. The available public transport services comprise: 

 

Bus Services 

The Hospital is relatively well serviced by bus, with a number of routes and regular 

services (every 30 mins on weekdays). 

 

The nearest bus stops are located on the Great Western Highway within 180m to the 

west of the Hospital. Other bus stops within 400m to the south of the hospital are 

located on Derby Street and Parker Street with bus stops along Copeland Street 

located within 500m to the north of the hospital. 
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The Hospital Precinct is serviced by the bus routes presented in the following: 

 

Route No. Description 
677 Richmond to Penrith via Londonderry 

774 Mount Druitt to Penrith via Nepean Hospital 

775 Mount Druitt to Penrith via Erskine Park 

776 Mount Druitt to Penrith via St Clair 

780 Mount Druitt to Penrith via Ropes Crossing 

785 Werrington to Penrith via Cambridge Park 

789 Luddenham to Penrith 

 
Rail Services 

Kingswood railway station is located approximately 0.6km to the east of the Hospital, 

which is within reasonable walking distance for staff and visitors.  

 

The station is on the T1 - Western Line (Gordon via Central, Emu Plains via 

Parramatta, Penrith via Parramatta and Penrith). Services operate every 5 – 15 

minutes during peak hours, with services operating from 3.12am to 11.23pm. 

 

Details of the bus and rail services available near the site are provided in Appendix E. 

 

3.5 Cycling Facility 
Off-road shared paths are provided on the northern side of the Great Western Highway 

between Parker Street and Bringelly Road, crossing at the intersection of the Great 

Western Highway /Bringelly Road, and continue on the southern side of the Great 

Western Highway towards Pages Road. 

A range of on-road bicycle facilities are provided along the Great Western Highway, 

Parker Street, Richmond Road, College Street, Bringelly Road, Derby Street, Second 

Avenue, Jamison Road and O’Connell Street are available in the vicinity of the Hospital. 

 

Extracts from the RMS Cycleway Finder illustrating the cycleways in the vicinity of the 

site are shown in the figures below. 
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Source: https://www.rms.nsw.gov.au/maps/cycleway_finder 



Tr anspor t  and Tr af f i c  Pl ann ing Associ at es  

 
 

R e f .  1 8 2 1 9  1 7  
 

3.6 Pedestrian Facility  
Pedestrian footpaths are located on both sides of most of the streets within the vicinity 

of the Hospital. These paths provide good connectivity between the Hospital and 

Kingswood Railway Station and surrounding low- and medium-density residential 

developments. 

 

Signalised pedestrian crossings are provided on all legs at the intersections of the Great 

Western Highway with Parker Street and Bringelly Road and Derby Street/Parker Street, 

allowing for safer crossing. 

 

There is a signalised mid-block pedestrian crossing to the southwest of the site, 

adjacent to the Nepean Hospital, providing safe crossing along Parker Street to/from 

the residential areas to the west and southwest of the Hospital. 
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4.0 Parking 
 

4.1 Parking Demand 
There is a total of 305 on-site car parking spaces available within the Hospital. The 

existing off-street and on-street parking circumstances in an area covering up to 400m 

in radii of the Hospital have been surveyed to identify the occupancy levels of these 

spaces during the Hospital peak periods.  The locations of the surveys are shown in the 

figure below: 

 

 
 

Details of the survey are provided in Appendix C while its outcome summarised as 

follows: 
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  Minimum Vacancy Level 

 Capacity AM PM 

Off-Street 

Nepean Hospital Carpark 1 184 5 63 

Nepean Hospital Carpark 2 113 12 50 

Off-Street Subtotal 297 17 113 
On-Street 

Barber Avenue - East (North) 45 0 9 

Barber Avenue - East (South) 7 0 0  

Barber Avenue - West (North) 29 0 12  

Barber Avenue - West (South) 37 0 16 

Lethbridge Street (North) 29 1 10 

Lethbridge Street (South) 35 0 21  

On-Street Subtotal 182 1 68 
Total 479 spaces 18 spaces 181 spaces 

 

Based on the above, at the busiest AM and PM peaks, there are 1 and 68 spaces 

available in the on-street parking facilities respectively. 

4.2 DCP Requirement for Existing Hospital  
Council’s DCP 2014 specifies a parking provision for hospital development as follows: 

       1 space per 3 beds 

       1 space per 2 employees 

Application of this criteria to the existing development of 109 beds and 174 FTEs would 

indicate the following: 

109 beds 37 spaces 

174 staff 87 spaces 

 Total: 124 spaces 
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4.3 DCP Requirement for Proposed Development  
Council’s DCP 2014 specifies a parking provision for Health Consulting Room/ 

Medical Centre developments as follows: 

      3 spaces per health care professional practising at any one time 

      1 space per receptionist/support staff 

      1 space per associated dwelling 

Application of this criteria to the proposed development and no associated dwelling 

would indicate the following: 

26 doctors 78 spaces 

62 staff 62 spaces 

 Total: 140 spaces 
 

4.4 Adequacy of Car Parking Provision  based on DCP Requirement  
The combined car parking requirements for the existing and proposed developments 

would equate to 264 spaces.  

 

Options A and B will result in a total of 286 and 297 car parking spaces respectively.  

The car parking provision of both Options is in accordance with the DCP requirement 

and is considered appropriate and likely to meet the parking demand of the existing 

and future developments. 

 

4.5 Disabled Car Parking Space 
A review of the Building Code of Australia (BCA) suggests a disabled car parking 

requirement of 1 space for every 100 spaces or part thereof. Based on up to 297 

spaces, it is recommended that a minimum of 3 disabled spaces be provided off-street. 

The existing 1 and proposed 4 disabled spaces are in accordance with the BCA 

requirement. 
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4.6  Bicycle Parking 
DCP 2014  states that: 

 

Bicycle parking in accordance with the suggested bicycle parking provision rates for 

different land use types in the document ‘Planning Guidelines for Walking and Cycling’ 

(NSW Government 2004). Bicycle parking spaces should comply with AS2890.3:1993 

Bicycle Parking Facilities.  

 

The Planning Guidelines suggest the following bicycle parking provisions for a hospital 

and a medical centre: 

 

Existing Hospital 

 Staff (long-term use) – 5%  to 10% of staff or 10% to 15% of bed 

 Visitor (short-term use) – 5%  to 10% of staff 

Proposed Medical Centre 

 Staff (long-term use) – 5%  to 10% of practitioners, professional 

 Visitor (short-term use) – 5%  to 10% of staff 

A travel mode share survey completed by Parking & Traffic Consultants2 for the 

existing Nepean Hospital show that only 1.5% of staff cycle to work. Given the current 

low usage of bicycle to the Hospital, it is recommended that a bicycle parking rate of 

5% of staff/practitioners/professionals is adopted. 

 

Applying the above rates, the existing hospital (with 174 FTE) and the proposed 

development (with 88 staff) should provide a total of 26 bicycle spaces (13 spaces for 

staff and 13 spaces for visitors): 

 

 
 
2   Nepean Hospital and Integrated Ambulatory Services Redevelopment SSDA, Traffic Impact 
Assessment, for Health Infrastructure, 24 July 2018, by Parking & Traffic Consultants 
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Existing Hospital 

 Staff – 5% of staff: 9 spaces 

 Visitor – 5% of staff: 9 spaces 

Proposed Medical Centre 

 Staff – 5% of practitioners, professional: 4 spaces 

 Visitor – 5% of staff: 4 spaces 

The bicycle parking facilities are proposed to be located in the southwestern corner 

and the southern edges of the undercroft car park with convenient access via Barber 

Avenue.  
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5.0 Access, Internal Circulation and Servicing 
 

5.1 Access 
The new shared vehicle access to the proposed 84-88 Parker Street building, at-grade 

carpark to the west of the proposed building and to the proposed undercroft car park 

of the new proposed building comprise of a 5.5m wide driveway and the access ramp 

in accordance with AS2890.1.  The driveway will be located on Barber Avenue at the 

southern site boundary in the same location of the existing driveway. 

 

The existing two-way driveway at the southeastern end of the site is to be retained for 

visitor access to the new and reconfigured at-grade car parking facility. 

 

It is proposed to provide an additional 5m wide ingress driveway on the Great Western 

Highway  located towards the northeastern boundary of the site for heavy, light and 

emergency vehicle access.  This driveway will accord with the design requirements of 

Guide to Road Design Part 3: Geometric Design (2016 Edition) with a deceleration 

lane of 35m and 15m taper along the Great Western Highway. The Great Western 

Highway is also relatively straight and level at this location where there is an excellent 

sight distance available. 

 

TTPA has consulted Roads and Maritime Services in regards to the proposed ingress 

off the Great Western Highway. Roads and Maritime has reviewed the request and 

provides the following comments: 

 
Roads and Maritime advises that current practice is to limit the number of vehicular 

conflict points along the arterial road network to maintain network efficiency and road 

safety. This current practice is reflected in Section 5.2.1 of Roads and Maritime current 

publication of the Guide to Traffic Generating Developments, which states ‘access 

across the boundary with a major road is to be avoided wherever possible’.  

 

Great Western Highway is a major arterial road, which carries a high volume of traffic, 
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where transport efficiency of through traffic is of great importance.  

 

Further to the above, clause 101(2a) of State Environmental Planning Policy 

(Infrastructure) 2007, which reads as follows: 

 

“The consent authority must not grant consent to development on land that has 

frontage to a classified road unless it is satisfied that: 

 

(a) where practicable, vehicular access to the land is provided by a road other than 

the classified road”. 

 

As the subject site already benefits from alternative vehicular access via the local road 

network, Roads and Maritime does not support an additional ingress from Great 

Western Highway. 

 

The proposed ingress along the Great Western Highway offers the following benefits: 

 

 The new public hospital car park entry will be left-in and left-out only off Barber 

Avenue. Given that no eastbound right-turn movement into the new carpark will 

be allowed, all traffic will be required to enter Barber Avenue from Parker Street, 

travel east, make a U-turn at a new roundabout on Barber Avenue, then travel 

west prior to turning left into the new carpark. The projected entering traffic to the 

new carpark from the new public hospital during the AM and PM peak hours will 

be 675 and 419 vehicle trips per hour. This equates to up to 12 vehicle trips per 

minute. In addition to the traffic associated with existing hospital and the 

proposed development, Barber Avenue will likely to approach its capacity 

resulting in vehicle queue onto Parker Street and Great Western Highway. As 

such, the proposed ingress is highly practicable and will provide a capacity relief 

to Barber Avenue and Parker Street by removing most of the entering traffic from 

Great Western Highway westbound. Although the proposed development has an 

alternative vehicle access via Barber Avenue, the development does not benefit 

from the single shared access due to high traffic generation from the adjacent 
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public hospital and the traffic condition will be worsened by the proposed multi-

storey car park that will accommodate up to  627 cars. The proposed ingress will 

improve accessibility by allowing patients to receive the appropriate medical care 

services in a faster manner. 

 The proposed ingress is consistent with an existing ingress off the Great Western 

Highway which was recently constructed at Bunnings Minchinbury, which has 

increased the capacity of the adjacent intersection of Great Western 

Highway/John Hines Avenue. The ingress is shown in the following figure. 

 

 As part of the Reform Plan for NSW Ambulance, the NSW Government has 

identified five strategic directions that will assist in improving the capacity of NSW 

Ambulance to focus on its key role – responding to emergencies and providing 

patients with timely access to the health system. The proposed ingress will allow 

the proposed development and the existing hospital to effectively reduce 

ambulance travel time (thus reducing response time) by providing a direct access 

from the Great Western Highway without the need to travel along Parker Street 

and Barber Avenue. 

 The proposed ingress will increase the network efficiency by reduces queuing 
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and delays on the network as a result of the reduction of left-turning traffic from 

the Great Western Highway onto Parker Street and left-turning traffic from Parker 

Street onto Barber Avenue. The provision will result in less queuing and delays 

for the westbound traffic on the Great Western Highway by increasing the turning 

and storage capacity for the turning movements at the intersection, which result 

in less impedance and greater efficiency of through traffic along the Great 

Western Highway, noting the important role of Great Western Highway as a 

major arterial road.  

 The intersections in the vicinity of the proposed development (Great Western 

Highway/Parker Street,  Derby Street/Parker Street and Great Western 

Highway/Somerset Street) are expected to be operating beyond capacities with 

the proposed Nepean Public Hospital redevelopment project. As such, the 

proposed ingress is necessary to alleviate the congestion at these intersections. 

 The proposed ingress will improve the safety of all road users by reduces the 

conflict between left-turning traffic with pedestrians crossing the westbound left-

turn slip lane and potentially reduce crash rates by reducing the westbound left-

turning traffic. 

 All deliveries to the existing Hospital currently are being carried out at the loading 

zone along Barber Avenue. The expanded hospital will require larger truck 

deliveries. With the proposed loading area, trucks would be able to enter via 

Great Western Highway  and exit via Barber Avenue. The proposed ingress will 

eliminate the need for large trucks to enter via Barber Avenue, minimising conflict 

with other entering light vehicles. 

A further traffic assessment to study the impact of the proposed ingress was undertaken 

and detailed in Section 6 of this report. 

 

5.2 Porte Cochere 
It is proposed to retain the existing 7m of drop-off and pick-up area (porte-cochere) and 
7 short-term spaces at the main entrance to the existing Hospital. In addition to the 
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existing arrangement, the development proposes 2 additional spaces for pick-up and 
drop-off activities with an appropriate taper to guide vehicles to the porte-cochere area. 
 

5.3 Internal Circulation and Parking  
The design of the proposed internal circulation and parking arrangements accords with 

the requirements of AS2890.1 and AS2890.5. The arrangements will be simple and 

efficient for both regular users and unfamiliar visitors and there will be clear way finding 

signage to assist visitors. 

 

5.4 Servicing 
A new loading area which can accommodate up to 8.8m medium rigid vehicle (HRV). 

The loading area can accommodate up to 2 trucks at any one time. Vehicles will 

approach the loading area via the proposed ingress from Great Western Highway and 

via the existing driveway along Barber Avenue, with all departures via Barber Avenue. 

 

Occasional needs for other smaller service vehicles (up to 5.4m small rigid vehicle) 

can be satisfied by the use of the existing loading zone along the southern hospital 

frontage as per existing arrangements. 

 

It is proposed to designate the existing 3 on-street car parking spaces along the 

southern frontage of the existing hospital building to loading zone in between 8.30pm 

and 5.30am. The proposed loading zone is shown in the following figure. 
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A loading management plan will be in place to ensure that a 12.5m heavy rigid vehicle 

(HRV) will be able to use these spaces outside of the hospital/medical centre peak 

periods. The HRV will approach the loading zone via Barber Avenue and make a 5-

point turn at the eastern end of Barber Avenue on departure. 

 

The proposed loading area arrangements will be satisfactory as confirmed by the 

turning path assessment for an 8.8m MRV and 12.5m HRV manoeuvres in and out of 

the loading areas which are provided in Appendix F. 

 

Servicing for the proposed additional elements for the hospital will be absorbed into 

the existing service vehicle activity (e.g. normal and medical refuse removal, linen and 

kitchen supplies, etc.). Any increased movements of service/delivery vehicles during 

the peak hours will be minor. 
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6.0 Traffic 
 

6.1  Traffic Generation  
 
Existing Hospital 
It is difficult to determine the peak traffic generation, noting the on-street parking 

demand associated with the hospital. On this basis, the Roads and Maritime Services 

Guide to Traffic Generating Developments, 2002 (Roads and Maritime Guide) has 

been referenced to understand the impact of the proposed development. 

 

For private hospitals, the Roads and Maritime Guide recommends the following trip 

generation rates based on the number of beds and the average number of staff per 

weekday shift: 

 

 AM Peak Vehicle Trips (MVT) = -10.21 + 0.47B + 0.06ASDS 

 PM Peak Vehicle Trips (EVT) = -2.84 + 0.25B + 0.40ASDS. 

Where ‘B’ represents the number of beds proposed 

 

The trip generation rates were developed using survey data collected by Roads and 

Maritime in 1994 from 19 private hospitals across the Sydney region. The hospitals 

surveyed had between 30 to 99 beds and an average day shift workforce of between 

10 and 102 employees. 

 

Of the 19 hospitals surveyed, the majority recorded their respective daily traffic peak 

(PVT) between 3 pm and 4 pm. This period generally coincided with a staff shift 

change at the surveyed hospitals and would coincide with the start of the on-road peak 

near the site. 

 

It should also be noted that of the 19 hospitals surveyed, an average of 87 per cent of 
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people travelling to each hospital did so by private car and the mode share attributed 

to car-based trips ranged from 67 per cent to 98 per cent. Average vehicle occupancy 

was 1.3 persons per vehicle. 

 

Based on a total of 96 rooms/suites/bays/chairs and an ASDS of 88, the peak hour 

increase in traffic generation would result in around 40 and 56 additional trips per hour 

during the AM and PM peak hours, respectively. 

 

The projected traffic movements equate to 1 vehicle every minute and will not present 

any adverse access, delay or capacity implications. 

 

If it is assumed that directional split of traffic (i.e., The ratio between the inbound and 

outbound traffic movements) to be 80:20 during the AM peak hour and 20:80 during 

the PM peak hour, then the following traffic generation characteristics are projected. 

 
Peak Hour Vehicle Movements 

AM PM 
IN OUT IN OUT 
32 8 12 44 

 

6.2  Background Traffic  
To assess the impact of background traffic growth on the surrounding road network, 

an annual growth rate of 1.5% for 2030 (10-year post completion) has been applied to 

the modelling. This is consistent with the traffic modelling for the Nepean Hospital 

Redevelopment traffic study3. 

 

6.3  Nepean Hospital Redevelopment Phase  2 Traffic 
The proposed trip distribution for Phase 2 of the development is obtained from the 

 
 
3   Nepean Hospital and Integrated Ambulatory Services Redevelopment SSDA, Traffic Impact 
Assessment, for Health Infrastructure, 24 July 2018, by Parking & Traffic Consultants 
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Nepean Hospital Redevelopment traffic study4 and are shown in the following figures.  

 

Traffic Distribution for Phase 2 development – AM 

 
Source: Parking & Traffic Consultants 

  

 
 
4   Nepean Hospital and Integrated Ambulatory Services Redevelopment SSDA, Traffic Impact 
Assessment, for Health Infrastructure, 24 July 2018, by Parking & Traffic Consultants 
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Traffic Distribution for Phase 2 development – PM 

 
Source: Parking & Traffic Consultants 

 

6.4 Future Traffic Modelling Scenarios  
To assess the potential traffic impact associated with the proposed development and 

the impacts of background traffic growth and the adjacent Nepean Hospital Phase 2 

traffic as well as the impact of the proposed ingress from the Great Western Highway, 

a number of modelling scenarios have been developed and modelled. The 

assessment scenarios are summarised in the following table: 
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Scenario 

Traffic 
Volumes 
Figure Year 2030 

S1 6 Existing + 1.5% Growth + Nepean Hospital 
Development Phase 2 

S2 7 
Existing + 1.5% Growth + Nepean Hospital 
Development Phase 2 + Proposed Improvements as 
part of Nepean Hospital Phase 2 

S3 (Option B) 8 

Existing + 1.5% Growth + Nepean Hospital 
Development Phase 2 + Proposed Improvements as 
part of Nepean Hospital Phase 2 + Proposed 
Development 

S4 (Option A) 9 

Existing + 1.5% Growth + Nepean Hospital 
Development Phase 2 + Proposed Development + 
Proposed Improvements as part of Nepean Hospital 
Phase 2 + Ingress from the Great Western Highway  

 

The SIDRA network layout for S1 is similar to the existing layout. 

 

The SIDRA network layout with proposed improvements as part of Nepean Hospital 

Phase 2 (S2 and S3) is shown in the following figure. 
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The SIDRA network layout with proposed improvements as part of Nepean Hospital 

Phase 2 and ingress from the Great Western Highway (S4) is shown in the following 

figure. 

 
 

6.5 Traffic Modelling Results  for Scenario S1  
The key intersections near the site were analysed under 2030 traffic conditions without 

the inclusion of traffic generated by the proposed development to confirm the future 

intersection operation under the existing intersection configurations. The outcome of 

the assessment for Scenario S1 are summarised in the following with SIDRA outputs 

provided in Appendix D: 
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Scenario S1 

 AM PM 
 

LOS 
 AVD 
(S) 

LOS 
 AVD 
(S) 

Great Western Highway/Parker Street F  185 F  296 

Derby Street/Parker Street E  59 F 204 

Great Western Highway/Somerset Street* F  312 D  54 

Barber Avenue/Parker Street * F  106 A  7 
* Worst movement reported for unsignalised intersection.  

 

Based on the table above, the background traffic growth and traffic generated by the 

Nepean Public Hospital has a notable impact to the operation of all the study 

intersections - Great Western Highway/Parker Street, Derby Street/Parker Street, 

Great Western Highway/Somerset Street and Barber Avenue/Parker Street. These 

intersections will operate at over capacity (LOS F) during one or both AM and PM peak 

hours. 

 

During the PM peak hour, the vehicle queue on the westbound approach at the 

intersection of Great Western Highway/Parker Street will extend 400 metres towards 

the intersection of Great Western Highway/Somerset Street. 

 

It is noted that the vehicle queue on the southbound approach the intersection of Derby 

Street/Parker Street will extend 290 metres towards the intersection of Barber 

Avenue/Parker Street during the peak hours resulting in no opportunity for vehicles to 

exit from Barber Avenue onto Parker Street. 

 

6.6 Traffic Modelling Results  for Scenario S2  
The expected future operation of the 4 nominated intersections could be improved via 

road widening, removal of on-street car parking spaces, lane reconfigurations and 

signal optimisation. The applied mitigation measures at the intersections are shown in 
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the following figures and summarised below. It is noted that most of the mitigation 

measures are consistent with the Nepean Hospital Redevelopment traffic study5. 

Great Western Highway/Parker Street 

Year 2018 Existing Year 2030 Scenario S2 

  
 

 Remove existing on-street car parking spaces along the Great Western Highway 

between Parker Street and Somerset Street 

 Convert existing eastbound, westbound and southbound continuous left-turn 

lane to slip left-turn lane 

 Provide a short 100m eastbound thru lane 

 Provide a short 50m southbound thru lane 

 Extend existing northbound right-turn short lane to a full lane up to Barber 

Avenue 

 Convert existing northbound left-turn lane only to a shared thru and left-turn lane 

 
 
5   Nepean Hospital and Integrated Ambulatory Services Redevelopment SSDA, Traffic Impact 
Assessment, for Health Infrastructure, 24 July 2018, by Parking & Traffic Consultants 
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 Provide signal optimisation 

Derby Street/Parker Street 

Year 2018 Existing Year 2030 Scenario S2 

  
 

 Remove existing on-street car parking spaces along Parker Street between the 

Barber Avenue and Derby Street 

 Remove existing on-street car parking spaces along Derby Street between the 

Parker Street and Colless Street 

 Remove existing on-street car parking spaces along Derby Street between the 

Parker Street and Nepean Public Hospital access 

 Remove existing on-street car parking spaces along the southern side of Derby 

Street between Parker Street and Nepean Public Hospital site access. 

 Convert and extend existing 30m southbound shared thru- and left-turn lane to 

a full southbound thru-lane only all the way to Barber Avenue 

 Extend existing 45m southbound right-turn short lane to 110m 

 Provide an additional 40m short southbound left-turn lane only 
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 Extend existing 10m westbound shared thru and left-turn short lane to a full 130m 

lane 

 Provide an additional 25m short westbound left-turn lane only 

 Extend existing 50m eastbound shared thru- and left-turn lane to a full thru-lane 

only all the way to Colless Street 

 Provide signal optimisation 

Great Western Highway/Somerset Street 

Year 2018 Existing Year 2030 Scenario S2 

  
 

 Signalise the intersection of Great Western Highway/Somerset Street with a 

signal-controlled east-west pedestrian crossing. 

 Coordinate signalised intersection with the intersection of Great Western 

Highway/Parker Street 

 Remove existing on-street car parking spaces along the Great Western Highway 

between Parker Street and Somerset Street 
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Barber Avenue/Parker Street 

Year 2018 Existing Year 2030 Scenario S2 

  
 

 Signalise the intersection of Barber Avenue/Parker Street with signal-controlled 

pedestrian crossings on the western, eastern and northern legs 

 Coordinate signalised intersection with the intersections of Great Western 

Highway/Parker Street and Derby Street/Parker Street 

 Provide an additional 60m northbound right-turn short lane 

 Remove existing on-street car parking spaces along the southern side of Barber 

Avenue between Parker Street and the 90-degree angled spaces 

 Provide additional 30m and 90m westbound left-turn short lanes 

 Convert existing westbound left-turn lane to shared thru- and left-turn lane 

 Convert existing eastbound left-turn lane to shared thru- and left-turn lane 

 Remove existing on-street car parking spaces along the eastern side of Parker 

Street between the Great Western Highway and Barber Avenue 

It is noted that these improvements are required based on forecast traffic growth in 

the area and the proposed Nepean Public Hospital Redevelopment and not as a result 

of the proposed development. It should also be noted that the proposed road upgrades 
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are mostly within the existing road reserve and practical without the need for major 

land acquisition. 

 

The expected future operating conditions of the key intersections with the proposed 

mitigation measures and without the proposed development are summarised in the 

following with SIDRA outputs provided in Appendix D: 

 

Scenario S2 

 AM PM 
 

LOS 
 AVD 
(S) 

LOS 
 AVD 
(S) 

Great Western Highway/Parker Street F  100 F  90 

Derby Street/Parker Street C  40 E 70 

Great Western Highway/Somerset Street A 12 B  15 

Barber Avenue/Parker Street A  11 B  26 

 

Based on the above table, with the proposed road widening, removal of on-street car 

parking spaces, lane reconfigurations and signal optimisation: 

 

 the intersection of Great Western Highway/Parker Street will continue to operate 

at LOS F during the peak hours, which are similar to the operating conditions 

under scenario S1 without the proposed mitigation measures. While the 

intersection will operate above its capacity, there will be a significant reduction in 

average vehicle delays of up to 206 seconds. 

 the intersection of Derby Street/Parker Street will continue to operate at capacity 

of LOS E during the PM peak hour. While the intersection will operate at capacity, 

there will be a significant reduction in average vehicle delays of up to 134 

seconds. 

 the Great Western Highway/Somerset Street and Barber Avenue/Parker Street 

intersections would operate at LOS B or better during the peak hours. 

The proposed intersection upgrades to achieve LOS D or better for the intersections 
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of Great Western Highway/Parker Street and Derby Street/Parker Street would be 

significantly extensive. 

 

Based on the travel mode share survey completed by Parking & Traffic Consultants6 

for the existing Nepean Hospital, train and bus travel make up no more than 4% of the 

travel completed by outpatients/visitors and no more than 1% by staff. 

 

As discussed, the Hospital is relatively well serviced by bus, with a number of routes 

and regular services (every 30 mins on weekdays). As such, there is an opportunity to 

manage/ reduce private vehicle travel demands for the existing hospital and proposed 

medical centre. 

 

A travel plan will be implemented at the start of the medical centre operation, to 

encourage the use of public and active transport modes. 

 

The specific recommendations detailed in Section 7 of the report would require further 

investigations and consultation with the other surrounding medical developments, 

Roads and Maritime Services, TfNSW and bus operators to ensure there will be 

sufficient demand. The recommendations could contribute to increasing the use of 

public transport by staff/ students and discourage the use of private motor vehicles. 

 

6.7 Traffic Modelling Results  for Scenario S3 (Option B) 
The analysis for Scenario S3 (Option b) assumes the proposed improvements as part 

of Scenario S2 have been implemented. 

 

The key intersections in the vicinity of the site were reanalysed under 2030 traffic 

conditions with the inclusion of traffic caused by the proposed development. The 

outcome of the assessment for Scenario S3 including the traffic generated by the 

 
 
6   Nepean Hospital and Integrated Ambulatory Services Redevelopment SSDA, Traffic Impact 
Assessment, for Health Infrastructure, 24 July 2018, by Parking & Traffic Consultants 
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proposed development, are summarised in the following with SIDRA outputs provided 

in Appendix D: 

Scenario S3 

 AM PM 
 

LOS 
 AVD 
(S) 

LOS 
 AVD 
(S) 

Great Western Highway/Parker Street F  101 F  93 

Derby Street/Parker Street C 40 E 68 

Great Western Highway/Somerset Street A  13 B 15 

Barber Avenue/Parker Street A  11 B  26 

 

With the proposed mitigation measures, the traffic generated by the proposed 

development is not anticipated to have notable impacts to the 4 key intersections, with 

a very minor increase in vehicle delays of up to 3 seconds for the intersection of Great 

Western Highway/Parker Street during the peak hours. 

 

6.8 Traffic Modelling Results  for Scenario S4 (Option A) 
The proposed ingress from the Great Western Highway under preferred Option A 

would provide some capacity relief to the adjacent key intersections. The outcome of 

the assessment for Scenario S4 including the traffic generated by the proposed 

development, are summarised in the following with SIDRA outputs provided in 

Appendix D: 

Scenario S4 

 AM PM 
 

LOS 
 AVD 
(S) 

LOS 
 AVD 
(S) 

Great Western Highway/Parker Street F  100 F  93 

Derby Street/Parker Street C 39 E 68 

Great Western Highway/Somerset Street A  10 B 15 

Barber Avenue/Parker Street A  11 B  26 

 

As shown in the above table, the proposed ingress will contribute to up to average 



Tr anspor t  and Tr af f i c  Pl ann ing Associ at es  

 
 

R e f .  1 8 2 1 9  4 4  
 

vehicle delay reduction of 3 seconds to the 4 key intersections during the peak hours. 

 

6.9 Queuing Analysis for Scenario S4  
It is proposed to upgrade the existing conventional ticket-controlled boom gate system 

to Automatic Number Plate Recognition (ANPR) system. The ANPR system allows 

the boom gate to be opened for vehicles, greatly expediting entrance efficiency 

(service rate of 4 seconds per vehicle for ANPR system as compared to a minimum of 

8 seconds per vehicle for a ticket-controlled system) 

 

The ingress will generate up to 63 vtph during the busiest peak hour. An assessment 

has been completed to determine the likely queues that may be experienced by the 

vehicles ingressing from the Great Western Highway during peak flow conditions. This 

is to ensure that the vehicles associated with the Nepean Private Hospital will not 

extend beyond the proposed 35m storage onto the Great Western Highway. 

 

The equation for calculating queue lengths is detailed in Figure 1 with a summary of 

the analysis presented below. 

 

 
Source: Highway Capacity Manual 2000 
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The boom gate service rate of 4 seconds has been determined using information 

provided in consultation with potential equipment supplier Sensor Dynamics. Using 

the above equation and adopting an effective service rate for the boom gate of 900 

vehicles per hour (Cm,x) and a vehicle arrival rate (Vx) of 63vtph results in a 95th 

percentile queue of up to one vehicle (equivalent to 6m). 

 

Based on the above, the proposed ANPR management and control measures would 

ensure that the entering vehicles will not queue onto the Great Western Highway. 
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7.0 Work Travel Plan 

7.1 Purpose of a Work Travel Plan  
A facility such as a hospital generates a significant level of transport demand, primarily 

for private vehicle trips. Travel demand management (TDM) aims to modify travel 

decisions rather than providing costly infrastructure and additional transport services 

to support the current and future transport demands. TDM has the following key 

objectives: 

 

 Reduce the need to travel 

 Reduce the amount of travel 

 Reduce the impact of travel. 

In this regard, a Work Travel Plan (WTP) is a tool that hospitals can use to manage 

the transport mode choices of their staff. The plan aims to promote and encourage 

sustainable travel and reduce reliance on the private vehicle. The WTP comprises a 

list of strategies aimed at encouraging walking, cycling, public transport and car-

pooling for travel to and from work and aims at a shift away from the reliance on single 

occupant vehicle travel. 

 

7.2 Typical Challenges for Regional Hospitals 
Most staff activity associated with regional hospitals in Greater Western Sydney 

occurs via vehicles due to the nature of staff shift times and the limited availability of 

convenient public transport.  Walking and cycling often proves difficult due to the 

distance between the home and work place as well as a lack of quality facilities. In this 

regard, the following factors are typically attributed to a high mode share for private 

vehicles at regional hospitals: 

 

 Residential locations and hospital locations can have limited access to public 

transport services 
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 Driving presents attractive travel time advantages for many key staff origins 

 Limited number of locations have access to direct public transport connections 

that do not require interchanging. This typically results in longer travel times, as 

well as influencing the perception of a lack of convenience and reliability 

 Time of arrival/ departure, due to shift work, potentially limits the access to 

frequent public transport services. The staff that work in shifts with start/ end 

times outside of peak hours might also experience personal security issues 

 Time of arrival/ departure influences the perceived comfort of traveling via 

alternate modes of transport, in particular, outside peak hours 

 Unpredictable hospital activities may extend staff shift finish times.  This can 

leave staff ‘stranded’ if public transport options are limited 

 Staff may need to drive to efficiently conduct other activities on their way to/ from 

the hospital such as school set-down/ pick-up activities. 

Strategies can be implemented to encourage staff to reduce their reliance on private 

vehicles. 

 

7.3 Travel Demand Strategies  
While it is recognised that the site’s location somewhat limits the practicality of using 

sustainable transport modes, there remains potential for improved utilisation of public 

transport and associated provision of sustainable transport infrastructure. 

 

Several opportunities exist to provide staff with incentives to consider alternative 

modes of travel to and from work. The following recommendations are high-level 

strategies that would need to be developed in greater detail and through consultation 

with relevant stakeholders closer to the opening of the new building:  

 

 Shuttle Bus Service 



Tr anspor t  and Tr af f i c  Pl ann ing Associ at es  

 
 

R e f .  1 8 2 1 9  4 8  
 

 Provide a shuttle bus service between the hospital and key public 
transport interchanges, such as the Penrith and Kingswood Railway 
Stations, aligned with staff shifts. A regular, flexible service is likely to 
increase staff perception of convenience and reliability  

 Develop shuttle bus routes targeting key residential areas near the 
hospital with low public transport connectivity. 
 

 Public Transport 

 Arrange public transport trips to be aligned with hospital shifts through 
consultation with Roads and Maritime Services, TfNSW and bus 
operators. 
 

 On-Demand Transport 

 Liaise with TfNSW and other stakeholders to implement the Regional on 
Demand Transport project. 
 

 Active Travel 

 Provide high quality and prominent bicycle parking and change/ shower 
facilities 

 Provide clear pedestrian and cyclist wayfinding 
 Provide shelters along walkways or near bus stops and street lighting  
 Encourage cultural change through: 

 Creating a bike user group (targeting staff living within 5 km of the 
Hospital). 

 Events such as annual ‘ride to work’ day  
 Providing information detailing opportunities and facilities available to 

staff. This may include providing maps of the available cycling routes 
to and within the Hospital site. 
 

 Promote Car-Pooling 
 Provide prioritised car pool parking spaces on-site, including 

consideration for incentives such as prices, location and proximity to 
services. 
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8.0 Conclusion 
 

There is an increasing demand for medical centre facilities as a consequence of 

ongoing urban development and population aging in the Penrith area. The existing 

Hospital Precinct on the eastern edge of Penrith CBD presents an ideal opportunity 

for the expansion of services to provide for these needs. 

 

Assessment of the proposal has concluded that: 

 

 the proposed parking provision will be suitable and appropriate for normal peak 

demands  

 

 the vehicle access and internal circulation arrangements will be suitable and 

appropriate  

 

 there will not be any unsatisfactory traffic outcomes 

 

 there will be very accessible and frequent public transport services available for 

staff, patients and visitors 
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Appendix A 

Architectural Plans 
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Appendix B 

Traffic Control Plan 
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Appendix C 

Traffic and Parking Surveys 
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Appendix D 

SIDRA Output Results 
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Transport Services 
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A Allawah E5
Arncliffe E5
Artarmon C5
Ashfield D4
Asquith B4
Auburn D3

B Banksia E5
Bankstown E3
Bardwell Park E4
Beecroft B4
Belmore E4
Berala D3
Berowra A4
Beverly Hills E4
Bexley North E4
Birrong E3
Blacktown C2
Bondi Junction D6
Burwood D4

C Cabramatta E2
Camellia C3
Campbelltown F2
Campsie E4
Canley Vale D2
Canterbury D4
Caringbah F6
Carlingford C3
Carlton E5
Carramar E3
Casula E2
Central D5
Chatswood C5
Cheltenham B4
Chester Hill E3
Circular Quay C5
Clarendon B2
Clyde D3
Como F5
Concord West C4
Cronulla F6
Croydon D4

D Denistone C4
Domestic Airport D5
Doonside C2
Dulwich Hill D4
Dundas C3

E East Hills E3
East Richmond A1
Eastwood C4
Edgecliff D6
Edmondson Park F2
Emu Plains C1
Engadine F5
Epping B4
Erskineville D5

F Fairfield D2
Flemington D3

The following Sydney Trains Network 

information includes an alphabetical 

list of stations, its map grid references, 

wheel chair access and connecting train 

service details where applicable.

Sydney Trains Network Map
G Glenfield E2

Gordon B4
Granville D3
Green Square D5
Guildford D2
Gymea F5

H Harris Park D3
Heathcote F5
Holsworthy E3
Homebush D3
Hornsby B4
Hurlstone Park D4
Hurstville E5

I Ingleburn F2
International Airport D5

J Jannali F5
K Killara B4

Kings Cross D6
Kingsgrove E4
Kingswood C1
Kirrawee F5
Kogarah E5

L Lakemba E4
Leightonfield E3
Leppington F2
Leumeah F2
Lewisham D4
Lidcombe D3
Lindfield B4
Liverpool E2
Loftus F5

M Macarthur G3
Macdonaldtown D5
Macquarie Fields F2
Macquarie Park C4
Macquarie University C4
Marayong C2
Marrickville D5
Martin Place D5
Mascot D5
Meadowbank C4
Merrylands D3
Milsons Point C5
Minto F2
Miranda F6
Mortdale F5
Mount Colah A4
Mount Druitt C2
Mount Kuring-gai A4
Mulgrave B2
Museum D5

N Narwee E4
Newtown D5
Normanhurst B4
North Ryde C4
North Strathfield D4
North Sydney C5

O Oatley F5
Olympic Park C3

P Padstow E4
Panania E3
Parramatta C3
Pendle Hill C3

Key

Wheelchair access

Pennant Hills B4
Penrith C1
Penshurst E5
Petersham D4
Punchbowl E4
Pymble B4

Q Quakers Hill C2
R Redfern D5

Regents Park D3
Revesby E3
Rhodes C4
Richmond A2
Riverstone B2
Riverwood E4
Rockdale E5
Rooty Hill C2
Rosehill C3
Roseville C5
Rydalmere C3

S Schofields B1
Sefton E3
Seven Hills C2
St James D6
St Leonards C5
St Marys C2
St Peters D5
Stanmore D4
Strathfield D4
Summer Hill D4
Sutherland F5
Sydenham D5

T Telopea C3
Tempe D5
Thornleigh B4
Toongabbie C2
Town Hall D5
Turramurra B4
Turrella E4

V Villawood E3
Vineyard B2

W Wahroonga B4
Waitara B4
Warrawee B4
Warwick Farm E2
Waterfall G5
Waverton C5
Wentworthville C3
Werrington C2
West Ryde C4
Westmead C3
Wiley Park E4
Windsor B2
Wolli Creek E5
Wollstonecraft C5
Woolooware F6
Wynyard C5

Y Yagoona E3
Yennora D2
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Intercity Trains Network
The following Intercity Trains Network 

information includes an alphabetical list 

of stations, its map grid references, wheel 

chair access and connecting train service 

details where applicable.

For more information phone 131 500, 

(TTY 1800 637 500) or download a trip 

planning app at transportnsw.info/apps

A Aberdeen A3
Adamstown A5 SP4

Albion Park G5
Asquith C5 SP6

Austinmer E5
Awaba B5 SP4

B Bargo E4 SP2

Bathurst D2
Bell D2 SP4

Bellambi F5 SP6

Beresfield A5
Berowra C5
Berry G5
Blackheath D3
Blacktown D4
Blaxland D4 SP6

Bomaderry G5
Bombo G5
Bondi Junction  D5
Booragul  B5 SP4

Bowral  F4
Branxton  A3 SPM

Broadmeadow  A5 SP6

Bullaburra D3 SP6

Bulli  F5
Bundanoon  F3
Burradoo  F3 SP2

C Campbelltown  E4
Cardiff B5
Central D5
Chatswood  D5
Civic A5
Coalcliff E5
Cockle Creek B5 SP4

Coledale E5 SP6

Coniston F5
Corrimal F5
Cowan C5 SP4

Cringila F5
D Dapto F5

Dora Creek B5
Douglas Park E4 SP2

Dungog A4
E East Maitland A4

Eastwood D5
Edgecliff D5
Emu Plains D4 SP6

Epping D5
Exeter F3 SP2

F Fairy Meadow F5
Fassifern B5
Faulconbridge D4 SP6

G Gerringong G5
Glenbrook D4 SP6

Gordon D5

Gosford C5
Goulburn F3
Greta A3 SPM

H Hamilton A5 SP6

Hawkesbury River C5
Hazelbrook D3 SP6

Helensburgh E5 SP6

Hexham A5 SPM

High Street A4
Hilldale A4 SPM

Hornsby D5
Hurstville E5

K Katoomba D3
Kembla Grange F5 SP4

Kiama G5
Kings Cross D5
Koolewong C5 SP1r

Kotara B5 SP4

Lapstone D4 SP6

L Lawson D3 SP6

Leura D3 SP6

Linden D3 SP4

Lisarow C5 SP4

Lithgow D2
Lochinvar A4 SPM

Lysaghts F5 SP6

M Macarthur E4
Maitland A4
Martin Place D5
Martins Creek A4 SPM

Marulan F3 SP2

Medlow Bath D3 SP6

Menangle E4 SP2

Menangle Park E4 SP2

Metford A4
Milsons Point D5
Mindaribba A4 SPM

Minnamurra G5
Mittagong E4
Morisset B5 SP4

Moss Vale F3
Mount Colah C5 SP6

Mount Kuring-gai C5 SP6

Mount Victoria D2
Muswellbrook A3

N Narara C5 SP4

Newcastle A6
Niagara Park C5 SP4

North Sydney D5
North Wollongong F5

O Oak Flats G5
Otford E5
Ourimbah B5 SP4

P Parramatta D5
Paterson A4 SPM

Penrith D4
Penrose F3 SP2

Picton E4
Point Clare C5 SP4

Port Kembla F5
Port Kembla North F5

Q Queens Wharf A5
R Redfern D5 SP6#

S Sandgate A5
Scarborough E5 SP6

Scone A3
Shellharbour Junction G5
Singleton A3
Springwood D4 SP6

St Leonards D5
Stanwell Park E5
Strathfield D5
Sutherland E5

T Tahmoor E4 SP2

Tallong F3 SP2

Tarro A5
Tascott C5 SP1r

Telarah A4
Teralba B5 SP4

Thirroul E5
Thornton A4
Town Hall D5
Towradgi F5
Tuggerah B5

U Unanderra F5 SP6

V Valley Heights D4 SP6

Victoria Street A4
W Wallarobba A4 SPM

Warabrook A5
 Waratah A5

Warnervale B5 SP4

Warrimoo D4 SP6

Waterfall E5
Wentworth Falls D3 SP6

Wickham A5
Wingello F3
Wirragulla A4 SPM

Wolli Creek D5
Wollongong F5
Wombarra E5 SP6

Wondabyne C5 SP1r

Woodford D3 SP6

Woonona F5
Woy Woy C5
Wyee B5 SP4

Wynyard D5
Wyong B5

Y Yerrinbool E4 SP2

Z Zig Zag D2 SP1r
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Key

Wheelchairs access

SP1r Leave from rear door 
of rear car

SP1 Leave from rear car

SP2 Leave from rear 2 cars

SP4 Leave from rear 4 cars

SP6# Leave from front 6 cars

SP6 Leave from rear 6 cars

SPM Leave from middle doors



780 Mount Druitt to Penrith via Ropes
Crossing

How to use this timetable
This timetable provides a snap shot of service information in
24-hour time (e.g. 5am = 05:00, 5pm = 17:00). Information
contained in this timetable is subject to change without notice.
Please note that timetables do not include minor stops,
additional trips for special events, short term changes, holiday
timetable changes, real-time information or any disruption
alerts.

For the most up-to-date times, use the Trip Planner or
Departures on transportnsw.info

Real-time planning
You can plan your trip with real-time information using the
Trip Planner or Departures on transportnsw.info or by
downloading travel apps on your smartphone or tablet.

The Trip Planner, Departures and travel apps offer various
features:

favourite your regular trips

see where your service is on the route

get estimated pick up and arrival times

receive service updates

find nearby stations, stops, wharves and routes

check accessibility information

Find the latest apps at transportnsw.info/apps

Accessible services
All new buses are wheelchair-accessible with low-level floors
and space for wheelchairs, prams or strollers. Look for the 
symbol in this timetable. Some older buses may not have all the
features you need. There will be more accessible services as
older buses are replaced.

Who is providing my bus services?
The bus services shown in this timetable are run by Busways
Western Sydney.

Fares
To travel on public transport in Sydney and surrounding regions,
an Opal card is the cheapest and easiest ticket option.

An Opal card is a smartcard you keep and reuse. Add value
before you travel and tap on and tap off to pay your fares
throughout Sydney, the Blue Mountains, Central Coast, the
Hunter and the Illawarra.

Fares are based on:

the type of Opal card you use

the distance you travel from tap on to tap off

the mode of transport you choose

any Opal benefits such as discounts and capped fares that apply

Find out more about Opal fares and benefits at
transportnsw.info/opal

Which Opal card is right for you?
Adult - Customers 16 years and over who are not entitled
to any concessions and normally pay full fare.

Child/Youth - For customers aged 4-15 (inclusive), or customers
16 years or older who hold a NSW/ACT Senior Secondary
Student Concession Card.

Gold Senior/Pensioner - For eligible NSW and interstate
seniors, pensioners, war widows/ers and asylum seekers.

Concession - For eligible tertiary students, job seekers,
apprentices and trainees.

How to get an Opal card
You can get an Adult and Child/Youth Opal cards over the
counter at thousands of Opal retailers that display the Opal sign

. To find your nearest retailer visit transportnsw.info/opal.

If you are eligible to travel with concession fares you can apply
for a Gold Senior/Pensioner or Concession Opal card. Visit
transportnsw.info/opal for more information.

Explanation of definitions and symbols
Wheelchair Accessible

T Public school holidays bus operates through timing
point 10 minutes later than time shown

L Public school holidays bus operates through timing
point 5 minutes later than time shown

S Bus operates public school days only

D Public school days bus operates via Griffiths St, Wattle
Ave, Jackaranda Rd, Debrincat Ave & Glossop St,
omitting Forrester Rd & Glossop St between Griffiths St
& Debrincat Ave

N Bus diverts via Hatherton Rd, Forrester Rd & Ellsworth
Dr to Rymill Rd, then travels via Rymill Rd to Hatherton
Rd



780 Penrith to Mount Druitt via Ropes
Crossing

Valid from: 15 Oct 2018 Creation date: 31 Oct 2018
NOTE: Information is correct on date of download.

Monday to Friday
Penrith Station 06:08 06:29 06:36 06:52 07:05
Kradle Krayon, High St, Penrith 06:12 06:33 06:40 06:56 07:09
Cambrige Park Shops Oxford St, Cambridge Park 06:15 06:36 06:43 06:59 07:12
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

06:20 06:41 06:48 07:04 07:17

Christie St opp Lee Holm Rd, St Marys 06:23 06:44 06:51 07:07 07:20
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

05:25 06:00 06:27 06:49 06:56 07:12 07:25

Rymill Rd opp Bernacci St, Tregear 05:28 05:46 06:03 06:18 06:30 06:53 07:00 07:16 07:29
Luxford Rd after Popondetta Rd, Whalan 05:33 05:51 06:08 06:23 06:35 07:00 07:07 07:23 07:36
Mount Druitt Station, Mount Druitt 05:41 05:59 06:17 06:32 06:44 07:10 07:17 07:33 07:46

Monday to Friday
Penrith Station 07:24 07:50 08:27 08:44 09:01 09:16 09:46
Lawson St before High St, Penrith 08:46
Kradle Krayon, High St, Penrith 07:28 07:55 08:31 08:50 09:05 09:20 09:50
Cambrige Park Shops Oxford St, Cambridge Park 07:31 08:00 08:35 08:54 09:09 09:24 09:54
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

07:36 08:09 08:43 09:00 09:15 09:30 10:00

Christie St opp Lee Holm Rd, St Marys 07:39 08:12 08:46 09:03 09:18 09:33 10:03
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

07:44 08:17 08:51 09:08 09:23 09:38 10:08

Rymill Rd opp Bernacci St, Tregear 07:48 07:55 08:21 08:30 08:55 09:12 09:27 09:42 10:12
Luxford Rd after Popondetta Rd, Whalan 07:55 08:02 08:28 08:37 09:02 09:18 09:33 09:48 10:18
Mount Druitt Station, Mount Druitt 08:05 08:12 08:39 08:50 09:13 09:29 09:43 09:58 10:28

Monday to Friday
Penrith Station 10:16 10:46 11:16 11:46 12:16 12:46 13:16 13:46
Kradle Krayon, High St, Penrith 10:20 10:50 11:20 11:50 12:20 12:50 13:20 13:50
Cambrige Park Shops Oxford St, Cambridge Park 10:24 10:54 11:24 11:54 12:24 12:54 13:24 13:54
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

Christie St opp Lee Holm Rd, St Marys 10:33 11:03 11:33 12:03 12:33 13:03 13:33 14:03
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

10:38 11:08 11:38 12:08 12:38 13:08 13:38 14:08

Rymill Rd opp Bernacci St, Tregear 10:42 11:12 11:42 12:12 12:42 13:12 13:42 14:12 14:27
Luxford Rd after Popondetta Rd, Whalan 10:48 11:18 11:48 12:18 12:48 13:18 13:48 14:18 14:33
Mount Druitt Station, Mount Druitt 10:58 11:28 11:58 12:28 12:58 13:28 13:58 14:28 14:43

Monday to Friday
Penrith Station 14:16 14:40 14:56T 15:33 16:03 16:20 16:38 16:52 17:04
Kradle Krayon, High St, Penrith 14:20 14:44 15:02T 15:39 16:08 16:25 16:43 16:57 17:09
Cambrige Park Shops Oxford St, Cambridge Park 14:24 14:48 15:07T 15:44 16:13 16:30 16:48 17:02 17:14
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

14:30 14:54 15:16L 15:51 16:20 16:37 16:55 17:09 17:21

Christie St opp Lee Holm Rd, St Marys 14:33 14:57 15:19L 15:54 16:23 16:40 16:58 17:12 17:24
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

14:38 15:02 15:24L 15:59 16:27 16:44 17:02 17:16 17:28

Rymill Rd opp Bernacci St, Tregear 14:42 15:06 15:29L 16:04 16:31 16:48 17:06 17:20 17:32
Luxford Rd after Popondetta Rd, Whalan 14:48 15:12 15:38 16:10 16:36 16:53 17:11 17:25 17:37
Mount Druitt Station, Mount Druitt 14:58 15:22 15:49 16:20 16:45 17:02 17:20 17:34 17:46



780 Penrith to Mount Druitt via Ropes
Crossing

Monday to Friday
Penrith Station 17:22 17:37 17:48 18:12 18:37 19:04 19:43 20:53 21:55
Kradle Krayon, High St, Penrith 17:27 17:41 17:52 18:16 18:41 19:08 19:47 20:57 21:59
Cambrige Park Shops Oxford St, Cambridge Park 17:32 17:44 17:55 18:19 18:44 19:11 19:50 21:00 22:02
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

17:39 17:50 18:01 18:25 18:50 19:17 19:56 21:06 22:06

Christie St opp Lee Holm Rd, St Marys 17:42 17:53 18:04 18:28 19:20 19:59 21:09 22:09
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

17:46 17:57 18:08 18:32 19:24 20:03 21:13 22:13

Rymill Rd opp Bernacci St, Tregear 17:50 18:01 18:12 18:36 19:28 20:06 21:16 22:16
Luxford Rd after Popondetta Rd, Whalan 17:55 18:06 18:17 18:41 19:33 20:11 21:21 22:21
Mount Druitt Station, Mount Druitt 18:04 18:15 18:26 18:50 19:42 20:18 21:28 22:28

Monday to Friday
Penrith Station 22:55
Kradle Krayon, High St, Penrith 22:59
Cambrige Park Shops Oxford St, Cambridge Park 23:02
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

23:06

Saturday
Penrith Station 07:16 08:16 09:41 10:41 11:41 12:41
Kradle Krayon, High St, Penrith 07:20 08:20 09:46 10:46 11:46 12:46
Cambrige Park Shops Oxford St, Cambridge Park 07:23 08:23 09:50 10:50 11:50 12:50
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

07:28 08:28 09:56 10:56 11:56 12:56

Christie St opp Lee Holm Rd, St Marys 07:31 08:31 09:59 10:59 11:59 12:59
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

07:35 08:35 09:04 10:03 11:03 12:03 13:03

Rymill Rd opp Bernacci St, Tregear 07:09 07:39 08:09 08:39 09:08 10:07 11:07 12:07 13:07
Luxford Rd after Popondetta Rd, Whalan 07:14 07:44 08:14 08:44 09:14 10:13 11:13 12:13 13:13
Mount Druitt Station, Mount Druitt 07:23 07:53 08:23 08:53 09:23 10:22 11:22 12:22 13:22

Saturday
Penrith Station 13:41 14:41 15:41 16:41 17:41 18:41 19:41 20:41 21:41
Kradle Krayon, High St, Penrith 13:46 14:46 15:46 16:46 17:46 18:46 19:45 20:45 21:45
Cambrige Park Shops Oxford St, Cambridge Park 13:50 14:50 15:50 16:50 17:50 18:50 19:48 20:48 21:48
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

13:56 14:56 15:56 16:56 17:56 18:56 19:53 20:53 21:53

Christie St opp Lee Holm Rd, St Marys 13:59 14:59 15:59 16:59 17:59 18:59 19:56 20:56 21:56
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

14:03 15:03 16:03 17:03 18:03 19:03 20:00 21:00 22:00

Rymill Rd opp Bernacci St, Tregear 14:07 15:07 16:07 17:07 18:07 19:07 20:03 21:03 22:03
Luxford Rd after Popondetta Rd, Whalan 14:13 15:13 16:13 17:13 18:13 19:13 20:07 21:07 22:07
Mount Druitt Station, Mount Druitt 14:22 15:22 16:22 17:22 18:22 19:22 20:14 21:14 22:14

Saturday
Penrith Station 22:41
Kradle Krayon, High St, Penrith 22:45
Cambrige Park Shops Oxford St, Cambridge Park 22:48
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

22:53



780 Penrith to Mount Druitt via Ropes
Crossing

Sunday & Public Holidays
Penrith Station 08:26 09:26 10:26 11:26 12:26 13:26
Kradle Krayon, High St, Penrith 08:30 09:30 10:30 11:30 12:30 13:30
Cambrige Park Shops Oxford St, Cambridge Park 08:34 09:34 10:34 11:34 12:34 13:34
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

08:40 09:40 10:40 11:40 12:40 13:40

Christie St opp Lee Holm Rd, St Marys 08:43 09:43 10:43 11:43 12:43 13:43
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

08:47 09:47 10:47 11:47 12:47 13:47

Rymill Rd opp Bernacci St, Tregear 07:51 08:21 08:51 09:21 09:51 10:51 11:51 12:51 13:51
Luxford Rd after Popondetta Rd, Whalan 07:56 08:26 08:56 09:26 09:56 10:56 11:56 12:56 13:56
Mount Druitt Station, Mount Druitt 08:05 08:35 09:05 09:35 10:05 11:05 12:05 13:05 14:05

Sunday & Public Holidays
Penrith Station 14:26 15:26 16:26 17:26 18:27 19:27 20:27
Kradle Krayon, High St, Penrith 14:30 15:30 16:30 17:30 18:30 19:30 20:30
Cambrige Park Shops Oxford St, Cambridge Park 14:34 15:34 16:34 17:34 18:33 19:33 20:33
Dunheved Rd opp Werrington County Shopping
Village, Werrington County

14:40 15:40 16:40 17:40 18:39 19:39 20:39

Christie St opp Lee Holm Rd, St Marys 14:43 15:43 16:43 17:43 18:42
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

14:47 15:47 16:47 17:47 18:46

Rymill Rd opp Bernacci St, Tregear 14:51 15:51 16:51 17:51 18:49
Luxford Rd after Popondetta Rd, Whalan 14:56 15:56 16:56 17:56 18:53
Mount Druitt Station, Mount Druitt 15:05 16:05 17:05 18:05 19:00



780 Mount Druitt to Penrith via Ropes
Crossing

Monday to Friday
Service Information S
Mount Druitt Station, Mount Druitt 05:18 05:46 06:20 06:52 07:03 07:22 07:39 08:16
Luxford Rd opp Popondetta Rd, Whalan 05:22 05:50 06:24 06:56 07:07 07:26 07:43 08:20
Rymill Rd before Ellsworth Dr, Tregear 05:26 05:54 06:28 07:00 07:11 07:30 07:48 08:25
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

05:29 05:57 06:31 06:46 07:03 07:14 07:33 07:53D 08:30

Griffiths St after Viney St, North St Marys 07:57
St Marys Station, Forrester Rd, North St Marys 08:02
Christie St after Lee Holm Rd, St Marys 05:33 06:01 06:35 06:50 07:07 07:18 07:37 08:06D 08:35
Werrington County Shopping Village, Dunheved
Rd, Werrington County

05:36 06:04 06:38 06:53 07:10 07:21 07:40 08:10 08:39

Cambrige Park Shops Oxford St, Cambridge Park 05:42 06:11 06:45 07:00 07:17 07:28 07:47 08:20 08:48
High St opp Kradle Krayons, Penrith 05:47 06:16 06:50 07:05 07:22 07:33 07:53 08:28 08:56
Penrith Station 05:53 06:23 06:57 07:12 07:29 07:40 08:02 08:37 09:05

Monday to Friday
Mount Druitt Station, Mount Druitt 08:50 09:16 09:30 09:46 10:01 10:16 10:31 10:46 11:01
Luxford Rd opp Popondetta Rd, Whalan 08:54 09:20 09:34 09:50N 10:05 10:20N 10:35 10:50N 11:05
Rymill Rd opp Bernacci St, Tregear 09:57N 10:27N 10:57N
Luxford Rd after Popondetta Rd, Whalan 10:03 10:33 11:03
Mount Druitt Station, Mount Druitt 10:13 10:43 11:13
Rymill Rd before Ellsworth Dr, Tregear 08:59 09:26 09:40 10:11 10:41 11:11
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

09:03 09:43 10:14 10:44 11:14

Christie St after Lee Holm Rd, St Marys 09:08 09:48 10:19 10:49 11:19
Werrington County Shopping Village, Dunheved
Rd, Werrington County

09:11 09:51 10:22 10:52 11:22

Cambrige Park Shops Oxford St, Cambridge Park 09:18 09:57 10:28 10:58 11:28
High St opp Kradle Krayons, Penrith 09:25 10:03 10:34 11:04 11:34
Penrith Station 09:34 10:12 10:43 11:13 11:43

Monday to Friday
Mount Druitt Station, Mount Druitt 11:16 11:31 11:46 12:01 12:16 12:31 12:46 13:01 13:16
Luxford Rd opp Popondetta Rd, Whalan 11:20N 11:35 11:50N 12:05 12:20N 12:35 12:50N 13:05 13:20N
Rymill Rd opp Bernacci St, Tregear 11:27N 11:57N 12:27N 12:57N 13:27N
Luxford Rd after Popondetta Rd, Whalan 11:33 12:03 12:33 13:03 13:33
Mount Druitt Station, Mount Druitt 11:43 12:13 12:43 13:13 13:43
Rymill Rd before Ellsworth Dr, Tregear 11:41 12:11 12:41 13:11
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

11:44 12:14 12:44 13:14

Christie St after Lee Holm Rd, St Marys 11:49 12:19 12:49 13:19
Werrington County Shopping Village, Dunheved
Rd, Werrington County

11:52 12:22 12:52 13:22

Cambrige Park Shops Oxford St, Cambridge Park 11:58 12:28 12:58 13:28
High St opp Kradle Krayons, Penrith 12:04 12:34 13:04 13:34
Penrith Station 12:13 12:43 13:13 13:43

Monday to Friday
Mount Druitt Station, Mount Druitt 13:31 13:46 14:01 14:16 14:26 14:36 14:52T 15:10 15:33
Luxford Rd opp Popondetta Rd, Whalan 13:35 13:50N 14:05 14:20 14:30 14:40 14:58L 15:17 15:40
Rymill Rd opp Bernacci St, Tregear 13:57N
Luxford Rd after Popondetta Rd, Whalan 14:03
Mount Druitt Station, Mount Druitt 14:13
Rymill Rd before Ellsworth Dr, Tregear 13:41 14:11 14:26 14:36 14:46 15:04L 15:23 15:46
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

13:44 14:14 14:39 15:08L 15:27

Christie St after Lee Holm Rd, St Marys 13:49 14:19 14:44 15:14L 15:33
Werrington County Shopping Village, Dunheved
Rd, Werrington County

13:52 14:22 14:47 15:17L 15:36

Cambrige Park Shops Oxford St, Cambridge Park 13:58 14:28 14:53 15:26 15:42
High St opp Kradle Krayons, Penrith 14:04 14:34 14:59 15:35 15:51
Penrith Station 14:13 14:43 15:08 15:44 16:00



780 Mount Druitt to Penrith via Ropes
Crossing

Monday to Friday
Mount Druitt Station, Mount Druitt 15:50 16:04 16:20 16:28 16:38 16:50 17:00 17:07 17:20
Luxford Rd opp Popondetta Rd, Whalan 15:57 16:11 16:25 16:33 16:43 16:55 17:05 17:12 17:24
Rymill Rd before Ellsworth Dr, Tregear 16:03 16:17 16:31 16:39 16:49 17:01 17:11 17:18 17:28
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

16:07 16:21 16:35 16:53 17:05 17:22 17:32

Christie St after Lee Holm Rd, St Marys 16:12 16:26 16:40 16:58 17:10 17:27 17:37
Werrington County Shopping Village, Dunheved
Rd, Werrington County

16:15 16:29 16:43 17:01 17:13 17:30 17:40

Cambrige Park Shops Oxford St, Cambridge Park 16:20 16:34 16:48 17:06 17:18 17:35 17:45
High St opp Kradle Krayons, Penrith 16:27 16:41 16:55 17:13 17:25 17:42 17:50
Penrith Station 16:36 16:50 17:04 17:22 17:34 17:51 17:59

Monday to Friday
Mount Druitt Station, Mount Druitt 17:30 17:40 17:51 18:00 18:10 18:20 18:30 18:40 19:08
Luxford Rd opp Popondetta Rd, Whalan 17:34 17:44 17:55 18:04 18:14 18:24 18:34 18:44 19:12
Rymill Rd before Ellsworth Dr, Tregear 17:38 17:48 17:59 18:08 18:18 18:28 18:38 18:48 19:16
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

17:52 18:03 18:22 18:31 18:51 19:19

Christie St after Lee Holm Rd, St Marys 17:57 18:08 18:27 18:35 18:55 19:23
Werrington County Shopping Village, Dunheved
Rd, Werrington County

18:00 18:11 18:30 18:38 18:58 19:26

Cambrige Park Shops Oxford St, Cambridge Park 18:05 18:16 18:35 18:43 19:03 19:31
High St opp Kradle Krayons, Penrith 18:10 18:21 18:40 18:48 19:08 19:36
Penrith Station 18:19 18:30 18:49 18:55 19:15 19:43

Monday to Friday
Mount Druitt Station, Mount Druitt 19:38 20:12 20:42 21:12 22:12 23:13
Luxford Rd opp Popondetta Rd, Whalan 19:42 20:15 20:45 21:15 22:15 23:16
Rymill Rd before Ellsworth Dr, Tregear 19:46 20:19 20:49 21:19 22:19 23:20
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

20:22 21:22 22:22

Christie St after Lee Holm Rd, St Marys 20:25 21:25 22:25
Werrington County Shopping Village, Dunheved
Rd, Werrington County

20:28 21:28 22:28

Cambrige Park Shops Oxford St, Cambridge Park 20:33 21:33 22:33
High St opp Kradle Krayons, Penrith 20:38 21:38 22:38
Penrith Station 20:44 21:44 22:44

Saturday
Mount Druitt Station, Mount Druitt 06:31 07:31 08:31 09:25 09:55 10:25 10:55 11:25 11:55
Luxford Rd opp Popondetta Rd, Whalan 06:35 07:35 08:35 09:30 10:00 10:30N 11:00 11:30N 12:00
Rymill Rd opp Bernacci St, Tregear 09:37 10:37N 11:37N
Luxford Rd after Popondetta Rd, Whalan 09:43 10:43 11:43
Mount Druitt Station, Mount Druitt 09:52 10:52 11:52
Rymill Rd before Ellsworth Dr, Tregear 06:39 07:39 08:39 10:06 11:06 12:06
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

06:42 07:42 08:42 10:09 11:09 12:09

Christie St after Lee Holm Rd, St Marys 06:46 07:46 08:46 10:13 11:13 12:13
Werrington County Shopping Village, Dunheved
Rd, Werrington County

06:49 07:49 08:49 10:16 11:16 12:16

Cambrige Park Shops Oxford St, Cambridge Park 06:55 07:55 08:55 10:22 11:22 12:22
High St opp Kradle Krayons, Penrith 07:00 08:00 09:00 10:27 11:27 12:27
Penrith Station 07:07 08:07 09:07 10:36 11:36 12:36



780 Mount Druitt to Penrith via Ropes
Crossing

Saturday
Mount Druitt Station, Mount Druitt 12:25 12:55 13:25 13:55 14:25 14:55 15:25 15:55 16:25
Luxford Rd opp Popondetta Rd, Whalan 12:30N 13:00 13:30N 14:00 14:30N 15:00 15:30N 16:00 16:30N
Rymill Rd opp Bernacci St, Tregear 12:37N 13:37N 14:37N 15:37N 16:37N
Luxford Rd after Popondetta Rd, Whalan 12:43 13:43 14:43 15:43 16:43
Mount Druitt Station, Mount Druitt 12:52 13:52 14:52 15:52 16:52
Rymill Rd before Ellsworth Dr, Tregear 13:06 14:06 15:06 16:06
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

13:09 14:09 15:09 16:09

Christie St after Lee Holm Rd, St Marys 13:13 14:13 15:13 16:13
Werrington County Shopping Village, Dunheved
Rd, Werrington County

13:16 14:16 15:16 16:16

Cambrige Park Shops Oxford St, Cambridge Park 13:22 14:22 15:22 16:22
High St opp Kradle Krayons, Penrith 13:27 14:27 15:27 16:27
Penrith Station 13:36 14:36 15:36 16:36

Saturday
Mount Druitt Station, Mount Druitt 16:55 17:25 17:55 18:25 18:55 19:25 20:25 21:25 22:25
Luxford Rd opp Popondetta Rd, Whalan 17:00 17:30 18:00 18:30 19:00 19:29 20:29 21:29 22:29
Rymill Rd before Ellsworth Dr, Tregear 17:06 17:36 18:06 18:36 19:06 19:34 20:34 21:34 22:34
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

17:09 18:09 18:39 19:36 20:36 21:36

Christie St after Lee Holm Rd, St Marys 17:13 18:13 18:43 19:40 20:40 21:40
Werrington County Shopping Village, Dunheved
Rd, Werrington County

17:16 18:16 18:46 19:43 20:43 21:43

Cambrige Park Shops Oxford St, Cambridge Park 17:21 18:21 18:50 19:47 20:47 21:47
High St opp Kradle Krayons, Penrith 17:26 18:26 18:54 19:51 20:51 21:51
Penrith Station 17:33 18:33 19:00 19:57 20:57 21:57

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 08:41 09:41 10:11 10:41 11:11 11:41 12:11
Luxford Rd opp Popondetta Rd, Whalan 08:45 09:45 10:15N 10:45 11:15N 11:45 12:15N
Rymill Rd opp Bernacci St, Tregear 10:21N 11:21N 12:21N
Luxford Rd after Popondetta Rd, Whalan 10:26 11:26 12:26
Mount Druitt Station, Mount Druitt 10:35 11:35 12:35
Rymill Rd before Ellsworth Dr, Tregear 08:50 09:50 10:50 11:50
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

08:54 09:54 10:54 11:54

Christie St after Lee Holm Rd, St Marys 08:58 09:58 10:58 11:58
Werrington County Shopping Village, Dunheved
Rd, Werrington County

07:01 08:01 09:01 10:01 11:01 12:01

Cambrige Park Shops Oxford St, Cambridge Park 07:06 08:06 09:06 10:06 11:06 12:06
High St opp Kradle Krayons, Penrith 07:11 08:11 09:11 10:11 11:11 12:11
Penrith Station 07:19 08:19 09:19 10:19 11:19 12:19

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 12:41 13:11 13:41 14:11 14:41 15:11 15:41 16:11 16:41
Luxford Rd opp Popondetta Rd, Whalan 12:45 13:15N 13:45 14:15N 14:45 15:15N 15:45 16:15 16:45
Rymill Rd opp Bernacci St, Tregear 13:21N 14:21N 15:21N
Luxford Rd after Popondetta Rd, Whalan 13:26 14:26 15:26
Mount Druitt Station, Mount Druitt 13:35 14:35 15:35
Rymill Rd before Ellsworth Dr, Tregear 12:50 13:50 14:50 15:50 16:20 16:50
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

12:54 13:54 14:54 15:54 16:54

Christie St after Lee Holm Rd, St Marys 12:58 13:58 14:58 15:58 16:58
Werrington County Shopping Village, Dunheved
Rd, Werrington County

13:01 14:01 15:01 16:01 17:01

Cambrige Park Shops Oxford St, Cambridge Park 13:06 14:06 15:06 16:06 17:06
High St opp Kradle Krayons, Penrith 13:11 14:11 15:11 16:11 17:11
Penrith Station 13:19 14:19 15:19 16:19 17:19



780 Mount Druitt to Penrith via Ropes
Crossing

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 17:41 18:51 19:51 20:51
Luxford Rd opp Popondetta Rd, Whalan 17:45 18:55 19:55 20:55
Rymill Rd before Ellsworth Dr, Tregear 17:50 18:59 19:59 20:59
Ropes Crossing Shops Hollows Pde, Ropes
Crossing

17:54 19:03 20:03 21:03

Christie St after Lee Holm Rd, St Marys 17:58 19:07
Werrington County Shopping Village, Dunheved
Rd, Werrington County

18:01 19:10

Cambrige Park Shops Oxford St, Cambridge Park 18:06 19:15
High St opp Kradle Krayons, Penrith 18:11 19:19
Penrith Station 18:19 19:26



785 Werrington to Penrith via
Cambridge Park

How to use this timetable
This timetable provides a snap shot of service information in
24-hour time (e.g. 5am = 05:00, 5pm = 17:00). Information
contained in this timetable is subject to change without notice.
Please note that timetables do not include minor stops,
additional trips for special events, short term changes, holiday
timetable changes, real-time information or any disruption
alerts.

For the most up-to-date times, use the Trip Planner or
Departures on transportnsw.info

Real-time planning
You can plan your trip with real-time information using the
Trip Planner or Departures on transportnsw.info or by
downloading travel apps on your smartphone or tablet.

The Trip Planner, Departures and travel apps offer various
features:

favourite your regular trips

see where your service is on the route

get estimated pick up and arrival times

receive service updates

find nearby stations, stops, wharves and routes

check accessibility information

Find the latest apps at transportnsw.info/apps

Accessible services
All new buses are wheelchair-accessible with low-level floors
and space for wheelchairs, prams or strollers. Look for the 
symbol in this timetable. Some older buses may not have all the
features you need. There will be more accessible services as
older buses are replaced.

Who is providing my bus services?
The bus services shown in this timetable are run by Busways
Western Sydney.

Fares
To travel on public transport in Sydney and surrounding regions,
an Opal card is the cheapest and easiest ticket option.

An Opal card is a smartcard you keep and reuse. Add value
before you travel and tap on and tap off to pay your fares
throughout Sydney, the Blue Mountains, Central Coast, the
Hunter and the Illawarra.

Fares are based on:

the type of Opal card you use

the distance you travel from tap on to tap off

the mode of transport you choose

any Opal benefits such as discounts and capped fares that apply

Find out more about Opal fares and benefits at
transportnsw.info/opal

Which Opal card is right for you?
Adult - Customers 16 years and over who are not entitled
to any concessions and normally pay full fare.

Child/Youth - For customers aged 4-15 (inclusive), or customers
16 years or older who hold a NSW/ACT Senior Secondary
Student Concession Card.

Gold Senior/Pensioner - For eligible NSW and interstate
seniors, pensioners, war widows/ers and asylum seekers.

Concession - For eligible tertiary students, job seekers,
apprentices and trainees.

How to get an Opal card
You can get an Adult and Child/Youth Opal cards over the
counter at thousands of Opal retailers that display the Opal sign

. To find your nearest retailer visit transportnsw.info/opal.

If you are eligible to travel with concession fares you can apply
for a Gold Senior/Pensioner or Concession Opal card. Visit
transportnsw.info/opal for more information.

Explanation of definitions and symbols
Wheelchair Accessible

P Bus commences from Richmond Rd & Copeland St 1
minutes earlier

T Public school holidays bus operates through timing
point 10 minutes later than time shown

S Bus operates public school days only

C Public school days bus diverts from Richmond Rd via
Cox Ave & Phillip St, omitting Copeland St between
Richmond Rd & Phillip St



785 Penrith to Werrington via
Cambridge Park

Valid from: 15 Oct 2018 Creation date: 31 Oct 2018
NOTE: Information is correct on date of download.

Monday to Friday
Penrith Station 07:01 07:30 08:05 08:31 09:06
Lemongrove Rd opp Thurston St, Penrith 07:04 07:33 08:08 08:34 09:10
St Josephs Primary School Richmond Rd,
Kingswood

08:40

Richmond Rd after College St, Kingswood (2747) 05:08 05:38 06:12 06:42 07:07 07:36 08:11 08:42 09:13
Cambridge St near Cam St, Cambridge Park 05:09P 05:39P 06:13P 06:43P 07:09 07:38 08:13 08:45 09:15
Burton St opp Lack Pl, Werrington 05:14 05:44 06:18 06:48 07:15 07:44 08:19 08:51 09:21
Werrington Station 05:19 05:49 06:23 06:53 07:21 07:50 08:25 08:57 09:27

Monday to Friday
Penrith Station 09:39 10:39 11:39 12:39 13:39 14:50 15:30 16:00 16:27
Lemongrove Rd opp Thurston St, Penrith 09:43 10:43 11:43 12:43 13:43 14:54T 15:35 16:05 16:32
St Josephs Primary School Richmond Rd,
Kingswood

15:03

Richmond Rd after College St, Kingswood (2747) 09:46 10:46 11:46 12:46 13:46 15:06 15:39 16:09 16:36
Cambridge St near Cam St, Cambridge Park 09:48 10:48 11:48 12:48 13:48 15:08 15:42 16:11 16:38
Burton St opp Lack Pl, Werrington 09:54 10:54 11:54 12:54 13:54 15:14 15:48 16:16 16:43
Werrington Station 10:00 11:00 12:00 13:00 14:00 15:20 15:54 16:22 16:49

Monday to Friday
Penrith Station 16:55 17:26 17:54 18:24 18:54 19:24 19:50 20:48
Lemongrove Rd opp Thurston St, Penrith 17:00 17:31 17:58 18:28 18:57 19:27 19:53 20:51
Richmond Rd after College St, Kingswood (2747) 17:04 17:35 18:02 18:32 19:00 19:30 19:56 20:54
Cambridge St near Cam St, Cambridge Park 17:06 17:37 18:04 18:34 19:02 19:32 19:58 20:56
Burton St opp Lack Pl, Werrington 17:11 17:42 18:09 18:39 19:07 19:37 20:03 21:01
Werrington Station 17:16 17:47 18:14 18:44 19:12 19:42 20:08 21:06

Saturday
Penrith Station 07:13 08:13 09:45 10:45 11:45 12:45 13:45 14:45 15:45
Lemongrove Rd opp Thurston St, Penrith 07:16 08:16 09:49 10:49 11:49 12:49 13:49 14:49 15:49
Richmond Rd after College St, Kingswood (2747) 07:18 08:18 09:53 10:53 11:53 12:53 13:53 14:53 15:53
Cambridge St near Cam St, Cambridge Park 07:20 08:20 09:55 10:55 11:55 12:55 13:55 14:55 15:55
Burton St opp Lack Pl, Werrington 07:25 08:25 10:00 11:00 12:00 13:00 14:00 15:00 16:00
Werrington Station 07:31 08:31 10:06 11:06 12:06 13:06 14:06 15:06 16:06

Saturday
Penrith Station 16:45 17:45 18:45
Lemongrove Rd opp Thurston St, Penrith 16:49 17:49 18:49
Richmond Rd after College St, Kingswood (2747) 16:53 17:53 18:53
Cambridge St near Cam St, Cambridge Park 16:55 17:55 18:55
Burton St opp Lack Pl, Werrington 17:00 18:00 19:00
Werrington Station 17:06 18:06 19:06

Sunday & Public Holidays
Penrith Station 08:19 09:19 10:19 11:19 12:19 13:19 14:19 15:19 16:19
Lemongrove Rd opp Thurston St, Penrith 08:23 09:23 10:23 11:23 12:23 13:23 14:23 15:23 16:23
Richmond Rd after College St, Kingswood (2747) 08:26 09:26 10:26 11:26 12:26 13:26 14:26 15:26 16:26
Cambridge St near Cam St, Cambridge Park 08:28 09:28 10:28 11:28 12:28 13:28 14:28 15:28 16:28
Burton St opp Lack Pl, Werrington 08:33 09:33 10:33 11:33 12:33 13:33 14:33 15:33 16:33
Werrington Station 08:39 09:39 10:39 11:39 12:39 13:39 14:39 15:39 16:39



785 Werrington to Penrith via
Cambridge Park

Monday to Friday
Werrington Station 05:21 05:51 06:24 06:54 07:22 07:51 08:28 08:58 09:28
Burton St after Heavey St, Werrington 05:23 05:53 06:26 06:56 07:25 07:54 08:32 09:02 09:30
Cambridge St near Cam St, Cambridge Park 05:27 05:57 06:30 07:00 07:30 08:00 08:38 09:08 09:35
Lemongrove Rd at Thurston St, Penrith 05:33 06:03 06:36 07:06 07:37 08:08 08:46 09:16 09:43
Penrith Station 05:40 06:10 06:43 07:13 07:44 08:15 08:54 09:24 09:51

Monday to Friday
Service Information S
Werrington Station 10:02 11:02 12:02 13:02 14:02 15:22 15:57 16:23 16:50
Burton St after Heavey St, Werrington 10:04 11:04 12:04 13:04 14:04 15:26 15:59 16:25 16:52
Cambridge St near Cam St, Cambridge Park 10:09 11:09 12:09 13:09 14:09 15:31C 16:04 16:30 16:57
St Josephs Primary School Richmond Rd,
Kingswood

15:33

Lemongrove Rd at Thurston St, Penrith 10:17 11:17 12:17 13:17 14:17 15:39C 16:11 16:37 17:04
Penrith Station 10:25 11:25 12:25 13:25 14:25 15:48 16:20 16:46 17:12

Monday to Friday
Werrington Station 17:17 17:48 18:15 18:45 19:45
Burton St after Heavey St, Werrington 17:19 17:50 18:17 18:48 19:48
Cambridge St near Cam St, Cambridge Park 17:24 17:55 18:22 18:53 19:53
Lemongrove Rd at Thurston St, Penrith 17:31 18:00 18:27 18:58 19:58
Penrith Station 17:39 18:08 18:35 19:04 20:04

Saturday
Werrington Station 07:32 08:32 09:07 10:07 11:07 12:07 13:07 14:07 15:07
Burton St after Heavey St, Werrington 07:34 08:34 09:09 10:09 11:09 12:09 13:09 14:09 15:09
Cambridge St near Cam St, Cambridge Park 07:38 08:39 09:14 10:14 11:14 12:14 13:14 14:14 15:14
Lemongrove Rd at Thurston St, Penrith 07:44 08:46 09:21 10:21 11:21 12:21 13:21 14:21 15:21
Penrith Station 07:51 08:54 09:29 10:29 11:29 12:29 13:29 14:29 15:29

Saturday
Werrington Station 16:07 17:07 18:07
Burton St after Heavey St, Werrington 16:09 17:09 18:09
Cambridge St near Cam St, Cambridge Park 16:14 17:14 18:14
Lemongrove Rd at Thurston St, Penrith 16:21 17:21 18:21
Penrith Station 16:29 17:29 18:29

Sunday & Public Holidays
Werrington Station 08:40 09:40 10:40 11:40 12:40 13:40 14:40 15:40 16:40
Burton St after Heavey St, Werrington 08:42 09:42 10:42 11:42 12:42 13:42 14:42 15:42 16:42
Cambridge St near Cam St, Cambridge Park 08:47 09:47 10:47 11:47 12:47 13:47 14:47 15:47 16:47
Lemongrove Rd at Thurston St, Penrith 08:54 09:54 10:54 11:54 12:54 13:54 14:54 15:54 16:54
Penrith Station 09:01 10:01 11:01 12:01 13:01 14:01 15:01 16:01 17:01



789 Luddenham to Penrith

How to use this timetable
This timetable provides a snap shot of service information in
24-hour time (e.g. 5am = 05:00, 5pm = 17:00). Information
contained in this timetable is subject to change without notice.
Please note that timetables do not include minor stops,
additional trips for special events, short term changes, holiday
timetable changes, real-time information or any disruption
alerts.

For the most up-to-date times, use the Trip Planner or
Departures on transportnsw.info

Real-time planning
You can plan your trip with real-time information using the
Trip Planner or Departures on transportnsw.info or by
downloading travel apps on your smartphone or tablet.

The Trip Planner, Departures and travel apps offer various
features:

favourite your regular trips

see where your service is on the route

get estimated pick up and arrival times

receive service updates

find nearby stations, stops, wharves and routes

check accessibility information

Find the latest apps at transportnsw.info/apps

Accessible services
All new buses are wheelchair-accessible with low-level floors
and space for wheelchairs, prams or strollers. Look for the 
symbol in this timetable. Some older buses may not have all the
features you need. There will be more accessible services as
older buses are replaced.

Who is providing my bus services?
The bus services shown in this timetable are run by Busways
Western Sydney.

Fares
To travel on public transport in Sydney and surrounding regions,
an Opal card is the cheapest and easiest ticket option.

An Opal card is a smartcard you keep and reuse. Add value
before you travel and tap on and tap off to pay your fares
throughout Sydney, the Blue Mountains, Central Coast, the
Hunter and the Illawarra.

Fares are based on:

the type of Opal card you use

the distance you travel from tap on to tap off

the mode of transport you choose

any Opal benefits such as discounts and capped fares that apply

Find out more about Opal fares and benefits at
transportnsw.info/opal

Which Opal card is right for you?
Adult - Customers 16 years and over who are not entitled
to any concessions and normally pay full fare.

Child/Youth - For customers aged 4-15 (inclusive), or customers
16 years or older who hold a NSW/ACT Senior Secondary
Student Concession Card.

Gold Senior/Pensioner - For eligible NSW and interstate
seniors, pensioners, war widows/ers and asylum seekers.

Concession - For eligible tertiary students, job seekers,
apprentices and trainees.

How to get an Opal card
You can get an Adult and Child/Youth Opal cards over the
counter at thousands of Opal retailers that display the Opal sign

. To find your nearest retailer visit transportnsw.info/opal.

If you are eligible to travel with concession fares you can apply
for a Gold Senior/Pensioner or Concession Opal card. Visit
transportnsw.info/opal for more information.

Explanation of definitions and symbols
P Bus operates via Parker St direct, omitting Smith St &

Bringelly Rd

S Bus operates public school days only



789 Penrith to Luddenham

Valid from: 15 Oct 2018 Creation date: 31 Oct 2018
NOTE: Information is correct on date of download.

Monday to Friday
Service Information S
Penrith Station 06:57 15:37
St Nicholas of Myra School Lethbridge St, Penrith 15:41
Parker St after Derby St, Kingswood 07:05 15:45
Orchard Hills Medical Centre, Bringelly Rd,
Orchard Hills

15:51

The Northern Rd after Castle Rd, Orchard Hills 07:11P 15:51
Cross Rd Penrith Anglican College, Orchard Hills 15:54
Old Northern Rd opp 2051, Orchard Hills 07:15 15:59
The Northern Rd near Elizabeth Dr, Luddenham 07:23 16:07
Adams Rd at The Northern Rd, Luddenham 07:27 16:11



789 Luddenham to Penrith

Monday to Friday
Adams Rd at The Northern Rd, Luddenham 07:28 16:18
The Northern Rd near Elizabeth Dr, Luddenham 07:32 16:21
2051 The Northern Rd, Glenmore Park 07:41 16:29
Bringelly Rd after The Northern Rd, Kingswood 07:46 16:34
Kingswood High School, Bringelly Rd, Kingswood 07:52
Parker St at Derby St, Penrith 07:54 16:40
Penrith Station 08:02 16:48
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Timing Points
A Penrith Interchange

B Penrith High Street & Parker Street
C Penrith Lemongrove Road & Thurston Street
D Penrith Richmond Road & Cooper Street
E Cranebrook The Northern Road & Ninth Avenue
F Londonderry Londonderry Road & The Northern Road
G Londonderry Parker Road & Carrington Road
H Londonderry Public School Trahlee Road
I Cranebrook Cranebrook Road & Boundary Road
J Cranebrook Church Street & East Wilchard Road
K Castlereagh Hinxman Road & Sheredan Road
L Agnes Banks Castlereagh Road & Springwood Road
M Hobartville Valder Avenue & Southee Road
N Richmond Station East Market Street

Timing Points
A Penrith Interchange

B Penrith High Street & Parker Street
C Penrith Lemongrove Road & Thurston Street
D Penrith Richmond Road & Cooper Street
E Cranebrook The Northern Road & Ninth Avenue
F Londonderry Londonderry Road & The Northern Road
G Londonderry Parker Road & Carrington Road
H Londonderry Public School Trahlee Road
I Cranebrook Cranebrook Road & Boundary Road
J Cranebrook Church Street & East Wilchard Road
K Castlereagh Hinxman Road & Sheredan Road
L Agnes Banks Castlereagh Road & Springwood Road
M Hobartville Valder Avenue & Southee Road
N Richmond Station East Market Street
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Timing Points
A Penrith Interchange

B South Penrith Jamison Road & Penrose Crescent
C Kingswood Angophora Avenue & Casuarina Circuit
D WSU Kingswood Second Avenue & O'Connell Street
E Claremont Meadows Sunflower Drive & Daisy Place
F Nepean Hospital Derby Street
G Caddens Cadda Ridge Drive & Valencia Street
H Claremont Meadows Caddens Road & Galea Street
I Claremont Meadows Shops Myrtle Road
J St Marys Interchange

K St Marys Monfarville Street & Saddington Street
L Colyton Desborough Road & Bennett Road
M Colyton Hotel Hewitt Street & Roper Road
N Oxley Park Great Western Highway & Sydney Street
O Oxley Park Brisbane Street & Melbourne Street
P Mt Druitt Interchange
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Timing Points
A Penrith Interchange

B South Penrith Jamison Road & Penrose Crescent
C Kingswood Angophora Avenue & Casuarina Circuit
D WSU Kingswood Second Avenue & O'Connell Street
E Claremont Meadows Sunflower Drive & Daisy Place
F Nepean Hospital Derby Street
G Caddens Cadda Ridge Drive & Valencia Street
H Claremont Meadows Caddens Road & Galea Street
I Claremont Meadows Shops Myrtle Road
J St Marys Interchange

K St Marys Monfarville Street & Saddington Street
L Colyton Desborough Road & Bennett Road
M Colyton Hotel Hewitt Street & Roper Road
N Oxley Park Great Western Highway & Sydney Street
O Oxley Park Brisbane Street & Melbourne Street
P Mt Druitt Interchange
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Timing Points
A Penrith Interchange

B Penrith High Street & Parker Street
C Cambridge Park Shops Oxford Street & Barry St
D Penrith Lemongrove Road & Thurston Street
E Cambridge Gardens Trinity Drive & Grange Crescent
F Werrington Downs Greenbank Drive & Harvest Drive
G Werrington County Shops Dunheved Road
H Cambridge Park Cambridge Street & Cam Street
I Werrington Burton Street & Lack Place
J Werrington Station Kazanis Court
K St Marys Christie Street & Lee Holm Road
L Ropes Crossing Shops Hollows Parade
M Tregear Rymill Road & Penguin Place
N Whalan Luxford Road & Popondetta Road
O Mt Druitt Interchange

P North St Marys Maple Street & Mulga Street
Q St Marys Interchange
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Timing Points
A Penrith Interchange
B Penrith Station Street & Jamison Road
C Nepean Shores Resort Tench Avenue
D Regentville Mulgoa Road & Spencer Street
E Mulgoa Mulgoa Road & Littlefields Road
F Wallacia Davenport Drive & Kadiera Close
G Silverdale Marsh Road & Silverdale Road
H Warragamba Weir Road & Ninth Street
I Nepean Hospital Derby Street & Parker Street
J Kingswood Bringelly Road & The Northern Road
K Orchard Hills The Northern Road & Wentworth Road
L Luddenham The Northern Road & Elizabeth Drive
M Luddenham Adams Road & The Northern Road
N Regentville Jeanette Street & Mulgoa Road
O Glenmore Park Surveyors Creek Road & The Lakes Dr
P Orchard Hills Wentworth Road & Kingswood Road
Q Claremont Meadows Caddens Road & Silkwood Ave
R Claremont Meadows Gipps Street & Great Western 

Highway
S St Marys Interchange



677 Richmond to Penrith via
Londonderry

How to use this timetable
This timetable provides a snap shot of service information in
24-hour time (e.g. 5am = 05:00, 5pm = 17:00). Information
contained in this timetable is subject to change without notice.
Please note that timetables do not include minor stops,
additional trips for special events, short term changes, holiday
timetable changes, real-time information or any disruption
alerts.

For the most up-to-date times, use the Trip Planner or
Departures on transportnsw.info

Real-time planning
You can plan your trip with real-time information using the
Trip Planner or Departures on transportnsw.info or by
downloading travel apps on your smartphone or tablet.

The Trip Planner, Departures and travel apps offer various
features:

favourite your regular trips

see where your service is on the route

get estimated pick up and arrival times

receive service updates

find nearby stations, stops, wharves and routes

check accessibility information

Find the latest apps at transportnsw.info/apps

Accessible services
All new buses are wheelchair-accessible with low-level floors
and space for wheelchairs, prams or strollers. Look for the 
symbol in this timetable. Some older buses may not have all the
features you need. There will be more accessible services as
older buses are replaced.

Who is providing my bus services?
The bus services shown in this timetable are run by Busways
Western Sydney.

Fares
To travel on public transport in Sydney and surrounding regions,
an Opal card is the cheapest and easiest ticket option.

An Opal card is a smartcard you keep and reuse. Add value
before you travel and tap on and tap off to pay your fares
throughout Sydney, the Blue Mountains, Central Coast, the
Hunter and the Illawarra.

Fares are based on:

the type of Opal card you use

the distance you travel from tap on to tap off

the mode of transport you choose

any Opal benefits such as discounts and capped fares that apply

Find out more about Opal fares and benefits at
transportnsw.info/opal

Which Opal card is right for you?
Adult - Customers 16 years and over who are not entitled
to any concessions and normally pay full fare.

Child/Youth - For customers aged 4-15 (inclusive), or customers
16 years or older who hold a NSW/ACT Senior Secondary
Student Concession Card.

Gold Senior/Pensioner - For eligible NSW and interstate
seniors, pensioners, war widows/ers and asylum seekers.

Concession - For eligible tertiary students, job seekers,
apprentices and trainees.

How to get an Opal card
You can get an Adult and Child/Youth Opal cards over the
counter at thousands of Opal retailers that display the Opal sign

. To find your nearest retailer visit transportnsw.info/opal.

If you are eligible to travel with concession fares you can apply
for a Gold Senior/Pensioner or Concession Opal card. Visit
transportnsw.info/opal for more information.

Explanation of definitions and symbols
Wheelchair Accessible

Q Bus diverts from The Northern Rd via Cranebrook Rd,
Taylor Rd, Nutt Rd & Torkington Rd, omitting
Londonderry Rd between Cranebrook Rd & Torkington
Rd

S Bus operates public school days only

A Bus operates via Belmore St, Station St, Derby St,
Castlereagh St, Lethbridge St & Parker St to Great
Western Hwy, then via normal route



677 Penrith to Richmond via
Londonderry

Valid from: 15 Oct 2018 Creation date: 31 Oct 2018
NOTE: Information is correct on date of download.

Monday to Friday
Service Information S S
Penrith Station 07:09 08:09 09:09 11:19 13:09 15:39 16:39 17:24 18:24
Kradle Krayon, High St, Penrith 07:13 08:14 09:14 11:24 13:14 16:44 17:29 18:29
Penrith PS and HS, Lethbridge St, Penrith 15:45A
Richmond St after Cooper St, Penrith 07:17 08:18 09:18 11:28 13:18 15:54 16:49 17:34 18:33
The Northern Rd near Ninth Av - Timetable
Timing Point, Jordan Springs

07:20 08:23 09:21 11:31 13:21 15:58 16:53 17:38 18:36

The Northern Rd before Cranebrook Rd,
Cranebrook

07:24Q 08:27 09:25 11:35 13:25 16:01Q 16:57 17:42 18:40

St Pauls Grammar (SchoolGrounds), Cranebrook 08:31 16:05
Londonderry Public School Trahlee Rd,
Londonderry

07:37Q 08:41 09:32 11:42 13:32 16:13Q 17:04 17:49 18:47

Bell Av near Valder Av, Hobartville 07:43 08:47 09:49 11:49 13:49 16:19 17:11 18:06 18:53
East Market St opp Richmond Station, Richmond 07:50 08:55 09:56 11:56 13:56 16:26 17:18 18:13 19:00

Saturday
Penrith Station 08:44 10:54 12:54 14:54 16:44 18:54
Kradle Krayon, High St, Penrith 08:48 10:58 12:58 14:58 16:48 18:58
Richmond St after Cooper St, Penrith 08:52 11:02 13:02 15:02 16:52 19:02
The Northern Rd near Ninth Av - Timetable
Timing Point, Jordan Springs

08:55 11:05 13:05 15:05 16:55 19:05

The Northern Rd before Cranebrook Rd,
Cranebrook

08:58 11:08 13:08 15:08 16:58 19:08

Londonderry Public School Trahlee Rd,
Londonderry

09:05 11:15 13:15 15:15 17:05 19:15

Bell Av near Valder Av, Hobartville 09:22 11:22 13:22 15:22 17:22 19:22
East Market St opp Richmond Station, Richmond 09:29 11:29 13:29 15:29 17:29 19:29

Sunday & Public Holidays
Penrith Station 08:44 10:54 12:54 14:54 16:44 18:44
Kradle Krayon, High St, Penrith 08:48 10:58 12:58 14:58 16:48 18:48
Richmond St after Cooper St, Penrith 08:52 11:02 13:02 15:02 16:52 18:52
The Northern Rd near Ninth Av - Timetable
Timing Point, Jordan Springs

08:55 11:05 13:05 15:05 16:55 18:55

The Northern Rd before Cranebrook Rd,
Cranebrook

08:58 11:08 13:08 15:08 16:58 18:58

Londonderry Public School Trahlee Rd,
Londonderry

09:05 11:15 13:15 15:15 17:05 19:05

Bell Av near Valder Av, Hobartville 09:22 11:22 13:22 15:22 17:22 19:12
East Market St opp Richmond Station, Richmond 09:29 11:29 13:29 15:29 17:29 19:19



677 Richmond to Penrith via
Londonderry

Monday to Friday
Service Information S S
Richmond Station 06:17 07:15 07:56 10:06 12:06 14:06 15:43 16:33 17:28
Bell Av near Valder Av, Hobartville 06:20 07:18 07:59 10:09 12:09 14:09 15:46 16:36 17:31
Londonderry Public School Trahlee Rd,
Londonderry

06:26 07:25 08:06 10:16 12:16 14:16 16:15 16:43 17:38

Londonderry Rd before The Northern Rd,
Londonderry

06:32 07:31 08:12 10:33 12:23 14:33 16:49 17:56

St Pauls Grammar (SchoolGrounds), Cranebrook 08:16
The Northern Rd near Ninth Av - Timetable
Timing Point, Jordan Springs

06:36 07:36 08:23 10:36 12:26 14:36 16:52 17:59

Richmond St opp Cooper St, Cambridge Gardens 06:40 07:41 08:29 10:40 12:30 14:40 16:56 18:03
High St opp Kradle Krayons, Penrith 06:47 07:49 08:40 10:46 12:36 14:46 17:04 18:09
Penrith Station 06:54 07:59 08:51 10:55 12:45 14:55 17:14 18:18

Monday to Friday
Richmond Station 18:28
Bell Av near Valder Av, Hobartville 18:31
Londonderry Public School Trahlee Rd,
Londonderry

18:38

Londonderry Rd before The Northern Rd,
Londonderry

18:44

The Northern Rd near Ninth Av - Timetable
Timing Point, Jordan Springs

18:47

Richmond St opp Cooper St, Cambridge Gardens 18:51
High St opp Kradle Krayons, Penrith 18:57
Penrith Station 19:06

Saturday
Richmond Station 07:40 09:40 11:40 13:40 15:40 17:40
Bell Av near Valder Av, Hobartville 07:43 09:43 11:43 13:43 15:43 17:43
Londonderry Public School Trahlee Rd,
Londonderry

07:49 09:49 11:49 13:49 15:49 17:49

Londonderry Rd before The Northern Rd,
Londonderry

07:56 10:06 11:56 13:56 15:56 18:06

The Northern Rd near Ninth Av - Timetable
Timing Point, Jordan Springs

07:59 10:09 11:59 13:59 15:59 18:09

Richmond St opp Cooper St, Cambridge Gardens 08:02 10:12 12:02 14:02 16:02 18:12
High St opp Kradle Krayons, Penrith 08:08 10:18 12:08 14:08 16:08 18:18
Penrith Station 08:17 10:27 12:17 14:17 16:17 18:27

Sunday & Public Holidays
Richmond Station 07:35 09:40 11:40 13:40 15:40 17:40
Bell Av near Valder Av, Hobartville 07:38 09:43 11:43 13:43 15:43 17:43
Londonderry Public School Trahlee Rd,
Londonderry

07:44 09:49 11:49 13:49 15:49 17:49

Londonderry Rd before The Northern Rd,
Londonderry

07:51 10:06 11:56 13:56 15:56 18:06

The Northern Rd near Ninth Av - Timetable
Timing Point, Jordan Springs

07:54 10:09 11:59 13:59 15:59 18:09

Richmond St opp Cooper St, Cambridge Gardens 07:57 10:12 12:02 14:02 16:02 18:12
High St opp Kradle Krayons, Penrith 08:03 10:18 12:08 14:08 16:08 18:18
Penrith Station 08:12 10:27 12:17 14:17 16:17 18:27



774 Mount Druitt to Penrith via Nepean
Hospital

How to use this timetable
This timetable provides a snap shot of service information in
24-hour time (e.g. 5am = 05:00, 5pm = 17:00). Information
contained in this timetable is subject to change without notice.
Please note that timetables do not include minor stops,
additional trips for special events, short term changes, holiday
timetable changes, real-time information or any disruption
alerts.

For the most up-to-date times, use the Trip Planner or
Departures on transportnsw.info

Real-time planning
You can plan your trip with real-time information using the
Trip Planner or Departures on transportnsw.info or by
downloading travel apps on your smartphone or tablet.

The Trip Planner, Departures and travel apps offer various
features:

favourite your regular trips

see where your service is on the route

get estimated pick up and arrival times

receive service updates

find nearby stations, stops, wharves and routes

check accessibility information

Find the latest apps at transportnsw.info/apps

Accessible services
All new buses are wheelchair-accessible with low-level floors
and space for wheelchairs, prams or strollers. Look for the 
symbol in this timetable. Some older buses may not have all the
features you need. There will be more accessible services as
older buses are replaced.

Who is providing my bus services?
The bus services shown in this timetable are run by Busways
Western Sydney.

Fares
To travel on public transport in Sydney and surrounding regions,
an Opal card is the cheapest and easiest ticket option.

An Opal card is a smartcard you keep and reuse. Add value
before you travel and tap on and tap off to pay your fares
throughout Sydney, the Blue Mountains, Central Coast, the
Hunter and the Illawarra.

Fares are based on:

the type of Opal card you use

the distance you travel from tap on to tap off

the mode of transport you choose

any Opal benefits such as discounts and capped fares that apply

Find out more about Opal fares and benefits at
transportnsw.info/opal

Which Opal card is right for you?
Adult - Customers 16 years and over who are not entitled
to any concessions and normally pay full fare.

Child/Youth - For customers aged 4-15 (inclusive), or customers
16 years or older who hold a NSW/ACT Senior Secondary
Student Concession Card.

Gold Senior/Pensioner - For eligible NSW and interstate
seniors, pensioners, war widows/ers and asylum seekers.

Concession - For eligible tertiary students, job seekers,
apprentices and trainees.

How to get an Opal card
You can get an Adult and Child/Youth Opal cards over the
counter at thousands of Opal retailers that display the Opal sign

. To find your nearest retailer visit transportnsw.info/opal.

If you are eligible to travel with concession fares you can apply
for a Gold Senior/Pensioner or Concession Opal card. Visit
transportnsw.info/opal for more information.

Explanation of definitions and symbols
Wheelchair Accessible

B Public school days bus diverts from Derby St via
Castlereagh St, Lethbridge St, Colless St & Derby St,
omitting Derby St between Castlereagh St & Colless St



774 Penrith to Mount Druitt via Nepean
Hospital

Valid from: 15 Oct 2018 Creation date: 31 Oct 2018
NOTE: Information is correct on date of download.

Monday to Friday
Penrith Station 05:04 05:36 06:06 06:36 06:50 07:18 08:06 08:42 09:12
Nepean Hospital Derby St, Kingswood 05:10 05:42 06:12 06:42 06:57 07:27 08:15 08:51 09:21
Cadda Ridge Dr at Murcott Tce, Caddens 05:16 05:48 06:18 06:48 07:05 07:35 08:23 08:59 09:29
Caddens Rd at Galea St, Claremont Meadows 05:25 05:57 06:27 06:57 07:16 07:46 08:34 09:10 09:40
Myrtle Rd opp Massa Pl, Claremont Meadows 05:29 06:01 06:31 07:01 07:21 07:51 08:39 09:15 09:45
St Marys Interchange  ARR   05:36 06:08 06:38 07:08 07:29 07:59 08:47 09:23 09:53
St Marys Interchange  DEP   05:37 06:09 06:39 07:09 07:31 08:01 08:49 09:25 09:55
Belltrees Village, Great Western Hwy, St Marys 05:42 06:14 06:44 07:14 07:36 08:06 08:54 09:30 10:00
Brisbane St near Melbourne St, Oxley Park 05:46 06:18 06:48 07:18 07:41 08:11 08:59 09:35 10:05
Mount Druitt Station, Mount Druitt 05:56 06:28 06:58 07:28 07:52 08:22 09:10 09:46 10:16

Monday to Friday
Penrith Station 09:42 10:12 10:42 11:12 11:42 12:12 12:42 13:12 13:47
Nepean Hospital Derby St, Kingswood 09:51 10:21 10:51 11:21 11:51 12:21 12:51 13:21 13:56
Cadda Ridge Dr at Murcott Tce, Caddens 09:59 10:29 10:59 11:29 11:59 12:29 12:59 13:29 14:04
Caddens Rd at Galea St, Claremont Meadows 10:10 10:40 11:10 11:40 12:10 12:40 13:10 13:40 14:15
Myrtle Rd opp Massa Pl, Claremont Meadows 10:15 10:45 11:15 11:45 12:15 12:45 13:15 13:45 14:20
St Marys Interchange  ARR   10:23 10:53 11:23 11:53 12:23 12:53 13:23 13:53 14:28
St Marys Interchange  DEP   10:25 10:55 11:25 11:55 12:25 12:55 13:25 13:55 14:30
Belltrees Village, Great Western Hwy, St Marys 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00 14:35
Brisbane St near Melbourne St, Oxley Park 10:35 11:05 11:35 12:05 12:35 13:05 13:35 14:05 14:40
Mount Druitt Station, Mount Druitt 10:46 11:16 11:46 12:16 12:46 13:16 13:46 14:16 14:51

Monday to Friday
Penrith Station 14:31 15:06 15:34B 16:06 16:30 16:58 17:28 17:58 18:33
St Nicholas of Myra School Lethbridge St, Penrith 15:40
Penrith PS and HS, Lethbridge St, Penrith 15:42
Nepean Hospital Derby St, Kingswood 14:40 15:15 15:45B 16:15 16:39 17:07 17:37 18:06 18:41
Cadda Ridge Dr at Murcott Tce, Caddens 14:48 15:23 15:53 16:23 16:47 17:15 17:45 18:13 18:48
Caddens Rd at Galea St, Claremont Meadows 14:59 15:34 16:04 16:34 16:58 17:26 17:56 18:23 18:58
Myrtle Rd opp Massa Pl, Claremont Meadows 15:04 15:39 16:09 16:39 17:03 17:31 18:01 18:28 19:03
St Marys Interchange  ARR   15:15 15:50 16:20 16:50 17:14 17:42 18:12 18:37 19:12
St Marys Interchange  DEP   15:17 15:52 16:22 16:52 17:16 17:44 18:14 18:39 19:14
Belltrees Village, Great Western Hwy, St Marys 15:23 15:58 16:28 16:58 17:22 17:50 18:20 18:44 19:19
Brisbane St near Melbourne St, Oxley Park 15:29 16:04 16:34 17:04 17:27 17:55 18:25 18:48 19:23
Mount Druitt Station, Mount Druitt 15:40 16:15 16:45 17:15 17:37 18:05 18:35 18:57 19:32

Monday to Friday
Penrith Station 19:05 19:35 20:10 20:40 21:10 21:40 22:10
Nepean Hospital Derby St, Kingswood 19:13 19:43 20:16 20:46 21:16 21:45 22:15
Cadda Ridge Dr at Murcott Tce, Caddens 19:20 19:50 20:23 20:53 21:23 21:52 22:22
Caddens Rd at Galea St, Claremont Meadows 19:30 20:00 20:33 21:03 21:33 22:02 22:32
Myrtle Rd opp Massa Pl, Claremont Meadows 19:35 20:05 20:38 21:08 21:38 22:07 22:37
St Marys Interchange  ARR   19:44 20:14 20:47 21:17 21:47 22:15 22:45
St Marys Interchange  DEP   19:46 20:16 20:49 21:19 21:49
Belltrees Village, Great Western Hwy, St Marys 19:51 20:21 20:53 21:23 21:53
Brisbane St near Melbourne St, Oxley Park 19:55 20:25 20:57 21:27 21:57
Mount Druitt Station, Mount Druitt 20:04 20:34 21:06 21:36 22:06



774 Penrith to Mount Druitt via Nepean
Hospital

Saturday
Penrith Station 05:28 06:11 07:13 08:13 09:18 10:18 11:18 12:18 13:18
Nepean Hospital Derby St, Kingswood 05:33 06:16 07:18 08:18 09:25 10:25 11:25 12:25 13:25
Cadda Ridge Dr at Murcott Tce, Caddens 05:39 06:22 07:24 08:24 09:33 10:33 11:33 12:33 13:33
Caddens Rd at Galea St, Claremont Meadows 05:48 06:31 07:33 08:33 09:44 10:44 11:44 12:44 13:44
Myrtle Rd opp Massa Pl, Claremont Meadows 05:53 06:36 07:38 08:38 09:49 10:49 11:49 12:49 13:49
St Marys Interchange  ARR   06:02 06:45 07:47 08:47 09:58 10:58 11:58 12:58 13:58
St Marys Interchange  DEP   06:03 06:46 07:48 08:48 10:00 11:00 12:00 13:00 14:00
Belltrees Village, Great Western Hwy, St Marys 06:07 06:50 07:52 08:52 10:04 11:04 12:04 13:04 14:04
Brisbane St near Melbourne St, Oxley Park 06:12 06:55 07:57 08:57 10:09 11:09 12:09 13:09 14:09
Mount Druitt Station, Mount Druitt 06:23 07:06 08:08 09:08 10:20 11:20 12:20 13:20 14:20

Saturday
Penrith Station 14:18 15:18 16:18 17:18 18:17 19:17 20:17 21:17 22:17
Nepean Hospital Derby St, Kingswood 14:25 15:25 16:25 17:25 18:22 19:22 20:22 21:22 22:22
Cadda Ridge Dr at Murcott Tce, Caddens 14:33 15:33 16:33 17:33 18:30 19:30 20:30 21:30 22:30
Caddens Rd at Galea St, Claremont Meadows 14:44 15:44 16:44 17:44 18:40 19:40 20:40 21:40 22:40
Myrtle Rd opp Massa Pl, Claremont Meadows 14:49 15:49 16:49 17:49 18:45 19:45 20:45 21:45 22:45
St Marys Interchange  ARR   14:58 15:58 16:58 17:58 18:53 19:53 20:53 21:53 22:53
St Marys Interchange  DEP   15:00 16:00 17:00 18:00 18:54 19:54 20:54 21:54
Belltrees Village, Great Western Hwy, St Marys 15:04 16:04 17:04 18:04 18:58 19:58 20:58 21:58
Brisbane St near Melbourne St, Oxley Park 15:09 16:09 17:09 18:09 19:02 20:02 21:02 22:02
Mount Druitt Station, Mount Druitt 15:20 16:20 17:20 18:20 19:12 20:12 21:12 22:12

Sunday & Public Holidays
Penrith Station 07:30 08:30 09:24 10:24 11:24 12:24 13:24 14:24 15:24
Nepean Hospital Derby St, Kingswood 07:35 08:35 09:31 10:31 11:31 12:31 13:31 14:31 15:31
Cadda Ridge Dr at Murcott Tce, Caddens 07:41 08:41 09:39 10:39 11:39 12:39 13:39 14:39 15:39
Caddens Rd at Galea St, Claremont Meadows 07:50 08:50 09:50 10:50 11:50 12:50 13:50 14:50 15:50
Myrtle Rd opp Massa Pl, Claremont Meadows 07:55 08:55 09:55 10:55 11:55 12:55 13:55 14:55 15:55
St Marys Interchange  ARR   08:04 09:04 10:04 11:04 12:04 13:04 14:04 15:04 16:04
St Marys Interchange  DEP   08:05 09:05 10:06 11:06 12:06 13:06 14:06 15:06 16:06
Belltrees Village, Great Western Hwy, St Marys 08:09 09:09 10:10 11:10 12:10 13:10 14:10 15:10 16:10
Brisbane St near Melbourne St, Oxley Park 08:14 09:14 10:15 11:15 12:15 13:15 14:15 15:15 16:15
Mount Druitt Station, Mount Druitt 08:25 09:25 10:26 11:26 12:26 13:26 14:26 15:26 16:26

Sunday & Public Holidays
Penrith Station 16:24 17:24 18:29 19:29 20:29 21:29
Nepean Hospital Derby St, Kingswood 16:31 17:31 18:36 19:34 20:34 21:34
Cadda Ridge Dr at Murcott Tce, Caddens 16:39 17:39 18:44 19:42 20:40 21:40
Caddens Rd at Galea St, Claremont Meadows 16:50 17:50 18:55 19:52 20:49 21:49
Myrtle Rd opp Massa Pl, Claremont Meadows 16:55 17:55 19:00 19:57 20:53 21:53
St Marys Interchange  ARR   17:04 18:04 19:09 20:05 21:00 22:00
St Marys Interchange  DEP   17:06 18:06 19:11 20:06
Belltrees Village, Great Western Hwy, St Marys 17:10 18:10 19:15 20:10
Brisbane St near Melbourne St, Oxley Park 17:15 18:15 19:20 20:14
Mount Druitt Station, Mount Druitt 17:26 18:26 19:31 20:24



774 Mount Druitt to Penrith via Nepean
Hospital

Monday to Friday
Mount Druitt Station, Mount Druitt 05:43 06:13 06:33 07:07 07:40 08:06 08:36 09:21
Brisbane St near Melbourne St, Oxley Park 05:49 06:19 06:40 07:14 07:47 08:14 08:44 09:29
Great Western Hwy at Fleming St, St Marys 05:53 06:23 06:45 07:19 07:52 08:21 08:51 09:35
St Marys Interchange  ARR   05:59 06:29 06:52 07:26 07:59 08:29 08:59 09:43
St Marys Interchange  DEP   04:59 06:00 06:30 06:54 07:28 08:01 08:31 09:01 09:45
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

05:05 06:06 06:36 07:01 07:35 08:08 08:38 09:08 09:52

Caddens Rd at Galea St, Claremont Meadows 05:08 06:09 06:39 07:04 07:38 08:11 08:42 09:12 09:56
Cadda Ridge Dr at Valencia St, Caddens 05:16 06:17 06:47 07:12 07:46 08:19 08:51 09:21 10:05
Nepean Hospital Derby St, Kingswood 05:22 06:23 06:53 07:19 07:53 08:26 08:58 09:28 10:12
Penrith Station 05:33 06:34 07:04 07:30 08:04 08:37 09:12 09:42 10:25

Monday to Friday
Mount Druitt Station, Mount Druitt 09:51 10:21 10:51 11:21 11:51 12:21 12:51 13:21 13:51
Brisbane St near Melbourne St, Oxley Park 09:59 10:29 10:59 11:29 11:59 12:29 12:59 13:29 13:59
Great Western Hwy at Fleming St, St Marys 10:05 10:35 11:05 11:35 12:05 12:35 13:05 13:35 14:05
St Marys Interchange  ARR   10:13 10:43 11:13 11:43 12:13 12:43 13:13 13:43 14:13
St Marys Interchange  DEP   10:15 10:45 11:15 11:45 12:15 12:45 13:15 13:45 14:15
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

10:22 10:52 11:22 11:52 12:22 12:52 13:22 13:52 14:22

Caddens Rd at Galea St, Claremont Meadows 10:26 10:56 11:26 11:56 12:26 12:56 13:26 13:56 14:26
Cadda Ridge Dr at Valencia St, Caddens 10:35 11:05 11:35 12:05 12:35 13:05 13:35 14:05 14:35
Nepean Hospital Derby St, Kingswood 10:42 11:12 11:42 12:12 12:42 13:12 13:42 14:12 14:42
Penrith Station 10:55 11:25 11:55 12:25 12:55 13:25 13:55 14:25 14:55

Monday to Friday
Mount Druitt Station, Mount Druitt 14:21 14:47 15:16 15:46 16:21 16:54 17:21 17:53 18:23
Brisbane St near Melbourne St, Oxley Park 14:29 14:57 15:26 15:56 16:30 17:03 17:30 18:02 18:30
Great Western Hwy at Fleming St, St Marys 14:35 15:04 15:33 16:03 16:36 17:09 17:36 18:08 18:36
St Marys Interchange  ARR   14:43 15:12 15:41 16:11 16:44 17:17 17:44 18:16 18:44
St Marys Interchange  DEP   14:45 15:14 15:43 16:13 16:46 17:19 17:46 18:18 18:46
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

14:52 15:21 15:50 16:20 16:53 17:26 17:53 18:25 18:53

Caddens Rd at Galea St, Claremont Meadows 14:56 15:25 15:54 16:24 16:56 17:29 17:56 18:28 18:56
Cadda Ridge Dr at Valencia St, Caddens 15:05 15:32 16:01 16:31 17:03 17:36 18:03 18:35 19:03
Nepean Hospital Derby St, Kingswood 15:12 15:39 16:08 16:38 17:09 17:42 18:09 18:41 19:09
Penrith Station 15:25 15:51 16:20 16:50 17:21 17:54 18:21 18:53 19:19

Monday to Friday
Mount Druitt Station, Mount Druitt 18:54 19:27 19:51 20:11 20:41 21:24 22:24 23:26
Brisbane St near Melbourne St, Oxley Park 19:01 19:34 19:58 20:18 20:48 21:31 22:31 23:33
Great Western Hwy at Fleming St, St Marys 19:07 19:40 20:04 20:24 20:54 21:37 22:37 23:39
St Marys Interchange  ARR   19:15 19:48 20:10 20:30 21:00 21:43 22:43 23:45
St Marys Interchange  DEP   19:17 19:50 20:12 20:31 21:01 21:44 22:44 23:46
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

19:24 19:57 20:18 20:37 21:07 21:50 22:50 23:52

Caddens Rd at Galea St, Claremont Meadows 19:27 20:00 20:21 20:40 21:10 21:53 22:53 23:55
Cadda Ridge Dr at Valencia St, Caddens 19:34 20:07 20:28 20:47 21:17 22:00 23:00 00:02
Nepean Hospital Derby St, Kingswood 19:40 20:13 20:34 20:53 21:23 22:06 23:06 00:08
Penrith Station 19:50 20:23 20:43 21:02 21:32 22:15 23:15 00:17



774 Mount Druitt to Penrith via Nepean
Hospital

Saturday
Mount Druitt Station, Mount Druitt 06:57 08:09 09:16 10:16 11:16 12:16 13:16 14:16 15:16
Brisbane St near Melbourne St, Oxley Park 07:04 08:16 09:24 10:24 11:24 12:24 13:24 14:24 15:24
Great Western Hwy at Fleming St, St Marys 07:09 08:21 09:30 10:30 11:30 12:30 13:30 14:30 15:30
St Marys Interchange  ARR   07:16 08:28 09:38 10:38 11:38 12:38 13:38 14:38 15:38
St Marys Interchange  DEP   07:18 08:30 09:40 10:40 11:40 12:40 13:40 14:40 15:40
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

07:25 08:37 09:47 10:47 11:47 12:47 13:47 14:47 15:47

Caddens Rd at Galea St, Claremont Meadows 07:28 08:40 09:51 10:51 11:51 12:51 13:51 14:51 15:51
Cadda Ridge Dr at Valencia St, Caddens 07:36 08:48 09:59 10:59 11:59 12:59 13:59 14:59 15:59
Nepean Hospital Derby St, Kingswood 07:43 08:55 10:06 11:06 12:06 13:06 14:06 15:06 16:06
Penrith Station 07:54 09:06 10:18 11:18 12:18 13:18 14:18 15:18 16:18

Saturday
Mount Druitt Station, Mount Druitt 16:16 17:16 18:16 19:16 20:16 21:16 22:16
Brisbane St near Melbourne St, Oxley Park 16:24 17:24 18:24 19:23 20:23 21:23 22:23
Great Western Hwy at Fleming St, St Marys 16:30 17:30 18:30 19:29 20:29 21:29 22:29
St Marys Interchange  ARR   16:38 17:38 18:38 19:37 20:37 21:37 22:37
St Marys Interchange  DEP   16:40 17:40 18:40 19:39 20:39 21:39 22:39
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

16:47 17:47 18:47 19:46 20:46 21:46 22:46

Caddens Rd at Galea St, Claremont Meadows 16:51 17:51 18:51 19:49 20:49 21:49 22:49
Cadda Ridge Dr at Valencia St, Caddens 16:59 17:59 18:59 19:56 20:56 21:56 22:56
Nepean Hospital Derby St, Kingswood 17:06 18:06 19:06 20:02 21:02 22:02 23:02
Penrith Station 17:18 18:18 19:18 20:12 21:12 22:12 23:12

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 08:33 09:33 10:33 11:33 12:33 13:33 14:33 15:33
Brisbane St near Melbourne St, Oxley Park 08:41 09:41 10:41 11:41 12:41 13:41 14:41 15:41
Great Western Hwy at Fleming St, St Marys 08:47 09:47 10:47 11:47 12:47 13:47 14:47 15:47
St Marys Interchange  ARR   08:55 09:55 10:55 11:55 12:55 13:55 14:55 15:55
St Marys Interchange  DEP   07:51 08:57 09:57 10:57 11:57 12:57 13:57 14:57 15:57
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

07:57 09:04 10:04 11:04 12:04 13:04 14:04 15:04 16:04

Caddens Rd at Galea St, Claremont Meadows 08:00 09:08 10:08 11:08 12:08 13:08 14:08 15:08 16:08
Cadda Ridge Dr at Valencia St, Caddens 08:08 09:16 10:16 11:16 12:16 13:16 14:16 15:16 16:16
Nepean Hospital Derby St, Kingswood 08:14 09:23 10:23 11:23 12:23 13:23 14:23 15:23 16:23
Penrith Station 08:23 09:35 10:35 11:35 12:35 13:35 14:35 15:35 16:35

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 16:33 17:33 18:28 19:28 20:28
Brisbane St near Melbourne St, Oxley Park 16:41 17:41 18:35 19:35 20:35
Great Western Hwy at Fleming St, St Marys 16:47 17:47 18:41 19:41 20:41
St Marys Interchange  ARR   16:55 17:55 18:49 19:49 20:49
St Marys Interchange  DEP   16:57 17:57 18:51 19:51 20:51 22:02
Claremont Meadows Shopping Centre, Myrtle Rd,
Claremont Meadows

17:04 18:04 18:58 19:58 20:58 22:09

Caddens Rd at Galea St, Claremont Meadows 17:08 18:08 19:01 20:01 21:01 22:12
Cadda Ridge Dr at Valencia St, Caddens 17:16 18:16 19:08 20:08 21:08 22:19
Nepean Hospital Derby St, Kingswood 17:23 18:23 19:14 20:14 21:14 22:25
Penrith Station 17:35 18:35 19:24 20:24 21:24 22:35



775 Mount Druitt to Penrith via Erskine
Park

How to use this timetable
This timetable provides a snap shot of service information in
24-hour time (e.g. 5am = 05:00, 5pm = 17:00). Information
contained in this timetable is subject to change without notice.
Please note that timetables do not include minor stops,
additional trips for special events, short term changes, holiday
timetable changes, real-time information or any disruption
alerts.

For the most up-to-date times, use the Trip Planner or
Departures on transportnsw.info

Real-time planning
You can plan your trip with real-time information using the
Trip Planner or Departures on transportnsw.info or by
downloading travel apps on your smartphone or tablet.

The Trip Planner, Departures and travel apps offer various
features:

favourite your regular trips

see where your service is on the route

get estimated pick up and arrival times

receive service updates

find nearby stations, stops, wharves and routes

check accessibility information

Find the latest apps at transportnsw.info/apps

Accessible services
All new buses are wheelchair-accessible with low-level floors
and space for wheelchairs, prams or strollers. Look for the 
symbol in this timetable. Some older buses may not have all the
features you need. There will be more accessible services as
older buses are replaced.

Who is providing my bus services?
The bus services shown in this timetable are run by Busways
Western Sydney.

Fares
To travel on public transport in Sydney and surrounding regions,
an Opal card is the cheapest and easiest ticket option.

An Opal card is a smartcard you keep and reuse. Add value
before you travel and tap on and tap off to pay your fares
throughout Sydney, the Blue Mountains, Central Coast, the
Hunter and the Illawarra.

Fares are based on:

the type of Opal card you use

the distance you travel from tap on to tap off

the mode of transport you choose

any Opal benefits such as discounts and capped fares that apply

Find out more about Opal fares and benefits at
transportnsw.info/opal

Which Opal card is right for you?
Adult - Customers 16 years and over who are not entitled
to any concessions and normally pay full fare.

Child/Youth - For customers aged 4-15 (inclusive), or customers
16 years or older who hold a NSW/ACT Senior Secondary
Student Concession Card.

Gold Senior/Pensioner - For eligible NSW and interstate
seniors, pensioners, war widows/ers and asylum seekers.

Concession - For eligible tertiary students, job seekers,
apprentices and trainees.

How to get an Opal card
You can get an Adult and Child/Youth Opal cards over the
counter at thousands of Opal retailers that display the Opal sign

. To find your nearest retailer visit transportnsw.info/opal.

If you are eligible to travel with concession fares you can apply
for a Gold Senior/Pensioner or Concession Opal card. Visit
transportnsw.info/opal for more information.

Explanation of definitions and symbols
Wheelchair Accessible

S Bus operates public school days only

J Public school days bus diverts from Queen St via Charles
Hackett Dr, Pages Rd & Saddington St to Mamre Rd,
then via normal route, omitting Queen St & Mamre Rd
between Charles Hackett Dr & Saddington St

B Public school days bus diverts from Derby St via
Castlereagh St, Lethbridge St, Colless St & Derby St,
omitting Derby St between Castlereagh St & Colless St

C Public school days bus diverts from Derby St via
Doonmore St, High St, Lawson St, Henry St & Riley St to
Penrith Interchange, omitting Derby St & Station St
between Doonmore St & Henry St

A Public school days bus diverts from Carlisle Ave via
Ropes Creek Rd, Mt Druitt Rd & Great Western Hwy to
Carlisle Ave, then via normal route, omitting Carlisle
Ave between Ropes Creek Rd & Great Western Hwy



775 Penrith to Mount Druitt via Erskine
Park

Valid from: 15 Oct 2018 Creation date: 31 Oct 2018
NOTE: Information is correct on date of download.

Monday to Friday
Penrith Station 05:56 06:30 06:59 07:20 07:51 08:36
Nepean Hospital Derby St, Kingswood 06:01 06:35 07:04 07:26 07:58 08:45
Second Ave at Morphett St, Kingswood 06:04 06:38 07:07 07:29 08:01 08:49
Great Western Hwy after Water St, Werrington 06:07 06:41 07:10 07:33 08:06 08:53
St Marys Interchange  ARR   06:14 06:48 07:17 07:40 08:14 09:00
St Marys Interchange  DEP   06:15 06:49 07:19 07:42 08:16 09:02
St Marys RSL Mamre Rd, St Marys 06:20 06:54 07:25 07:48 08:21 09:07
St Clair Av near Banks Dr, St Clair 06:22 06:56 07:27 07:50 08:23 09:09
St Clair Shopping Centre Bennett Rd, St Clair 06:26 07:02 07:33 07:57 08:29 09:15
Peppertree Dr near Dilga Cr, Erskine Park 05:08 05:38 06:14 06:29 07:06 07:37 08:01 08:33 09:19
Erskine Park High School Swallow Dr, Erskine Park 05:10 05:40 06:16 06:31 07:08 07:39 08:04 08:36 09:21
Swallow Dr near Peppertree Dr, Erskine Park 05:12 05:42 06:18 06:35 07:12 07:43 08:08 08:39 09:23
Roper Rd opp Carlisle Ave, Colyton 05:16 05:46 06:22 06:40 07:17 07:49 08:14 08:45 09:28
Mount Druitt Station, Mount Druitt 05:24 05:54 06:30 06:49 07:26 07:59 08:25 08:56 09:38

Monday to Friday
Penrith Station 09:06 09:36 10:06 10:36 11:06 11:36 12:06 12:36 13:06
Nepean Hospital Derby St, Kingswood 09:15 09:45 10:15 10:45 11:15 11:45 12:15 12:45 13:15
Second Ave at Morphett St, Kingswood 09:19 09:49 10:19 10:49 11:19 11:49 12:19 12:49 13:19
Great Western Hwy after Water St, Werrington 09:23 09:53 10:23 10:53 11:23 11:53 12:23 12:53 13:23
St Marys Interchange  ARR   09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30
St Marys Interchange  DEP   09:32 10:02 10:32 11:02 11:32 12:02 12:32 13:02 13:32
St Marys RSL Mamre Rd, St Marys 09:37 10:07 10:37 11:07 11:37 12:07 12:37 13:07 13:37
St Clair Av near Banks Dr, St Clair 09:39 10:09 10:39 11:09 11:39 12:09 12:39 13:09 13:39
St Clair Shopping Centre Bennett Rd, St Clair 09:45 10:15 10:45 11:15 11:45 12:15 12:45 13:15 13:45
Peppertree Dr near Dilga Cr, Erskine Park 09:49 10:19 10:49 11:19 11:49 12:19 12:49 13:19 13:49
Erskine Park High School Swallow Dr, Erskine Park 09:51 10:21 10:51 11:21 11:51 12:21 12:51 13:21 13:51
Swallow Dr near Peppertree Dr, Erskine Park 09:53 10:23 10:53 11:23 11:53 12:23 12:53 13:23 13:53
Roper Rd opp Carlisle Ave, Colyton 09:58 10:28 10:58 11:28 11:58 12:28 12:58 13:28 13:58
Mount Druitt Station, Mount Druitt 10:08 10:38 11:08 11:38 12:08 12:38 13:08 13:38 14:08

Monday to Friday
Service Information S S
Penrith Station 13:36 14:03 14:30 14:58 15:28B 15:55 16:20 16:40 17:10
St Nicholas of Myra School Lethbridge St, Penrith 15:35
Penrith PS and HS, Lethbridge St, Penrith 15:37
Nepean Hospital Derby St, Kingswood 13:45 14:12 14:39 15:07 15:41B 16:04 16:29 16:49 17:19
Kingswood High School, Bringelly Rd, Kingswood 16:07
Second Ave at Morphett St, Kingswood 13:49 14:16 14:43 15:12 15:46 16:11 16:33 16:53 17:23
Great Western Hwy after Water St, Werrington 13:53 14:20 14:47 15:18 15:52 16:17 16:37 16:57 17:27
St Marys Interchange  ARR   14:00 14:28 14:55J 15:27 16:01 16:26 16:45 17:05 17:35
St Marys Interchange  DEP   14:02 14:30 14:57J 15:29 16:03 16:28 16:47 17:07 17:37
St Marys RSL Mamre Rd, St Marys 14:07 14:35 15:11J 15:35 16:09 16:34 16:53 17:13 17:43
St Clair Av near Banks Dr, St Clair 14:09 14:37 15:13 15:37 16:11 16:36 16:56 17:16 17:46
St Clair Shopping Centre Bennett Rd, St Clair 14:15 14:44 15:19 15:43 16:17 16:42 17:02 17:22 17:52
Peppertree Dr near Dilga Cr, Erskine Park 14:19 14:48 15:23 15:47 16:21 16:46 17:06 17:26 17:56
Erskine Park High School Swallow Dr, Erskine Park 14:21 14:51 15:26 15:49 16:22 16:47 17:08 17:28 17:57
Swallow Dr near Peppertree Dr, Erskine Park 14:23 14:54 15:29 15:51 16:25 16:50 17:10 17:30 17:59
Roper Rd opp Carlisle Ave, Colyton 14:28 14:59 15:34 15:56 16:30 16:55 17:14 17:34 18:03
Mount Druitt Station, Mount Druitt 14:38 15:09 15:44 16:06 16:40 17:05 17:24 17:44 18:13



775 Penrith to Mount Druitt via Erskine
Park

Monday to Friday
Penrith Station 17:40 18:10 18:41 19:11 19:41 20:22 21:22 22:22 23:24
Nepean Hospital Derby St, Kingswood 17:49 18:17 18:48 19:18 19:48 20:27 21:27 22:27 23:29
Second Ave at Morphett St, Kingswood 17:53 18:20 18:51 19:21 19:51 20:30 21:30 22:30 23:32
Great Western Hwy after Water St, Werrington 17:57 18:24 18:55 19:24 19:54 20:33 21:33 22:33 23:35
St Marys Interchange  ARR   18:05 18:31 19:02 19:30 20:00 20:39 21:39 22:39 23:41
St Marys Interchange  DEP   18:07 18:33 19:04 19:32 20:02 20:40 21:40 22:40
St Marys RSL Mamre Rd, St Marys 18:13 18:38 19:09 19:37 20:07 20:45 21:45 22:45
St Clair Av near Banks Dr, St Clair 18:16 18:40 19:11 19:39 20:09 20:47 21:47 22:47
St Clair Shopping Centre Bennett Rd, St Clair 18:22 18:46 19:17 19:45 20:15 20:52 21:52 22:52
Peppertree Dr near Dilga Cr, Erskine Park 18:26 18:49 19:20 19:48 20:18 20:55 21:55 22:55
Erskine Park High School Swallow Dr, Erskine Park 18:27 18:50 19:21 19:49 20:19 20:56 21:56 22:56
Swallow Dr near Peppertree Dr, Erskine Park 18:29 18:52 19:23 19:51 20:21 20:58 21:58 22:58
Roper Rd opp Carlisle Ave, Colyton 18:33 18:56 19:27 19:55 20:25 21:01 22:01 23:01
Mount Druitt Station, Mount Druitt 18:43 19:05 19:36 20:04 20:34 21:09 22:09 23:09

Saturday
Penrith Station 07:11 08:11 09:03 10:03 11:03 12:03 13:03 14:03 15:03
Nepean Hospital Derby St, Kingswood 07:16 08:16 09:10 10:10 11:10 12:10 13:10 14:10 15:10
Second Ave at Morphett St, Kingswood 07:20 08:20 09:13 10:13 11:13 12:13 13:13 14:13 15:13
Great Western Hwy after Water St, Werrington 07:23 08:23 09:17 10:17 11:17 12:17 13:17 14:17 15:17
St Marys Interchange  ARR   07:30 08:30 09:25 10:25 11:25 12:25 13:25 14:25 15:25
St Marys Interchange  DEP   07:31 08:31 09:27 10:27 11:27 12:27 13:27 14:27 15:27
St Marys RSL Mamre Rd, St Marys 07:35 08:35 09:32 10:32 11:32 12:32 13:32 14:32 15:32
St Clair Av near Banks Dr, St Clair 07:37 08:37 09:34 10:34 11:34 12:34 13:34 14:34 15:34
St Clair Shopping Centre Bennett Rd, St Clair 07:43 08:43 09:40 10:40 11:40 12:40 13:40 14:40 15:40
Peppertree Dr near Dilga Cr, Erskine Park 07:45 08:45 09:44 10:44 11:44 12:44 13:44 14:44 15:44
Erskine Park High School Swallow Dr, Erskine Park 07:47 08:47 09:46 10:46 11:46 12:46 13:46 14:46 15:46
Swallow Dr near Peppertree Dr, Erskine Park 07:50 08:50 09:49 10:49 11:49 12:49 13:49 14:49 15:49
Roper Rd opp Carlisle Ave, Colyton 07:54 08:54 09:53 10:53 11:53 12:53 13:53 14:53 15:53
Mount Druitt Station, Mount Druitt 08:03 09:03 10:03 11:03 12:03 13:03 14:03 15:03 16:03

Saturday
Penrith Station 16:03 17:03 17:59 18:59 19:59 20:59 21:59 22:59
Nepean Hospital Derby St, Kingswood 16:10 17:10 18:04 19:04 20:04 21:04 22:04 23:04
Second Ave at Morphett St, Kingswood 16:13 17:13 18:07 19:07 20:07 21:07 22:06 23:06
Great Western Hwy after Water St, Werrington 16:17 17:17 18:11 19:11 20:11 21:11 22:10 23:10
St Marys Interchange  ARR   16:25 17:25 18:18 19:18 20:18 21:18 22:16 23:16
St Marys Interchange  DEP   16:27 17:27 18:19 19:19 20:19 21:19 22:17
St Marys RSL Mamre Rd, St Marys 16:32 17:32 18:24 19:24 20:24 21:24 22:21
St Clair Av near Banks Dr, St Clair 16:34 17:34 18:26 19:26 20:26 21:26 22:23
St Clair Shopping Centre Bennett Rd, St Clair 16:40 17:40 18:31 19:31 20:31 21:31 22:28
Peppertree Dr near Dilga Cr, Erskine Park 16:44 17:44 18:34 19:34 20:34 21:34 22:31
Erskine Park High School Swallow Dr, Erskine Park 16:46 17:46 18:36 19:36 20:36 21:36 22:33
Swallow Dr near Peppertree Dr, Erskine Park 16:49 17:49 18:38 19:38 20:38 21:38 22:35
Roper Rd opp Carlisle Ave, Colyton 16:53 17:53 18:42 19:42 20:42 21:42 22:39
Mount Druitt Station, Mount Druitt 17:03 18:03 18:50 19:50 20:50 21:50 22:46

Sunday & Public Holidays
Penrith Station 08:10 09:10 10:10 11:10 12:10 13:10 14:10 15:10 16:10
Nepean Hospital Derby St, Kingswood 08:15 09:17 10:17 11:17 12:17 13:17 14:17 15:17 16:17
Second Ave at Morphett St, Kingswood 08:18 09:20 10:20 11:20 12:20 13:20 14:20 15:20 16:20
Great Western Hwy after Water St, Werrington 08:22 09:24 10:24 11:24 12:24 13:24 14:24 15:24 16:24
St Marys Interchange  ARR   08:28 09:32 10:32 11:32 12:32 13:32 14:32 15:32 16:32
St Marys Interchange  DEP   08:34 09:34 10:34 11:34 12:34 13:34 14:34 15:34 16:34
St Marys RSL Mamre Rd, St Marys 08:39 09:39 10:39 11:39 12:39 13:39 14:39 15:39 16:39
St Clair Av near Banks Dr, St Clair 08:41 09:41 10:41 11:41 12:41 13:41 14:41 15:41 16:41
St Clair Shopping Centre Bennett Rd, St Clair 08:47 09:47 10:47 11:47 12:47 13:47 14:47 15:47 16:47
Peppertree Dr near Dilga Cr, Erskine Park 08:51 09:51 10:51 11:51 12:51 13:51 14:51 15:51 16:51
Erskine Park High School Swallow Dr, Erskine Park 08:53 09:53 10:53 11:53 12:53 13:53 14:53 15:53 16:53
Swallow Dr near Peppertree Dr, Erskine Park 08:56 09:56 10:56 11:56 12:56 13:56 14:56 15:56 16:56
Roper Rd opp Carlisle Ave, Colyton 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00
Mount Druitt Station, Mount Druitt 09:10 10:10 11:10 12:10 13:10 14:10 15:10 16:10 17:10



775 Penrith to Mount Druitt via Erskine
Park

Sunday & Public Holidays
Penrith Station 17:10 18:14 19:14 20:17 21:17
Nepean Hospital Derby St, Kingswood 17:17 18:21 19:19 20:22 21:22
Second Ave at Morphett St, Kingswood 17:20 18:24 19:22 20:25 21:25
Great Western Hwy after Water St, Werrington 17:24 18:28 19:26 20:29 21:29
St Marys Interchange  ARR   17:32 18:36 19:32 20:35 21:35
St Marys Interchange  DEP   17:34 18:38 19:35 20:38
St Marys RSL Mamre Rd, St Marys 17:38 18:42 19:39 20:42
St Clair Av near Banks Dr, St Clair 17:40 18:44 19:41 20:44
St Clair Shopping Centre Bennett Rd, St Clair 17:45 18:49 19:46 20:49
Peppertree Dr near Dilga Cr, Erskine Park 17:48 18:52 19:49 20:52
Erskine Park High School Swallow Dr, Erskine Park 17:50 18:54 19:51 20:54
Swallow Dr near Peppertree Dr, Erskine Park 17:52 18:56 19:53 20:56
Roper Rd opp Carlisle Ave, Colyton 17:55 18:59 19:56 20:59
Mount Druitt Station, Mount Druitt 18:03 19:07 20:04 21:07



775 Mount Druitt to Penrith via Erskine
Park

Monday to Friday
Service Information S
Mount Druitt Station, Mount Druitt 06:01 06:31 06:58 07:30 07:57 08:27
Roper Rd after Carlisle Ave, Colyton 06:05 06:35 07:03 07:37 08:04 08:34
Swallow Dr near Peppertree Dr, Erskine Park 06:07 06:37 07:05 07:40 08:07 08:37
Peppertree Dr near Dilga Cr, Erskine Park 04:48 05:16 05:40 06:10 06:40 07:09 07:45 08:12 08:41
St Clair Shopping Centre Bennett Rd, St Clair 04:51 05:19 05:43 06:13 06:43 07:13 07:50 08:17 08:45
St Clair Av near Banks Dr, St Clair 04:55 05:23 05:49 06:19 06:49 07:21 07:58 08:25 08:53
St Marys RSL Mamre Rd, St Marys 04:59 05:27 05:54 06:24 06:54 07:26 08:03 08:30 08:58
St Marys Interchange  ARR   05:05 05:33 06:01 06:31 07:02 07:34 08:12 08:41 09:07
St Marys Interchange  DEP   05:06 05:34 06:02 06:32 07:04 07:36 08:14 08:43 09:09
Great Western Hwy opp Water St, Claremont
Meadows

05:10 05:38 06:07 06:37 07:09 07:41 08:19 08:48 09:14

Second Ave after O'Connell St, Kingswood 05:12 05:40 06:09 06:39 07:11 07:44 08:22 08:52 09:17
Nepean Hospital Derby St, Kingswood 05:16 05:44 06:14 06:44 07:16 07:49 08:27C 08:58 09:23
Doonmore St opp Penrith Public School, Penrith 08:31
Penrith Station 05:25 05:53 06:24 06:54 07:26 08:00 08:40C 09:11 09:36

Monday to Friday
Mount Druitt Station, Mount Druitt 08:57 09:27 09:57 10:27 10:57 11:27 11:57 12:27 12:57
Roper Rd after Carlisle Ave, Colyton 09:04 09:34 10:04 10:34 11:04 11:34 12:04 12:34 13:04
Swallow Dr near Peppertree Dr, Erskine Park 09:07 09:37 10:07 10:37 11:07 11:37 12:07 12:37 13:07
Peppertree Dr near Dilga Cr, Erskine Park 09:11 09:41 10:11 10:41 11:11 11:41 12:11 12:41 13:11
St Clair Shopping Centre Bennett Rd, St Clair 09:15 09:45 10:15 10:45 11:15 11:45 12:15 12:45 13:15
St Clair Av near Banks Dr, St Clair 09:21 09:51 10:21 10:51 11:21 11:51 12:21 12:51 13:21
St Marys RSL Mamre Rd, St Marys 09:25 09:55 10:25 10:55 11:25 11:55 12:25 12:55 13:25
St Marys Interchange  ARR   09:34 10:04 10:34 11:04 11:34 12:04 12:34 13:04 13:34
St Marys Interchange  DEP   09:36 10:06 10:36 11:06 11:36 12:06 12:36 13:06 13:36
Great Western Hwy opp Water St, Claremont
Meadows

09:41 10:11 10:41 11:11 11:41 12:11 12:41 13:11 13:41

Second Ave after O'Connell St, Kingswood 09:44 10:14 10:44 11:14 11:44 12:14 12:44 13:14 13:44
Nepean Hospital Derby St, Kingswood 09:49 10:19 10:49 11:19 11:49 12:19 12:49 13:19 13:49
Penrith Station 10:02 10:32 11:02 11:32 12:02 12:32 13:02 13:32 14:02

Monday to Friday
Service Information S
Mount Druitt Station, Mount Druitt 13:32 14:09 14:38 14:58A 15:36 15:56 16:24 16:58 17:32
Roper Rd after Carlisle Ave, Colyton 13:39 14:16 14:45 15:11A 15:45 16:05 16:33 17:07 17:38
Swallow Dr near Peppertree Dr, Erskine Park 13:42 14:19 14:48 15:15 15:48 16:08 16:36 17:10 17:41
Peppertree Dr near Dilga Cr, Erskine Park 13:46 14:23 14:54 15:20 15:53 16:13 16:41 17:15 17:46
St Clair Shopping Centre Bennett Rd, St Clair 13:50 14:27 14:58 15:25 15:57 16:17 16:45 17:19 17:50
St Clair Av near Banks Dr, St Clair 13:56 14:36 15:07 15:33 16:02 16:22 16:50 17:24 17:55
St Marys RSL Mamre Rd, St Marys 14:00 14:40 15:11 15:37 16:06 16:26 16:54 17:28 17:59
St Marys Interchange  ARR   14:09 14:49 15:20 15:46 16:14 16:34 17:02 17:36 18:07
St Marys Interchange  DEP   14:11 14:51 15:22 15:48 16:16 16:36 17:04 17:38 18:09
Great Western Hwy opp Water St, Claremont
Meadows

14:16 14:57 15:27 15:55 16:23 16:42 17:10 17:44 18:15

Second Ave after O'Connell St, Kingswood 14:19 15:00 15:30 15:58 16:26 16:45 17:13 17:47 18:18
Nepean Hospital Derby St, Kingswood 14:24 15:06 15:36 16:04 16:32 16:50 17:18 17:52 18:23
Penrith Station 14:37 15:18 15:48 16:15 16:43 17:01 17:29 18:03 18:34



775 Mount Druitt to Penrith via Erskine
Park

Monday to Friday
Mount Druitt Station, Mount Druitt 17:58 18:28 18:55 19:24 19:52 20:20 21:20 22:20
Roper Rd after Carlisle Ave, Colyton 18:04 18:34 19:01 19:30 19:58 20:24 21:24 22:24
Swallow Dr near Peppertree Dr, Erskine Park 18:07 18:37 19:04 19:33 20:01 20:27 21:27 22:27
Peppertree Dr near Dilga Cr, Erskine Park 18:11 18:41 19:08 19:37 20:05 20:30 21:30 22:30
St Clair Shopping Centre Bennett Rd, St Clair 18:14 18:44 19:11 19:40 20:08 20:33 21:33 22:33
St Clair Av near Banks Dr, St Clair 18:18 18:48 19:15 19:44 20:12 20:37 21:37 22:37
St Marys RSL Mamre Rd, St Marys 18:20 18:50 19:17 19:46 20:14 20:39 21:39 22:39
St Marys Interchange  ARR   18:27 18:57 19:24 19:52 20:20 20:45 21:45 22:45
St Marys Interchange  DEP   18:29 18:59 19:26 19:54 20:22 20:46 21:46 22:46 23:46
Great Western Hwy opp Water St, Claremont
Meadows

18:34 19:04 19:31 19:57 20:25 20:49 21:49 22:49 23:49

Second Ave after O'Connell St, Kingswood 18:36 19:06 19:33 19:59 20:27 20:51 21:51 22:51 23:51
Nepean Hospital Derby St, Kingswood 18:41 19:11 19:38 20:03 20:31 20:55 21:55 22:55 23:55
Penrith Station 18:51 19:21 19:48 20:12 20:40 21:04 22:04 23:04 00:04

Saturday
Mount Druitt Station, Mount Druitt 06:28 07:18 08:18 09:07 10:07 11:07 12:07 13:07 14:07
Roper Rd after Carlisle Ave, Colyton 06:32 07:22 08:22 09:13 10:13 11:13 12:13 13:13 14:13
Swallow Dr near Peppertree Dr, Erskine Park 06:35 07:25 08:25 09:16 10:16 11:16 12:16 13:16 14:16
Peppertree Dr near Dilga Cr, Erskine Park 06:39 07:29 08:29 09:20 10:20 11:20 12:20 13:20 14:20
St Clair Shopping Centre Bennett Rd, St Clair 06:42 07:32 08:32 09:23 10:23 11:23 12:23 13:23 14:23
St Clair Av near Banks Dr, St Clair 06:47 07:37 08:37 09:29 10:29 11:29 12:29 13:29 14:29
St Marys RSL Mamre Rd, St Marys 06:50 07:40 08:40 09:33 10:33 11:33 12:33 13:33 14:33
St Marys Interchange  ARR   06:57 07:47 08:47 09:40 10:40 11:40 12:40 13:40 14:40
St Marys Interchange  DEP   07:48 08:48 09:42 10:42 11:42 12:42 13:42 14:42
Great Western Hwy opp Water St, Claremont
Meadows

07:52 08:52 09:48 10:48 11:48 12:48 13:48 14:48

Second Ave after O'Connell St, Kingswood 07:54 08:54 09:51 10:51 11:51 12:51 13:51 14:51
Nepean Hospital Derby St, Kingswood 07:58 08:58 09:56 10:56 11:56 12:56 13:56 14:56
Penrith Station 08:08 09:08 10:08 11:08 12:08 13:08 14:08 15:08

Saturday
Mount Druitt Station, Mount Druitt 15:07 16:07 17:12 18:12 19:12 20:12 21:12 22:12
Roper Rd after Carlisle Ave, Colyton 15:13 16:13 17:18 18:18 19:18 20:18 21:17 22:17
Swallow Dr near Peppertree Dr, Erskine Park 15:16 16:16 17:21 18:21 19:21 20:21 21:19 22:19
Peppertree Dr near Dilga Cr, Erskine Park 15:20 16:20 17:25 18:25 19:25 20:25 21:23 22:23
St Clair Shopping Centre Bennett Rd, St Clair 15:23 16:23 17:28 18:28 19:28 20:28 21:26 22:26
St Clair Av near Banks Dr, St Clair 15:29 16:29 17:34 18:34 19:32 20:32 21:30 22:30
St Marys RSL Mamre Rd, St Marys 15:33 16:33 17:38 18:38 19:36 20:36 21:34 22:34
St Marys Interchange  ARR   15:40 16:40 17:45 18:45 19:43 20:43 21:40 22:40
St Marys Interchange  DEP   15:42 16:42 17:47 18:47 19:44 20:44 21:41 22:41
Great Western Hwy opp Water St, Claremont
Meadows

15:48 16:48 17:53 18:53 19:49 20:49 21:44 22:44

Second Ave after O'Connell St, Kingswood 15:51 16:51 17:56 18:56 19:52 20:52 21:46 22:46
Nepean Hospital Derby St, Kingswood 15:56 16:56 18:01 19:01 19:57 20:57 21:51 22:51
Penrith Station 16:08 17:08 18:13 19:13 20:06 21:06 21:59 22:59

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 08:19 09:14 10:14 11:14 12:14 13:14 14:14 15:14
Roper Rd after Carlisle Ave, Colyton 08:24 09:19 10:19 11:19 12:19 13:19 14:19 15:19
Swallow Dr near Peppertree Dr, Erskine Park 08:27 09:23 10:23 11:23 12:23 13:23 14:23 15:23
Peppertree Dr near Dilga Cr, Erskine Park 08:31 09:27 10:27 11:27 12:27 13:27 14:27 15:27
St Clair Shopping Centre Bennett Rd, St Clair 08:34 09:30 10:30 11:30 12:30 13:30 14:30 15:30
St Clair Av near Banks Dr, St Clair 08:40 09:36 10:36 11:36 12:36 13:36 14:36 15:36
St Marys RSL Mamre Rd, St Marys 08:44 09:40 10:40 11:40 12:40 13:40 14:40 15:40
St Marys Interchange  ARR   08:52 09:48 10:48 11:48 12:48 13:48 14:48 15:48
St Marys Interchange  DEP   07:54 08:54 09:49 10:49 11:49 12:49 13:49 14:49 15:49
Great Western Hwy opp Water St, Claremont
Meadows

07:58 08:58 09:54 10:54 11:54 12:54 13:54 14:54 15:54

Second Ave after O'Connell St, Kingswood 08:00 09:00 09:57 10:57 11:57 12:57 13:57 14:57 15:57
Nepean Hospital Derby St, Kingswood 08:05 09:05 10:02 11:02 12:02 13:02 14:02 15:02 16:02
Penrith Station 08:14 09:14 10:14 11:14 12:14 13:14 14:14 15:14 16:14



775 Mount Druitt to Penrith via Erskine
Park

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 16:14 17:14 18:14 19:14
Roper Rd after Carlisle Ave, Colyton 16:19 17:19 18:19 19:19
Swallow Dr near Peppertree Dr, Erskine Park 16:23 17:22 18:22 19:22
Peppertree Dr near Dilga Cr, Erskine Park 16:27 17:25 18:25 19:25
St Clair Shopping Centre Bennett Rd, St Clair 16:30 17:29 18:29 19:29
St Clair Av near Banks Dr, St Clair 16:36 17:34 18:34 19:34
St Marys RSL Mamre Rd, St Marys 16:40 17:36 18:36 19:36
St Marys Interchange  ARR   16:48 17:43 18:43 19:43
St Marys Interchange  DEP   16:49 17:45 18:45 19:45 20:45 21:45
Great Western Hwy opp Water St, Claremont
Meadows

16:54 17:49 18:49 19:49 20:49 21:49

Second Ave after O'Connell St, Kingswood 16:57 17:51 18:51 19:51 20:51 21:51
Nepean Hospital Derby St, Kingswood 17:02 17:56 18:56 19:56 20:56 21:56
Penrith Station 17:14 18:05 19:05 20:05 21:05 22:05



776 Mount Druitt to Penrith via St Clair

How to use this timetable
This timetable provides a snap shot of service information in
24-hour time (e.g. 5am = 05:00, 5pm = 17:00). Information
contained in this timetable is subject to change without notice.
Please note that timetables do not include minor stops,
additional trips for special events, short term changes, holiday
timetable changes, real-time information or any disruption
alerts.

For the most up-to-date times, use the Trip Planner or
Departures on transportnsw.info

Real-time planning
You can plan your trip with real-time information using the
Trip Planner or Departures on transportnsw.info or by
downloading travel apps on your smartphone or tablet.

The Trip Planner, Departures and travel apps offer various
features:

favourite your regular trips

see where your service is on the route

get estimated pick up and arrival times

receive service updates

find nearby stations, stops, wharves and routes

check accessibility information

Find the latest apps at transportnsw.info/apps

Accessible services
All new buses are wheelchair-accessible with low-level floors
and space for wheelchairs, prams or strollers. Look for the 
symbol in this timetable. Some older buses may not have all the
features you need. There will be more accessible services as
older buses are replaced.

Who is providing my bus services?
The bus services shown in this timetable are run by Busways
Western Sydney.

Fares
To travel on public transport in Sydney and surrounding regions,
an Opal card is the cheapest and easiest ticket option.

An Opal card is a smartcard you keep and reuse. Add value
before you travel and tap on and tap off to pay your fares
throughout Sydney, the Blue Mountains, Central Coast, the
Hunter and the Illawarra.

Fares are based on:

the type of Opal card you use

the distance you travel from tap on to tap off

the mode of transport you choose

any Opal benefits such as discounts and capped fares that apply

Find out more about Opal fares and benefits at
transportnsw.info/opal

Which Opal card is right for you?
Adult - Customers 16 years and over who are not entitled
to any concessions and normally pay full fare.

Child/Youth - For customers aged 4-15 (inclusive), or customers
16 years or older who hold a NSW/ACT Senior Secondary
Student Concession Card.

Gold Senior/Pensioner - For eligible NSW and interstate
seniors, pensioners, war widows/ers and asylum seekers.

Concession - For eligible tertiary students, job seekers,
apprentices and trainees.

How to get an Opal card
You can get an Adult and Child/Youth Opal cards over the
counter at thousands of Opal retailers that display the Opal sign

. To find your nearest retailer visit transportnsw.info/opal.

If you are eligible to travel with concession fares you can apply
for a Gold Senior/Pensioner or Concession Opal card. Visit
transportnsw.info/opal for more information.

Explanation of definitions and symbols
Wheelchair Accessible

E Public schoool days bus diverts from corner Banks Dr &
Endeavour Ave via Moore St & Endeavour Ave (or vice
versa), omitting Endeavour Ave between Banks Dr &
Moore St

S Bus operates public school days only

J Public school days bus diverts from Queen St via Charles
Hackett Dr, Pages Rd & Saddington St to Mamre Rd,
then via normal route, omitting Queen St & Mamre Rd
between Charles Hackett Dr & Saddington St

B Public school days bus diverts from Derby St via
Castlereagh St, Lethbridge St, Colless St & Derby St,
omitting Derby St between Castlereagh St & Colless St

C Public school days bus diverts from Derby St via
Doonmore St, High St, Lawson St, Henry St & Station St
to Penrith Interchange, omitting Derby St & Station St
between Doonmore St & Henry St

A Public school days bus diverts from Carlisle Ave via
Ropes Creek Rd, Mt Druitt Rd & Great Western Hwy to
Carlisle Ave, then via normal route, omitting Carlisle
Ave between Ropes Creek Rd & Great Western Hwy.
Public school holidays bus operates through timing
point 10 minutes later than time shown

T Public school holidays bus operates through timing
point 10 minutes later than time shown

U Public schoool days bus diverts from corner Banks Dr &
Endeavour Ave via Moore St & Endeavour Ave (or vice
versa), omitting Endeavour Ave between Banks Dr &
Moore St. Public school holidays bus operates through
timing point 10 minutes later than time shown

L Public school holidays bus operates through timing
point 5 minutes later than time shown

T Public schoool days bus diverts from corner Banks Dr &
Endeavour Ave via Moore St & Endeavour Ave (or vice
versa), omitting Endeavour Ave between Banks Dr &
Moore St. Public school holidays bus operates through
timing point 5 minutes later than time shown



776 Penrith to Mount Druitt via St Clair

Valid from: 15 Oct 2018 Creation date: 31 Oct 2018
NOTE: Information is correct on date of download.

Monday to Friday
Penrith Station 06:11 06:41 07:04 07:28 07:59 08:21
Nepean Hospital Derby St, Kingswood 06:16 06:46 07:10 07:35 08:08 08:30
Second Ave at Morphett St, Kingswood 06:19 06:49 07:13 07:38 08:12 08:34
Great Western Hwy after Water St, Werrington 06:22 06:52 07:17 07:43 08:16 08:38
St Marys Interchange  ARR   06:29 06:59 07:24 07:51 08:23 08:45
St Marys Interchange  DEP   05:10 05:40 06:14 06:30 07:00 07:26 07:53 08:25 08:47
St Marys RSL Mamre Rd, St Marys 05:13 05:43 06:17 06:33 07:03 07:30 07:58 08:30 08:52
Solander Dr opp Cameo Cres, St Clair 05:17 05:47 06:21 06:37 07:07 07:34 08:02 08:34 08:56
Blackwell Public School Blackwell Av, St
Clair

 ARR   05:20 05:50 06:24 06:41 07:11 07:37 08:06E 08:38 09:00

Blackwell Public School Blackwell Av, St
Clair

 DEP   05:20 05:50 06:24 06:41 07:11 07:38 08:06E 08:38 09:00

Holy Spirit Parish School Moore St, St Clair 08:10
St Clair Shopping Centre Bennett Rd, St Clair 05:24 05:54 06:28 06:45 07:15 07:45 08:13E 08:42 09:05
Colorado Dr at Explorers Way, St Clair 05:28 05:58 06:32 06:50 07:20 07:50 08:18 08:47 09:09
Roper Rd opp Carlisle Ave, Colyton 05:31 06:01 06:35 06:53 07:24 07:54 08:22 08:51 09:12
Mount Druitt Station, Mount Druitt 05:40 06:10 06:44 07:03 07:35 08:05 08:33 09:02 09:22

Monday to Friday
Penrith Station 08:51 09:21 09:51 10:21 10:51 11:21 11:51 12:21 12:51
Nepean Hospital Derby St, Kingswood 09:00 09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00
Second Ave at Morphett St, Kingswood 09:04 09:34 10:04 10:34 11:04 11:34 12:04 12:34 13:04
Great Western Hwy after Water St, Werrington 09:08 09:38 10:08 10:38 11:08 11:38 12:08 12:38 13:08
St Marys Interchange  ARR   09:15 09:45 10:15 10:45 11:15 11:45 12:15 12:45 13:15
St Marys Interchange  DEP   09:17 09:47 10:17 10:47 11:17 11:47 12:17 12:47 13:17
St Marys RSL Mamre Rd, St Marys 09:22 09:52 10:22 10:52 11:22 11:52 12:22 12:52 13:22
Solander Dr opp Cameo Cres, St Clair 09:26 09:56 10:26 10:56 11:26 11:56 12:26 12:56 13:26
Blackwell Public School Blackwell Av, St
Clair

 ARR   09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30

Blackwell Public School Blackwell Av, St
Clair

 DEP   09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30

St Clair Shopping Centre Bennett Rd, St Clair 09:35 10:05 10:35 11:05 11:35 12:05 12:35 13:05 13:35
Colorado Dr at Explorers Way, St Clair 09:39 10:09 10:39 11:09 11:39 12:09 12:39 13:09 13:39
Roper Rd opp Carlisle Ave, Colyton 09:42 10:12 10:42 11:12 11:42 12:12 12:42 13:12 13:42
Mount Druitt Station, Mount Druitt 09:52 10:22 10:52 11:22 11:52 12:22 12:52 13:22 13:52

Monday to Friday
Service Information S S
Penrith Station 13:21 14:01 14:40 15:08 15:48B 16:10 16:50 17:18 17:48
Penrith PS and HS, Lethbridge St, Penrith 15:54
Nepean Hospital Derby St, Kingswood 13:30 14:10 14:49 15:17 15:57B 16:19 16:59 17:27 17:57
Kingswood High School, Bringelly Rd, Kingswood 16:01
Second Ave at Morphett St, Kingswood 13:34 14:14 14:54 15:22 16:06 16:23 17:03 17:31 18:01
Great Western Hwy after Water St, Werrington 13:38 14:18 15:00 15:28 16:12 16:27 17:07 17:35 18:05
St Marys Interchange  ARR   13:45 14:26 15:09J 15:37 16:21 16:35 17:15 17:43 18:13
St Marys Interchange  DEP   13:47 14:28 15:11J 15:39 16:23 16:38 17:18 17:46 18:16
St Marys RSL Mamre Rd, St Marys 13:52 14:35 15:19J 15:45 16:29 16:43 17:23 17:51 18:21
Solander Dr opp Cameo Cres, St Clair 13:56 14:39 15:24 15:50 16:34 16:47 17:27 17:55 18:25
Blackwell Public School Blackwell Av, St
Clair

 ARR   14:00 14:43 15:29 15:55 16:39 16:50 17:30 17:58 18:28

Blackwell Public School Blackwell Av, St
Clair

 DEP   14:00 14:43 15:29 15:55 16:39 16:50 17:30 17:58 18:28

St Clair Shopping Centre Bennett Rd, St Clair 14:05 14:48 15:34 16:00 16:44 16:55 17:35 18:03 18:33
Colorado Dr at Explorers Way, St Clair 14:09 14:52 15:38 16:04 16:48 16:59 17:38 18:06 18:36
Roper Rd opp Carlisle Ave, Colyton 14:12 14:55 15:41 16:07 16:51 17:03 17:41 18:09 18:39
Mount Druitt Station, Mount Druitt 14:22 15:05 15:51 16:17 17:01 17:13 17:50 18:18 18:48

Monday to Friday
Penrith Station 18:16 18:51 19:21 19:51 20:51 21:51 22:51
Nepean Hospital Derby St, Kingswood 18:23 18:58 19:28 19:58 20:56 21:56 22:56
Second Ave at Morphett St, Kingswood 18:26 19:01 19:31 20:01 20:59 21:59 22:59
Great Western Hwy after Water St, Werrington 18:30 19:05 19:34 20:04 21:02 22:02 23:02
St Marys Interchange  ARR   18:37 19:12 19:40 20:10 21:08 22:08 23:08
St Marys Interchange  DEP   18:39 19:14 19:42 20:12 21:10 22:10
St Marys RSL Mamre Rd, St Marys 18:44 19:19 19:47 20:17 21:14 22:14
Solander Dr opp Cameo Cres, St Clair 18:48 19:23 19:50 20:20 21:17 22:17
Blackwell Public School Blackwell Av, St
Clair

 ARR   18:51 19:26 19:53 20:23 21:20 22:20

Blackwell Public School Blackwell Av, St
Clair

 DEP   18:51 19:26 19:53 20:23 21:20 22:20

St Clair Shopping Centre Bennett Rd, St Clair 18:56 19:31 19:57 20:27 21:24 22:24
Colorado Dr at Explorers Way, St Clair 18:59 19:34 20:00 20:30 21:27 22:27
Roper Rd opp Carlisle Ave, Colyton 19:02 19:37 20:03 20:33 21:30 22:30
Mount Druitt Station, Mount Druitt 19:11 19:46 20:12 20:42 21:39 22:39

Saturday
Penrith Station 05:43 06:43 07:40 08:40 09:33 10:33 11:33 12:33 13:33
Nepean Hospital Derby St, Kingswood 05:48 06:48 07:45 08:45 09:40 10:40 11:40 12:40 13:40
Second Ave at Morphett St, Kingswood 05:52 06:52 07:49 08:49 09:43 10:43 11:43 12:43 13:43
Great Western Hwy after Water St, Werrington 05:55 06:55 07:52 08:52 09:47 10:47 11:47 12:47 13:47
St Marys Interchange  ARR   06:02 07:02 07:59 08:59 09:55 10:55 11:55 12:55 13:55
St Marys Interchange  DEP   07:04 08:00 09:00 09:57 10:57 11:57 12:57 13:57
St Marys RSL Mamre Rd, St Marys 07:07 08:04 09:04 10:02 11:02 12:02 13:02 14:02
Solander Dr opp Cameo Cres, St Clair 07:10 08:07 09:07 10:06 11:06 12:06 13:06 14:06
Blackwell Public School Blackwell Av, St
Clair

 ARR   07:13 08:10 09:10 10:09 11:09 12:09 13:09 14:09

Blackwell Public School Blackwell Av, St
Clair

 DEP   07:13 08:10 09:10 10:09 11:09 12:09 13:09 14:09

St Clair Shopping Centre Bennett Rd, St Clair 07:16 08:16 09:16 10:15 11:15 12:15 13:15 14:15
Colorado Dr at Explorers Way, St Clair 07:20 08:20 09:20 10:19 11:19 12:19 13:19 14:19
Roper Rd opp Carlisle Ave, Colyton 07:23 08:23 09:23 10:22 11:22 12:22 13:22 14:22
Mount Druitt Station, Mount Druitt 07:32 08:32 09:32 10:32 11:32 12:32 13:32 14:32



776 Penrith to Mount Druitt via St Clair

Saturday
Penrith Station 14:33 15:33 16:33 17:33 18:33 19:33 20:33 21:33 22:33
Nepean Hospital Derby St, Kingswood 14:40 15:40 16:40 17:40 18:38 19:38 20:38 21:38 22:38
Second Ave at Morphett St, Kingswood 14:43 15:43 16:43 17:43 18:41 19:41 20:41 21:40 22:40
Great Western Hwy after Water St, Werrington 14:47 15:47 16:47 17:47 18:45 19:45 20:45 21:44 22:44
St Marys Interchange  ARR   14:55 15:55 16:55 17:55 18:52 19:52 20:52 21:50 22:50
St Marys Interchange  DEP   14:57 15:57 16:57 17:57 18:53 19:53 20:53 21:51 22:51
St Marys RSL Mamre Rd, St Marys 15:02 16:02 17:02 18:02 18:58 19:58 20:58 21:55 22:55
Solander Dr opp Cameo Cres, St Clair 15:06 16:06 17:06 18:06 19:01 20:01 21:01 21:58 22:58
Blackwell Public School Blackwell Av, St
Clair

 ARR   15:09 16:09 17:09 18:09 19:04 20:04 21:04 22:01 23:01

Blackwell Public School Blackwell Av, St
Clair

 DEP   15:09 16:09 17:09 18:09 19:04 20:04 21:04 22:01 23:01

St Clair Shopping Centre Bennett Rd, St Clair 15:15 16:15 17:15 18:15 19:08 20:08 21:08 22:05 23:05
Colorado Dr at Explorers Way, St Clair 15:19 16:19 17:19 18:19 19:12 20:12 21:12 22:08 23:08
Roper Rd opp Carlisle Ave, Colyton 15:22 16:22 17:22 18:22 19:15 20:15 21:15 22:10 23:10
Mount Druitt Station, Mount Druitt 15:32 16:32 17:32 18:32 19:23 20:23 21:23 22:17 23:17

Saturday
Penrith Station 23:33
Nepean Hospital Derby St, Kingswood 23:38
Second Ave at Morphett St, Kingswood 23:42
Great Western Hwy after Water St, Werrington 23:45
St Marys Interchange  ARR   23:52

Sunday & Public Holidays
Penrith Station 07:40 08:40 09:40 10:40 11:40 12:40 13:40 14:40 15:40
Nepean Hospital Derby St, Kingswood 07:47 08:47 09:47 10:47 11:47 12:47 13:47 14:47 15:47
Second Ave at Morphett St, Kingswood 07:50 08:50 09:50 10:50 11:50 12:50 13:50 14:50 15:50
Great Western Hwy after Water St, Werrington 07:54 08:54 09:54 10:54 11:54 12:54 13:54 14:54 15:54
St Marys Interchange  ARR   08:02 09:02 10:02 11:02 12:02 13:02 14:02 15:02 16:02
St Marys Interchange  DEP   09:04 10:04 11:04 12:04 13:04 14:04 15:04 16:04
St Marys RSL Mamre Rd, St Marys 09:09 10:09 11:09 12:09 13:09 14:09 15:09 16:09
Solander Dr opp Cameo Cres, St Clair 09:12 10:12 11:12 12:12 13:12 14:12 15:12 16:12
Blackwell Public School Blackwell Av, St
Clair

 ARR   09:15 10:15 11:15 12:15 13:15 14:15 15:15 16:15

Blackwell Public School Blackwell Av, St
Clair

 DEP   09:15 10:15 11:15 12:15 13:15 14:15 15:15 16:15

St Clair Shopping Centre Bennett Rd, St Clair 09:21 10:21 11:21 12:21 13:21 14:21 15:21 16:21
Colorado Dr at Explorers Way, St Clair 09:25 10:25 11:25 12:25 13:25 14:25 15:25 16:25
Roper Rd opp Carlisle Ave, Colyton 09:27 10:27 11:27 12:27 13:27 14:27 15:27 16:27
Mount Druitt Station, Mount Druitt 09:37 10:37 11:37 12:37 13:37 14:37 15:37 16:37

Sunday & Public Holidays
Penrith Station 16:40 17:40 18:54 19:54 20:54
Nepean Hospital Derby St, Kingswood 16:47 17:47 19:01 19:59 20:59
Second Ave at Morphett St, Kingswood 16:50 17:50 19:04 20:02 21:02
Great Western Hwy after Water St, Werrington 16:54 17:54 19:08 20:06 21:06
St Marys Interchange  ARR   17:02 18:02 19:16 20:12 21:12
St Marys Interchange  DEP   17:04 18:04 19:18 20:14 21:14
St Marys RSL Mamre Rd, St Marys 17:09 18:08 19:22 20:18 21:18
Solander Dr opp Cameo Cres, St Clair 17:12 18:11 19:25 20:21 21:21
Blackwell Public School Blackwell Av, St
Clair

 ARR   17:15 18:14 19:28 20:24 21:24

Blackwell Public School Blackwell Av, St
Clair

 DEP   17:15 18:14 19:28 20:24 21:24

St Clair Shopping Centre Bennett Rd, St Clair 17:21 18:18 19:32 20:28 21:28
Colorado Dr at Explorers Way, St Clair 17:25 18:21 19:35 20:31 21:31
Roper Rd opp Carlisle Ave, Colyton 17:27 18:23 19:37 20:33 21:33
Mount Druitt Station, Mount Druitt 17:37 18:31 19:45 20:41 21:41



776 Mount Druitt to Penrith via St Clair

Monday to Friday
Service Information S
Mount Druitt Station, Mount Druitt 05:16 05:57 06:24 06:46 07:13 07:50 08:10 08:38
Roper Rd after Carlisle Ave, Colyton 05:21 06:02 06:29 06:51 07:20 07:57 08:18 08:46
Colorado Dr after Explorers Way, St Clair (2759) 05:23 06:04 06:31 06:53 07:22 07:59 08:20 08:48
St Clair Shopping Centre Bennett Rd, St Clair 05:05 05:26 06:07 06:34 06:56 07:25 08:02 08:23 08:51
Blackwell PS, Blackwell Av, St Clair  ARR   05:08 05:31 06:12 06:39 07:01 07:30 08:07 08:27 08:55
Blackwell PS, Blackwell Av, St Clair  DEP   05:08 05:31 06:12 06:39 07:01 07:30 08:07 08:28 08:56
Solander Dr at Cameo Cres, St Clair 05:10 05:35 06:16 06:43 07:05 07:34 08:11 08:32 09:00
St Marys RSL Mamre Rd, St Marys 05:14 05:42 06:23 06:50 07:12 07:41 08:18 08:39 09:07
St Marys Interchange  ARR   05:21 05:49 06:30 06:57 07:19 07:50 08:27 08:50 09:18
St Marys Interchange  DEP   05:22 05:50 06:31 06:58 07:21 07:52 08:29 08:52 09:20
Great Western Hwy opp Water St, Claremont
Meadows

05:26 05:54 06:35 07:03 07:26 07:57 08:34 08:57 09:25

Second Ave after O'Connell St, Kingswood 05:28 05:56 06:37 07:05 07:28 08:00 08:37 09:01 09:28
Nepean Hospital Derby St, Kingswood 05:32 06:00 06:41 07:10 07:33 08:05 08:42C 09:07 09:34
Doonmore St opp Penrith Public School, Penrith 08:46
Penrith Station 05:41 06:09 06:50 07:20 07:43 08:16 08:55C 09:20 09:46

Monday to Friday
Mount Druitt Station, Mount Druitt 09:13 09:43 10:13 10:43 11:13 11:43 12:13 12:43 13:13
Roper Rd after Carlisle Ave, Colyton 09:20 09:50 10:20 10:50 11:20 11:50 12:20 12:50 13:20
Colorado Dr after Explorers Way, St Clair (2759) 09:22 09:52 10:22 10:52 11:22 11:52 12:22 12:52 13:22
St Clair Shopping Centre Bennett Rd, St Clair 09:26 09:56 10:26 10:56 11:26 11:56 12:26 12:56 13:26
Blackwell PS, Blackwell Av, St Clair  ARR   09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30
Blackwell PS, Blackwell Av, St Clair  DEP   09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30
Solander Dr at Cameo Cres, St Clair 09:34 10:04 10:34 11:04 11:34 12:04 12:34 13:04 13:34
St Marys RSL Mamre Rd, St Marys 09:40 10:10 10:40 11:10 11:40 12:10 12:40 13:10 13:40
St Marys Interchange  ARR   09:49 10:19 10:49 11:19 11:49 12:19 12:49 13:19 13:49
St Marys Interchange  DEP   09:51 10:21 10:51 11:21 11:51 12:21 12:51 13:21 13:51
Great Western Hwy opp Water St, Claremont
Meadows

09:56 10:26 10:56 11:26 11:56 12:26 12:56 13:26 13:56

Second Ave after O'Connell St, Kingswood 09:59 10:29 10:59 11:29 11:59 12:29 12:59 13:29 13:59
Nepean Hospital Derby St, Kingswood 10:05 10:35 11:05 11:35 12:05 12:35 13:05 13:35 14:05
Penrith Station 10:17 10:47 11:17 11:47 12:17 12:47 13:17 13:47 14:17

Monday to Friday
Service Information S
Mount Druitt Station, Mount Druitt 13:43 14:13 14:38 15:10A 15:55 16:18 16:44 17:18 17:48
Roper Rd after Carlisle Ave, Colyton 13:50 14:20 14:45 15:21A 16:04 16:27 16:53 17:24 17:54
Colorado Dr after Explorers Way, St Clair (2759) 13:52 14:22 14:47 15:23T 16:06 16:29 16:55 17:26 17:56
St Clair Shopping Centre Bennett Rd, St Clair 13:56 14:26 14:51 15:27U 16:10 16:33 16:59 17:29 17:59
Holy Spirit Parish School Moore St, St Clair 15:30L
Blackwell PS, Blackwell Av, St Clair  ARR   14:00 14:30 14:57 15:35T 16:15 16:38 17:04 17:34 18:04
Blackwell PS, Blackwell Av, St Clair  DEP   14:00 14:30 14:57 15:36T 16:15 16:38 17:04 17:34 18:04
Solander Dr at Cameo Cres, St Clair 14:04 14:34 15:01 15:40 16:18 16:41 17:07 17:37 18:07
St Marys RSL Mamre Rd, St Marys 14:10 14:40 15:07 15:46 16:24 16:47 17:13 17:42 18:12
St Marys Interchange  ARR   14:19 14:49 15:17 15:56 16:33 16:56 17:22 17:51 18:21
St Marys Interchange  DEP   14:21 14:52 15:19 15:58 16:35 16:58 17:24 17:53 18:23
Great Western Hwy opp Water St, Claremont
Meadows

14:26 14:57 15:26 16:05 16:41 17:04 17:30 17:58 18:28

Second Ave after O'Connell St, Kingswood 14:29 15:00 15:29 16:08 16:44 17:07 17:33 18:00 18:30
Nepean Hospital Derby St, Kingswood 14:35 15:06 15:36 16:14 16:49 17:12 17:38 18:05 18:35
Penrith Station 14:47 15:17 15:47 16:25 17:00 17:23 17:49 18:15 18:45

Monday to Friday
Mount Druitt Station, Mount Druitt 18:18 18:48 19:10 19:40 20:19 20:57 21:57
Roper Rd after Carlisle Ave, Colyton 18:24 18:54 19:16 19:45 20:24 21:02 22:02
Colorado Dr after Explorers Way, St Clair (2759) 18:26 18:56 19:18 19:47 20:26 21:04 22:04
St Clair Shopping Centre Bennett Rd, St Clair 18:29 18:59 19:21 19:50 20:29 21:07 22:07
Blackwell PS, Blackwell Av, St Clair  ARR   18:34 19:04 19:26 19:54 20:33 21:11 22:11
Blackwell PS, Blackwell Av, St Clair  DEP   18:34 19:04 19:26 19:54 20:33 21:11 22:11
Solander Dr at Cameo Cres, St Clair 18:37 19:07 19:29 19:57 20:36 21:14 22:14
St Marys RSL Mamre Rd, St Marys 18:42 19:12 19:34 20:02 20:41 21:19 22:19
St Marys Interchange  ARR   18:51 19:21 19:43 20:11 20:50 21:28 22:28
St Marys Interchange  DEP   18:53 19:23 20:12 20:51 21:29 22:29
Great Western Hwy opp Water St, Claremont
Meadows

18:58 19:28 20:15 20:54 21:32 22:32

Second Ave after O'Connell St, Kingswood 19:00 19:30 20:17 20:56 21:34 22:34
Nepean Hospital Derby St, Kingswood 19:05 19:35 20:21 21:00 21:38 22:38
Penrith Station 19:15 19:45 20:30 21:09 21:47 22:47

Saturday
Mount Druitt Station, Mount Druitt 07:49 08:36 09:36 10:36 11:36 12:36 13:36 14:36 15:36
Roper Rd after Carlisle Ave, Colyton 07:52 08:41 09:41 10:41 11:41 12:41 13:41 14:41 15:41
Colorado Dr after Explorers Way, St Clair (2759) 07:54 08:43 09:43 10:43 11:43 12:43 13:43 14:43 15:43
St Clair Shopping Centre Bennett Rd, St Clair 07:58 08:46 09:46 10:46 11:46 12:46 13:46 14:46 15:46
Blackwell PS, Blackwell Av, St Clair  ARR   08:02 08:50 09:50 10:50 11:50 12:50 13:50 14:50 15:50
Blackwell PS, Blackwell Av, St Clair  DEP   08:02 08:50 09:50 10:50 11:50 12:50 13:50 14:50 15:50
Solander Dr at Cameo Cres, St Clair 08:05 08:54 09:54 10:54 11:54 12:54 13:54 14:54 15:54
St Marys RSL Mamre Rd, St Marys 08:10 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00
St Marys Interchange  ARR   08:17 09:10 10:10 11:10 12:10 13:10 14:10 15:10 16:10
St Marys Interchange  DEP   08:18 09:12 10:12 11:12 12:12 13:12 14:12 15:12 16:12
Great Western Hwy opp Water St, Claremont
Meadows

08:22 09:18 10:18 11:18 12:18 13:18 14:18 15:18 16:18

Second Ave after O'Connell St, Kingswood 08:24 09:21 10:21 11:21 12:21 13:21 14:21 15:21 16:21
Nepean Hospital Derby St, Kingswood 08:28 09:26 10:26 11:26 12:26 13:26 14:26 15:26 16:26
Penrith Station 08:38 09:38 10:38 11:38 12:38 13:38 14:38 15:38 16:38



776 Mount Druitt to Penrith via St Clair

Saturday
Mount Druitt Station, Mount Druitt 16:36 17:36 18:29 19:29 20:29 21:27 22:27
Roper Rd after Carlisle Ave, Colyton 16:41 17:41 18:33 19:33 20:33 21:31 22:31
Colorado Dr after Explorers Way, St Clair (2759) 16:43 17:43 18:35 19:35 20:35 21:33 22:33
St Clair Shopping Centre Bennett Rd, St Clair 16:46 17:46 18:38 19:38 20:38 21:36 22:36
Blackwell PS, Blackwell Av, St Clair  ARR   16:50 17:50 18:42 19:42 20:42 21:40 22:40
Blackwell PS, Blackwell Av, St Clair  DEP   16:50 17:50 18:42 19:42 20:42 21:40 22:40
Solander Dr at Cameo Cres, St Clair 16:54 17:54 18:45 19:45 20:45 21:43 22:43
St Marys RSL Mamre Rd, St Marys 17:00 18:00 18:50 19:50 20:50 21:47 22:47
St Marys Interchange  ARR   17:10 18:10 18:58 19:58 20:58 21:54 22:53
St Marys Interchange  DEP   17:12 18:12 18:59 19:59 20:59 21:55 22:54
Great Western Hwy opp Water St, Claremont
Meadows

17:18 18:18 19:04 20:04 21:04 21:58 22:57

Second Ave after O'Connell St, Kingswood 17:21 18:21 19:07 20:07 21:07 22:00 22:59
Nepean Hospital Derby St, Kingswood 17:26 18:26 19:12 20:12 21:12 22:05 23:04
Penrith Station 17:38 18:38 19:21 20:21 21:21 22:13 23:12

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 08:45 09:45 10:45 11:45 12:45 13:45 14:45 15:45 16:45
Roper Rd after Carlisle Ave, Colyton 08:50 09:50 10:50 11:50 12:50 13:50 14:50 15:50 16:50
Colorado Dr after Explorers Way, St Clair (2759) 08:52 09:52 10:52 11:52 12:52 13:52 14:52 15:52 16:52
St Clair Shopping Centre Bennett Rd, St Clair 08:56 09:56 10:56 11:56 12:56 13:56 14:56 15:56 16:56
Blackwell PS, Blackwell Av, St Clair  ARR   09:01 10:01 11:01 12:01 13:01 14:01 15:01 16:01 17:01
Blackwell PS, Blackwell Av, St Clair  DEP   09:01 10:01 11:01 12:01 13:01 14:01 15:01 16:01 17:01
Solander Dr at Cameo Cres, St Clair 09:04 10:04 11:04 12:04 13:04 14:04 15:04 16:04 17:04
St Marys RSL Mamre Rd, St Marys 09:09 10:09 11:09 12:09 13:09 14:09 15:09 16:09 17:09
St Marys Interchange  ARR   09:17 10:17 11:17 12:17 13:17 14:17 15:17 16:17 17:17
St Marys Interchange  DEP   09:19 10:19 11:19 12:19 13:19 14:19 15:19 16:19 17:19
Great Western Hwy opp Water St, Claremont
Meadows

09:24 10:24 11:24 12:24 13:24 14:24 15:24 16:24 17:24

Second Ave after O'Connell St, Kingswood 09:27 10:27 11:27 12:27 13:27 14:27 15:27 16:27 17:27
Nepean Hospital Derby St, Kingswood 09:32 10:32 11:32 12:32 13:32 14:32 15:32 16:32 17:32
Penrith Station 09:44 10:44 11:44 12:44 13:44 14:44 15:44 16:44 17:44

Sunday & Public Holidays
Mount Druitt Station, Mount Druitt 17:45 18:48 19:48 20:48
Roper Rd after Carlisle Ave, Colyton 17:50 18:53 19:53 20:53
Colorado Dr after Explorers Way, St Clair (2759) 17:52 18:55 19:55 20:55
St Clair Shopping Centre Bennett Rd, St Clair 17:55 18:58 19:58 20:58
Blackwell PS, Blackwell Av, St Clair  ARR   17:59 19:02 20:02 21:02
Blackwell PS, Blackwell Av, St Clair  DEP   17:59 19:02 20:02 21:02
Solander Dr at Cameo Cres, St Clair 18:02 19:05 20:05 21:05
St Marys RSL Mamre Rd, St Marys 18:06 19:09 20:09 21:09
St Marys Interchange  ARR   18:13 19:16 20:16 21:16
St Marys Interchange  DEP   18:15 19:18 20:18 21:18
Great Western Hwy opp Water St, Claremont
Meadows

18:19 19:22 20:22 21:22

Second Ave after O'Connell St, Kingswood 18:21 19:24 20:24 21:24
Nepean Hospital Derby St, Kingswood 18:26 19:29 20:29 21:29
Penrith Station 18:35 19:38 20:38 21:38
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1. EXECUTIVE SUMMARY 
 

Altus Group (AG) has been engaged by Healthscope Operations Pty Ltd to prepare a Capital Investment Value 

(CIV) report for the Nepean Private Hospital expansion Stage 1. 

This report represents the costs associated with the new hospital building and external carparking. This CIV 

report is based off the estimate prepared by HPAC, as instructed by JohnStaff. HPAC have been engaged as an 

ECI process, and have provided a detailed estimate. 

 

2. CAPITAL INVESTMENT VALUE 

 
Capital Investment Value (CIV) is defined by the Environmental Planning and Assessment Regulation 2000 – 

Rev 3, as required by the State Environmental Planning Policy Amendment (Capital Investment Value) 2010 to 

be: 

“Capital Investment Value of a development or project includes all costs necessary to establish and operate the 

project, including the design and construction of buildings, structures, associated infrastructure and fixed or 

mobile plant and equipment, other than the following costs:  

a) amounts payable, or the cost of land dedicated or any other benefit provided, under a condition imposed under 

Division 6 or 6A of Part 4 of the Act or a planning agreement under that Division, 

b) costs relating to any part of the development or project that is the subject of a separate development consent 

or project approval, 

c) land costs (including any costs of marketing and selling land), 

d) GST (within the meaning of A New Tax System (Goods and Services Tax) Act 1999 of the Commonwealth).” 
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3. CALCULATION OF CIV 

 

The CIV has been prepared utilising the values represented in the  

Cost Plan prepared by HPAC. The Capital Investment Value is estimated at $29,913,184 broken down as follows: 

 

DESCRIPTION COST 

Gross Construction Costs $25,084,387 

Consultant / Design Fees $1,900,000 

Statutory Fees Excluded 

Development Management Fees Excluded 

Transition / Commissioning Excluded 

Furniture, Fittings and equipment / ICT $1,800,000 

Land Acquisition/ Property settlements / Temporary Leasing Excluded 

External Funding Contribution Excluded 

Escalation $1,128,797 

Contingencies Excluded 

TOTAL ESTIMATED CIV EXCLUDING GST $29,913,184 

 

Refer to Appendix A for Break-down of Estimate 
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4. BASIS OF ESTIMATE 

4.1 Scope of Project 

 Nepean Private Hospital works comprising: 

o New Hospital Building consisting of GF and three upper floors, incorporating Undercroft 

carparking, Main Entry, IVF services, Endoscopy services, Recovery bays/lounge, Scrub bays, 

Change facilities. External Carping including earthworks, pavement works, kerbs & gutter and 

pathways. 

o Perforated aluminium façade to x1 side  

o Bulk excavation 

o Site preparation works including piling and retaining walls 

o Building services infrastructure and connections to utilities. 

o Site landscaping. 

 

4.2 Drawings & Information Used 

Design documentation prepared by SKAr Architects and consultant reports issued October 2018. HPAC estimate 

received November 2018.  

 

4.3 Area Measurement 

Building 

Area Measurement is taken off drawings provided by SKAr on October 2018. 

 

4.4 Fees 

4.4.1 Consultant Fees 

 Based on JohnStaff advice. 
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4.5 Qualifications 

4.5.1 Specific Inclusions / Assumptions 

We note that this Cost Plan provided by HPAC is limited by the level of documentation and project information 
available to date. AG would assume that HPAC has made appropriate allowances and benchmarked against 
similar projects complemented by assumptions that account for areas of undefined scope.  

 

4.5.2 Specific Exclusions 

1. GST 
2. Statutory Fees 
3. Finance Costs 
4. Contingencies 
5. Development Management Fees 
6. Transitioning and Commissioning Fees  
7. Land Acquisition costs 
8. Latent site conditions 
9. Removal of inground hazardous / contaminated materials [Scope TBC] 
10. Diversions of major services infrastructure other than those identified by engineers to date 
11. Works outside the site boundary    
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5. REPORT PARAMETERS 

Please note this report is provided for the purposes of the named party only and must not be used by any third 

party for any other purpose whatsoever without the prior written consent of Altus Group. This report has been 

prepared from the HPAC estimate and the documentation and/or information provided to Altus Group by third 

parties in circumstances where Altus Group  

a) Has not performed our own independent investigations in order to ascertain the veracity and/or accuracy 

of the documentation and/or information so provided; and 

b) Do not, in any way, warrant the veracity and/or accuracy of the said documentation and/or information; 

and 

c) Do not, in any way, adopt the said documentation and information as our own. 

Altus Group  note this report is an expression of opinion based upon the documentation and/or information 

provided by third parties and Altus Group expressly disclaims any liability to the named party and any third parties 

where the documentation and/or information is found to be untrue and/or inaccurate in any way. 

 

Please note the following Project Contacts: 

Client:      Healthscope Operations 

Project Manager:    JOHNSTAFF  

Cost Manager:    Altus Group 

Architect:    Stanton Kroenert (SKAr) 

Electrical Engineer:   Northrop 

Mechanical Engineer:   Northrop 

Hydraulic & Fire Engineer:  Northrop 

Structural & Civil Engineer:  Northrop  
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APPENDICES 

Appendix A – CIV  
 





Appendix D.   

Northrop Pty Ltd – Acoustic Assessment Report - dated 19th November 2018   
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1 EXECUTIVE SUMMARY 
Northrop Consulting Engineers Pty Ltd (Northrop) Acoustics have been engaged by Johnstaff Projects Pty Ltd to 
provide an acoustic report for development application for Nepean Private Hospital Expansion Stage 1 to be located 
at 1-9 Barber Avenue, Kingswood NSW 2747. 

This assessment discusses the potential noise impact from the development on the nearest affected receivers. This 
report provides a statement of compliance with the relevant statutory criteria for the proposed development within 
the vicinity of the nearest potentially affected receivers and recommendations for noise mitigation measures for the 
proposed development for compliance with the relevant criteria. 

This assessment has been prepared using acoustic data collected on site using long term noise loggers and a 
hand-held sound level meter for spectral analysis. 
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2 REFERENCED DOCUMENTS 
This assessment has been prepared considering the following documentation: 

Table 1: Referenced documents – project documents 
Document title Document # Type Revision Date Issued by 

Architectural Design Pack AR_18-008 Arch. drawings – 06/11/2018 SKAr Architects 

Traffic report 18219 Traffic report DRAFT 12/11/2018 TTPA 

 
Table 2: Referenced documents – consent authority and other references 
Document title Abbreviation Year Issued by 

Penrith City Council Development Control 
Plan  

DCP 2014 Penrith City Council 

Penrith Local Environment Plan Land Zoning 
Map – Sheet LZN_013 

LEP 2010 Penrith City Council 

NSW Noise Policy for Industry NPI 2017 NSW Environmental Protection 
Authority 

State Environmental Planning Policy 
(Infrastructure) 

SEPP 2007 NSW Department of Planning 

NSW Interim Construction Noise Guideline ICNG 2009 NSW Department of Environment, 
Climate Change and Water 

NSW Road Noise Policy RNP 2011 NSW Department of Environment, 
Climate Change and Water 

Guide to Noise and vibration control on 
construction demolition sites 

AS 2436:2010 2010 Standards Australia 

Vibration and shock – Guide to the evaluation 
of human exposure to whole body vibration 

AS 2670:2001 2001 Standards Australia 

Update of Noise Data Base for the Prediction 
of Noise on Construction Sites 

– 2005 UK Department for Environment 
Food and Rural Affairs 
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3 SITE DESCRIPTION 
The proposed site, shown outlined in red in Figure 1, is located at 1-9 Barber Avenue, Kingswood NSW 2747. The 
nearest affected residential receivers are 120 High Street, 79 Parker Street, 15 Barber Avenue and the wards at 
Nepean Public and Private Hospitals, shown outlined in yellow in Figure 1. Figure 1 also shows the locations of the 
long-term noise monitor, and the locations of the operator attended measurements.  

The Site is zoned B4 – mixed use and is surrounded by SP2 – Infrastructure and R4 High Density Residential 
zoned land. (Penrith City Council Local Environmental Plan 2010 Land Zoning Map – Sheet LZN_013). The 
residential receiver category would be classified as “urban” with reference to Table 2.3 in the Noise Policy for 
Industry (2017) based on the Land Zoning and measured noise levels. 

 
Figure 1: Aerial view of site with measurement locations.  
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4 ENVIRONMENTAL NOISE CRITERIA 

4.1 Penrith City Council Development Control Plan (2014) 
The following are excerpts from Penrith City Council Development Control Plan (2014) Section C12: Noise and 
Vibration: 

Section C12: Noise and Vibration 

The objective of this section is to ensure that future development that generates noise or vibration does not 
adversely affect the amenity of surrounding land uses. 

12.1. Road Traffic Noise 

C. Controls  

1) Road traffic noise criteria including sensitive land uses  

a) Council will not grant consent to development, particularly residential development, including subdivisions, 
unless the impact of traffic noise from freeway, arterial, designated or collector roads complies with the standards 
and guidelines for road traffic noise prepared by the relevant State Government authorities or agencies, as well 
as relevant Australian Standards.  

b) Council will not grant consent to development for sensitive land uses unless it complies with the provisions and 
standards for road traffic noise prepared by the relevant State Government authorities or agencies, as well as 
relevant Australian Standards.  

c) Sensitive land uses subject to road traffic noise criteria referred to in b) above include educational 
establishments (including schools), places of public worship, hospitals, and passive and active recreation areas.  

Noise Impact Statements - Specific Requirements  

a) Where a site is likely to be affected by unacceptable levels of road traffic noise, the applicant is required to 
provide a Noise Impact Statement prepared by a qualified acoustic consultant in accordance with the 
requirements set out in the DA Submission Requirements Appendix of this DCP.  

b) The Noise Impact Statement should demonstrate acoustic protection measures necessary to achieve an indoor 
environment meeting residential standards, in accordance with EPA and Department of Planning Criteria, as well 
as relevant Australian Standards.  

12.2. Rail Traffic Noise and Vibration 

C. Controls  

1) Rail noise and vibration  

a) The siting and design of developments on land sited on, or within, 80m of an operating rail corridor or land 
reserved for the construction of a railway line is to address the matters raised in the Development Near Rail 
Corridors and Busy Roads – Interim Guideline (Department of Planning, 2008) and, where appropriate, 
incorporate any recommendations into the design of the development.  

b) Council will not grant consent to residential development, residential subdivision or other sensitive land uses on 
land in the vicinity of a rail corridor unless it complies with the relevant standards and criteria set by the EPA and 
Department of Planning, as well as any relevant Australian Standards.    

c) Council will not grant consent to any development which potentially has sensitive occupancies (such as 
residential, office or laboratory premises) and is proposed to be constructed within 20m of the rail line unless an 
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assessment of the vibration impacts from the rail line has been carried out.  This is to be undertaken by a 
recognised acoustic consultant to demonstrate that the impact of vibration from the rail corridor will not 
significantly impact upon the future occupants of the development.  

d) Sensitive land uses subject to rail noise and vibration criteria referred to in (b) above include educational 
establishments (including schools), places of public worship, hospitals, nursing homes, mixed use development, 
offices/workplaces, and passive and active recreation areas.  

Noise Impact Statements - specific requirements  

a) Where a site is likely to be affected by unacceptable levels of rail noise or vibration, the applicant is required to 
provide a Noise Impact Statement prepared by a qualified acoustic consultant in accordance with the 
requirements set out in Appendix F3 – Submission Requirements of this DCP.    

b) The Noise Impact Statement should demonstrate acoustic protection measures necessary to achieve an indoor 
environment meeting residential standards, in accordance with EPA and Department of Planning criteria, as well 
as relevant Australian Standards and Clause 87 – Impact of Rail Noise or Vibration on Non-Rail Development of 
SEPP (Infrastructure) 2007.    

4.2 NSW EPA Noise Policy for Industry (2017) 
The NSW Environment Protection Authority (EPA) Noise Policy for Industry (2017) sets out noise criteria to control 
the noise emission from industrial noise sources. Mechanical, building services and operational noise from the 
development shall be addressed following the guideline in the NSW EPA Noise Policy for Industry. 

The determination of the criteria is based on the results of the ambient and background noise unattended 
monitoring, addressing two components: 

• Controlling intrusive noise into nearby residences (Intrusiveness Criteria) 

• Maintaining noise level amenity for particular land uses (Amenity Criteria) 

Once both criteria are established the most stringent for each considered assessment period (day, evening, night) 
is adopted as the Project Noise Trigger Level (PNTL). The project noise trigger level becomes the benchmark for 
assessing the noise impact from the proposed site upon the surrounding noise-sensitive receivers for the external 
noise emissions from the development. The assessment periods are: 

• Day: 7am – 6pm Monday – Saturday, 8am – 6pm Sunday 

• Evening: 6pm – 10pm Monday – Sunday  

• Night: 10pm – 7am Monday – Saturday, 10pm – 8am Sunday 

The applicable parts of Table 2.2: Amenity noise levels from the Noise Policy for Industry which are relevant to 
the project are reproduced in Table 3 below: 

Table 3: Amenity criteria for external noise levels.  

Receiver Noise amenity area Time of Day Recommended Amenity Noise 
Level (ANL), LAeq – dB(A) 

Residential Urban 
Day 60 
Evening 50 

Night 45 

Hospital ward: 
Internal 
External 

 
All 
All 

 
Noisiest 1-hour 
Noisiest 1-hour 

 
35 
50 
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4.3 NSW State Environmental Planning Policy (Infrastructure) (2007) 
The NSW State Environmental Planning Policy SEPP (Infrastructure) for the purposes of determining the impacts 
of a rail corridor and major roadway on a health care facility under SEPP 87 & 102 have set the following 
conditions for compliance:  

Clause 87: Development for any of the following purposes that is on land that is in or immediately adjacent to a 
rail corridor and the consent authority considers development is likely to be adversely affected by rail noise or 
vibration: 

- building for residential use 
- a place of public worship 
- a hospital 
- an educational establishment or  
- childcare centre 

Clause 102: This clause applies for any development for any of the following purposes that is on land in or 
adjacent to the road for a freeway, a tollway or a transitway or any other road with an annual average daily traffic 
volume of more than 40,000 vehicles (based on the traffic volume of more than 40,000 vehicles (based on the 
traffic volume data published on the website of the RTA) and that the consent authority considers is likely to be 
adversely affected by road noise or vibration: 

- a building for residential use, 
- a place of public worship, 
- a hospital, 
- an educational establishment or childcare centre.  

For Clauses 87 (Rail) and 102 (Road): If the development is for the purposes of a building for residential use, 
the consent authority must not grant consent to the development unless it is satisfied that appropriate measures 
will be taken to ensure that the following LAeq levels are not exceeded:  

- in any bedroom in the building – 35 dB(A) at any time between 10pm and 7am 
- anywhere else in the building (other than a garage, kitchen, bathroom or hallway)-40 dB(A) at any time. 

4.4 NSW EPA Interim Construction Noise Guideline 
Construction noise is a major environmental noise issue in NSW and it is well accepted that this activity can 
adversely affect, sleep, concentration and learning performance and mental and physical health. While construction 
noise is temporary in nature, its impacts need to be controlled.   

The NSW Interim Construction Noise Guideline (ICNG) is specifically aimed at managing noise from construction 
works.  From a regulatory perspective, the local Council is the appropriate regulatory authority for non-scheduled 
construction activities.   
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Table 4: GCN noise criteria at residences, using quantitative assessment, LAeq 
Time of Day Management Level 

– LAeq (15min)  
How to apply 

Recommended 
Standard Hours: 
Monday to Friday 
7am to 6pm 
Saturday 8am to 1pm 
No work on Sundays 
or public holidays 

Noise affected 
RBL + 10 dB 

The noise affected level represents the point above which there may be 
some community reaction to noise. 

Where the predicted or measured LAeq (15min) is greater than the noise 
affected level, the proponent should apply all feasible and reasonable 
work practices to meet the noise affected level. 

The proponent should also inform all potentially impacted residents of 
the nature of works to be carried out, the expected noise levels and 
duration as well as contact details. 

Highly noise affected 
75 dB(A) 

The highly noise affected level represents the point above which there 
may be strong community reaction to noise.  

Where noise is above this level, the relevant authority (consent, 
determining, regulatory) may require respite periods by restricting the 
hours that the very noisy activities can occur, taking into account: 

Times identified by the community when they are less sensitive to noise 
(such as before and after school for works near schools, or mid-morning 
or mid-afternoon for works near residences) 

If the community is prepared to accept longer period of construction in 
exchange for restrictions on construction times.  

Outside recommended 
standard hours 

Noise affected 
RBL + 5 dB 

A strong justification would typically be required for work outside the 
recommended standard hours 

The proponent should apply all feasible and reasonable work practices 
to meet the noise affected level 

Where all feasible and reasonable practices have been applied and 
noise is more than 5 dB(A) above the noise affected level, the 
proponent should negotiate with the community 

For guidance on negotiating agreements see Section 7.2.2 (NSW 
Interim Construction Noise Guideline) 

Active Play Areas 
(Childcare Centres) 

65 dB(A) When in Use 

 

4.4.1 Construction Vibration Limits 

Construction vibration levels depend on several factors. These include the activity, the equipment being used, the 
ground geology and the distance between the building and the source. In Australia there is no current specific 
standard for construction vibration.  This methodology is equivalent to the guidelines issued in current international 
standards and described in ‘AS 2670:2001 Vibration and shock - Guide to the evaluation of human exposure to 
whole body vibration’, as shown below in Figure 2.   
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Figure 2:  AS2670 Base Vibration Criteria 

To assess vibration impact to different types of buildings, for example residential, multiplying factors shown in 
Table 5 need to be applied to the base criteria. 

Table 5:  Multiplying factors to obtain limit vibration levels 

Place 
Multiplying factors 

Time Continuous vibration Intermittent or impulsive 

Residential 
Day 0700-2200 2 60 

Night 2200-0700 1.4 20 

Office 
Day 0700-2200 4 128 

Night 2200-0700 4 128 

Workshops 
Day 0700-2200 8 128 

Night 2200-0700 8 128 

The NSW Office of Environment and Heritage (OEH) does not directly relate to damage levels to buildings. The 
German DIN4150 and NSW OEH/British Standard BS6472 provide guidelines relevant to this assessment. These 
criteria are summarised below in Table 6. 

Table 6:  Typical vibration limit criteria (mm/s) 
Criterion Typical Vibration Velocity  Standard 

Disturbance to persons (day) 0700-2200 0.3 – 0.6 peak BS6472 

Disturbance to persons (night) 2200-0700 0.2 peak BS6472 

Damage to dwellings 5 – 15 rms DIN 4150 

Damage to heritage buildings 3 – 8 rms DIN 4150 
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Management of noise and vibration impacts during construction is best mitigated through the implementation of a 
site noise and vibration management plan by the prospective builder.  

4.5 NSW Road Noise Policy 
Road traffic noise impact is assessed in accordance with the introduced NSW Road Noise Policy (2011). The 
criterion (Table 3 in Road Traffic Noise Assessment Criteria for Residential Land Uses) divides land use 
developments into different categories and lists the respective criteria for each case. The category that is relevant 
to the proposed use of this site is shown below:  

Table 7:  Road traffic noise assessment criteria for residential land uses 
Road category Type of project/land use Assessment criteria LAeq, period – 

dB(A)  

Day  
(7am – 10pm) 

Night  
(10pm – 7am) 

Freeway/arterial/ 
sub-arterial roads 

Existing residences affected by additional traffic on 
existing freeways/arterial/sub-arterial roads 
generated by land use developments 

LAeq, 15 hour 60 
(external) 

LAeq, 9 hour 55 
(external) 

Local roads Existing residences affected by additional traffic on 
existing local roads generated by land use 
developments 

LAeq, 1 hour 55 
(external) 

LAeq, 1 hour 50 
(external) 

 

If the traffic noise at the site already in exceeds the criteria noted above, the NSW RNP states that the primary 
objective is to reduce the existing level through feasible and reasonable measures to meet the criteria above. If this 
is not achievable, Section 3.4.1 Process for applying the criteria - Step 4 states that for existing residences affected 
by additional traffic on existing roads generated by land use developments, any increase in the total traffic noise 
should be limited to 2 dB above that of the corresponding 'no build option'. 
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5 SITE MEASUREMENTS 

5.1 Instrumentation 
The survey was conducted with the following instruments: 

• Acoustic Research Laboratories EL-215 Type 2 noise logger 

• NTI Precision Integrating Octave Band Sound Level Meter, Type XL2 with 1/3 Octave band filter unit, which 
conforms to applicable standards of IEC 61672-1:2002-05 CLASS1 & IEC 60651 TYPE1. 

All equipment was calibrated before and after the measurements using a Brüel & Kjær Acoustic Calibrator. No 
calibration deviations were recorded.  

5.2 Operator attended measurements 
15 minute attended measurements were conducted to verify unattended background noise levels, to establish the 
octave band noise levels and to characterise the acoustic environment around the site. Operator attended noise 
measurement survey was conducted with an integrating Type 1 sound level meter and windshield. Measurements 
were taken continuously, and the microphone was set to receive direct frontal sound and facing the direction of 
sound emission.   

The operator attended noise measurements were performed on 16th October 2018 at locations M1-6, marked in 
blue in Figure 1. Results are presented in Table 8 below. 

Table 8: Operator attended measurements 16/10/2018 

Location LAeq – 
dB(A) 

LA10 – 
dB(A) 

LA90 – 
dB(A) 

LAmax – 
dB(A) 

LAmin – 
dB(A) Notes 

M1 64 68 58 72 55 Traffic noise from Highway 

M2 65 68 59 78 57 Traffic noise from Highway 

M3 68 73 56 79 52 Traffic noise from Parker St. 

M4 61 64 55 75 49 Construction noise on Barber St. 

M5 63 66 55 77 51 Traffic noise from Highway  

M6 58 60 54 68 50 Traffic noise from Highway  
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Figure 3: Operator attended measurement M1 
 

Figure 4: Operator attended measurement M5 
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5.3 Long-term noise logging 
Automatic logging noise measurements were performed at the site to document the existing acoustic environment 
at Locations L1 and L2, as shown in Figure 5 and Figure 6 below.   

Long-term noise monitoring was conducted between Tuesday 16th October 2018 and Tuesday 23th October 2018 
at Logger location shown in Figure 1 above. Detailed results of the logger measurements are shown in Appendix 
1. Meteorological data was retrieved from a Bureau of Meteorology station located within 30km of the site. 

The results of the automatic logging measurements are shown in Table 9 below. 

Table 9: Long-term noise monitoring results 

Logger 
location Period 

Equivalent Continuous Noise Level 
LAeq,15min – dB(A) 

Rating Background Noise Level RBL 
LA90,15min – dB(A) 

L1 

Day 64 58 

Evening 63 57 

Night 59 49 

L2 

Day 69 58 

Evening 67 55 

Night 62 47 

 

The LA90 rating background noise levels were determined using the methodology as described in the Noise Policy 
for Industry. 
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Figure 5: Unattended measurement location L1, facing Great Western Highway 
 

 
Figure 6: Unattended measurement location L2, facing Parker Street 
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5.4 Determination of Noise Policy for Industry criteria 
The NSW EPA Noise Policy defines the following noise descriptors:  

• The Intrusiveness Criterion states that the LAeq, 15 minutes generated from the operation of the development 
cannot exceed the rating background noise level (RBL) plus 5 dB. 

• The Project Amenity Noise Level is the ANL (Table 3) minus 5 dB, plus 3 dB to convert from a period level 
to a 15-minute level. 

• The Project Noise Trigger Level (PNTL) is the more stringent (lowest) value of the intrusiveness and amenity 
noise levels, which becomes the benchmark for assessing the noise impact from the proposed site upon the 
surrounding noise-sensitive receivers.  

Table 10, below, shows the project specific noise levels that have been determined in accordance with the 
requirements of the NSW Noise Policy for Industry. The PNTL (in bold) shall be assessed at the boundary of the 
nearest affected receiver. 

Table 10: EPA Noise Policy noise criteria for residential receivers 
Logger 
location 

Period Intrusiveness Criteria  
– dB(A) 

Project Amenity Noise Level  
– dB(A)  

Project Noise Tigger Level  
– dB(A) 

L1 

Day 63 LAeq,15min (58+5) 58 LAeq,15min (60–5+3) 58 LAeq,15min  

Evening 62 LAeq,15min (57+5) 48 LAeq,15min (50–5+3) 48 LAeq,15min  

Night 49 LAeq,15min (54+5) 43 LAeq,15min (45–5+3) 43 LAeq,15min  

L2 

Day 63 LAeq,15min (58+5) 58 LAeq,15min (60–5+3) 58 LAeq,15min  

Evening 60 LAeq,15min (55+5) 48 LAeq,15min (50–5+3) 48 LAeq,15min  

Night 47 LAeq,15min (47+5) 43 LAeq,15min (45–5+3) 43 LAeq,15min  
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6 ACOUSTIC ASSESSMENT  

6.1 Road traffic noise intrusion 
To assess road traffic noise impacts in accordance with the NSW SEPP measured ambient levels at the facade 
measured at the site were as shown in Table 11.  As this stage, the final glazing selection in not yet finalised.  For 
the purposes of this assessment, we have conservatively applied 6mm/12mm/6mm glazing (Rw 34), with a typical 
worst-case traffic noise level for day and night, as shown below.  

Table 11: Predicted internal noise internal noise levels, LAeq 
Use Measured traffic 

noise, LAeq – dB(A)  
SEPP criteria 
– dB(A) 

Predicted internal 
noise level – dB(A) 

Complies? 
Yes/No 

Typical Bedroom (10pm-7am) 63 35 35 Yes 

Other Areas (all hours) 66* 40 39 Yes 
*Worst case - Daytime (0700-1800).  

Predicted internal noise into the Bedroom and Living Room spaces is predicted to meet the requirements of the 
SEPP (Infrastructure) 2007 requirements.  

6.2 Construction noise  
At this stage, the proposed nature of construction works, and activity has not been finalised and will be subject to 
final input by the construction contractor.  However, as the proposed facility will include excavation works, we have 
assumed typical plant and activity will entail the following stages and typical plant items as follows:  

 Site establishment and excavation works – bump in, truck deliveries, site excavation works, spoil 
removal, screw piling; 

 Structural works – main structural works, crane hoists, concrete pumps, concrete saws, grinding 
hammering; 

 Fit out works – mainly enclosed finishing works. For the purposes of this assessment we have assumed a 
typical shielding loss of 20 dB.   

Representative plant and plant sound power levels have been derived from the UK Department for Environment 
Food and Rural Affairs (DEFRA 2005) ‘Update of Noise Data Base for the Prediction of Noise on Construction 
Sites.‘ 
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Table 12: Predicted construction noise from various works phases, LAeq,15minute – dB(A) 

Plant 
Octave band centre frequency 

dB(A) 
63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 

1. Site Establishment and Excavation Works 

Excavator,5t 99 99 94 87 87 86 82 76 93 

Screw piler 114 110 105 102 98 94 90 83 104 

Truck 
delivery/spoil 

104 101 90 94 90 86 82 77 95 

Hammer 94 94 96 96 91 85 83 79 97 

Angle grinder 85 79 80 88 98 105 101 101 109 

2. Structural Works 

Excavator 99 99 94 87 87 86 82 76 93 

Truck 
delivery 

104 101 90 94 90 86 82 77 95 

Concrete 
pump, 25kW 

99 99 94 87 87 86 82 76 93 

Concrete 
saws, 3kW 

110 110 100 99 97 96 90 92 104 

Mobile crane 113 101 95 99 100 97 91 84 104 

Angle grinder 85 79 80 88 98 105 101 101 109 

Hammer 94 94 96 96 91 85 83 79 97 

3. Fit out Works 

Angle grinder 85 79 80 88 98 105 101 101 109 

Hammer 94 94 96 96 91 85 83 79 97 

Truck 
delivery 

104 101 90 94 90 86 82 77 95 
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Table 13: Predicted construction noise levels, LAeq 15minute dB(A) during standard hours 
Receivers Works 

phase 
Typical 
operating 
distances, m 

Predicted 
construction 
noise levels – 
dB(A) 

GCN criteria 
– dB(A) 

Complies 
Y/N 

Predicted 
exceedances 

Yocation A 
YYesidentialY 

1Y Site estY Y 
excavation 

80 45 – 62 Y58 Y 10Y Y 
68 

Yes – 

2Y Structural 45 – 64 Yes – 

3Y Yit out 40 – 41 Yes – 

Yocation Y 
YHospital 
buildingY 

1Y Site estY Y 
excavation 

30 54 – 73 Y58 Y 10Y Y 
68 

Yo 5 dY 
YSee Yote 1Y 

2Y Structural 54 – 74 Yo 6 dY 
YSee Yote 1Y 

3Y Yit out 40 – 52 Yes – 

Yote 1Y Yredicted noise levels are defined as ‘Noise Affected’ under tYe YSW YCYYY  TYis will reYuire tYe application oY 
Yeasible and reasonable work practices, eYgY AS 2436Y2010Y   

Yredicted exceedances Yrom tYe proposed construction works, based upon typical plant and activity are predicted 
result in only minor exceedances oY tYe external noise criteria iYeY 5 – 6 dY at tYe nearest aYYected commercial 
receiversY  

6Y3 TraYYic noise assessment 
TYe operation oY tYe development is expected to increase tYe background noise levels due to increased veYicle 
activityY TYe extent oY tYe increase in YAeY 15 minute is dependent on tYe existing and proposed traYYic volume, retrieved 
Yrom tYe traYYic data provided by Transport and TraYYic Ylanning AssociatesY TYe expected increase in background 
noise Yas been calculated, sYown in Table 14 belowY 

Table 14: Calculated increase in background noise level due to increased vehicle activity 
Time Location Direction Number of vehicles Increase in LAeq, 15 minute  

– (dB) Existing Proposed 

am Yarker Street YortYbound 1180 1180 0 

Yarker Street SoutYbound 1073 1083 0Y04 

Yarber Avenue Eastbound 113 131 0Y64 

Yarber Avenue Westbound 43 56 1Y15 

pm Yarker Street YortYbound 1203 1203 0 

Yarker Street SoutYbound 1201 1205 0Y01 

Yarber Avenue Eastbound 42 49 0Y67 

Yarber Avenue Westbound 136 202 1Y72 

 



  
 

SY182350YAYY01Y  
Yepean Yrivate Hospital Stage 1 Acoustic Yeport Yor Yevelopment Application Y Yev C Y 19/11/2018 Yage 20 
 

7 YECYMMEYYATYYYS 

7Y1 Yperational noise  
At tYe time oY writing, tYe proposed mecYanical plant and eYuipment Yas not been proposed Yor tYe proYectY  
Assuming typical worstYcase distances oY 70m to tYe nearest aYYected residential receivers, it is proposed tYat tYe 
limiting aggregate sound power level YYwY Yor tYe proYect is limited to 88 dYYAYY  TYis will be reYuired to comply witY 
tYe residential nigYt time criteria oY YeY 43 dYYAYY   

At tYis stage, we understand tYat tYe proposed mecYanical plant and eYuipment will be predominantly Yoused 
inside a rooYtop plant room and tYe car park areasY   

Anticipated tYat in principle noise engineering measures can be utilised to meet tYe environmental noise criteria 
sucY asY  

 Enclosures – Yousing oY plant and eYuipment inside tYe rooYtop plant room, typically 20 to 30 dYYAY 
reductionY 

 Acoustic Youvers and Acoustically Yntakes and YiscYarges – to acoustically treat air intakes into plant rooms 
using acoustic louvers, lined intakes/discYarges and attenuatorsY 

 Yarriers – use oY acoustic barriers or screens to sYield sensitive receiversY  

Hence it is anticipated tYat mecYanical plant tYat standard engineering noise control measures can be controlled 
using standard engineering control measures Yor tYis proYectY  

7Y2 Construction noise  
Yn addition, predicted noise emissions at tYe nearest aYYected residential receivers were predicted to comply witY 
tYe standard Yours criteria at tYe nearest aYYected residences at Yocation YY Australian Standards AS 2436Y2010 
‘Guide to Noise and Vibration Control on Construction Demolition Sites’ provides a list of measures for controlling 
noise Yrom site related activityY YnYormation in Table 15 reYerenced Yrom AS 2436Y2010 details tYe potential noise 
reduction oY standard engineering mitigation measures, typically utilised on construction and demolition sitesY  

Table 15: AS 2436:2010 – Construction noise mitigation measures 
Noise mitigation measure Typical noise reduction, Lp – dB(A) 

Yistance attenuation 6 dY per doubling oY distance 

Screening and barriers Typically, 5 to 10 dYYAY maximum 15 dYYAY 

Enclosure Typically, 15 to 25 dYYAY maximum 50 dYYAY 

Silencing Typically, 5 to 10 dYYAY maximum 20 dYYAY 

 

Yased upon predicted noise levels it is anticipated tYat tYe use oY screens and acoustic rated Yoardings witY a 
minimum transmission loss oY YYw 25 around tYe site could be utiliYed to minimiYe noise impacts Yrom tYe site to 
Yocation Y to acYieve a 5Y6 dYYAY noise attenuation, as reYuired under tYe YSW YCYYY   

7Y3 TraYYic noise  
TYe YSW Yoad Yoise Yolicy YYYYY Y2011Y states tYat an increase in traYYic noise less tYan 2 dY do not reYuire any 
noise mitigation measuresY TYe proYected increase in traYYic is not expected to increase background noise due to 
traYYic by more tYan 2 dY Ysee Table 14 in 6Y3YY 
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8 CYYCYYSYYY 
TYis report Yorms part oY tYe development application submission Yor tYe proposed development oY Yepean Yrivate 
Hospital Expansion Stage 1 at 1Y9 Yarber Avenue, Yingswood YSW 2747Y  Yperator attended, and longYterm 
measurements were conducted at tYe siteY TYe proYect criteria at tYe nearest aYYected receiver Yave been 
determined Yrom tYe results oY tYe measurements using YSW Yoise Yolicy Yor Yndustry metYodology and advice Yor 
acoustic compliance Yave been speciYiedY Acoustic compliance witY tYe YenritY City Council YCY and tYe YSW 
EYA Yoise Yolicy Yor Yndustry Y2017Y noise criteria can be acYievedY  
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AYYEYYYY A – YYYYYTEYM YYYSE MYYYTYYYYY 
TYe details are oY tYe noise logging measurements are sYown belowY TYe measurements are in accordance witY 
tYe YSW EYA Yoise Yolicy Yor Yndustry Y2017YY  

To describe tYe overall noise environment, several noise descriptors Yave been developed and tYese involve 
statistical and otYer analysis oY tYe varying noise over sampling periods, typically taken as 15 minutesY TYese 
descriptors, wYicY are plotted in tYe grapYs below, are Yere deYinedY 

TYe sections marked in blue Yave been omitted due to rain tYat may Yave aYYected tYe measurementsY 

 YAmax – TYe Maximum Yoise Yevel YYAmaxY over a sample period is tYe maximum level, measured on Yast 

response, during tYe sample periodY 

 YA10 – TYe noise level wYicY is exceeded Yor 10Y  oY tYe sample periodY Yuring tYe sample period, tYe noise 

level is below tYe YA10 level Yor 90Y  oY tYe timeY TYe YA10 is a common noise descriptor Yor environmental 

noise and road traYYic noiseY 

 YAeY – TYe eYuivalent continuous sound level YYAeYY is tYe energy average oY tYe varying noise over tYe 

sample period and is eYuivalent to tYe level oY a constant noise wYicY contains tYe same energy as tYe 

varying noise environmentY TYis measure is also a common measure oY environmental noise and road 

traYYic noiseY 

 YA90 – TYe noise level wYicY is exceeded Yor 90Y  oY tYe sample periodY Yuring tYe sample period, tYe noise 

level is below tYe YA90 level Yor 10Y  oY tYe timeY TYis measure is commonly reYerred to as tYe background 

noise level or YYYY 

 YAmin – TYe Minimum Yoise Yevel YYAminY over a sample period is tYe minimum level, measured on Yast 

response, during tYe sample periodY 
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Johnstaff Projects (NSW) Pty Ltd (‘the Client’) engaged EP Risk Management Pty Ltd (‘EP Risk’) on 
behalf of Healthscope Operations Limited (‘Healthscope’) to undertake a Soil Contamination 
Assessment (‘SCA’) of the property located at 1-9 Barber Avenue, Kingswood, NSW, 2747 (‘the Site’).  

The Site is legally described as Lot 100 in Deposited Plan (‘DP’) 701623, Lot 1 in DP 1093052 and Lot 
90 in DP 1009692, which covers an area of approximately 8,523 m2 (‘the Investigation Area’). 

It is understood the client has been engaged by Healthscope to deliver the extension of the existing 
Nepean Private Hospital, which will comprise of a number of stages. Early stages involving a site strip 
and re-contouring of the site for construction of a new car park and building, which will involve both 
early and main earthworks packages. The client has requested EP Risk undertake a site contamination 
assessment in order to satisfy the requirements of the development application (‘DA’) conditions. 

The summary of the findings of the SCA are as follows: 

Based on a review of available aerial photographs and historical titles, the Site comprised farm 
land and residential properties in 1943 which was progressively redeveloped to residential 
properties to circa 1965. A commercial property was built in the centre of the Site circa 1982 
which appears to have been owned by the Baptist Union of New South Wales. Circa 1991 to 
circa 2016, residential dwellings on the Site were gradually demolished and replaced with on 
grade car parks, resulting in the present configuration of the lot. 

No notable leases were identified during the review of available historical title information. 

The area to the north of the Site was developed into commercial properties circa 1982, this 
included numerous motor garages and service stations. The Nepean hospital was developed 
circa 1956 south of the Site and expanded north towards the Site, over predominantly 
undeveloped land, through to circa 2002. No signs of heavy industrial activities were noted in 
the aerial photographs on properties immediately surrounding the Site. 

No signs of heavy industrial activity were noted in the aerial photographs on properties 
immediately surrounding the Site. All identified potentially contaminating sites were 
considered not to pose a significant off-site risk of contamination due to the proximity to the 
subject Site and assumed position down and/or cross-hydraulic gradient to the Site. 

The Site falls within the high potential salinity data coverage for the Department of 
Infrastructure, Planning and Natural Resources map of the Salinity Potential in Western 
Sydney (2002), EP Risk has referenced the Western Sydney Regional Organisation of Councils 
Ltd (‘WSROC’) Western Sydney Salinity Code of Practice (2003, Amended 2004) for 
appropriate saline soil management strategies for the Site. 

A small portion of the eastern side of the Site is classified as Cumberland Shale Plains 
Woodland. Due to the nature of past and proposed activities on site it is considered the risk 
to this ecosystems health due to on-site contamination is low. 

No evidence of UST’s were observed at the Site. 
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The soil sampling program was designed to allow for a sufficient characterisation including a 
desktop study of soil conditions across the Site. All soil samples reported metals TRH, BTEX, 
PAH, OCP, OPP and PCB concentrations to be below applicable human health criteria and/or 
the laboratory reporting limits. Asbestos was not detected in the soil samples analysed above 
the limit of reporting. 

Overall, results from the SCA would not preclude the Site from the proposed future development of 
the Site under a commercial / industrial land use. However, bonded (non-friable) asbestos containing 
materials (‘ACM’) were observed on the surface the Site. Consequently, EP Risk recommends a surface 
scrape of the surficial soils (0.0 – 0.1 mBGL) and clearance by a Licenced Asbestos Assessor.  

Additionally, it is recommended an Unexpected Finds Procedure is implemented during any 
excavation activities on the Site. Furthermore, where any Site materials require disposal these should 
be assessed either in accordance with the NSW EPA Waste Classification Guidelines Part 1: Classifying 
Waste or any current Resource Recovery Orders made under the Protection of the Environment 
(Waste) Regulation 2014. 
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Johnstaff Projects (NSW) Pty Ltd (‘the Client’) engaged EP Risk Management Pty Ltd (‘EP Risk’) on 
behalf of Healthscope Operations Limited (‘Healthscope’) to undertake a Soil Contamination 
Assessment (‘SCA’) of the property located at 1-9 Barber Avenue, Kingswood, NSW, 2747 (‘the Site’).  

The Site is legally described as Lot 100 in Deposited Plan (‘DP’) 701623, Lot 1in DP 1093052 and Lot 90 
DP 1009692, which covers an area of approximately 8,523 m2 (‘the Investigation Area’) (Figure 1 and 
Figure 2). 

It is understood the client has been engaged by Healthscope to deliver the extension of the existing 
Nepean Private Hospital Expansion Stage 1. Early stages involving stripping the Site and re-contouring 
for construction of a new multi-storey car park building.  

The client has requested EP Risk undertake a site contamination assessment in order to satisfy the 
requirements of the development application (‘DA’) conditions. 

The primary objectives of the SCA were to:  

Identify past and present potentially contaminating activities based on a Site history search. 
Identify potential contamination issues based on the potentially contaminating activities. 
Discuss the Site condition based on the above. 
Develop an understanding of the soil contamination status at the Site. 
Assess the laboratory data in accordance with NEPM 20131 to preliminarily assess whether 
the Site is suitable for the proposed commercial / industrial land use. 

The scope of work completed was performed in general accordance with the EP Risk’s fee proposal 
(ref: EP11790_v1, dated 19 September 2018), which comprised: 

Preliminary Site Investigation Review of the site history based upon: 

o Council and regulatory records; 
o Review of the Council Section 10.7 certificate (former section 149); 
o SafeWork NSW Dangerous Goods Search; 
o Historical and current land title records; 
o Historical aerial photographs; and 
o Geological and hydrogeological information. 

Identification of areas and contaminants of potential concern (‘CoPC’) for the Site based upon 
historical land uses. 

 

1 National Environmental Protection Council (NEPC), National Environment Protection (Assessment of Site Contamination) 
Measure (NEPM) 1999 (April 2013) (NEPM 2013). 
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Soil Assessment 

It is not possible without undertaking a comprehensive site history study and identification of
contaminants of potential concern (‘CoPC’) to accurately determine the scope of work required to 
assess the nature and extent of soil and groundwater contamination on the site. In the absence of this 
information EP Risk proposes the following interim scope of work for the SCA based on minimum 
sampling requirements for a Site approximately 8,523 m2 in area: 

1. Application for Dial Before You Dig (‘DBYD’) plans. 

2. Preparation of a health and safety plan (‘HASP’) and safe work method statement (‘SWMS’) 
for the works. 

3. Undertake underground service location of up to twenty (20) proposed sampling locations in 
a gridded sampling pattern across accessible locations within the Investigation Area. 

4. Advance a minimum of twenty (20) boreholes using a track mounted drill rig and collection of 
soil samples from 0.15 m, 0.5 m, 1.0 m and every 1.0 m thereafter until a maximum target 
depth of 4.0 metres below ground level (‘mBGL’), 1.0 metres into natural soils or bore refusal 
(whichever is encountered first). Boreholes will be backfilled with soil cuttings and reinstated 
to former ground condition, as near as possible. Where visible indications of contamination 
(stains, odours, anthropogenic materials, etc) are observed boreholes may be extended 
deeper following approval in writing by Johnstaff. 

5. Screening of samples using a photoionisation detector (‘PID’). 

6. Analytical testing of selected soil samples (including QA/QC samples) for the CoPC as identified 
within Table 2 by a National Association of Testing Authorities (‘NATA’) accredited laboratory 
for the required analysis. 

7. Preparation of a SCA report in general accordance with OEH 2011 including the PSI 
component. 
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Pertinent Site identification details are presented in Table 1. 

Table 1 – Site Identification 
Item Description 

Address 
Nepean Private Hospital Expansion Stage 1, 1-9 Barber Avenue, Kingswood, 
NSW, 2747 

Legal Description 
Lot 100 in DP 701623; 
Lot 1 in DP 1093052; and 
Lot 90 in DP 1009692. 

Approximate Area 8,523 m2 

Municipality Penrith City Council 

Zoning B4 – Mixed Use 
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The majority of information provided in the following sections was obtained from Lotsearch 
Environmental Risk and Planning Report (2018)2. A copy of the report is attached as Appendix A. 

The Site history sources utilised during the review include: 

Council and regulatory records.

Historical aerial photography from the years 1943, 1956, 1961, 1965, 1970, 1982, 1991, 2002, 
2009, 2016 and 2018. 

Historical certificates of title. 

A summary of the information available through publicly available records is summarised below. 

Table 2 – Council and Regulatory Records Search 
Database Findings 

Topography and 
Elevation 

The approximate elevation of the Site was between 54 and 50 metres Australian 
Height Datum (‘AHD’). The local topography of the Site was a slight grade towards the 
north-east of the Site. 

Geology 

According to the NSW Department of Industry, Resources & Energy (Penrith 
Geological Sheet 9030,1991) 1:100,000 map sheet the Site was underlain by Bringelly 
Shale (Wianamatta Group - Undifferentiated), Middle Triassic aged medium to coarse 
grained lithic sandstone, rare coal and tuff. 

Soil Landscapes 
According to the NSW Office of Environment and Heritage (‘OEH’), Soil Landscapes of 
Penrith 1:100,000 sheet, all soil landscapes within 1 km of the site have been 
identified as being Luddenham Erosional. 

Hydrogeology 

Eleven (11) registered groundwater bores were identified within 2 km of the Site none 
of which were on-site. The closest was 772 m north of the Site. The majority of the 
groundwater bores were used for private monitoring and local government 
monitoring purposes. Two (2) monitoring bores were for recreation purposes. Depth 
of monitoring bores ranged from 2.85 to 210 metres below ground level (‘mBGL’). 
Standing water levels ranged from 6.00 to 69.00 mBGL, where measured. The inferred 
groundwater flow direction is west based on the topography of the region and the 
proximity of the site to the Nepean river approximately 2 km to the west. 

Acid Sulfate Soils 
Topographic Data from the CSIRO’s Atlas of Australian Acid Sulfate Soils indicated the 
Site is located within an area of Class C Acid Sulfate Soil. There is an extremely low (1 
- 5%) probability of occurrence of Acid Sulfate Soils onsite. 

Mining Subsidence No Mining Subsidence Districts have been identified within 1 km of the Site. 
Coastal Protection 
Act 1979 

The land was not subject to the operation of SEPP 14 or SEPP 71 of the Coastal 
Protection Act 1979. 

 

2 Lotsearch Environmental Risk and Planning Report, 1-9 Barber Avenue, Kingswood, NSW 2747 (ref: LS004326 EP).
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Table 2 – Council and Regulatory Records Search 
Database Findings 

Contaminated Land 

The Site was not listed as contaminated under the Contaminated Land Management 
Act (‘CLM Act’) 1997. 
As of 10 October 2018, the Site was not on the NSW Environment Protection 
Authority (‘NSW EPA’) database for Contaminated Sites notified to the NSW EPA in 
accordance with the CLM Act 1997. 
There was one (1) site notified to the NSW EPA within 1 km of the Site: 

7-Eleven Service Station Penrith, 30 Henry Street, Penrith, 763 m north west 
of the Site. Regulation under the CLM Act 1997 not required. Based on 
inferred groundwater flow in a general westerly direction, this property is 
considered to be down hydraulic gradient to the Site. 

Due to the distance of this property to the Site and the down gradient location, it is 
unlikely this site poses a potential soil and/or groundwater contamination off-site 
source. 

State 
Environmental 
Planning Policy 
(‘SEPP’) Major 
Developments 

There were no records of SEPP Major Developments identified within 1 km of the Site. 

SEPP Strategic Land 
Use Areas 

There were no records of SEPP Strategic Land Use Areas identified within 1 km of the 
Site. 

Former Gasworks There were no records of former gasworks facilities identified within 1 km of the Site. 
Waste 
Management 
Facilities  

There were no records of waste management facilities within 1 km of the Site. 

Underground 
Petroleum Storage 
System (UPSS) 
Sensitive Zones 

The Site is located in a regulated UPSS Sensitive Zone. The identification of a sensitive 
zone is based on the proximity of service station UPSS to sensitive land uses such as 
residential. Any contamination associated with nearby service stations would likely 
be the responsibility of the service station owner and therefore not a significant risk 
to the Site.  

Licensed Activities 
Under the POEO 
Act 1997 

Two (2) records of licensed activities under the Protection of the Environment 
Operations (POEO) Act 1997 were identified within 1 km of the Site: 

Sydney Trains operate a railway system 56 m north of the Site. 
Lendlease Engineering Pty Ltd are constructing a road 734 m south of the 
Site. 

The licensed activities are considered to have a minimal contamination risk due to the 
distance from the Site and nature of the activities and as such are unlikely to poses 
an offsite source of contamination. 
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Table 2 – Council and Regulatory Records Search 
Database Findings 

Delicensed 
Activities Still 
Regulated by NSW 
EPA 

One (1) delicensed activity still regulated by the NSW EPA was identified on-site: 
Healthscope Operations Pty Ltd - Hazardous, Industrial or Group A waste 
generation or storage. 

One (1) delicensed activity still regulated by the NSW EPA was identified within 1 km 
of the Site: 

Sydney West Area Health Service, 20 m south of the Site - Hazardous, 
Industrial or Group A waste generation or storage. 

These delicensed activities are likely due to the operation of a hospital and storage of 
medical waste and various chemicals and gasses. The onsite building has since been 
removed and is not considered to pose a significant contamination risk to the Site 
based on the nature of the activities. 

Former Licensed 
Activities under the 
POEO Act 1997, 
now Surrendered 

There were three (3) licensed activities under the POEO Act 1997, identified within 1 
km of the Site: 

Luhrmann Environmental Management conducted other activities/non-
scheduled activity – application of herbicides in various waterways 648 m 
from the Site. 
Robert Orchard conducted other activities/non-scheduled activity – 
application of herbicides in various waterways 648 m from the Site. 
Sydney Weed & Pest Management Pty Ltd conducted other activities/non-
scheduled activity – application of herbicides in various waterways 648 m 
from the Site. 

The former licensed activities identified surrounding the Site were not considered to 
pose a significant contamination risk to the Site based on the nature and proximity of 
the activities to the Site.  

Historical Business 
Directory Records 

According to the 1982, 1986 and 1991 Universal Business Directories UB ) nine (9) 
motor garages and/or service stations were identified within 1 km of the Site. The 
nearest businesses to the subject Site were Roberts M. (1982), 119 m to the north 
east. All sites were located to the east or north east and are considered not to pose a 
significant off-site risk of contamination due to their proximity to the subject Site and 
assumed position cross-hydraulic gradient of the Site. 

Heritage
There were no state heritage items and fifteen (15) local heritage items identified 
within 1 km of the Site. 

Bushfire Prone 
Area 

The Site is not listed as a bush fire prone area, however two (2) bushfire prone areas 
were identified 566 m and 666 m north of the Site 

Dryland Salinity 

There is no dryland salinity national assessment data on-site or within a 1 km radius. 
However, according to the NSW Office of Environment and Heritage: Dryland Salinity 
Potential of Western Sydney dataset, the majority of the site has been classified as 
having a high salinity potential with the north western corner of the site having a 
moderate salinity potential. Two (2) areas of known salinity were also identified 36 m 
east and 45 m south east of the Site. 

Ecology 

According to the NSW Office of Environmental and Heritage, the majority of the site 
has no ecological constraints comprised of Remnant Vegetation of the Cumberland 
Plain, with the exception of a small section to the west of the site, listed as Shale 
Plains Woodland. 
One (1) groundwater dependant ecosystem was identified 652 m to the north of the 
site. This ecosystem is also listed as having a high (9-10) likelihood of inflow 
dependence. 
No RAMSAR wetlands existed on Site or within 1 km of the Site. 
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The Site falls within the high potential salinity data coverage for the Department of Infrastructure, 
Planning and Natural Resources map of the Salinity Potential in Western Sydney (2002), EP Risk has 
referenced the Western Sydney Regional Organisation of Councils Ltd (‘WSROC’) Western Sydney 
Salinity Code of Practice (2003, Amended 2004) for appropriate saline soil management strategies for 
the Site. 

Dryland Salinity Hazard / Risk 

Due to the high potential for occurrence of saline soils on the Site, the probability land or water salinity 
may further develop or adversely impact future developments on the Site if certain management 
practices or land-use changes occur is high. As such, consideration to salinity levels affecting 
construction or any disturbance of the water table during construction should be made during 
proposed development works. 

In accordance with the WSROC (2004), for multi lot developments the requirement for detailed site-
specific investigations are required to provide appropriate management options. The WSROC (2004) 
recognises there are a number of sites which are slightly larger than a standard single lot, but which 
are still relatively ‘small’ developments (such as the subject Site). For such sites, the requirement to 
undertake full site investigations and to produce a salinity management plan may be onerous. Such 
sites are better managed by implementing on-site salinity management responses and strategies.  

The need for further detailed investigation of the Site may not be considered necessary, provided 
management strategies outlined in Section 10 are followed. 

The Penrith LEP 2010 identifies the land as Zone B4 Mixed Use. A copy of the Section 10.7 certificate 
for Lot 100 in DP 701623 is provided as Appendix B and is considered indicative of the entire Site.  

A review of the information provided in the Section 10.7 (18/05347) certificate indicates: 

The land is not significantly contaminated land. 

The land is not within a conservation area and does not include or comprises critical habitat. 

The land does not hold any items of Local or State environmental heritage. 

The land is not reserved for a public purpose. 

The land is not affected by policies adopted by the Council that restricts the development of 
the land due to the potential for land slip, subsidence, bushfire, flooding or acid sulfate soils. 

The land is not below the adopted flood planning level and as such is generally not subject to 
flood related development controls; subject to the Councils discretion. 

The land has not been proclaimed to be a mine subsidence district. 

The land is not affected by road widening and/or road realignment. 
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The land is not part of Biodiversity Certified Land under Part of the Biodiversity Conservation 
Act 2016. 

The land is not subject to a biobanking agreement. 

The land has not been identified as bushfire prone land. 

Council has not been notified of an order which has been made under the Trees (Disputes 
Between Neighbours) Act 2006 to carry out work in relation to a tree on the land. 

The following matters are prescribed by Section 59 (2) of the Contaminated Land Management Act 
1997 and indicated that:  

The land is not declared to be significantly contaminated land. 

The land is not subject to a management order or approved voluntary management proposal. 

The land is not the subject of an ongoing maintenance order. 

Council has not identified that a site audit statement has been received.  

Aerial photographs of the property from 1943 to 2018 were reviewed, and a summary is provided in 
Table 3. Historical aerial photographs are included as part of the report provided as Appendix A. 

Table 3 – Historical Aerial Photograph Review 
Year Description 

1943 

Property: The Site comprised a number of semi-rural residential properties with significant areas 
of cleared land that may have been used for farming.  
Surrounds: Mostly undeveloped cleared land, some residential properties to the west and 
potential farms to the north. A storage tank was located to the north west, for what appears to 
be water. Train line to the north. 

1956 
Property: No significant change has occurred. 
Surrounds: A silo or water tower has been developed at the storage site located to the north 
west. Development of Nepean hospital to the south of the Site. 

1961 

Property: A number of residential buildings have been constructed in the western and southern 
portions of the site 
Surrounds: A number of residential properties have been developed to the west of the Site. 
Further development of the hospital to the South. Development of an industrial area to the 
north. 

1965 Property: Development of 1 additional residential property on the eastern side of the Site. 
Surrounds: Development of commercial property to the north of the Site. 

1970 Property: No significant change has occurred. 
Surrounds: Further development of commercial/industrial properties to the north of the Site 

1982 

Property: Development of a commercial property on the centre of the Site. 
Surrounds: Significant development of commercial properties (motor garages and/or service 
stations) to the north of the site where farmland was previously. Further development of the 
hospital south of the Site. Storage facility to the north west has been demolished. 

1991 
Property: Residential property demolished, near the centre of the Site 
Surrounds: Further development of the hospital south and east of the Site 
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Table 3 – Historical Aerial Photograph Review 
Year Description 

2002 
Property: Car park developed near centre of Site and on the eastern side of the Site
Surrounds: Further development of the hospital south and east of the Site. Increased density of 
residential housing to the west. 

2009 
Property: Residential properties on the western side of the property have been demolished 
Surrounds: Increased density of residential housing to the west. 

2016 

Property: All remaining properties on the site have been demolished and replaced with car 
parks. 
Surrounds: Consolidation of some residential property and redevelopment as commercial 
properties to the west of the Site. 

2018 
Property: No significant change has occurred. 
Surrounds: No significant change has occurred.

The historical aerial photographic review indicated the following: 

The Site comprised of farm land and residential properties in 1943 which was progressively 
redeveloped to residential properties to circa 1965. 

A commercial property was developed on site circa 1982 which appears to have been owned 
by the Baptist Union of New South Wales. 

Circa 1991 to circa 2016, properties were gradually demolished and replaced with car parks. 

In 1943 the surrounding area comprised of mostly empty land which was progressively 
developed with residential properties to the west to circa 1970 including. From 1970 to circa 
1982 there was significant development of commercial properties to the north of the site, 
including motor garages and/or service stations. Circa 1956 the Nepean hospital was 
developed to the South of the Site and has expanded north towards the Site, over 
predominantly undeveloped land, through to circa 2002. 

A review of historical title information for the Site is summarised below with reference to Lot 100 DP 
701623. The historical title search information is attached as Appendix C.  

The Site was originally owned by Francis Jenkins Weston, gentleman, from 1989 to 1906. 

The Site was then owned by numerous proprietors between 1906 and 1984, including a 
butcher, carrier, labourer, a solicitor and the Baptist Union of New South Wales. 

The Baptist Union of New South Wales owned the land from 1984-1999 when it became the 
Baptist Churches of New South Wales Property Trust and continued to hold the land until 
2012. 

Aesthete No. 3 Pty Limited, a hairdressing company, owned the land from 2012-2018. 

Healthscope Operations Pty Limited acquired the land in 2018 and is the current owner. 

No notable leases identified during the review of available historical title information. 
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At the time of writing, no previous environmental reports were provided for review. 

At the time of submission of this report a SafeWork NSW Dangerous Goods Search had been submitted 
pending release of the findings in an addendum version of this report to be issued as soon as made 
available. 

Based on a review of available aerial photographs and historical titles, the Site comprised farm land 
and residential properties in 1943 which was progressively redeveloped to residential properties to 
circa 1965. A commercial property was built in the centre of the Site circa 1982 which appears to have 
been owned by the Baptist Union of New South Wales which was likely a former part of the hospital 
and is not considered to be a likely source of contamination. Circa 1991 to circa 2016, properties were 
gradually demolished and replaced with car parks, resulting in the present configuration of the lot.  

In 1943, the majority of the surrounding land was either undeveloped or farm land. The area west of 
the Site was continually developed into residential properties from circa 1961 to 2009, increasing in 
density over time. Much of the area to the north of the Site was developed into commercial properties 
circa 1982, this included motor garages and/or service stations. Due to the proximity to the subject 
Site and assumed position cross-hydraulic gradient to the Site, these developments are considered 
not to pose a significant off-site risk of contamination. the Nepean hospital was developed circa 1956 
south of the Site and expanded north towards the Site, over predominantly undeveloped land, 
through to circa 2002. 

No signs of heavy industrial activity were noted in the aerial photographs on properties immediately 
surrounding the Site. 
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On 15 and 16 October 2018 EP Risk field personnel conducted an inspection of the Site and immediate 
surroundings during intrusive sampling works. The following features were observed: 

The Site comprised of two (2) bitumen covered carparks on the eastern and western sides of 
the Site and a central area of vacant land containing an old concrete slab surrounded by grassy 
areas.  

The Site was immediately surrounded by the Great Western Highway to the north with a train 
line across the road, Parker Street and residential properties to the west, and existing Nepean 
Hospital buildings to the south and east. 

The Site was suspected to contain imported fill materials underneath the paved carpark as 
well as in the surficial layer of the grassed area in the northern area. A layer of approximately 
0.1 m to 0.5 m thickness of fill materials were observed across the Site.  

Five (5) pieces of bonded (non-friable) asbestos containing materials (‘ACM’) were observed 
at the eastern side of the Site on the surface of the assessment area. No bonded ACM was 
visually observed within the 20 bore holes undertaken during the investigation. No friable (<7 
mm in size) or trace (respirable) asbestos was detected within the 20 soil samples collected 
and analysed.  

Surface cover comprised of concrete hardstand, paved pedestrian footpaths and a grassed 
area in the central portion of the Site.  

The topography of the Site appeared to be consistent with surrounding properties, dropping 
in elevation in the western portion of the Site.  

There was no evidence of underground fuel storage infrastructure observed on-site. 

A hazardous chemicals storage container was observed adjacent to the southern side of the 
Site. 

There was no observed staining, odour, pooled liquid, fly tipping, stressed vegetation or any 
other visible evidence of contamination at the Site or surrounding area, at the time of 
inspection.  

Site photographs taken during the Site inspection and soil sampling are provided as Appendix D. 

The Site is located on the corner of the Great Western Highway and Parker Street and is predominantly 
surrounded by residential property to the west, commercial properties and a railway line to the north 
and Nepean hospital buildings to the south and east.  

As of 2 November 2018, land uses surrounding the Site comprised the following: 

To the North 
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Great Western Highway; 
Railway line; and 
Commercial properties beyond the railway line. 

To the South 

Nepean Hospital 

To the East

Residential properties; and 
Some commercial properties. 

To the West 

Parker Street; and 
Residential properties, including some high-density residential apartments. 
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The following conceptual site model (‘CSM’) identifies potential source-pathway-receptor (‘SPR’) 
linkages in consideration of the Site history, Site inspection and current and proposed land uses. A SPR 
linkage occurs where there is a contamination source, a pathway and a receptor present. 

Potential on and off-site contaminating activities, contamination sources and CoPC are summarised in 
Table 4. 

Table 4 – Potential Contamination Sources 
Source Potential Contaminating Activity CoPC 

On-site 

Potential historically imported fill of 
unknown origin and quality 

Metals, TRH, BTEX, PAH, PCB, OCP, OPP and asbestos 

Poor demolition practices of former on-
site buildings 

Asbestos and Lead (Pb) 

Historical storage of potentially hazardous 
chemicals associated with operation of 
hospital

Metals, TRH, BTEX, PAH, PCB, volatile organic compounds 
(‘VOCs’) and semi-volatile organic compounds (‘SVOCs’) 

Off-site 

Surface water runoff TRH, BTEX, PAH, heavy metals and VOC. 

Historical storage of potentially hazardous 
chemicals associated with operation of 
hospital

Metals, TRH, BTEX, PAH, PCB, volatile organic compounds 
(‘VOCs’) and semi-volatile organic compounds (‘SVOCs’) 

The potential affected media are soil and soil pore vapour. 

Based on the current use of the site, potential receptors and exposure pathways identified comprise: 

On-site receptors: 

o Site visitors. 
o Hospital patients. 
o Commercial and hospital workers. 
o Construction and maintenance workers. 

Off-site receptors: 

o Residents, maintenance workers and visitors at commercial and residential 
properties, hospital patients. 

o Current and future terrestrial flora and fauna in the nearby areas. 

Presently there is access to exposed soil however the proposed development would cover the soil 
with concrete and/or bitumen leaving minimal access to soil on-site. 
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Therefore, there is a direct dermal, inhalation and ingestion pathway for workers on site during 
construction however the lack of accessible soil, once construction is complete, eliminates the direct 
dermal contact, inhalation and ingestion exposure pathway for future Site users. 

The site was previously used for a number of residential buildings which have been demolished. 
Building waste and fragments of bonded (non-friable) ACM observed on the soil surface in the north 
eastern side of the Assessment Area. Therefore, there is a potential human health risk in this area if 
the ACM is disturbed.  

The potential risk to human health during construction from potential soil contamination from surface 
water run-off from the adjacent Great Western Highway is considered to be low, due to the presence 
of drainage systems on the northern edge of the site adjacent to the highway and the likely low 
concentration of contaminants present in the run-off. 
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To assess whether an appropriate sampling strategy was adopted for the assessment, EP Risk has 
adopted the data quality objectives (‘DQOs’) planning process as: 

Recommended in NEPM 2013; 

Required within the NSW Department of Environment and Conservation 2017, Guidelines for 
the NSW Site Auditors Scheme (3rd edition) (NSW EPA, 2017);  

With consideration to technical details outlined in United State Protection Agency: Guidance 
on Systematic Planning Using the Data Quality Objectives Process, ref: EPA QA/G-4 (US EPA, 
2006): and  

AS 4482.1 2005, Guide to the investigation and sampling of sites with potentially 
contaminated soil – Part 1: Non-volatile and semi-volatile compounds. 

State the Problem 

The soil contamination assessment (‘SCA’) is required to assess the contamination status of the Site 
prior to construction of the proposed three-storey carpark building and on-grade carpark (commercial 
land use). 

Identify the Decision 

To assess the soil conditions at the Site, the following decisions need to be addressed: 

Is there sufficient information to adequately characterise any contamination which may be 
present? 

Do the findings provide a higher degree of certainty of the source of identified contamination? 

Identify Inputs into the Decision 

The inputs required to make the decision include the following:

Site visit; 

Geological data; 

Visual observations of staining, odours; and 

Concentrations of the COPC in soil. 

Define the Boundaries of the Study 

The spatial boundaries of the assessment comprise Lot 100 in Deposited Plan (‘DP’) 701623, Lot 1 in 
DP 1093052 and Lot 90 DP in 1009692 (approximate are of 8,523 m2), with a maximum proposed 
depth for the investigation was set at 2.2 mBGL, in natural soil, with the approximate boundaries 
identified in Figure 2. 
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Develop a Decision Rule to Identify the Decision 

The adopted site assessment criteria for the contaminants of concern are outlined in Section 6 and 
presented in the attached Analytical Tables. These criteria have been adopted to determine whether 
additional assessment is required and whether the Site is suitable for the proposed land use. The 
following decision statements for analysis of the results were adopted with respect to the adopted 
criteria: 

Soil Investigation Levels 

I. Where the data sets are not sufficiently populated to allow calculation of the 95% upper 
confidence limit (‘UCLmean’) then the individual results must be less than the adopted criteria. 
If all the individual results are below the adopted criteria, then no additional assessment 
and/or management is required. Where individual results exceed that adopted criteria, then 
further assessment and/or management is required. 

II. In accordance with the ASC NEPM (2013), where 95% UCLmean of the average concentration 
for each soil analyte can be calculated, then the 95% UCLmean must be below the adopted 
criteria; no single analyte concentration exceeds 250% of the adopted criteria; the standard 
deviation of the results must be less than 50% of the adopted criteria; and the normal 
distribution will only be used where the coefficient of variance is not greater than 1.2. Where 
95% UCLmean results exceed the aforementioned criteria, then further assessment and/or 
management is required. 

Specify Acceptable Limits of Decision Errors 

The acceptable limits will be as follows: 

I. Individual or 95% UCLmean concentrations are below the adopted criteria. 

II. 95% of the data will satisfy the Data Quality Indicators (DQIs) which were determined for 
completeness, representativeness, precision and accuracy of both field and laboratory data. 
Therefore, the limit on the decision error will be 5% that a conclusive statement may be 
incorrect. 

III. A comprehensive Quality Assurance/Quality Control (QA/QC) program will be undertaken 
including representative sampling and sampling at an appropriate density for the purpose of 
the investigation. 
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The acceptable limit of error for sampling techniques and laboratory analysis is defined by the DQIs as 
follows: 

Data Representativeness 
Expresses the accuracy and precision with which sample data represents an environmental condition. 
Data representativeness is achieved by the collection of samples at an appropriate pattern and density 
as well as consistent and repeatable sampling techniques and procedures.  

Completeness 
Refers to, the percentage of data that can be considered valid data. Sufficient data is required to 
enable an assessment of the Decision Rules. 

Comparability 
A qualitative comparison of the confidence with which one data set can be compared to another. This 
is achieved through consistent sampling and analytical testing and reporting techniques. 

Precision 
Is a measure of the reproducibility of on measurements under a given set of conditions. The relative 
percent difference (RPD) has been adopted to assess the precision of data between duplicate sample 
pairs according to the following equation. 

% = [Cp Cd]Cp + Cd × 200 

Where:  
Cp = Primary sample 
Cd = Duplicate Sample 

An acceptance criterion of ±30% had been adopted for inorganic field duplicates and triplicates and 
±50% for organic field duplicates and triplicates. However, it should be noted that exceedances of 
these criteria are common for heterogeneous soil or fill or for low analyte concentrations. 

Accuracy 
Is a measure of the bias in the analytical results and can often be attributed to: field contamination; 
insufficient preservation or sample preparation; or inappropriate analytical techniques. Accuracy of 
the analytical data is assessed by consideration of laboratory control samples, laboratory spikes and 
analytical techniques in accordance with appropriate standards.  

Optimise the Design for Obtaining Data 
A judgemental based sampling pattern was designed based on the results of the desktop 
investigations. A comprehensive suite of COPC was selectively adopted for assessment to provide 
characterisation of the status of soil contamination (if any). The adopted sampling approach is 
consistent with AS4482.1 (2005). 
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To assess the potential risk to human health posed by site conditions, soil analytical results are 
compared to published investigation and screening level criteria. The NSW and Australian framework 
against which soil analytical results are compared to is detailed herein.  

For the purposes of assessing the results of analytical testing of soils at the Site, the following 
guidelines were considered: 

NSW EPA (2017) Guidelines for the NSW Site Auditor Scheme (Third Edition); and 

National Environment Protection Council (NEPC) 2013, National Environment Protection 
(Assessment of Site Contamination) Measure 1999 (April 2013) (‘ASC NEPM, 2013’). 

Soil concentrations were compared against the following soil investigation levels (‘SILs’): 

Health-based Criteria for the current and proposed land use: ASC NEPM (2013) Health 
Investigation levels (‘HILs’) for commercial/industrial land use and the Health Screening Levels 
(HSLs) for Direct Contact (‘HSLs’). 

Management Limits: ASC NEPM (2013) Management Limits for commercial/industrial land 
use (‘Management Limits’). 

Given the Site is proposed to be re-developed for a multi-level carpark with minimal to no access to 
soils, reported concentrations will not be compared to the ASC NEPM (2013) Ecological Screening 
Levels (‘ESLs’) and Ecological Investigation Levels (‘EILs’) for commercial/industrial land use. 
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The data quality objectives, requirements and indicators for the assessment are summarised Table 5. 

Table 5 – DQO, Requirements and Indicators 
QC Element Frequency  Acceptance Criteria 
Precision 
Standard operating procedures 
appropriate and complied with 

The sampling methods comply with 
industry standards and guidelines 

Meet Requirement 

Laboratory duplicates Minimum of 1 per batch per analyte RPDs < 50% 
Intra-laboratory Duplicates 1 per 20 samples No, see Section 7.3 

Inter-laboratory Duplicates 1 per 20 samples No, see Section 7.3 

Accuracy 

Laboratory matrix spikes 
1 per batch per volatile / semi volatile 
analyte 

Recoveries 70% to 130% 

Laboratory surrogate spikes 
1 per volatile / semi-volatile analyte 
sample (as appropriate) 

Recoveries 70% to 130% 

Laboratory method blanks 
At least 1 per batch per analyte tested 
for 

Result < limit of reporting 

Trip blanks 1 per day Result < limit of reporting 
Rinsate blanks 1 per day  No, see Section 7.3 

Representativeness 

Sampling methodology 
Appropriate for the sample type and 
analytes 

Meet requirement 

Samples extracted and analysed 
within holding times 

Specific to each analyte Meet requirement 

Field equipment calibration All field equipment calibrated and 
calibration records provided. 

Meet Requirement 

Comparability 
Sampling approach Consistent for each sample Meet requirement

Analysis methodology 
Consistent methodology for each 
sample 

Meet requirement

Handling conditions and sampler Consistent for each sample Meet requirement
Field observations and analytical 
results 

Field observations to support 
analytical results 

Meet requirement

Consistent laboratory reporting 
limit 

Consistent between primary and 
secondary laboratories 

Meet requirement

Completeness 
Chain-of-custody documentation Appropriately completed Meet requirement
Field sampling documentation Appropriately completed Meet requirement
Satisfactory QA/QC procedures In accordance with relevant guidance Meet requirement
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QA measures included: 

Using experienced and consistent field personnel throughout the program. 
Using licenced and experienced subcontractors. 
Using calibrated measuring equipment from qualified equipment rental companies. 
Following internal Standard Operating Procedures to ensure consistent sample handling and 
preservation techniques. 
Using analytical laboratories accredited for the analysis undertaken and ensuring that the 
laboratory internal quality checks indicated consistent, nonbiased results.  
Adhering to applicable guidelines, standards and best practice assessment and sampling 
methods. 

The following QC sampling was completed: 

Soil 

Two intra-laboratory blind duplicate samples (DUP_03 and DUP_01) were collected as a check 
against primary sample TP11_1.5 and TP7_1.2 respectively. 
Two inter-laboratory split duplicate samples (TRIP03 and TRIP01) were collected as an 
external laboratory check against primary sample TP11_1.5 and TP7_1.2 respectively. 
Two rinsate blank (RIN_01 and RIN_02) samples were collected from deionised water used for 
decontamination of the equipment used for soil sampling. 
One (1) trip blank (Trip_B) and one (1) trip spike samples (Trip_S) were prepared by the 
primary laboratory Eurofins prior to commencement of field work and transported with the 
samples to check for cross-contamination. 

RPDs greater than 50% were observed in 3 instances where the duplicate sample reported a higher 
concentration than the primary sample. The Eurofins report states analysis indicated sample 
heterogeneity was the likely the cause. The outcome of the comparability assessment is considered 
not to be materially affected by elevated RPDs. 

A trace concentration of TRH was observed in 2 rinsates. These concentrations were attributed to a 
plastic sampling container used to store the rinsate water. This was considered a minor non-
conformance and as these fractions of TRH were not detected in any of the soil samples above the 
limit of detection it is considered the samples are still representative. As such the representativeness 
has not been materially affected by this non-conformance.  

Laboratory Internal Quality Control 

In general, the internal quality controls used by the laboratories indicated appropriate procedures and 
results, and reliable data. 
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Based on the results of the QA/QC assessment, the data was appropriate for the objectives of the 
assessment. Given the level of field and laboratory QA measures adhered to, the level of QC analysis 
conducted was considered to be appropriate and as such the DQIs outlined in Table 5 are considered 
to have been met.  
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On 15 and 16 October 2018, the intrusive soil sampling works were undertaken by an experienced EP 
Risk Environmental Scientist. 

The soil sampling program was designed to identify potential contamination in shallow soil. The 
program consisted of the collection of soil samples from twenty (20) locations across the Site based 
on a judgemental sampling pattern. Investigation locations are illustrated in attached Figure 2.  

The NSW EPA (1995) Sampling Design Guidelines recommends twenty (20) sampling points as the 
minimum number of sampling locations for site characterisation for a site with an approximate area 
of 8,000 m2 – 9,000 m2. The twenty (20) sampling points were considered sufficient to characterise a 
site with an area of 8,523 m2, for the purposes of a SCA. 

Soil Sampling 

Appropriate health and safety documentation was prepared prior to initiating work. The 
documents were reviewed on-site prior to starting works. 

Prior to initiating field work, each location was cleared of underground services using a 
suitably qualified underground services locator. 

Soil boreholes TP01 – TP20 were advanced using a track mounted drill rig and soil samples 
were collected from 0.15 m, 0.5 m, 1.0 m and every 1.0 m thereafter until a maximum target 
depth of 2.2 mBGL. 

Soil was logged at each location in accordance with the Unified Soil Classification System 
(USCS). Each location and sample were also examined for signs of contamination. Details of 
the investigation and sample collection intervals are provided in the bore logs as Appendix E. 

Soil sampling tools were decontaminated between each location using a solution of 
Decon90®, and dedicated nitrile gloves were used at each sample location, to prevent cross 
contamination. 

All samples were screened with a calibrated photoionisation detector (‘PID’) to identify the 
presence of Volatile Organic Compounds (‘VOC’), which might indicate contamination. The 
PID calibration form is included as Appendix F. 

Samples were placed into laboratory prepared glass sampling jars with Teflon® lined screw-on 
caps. Sample identification details were added to the label on each jar. 

The sample jars were placed on ice immediately after sampling and transported to a National 
Association of Testing Authorities (‘NATA’) accredited laboratory under appropriate chain-of-
custody (‘CoC’) documentation. 

Each borehole was backfilled with soil cuttings and completed at the surface to match the 
surroundings. 
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Samples were analysed for CoPC by Eurofins MGT Pty Ltd and ALS Pty Ltd, which are both NATA 
accredited laboratories for the analysis undertaken. Table 6 summarises the analysis completed. 

Table 6 – Soil Investigation Analytical Summary 

Analyte 
Number of Samples Analysed 

Primary Samples QA/QC Samples 
Soil 

TRH, BTEX, PAH, Metals 40 4 Duplicates and Triplicates, 2 Rinsate 

OCPs, OPPs and PCBs 20 - 

Asbestos 20 - 

TRH C6-C9 and BTEX - 1 Trip Spike and 1 Trip Blank 
Notes: Metals (As – Arsenic, Cd – Cadmium; Cr – Chromium; Cu – Copper; Pb – Lead; Ni – Nickel; Zn – Zinc; Hg – Mercury); TRH – Total 
Recoverable Hydrocarbons; BTEX – Benzene; Toluene; Ethylbenzene, Xylene; PAH – Polycyclic Aromatic Hydrocarbons; PCB – Polychlorinated 
Biphenyls; OC – Organochlorine Pesticides and OP - Organophosphate Pesticides. 

Subsurface Conditions – Fill and Natural Geology 

Soil lithology encountered during intrusive investigation consisted of a layer of approximately 100 mm 
to 500 mm thickness of fill materials across the Site. Fill materials extended to a slightly deeper depth 
(1.2 mBGL) at the north-western side of the Site, as observed in bore hole TP2. The fill materials varied 
across the Site and comprised of a mixture of dark brown/black silty and gravelly clays of low plasticity 
and clayed sand, fine and medium grained with gravels. The fill materials encountered across the Site 
were underlain by natural red, grey, mottled red-orange and red-yellow silty clay of medium to high 
plasticity and fine-medium grained, brown-yellow silty sands. 

VOC Screening 

A PID was used to screen for VOC from the head space of each soil sample collected. The results 
indicate that volatile contaminants were not present within fill materials or natural soil across the Site. 
Recorded PID readings were all less than 1.0 parts per million (‘ppm’).  

Visual and Olfactory Observations 

Hydrocarbon odours were not observed within soil materials at the Site 

Two (2) pieces of bonded (non-friable) ACM in good to fair condition was observed at the north-
eastern side of the Assessment Area on the soil surface.  

There was no visual evidence of contamination and no odours that would be associated with 
contamination encountered during soil investigation works. 

Borehole logs detailing the field observations are provided as Appendix E. 

Underground Storage Tanks 

No evidence of UST’s were observed at the Site. 
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The SCA was conducted to assess the Site in general accordance with the proposed continued 
commercial / industrial land use. The NATA certified laboratory reports are included as Appendix G. 
Laboratory results are summarised below and in the attached Analytical Tables. 

Metals 

All metals concentrations were reported to be below applicable human health criteria and/or the 
laboratory LOR. 

Organic Analytes 

All TRH, BTEX and PAH concentrations were reported to be below applicable human health criteria 
and/or the laboratory LOR.  

Pesticides and PCBs 

All OCP, OPP and PCB concentrations were reported to be below the applicable human health criteria 
and/or the laboratory LOR. 

Asbestos 

Two (2) fibre cement samples collected from the surface of the Assessment Area (refer to Figure 2), 
analysed for asbestos (ASB_FC1 and ASB_FC2) were found to be positive for chrysotile, amosite and 
crocidolite asbestos. Asbestos was not detected (presence/absence only) in the twenty (20) soil 
samples collected and analysed. 
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The relevant guidance to medium sized developments in localities with high or known dryland salinity 
risk is outlined in the following documents: 

Western Sydney Regional Organisation of Councils Ltd (2003, Amended 2004) Western Sydney 
Salinity Code of Practice. 

Department of Infrastructure, Planning and Natural Resources (2003): Building in a Saline 
Environment. 

Department of Infrastructure, Planning and Natural Resources (2003): Roads and Salinity. 

Department of Infrastructure, Planning and Natural Resources (2004): Waterwise Parks and 
Gardens. 

Department of Land and Water Conservation (2002): Site Investigations for Urban Salinity. 

Penrith City Council: Penrith Development Control Plan (‘PDCP’) (2014). 

With reference to the recommendations of the management of soils with known or high dryland 
salinity risk from the documents above, it is considered the disturbance of potentially saline soils in 
the event of future development of the Site would be unavoidable. The management options 
recommended for future development are outlined herein. 

Care must be taken to avoid the reversing or mixing the soil profile and disturbance of natural drainage 
patterns during earthworks operations across the Site which may negatively impact on the salinity 
profile.   

Consideration should be given to the requirements of the PDCP (2014) regarding management of 
salinity issues and discussion with council officers is recommended prior to commencing earthworks. 
EP Risk considers salinity issues are highly dependent on the nature of the proposed development and 
prior consent from Council should be sought for the proposed methodology. 

Underground water carrying pipes (including wastewater) and on-site sewerage systems (if relevant) 
should be properly installed to eliminate leaks with regular maintenance and/or checking for leaks. 
Changes to the on-site water balance may have an adverse effect to salinity potential. 

According to the PCDP (2014): 

a) “Disturbance to the natural hydrological system shall be minimised by maintaining good 
drainage and reducing water logging on the site.  

b) Groundwater recharge shall be minimised by such measures as:  

i. Directing runoff from paved areas (roads, car parks, domestic paving, etc) into lined 
stormwater drains rather than along grassed channels as necessary;  



Soil Contamination Assessment 
Nepean Private Hospital Expansion Stage 1, 1-9 Barber Avenue, Kingswood, NSW, 2747 

Johnstaff Projects (NSW) Pty Ltd 
   

EP0991.001 v3  Page 26 

ii. Lining or locating any water storages/ponds/drainage basins higher in the landscape 
to avoid recharge where proximity to the water table is likely to create groundwater 
mounding; and  

iii. Encouraging on site detention of roof water runoff.  

c) Soil erosion and sediment control measures, in accordance with erosion and sedimentation 
controls in this section, shall be incorporated into the development during its construction and 
following its completion. Penrith Development Control Plan 2014 C4 Land Management C4-21 
C4 Land Management  

d) Construction techniques shall be employed that prevent structural damage to the development 
as a result of salinity. For example, building footings shall be constructed so as not to impede 
groundwater movement and building materials that are resistant to salt effects shall be used.  

e) The removal of vegetation, particularly native vegetation, on the site shall be minimised.  

f) All landscape designs should undertake the following practices:  

i. Select salt tolerant plant species (generally native trees and shrubs);  

ii. Use mulch in all garden beds;  

iii. Minimise the area of lawn as this requires large quantities of water;  

iv. Use ‘water wise’ garden and landscape design (including timers, selection of plants 
with low water needs, grouping plants of similar water usage together, etc); and  

v. Use non-corrosive materials when constructing pipes and channels. g) All works are to 
conform with the Western Sydney Salinity Code of Practice, June 2003.” 

The following should be considered in the design of stormwater and drainage systems on-site (if 
required): 

The design slope of exposed/open concrete slabs and surrounding areas should be designed 
to minimise ponding and the potential for increased infiltration. 

Slab, foundations and retaining wells designed to allow good drainage / minimise water 
logging. 

Existing areas of waterlogging and poor drainage should be remedied prior to development 
construction. 

Design and layout of retaining walls, driveways and service connections reduces cut, 
minimises impediment of natural groundwater flows and provides for good drainage. 

Guttering and down pipes properly connected and maintained. 

The following should be considered in the design in regards to vegetation on the Site: 

Areas of established vegetation are to be maintained and protected. 
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Landscaping plans should adopt principles outlined in the Department of Infrastructure, 
Planning and Natural Resources (2004): Waterwise Parks and Gardens document. 

Irrigation systems should be properly installed to avoid leakage and ‘smart’ sprinkler systems 
considered. 

Re-use non-saline soils sources from the Site or imported into the Site in landscaped gardens 
where practicable. 

Given the Site is considered to contain soils with known or high potential of dryland salinity risk, there 
is a requirement to minimise the exposure to these soils to building materials. Where buildings are to 
be constructed directly on susceptible or exposed areas, then consideration of the following 
precautions should be adopted in the construction process: 

Install a properly constructed damp proof course beneath buildings, paths and driveways. 

Consideration should be given to the need for salt resistant bricks and construction materials 
where applicable. 

Susceptible construction materials should be avoided, i.e. porous materials. 

The following should be considered in the design of roads and pavement: 

Inclusion of appropriate sub-surface drainage that doesn’t divert moisture to road layers. 

Choose road materials that are not susceptible to corrosion. 
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This SCA was undertaken to assess the contamination status of the Nepean Private Hospital Expansion 
Stage 1 Site prior to construction of the proposed three-storey carpark building and on-grade carpark. 
The findings of the assessment, which comprised a desktop review of site history, current land uses, 
site inspection and soil sampling and analysis program, are presented below.  

Site History Review 

Based on a review of available aerial photographs and historical titles, the Site comprised of semi-rural 
land and residential properties in 1943 which was progressively redeveloped to residential properties 
to circa 1965. A commercial property was built in the centre of the Site circa 1982 which appears to 
have been owned by the Baptist Union of New South Wales which was likely a former part of the 
hospital and is considered not to be a likely source of contamination. Circa 1991 to circa 2016, 
properties were gradually demolished and replaced with car parks, resulting in the present 
configuration of the lot.  

The area west of the Site was continually developed into residential properties from circa 1961 to 
2009, increasing in density over time. Much of the area to the north of the Site was developed into 
commercial properties circa 1982, this included motor garages and/or service stations. The Nepean 
hospital was developed circa 1956 south of the Site and expanded north towards the Site, over 
predominantly vacant land, through to circa 2002. 

No signs of heavy industrial activity were noted in the aerial photographs on properties immediately 
surrounding the Site. All identified potentially contaminating sites were considered not to pose a 
significant off-site risk of contamination due to the proximity to the subject Site and assumed position 
down and/or cross-hydraulic gradient to the Site. 

Underground Storage Tanks 

No evidence of UST’s were observed at the Site. 

Intrusive Investigation 

Bonded (non-friable) asbestos containing materials (‘ACM’) were observed at the northern eastern 
portion of the Site on the surface of the assessment area. No bonded ACM was visually observed 
within the 20 bore holes undertaken during the investigation. No friable (<7 mm in size) or trace 
(respirable) asbestos was detected (presence/absence only) within the twenty (20) soil samples 
collected and analysed. No other visual or olfactory signs of contamination observed at the Site during 
soil investigation works. 

All soil samples reported metals TRH, BTEX, PAH, OCP, OPP and PCB concentrations to be below 
applicable human health criteria and/or the laboratory reporting limits.  

Saline Soil Management 
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In accordance with the WSROC Western Sydney Salinity Code of Practice (2003, amended 2004), for 
medium sized developments in high potential or known salinity, it is considered the disturbance of 
potentially saline soils in the event of future development of the Site would be unavoidable. The 
management options recommended for future development are outlined within this report. 

Overall, results from the SCA would not preclude the Site from the proposed future development of 
the Site under a commercial / industrial land use. However, bonded (non-friable) asbestos containing 
materials (‘ACM’) were observed on the surface the Site. Consequently, EP Risk recommends a surface 
scrape of the surficial soils (0.0 – 0.1 mBGL) and clearance by a Licenced Asbestos Assessor.  

Additionally, it is recommended an Unexpected Finds Procedure is implemented during any 
excavation activities on the Site. Furthermore, where any Site materials require disposal these should 
be assessed either in accordance with the NSW EPA Waste Classification Guidelines Part 1: Classifying 
Waste or any current Resource Recovery Orders made under the Protection of the Environment 
(Waste) Regulation 2014. 
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Soil Contamination Assessment 
Nepean Private Hospital Expansion Stage 1, 1-9 Barber Avenue, Kingswood, NSW, 2747 

Johnstaff Projects (NSW) Pty Ltd 
  Appendices 



Address: 1-9 Barber Avenue, Kingswood, NSW 2747

Date: 10 Oct 2018 14:36:32

Disclaimer:
The purpose of this report is to provide an overview of some of the site history, environmental risk and planning 
information available, affecting an individual address or geographical area in which the property is located. It is not a 
substitute for an on-site inspection or review of other available reports and records. It is not intended to be, and should 
not be taken to be, a rating or assessment of the desirability or market value of the property or its features.
You should obtain independent advice before you make any decision based on the information within the report.
The detailed terms applicable to use of this report are set out at the end of this report. 

Reference: LS004326 EP
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Topographic Data Source: © Land and Property Information (2015)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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State Forest Data Source: © Land and Property Information (2015)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Borehole Data Source : NSW Department of Primary Industries - Office of Water / Water Administration Ministerial Corporation 
for all bores prefixed with GW. All other bores © Commonwealth of Australia (Bureau of Meteorology) 2015. Creative Commons 
3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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© State of New South Wales through the NSW Department of Industry, Resources & Energy
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Soils Landscapes Data Source : NSW Office of Environment and Heritage
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Atlas of Australian Soils Data Source: CSIRO
Creative Commons 4.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/4.0/au/deed.en
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Acid Sulfate Data Source Accessed 07/10/2016: NSW Crown Copyright - Planning and Environment
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Atlas of Australian Acid Sulfate Soils Data Source: CSIRO
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Dryland Salinity Data Source : National Land and Water Resources Audit
The Commonwealth and all suppliers of source data used to derive the maps of "Australia, Forecast Areas Containing Land 
of High Hazard or Risk of Dryland Salinity from 2000 to 2050" do not warrant the accuracy or completeness of information 
in this product. Any person using or relying upon such information does so on the basis that the Commonwealth and data 
suppliers shall bear no responsibility or liability whatsoever for any errors, faults, defects or omissions in the information. 
Any persons using this information do so at their own risk.
In many cases where a high risk is indicated, less than 100% of the area will have a high hazard or risk.
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Dryland Salinity Potential of Western Sydney Data Source : NSW Office of Environment and Heritage
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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Mining Subsidence District Data Source: © Land and Property Information (2016)
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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SEPP Protected Areas Data Source: NSW Department of Planning & Environment
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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SEPP Major Development Data Source: NSW Department of Planning & Environment
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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SEPP Strategic Land Use Data Source: NSW Department of Planning & Environment
Creative Commons 3.0 © Commonwealth of Australia http://creativecommons.org/licenses/by/3.0/au/deed.en
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USE OF REPORT - APPLICABLE TERMS

The following terms apply to any person (End User) who is given the Report by the person who purchased the 
Report from Lotsearch Pty Ltd (ABN: 89 600 168 018) (Lotsearch) or who otherwise has access to the Report 
(Terms). The contract terms that apply between Lotsearch and the purchaser of the Report are specified in the 
order form pursuant to which the Report was ordered and the terms set out below are of no effect as between 
Lotsearch and the purchaser of the Report.

1.         End User acknowledges and agrees that:
(a)           the Report is compiled from or using content (Third Party Content) which is comprised of:

(i)           content provided to Lotsearch by third party content suppliers with whom Lotsearch 
has contractual arrangements or content which is freely available or methodologies 
licensed to Lotsearch by third parties with whom Lotsearch has contractual 
arrangements (Third Party Content Suppliers); and

(ii)          content which is derived from content described in paragraph (i);
(b)        Neither Lotsearch nor Third Party Content Suppliers takes any responsibility for or give any 

warranty in relation to the accuracy or completeness of any Third Party Content included in 
the Report including any contaminated land assessment or other assessment included as part 
of a Report;

(c)         the Third Party Content Suppliers do not constitute an exhaustive set of all repositories or 
sources of information available in relation to the property which is the subject of the 
Report (Property) and accordingly neither Lotsearch nor Third Party Content Suppliers 
gives any warranty in relation to the accuracy or completeness of the Third Party Content 
incorporated into the report including any contaminated land assessment or other 
assessment included as part of a Report;

(d)        Reports are generated at a point in time (as specified by the date/time stamp appearing 
on the Report) and accordingly the Report is based on the information available at that 
point in time and Lotsearch is not obliged to undertake any additional reporting to take 
into consideration any information that may become available between the point in time 
specified by the date/time stamp and the date on which the Report was provided by 
Lotsearch to the purchaser of the Report;

(e)        Reports must be used or reproduced in their entirety and End User must not reproduce or 
make available to other persons only parts of the Report;

(f)         Lotsearch has not undertaken any physical inspection of the property;
 (g)        neither Lotsearch nor Third Party Content Suppliers warrants that all land uses or features             

whether past or current are identified in the Report;
(h)       the Report does not include any information relating to the actual state or condition of the 

Property;
(i)         the Report should not be used or taken to indicate or exclude actual fitness or unfitness of Land 

or Property for any particular purpose
(j)         the Report should not be relied upon for determining saleability or value or making any other 

decisions in relation to the Property and in particular should not be taken to be a rating or 
assessment of the desirability or market value of the property or its features; and

(k)        the End User should undertake its own inspections of the Land or Property to satisfy itself that 
there are no defects or failures

2.       The End User may not make the Report or any copies or extracts of the report or any part of it 
available to any other person. If End User wishes to provide the Report to any other person or make 
extracts or copies of the Report, it must contact the purchaser of the Report before doing so to 
ensure the proposed use is consistent with the contract terms between Lotsearch and the purchaser.

3.       Neither Lotsearch (nor any of its officers, employees or agents) nor any of its Third Party Content 
Suppliers will have any liability to End User or any person to whom End User provides the Report and 
End User must not represent that Lotsearch or any of its Third Party Content Suppliers accepts 
liability to any such person or make any other representation to any such person on behalf of 
Lotsearch or any Third Party Content Supplier.

4.       The End User hereby to the maximum extent permitted by law:
(a)         acknowledges that the Lotsearch (nor any of its officers, employees or agents), nor any 

of its Third Party Content Supplier have any liability to it under or in connection with the 

Lotsearch Pty Ltd ABN 89 600 168 018 9Y



Report or these Terms;
(b) waives any right it may have to claim against Third Party Content Supplier in connection 

with the Report, or the negotiation of, entry into, performance of, or termination of 
these Terms; and

(c)        releases each Third Party Content Supplier from any claim it may have otherwise had in 
connection with the Report, or the negotiation of, entry into, performance of, or 
termination of these Terms.

5.       The End User acknowledges that any Third Party Supplier shall be entitled to plead the benefits 
conferred on it under clause 4, despite not being a party to these terms.

6.       End User must not remove any copyright notices, trade marks, digital rights management 
information, other embedded information, disclaimers or limitations from the Report or 
authorise any person to do so.

7.       End User acknowledges and agrees that Lotsearch and Third Party Content Suppliers retain ownership 
of all copyright, patent, design right (registered or unregistered), trade marks (registered or 
unregistered), database right or other data right, moral right or know how or any other intellectual 
property right in any Report or any other item, information or data included in or provided as part of 
a Report.

8.       To the extent permitted by law and subject to paragraph 9, all implied terms, representations and 
warranties whether statutory or otherwise relating to the subject matter of these Terms other 
than as expressly set out in these Terms are excluded.

9.        Subject to paragraph 6, Lotsearch excludes liability to End User for loss or damage of any kind, 
however caused, due to Lotsearch's negligence, breach of contract, breach of any law, in equity, 
under indemnities or otherwise, arising out of all acts, omissions and events whenever occurring.

10.     Lotsearch acknowledges that if, under applicable State, Territory or Commonwealth law, End User is 
a consumer certain rights may be conferred on End User which cannot be excluded, restricted or 
modified. If so, and if that law applies to Lotsearch, then, Lotsearch's liability is limited to the 
greater of an amount equal to the cost of resupplying the Report and the maximum extent 
permitted under applicable laws.

11.      Subject to paragraph 9, neither Lotsearch nor the End User is liable to the other for:
(a)        any indirect, incidental, consequential, special or exemplary damages arising out of or in relation 

to the Report or these Terms; or
(b)        any loss of profit, loss of revenue, loss of interest, loss of data, loss of goodwill or loss of business

opportunities, business interruption arising directly or indirectly out of or in relation to the 
Report or these Terms,

        irrespective of how that liability arises including in contract or tort, liability under indemnity or for             
       any other common law, equitable or statutory cause of action or otherwise.
12.     These Terms are subject to New South Wales law.
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NAMES OF RELEVANT PLANNING INSTRUMENTS AND DCPs 

1(1) The name of each environmental planning instrument that applies to the carrying out of 
development on the land: 



1(2) The name of each proposed environmental planning instrument that will apply to the carrying 
out of development on the land and that is or has been the subject of community consultation or on 
public exhibition under the Act: 

 
 

  
 



1(3) The name of each development control plan that applies to the carrying out of development on 
the land: 

 
 

ZONING AND LAND USE UNDER RELEVANT LEPs

For each environmental planning instrument or proposed instrument referred to in clause 1 (other 
than a SEPP or proposed SEPP) that includes the land in any zone (however described): 

2(a)-(d) the identity of the zone; the purposes that may be carried out without development consent; 
the purposes that may not be carried out except with development consent; and the purposes that are 
prohibited within the zone. Any zone(s) applying to the land is/are listed below and/or in annexures.  

(Note: If no zoning appears in this section see section 1(1) for zoning and land use details (under the 
Sydney Regional Environmental Plan or State Environmental Planning Policy that zones this 
property).) 



Rural Fires Act 1997

2(e) whether any development standards applying to the land fix minimum land dimensions for the 
erection of a dwelling-house on the land and, if so, the minimum land dimensions so fixed: 



2(f) whether the land includes or comprises critical habitat: 

2(g) whether the land is in a conservation area (however described): 

2(h) whether an item of environmental heritage (however described) is situated on the land: 

2A ZONING AND LAND USE UNDER STATE ENVIRONMENTAL PLANNING POLICY 
(SYDNEY REGION GROWTH CENTRES) 2006 

3 COMPLYING DEVELOPMENT 

HOUSING CODE 

RURAL HOUSING CODE 

LOW RISE MEDIUM DENSITY HOUSING CODE 



GREENFIELD HOUSING CODE 

HOUSING ALTERATIONS CODE 

GENERAL DEVELOPMENT CODE 

COMMERCIAL AND INDUSTRIAL ALTERATIONS CODE 

SUBDIVISIONS CODE 

DEMOLITION CODE 

COMMERCIAL AND INDUSTRIAL (NEW BUILDINGS AND ADDITIONS) CODE 

 
 

FIRE SAFETY CODE 



4 COASTAL PROTECTION 

5 MINE SUBSIDENCE 

6 ROAD WIDENING AND ROAD REALIGNMENT 

7 COUNCIL AND OTHER PUBLIC AUTHORITY POLICIES ON HAZARD RISK 
RESTRICTIONS 

7A FLOOD RELATED DEVELOPMENT CONTROLS INFORMATION 



8 LAND RESERVED FOR ACQUISITION 

9 CONTRIBUTIONS PLANS 

9A BIODIVERSITY CERTIFIED LAND 

Biodiversity Conservation Act 2016
Threatened Species Conservation Act 1995 

Biodiversity Conservation Act 2016

10 BIODIVERSITY STEWARDSHIP SITES 

Biodiversity Conservation Act 2016
Threatened Species Conservation Act 

1995 Biodiversity 
Conservation Act 2016

11 BUSH FIRE PRONE LAND 



12 PROPERTY VEGETATION PLANS 

Native Vegetation Act 2003 
 

 
13 ORDERS UNDER TREES (DISPUTES BETWEEN NEIGHBOURS) ACT 2006 

14 DIRECTIONS UNDER PART 3A 

15 SITE COMPATIBILITY CERTIFICATES AND CONDITIONS AFFECTING SENIORS 
HOUSING 

16 SITE COMPATIBILITY CERTIFICATES FOR INFRASTRUCTURE 

17 SITE COMPATIBILITY CERTIFICATES AND CONDITIONS FOR AFFORDABLE 
RENTAL HOUSING 



18 PAPER SUBDIVISION INFORMATION 

 
 

19 SITE VERIFICATION CERTIFICATES 

 
 

NOTE: The following matters are prescribed by section 59(2) of the Contaminated Land 
Management Act 1997 as additional matters to be specified in a planning certificate 

20 LOOSE FILL ASBESTOS INSULATION 

21 AFFECTED BUILDING NOTICES AND BUILDING PRODUCT RECTIFICATION 
ORDERS 
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Plate 1 – Western side of assessment area (facing south-east). 
Date: 15/10/2018 

 
Plate 2 – Western side of assessment area (facing south).  
Date: 15/10/2018 
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Plate 3 – Western side of assessment area (facing north). 
Date: 15/10/2018 

 
Plate 4 – Eastern side of assessment area (facing south-east). 
Date: 15/10/2018 
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Plate 5 – Eastern side of assessment area (facing west). 
Date: 15/10/2018 

 
Plate 6 – Asbestos fibre cement debris observed at the north-eastern side of the Site.  
Date: 15/10/2018 
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Plate 7 – Soil materials observed at depth of 0.15 mBGL in bore hole TP3. 
Date: 15/10/2018 

 
Plate 8 – Soil materials observed at depth of 0.15 mBGL in bore hole TP9. 
Date: 15/10/2018 
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Plate 9 – Soil materials observed at depth of 0.5 mBGL in bore hole TP17. 
Date: 15/10/2018 

 
Plate 10 – Soil materials observed at depth of 0.5 mBGL in bore hole TP10. 
Date: 15/10/2018 
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Plate 11 – Natural soils observed at depth of 1.2 mBGL in bore hole TP7. 
Date: 15/10/2018 

 
Plate 12 – Natural soils observed at depth of 1.5 mBGL in bore hole TP15. 
Date: 15/10/2018 

 



       
Appendix D 

                   
 

 
Plate 13 – Hazardous chemicals storage contained located adjacent to southern side of the Site. 
Date: 15/10/2018 

 
Plate 13 – Crushed concrete and debris intermixed with fill materials at eastern side of the Site.  
Date: 15/10/2018 
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Certificate of Analysis

EP Risk Management (NSW)
109/283 Alfred Street
North Sydney
NSW 2060

Attention: Patrick Pragasam

Report 623095-S-V2
Project name NEPEAN HOSPITAL
Project ID EP0991
Received Date Oct 17, 2018

Client Sample ID TP1_0.5 TP1_1.4 TP2_1.0 TP2_2.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21516 S18-Oc21517 S18-Oc21518 S18-Oc21519
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 61 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 61 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 81 71 66 77
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5

First Reported: Oct 25, 2018

Date Reported: Nov 06, 2018

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 1 of 56

Report Number: 623095-S-V2

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID TP1_0.5 TP1_1.4 TP2_1.0 TP2_2.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21516 S18-Oc21517 S18-Oc21518 S18-Oc21519
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 94 95 94 96
p-Terphenyl-d14 (surr.) 1 % 107 107 100 102
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg < 0.1 - < 0.1 -
4.4Y-DDD 0.05 mg/kg < 0.05 - < 0.05 -
4.4Y-DDE 0.05 mg/kg < 0.05 - < 0.05 -
4.4Y-DDT 0.05 mg/kg < 0.05 - < 0.05 -
a-BHC 0.05 mg/kg < 0.05 - < 0.05 -
Aldrin 0.05 mg/kg < 0.05 - < 0.05 -
b-BHC 0.05 mg/kg < 0.05 - < 0.05 -
d-BHC 0.05 mg/kg < 0.05 - < 0.05 -
Dieldrin 0.05 mg/kg < 0.05 - < 0.05 -
Endosulfan I 0.05 mg/kg < 0.05 - < 0.05 -
Endosulfan II 0.05 mg/kg < 0.05 - < 0.05 -
Endosulfan sulphate 0.05 mg/kg < 0.05 - < 0.05 -
Endrin 0.05 mg/kg < 0.05 - < 0.05 -
Endrin aldehyde 0.05 mg/kg < 0.05 - < 0.05 -
Endrin ketone 0.05 mg/kg < 0.05 - < 0.05 -
g-BHC (Lindane) 0.05 mg/kg < 0.05 - < 0.05 -
Heptachlor 0.05 mg/kg < 0.05 - < 0.05 -
Heptachlor epoYide 0.05 mg/kg < 0.05 - < 0.05 -
HeYachlorobenzene 0.05 mg/kg < 0.05 - < 0.05 -
YethoYychlor 0.05 mg/kg < 0.05 - < 0.05 -
ToYaphene 1 mg/kg < 1 - < 1 -
Aldrin and Dieldrin (Total)* 0.05 mg/kg < 0.05 - < 0.05 -
DDT Y DDE Y DDD (Total)* 0.05 mg/kg < 0.05 - < 0.05 -
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg < 0.1 - < 0.1 -
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg < 0.1 - < 0.1 -
Dibutylchlorendate (surr.) 1 % 91 - 142 -
Tetrachloro-m-Yylene (surr.) 1 % 88 - 84 -
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg < 0.2 - < 0.2 -
Bolstar 0.2 mg/kg < 0.2 - < 0.2 -
Chlorfenvinphos 0.2 mg/kg < 0.2 - < 0.2 -
Chlorpyrifos 0.2 mg/kg < 0.2 - < 0.2 -
Chlorpyrifos-methyl 0.2 mg/kg < 0.2 - < 0.2 -
Coumaphos 2 mg/kg < 2 - < 2 -
Demeton-S 0.2 mg/kg < 0.2 - < 0.2 -
Demeton-O 0.2 mg/kg < 0.2 - < 0.2 -
Diazinon 0.2 mg/kg < 0.2 - < 0.2 -
Dichlorvos 0.2 mg/kg < 0.2 - < 0.2 -
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Client Sample ID TP1_0.5 TP1_1.4 TP2_1.0 TP2_2.0
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21516 S18-Oc21517 S18-Oc21518 S18-Oc21519
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Dimethoate 0.2 mg/kg < 0.2 - < 0.2 -
Disulfoton 0.2 mg/kg < 0.2 - < 0.2 -
EPN 0.2 mg/kg < 0.2 - < 0.2 -
Ethion 0.2 mg/kg < 0.2 - < 0.2 -
Ethoprop 0.2 mg/kg < 0.2 - < 0.2 -
Ethyl parathion 0.2 mg/kg < 0.2 - < 0.2 -
Fenitrothion 0.2 mg/kg < 0.2 - < 0.2 -
Fensulfothion 0.2 mg/kg < 0.2 - < 0.2 -
Fenthion 0.2 mg/kg < 0.2 - < 0.2 -
Yalathion 0.2 mg/kg < 0.2 - < 0.2 -
Yerphos 0.2 mg/kg < 0.2 - < 0.2 -
Yethyl parathion 0.2 mg/kg < 0.2 - < 0.2 -
Yevinphos 0.2 mg/kg < 0.2 - < 0.2 -
Yonocrotophos 2 mg/kg < 2 - < 2 -
Naled 0.2 mg/kg < 0.2 - < 0.2 -
Omethoate 2 mg/kg < 2 - < 2 -
Phorate 0.2 mg/kg < 0.2 - < 0.2 -
Pirimiphos-methyl 0.2 mg/kg < 0.2 - < 0.2 -
Pyrazophos 0.2 mg/kg < 0.2 - < 0.2 -
Ronnel 0.2 mg/kg < 0.2 - < 0.2 -
Terbufos 0.2 mg/kg < 0.2 - < 0.2 -
Tetrachlorvinphos 0.2 mg/kg < 0.2 - < 0.2 -
Tokuthion 0.2 mg/kg < 0.2 - < 0.2 -
Trichloronate 0.2 mg/kg < 0.2 - < 0.2 -
Triphenylphosphate (surr.) 1 % 68 - 69 -
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg < 0.1 - < 0.1 -
Aroclor-1221 0.1 mg/kg < 0.1 - < 0.1 -
Aroclor-1232 0.1 mg/kg < 0.1 - < 0.1 -
Aroclor-1242 0.1 mg/kg < 0.1 - < 0.1 -
Aroclor-1248 0.1 mg/kg < 0.1 - < 0.1 -
Aroclor-1254 0.1 mg/kg < 0.1 - < 0.1 -
Aroclor-1260 0.1 mg/kg < 0.1 - < 0.1 -
Total PCB* 0.1 mg/kg < 0.1 - < 0.1 -
Dibutylchlorendate (surr.) 1 % 91 - 142 -
Tetrachloro-m-Yylene (surr.) 1 % 88 - 84 -
Heavy Metals
Arsenic 2 mg/kg 6.8 5.2 11 15
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 11 18 17 9.0
Copper 5 mg/kg 27 57 35 59
Lead 5 mg/kg 11 32 32 16
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg < 5 32 20 11
Yinc 5 mg/kg 23 97 70 67

% Yoisture 1 % 17 12 15 17
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Client Sample ID TP3_0.5 TP3_1.4 TP4_1.3 TP5_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21520 S18-Oc21521 S18-Oc21523 S18-Oc21524
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 72
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 72
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 62 90 76 74
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 101 102 102 105
p-Terphenyl-d14 (surr.) 1 % 101 103 97 104
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Client Sample ID TP3_0.5 TP3_1.4 TP4_1.3 TP5_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21520 S18-Oc21521 S18-Oc21523 S18-Oc21524
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg < 0.1 - - < 0.1
4.4Y-DDD 0.05 mg/kg < 0.05 - - < 0.05
4.4Y-DDE 0.05 mg/kg < 0.05 - - < 0.05
4.4Y-DDT 0.05 mg/kg < 0.05 - - < 0.05
a-BHC 0.05 mg/kg < 0.05 - - < 0.05
Aldrin 0.05 mg/kg < 0.05 - - < 0.05
b-BHC 0.05 mg/kg < 0.05 - - < 0.05
d-BHC 0.05 mg/kg < 0.05 - - < 0.05
Dieldrin 0.05 mg/kg < 0.05 - - < 0.05
Endosulfan I 0.05 mg/kg < 0.05 - - < 0.05
Endosulfan II 0.05 mg/kg < 0.05 - - < 0.05
Endosulfan sulphate 0.05 mg/kg < 0.05 - - < 0.05
Endrin 0.05 mg/kg < 0.05 - - < 0.05
Endrin aldehyde 0.05 mg/kg < 0.05 - - < 0.05
Endrin ketone 0.05 mg/kg < 0.05 - - < 0.05
g-BHC (Lindane) 0.05 mg/kg < 0.05 - - < 0.05
Heptachlor 0.05 mg/kg < 0.05 - - < 0.05
Heptachlor epoYide 0.05 mg/kg < 0.05 - - < 0.05
HeYachlorobenzene 0.05 mg/kg < 0.05 - - < 0.05
YethoYychlor 0.05 mg/kg < 0.05 - - < 0.05
ToYaphene 1 mg/kg < 1 - - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg < 0.05 - - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg < 0.05 - - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg < 0.1 - - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg < 0.1 - - < 0.1
Dibutylchlorendate (surr.) 1 % 142 - - 95
Tetrachloro-m-Yylene (surr.) 1 % 142 - - 102
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg < 0.2 - - < 0.2
Bolstar 0.2 mg/kg < 0.2 - - < 0.2
Chlorfenvinphos 0.2 mg/kg < 0.2 - - < 0.2
Chlorpyrifos 0.2 mg/kg < 0.2 - - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg < 0.2 - - < 0.2
Coumaphos 2 mg/kg < 2 - - < 2
Demeton-S 0.2 mg/kg < 0.2 - - < 0.2
Demeton-O 0.2 mg/kg < 0.2 - - < 0.2
Diazinon 0.2 mg/kg < 0.2 - - < 0.2
Dichlorvos 0.2 mg/kg < 0.2 - - < 0.2
Dimethoate 0.2 mg/kg < 0.2 - - < 0.2
Disulfoton 0.2 mg/kg < 0.2 - - < 0.2
EPN 0.2 mg/kg < 0.2 - - < 0.2
Ethion 0.2 mg/kg < 0.2 - - < 0.2
Ethoprop 0.2 mg/kg < 0.2 - - < 0.2
Ethyl parathion 0.2 mg/kg < 0.2 - - < 0.2
Fenitrothion 0.2 mg/kg < 0.2 - - < 0.2
Fensulfothion 0.2 mg/kg < 0.2 - - < 0.2
Fenthion 0.2 mg/kg < 0.2 - - < 0.2
Yalathion 0.2 mg/kg < 0.2 - - < 0.2
Yerphos 0.2 mg/kg < 0.2 - - < 0.2
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Client Sample ID TP3_0.5 TP3_1.4 TP4_1.3 TP5_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21520 S18-Oc21521 S18-Oc21523 S18-Oc21524
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Yethyl parathion 0.2 mg/kg < 0.2 - - < 0.2
Yevinphos 0.2 mg/kg < 0.2 - - < 0.2
Yonocrotophos 2 mg/kg < 2 - - < 2
Naled 0.2 mg/kg < 0.2 - - < 0.2
Omethoate 2 mg/kg < 2 - - < 2
Phorate 0.2 mg/kg < 0.2 - - < 0.2
Pirimiphos-methyl 0.2 mg/kg < 0.2 - - < 0.2
Pyrazophos 0.2 mg/kg < 0.2 - - < 0.2
Ronnel 0.2 mg/kg < 0.2 - - < 0.2
Terbufos 0.2 mg/kg < 0.2 - - < 0.2
Tetrachlorvinphos 0.2 mg/kg < 0.2 - - < 0.2
Tokuthion 0.2 mg/kg < 0.2 - - < 0.2
Trichloronate 0.2 mg/kg < 0.2 - - < 0.2
Triphenylphosphate (surr.) 1 % 78 - - 91
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg < 0.1 - - < 0.1
Aroclor-1221 0.1 mg/kg < 0.1 - - < 0.1
Aroclor-1232 0.1 mg/kg < 0.1 - - < 0.1
Aroclor-1242 0.1 mg/kg < 0.1 - - < 0.1
Aroclor-1248 0.1 mg/kg < 0.1 - - < 0.1
Aroclor-1254 0.1 mg/kg < 0.1 - - < 0.1
Aroclor-1260 0.1 mg/kg < 0.1 - - < 0.1
Total PCB* 0.1 mg/kg < 0.1 - - < 0.1
Dibutylchlorendate (surr.) 1 % 142 - - 95
Tetrachloro-m-Yylene (surr.) 1 % 142 - - 102
Heavy Metals
Arsenic 2 mg/kg 14 19 9.2 11
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 17 13 12 15
Copper 5 mg/kg 36 58 38 34
Lead 5 mg/kg 21 14 14 33
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg 10 13 12 20
Yinc 5 mg/kg 54 76 55 75

% Yoisture 1 % 17 14 17 13

Client Sample ID TP5_1.5 TP6_0.15 TP6_1.5 TP7_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21525 S18-Oc21526 S18-Oc21527 S18-Oc21528
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 120 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 120 < 50 < 50
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Client Sample ID TP5_1.5 TP6_0.15 TP6_1.5 TP7_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21525 S18-Oc21526 S18-Oc21527 S18-Oc21528
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 70 63 69 62
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 120 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 220 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 95 105 127 105
p-Terphenyl-d14 (surr.) 1 % 107 111 139 106
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05 - < 0.05
a-BHC 0.05 mg/kg - < 0.05 - < 0.05
Aldrin 0.05 mg/kg - < 0.05 - < 0.05
b-BHC 0.05 mg/kg - < 0.05 - < 0.05
d-BHC 0.05 mg/kg - < 0.05 - < 0.05
Dieldrin 0.05 mg/kg - < 0.05 - < 0.05
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Client Sample ID TP5_1.5 TP6_0.15 TP6_1.5 TP7_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21525 S18-Oc21526 S18-Oc21527 S18-Oc21528
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organochlorine Pesticides
Endosulfan I 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05 - < 0.05
Endrin 0.05 mg/kg - < 0.05 - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05 - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05 - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor epoYide 0.05 mg/kg - < 0.05 - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05 - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05 - < 0.05
ToYaphene 1 mg/kg - < 1 - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - int - 140
Tetrachloro-m-Yylene (surr.) 1 % - 67 - 83
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Bolstar 0.2 mg/kg - < 0.2 - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Coumaphos 2 mg/kg - < 2 - < 2
Demeton-S 0.2 mg/kg - < 0.2 - < 0.2
Demeton-O 0.2 mg/kg - < 0.2 - < 0.2
Diazinon 0.2 mg/kg - < 0.2 - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2 - < 0.2
Dimethoate 0.2 mg/kg - < 0.2 - < 0.2
Disulfoton 0.2 mg/kg - < 0.2 - < 0.2
EPN 0.2 mg/kg - < 0.2 - < 0.2
Ethion 0.2 mg/kg - < 0.2 - < 0.2
Ethoprop 0.2 mg/kg - < 0.2 - < 0.2
Ethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2 - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2 - < 0.2
Fenthion 0.2 mg/kg - < 0.2 - < 0.2
Yalathion 0.2 mg/kg - < 0.2 - < 0.2
Yerphos 0.2 mg/kg - < 0.2 - < 0.2
Yethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Yevinphos 0.2 mg/kg - < 0.2 - < 0.2
Yonocrotophos 2 mg/kg - < 2 - < 2
Naled 0.2 mg/kg - < 0.2 - < 0.2
Omethoate 2 mg/kg - < 2 - < 2
Phorate 0.2 mg/kg - < 0.2 - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2 - < 0.2
Ronnel 0.2 mg/kg - < 0.2 - < 0.2
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Client Sample ID TP5_1.5 TP6_0.15 TP6_1.5 TP7_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21525 S18-Oc21526 S18-Oc21527 S18-Oc21528
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Terbufos 0.2 mg/kg - < 0.2 - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - < 0.2
Tokuthion 0.2 mg/kg - < 0.2 - < 0.2
Trichloronate 0.2 mg/kg - < 0.2 - < 0.2
Triphenylphosphate (surr.) 1 % - 85 - 94
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1 - < 0.1
Total PCB* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - int - 140
Tetrachloro-m-Yylene (surr.) 1 % - 67 - 83
Heavy Metals
Arsenic 2 mg/kg 11 6.3 6.9 14
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 14 19 9.3 21
Copper 5 mg/kg 40 40 23 35
Lead 5 mg/kg 19 73 12 33
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg 26 39 < 5 13
Yinc 5 mg/kg 110 140 38 100

% Yoisture 1 % 8.3 15 19 16

Client Sample ID TP7_1.2 TP8_0.5 TP8_1.5 TP9_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21529 S18-Oc21530 S18-Oc21531 S18-Oc21532
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 61 63 63 66
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Client Sample ID TP7_1.2 TP8_0.5 TP8_1.5 TP9_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21529 S18-Oc21530 S18-Oc21531 S18-Oc21532
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 96 115 103 130
p-Terphenyl-d14 (surr.) 1 % 100 124 113 133
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05 - < 0.05
a-BHC 0.05 mg/kg - < 0.05 - < 0.05
Aldrin 0.05 mg/kg - < 0.05 - < 0.05
b-BHC 0.05 mg/kg - < 0.05 - < 0.05
d-BHC 0.05 mg/kg - < 0.05 - < 0.05
Dieldrin 0.05 mg/kg - < 0.05 - 0.19
Endosulfan I 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05 - < 0.05
Endrin 0.05 mg/kg - < 0.05 - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05 - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05 - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor 0.05 mg/kg - < 0.05 - < 0.05
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Client Sample ID TP7_1.2 TP8_0.5 TP8_1.5 TP9_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21529 S18-Oc21530 S18-Oc21531 S18-Oc21532
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organochlorine Pesticides
Heptachlor epoYide 0.05 mg/kg - < 0.05 - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05 - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05 - < 0.05
ToYaphene 1 mg/kg - < 1 - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - 0.19
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - 0.19
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 148 - 148
Tetrachloro-m-Yylene (surr.) 1 % - 78 - 145
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Bolstar 0.2 mg/kg - < 0.2 - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Coumaphos 2 mg/kg - < 2 - < 2
Demeton-S 0.2 mg/kg - < 0.2 - < 0.2
Demeton-O 0.2 mg/kg - < 0.2 - < 0.2
Diazinon 0.2 mg/kg - < 0.2 - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2 - < 0.2
Dimethoate 0.2 mg/kg - < 0.2 - < 0.2
Disulfoton 0.2 mg/kg - < 0.2 - < 0.2
EPN 0.2 mg/kg - < 0.2 - < 0.2
Ethion 0.2 mg/kg - < 0.2 - < 0.2
Ethoprop 0.2 mg/kg - < 0.2 - < 0.2
Ethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2 - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2 - < 0.2
Fenthion 0.2 mg/kg - < 0.2 - < 0.2
Yalathion 0.2 mg/kg - < 0.2 - < 0.2
Yerphos 0.2 mg/kg - < 0.2 - < 0.2
Yethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Yevinphos 0.2 mg/kg - < 0.2 - < 0.2
Yonocrotophos 2 mg/kg - < 2 - < 2
Naled 0.2 mg/kg - < 0.2 - < 0.2
Omethoate 2 mg/kg - < 2 - < 2
Phorate 0.2 mg/kg - < 0.2 - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2 - < 0.2
Ronnel 0.2 mg/kg - < 0.2 - < 0.2
Terbufos 0.2 mg/kg - < 0.2 - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - < 0.2
Tokuthion 0.2 mg/kg - < 0.2 - < 0.2
Trichloronate 0.2 mg/kg - < 0.2 - < 0.2
Triphenylphosphate (surr.) 1 % - 105 - 111
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Client Sample ID TP7_1.2 TP8_0.5 TP8_1.5 TP9_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21529 S18-Oc21530 S18-Oc21531 S18-Oc21532
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1 - < 0.1
Total PCB* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 148 - 148
Tetrachloro-m-Yylene (surr.) 1 % - 78 - 145
Heavy Metals
Arsenic 2 mg/kg 8.0 17 7.8 14
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 16 16 5.4 21
Copper 5 mg/kg 27 30 16 40
Lead 5 mg/kg 13 16 9.9 83
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg 7.3 5.1 < 5 17
Yinc 5 mg/kg 37 27 14 140

% Yoisture 1 % 15 19 15 16

Client Sample ID TP9_1.6 TP10_0.5 TP10_1.5 TP11_0.5
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21533 S18-Oc21534 S18-Oc21535 S18-Oc21536
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 59 65 72 66
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
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Client Sample ID TP9_1.6 TP10_0.5 TP10_1.5 TP11_0.5
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21533 S18-Oc21534 S18-Oc21535 S18-Oc21536
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 106 134 90 106
p-Terphenyl-d14 (surr.) 1 % 113 145 109 105
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05 - < 0.05
a-BHC 0.05 mg/kg - < 0.05 - < 0.05
Aldrin 0.05 mg/kg - < 0.05 - < 0.05
b-BHC 0.05 mg/kg - < 0.05 - < 0.05
d-BHC 0.05 mg/kg - < 0.05 - < 0.05
Dieldrin 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan I 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05 - < 0.05
Endrin 0.05 mg/kg - < 0.05 - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05 - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05 - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor epoYide 0.05 mg/kg - < 0.05 - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05 - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05 - < 0.05
ToYaphene 1 mg/kg - < 1 - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - < 0.05
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Client Sample ID TP9_1.6 TP10_0.5 TP10_1.5 TP11_0.5
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21533 S18-Oc21534 S18-Oc21535 S18-Oc21536
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organochlorine Pesticides
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 79 - int
Tetrachloro-m-Yylene (surr.) 1 % - 89 - 134
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Bolstar 0.2 mg/kg - < 0.2 - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Coumaphos 2 mg/kg - < 2 - < 2
Demeton-S 0.2 mg/kg - < 0.2 - < 0.2
Demeton-O 0.2 mg/kg - < 0.2 - < 0.2
Diazinon 0.2 mg/kg - < 0.2 - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2 - < 0.2
Dimethoate 0.2 mg/kg - < 0.2 - < 0.2
Disulfoton 0.2 mg/kg - < 0.2 - < 0.2
EPN 0.2 mg/kg - < 0.2 - < 0.2
Ethion 0.2 mg/kg - < 0.2 - < 0.2
Ethoprop 0.2 mg/kg - < 0.2 - < 0.2
Ethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2 - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2 - < 0.2
Fenthion 0.2 mg/kg - < 0.2 - < 0.2
Yalathion 0.2 mg/kg - < 0.2 - < 0.2
Yerphos 0.2 mg/kg - < 0.2 - < 0.2
Yethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Yevinphos 0.2 mg/kg - < 0.2 - < 0.2
Yonocrotophos 2 mg/kg - < 2 - < 2
Naled 0.2 mg/kg - < 0.2 - < 0.2
Omethoate 2 mg/kg - < 2 - < 2
Phorate 0.2 mg/kg - < 0.2 - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2 - < 0.2
Ronnel 0.2 mg/kg - < 0.2 - < 0.2
Terbufos 0.2 mg/kg - < 0.2 - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - < 0.2
Tokuthion 0.2 mg/kg - < 0.2 - < 0.2
Trichloronate 0.2 mg/kg - < 0.2 - < 0.2
Triphenylphosphate (surr.) 1 % - 123 - 84
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1 - < 0.1
Total PCB* 0.1 mg/kg - < 0.1 - < 0.1
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Client Sample ID TP9_1.6 TP10_0.5 TP10_1.5 TP11_0.5
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21533 S18-Oc21534 S18-Oc21535 S18-Oc21536
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Polychlorinated Biphenyls
Dibutylchlorendate (surr.) 1 % - 79 - int
Tetrachloro-m-Yylene (surr.) 1 % - 89 - 134
Heavy Metals
Arsenic 2 mg/kg 4.7 11 7.1 11
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 0.5
Chromium 5 mg/kg 7.4 15 14 18
Copper 5 mg/kg 20 44 73 49
Lead 5 mg/kg 11 39 23 160
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg < 5 15 30 23
Yinc 5 mg/kg 17 79 130 400

% Yoisture 1 % 14 15 11 18

Client Sample ID TP11_1.5 TP12_0.5 TP12_1.5 TP13_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21537 S18-Oc21538 S18-Oc21539 S18-Oc21540
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 63 59 62 61
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
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Client Sample ID TP11_1.5 TP12_0.5 TP12_1.5 TP13_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21537 S18-Oc21538 S18-Oc21539 S18-Oc21540
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 108 103 106 86
p-Terphenyl-d14 (surr.) 1 % 97 115 99 89
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05 - < 0.05
a-BHC 0.05 mg/kg - < 0.05 - < 0.05
Aldrin 0.05 mg/kg - < 0.05 - < 0.05
b-BHC 0.05 mg/kg - < 0.05 - < 0.05
d-BHC 0.05 mg/kg - < 0.05 - < 0.05
Dieldrin 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan I 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05 - < 0.05
Endrin 0.05 mg/kg - < 0.05 - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05 - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05 - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor epoYide 0.05 mg/kg - < 0.05 - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05 - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05 - < 0.05
ToYaphene 1 mg/kg - < 1 - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 142 - 141
Tetrachloro-m-Yylene (surr.) 1 % - 87 - 137
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Client Sample ID TP11_1.5 TP12_0.5 TP12_1.5 TP13_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21537 S18-Oc21538 S18-Oc21539 S18-Oc21540
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Bolstar 0.2 mg/kg - < 0.2 - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Coumaphos 2 mg/kg - < 2 - < 2
Demeton-S 0.2 mg/kg - < 0.2 - < 0.2
Demeton-O 0.2 mg/kg - < 0.2 - < 0.2
Diazinon 0.2 mg/kg - < 0.2 - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2 - < 0.2
Dimethoate 0.2 mg/kg - < 0.2 - < 0.2
Disulfoton 0.2 mg/kg - < 0.2 - < 0.2
EPN 0.2 mg/kg - < 0.2 - < 0.2
Ethion 0.2 mg/kg - < 0.2 - < 0.2
Ethoprop 0.2 mg/kg - < 0.2 - < 0.2
Ethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2 - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2 - < 0.2
Fenthion 0.2 mg/kg - < 0.2 - < 0.2
Yalathion 0.2 mg/kg - < 0.2 - < 0.2
Yerphos 0.2 mg/kg - < 0.2 - < 0.2
Yethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Yevinphos 0.2 mg/kg - < 0.2 - < 0.2
Yonocrotophos 2 mg/kg - < 2 - < 2
Naled 0.2 mg/kg - < 0.2 - < 0.2
Omethoate 2 mg/kg - < 2 - < 2
Phorate 0.2 mg/kg - < 0.2 - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2 - < 0.2
Ronnel 0.2 mg/kg - < 0.2 - < 0.2
Terbufos 0.2 mg/kg - < 0.2 - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - < 0.2
Tokuthion 0.2 mg/kg - < 0.2 - < 0.2
Trichloronate 0.2 mg/kg - < 0.2 - < 0.2
Triphenylphosphate (surr.) 1 % - 84 - 70
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1 - < 0.1
Total PCB* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 142 - 141
Tetrachloro-m-Yylene (surr.) 1 % - 87 - 137
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Client Sample ID TP11_1.5 TP12_0.5 TP12_1.5 TP13_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21537 S18-Oc21538 S18-Oc21539 S18-Oc21540
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Heavy Metals
Arsenic 2 mg/kg 11 7.9 11 7.5
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 13 18 6.6 18
Copper 5 mg/kg 40 42 23 40
Lead 5 mg/kg 12 23 6.7 140
Yercury 0.1 mg/kg 0.3 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg 14 22 < 5 20
Yinc 5 mg/kg 58 79 25 160

% Yoisture 1 % 18 17 19 17

Client Sample ID TP13_1.5 TP14_0.15 TP14_1.5 TP15_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21541 S18-Oc21542 S18-Oc21543 S18-Oc21544
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 56 66 65 67
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
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Client Sample ID TP13_1.5 TP14_0.15 TP14_1.5 TP15_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21541 S18-Oc21542 S18-Oc21543 S18-Oc21544
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 94 101 97 98
p-Terphenyl-d14 (surr.) 1 % 99 117 91 116
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05 - < 0.05
a-BHC 0.05 mg/kg - < 0.05 - < 0.05
Aldrin 0.05 mg/kg - < 0.05 - < 0.05
b-BHC 0.05 mg/kg - < 0.05 - < 0.05
d-BHC 0.05 mg/kg - < 0.05 - < 0.05
Dieldrin 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan I 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05 - < 0.05
Endrin 0.05 mg/kg - < 0.05 - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05 - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05 - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor epoYide 0.05 mg/kg - < 0.05 - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05 - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05 - < 0.05
ToYaphene 1 mg/kg - < 1 - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 132 - 142
Tetrachloro-m-Yylene (surr.) 1 % - 60 - 81
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Bolstar 0.2 mg/kg - < 0.2 - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Coumaphos 2 mg/kg - < 2 - < 2
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Client Sample ID TP13_1.5 TP14_0.15 TP14_1.5 TP15_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21541 S18-Oc21542 S18-Oc21543 S18-Oc21544
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Demeton-S 0.2 mg/kg - < 0.2 - < 0.2
Demeton-O 0.2 mg/kg - < 0.2 - < 0.2
Diazinon 0.2 mg/kg - < 0.2 - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2 - < 0.2
Dimethoate 0.2 mg/kg - < 0.2 - < 0.2
Disulfoton 0.2 mg/kg - < 0.2 - < 0.2
EPN 0.2 mg/kg - < 0.2 - < 0.2
Ethion 0.2 mg/kg - < 0.2 - < 0.2
Ethoprop 0.2 mg/kg - < 0.2 - < 0.2
Ethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2 - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2 - < 0.2
Fenthion 0.2 mg/kg - < 0.2 - < 0.2
Yalathion 0.2 mg/kg - < 0.2 - < 0.2
Yerphos 0.2 mg/kg - < 0.2 - < 0.2
Yethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Yevinphos 0.2 mg/kg - < 0.2 - < 0.2
Yonocrotophos 2 mg/kg - < 2 - < 2
Naled 0.2 mg/kg - < 0.2 - < 0.2
Omethoate 2 mg/kg - < 2 - < 2
Phorate 0.2 mg/kg - < 0.2 - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2 - < 0.2
Ronnel 0.2 mg/kg - < 0.2 - < 0.2
Terbufos 0.2 mg/kg - < 0.2 - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - < 0.2
Tokuthion 0.2 mg/kg - < 0.2 - < 0.2
Trichloronate 0.2 mg/kg - < 0.2 - < 0.2
Triphenylphosphate (surr.) 1 % - 85 - 77
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1 - < 0.1
Total PCB* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 132 - 142
Tetrachloro-m-Yylene (surr.) 1 % - 60 - 81
Heavy Metals
Arsenic 2 mg/kg 7.0 8.3 5.6 14
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 6.6 20 5.5 20
Copper 5 mg/kg 55 31 13 45
Lead 5 mg/kg 19 15 6.2 16
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg 6.4 11 < 5 16
Yinc 5 mg/kg 41 45 14 65
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Client Sample ID TP13_1.5 TP14_0.15 TP14_1.5 TP15_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21541 S18-Oc21542 S18-Oc21543 S18-Oc21544
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit

% Yoisture 1 % 37 18 15 16

Client Sample ID TP15_1.5 TP16_0.15 TP16_1.2 TP17_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21545 S18-Oc21546 S18-Oc21547 S18-Oc21548
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 69 66 66 65
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
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Client Sample ID TP15_1.5 TP16_0.15 TP16_1.2 TP17_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21545 S18-Oc21546 S18-Oc21547 S18-Oc21548
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 98 98 121 106
p-Terphenyl-d14 (surr.) 1 % 90 117 137 112
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05 - < 0.05
a-BHC 0.05 mg/kg - < 0.05 - < 0.05
Aldrin 0.05 mg/kg - < 0.05 - < 0.05
b-BHC 0.05 mg/kg - < 0.05 - < 0.05
d-BHC 0.05 mg/kg - < 0.05 - < 0.05
Dieldrin 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan I 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05 - < 0.05
Endrin 0.05 mg/kg - < 0.05 - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05 - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05 - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor epoYide 0.05 mg/kg - < 0.05 - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05 - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05 - < 0.05
ToYaphene 1 mg/kg - < 1 - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 129 - 141
Tetrachloro-m-Yylene (surr.) 1 % - 64 - 140
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Bolstar 0.2 mg/kg - < 0.2 - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Coumaphos 2 mg/kg - < 2 - < 2
Demeton-S 0.2 mg/kg - < 0.2 - < 0.2
Demeton-O 0.2 mg/kg - < 0.2 - < 0.2
Diazinon 0.2 mg/kg - < 0.2 - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2 - < 0.2
Dimethoate 0.2 mg/kg - < 0.2 - < 0.2
Disulfoton 0.2 mg/kg - < 0.2 - < 0.2
EPN 0.2 mg/kg - < 0.2 - < 0.2
Ethion 0.2 mg/kg - < 0.2 - < 0.2
Ethoprop 0.2 mg/kg - < 0.2 - < 0.2
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Client Sample ID TP15_1.5 TP16_0.15 TP16_1.2 TP17_0.15
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21545 S18-Oc21546 S18-Oc21547 S18-Oc21548
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Ethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2 - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2 - < 0.2
Fenthion 0.2 mg/kg - < 0.2 - < 0.2
Yalathion 0.2 mg/kg - < 0.2 - < 0.2
Yerphos 0.2 mg/kg - < 0.2 - < 0.2
Yethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Yevinphos 0.2 mg/kg - < 0.2 - < 0.2
Yonocrotophos 2 mg/kg - < 2 - < 2
Naled 0.2 mg/kg - < 0.2 - < 0.2
Omethoate 2 mg/kg - < 2 - < 2
Phorate 0.2 mg/kg - < 0.2 - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2 - < 0.2
Ronnel 0.2 mg/kg - < 0.2 - < 0.2
Terbufos 0.2 mg/kg - < 0.2 - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - < 0.2
Tokuthion 0.2 mg/kg - < 0.2 - < 0.2
Trichloronate 0.2 mg/kg - < 0.2 - < 0.2
Triphenylphosphate (surr.) 1 % - 73 - 95
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1 - < 0.1
Total PCB* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 129 - 141
Tetrachloro-m-Yylene (surr.) 1 % - 64 - 140
Heavy Metals
Arsenic 2 mg/kg 11 12 10 17
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 17 18 14 12
Copper 5 mg/kg 56 64 36 34
Lead 5 mg/kg 18 21 13 18
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg 22 22 19 7.3
Yinc 5 mg/kg 110 97 84 52

% Yoisture 1 % 11 10 13 16
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Client Sample ID TP17_1.5 TP18_0.15 TP18_1.3 TP19_0.5
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21549 S18-Oc21550 S18-Oc21551 S18-Oc21552
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 63 62 64 66
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 105 96 111 104
p-Terphenyl-d14 (surr.) 1 % 105 109 129 115
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Client Sample ID TP17_1.5 TP18_0.15 TP18_1.3 TP19_0.5
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21549 S18-Oc21550 S18-Oc21551 S18-Oc21552
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05 - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05 - < 0.05
a-BHC 0.05 mg/kg - < 0.05 - < 0.05
Aldrin 0.05 mg/kg - < 0.05 - < 0.05
b-BHC 0.05 mg/kg - < 0.05 - < 0.05
d-BHC 0.05 mg/kg - < 0.05 - < 0.05
Dieldrin 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan I 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05 - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05 - < 0.05
Endrin 0.05 mg/kg - < 0.05 - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05 - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05 - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor 0.05 mg/kg - < 0.05 - < 0.05
Heptachlor epoYide 0.05 mg/kg - < 0.05 - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05 - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05 - < 0.05
ToYaphene 1 mg/kg - < 1 - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 145 - 134
Tetrachloro-m-Yylene (surr.) 1 % - 71 - 77
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Bolstar 0.2 mg/kg - < 0.2 - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2 - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Coumaphos 2 mg/kg - < 2 - < 2
Demeton-S 0.2 mg/kg - < 0.2 - < 0.2
Demeton-O 0.2 mg/kg - < 0.2 - < 0.2
Diazinon 0.2 mg/kg - < 0.2 - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2 - < 0.2
Dimethoate 0.2 mg/kg - < 0.2 - < 0.2
Disulfoton 0.2 mg/kg - < 0.2 - < 0.2
EPN 0.2 mg/kg - < 0.2 - < 0.2
Ethion 0.2 mg/kg - < 0.2 - < 0.2
Ethoprop 0.2 mg/kg - < 0.2 - < 0.2
Ethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2 - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2 - < 0.2
Fenthion 0.2 mg/kg - < 0.2 - < 0.2
Yalathion 0.2 mg/kg - < 0.2 - < 0.2
Yerphos 0.2 mg/kg - < 0.2 - < 0.2

First Reported: Oct 25, 2018

Date Reported: Nov 06, 2018

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 25 of 56

Report Number: 623095-S-V2



Client Sample ID TP17_1.5 TP18_0.15 TP18_1.3 TP19_0.5
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21549 S18-Oc21550 S18-Oc21551 S18-Oc21552
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Yethyl parathion 0.2 mg/kg - < 0.2 - < 0.2
Yevinphos 0.2 mg/kg - < 0.2 - < 0.2
Yonocrotophos 2 mg/kg - < 2 - < 2
Naled 0.2 mg/kg - < 0.2 - < 0.2
Omethoate 2 mg/kg - < 2 - < 2
Phorate 0.2 mg/kg - < 0.2 - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2 - < 0.2
Ronnel 0.2 mg/kg - < 0.2 - < 0.2
Terbufos 0.2 mg/kg - < 0.2 - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - < 0.2
Tokuthion 0.2 mg/kg - < 0.2 - < 0.2
Trichloronate 0.2 mg/kg - < 0.2 - < 0.2
Triphenylphosphate (surr.) 1 % - 78 - 82
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1 - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1 - < 0.1
Total PCB* 0.1 mg/kg - < 0.1 - < 0.1
Dibutylchlorendate (surr.) 1 % - 145 - 134
Tetrachloro-m-Yylene (surr.) 1 % - 71 - 77
Heavy Metals
Arsenic 2 mg/kg 15 8.0 7.2 7.0
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 7.2 18 9.5 12
Copper 5 mg/kg 70 41 34 38
Lead 5 mg/kg 26 20 9.2 12
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg 9.0 10.0 < 5 6.0
Yinc 5 mg/kg 45 86 30 41

% Yoisture 1 % 13 15 13 12

Client Sample ID TP19_1.5 TP20_0.5 TP20_1.5 DDP_01
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21553 S18-Oc21554 S18-Oc21555 S18-Oc21556
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20 < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20 < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50 < 50 < 50
TRH C29-C36 50 mg/kg < 50 < 50 < 50 < 50
TRH C10-36 (Total) 50 mg/kg < 50 < 50 < 50 < 50
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Client Sample ID TP19_1.5 TP20_0.5 TP20_1.5 DDP_01
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21553 S18-Oc21554 S18-Oc21555 S18-Oc21556
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2 < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3 < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 63 65 63 62
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20 < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20 < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50 < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50 < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100 < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100 < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100 < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5 < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 112 92 97 102
p-Terphenyl-d14 (surr.) 1 % 138 109 92 130
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1 - -
4.4Y-DDD 0.05 mg/kg - < 0.05 - -
4.4Y-DDE 0.05 mg/kg - < 0.05 - -
4.4Y-DDT 0.05 mg/kg - < 0.05 - -
a-BHC 0.05 mg/kg - < 0.05 - -
Aldrin 0.05 mg/kg - < 0.05 - -
b-BHC 0.05 mg/kg - < 0.05 - -
d-BHC 0.05 mg/kg - < 0.05 - -
Dieldrin 0.05 mg/kg - < 0.05 - -
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Client Sample ID TP19_1.5 TP20_0.5 TP20_1.5 DDP_01
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21553 S18-Oc21554 S18-Oc21555 S18-Oc21556
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organochlorine Pesticides
Endosulfan I 0.05 mg/kg - < 0.05 - -
Endosulfan II 0.05 mg/kg - < 0.05 - -
Endosulfan sulphate 0.05 mg/kg - < 0.05 - -
Endrin 0.05 mg/kg - < 0.05 - -
Endrin aldehyde 0.05 mg/kg - < 0.05 - -
Endrin ketone 0.05 mg/kg - < 0.05 - -
g-BHC (Lindane) 0.05 mg/kg - < 0.05 - -
Heptachlor 0.05 mg/kg - < 0.05 - -
Heptachlor epoYide 0.05 mg/kg - < 0.05 - -
HeYachlorobenzene 0.05 mg/kg - < 0.05 - -
YethoYychlor 0.05 mg/kg - < 0.05 - -
ToYaphene 1 mg/kg - < 1 - -
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05 - -
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05 - -
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1 - -
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1 - -
Dibutylchlorendate (surr.) 1 % - 148 - -
Tetrachloro-m-Yylene (surr.) 1 % - 74 - -
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2 - -
Bolstar 0.2 mg/kg - < 0.2 - -
Chlorfenvinphos 0.2 mg/kg - < 0.2 - -
Chlorpyrifos 0.2 mg/kg - < 0.2 - -
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2 - -
Coumaphos 2 mg/kg - < 2 - -
Demeton-S 0.2 mg/kg - < 0.2 - -
Demeton-O 0.2 mg/kg - < 0.2 - -
Diazinon 0.2 mg/kg - < 0.2 - -
Dichlorvos 0.2 mg/kg - < 0.2 - -
Dimethoate 0.2 mg/kg - < 0.2 - -
Disulfoton 0.2 mg/kg - < 0.2 - -
EPN 0.2 mg/kg - < 0.2 - -
Ethion 0.2 mg/kg - < 0.2 - -
Ethoprop 0.2 mg/kg - < 0.2 - -
Ethyl parathion 0.2 mg/kg - < 0.2 - -
Fenitrothion 0.2 mg/kg - < 0.2 - -
Fensulfothion 0.2 mg/kg - < 0.2 - -
Fenthion 0.2 mg/kg - < 0.2 - -
Yalathion 0.2 mg/kg - < 0.2 - -
Yerphos 0.2 mg/kg - < 0.2 - -
Yethyl parathion 0.2 mg/kg - < 0.2 - -
Yevinphos 0.2 mg/kg - < 0.2 - -
Yonocrotophos 2 mg/kg - < 2 - -
Naled 0.2 mg/kg - < 0.2 - -
Omethoate 2 mg/kg - < 2 - -
Phorate 0.2 mg/kg - < 0.2 - -
Pirimiphos-methyl 0.2 mg/kg - < 0.2 - -
Pyrazophos 0.2 mg/kg - < 0.2 - -
Ronnel 0.2 mg/kg - < 0.2 - -
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Client Sample ID TP19_1.5 TP20_0.5 TP20_1.5 DDP_01
Sample Matrix Soil Soil Soil Soil
Eurofins | mgt Sample No. S18-Oc21553 S18-Oc21554 S18-Oc21555 S18-Oc21556
Date Sampled Oct 15, 2018 Oct 15, 2018 Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organophosphorus Pesticides
Terbufos 0.2 mg/kg - < 0.2 - -
Tetrachlorvinphos 0.2 mg/kg - < 0.2 - -
Tokuthion 0.2 mg/kg - < 0.2 - -
Trichloronate 0.2 mg/kg - < 0.2 - -
Triphenylphosphate (surr.) 1 % - 73 - -
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1 - -
Aroclor-1221 0.1 mg/kg - < 0.1 - -
Aroclor-1232 0.1 mg/kg - < 0.1 - -
Aroclor-1242 0.1 mg/kg - < 0.1 - -
Aroclor-1248 0.1 mg/kg - < 0.1 - -
Aroclor-1254 0.1 mg/kg - < 0.1 - -
Aroclor-1260 0.1 mg/kg - < 0.1 - -
Total PCB* 0.1 mg/kg - < 0.1 - -
Dibutylchlorendate (surr.) 1 % - 148 - -
Tetrachloro-m-Yylene (surr.) 1 % - 74 - -
Heavy Metals
Arsenic 2 mg/kg 51 5.0 5.2 2.7
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 6.4 6.6 6.4 18
Copper 5 mg/kg 28 32 46 31
Lead 5 mg/kg 5.0 9.8 9.4 10
Yercury 0.1 mg/kg < 0.1 < 0.1 < 0.1 < 0.1
Nickel 5 mg/kg < 5 < 5 < 5 9.8
Yinc 5 mg/kg 25 13 15 49

% Yoisture 1 % 14 14 12 14

Client Sample ID DDP_03 TP4_0.15
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S18-Oc21557 S18-Oc21572
Date Sampled Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 20 mg/kg < 20 < 20
TRH C10-C14 20 mg/kg < 20 < 20
TRH C15-C28 50 mg/kg < 50 < 50
TRH C29-C36 50 mg/kg < 50 67
TRH C10-36 (Total) 50 mg/kg < 50 67
BTEX
Benzene 0.1 mg/kg < 0.1 < 0.1
Toluene 0.1 mg/kg < 0.1 < 0.1
Ethylbenzene 0.1 mg/kg < 0.1 < 0.1
m&p-Xylenes 0.2 mg/kg < 0.2 < 0.2
o-Xylene 0.1 mg/kg < 0.1 < 0.1
Xylenes - Total 0.3 mg/kg < 0.3 < 0.3
4-Bromofluorobenzene (surr.) 1 % 56 63
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Client Sample ID DDP_03 TP4_0.15
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S18-Oc21557 S18-Oc21572
Date Sampled Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.5 mg/kg < 0.5 < 0.5
TRH C6-C10 20 mg/kg < 20 < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 < 20
TRH >C10-C16 50 mg/kg < 50 < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg < 50 < 50
TRH >C16-C34 100 mg/kg < 100 < 100
TRH >C34-C40 100 mg/kg < 100 < 100
TRH >C10-C40 (total)* 100 mg/kg < 100 < 100
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg < 0.5 < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 0.6 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 1.2 1.2
Acenaphthene 0.5 mg/kg < 0.5 < 0.5
Acenaphthylene 0.5 mg/kg < 0.5 < 0.5
Anthracene 0.5 mg/kg < 0.5 < 0.5
Benz(a)anthracene 0.5 mg/kg < 0.5 < 0.5
Benzo(a)pyrene 0.5 mg/kg < 0.5 < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg < 0.5 < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg < 0.5 < 0.5
Benzo(k)fluoranthene 0.5 mg/kg < 0.5 < 0.5
Chrysene 0.5 mg/kg < 0.5 < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg < 0.5 < 0.5
Fluoranthene 0.5 mg/kg < 0.5 < 0.5
Fluorene 0.5 mg/kg < 0.5 < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg < 0.5 < 0.5
Naphthalene 0.5 mg/kg < 0.5 < 0.5
Phenanthrene 0.5 mg/kg < 0.5 < 0.5
Pyrene 0.5 mg/kg < 0.5 < 0.5
Total PAH* 0.5 mg/kg < 0.5 < 0.5
2-Fluorobiphenyl (surr.) 1 % 114 85
p-Terphenyl-d14 (surr.) 1 % 122 92
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg - < 0.1
4.4Y-DDD 0.05 mg/kg - < 0.05
4.4Y-DDE 0.05 mg/kg - < 0.05
4.4Y-DDT 0.05 mg/kg - < 0.05
a-BHC 0.05 mg/kg - < 0.05
Aldrin 0.05 mg/kg - < 0.05
b-BHC 0.05 mg/kg - < 0.05
d-BHC 0.05 mg/kg - < 0.05
Dieldrin 0.05 mg/kg - < 0.05
Endosulfan I 0.05 mg/kg - < 0.05
Endosulfan II 0.05 mg/kg - < 0.05
Endosulfan sulphate 0.05 mg/kg - < 0.05
Endrin 0.05 mg/kg - < 0.05
Endrin aldehyde 0.05 mg/kg - < 0.05
Endrin ketone 0.05 mg/kg - < 0.05
g-BHC (Lindane) 0.05 mg/kg - < 0.05
Heptachlor 0.05 mg/kg - < 0.05
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Client Sample ID DDP_03 TP4_0.15
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S18-Oc21557 S18-Oc21572
Date Sampled Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Organochlorine Pesticides
Heptachlor epoYide 0.05 mg/kg - < 0.05
HeYachlorobenzene 0.05 mg/kg - < 0.05
YethoYychlor 0.05 mg/kg - < 0.05
ToYaphene 1 mg/kg - < 1
Aldrin and Dieldrin (Total)* 0.05 mg/kg - < 0.05
DDT Y DDE Y DDD (Total)* 0.05 mg/kg - < 0.05
Yic EPA IY RY 621 OCP (Total)* 0.1 mg/kg - < 0.1
Yic EPA IY RY 621 Other OCP (Total)* 0.1 mg/kg - < 0.1
Dibutylchlorendate (surr.) 1 % - 92
Tetrachloro-m-Yylene (surr.) 1 % - 146
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - < 0.2
Bolstar 0.2 mg/kg - < 0.2
Chlorfenvinphos 0.2 mg/kg - < 0.2
Chlorpyrifos 0.2 mg/kg - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - < 0.2
Coumaphos 2 mg/kg - < 2
Demeton-S 0.2 mg/kg - < 0.2
Demeton-O 0.2 mg/kg - < 0.2
Diazinon 0.2 mg/kg - < 0.2
Dichlorvos 0.2 mg/kg - < 0.2
Dimethoate 0.2 mg/kg - < 0.2
Disulfoton 0.2 mg/kg - < 0.2
EPN 0.2 mg/kg - < 0.2
Ethion 0.2 mg/kg - < 0.2
Ethoprop 0.2 mg/kg - < 0.2
Ethyl parathion 0.2 mg/kg - < 0.2
Fenitrothion 0.2 mg/kg - < 0.2
Fensulfothion 0.2 mg/kg - < 0.2
Fenthion 0.2 mg/kg - < 0.2
Yalathion 0.2 mg/kg - < 0.2
Yerphos 0.2 mg/kg - < 0.2
Yethyl parathion 0.2 mg/kg - < 0.2
Yevinphos 0.2 mg/kg - < 0.2
Yonocrotophos 2 mg/kg - < 2
Naled 0.2 mg/kg - < 0.2
Omethoate 2 mg/kg - < 2
Phorate 0.2 mg/kg - < 0.2
Pirimiphos-methyl 0.2 mg/kg - < 0.2
Pyrazophos 0.2 mg/kg - < 0.2
Ronnel 0.2 mg/kg - < 0.2
Terbufos 0.2 mg/kg - < 0.2
Tetrachlorvinphos 0.2 mg/kg - < 0.2
Tokuthion 0.2 mg/kg - < 0.2
Trichloronate 0.2 mg/kg - < 0.2
Triphenylphosphate (surr.) 1 % - 58
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Client Sample ID DDP_03 TP4_0.15
Sample Matrix Soil Soil
Eurofins | mgt Sample No. S18-Oc21557 S18-Oc21572
Date Sampled Oct 15, 2018 Oct 15, 2018
Test/Reference LOR Unit
Polychlorinated Biphenyls
Aroclor-1016 0.1 mg/kg - < 0.1
Aroclor-1221 0.1 mg/kg - < 0.1
Aroclor-1232 0.1 mg/kg - < 0.1
Aroclor-1242 0.1 mg/kg - < 0.1
Aroclor-1248 0.1 mg/kg - < 0.1
Aroclor-1254 0.1 mg/kg - < 0.1
Aroclor-1260 0.1 mg/kg - < 0.1
Total PCB* 0.1 mg/kg - < 0.1
Dibutylchlorendate (surr.) 1 % - 92
Tetrachloro-m-Yylene (surr.) 1 % - 146
Heavy Metals
Arsenic 2 mg/kg 10 12
Cadmium 0.4 mg/kg < 0.4 < 0.4
Chromium 5 mg/kg 12 20
Copper 5 mg/kg 38 44
Lead 5 mg/kg 10 29
Yercury 0.1 mg/kg 0.1 < 0.1
Nickel 5 mg/kg 7.1 22
Yinc 5 mg/kg 35 100

% Yoisture 1 % 19 23
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Sample History
Y here samples are submitted/analysed over several days, the last date of eYtraction and analysis is reported.
A recent review of our LIYS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both Yuality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Total Recoverable Hydrocarbons - 1999 NEPY Fractions Yelbourne Oct 22, 2018 14 Day

- YethodY LTY-ORY-2010 TRH C6-C40

BTEX Yelbourne Oct 22, 2018 14 Day
- YethodY LTY-ORY-2150 YOCs in Soils LiYuid and other AYueous Yatrices

Total Recoverable Hydrocarbons - 2013 NEPY Fractions Yelbourne Oct 22, 2018 14 Day
- YethodY LTY-ORY-2010 TRH C6-C40

Eurofins Y mgt Suite B7
Total Recoverable Hydrocarbons - 2013 NEPY Fractions Yelbourne Oct 22, 2018 14 Day

- YethodY LTY-ORY-2010 TRH C6-C40

Polycyclic Aromatic Hydrocarbons Yelbourne Oct 22, 2018 14 Day
- YethodY LTY-ORY-2130 PAH and Phenols in Soil and Y ater

Yetals Y8 Yelbourne Oct 22, 2018 28 Days
- YethodY LTY-YET-3040 Yetals in Y aters, Soils & Sediments by ICP-YS

Eurofins Y mgt Suite B15
Organochlorine Pesticides Yelbourne Oct 22, 2018 14 Day

- YethodY LTY-ORY-2220 OCP & PCB in Soil and Y ater

Organophosphorus Pesticides Yelbourne Oct 22, 2018 14 Day
- YethodY LTY-ORY-2200 Organophosphorus Pesticides by YC-YS

Polychlorinated Biphenyls Yelbourne Oct 22, 2018 28 Days
- YethodY LTY-ORY-2220 OCP & PCB in Soil and Y ater

% Yoisture Yelbourne Oct 19, 2018 14 Day
- YethodY LTY-YEN-7080 Yoisture

First Reported: Oct 25, 2018
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Internal Duality Control RevieD and Dlossary

Deneral

Holding Times

Dnits

Terms

DC - Acceptance Criteria

DC Data Deneral Comments

1. Laboratory QC results for Yethod Blanks, Duplicates, YatriY Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on
reYuest.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matriY dependant. Quoted LORs may be raised where sample eYtracts are diluted due to interferences.

5. Results are uncorrected for matriY spikes or surrogate recoveries eYcept for PFAS compounds.

6. SYOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an Yas receivedY basis.

8. This report replaces any interim results previously issued.

Please refer to YSample Preservation and Container YuideY for holding times (QS3001).

For samples received on the last day of holding time, notification of testing reYuirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the reYuired timeframe, and regardless of any other integrity issues, suitably Yualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratoryYs control.

For YOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other YOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

DDNOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per kilogram mg/D: milligrams per litre ug/D: micrograms per litre

ppm: Parts per million ppb: Parts per billion D: Percentage

org/100mD: Organisms per 100 millilitres NTD: Nephelometric Turbidity Units MPN/100mD: Yost Probable Number of organisms per 100 millilitres

Dry Y here a moisture has been determined on a solid sample the result is eYpressed on a dry basis.

DOR Limit of Reporting.

SPIDE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

DCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Yaterial - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

DSEPA United States Environmental Protection Agency

APHA American Public Health Association

TCDP ToYicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

DSM Quality Systems Yanual ver 5.1 US Department of Defense

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the seYuence or batch that client samples were analysed within.

TED ToYic EYuivalency Quotient

RPD DuplicatesY Ylobal RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are eYually applicableY

Results <10 times the LOR Y No Limit

Results between 10-20 times the LOR Y RPD must lie between 0-50%

Results >20 times the LOR Y RPD must lie between 0-30%

Surrogate RecoveriesY Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in eYcess of the QC limit designated in QSY 5.1 where no positive PFAS results have been reported have been reviewed and no data was
affected.

Y A DY ER (nY10)Y PFBA, PFPeA, PFHYA, PFHpA, PFOA, PFBS, PFHYS, PFOS, 6Y2 FTSA, 8Y2 FTSA

1. Y here a result is reported as a less than (<), higher than the nominated LOR, this is due to either matriY interference, eYtract dilution reYuired due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word YBATCHY is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1Y10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, ToYaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, ToYaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and itYs Total Recovery is reported
in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.
Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term YINTY appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in YatriY Spikes and LCS.

9. For YatriY Spikes and LCS results a dash Y -Y in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.
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Duality Control Results

Test Dnits Result 1 Acceptance
Dimits

Pass
Dimits

Dualifying
Code

Method Blank
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 mg/kg < 20 20 Pass
TRH C10-C14 mg/kg < 20 20 Pass
TRH C15-C28 mg/kg < 50 50 Pass
TRH C29-C36 mg/kg < 50 50 Pass

Method Blank
BTEX
Benzene mg/kg < 0.1 0.1 Pass
Toluene mg/kg < 0.1 0.1 Pass
Ethylbenzene mg/kg < 0.1 0.1 Pass
m&p-Xylenes mg/kg < 0.2 0.2 Pass
o-Xylene mg/kg < 0.1 0.1 Pass
Xylenes - Total mg/kg < 0.3 0.3 Pass

Method Blank
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
Naphthalene mg/kg < 0.5 0.5 Pass
TRH C6-C10 mg/kg < 20 20 Pass
TRH >C10-C16 mg/kg < 50 50 Pass
TRH >C16-C34 mg/kg < 100 100 Pass
TRH >C34-C40 mg/kg < 100 100 Pass

Method Blank
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg < 0.5 0.5 Pass
Acenaphthylene mg/kg < 0.5 0.5 Pass
Anthracene mg/kg < 0.5 0.5 Pass
Benz(a)anthracene mg/kg < 0.5 0.5 Pass
Benzo(a)pyrene mg/kg < 0.5 0.5 Pass
Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass
Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass
Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass
Chrysene mg/kg < 0.5 0.5 Pass
Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass
Fluoranthene mg/kg < 0.5 0.5 Pass
Fluorene mg/kg < 0.5 0.5 Pass
Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
Phenanthrene mg/kg < 0.5 0.5 Pass
Pyrene mg/kg < 0.5 0.5 Pass

Method Blank
Organochlorine Pesticides
Chlordanes - Total mg/kg < 0.1 0.1 Pass
4.4Y-DDD mg/kg < 0.05 0.05 Pass
4.4Y-DDE mg/kg < 0.05 0.05 Pass
4.4Y-DDT mg/kg < 0.05 0.05 Pass
a-BHC mg/kg < 0.05 0.05 Pass
Aldrin mg/kg < 0.05 0.05 Pass
b-BHC mg/kg < 0.05 0.05 Pass
d-BHC mg/kg < 0.05 0.05 Pass
Dieldrin mg/kg < 0.05 0.05 Pass
Endosulfan I mg/kg < 0.05 0.05 Pass
Endosulfan II mg/kg < 0.05 0.05 Pass
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Test Dnits Result 1 Acceptance
Dimits

Pass
Dimits

Dualifying
Code

Endosulfan sulphate mg/kg < 0.05 0.05 Pass
Endrin mg/kg < 0.05 0.05 Pass
Endrin aldehyde mg/kg < 0.05 0.05 Pass
Endrin ketone mg/kg < 0.05 0.05 Pass
g-BHC (Lindane) mg/kg < 0.05 0.05 Pass
Heptachlor mg/kg < 0.05 0.05 Pass
Heptachlor epoYide mg/kg < 0.05 0.05 Pass
HeYachlorobenzene mg/kg < 0.05 0.05 Pass
YethoYychlor mg/kg < 0.05 0.05 Pass
ToYaphene mg/kg < 1 1 Pass

Method Blank
Organophosphorus Pesticides
Azinphos-methyl mg/kg < 0.2 0.2 Pass
Bolstar mg/kg < 0.2 0.2 Pass
Chlorfenvinphos mg/kg < 0.2 0.2 Pass
Chlorpyrifos mg/kg < 0.2 0.2 Pass
Chlorpyrifos-methyl mg/kg < 0.2 0.2 Pass
Coumaphos mg/kg < 2 2 Pass
Demeton-S mg/kg < 0.2 0.2 Pass
Demeton-O mg/kg < 0.2 0.2 Pass
Diazinon mg/kg < 0.2 0.2 Pass
Dichlorvos mg/kg < 0.2 0.2 Pass
Dimethoate mg/kg < 0.2 0.2 Pass
Disulfoton mg/kg < 0.2 0.2 Pass
EPN mg/kg < 0.2 0.2 Pass
Ethion mg/kg < 0.2 0.2 Pass
Ethoprop mg/kg < 0.2 0.2 Pass
Ethyl parathion mg/kg < 0.2 0.2 Pass
Fenitrothion mg/kg < 0.2 0.2 Pass
Fensulfothion mg/kg < 0.2 0.2 Pass
Fenthion mg/kg < 0.2 0.2 Pass
Yalathion mg/kg < 0.2 0.2 Pass
Yerphos mg/kg < 0.2 0.2 Pass
Yethyl parathion mg/kg < 0.2 0.2 Pass
Yevinphos mg/kg < 0.2 0.2 Pass
Yonocrotophos mg/kg < 2 2 Pass
Naled mg/kg < 0.2 0.2 Pass
Omethoate mg/kg < 2 2 Pass
Phorate mg/kg < 0.2 0.2 Pass
Pirimiphos-methyl mg/kg < 0.2 0.2 Pass
Pyrazophos mg/kg < 0.2 0.2 Pass
Ronnel mg/kg < 0.2 0.2 Pass
Terbufos mg/kg < 0.2 0.2 Pass
Tetrachlorvinphos mg/kg < 0.2 0.2 Pass
Tokuthion mg/kg < 0.2 0.2 Pass
Trichloronate mg/kg < 0.2 0.2 Pass

Method Blank
Polychlorinated Biphenyls
Aroclor-1016 mg/kg < 0.1 0.1 Pass
Aroclor-1221 mg/kg < 0.1 0.1 Pass
Aroclor-1232 mg/kg < 0.1 0.1 Pass
Aroclor-1242 mg/kg < 0.1 0.1 Pass
Aroclor-1248 mg/kg < 0.1 0.1 Pass
Aroclor-1254 mg/kg < 0.1 0.1 Pass
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Test Dnits Result 1 Acceptance
Dimits

Pass
Dimits

Dualifying
Code

Aroclor-1260 mg/kg < 0.1 0.1 Pass
Total PCB* mg/kg < 0.1 0.1 Pass

Method Blank
Heavy Metals
Arsenic mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Yercury mg/kg < 0.1 0.1 Pass
Nickel mg/kg < 5 5 Pass
Yinc mg/kg < 5 5 Pass

DCS - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 % 127 70-130 Pass
TRH C10-C14 % 89 70-130 Pass

DCS - D  Recovery
BTEX
Benzene % 112 70-130 Pass
Toluene % 121 70-130 Pass
Ethylbenzene % 126 70-130 Pass
m&p-Xylenes % 129 70-130 Pass
Xylenes - Total % 129 70-130 Pass

DCS - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
Naphthalene % 93 70-130 Pass
TRH C6-C10 % 123 70-130 Pass
TRH >C10-C16 % 86 70-130 Pass

DCS - D  Recovery
Polycyclic Aromatic Hydrocarbons
Acenaphthene % 91 70-130 Pass
Acenaphthylene % 99 70-130 Pass
Anthracene % 101 70-130 Pass
Benz(a)anthracene % 73 70-130 Pass
Benzo(a)pyrene % 75 70-130 Pass
Benzo(b&j)fluoranthene % 85 70-130 Pass
Benzo(g.h.i)perylene % 93 70-130 Pass
Benzo(k)fluoranthene % 97 70-130 Pass
Chrysene % 94 70-130 Pass
Dibenz(a.h)anthracene % 82 70-130 Pass
Fluoranthene % 91 70-130 Pass
Fluorene % 95 70-130 Pass
Indeno(1.2.3-cd)pyrene % 93 70-130 Pass
Naphthalene % 89 70-130 Pass
Phenanthrene % 93 70-130 Pass
Pyrene % 90 70-130 Pass

DCS - D  Recovery
Organochlorine Pesticides
Chlordanes - Total % 100 70-130 Pass
4.4Y-DDD % 120 70-130 Pass
4.4Y-DDE % 115 70-130 Pass
4.4Y-DDT % 70 70-130 Pass
a-BHC % 99 70-130 Pass
Aldrin % 107 70-130 Pass
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Test Dnits Result 1 Acceptance
Dimits

Pass
Dimits

Dualifying
Code

b-BHC % 97 70-130 Pass
d-BHC % 92 70-130 Pass
Dieldrin % 106 70-130 Pass
Endosulfan I % 106 70-130 Pass
Endosulfan II % 91 70-130 Pass
Endosulfan sulphate % 101 70-130 Pass
Endrin % 112 70-130 Pass
Endrin aldehyde % 107 70-130 Pass
Endrin ketone % 104 70-130 Pass
g-BHC (Lindane) % 98 70-130 Pass
Heptachlor % 100 70-130 Pass
Heptachlor epoYide % 104 70-130 Pass
HeYachlorobenzene % 96 70-130 Pass
YethoYychlor % 84 70-130 Pass

DCS - D  Recovery
Organophosphorus Pesticides
Diazinon % 84 70-130 Pass
Dimethoate % 83 70-130 Pass
Ethion % 124 70-130 Pass
Fenitrothion % 99 70-130 Pass
Yethyl parathion % 94 70-130 Pass
Yevinphos % 93 70-130 Pass

DCS - D  Recovery
Polychlorinated Biphenyls
Aroclor-1260 % 85 70-130 Pass

DCS - D  Recovery
Heavy Metals
Arsenic % 101 80-120 Pass
Cadmium % 110 80-120 Pass
Chromium % 120 80-120 Pass
Copper % 108 80-120 Pass
Lead % 115 80-120 Pass
Yercury % 114 75-125 Pass
Nickel % 103 80-120 Pass
Yinc % 102 80-120 Pass

Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
Spike - D  Recovery
Organochlorine Pesticides Result 1
4.4Y-DDD S18-Oc21516 CP % 96 70-130 Pass
4.4Y-DDE S18-Oc21516 CP % 104 70-130 Pass
4.4Y-DDT S18-Oc21516 CP % 89 70-130 Pass
a-BHC S18-Oc21516 CP % 92 70-130 Pass
Aldrin S18-Oc21516 CP % 106 70-130 Pass
b-BHC S18-Oc21516 CP % 88 70-130 Pass
d-BHC S18-Oc21516 CP % 89 70-130 Pass
Dieldrin S18-Oc21516 CP % 102 70-130 Pass
Endosulfan I S18-Oc21516 CP % 107 70-130 Pass
Endosulfan II S18-Oc21516 CP % 94 70-130 Pass
Endosulfan sulphate S18-Oc21516 CP % 89 70-130 Pass
Endrin S18-Oc21516 CP % 99 70-130 Pass
Endrin aldehyde S18-Oc21516 CP % 94 70-130 Pass
Endrin ketone S18-Oc21516 CP % 95 70-130 Pass
g-BHC (Lindane) S18-Oc21516 CP % 89 70-130 Pass
Heptachlor S18-Oc21516 CP % 99 70-130 Pass
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Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
Heptachlor epoYide S18-Oc21516 CP % 101 70-130 Pass
HeYachlorobenzene S18-Oc21516 CP % 93 70-130 Pass
YethoYychlor S18-Oc21516 CP % 77 70-130 Pass

Spike - D  Recovery
Organophosphorus Pesticides Result 1
Diazinon S18-Oc21516 CP % 95 70-130 Pass
Dimethoate S18-Oc21516 CP % 71 70-130 Pass
Ethion S18-Oc21516 CP % 122 70-130 Pass
Fenitrothion S18-Oc21516 CP % 99 70-130 Pass
Yethyl parathion S18-Oc21516 CP % 85 70-130 Pass
Yevinphos S18-Oc21516 CP % 78 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 S18-Oc21517 CP % 117 70-130 Pass

Spike - D  Recovery
BTEX Result 1
Benzene S18-Oc21517 CP % 91 70-130 Pass
Toluene S18-Oc21517 CP % 92 70-130 Pass
Ethylbenzene S18-Oc21517 CP % 107 70-130 Pass
m&p-Xylenes S18-Oc21517 CP % 97 70-130 Pass
o-Xylene S18-Oc21517 CP % 93 70-130 Pass
Xylenes - Total S18-Oc21517 CP % 96 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
Naphthalene S18-Oc21517 CP % 77 70-130 Pass
TRH C6-C10 S18-Oc21517 CP % 110 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C10-C14 S18-Oc21518 CP % 72 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
TRH >C10-C16 S18-Oc21518 CP % 71 70-130 Pass

Spike - D  Recovery
Heavy Metals Result 1
Arsenic S18-Oc21524 CP % 93 75-125 Pass
Cadmium S18-Oc21524 CP % 103 75-125 Pass
Chromium S18-Oc21524 CP % 105 75-125 Pass
Copper S18-Oc21524 CP % 103 75-125 Pass
Lead S18-Oc21524 CP % 122 75-125 Pass
Yercury S18-Oc21524 CP % 104 70-130 Pass
Nickel S18-Oc21524 CP % 97 75-125 Pass
Yinc S18-Oc21524 CP % 111 75-125 Pass

Spike - D  Recovery
Polychlorinated Biphenyls Result 1
Aroclor-1260 S18-Oc21526 CP % 82 70-130 Pass

Spike - D  Recovery
Polycyclic Aromatic Hydrocarbons Result 1
Acenaphthene S18-Oc21528 CP % 93 70-130 Pass
Acenaphthylene S18-Oc21528 CP % 98 70-130 Pass
Anthracene S18-Oc21528 CP % 102 70-130 Pass
Benz(a)anthracene S18-Oc21528 CP % 94 70-130 Pass
Benzo(a)pyrene S18-Oc21528 CP % 94 70-130 Pass
Benzo(b&j)fluoranthene S18-Oc21528 CP % 88 70-130 Pass
Benzo(g.h.i)perylene S18-Oc21528 CP % 101 70-130 Pass
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Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
Benzo(k)fluoranthene S18-Oc21528 CP % 93 70-130 Pass
Chrysene S18-Oc21528 CP % 95 70-130 Pass
Dibenz(a.h)anthracene S18-Oc21528 CP % 88 70-130 Pass
Fluoranthene S18-Oc21528 CP % 94 70-130 Pass
Fluorene S18-Oc21528 CP % 96 70-130 Pass
Indeno(1.2.3-cd)pyrene S18-Oc21528 CP % 120 70-130 Pass
Naphthalene S18-Oc21528 CP % 95 70-130 Pass
Phenanthrene S18-Oc21528 CP % 96 70-130 Pass
Pyrene S18-Oc21528 CP % 93 70-130 Pass

Spike - D  Recovery
Heavy Metals Result 1
Arsenic S18-Oc21534 CP % 97 75-125 Pass
Cadmium S18-Oc21534 CP % 107 75-125 Pass
Chromium S18-Oc21534 CP % 111 75-125 Pass
Copper S18-Oc21534 CP % 106 75-125 Pass
Lead S18-Oc21534 CP % 115 75-125 Pass
Yercury S18-Oc21534 CP % 105 70-130 Pass
Nickel S18-Oc21534 CP % 101 75-125 Pass
Yinc S18-Oc21534 CP % 120 75-125 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 S18-Oc21538 CP % 84 70-130 Pass

Spike - D  Recovery
BTEX Result 1
Benzene S18-Oc21538 CP % 80 70-130 Pass
Toluene S18-Oc21538 CP % 75 70-130 Pass
Ethylbenzene S18-Oc21538 CP % 76 70-130 Pass
m&p-Xylenes S18-Oc21538 CP % 75 70-130 Pass
o-Xylene S18-Oc21538 CP % 79 70-130 Pass
Xylenes - Total S18-Oc21538 CP % 76 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
Naphthalene S18-Oc21538 CP % 81 70-130 Pass
TRH C6-C10 S18-Oc21538 CP % 79 70-130 Pass

Spike - D  Recovery
Polycyclic Aromatic Hydrocarbons Result 1
Acenaphthene S18-Oc21538 CP % 94 70-130 Pass
Acenaphthylene S18-Oc21538 CP % 102 70-130 Pass
Anthracene S18-Oc21538 CP % 101 70-130 Pass
Benz(a)anthracene S18-Oc21538 CP % 86 70-130 Pass
Benzo(a)pyrene S18-Oc21538 CP % 83 70-130 Pass
Benzo(b&j)fluoranthene S18-Oc21538 CP % 75 70-130 Pass
Benzo(g.h.i)perylene S18-Oc21538 CP % 110 70-130 Pass
Benzo(k)fluoranthene S18-Oc21538 CP % 95 70-130 Pass
Chrysene S18-Oc21538 CP % 101 70-130 Pass
Dibenz(a.h)anthracene S18-Oc21538 CP % 95 70-130 Pass
Fluoranthene S18-Oc21538 CP % 89 70-130 Pass
Fluorene S18-Oc21538 CP % 98 70-130 Pass
Indeno(1.2.3-cd)pyrene S18-Oc21538 CP % 111 70-130 Pass
Naphthalene S18-Oc21538 CP % 91 70-130 Pass
Phenanthrene S18-Oc21538 CP % 91 70-130 Pass
Pyrene S18-Oc21538 CP % 85 70-130 Pass

Spike - D  Recovery
Organochlorine Pesticides Result 1
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Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
4.4Y-DDD S18-Oc21538 CP % 110 70-130 Pass
4.4Y-DDE S18-Oc21538 CP % 116 70-130 Pass
4.4Y-DDT S18-Oc21538 CP % 93 70-130 Pass
a-BHC S18-Oc21538 CP % 86 70-130 Pass
Aldrin S18-Oc21538 CP % 114 70-130 Pass
b-BHC S18-Oc21538 CP % 95 70-130 Pass
d-BHC S18-Oc21538 CP % 99 70-130 Pass
Dieldrin S18-Oc21538 CP % 112 70-130 Pass
Endosulfan I S18-Oc21538 CP % 119 70-130 Pass
Endosulfan II S18-Oc21538 CP % 103 70-130 Pass
Endosulfan sulphate S18-Oc21538 CP % 98 70-130 Pass
Endrin S18-Oc21538 CP % 100 70-130 Pass
Endrin aldehyde S18-Oc21538 CP % 107 70-130 Pass
Endrin ketone S18-Oc21538 CP % 110 70-130 Pass
g-BHC (Lindane) S18-Oc21538 CP % 101 70-130 Pass
Heptachlor S18-Oc21538 CP % 112 70-130 Pass
Heptachlor epoYide S18-Oc21538 CP % 109 70-130 Pass
HeYachlorobenzene S18-Oc21538 CP % 85 70-130 Pass
YethoYychlor S18-Oc21538 CP % 81 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C10-C14 S18-Oc21539 CP % 88 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
TRH >C10-C16 S18-Oc21539 CP % 89 70-130 Pass

Spike - D  Recovery
Heavy Metals Result 1
Arsenic S18-Oc21544 CP % 92 75-125 Pass
Cadmium S18-Oc21544 CP % 105 75-125 Pass
Chromium S18-Oc21544 CP % 100 75-125 Pass
Copper S18-Oc21544 CP % 80 75-125 Pass
Lead S18-Oc21544 CP % 99 75-125 Pass
Yercury S18-Oc21544 CP % 105 70-130 Pass
Nickel S18-Oc21544 CP % 93 75-125 Pass
Yinc S18-Oc21544 CP % 73 75-125 Fail Q08

Spike - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 S18-Oc21548 CP % 96 70-130 Pass

Spike - D  Recovery
BTEX Result 1
Benzene S18-Oc21548 CP % 99 70-130 Pass
Toluene S18-Oc21548 CP % 88 70-130 Pass
Ethylbenzene S18-Oc21548 CP % 83 70-130 Pass
m&p-Xylenes S18-Oc21548 CP % 86 70-130 Pass
o-Xylene S18-Oc21548 CP % 91 70-130 Pass
Xylenes - Total S18-Oc21548 CP % 88 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
Naphthalene S18-Oc21548 CP % 108 70-130 Pass
TRH C6-C10 S18-Oc21548 CP % 90 70-130 Pass

Spike - D  Recovery
Polycyclic Aromatic Hydrocarbons Result 1
Acenaphthene S18-Oc21548 CP % 95 70-130 Pass
Acenaphthylene S18-Oc21548 CP % 100 70-130 Pass
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Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
Anthracene S18-Oc21548 CP % 102 70-130 Pass
Benz(a)anthracene S18-Oc21548 CP % 94 70-130 Pass
Benzo(a)pyrene S18-Oc21548 CP % 96 70-130 Pass
Benzo(b&j)fluoranthene S18-Oc21548 CP % 90 70-130 Pass
Benzo(g.h.i)perylene S18-Oc21548 CP % 104 70-130 Pass
Benzo(k)fluoranthene S18-Oc21548 CP % 95 70-130 Pass
Chrysene S18-Oc21548 CP % 95 70-130 Pass
Dibenz(a.h)anthracene S18-Oc21548 CP % 88 70-130 Pass
Fluoranthene S18-Oc21548 CP % 96 70-130 Pass
Fluorene S18-Oc21548 CP % 97 70-130 Pass
Indeno(1.2.3-cd)pyrene S18-Oc21548 CP % 85 70-130 Pass
Naphthalene S18-Oc21548 CP % 96 70-130 Pass
Phenanthrene S18-Oc21548 CP % 100 70-130 Pass
Pyrene S18-Oc21548 CP % 96 70-130 Pass

Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 S18-Oc21516 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S18-Oc21516 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S18-Oc21516 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S18-Oc21516 CP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S18-Oc21516 CP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S18-Oc21516 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total S18-Oc21516 CP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene S18-Oc21516 CP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 S18-Oc21516 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C10-C14 S18-Oc21517 CP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 S18-Oc21517 CP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 S18-Oc21517 CP mg/kg < 50 < 50 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
TRH >C10-C16 S18-Oc21517 CP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 S18-Oc21517 CP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 S18-Oc21517 CP mg/kg < 100 < 100 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b&j)fluoranthene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Indeno(1.2.3-cd)pyrene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenanthrene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene S18-Oc21517 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Result 1 Result 2 RPD

% Yoisture S18-Oc21518 CP % 15 15 2.0 30% Pass
Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S18-Oc21523 CP mg/kg 9.2 9.4 3.0 30% Pass
Cadmium S18-Oc21523 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S18-Oc21523 CP mg/kg 12 13 9.0 30% Pass
Copper S18-Oc21523 CP mg/kg 38 40 6.0 30% Pass
Lead S18-Oc21523 CP mg/kg 14 14 3.0 30% Pass
Yercury S18-Oc21523 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S18-Oc21523 CP mg/kg 12 12 5.0 30% Pass
Yinc S18-Oc21523 CP mg/kg 55 53 4.0 30% Pass

Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S18-Oc21524 CP mg/kg 11 12 11 30% Pass
Cadmium S18-Oc21524 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S18-Oc21524 CP mg/kg 15 17 9.0 30% Pass
Copper S18-Oc21524 CP mg/kg 34 37 10 30% Pass
Lead S18-Oc21524 CP mg/kg 33 37 10 30% Pass
Yercury S18-Oc21524 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S18-Oc21524 CP mg/kg 20 22 10 30% Pass
Yinc S18-Oc21524 CP mg/kg 75 82 10 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 S18-Oc21527 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S18-Oc21527 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S18-Oc21527 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S18-Oc21527 CP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S18-Oc21527 CP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S18-Oc21527 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total S18-Oc21527 CP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 S18-Oc21527 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b&j)fluoranthene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Fluoranthene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenanthrene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene S18-Oc21527 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Result 1 Result 2 RPD

% Yoisture S18-Oc21529 CP % 15 16 2.0 30% Pass
Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S18-Oc21533 CP mg/kg 4.7 4.0 15 30% Pass
Cadmium S18-Oc21533 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S18-Oc21533 CP mg/kg 7.4 6.2 17 30% Pass
Copper S18-Oc21533 CP mg/kg 20 18 10 30% Pass
Lead S18-Oc21533 CP mg/kg 11 9.2 20 30% Pass
Yercury S18-Oc21533 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S18-Oc21533 CP mg/kg < 5 < 5 <1 30% Pass
Yinc S18-Oc21533 CP mg/kg 17 17 1.0 30% Pass

Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S18-Oc21534 CP mg/kg 11 11 3.0 30% Pass
Cadmium S18-Oc21534 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S18-Oc21534 CP mg/kg 15 15 1.0 30% Pass
Copper S18-Oc21534 CP mg/kg 44 45 3.0 30% Pass
Lead S18-Oc21534 CP mg/kg 39 40 3.0 30% Pass
Yercury S18-Oc21534 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S18-Oc21534 CP mg/kg 15 15 3.0 30% Pass
Yinc S18-Oc21534 CP mg/kg 79 81 3.0 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C10-C14 S18-Oc21536 CP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 S18-Oc21536 CP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 S18-Oc21536 CP mg/kg < 50 96 82 30% Fail Q15

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
TRH >C10-C16 S18-Oc21536 CP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 S18-Oc21536 CP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 S18-Oc21536 CP mg/kg < 100 < 100 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b&j)fluoranthene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Naphthalene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenanthrene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene S18-Oc21536 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Organochlorine Pesticides Result 1 Result 2 RPD
Chlordanes - Total S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
4.4Y-DDD S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4Y-DDE S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4Y-DDT S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
a-BHC S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Aldrin S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
b-BHC S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
d-BHC S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Dieldrin S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan I S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan II S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan sulphate S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin aldehyde S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin ketone S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
g-BHC (Lindane) S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor epoYide S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
HeYachlorobenzene S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
YethoYychlor S18-Oc21536 CP mg/kg < 0.05 < 0.05 <1 30% Pass
ToYaphene S18-Oc21536 CP mg/kg < 1 < 1 <1 30% Pass

Duplicate
Organophosphorus Pesticides Result 1 Result 2 RPD
Azinphos-methyl S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Bolstar S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Chlorfenvinphos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Chlorpyrifos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Chlorpyrifos-methyl S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Coumaphos S18-Oc21536 CP mg/kg < 2 < 2 <1 30% Pass
Demeton-S S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Demeton-O S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Diazinon S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Dichlorvos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Dimethoate S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Disulfoton S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
EPN S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Ethion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Ethoprop S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Ethyl parathion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Fenitrothion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Fensulfothion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Fenthion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Yalathion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Yerphos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Yethyl parathion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Yevinphos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Yonocrotophos S18-Oc21536 CP mg/kg < 2 < 2 <1 30% Pass
Naled S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Omethoate S18-Oc21536 CP mg/kg < 2 < 2 <1 30% Pass
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Duplicate
Organophosphorus Pesticides Result 1 Result 2 RPD
Phorate S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Pirimiphos-methyl S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Pyrazophos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Ronnel S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Terbufos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Tetrachlorvinphos S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Tokuthion S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass
Trichloronate S18-Oc21536 CP mg/kg < 0.2 < 0.2 <1 30% Pass

Duplicate
Polychlorinated Biphenyls Result 1 Result 2 RPD
Aroclor-1016 S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1221 S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1232 S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1242 S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1248 S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1254 S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Aroclor-1260 S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Total PCB* S18-Oc21536 CP mg/kg < 0.1 < 0.1 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 S18-Oc21537 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S18-Oc21537 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S18-Oc21537 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S18-Oc21537 CP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S18-Oc21537 CP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S18-Oc21537 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total S18-Oc21537 CP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene S18-Oc21537 CP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 S18-Oc21537 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
Result 1 Result 2 RPD

% Yoisture S18-Oc21539 CP % 19 18 1.0 30% Pass
Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S18-Oc21543 CP mg/kg 5.6 5.0 10 30% Pass
Cadmium S18-Oc21543 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S18-Oc21543 CP mg/kg 5.5 6.6 17 30% Pass
Copper S18-Oc21543 CP mg/kg 13 16 17 30% Pass
Lead S18-Oc21543 CP mg/kg 6.2 7.3 17 30% Pass
Yercury S18-Oc21543 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S18-Oc21543 CP mg/kg < 5 < 5 <1 30% Pass
Yinc S18-Oc21543 CP mg/kg 14 14 2.0 30% Pass

Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S18-Oc21544 CP mg/kg 14 15 8.0 30% Pass
Cadmium S18-Oc21544 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S18-Oc21544 CP mg/kg 20 23 10 30% Pass
Copper S18-Oc21544 CP mg/kg 45 50 11 30% Pass
Lead S18-Oc21544 CP mg/kg 16 18 9.0 30% Pass
Yercury S18-Oc21544 CP mg/kg < 0.1 < 0.1 <1 30% Pass
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Duplicate
Heavy Metals Result 1 Result 2 RPD
Nickel S18-Oc21544 CP mg/kg 16 18 9.0 30% Pass
Yinc S18-Oc21544 CP mg/kg 65 73 11 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 S18-Oc21547 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S18-Oc21547 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S18-Oc21547 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S18-Oc21547 CP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S18-Oc21547 CP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S18-Oc21547 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total S18-Oc21547 CP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 S18-Oc21547 CP mg/kg < 20 < 20 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b&j)fluoranthene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluorene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenanthrene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene S18-Oc21547 CP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C10-C14 S18-Oc21548 CP mg/kg < 20 < 20 <1 30% Pass
TRH C15-C28 S18-Oc21548 CP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 S18-Oc21548 CP mg/kg < 50 < 50 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
TRH >C10-C16 S18-Oc21548 CP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 S18-Oc21548 CP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 S18-Oc21548 CP mg/kg < 100 < 100 <1 30% Pass

Duplicate
Result 1 Result 2 RPD

% Yoisture S18-Oc21549 CP % 13 13 <1 30% Pass
Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S18-Oc21553 CP mg/kg 51 84 48 30% Fail Q02
Cadmium S18-Oc21553 CP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S18-Oc21553 CP mg/kg 6.4 6.4 <1 30% Pass
Copper S18-Oc21553 CP mg/kg 28 31 8.0 30% Pass

First Reported: Oct 25, 2018

Date Reported: Nov 06, 2018
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Duplicate
Heavy Metals Result 1 Result 2 RPD
Lead S18-Oc21553 CP mg/kg 5.0 5.4 7.0 30% Pass
Yercury S18-Oc21553 CP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S18-Oc21553 CP mg/kg < 5 < 5 <1 30% Pass
Yinc S18-Oc21553 CP mg/kg 25 25 1.0 30% Pass

First Reported: Oct 25, 2018

Date Reported: Nov 06, 2018
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Comments
This report has been revised (Y2) to amend the sampling dates.

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Dualifier Codes/Comments
Code Description

N01
F2 is determined by arithmetically subtracting the YnaphthaleneY value from the Y>C10-C16Y value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Y here we have reported both volatile (P&T YCYS) and semivolatile (YCYS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniYues have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the YTotal BTEXY value from the YC6-C10Y value.  The YTotal BTEXY value is obtained by summing the concentrations of BTEX
analytes.  The YC6-C10Y value is obtained by Yuantitating against a standard of miYed aromatic/aliphatic analytes.

N07
Please noteY- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q02 The duplicate %RPD is outside the recommended acceptance criteria.  Further analysis indicates sample heterogeneity as the cause

Q08
The matriY spike recovery is outside of the recommended acceptance criteria.  An acceptable recovery was obtained for the laboratory control sample indicating a sample matriY
interference

Q15 The RPD reported passes Eurofins Y mgtYs QC - Acceptance Criteria as defined in the Internal Quality Control Review and Ylossary page of this report.

Authorised By

Nibha Yaidya Analytical Services Yanager
Chris Bennett Senior Analyst-Yetal (YIC)
Harry Bacalis Senior Analyst-Yolatile (YIC)
Yoseph Edouard Senior Analyst-Organic (YIC)
Nibha Yaidya Senior Analyst-Asbestos (NSY )

Dlenn Dackson
National Operations Manager

- Indicates Not ReYuested
* Indicates NATA accreditation does not cover the performance of this service
Yeasurement uncertainty of test data is available on reYuest or please click here.
Eurofins Y mgt shall not be liable for loss, cost, damages or eYpenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins Y mgt be liable for conseYuential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced eYcept in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Certificate of Analysis

EP Risk Management (NSW)
109/283 Alfred Street
North Sydney
NSW 2060

Attention: Patrick Pragasam

Report 623095-W-V2
Project name NEPEAN HOSPITAL
Project ID EP0991
Received Date Oct 17, 2018

Client Sample ID TRIP_B R20TRIP_S RIN_01 RIN_02
Sample Matrix Water Water Water Water
Eurofins | mgt Sample No. S18-Oc21558 S18-Oc21559 S18-Oc21560 S18-Oc21561
Date Sampled Oct 16, 2018 Oct 16, 2018 Oct 15, 2018 Oct 16, 2018
Test/Reference LOR Unit
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
NaphthaleneN02 0.01 mg/L < 0.01 100 < 0.01 < 0.01
TRH C6-C10 0.02 mg/L < 0.02 79 0.03 0.03
TRH C6-C10 less BTEX (F1)N04 0.02 mg/L < 0.02 - 0.03 0.03
TRH >C10-C16 0.05 mg/L - - < 0.05 < 0.05
TRH >C10-C16 less Naphthalene (F2)N01 0.05 mg/L - - < 0.05 < 0.05
TRH >C16-C34 0.1 mg/L - - < 0.1 < 0.1
TRH >C34-C40 0.1 mg/L - - < 0.1 < 0.1
TRH >C10-C40 (total)* 0.1 mg/L - - < 0.1 < 0.1
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 0.02 mg/L < 0.02 79 0.03 0.03
TRH C10-C14 0.05 mg/L - - < 0.05 < 0.05
TRH C15-C28 0.1 mg/L - - < 0.1 < 0.1
TRH C29-C36 0.1 mg/L - - < 0.1 < 0.1
TRH C10-36 (Total) 0.1 mg/L - - < 0.1 < 0.1
BTEX
Benzene 0.001 mg/L < 0.001 100 < 0.001 < 0.001
Toluene 0.001 mg/L < 0.001 99 < 0.001 < 0.001
Ethylbenzene 0.001 mg/L < 0.001 100 < 0.001 < 0.001
m&p-Xylenes 0.002 mg/L < 0.002 100 < 0.002 < 0.002
o-Xylene 0.001 mg/L < 0.001 110 < 0.001 < 0.001
Xylenes - Total 0.003 mg/L < 0.003 110 < 0.003 < 0.003
4-Bromofluorobenzene (surr.) 1 % 116 132 86 109
Polycyclic Aromatic Hydrocarbons
Acenaphthene 0.001 mg/L - - < 0.001 < 0.001
Acenaphthylene 0.001 mg/L - - < 0.001 < 0.001
Anthracene 0.001 mg/L - - < 0.001 < 0.001
Benz(a)anthracene 0.001 mg/L - - < 0.001 < 0.001
Benzo(a)pyrene 0.001 mg/L - - < 0.001 < 0.001
Benzo(b&j)fluorantheneN07 0.001 mg/L - - < 0.001 < 0.001
Benzo(g.h.i)perylene 0.001 mg/L - - < 0.001 < 0.001
Benzo(k)fluoranthene 0.001 mg/L - - < 0.001 < 0.001
Chrysene 0.001 mg/L - - < 0.001 < 0.001
Dibenz(a.h)anthracene 0.001 mg/L - - < 0.001 < 0.001
Fluoranthene 0.001 mg/L - - < 0.001 < 0.001
Fluorene 0.001 mg/L - - < 0.001 < 0.001

First Reported: Oct 25, 2018

Date Reported: Nov 06, 2018
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Accredited for compliance with ISO/IEC 17025 – Testing
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Client Sample ID TRIP_B R20TRIP_S RIN_01 RIN_02
Sample Matrix Water Water Water Water
Eurofins | mgt Sample No. S18-Oc21558 S18-Oc21559 S18-Oc21560 S18-Oc21561
Date Sampled Oct 16, 2018 Oct 16, 2018 Oct 15, 2018 Oct 16, 2018
Test/Reference LOR Unit
Polycyclic Aromatic Hydrocarbons
Indeno(1.2.3-cd)pyrene 0.001 mg/L - - < 0.001 < 0.001
Naphthalene 0.001 mg/L - - < 0.001 < 0.001
Phenanthrene 0.001 mg/L - - < 0.001 < 0.001
Pyrene 0.001 mg/L - - < 0.001 < 0.001
Total PAH* 0.001 mg/L - - < 0.001 < 0.001
2-Fluorobiphenyl (surr.) 1 % - - 68 101
p-Terphenyl-d14 (surr.) 1 % - - 70 103
Heavy Metals
Arsenic 0.001 mg/L - - < 0.001 < 0.001
Cadmium 0.0002 mg/L - - < 0.0002 < 0.0002
Chromium 0.001 mg/L - - < 0.001 < 0.001
Copper 0.001 mg/L - - < 0.001 < 0.001
Lead 0.001 mg/L - - < 0.001 < 0.001
Yercury 0.0001 mg/L - - < 0.0001 < 0.0001
Nickel 0.001 mg/L - - < 0.001 < 0.001
Yinc 0.005 mg/L - - < 0.005 < 0.005

First Reported: Oct 25, 2018

Date Reported: Nov 06, 2018

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Sample History
Y here samples are submitted/analysed over several days, the last date of eYtraction and analysis is reported.
A recent review of our LIYS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both Yuality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Total Recoverable Hydrocarbons - 2013 NEPY Fractions Yelbourne Oct 19, 2018 7 Day

- YethodY LTY-ORY-2010 TRH C6-C40

Total Recoverable Hydrocarbons Yelbourne Oct 19, 2018 7 Day
- YethodY LTY-ORY-2010 TRH C6-C40

Total Recoverable Hydrocarbons - 1999 NEPY Fractions Yelbourne Oct 23, 2018 7 Day
- YethodY LTY-ORY-2010 TRH C6-C40

BTEX Yelbourne Oct 19, 2018 14 Day
- YethodY LTY-ORY-2150 YOCs in Soils LiYuid and other AYueous Yatrices

Eurofins Y mgt Suite B7
Total Recoverable Hydrocarbons - 2013 NEPY Fractions Yelbourne Oct 23, 2018 7 Day

- YethodY LTY-ORY-2010 TRH C6-C40

Polycyclic Aromatic Hydrocarbons Yelbourne Oct 23, 2018 7 Day
- YethodY LTY-ORY-2130 PAH and Phenols in Soil and Y ater

Yetals Y8 Yelbourne Oct 19, 2018 28 Days
- YethodY LTY-YET-3040 Yetals in Y aters, Soils & Sediments by ICP-YS

First Reported: Oct 25, 2018

Date Reported: Nov 06, 2018

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Internal Duality Control RevieD and Dlossary

Deneral

Holding Times

Dnits

Terms

DC - Acceptance Criteria

DC Data Deneral Comments

1. Laboratory QC results for Yethod Blanks, Duplicates, YatriY Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on
reYuest.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matriY dependant. Quoted LORs may be raised where sample eYtracts are diluted due to interferences.

5. Results are uncorrected for matriY spikes or surrogate recoveries eYcept for PFAS compounds.

6. SYOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an Yas receivedY basis.

8. This report replaces any interim results previously issued.

Please refer to YSample Preservation and Container YuideY for holding times (QS3001).

For samples received on the last day of holding time, notification of testing reYuirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the reYuired timeframe, and regardless of any other integrity issues, suitably Yualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratoryYs control.

For YOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other YOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

DDNOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per kilogram mg/D: milligrams per litre ug/D: micrograms per litre

ppm: Parts per million ppb: Parts per billion D: Percentage

org/100mD: Organisms per 100 millilitres NTD: Nephelometric Turbidity Units MPN/100mD: Yost Probable Number of organisms per 100 millilitres

Dry Y here a moisture has been determined on a solid sample the result is eYpressed on a dry basis.

DOR Limit of Reporting.

SPIDE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

DCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Yaterial - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

DSEPA United States Environmental Protection Agency

APHA American Public Health Association

TCDP ToYicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

DSM Quality Systems Yanual ver 5.1 US Department of Defense

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the seYuence or batch that client samples were analysed within.

TED ToYic EYuivalency Quotient

RPD DuplicatesY Ylobal RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are eYually applicableY

Results <10 times the LOR Y No Limit

Results between 10-20 times the LOR Y RPD must lie between 0-50%

Results >20 times the LOR Y RPD must lie between 0-30%

Surrogate RecoveriesY Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in eYcess of the QC limit designated in QSY 5.1 where no positive PFAS results have been reported have been reviewed and no data was
affected.

Y A DY ER (nY10)Y PFBA, PFPeA, PFHYA, PFHpA, PFOA, PFBS, PFHYS, PFOS, 6Y2 FTSA, 8Y2 FTSA

1. Y here a result is reported as a less than (<), higher than the nominated LOR, this is due to either matriY interference, eYtract dilution reYuired due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word YBATCHY is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1Y10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, ToYaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, ToYaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and itYs Total Recovery is reported
in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.
Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term YINTY appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in YatriY Spikes and LCS.

9. For YatriY Spikes and LCS results a dash Y -Y in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.
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Duality Control Results

Test Dnits Result 1 Acceptance
Dimits

Pass
Dimits

Dualifying
Code

Method Blank
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
Naphthalene mg/L < 0.01 0.01 Pass
TRH C6-C10 mg/L < 0.02 0.02 Pass
TRH >C10-C16 mg/L < 0.05 0.05 Pass
TRH >C16-C34 mg/L < 0.1 0.1 Pass
TRH >C34-C40 mg/L < 0.1 0.1 Pass

Method Blank
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 mg/L < 0.02 0.02 Pass
TRH C10-C14 mg/L < 0.05 0.05 Pass
TRH C15-C28 mg/L < 0.1 0.1 Pass
TRH C29-C36 mg/L < 0.1 0.1 Pass

Method Blank
BTEX
Benzene mg/L < 0.001 0.001 Pass
Toluene mg/L < 0.001 0.001 Pass
Ethylbenzene mg/L < 0.001 0.001 Pass
m&p-Xylenes mg/L < 0.002 0.002 Pass
o-Xylene mg/L < 0.001 0.001 Pass
Xylenes - Total mg/L < 0.003 0.003 Pass

Method Blank
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/L < 0.001 0.001 Pass
Acenaphthylene mg/L < 0.001 0.001 Pass
Anthracene mg/L < 0.001 0.001 Pass
Benz(a)anthracene mg/L < 0.001 0.001 Pass
Benzo(a)pyrene mg/L < 0.001 0.001 Pass
Benzo(b&j)fluoranthene mg/L < 0.001 0.001 Pass
Benzo(g.h.i)perylene mg/L < 0.001 0.001 Pass
Benzo(k)fluoranthene mg/L < 0.001 0.001 Pass
Chrysene mg/L < 0.001 0.001 Pass
Dibenz(a.h)anthracene mg/L < 0.001 0.001 Pass
Fluoranthene mg/L < 0.001 0.001 Pass
Fluorene mg/L < 0.001 0.001 Pass
Indeno(1.2.3-cd)pyrene mg/L < 0.001 0.001 Pass
Naphthalene mg/L < 0.001 0.001 Pass
Phenanthrene mg/L < 0.001 0.001 Pass
Pyrene mg/L < 0.001 0.001 Pass

Method Blank
Heavy Metals
Arsenic mg/L < 0.001 0.001 Pass
Cadmium mg/L < 0.0002 0.0002 Pass
Chromium mg/L < 0.001 0.001 Pass
Copper mg/L < 0.001 0.001 Pass
Lead mg/L < 0.001 0.001 Pass
Yercury mg/L < 0.0001 0.0001 Pass
Nickel mg/L < 0.001 0.001 Pass
Yinc mg/L < 0.005 0.005 Pass

DCS - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions
Naphthalene % 87 70-130 Pass
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Test Dnits Result 1 Acceptance
Dimits

Pass
Dimits

Dualifying
Code

TRH C6-C10 % 119 70-130 Pass
TRH >C10-C16 % 85 70-130 Pass

DCS - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions
TRH C6-C9 % 118 70-130 Pass
TRH C10-C14 % 94 70-130 Pass

DCS - D  Recovery
BTEX
Benzene % 107 70-130 Pass
Toluene % 116 70-130 Pass
Ethylbenzene % 94 70-130 Pass
m&p-Xylenes % 90 70-130 Pass
Xylenes - Total % 96 70-130 Pass

DCS - D  Recovery
Polycyclic Aromatic Hydrocarbons
Acenaphthene % 130 70-130 Pass
Acenaphthylene % 89 70-130 Pass
Anthracene % 104 70-130 Pass
Benz(a)anthracene % 107 70-130 Pass
Benzo(a)pyrene % 87 70-130 Pass
Benzo(b&j)fluoranthene % 127 70-130 Pass
Benzo(g.h.i)perylene % 92 70-130 Pass
Benzo(k)fluoranthene % 93 70-130 Pass
Chrysene % 127 70-130 Pass
Dibenz(a.h)anthracene % 94 70-130 Pass
Fluoranthene % 108 70-130 Pass
Fluorene % 94 70-130 Pass
Indeno(1.2.3-cd)pyrene % 92 70-130 Pass
Naphthalene % 102 70-130 Pass
Phenanthrene % 91 70-130 Pass
Pyrene % 109 70-130 Pass

DCS - D  Recovery
Heavy Metals
Arsenic % 95 80-120 Pass
Cadmium % 92 80-120 Pass
Chromium % 93 80-120 Pass
Copper % 92 80-120 Pass
Lead % 93 80-120 Pass
Yercury % 90 75-125 Pass
Nickel % 93 80-120 Pass
Yinc % 96 80-120 Pass

Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
Spike - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
Naphthalene Y18-Oc19471 NCP % 84 70-130 Pass
TRH C6-C10 Y18-Oc19471 NCP % 111 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C6-C9 Y18-Oc19471 NCP % 112 70-130 Pass

Spike - D  Recovery
BTEX Result 1
Benzene Y18-Oc19471 NCP % 116 70-130 Pass
Toluene Y18-Oc19471 NCP % 117 70-130 Pass
Ethylbenzene Y18-Oc19471 NCP % 106 70-130 Pass
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Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
m&p-Xylenes Y18-Oc19471 NCP % 99 70-130 Pass
o-Xylene Y18-Oc19471 NCP % 112 70-130 Pass
Xylenes - Total Y18-Oc19471 NCP % 103 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1
TRH >C10-C16 Y18-Oc20818 NCP % 88 70-130 Pass

Spike - D  Recovery
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1
TRH C10-C14 Y18-Oc20818 NCP % 95 70-130 Pass

Spike - D  Recovery
Polycyclic Aromatic Hydrocarbons Result 1
Acenaphthene Y18-Oc21293 NCP % 116 70-130 Pass
Acenaphthylene Y18-Oc21293 NCP % 117 70-130 Pass
Anthracene Y18-Oc21293 NCP % 95 70-130 Pass
Benz(a)anthracene Y18-Oc21293 NCP % 93 70-130 Pass
Benzo(a)pyrene Y18-Oc21293 NCP % 114 70-130 Pass
Benzo(b&j)fluoranthene Y18-Oc21293 NCP % 109 70-130 Pass
Benzo(g.h.i)perylene Y18-Oc21293 NCP % 80 70-130 Pass
Benzo(k)fluoranthene Y18-Oc21293 NCP % 127 70-130 Pass
Chrysene Y18-Oc21293 NCP % 109 70-130 Pass
Dibenz(a.h)anthracene Y18-Oc21293 NCP % 79 70-130 Pass
Fluoranthene Y18-Oc21293 NCP % 89 70-130 Pass
Fluorene Y18-Oc21293 NCP % 124 70-130 Pass
Indeno(1.2.3-cd)pyrene Y18-Oc21293 NCP % 80 70-130 Pass
Naphthalene Y18-Oc21293 NCP % 96 70-130 Pass
Phenanthrene Y18-Oc21293 NCP % 120 70-130 Pass
Pyrene Y18-Oc21293 NCP % 91 70-130 Pass

Spike - D  Recovery
Heavy Metals Result 1
Arsenic Y18-Oc23853 NCP % 99 75-125 Pass
Cadmium Y18-Oc23853 NCP % 97 75-125 Pass
Chromium Y18-Oc23853 NCP % 96 75-125 Pass
Copper Y18-Oc23853 NCP % 97 75-125 Pass
Lead Y18-Oc23853 NCP % 97 75-125 Pass
Yercury Y18-Oc23853 NCP % 96 70-130 Pass
Nickel Y18-Oc23853 NCP % 96 75-125 Pass
Yinc Y18-Oc23853 NCP % 103 75-125 Pass

Test Dab Sample ID DA
Source Dnits Result 1 Acceptance

Dimits
Pass

Dimits
Dualifying

Code
Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
Naphthalene Y18-Oc22586 NCP mg/L < 0.01 < 0.01 <1 30% Pass
TRH C6-C10 Y18-Oc22586 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C6-C9 Y18-Oc22586 NCP mg/L < 0.02 < 0.02 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene Y18-Oc22586 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Toluene Y18-Oc22586 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Ethylbenzene Y18-Oc22586 NCP mg/L < 0.001 < 0.001 <1 30% Pass
m&p-Xylenes Y18-Oc22586 NCP mg/L < 0.002 < 0.002 <1 30% Pass
o-Xylene Y18-Oc22586 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Xylenes - Total Y18-Oc22586 NCP mg/L < 0.003 < 0.003 <1 30% Pass
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Duplicate
Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD
TRH >C10-C16 Y18-Oc20817 NCP mg/L < 0.05 < 0.05 <1 30% Pass
TRH >C16-C34 Y18-Oc20817 NCP mg/L < 0.1 < 0.1 <1 30% Pass
TRH >C34-C40 Y18-Oc20817 NCP mg/L < 0.1 < 0.1 <1 30% Pass

Duplicate
Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD
TRH C10-C14 Y18-Oc20817 NCP mg/L < 0.05 < 0.05 <1 30% Pass
TRH C15-C28 Y18-Oc20817 NCP mg/L < 0.1 < 0.1 <1 30% Pass
TRH C29-C36 Y18-Oc20817 NCP mg/L < 0.1 < 0.1 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Acenaphthylene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Anthracene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Benz(a)anthracene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Benzo(a)pyrene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Benzo(b&j)fluoranthene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Benzo(g.h.i)perylene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Benzo(k)fluoranthene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Chrysene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Dibenz(a.h)anthracene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Fluoranthene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Fluorene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Indeno(1.2.3-cd)pyrene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Naphthalene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Phenanthrene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Pyrene Y18-Oc21292 NCP mg/L < 0.001 < 0.001 <1 30% Pass

Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic Y18-Oc23853 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Cadmium Y18-Oc23853 NCP mg/L < 0.0002 < 0.0002 <1 30% Pass
Chromium Y18-Oc23853 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Copper Y18-Oc23853 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Lead Y18-Oc23853 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Yercury Y18-Oc23853 NCP mg/L < 0.0001 < 0.0001 <1 30% Pass
Nickel Y18-Oc23853 NCP mg/L < 0.001 < 0.001 <1 30% Pass
Yinc Y18-Oc23853 NCP mg/L < 0.005 < 0.005 <1 30% Pass
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Comments
This report has been revised (Y2) to amend the sampling dates.

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Dualifier Codes/Comments
Code Description

N01
F2 is determined by arithmetically subtracting the YnaphthaleneY value from the Y>C10-C16Y value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Y here we have reported both volatile (P&T YCYS) and semivolatile (YCYS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniYues have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the YTotal BTEXY value from the YC6-C10Y value.  The YTotal BTEXY value is obtained by summing the concentrations of BTEX
analytes.  The YC6-C10Y value is obtained by Yuantitating against a standard of miYed aromatic/aliphatic analytes.

N07
Please noteY- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

R20 This sample is a Trip Spike and therefore all results are reported as a percentage

Authorised By

Nibha Yaidya Analytical Services Yanager
Chris Bennett Senior Analyst-Yetal (YIC)
Harry Bacalis Senior Analyst-Yolatile (YIC)
Yoseph Edouard Senior Analyst-Organic (YIC)

Dlenn Dackson
National Operations Manager

- Indicates Not ReYuested
* Indicates NATA accreditation does not cover the performance of this service
Yeasurement uncertainty of test data is available on reYuest or please click here.
Eurofins Y mgt shall not be liable for loss, cost, damages or eYpenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins Y mgt be liable for conseYuential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced eYcept in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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Certificate of Analysis

EP Risk Management (NSW)
109/283 Alfred Street
North Sydney
NSW 2060

Attention: Patrick Pragasam
Report 623095-Y2-AID
ProDect Name NEPEAN HOSPITAL
ProDect ID EP0991
Received Date Oct 17, 2018
Date Reported Oct 25, 2018

Methodology:
Asbestos Fibre
Identification

Conducted in accordance with the Australian Standard AS 4964 – 2004Y Yethod for the Qualitative Identification of
Asbestos in Bulk Samples and in-house Yethod LTY-ASB-8020 by polarised light microscopy (PLY) and dispersion
staining (DS) techniYues.
NOTE: Positive Trace Anal�sis results indicate the sample contains detectable respirable fibres�

Unknown Yineral
Fibres

Yineral fibres of unknown type, as determined by PLY with DS, may reYuire another analytical techniYue, such as
Electron Yicroscopy, to confirm uneYuivocal identity.
NOTE: While Actinolite, Anthoph�llite and Tremolite asbestos ma� be detected b� PLM �ith DS, due to variabilit� in the
optical properties of these materials, AS4964 re�uires that these are reported as UMF unless confirmed b� an
independent techni�ue�

Subsampling Soil
Samples

The whole sample submitted is first dried and then passed through a 10mm sieve followed by a 2mm sieve. All fibrous
matter greater than 10mm, greater than 2mm as well as the material passing through the 2mm sieve are retained and
analysed for the presence of asbestos. If the sub 2mm fraction is greater than approYimately 30 to 60g then a sub-
sampling routine based on ISO 3082Y2009(E) is employed.
NOTE: Depending on the nature and si�e of the soil sample, the sub-2 mm residue material ma� need to be sub-
sampled for trace anal�sis, in accordance �ith AS 4964-2004�

Bonded asbestos-
containing material
(ACY)

The material is first eYamined and any fibres isolated for identification by PLY and DS. Y here reYuired, interfering
matrices may be removed by disintegration using a range of heat, chemical or physical treatments, possibly in
combination.The resultant material is then further eYamined in accordance with AS 4964 - 2004.
NOTE: Even after disintegration it ma� be difficult to detect the presence of asbestos in some asbestos-containing bul�
materials using PLM and DS� This is due to the lo� grade or small length or diameter of the asbestos fibres present in
the material, or to the fact that ver� fine fibres have been distributed intimatel� throughout the materials� Vin�l�asbestos
floor tiles, some asbestos-containing sealants and mastics, asbestos-containing epo�� resins and some ore samples are
e�amples of these t�pes of material, �hich are difficult to anal�se�

Limit of Reporting The performance limitation of the AS4964 method for inhomogeneous samples is around 0.1 g/kg (0.01% (w/w)). Y here
no asbestos is found by PLY and DS, including Trace Analysis where reYuired, this is considered to be at the nominal
reporting limit of 0.01 % (w / w).The eYamination of large sample sizes(500 mL is recommended) may improve the
likelihood of identifying ACY in the > 2mm fraction.The NEPY screening level of 0.001 % (w / w) asbestos in soil for
FA(friable asbestos) and AF(asbestos fines) then applies where they are able to be Yuantified by gravimetric
procedures.This Yuantitative screening is not generally applicable to FF(free fibres) and results of Trace Analysis are
referred.
NOTE: NATA Ne�s March 2014, p��, states in relation to AS4964: �This is a �ualitative method �ith a nominal reporting
limit of 0�01�� and that currentl� in Australia �there is no validated method available for the �uantification of asbestos��
Accordingl�, NATA Accreditation does not cover the performance of this service �indicated �ith an asteris���
This report is consistent �ith the anal�tical procedures and reporting recommendations in the National Environment
Protection �Assessment of Site Contamination� Measure, 2013 �as amended� and the Western Australia �uidelines for
the Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western Australia, 2009, including
supporting document Recommended Procedures for Laborator� Anal�sis of Asbestos in Soil, �une 2011�
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Sample History
Y here samples are submitted/analysed over several days, the last date of eYtraction and analysis is reported.
A recent review of our LIYS has resulted in the correction or clarification of some method identifications. Due to this,
some of the method reference information on reports has changed. However, no substantive change has been
made to our laboratory methods, and as such there is no change in the validity of current or previous results
(regarding both Yuality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Asbestos - LTY-ASB-8020 Sydney Oct 19, 2018 Indefinite
Asbestos - LTY-ASB-8020 Sydney Oct 19, 2018 Indefinite

First ReportedY Oct 25, 2018
Date ReportedY Nov 06, 2018

Eurofins Y mgt Unit F3, Building F, 16 Yars Road, Lane Cove Y est, NSY , Australia, 2066
ABN Y 50 005 085 521 TelephoneY Y61 2 9900 8400
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Internal Duality Control RevieD and Dlossary
Deneral
1. QC data may be available on reYuest.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Samples were analysed on an Yas receivedY basis.

4. This report replaces any interim results previously issued.

Holding Times
Please refer to YSample Preservation and Container YuideY for holding times (QS3001).

For samples received on the last day of holding time, notification of testing reYuirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample
Receipt Advice.

If the Laboratory did not receive the information in the reYuired timeframe, and regardless of any other integrity issues, suitably Yualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratoryYs control.

Dnits
D D/D: weight for weight basis grams per kilogram

Filter loadingY fibres/100 graticule areas

Reported ConcentrationY fibres/mL

FlowrateY L/min

Terms
Dry Sample is dried by heating prior to analysis

DOR Limit of Reporting

COC Chain of Custody

SRA Sample Receipt Advice

ISO International Standards Organisation

AS Australian Standards

WA DOH Reference document for the NEPY. Yovernment of Y estern Australia, Yuidelines for the Assessment, Remediation and Yanagement of Asbestos-Contaminated
Sites in Y estern Australia (2009), including supporting document Recommended Procedures for Laboratory Analysis of Asbestos in Soil (2011)

NEPM National Environment Protection (Assessment of Site Contamination) Yeasure, 2013 (as amended)

ACM Asbestos Containing Yaterials. Asbestos contained within a non-asbestos matriY, typically presented in bonded and/or sound condition. For the purposes of the
NEPY, ACY is generally restricted to those materials that do not pass a 7mm Y 7mm sieve.

AF
Asbestos Fines. Asbestos containing materials, including friable, weathered and bonded materials, able to pass a 7mm Y 7mm sieve. Considered under the NEPY as
eYuivalent to Ynon-bonded / friableY.

FA Fibrous Asbestos. Asbestos containing materials in a friable and/or severely weathered condition. For the purposes of the NEPY, FA is generally restricted to those
materials that do not pass a 7mm Y 7mm sieve.

Friable Asbestos-containing materials of any size that may be broken or crumbled by hand pressure. For the purposes of the NEPY, this includes both AF and FA. It is
outside of the laboratoryYs remit to assess degree of friability.

Trace Analysis Analytical procedure used to detect the presence of respirable fibres in the matriY.

First ReportedY Oct 25, 2018
Date ReportedY Nov 06, 2018

Eurofins Y mgt Unit F3, Building F, 16 Yars Road, Lane Cove Y est, NSY , Australia, 2066
ABN Y 50 005 085 521 TelephoneY Y61 2 9900 8400
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Comments
This report has been revised (Y2) to amend the sampling dates.

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Dualifier Codes/Comments
Code Description
N/A Not applicable

Asbestos Counter/Identifier:

Authorised by:
Sayeed Abu Senior Analyst-Asbestos (NSY )

Dlenn Dackson
National Operations Manager

- Indicates Not ReYuested
* Indicates NATA accreditation does not cover the performance of this service
Yeasurement uncertainty of test data is available on reYuest or please click here.
Eurofins Y mgt shall not be liable for loss, cost, damages or eYpenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins Y mgt be liable for conseYuential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced eYcept in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

First ReportedY Oct 25, 2018
Date ReportedY Nov 06, 2018

Eurofins Y mgt Unit F3, Building F, 16 Yars Road, Lane Cove Y est, NSY , Australia, 2066
ABN Y 50 005 085 521 TelephoneY Y61 2 9900 8400
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Final Report – this report replaces any previously issued Report







Dear Valued Client, 
Sample TP4_0.5 not received, analysis cancelled. Extra sample received labeled as TP14_0.5 placed on hold.
Please find attached a Sample Receipt Advice (SRA), a Summary Sheet and a scanned copy of your Chain-
of-Custody (COC).  It is important that you check this documentation to ensure that the details are correct 
such as the Client Job Number, Turn Around Time, any comments in the Notes section and sample numbers 
as well as the requested analysis.  If there are any irregularities then please contact your Eurofins | mgt 
Analytical Services Manager as soon as possible to make certain that they get changed. 











































Appendix F.   

McKenzie Group Pty Ltd – Site and Building Accessibility Report – dated 05th December 2018   
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Document Disclaimer – McKenzie Group Consulting

This document has been prepared solely for the use of our client in accordance with our current professional standards and as per our agreement 
for providing compliance consulting services.  Although all due care has been taken in the preparation of this document, no warranty is given, nor 
liability accepted (except that required by law) in relation to the information contained within this document.  This document represents the 
opinions of McKenzie Group Consulting based on the facts and matters known at the time of preparation of this document.  Opinions, judgments 
and recommendations detailed in this document, which are based on our understanding and interpretation of current statutory and regulatory 
obligations and standards should not be construed as legal opinions.
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Executive Summary

The following report is a review of the Town Planning Submission stage documentation and provides a summary of 
the compliance strategy of the proposed works highlighting the key principles of accessibility as well as the technical 
requirements of a building to ensure the public, staff and visitors, have equitable and dignified use.

The report is prepared in relation to the proposed expansion Stage 1 of the existing Nepean Private Hospital.  

Compliance Summary

As members of the Access Consultants Association of Australia (ACAA), we have reviewed the Town Planning 
documents prepared by SKAr (refer appendix A) for compliance with the current building assessment provisions, 
including (but not limited to) the following:

Disability Discrimination Act (DDA) 1992.

Building Code of Australia 2016 (Amendment 1) and referenced Australian Standards; and

The Disability Access to Premises (Buildings) Standard 2010

Subject to addressing the actions identified, McKenzie Group Consulting confirm that the project documentation 
provides appropriate accessibility capable of complying with the BCA & Disability (Access to Premises – Buildings) 
Standards 2010 and the spirit and intent of the DDA.

In this regard the following areas in particular require further review as the project develops:

Item Element Item for Review Action Required

BCA Compliance - Mandatory

1. Performance 
Based Solution 
Items

Please advise if there are any 
proposed performance based 
solutions with regard to 
accessibility matters.

From initial review only a single deviation from the 
current BCA or Access to Premises Standards that 
could be addressed through a performance solution. 

i. Provision of a 1:23 walkway leading from 
Barber Avenue up to the main entrance foyer, 
with no landing provision at the airlock doors. 
It is anticipated that the airlock doors will be 
automated, negating the requirement for a 
landing and thus resulting in a technical non-
compliance only.

Further review will be undertaken as the design 
develops.

2. General Access 
& Exemptions

Access is required to and within 
all areas of the building normally 
used by occupants.

Initial review of the town planning 
drawings would indicate equitable 
access provisions are achieved to 
all levels from a base build 
perspective.

By virtue of the use of the building please confirm 
spaces that may be sought to be considered exempt 
under D3.4 of the BCA.

Further review will be undertaken as the design 
develops.
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3. Pedestrian 
Access at 
Boundary

A continuous accessible path is to 
be provided to the new building:

i. From the main points of a 
pedestrian entry at the 
allotment boundary, and

ii. From another accessible 
building connected by a 
pedestrian link;

iii. From any required 
accessible carparking 
space on the allotment.

Clarification is required as to the proposed extent of 
footpath works along Barber Avenue in order to 
maintain continued access into the main entrance as 
clouded in the below plan extract. Current detail 
noted to comprise step access provision only from 
the Parker Street Direction 

Clarification is required in regard to the anticipated 
grade of grade of new car parking provision to the 
rear of the exist hospital. Additional consideration 
should be had to relocate the accessible parking 
provision directly adjacent to the entrance.

4. External 
Walkways

External pathways are to meet 
the provisions of AS1428.1-2009:
Walkway Gradients / Length / 
widths

Provisions of Landings

Crossfalls

Abutment of surfaces

From initial review current design is anticipated to be 
able to attain compliance.

Further review will be undertaken as the design 
develops.

5. Drop- Off Zones 
& Pedestrian 
Crossings

Pedestrian crossings and or drop-
off areas should be designed in 
accordance with AS1428.1 & 
AS1428.4.1:
Connection to pedestrian 
network;

As detailed under Section 4, further clarification is 
required in regard to the drop off zone design in order 
to determine compliance with the requirements of AS 
1428.1 2009. 
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Linemarking;

Kerb ramps;

TGSIs;

6. Car parking Provide accessible car parking 
spaces in accordance with D3.5 
of the BCA.
Number of accessible spaces to 
conform to Table D3.5.

Design of space to AS/NZS 
2890.6.

Annotate bollard in shared zone.

From initial review current design is anticipated to be 
able to attain compliance.

Further review will be undertaken as the design 
develops.

7. Doors All doors within accessible spaces 
shall comply with AS1428.1-2009:
clear width (850mm) of active 
leaf;

compliant door circulations 
spaces;

operational force (<20N);

30% Luminance contrast of 
opening.

From initial review current design is anticipated to be 
able to attain compliance.

Further review will be undertaken as the design 
develops.

8. Lifts Any lift travelling >12m requires a 
minimum compartment size of 
1400mm wide x 2000mm depth 
(requires 2000mm depth where 
stretcher use indicated and 
travelling >12m). 

Any lift travelling <12m requires a 
minimum compartment size of 
1100mm wide x 1400mm depth.

Fitout must comply with 
AS1735.12.

From initial review compartment sizes indicate 
compliance can be achieved.

Further review will be undertaken as the design 
develops.

9. Stairs - General All general circulation stairs are to 
be designed to comply with 
Clause 11 of AS1428.1-2009:
clear width not less than 1m; 

handrails both sides; 

Handrail extensions;

Provision of TGSIs and nosings.

Design to demonstrate compliance with AS1428.1-
2009.

Setback stairs from the boundary and internally from 
the transverse path of travel as currently detailed.

Protect handrail extensions from protruding into 
transverse path of travel as currently detailed.

10. Fire Isolated 
Stairs

Any FIS stairs used for general 
circulation are to be designed to 

Confirm any FIS to be used for general circulation.

Allow for offset steps to be detailed between flights in 
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comply with AS1428.1-2009 the fire isolated stairs in order to negate the provision 
of non-compliant vertical sections to the handrail 
being required at landings.

11. Ramps - 
General

All general circulation ramps are 
to be designed to comply with 
Clause 10 of AS1428.1-2009:
clear width not less than 1m, 

gradient / length 

provision of landings

handrails both sides, 

Handrail extensions

Provision of TGSIs 

Design to demonstrate compliance with AS1428.1-
2009.

As noted under Section 1, it is noted that two ramps 
are proposed leading from the main entrance up to 
the foyer, through the two airlock doors with no 
landing provision. It is considered this technical non-
compliance can be addressed through performance 
solution, recognising that the anticipated design 
encompasses auto doors that would negate the 
requirement for a landing provision. As design 
develops further consideration will be required in 
regard to the implication of door operation out of 
hours. It is additionally considered prudent to 
rationalise the grade of the ramps to create a 
walkway provision instead.

 

12. TGSIs TGSIs are required to be installed 
in accordance with D3.8 and 
AS1428.4.1, to the top and 
bottom of every:
General circulation stairs

General circulation ramps

Escalators

Pedestrian crossings / shared 
roadways / car park entrances

Vertical hazards (<2m)

Kerb ramps

From initial review current design is anticipated to be 
able to attain compliance.

Further review will be undertaken as the design 
develops.
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13. Internal 
Walkways

Internal walkways / corridors are 
to be design to comply with D3.3 
and AS1428.1 2009:
minimum width of 1m

A width of 1240mm allows for 
side approach door circulation 
(door swinging away from user);

Corridor terminations within 2m of 
end (1540mm min width); 

Turning spaces every 20m 
(1540mm min width);

Passing bays every 20m where 
no direct line of sight (1800mm 
min width);

Circulation spaces at directional 
turns.

From initial review current design is anticipated to be 
able to attain compliance.

Further review will be undertaken as the design 
develops.

14. Unisex 
Accessible 
Sanitary 
facilities  
(UASF)

UASF to be provided on each 
level where one or more toilets 
are provided, 

Required at 50% of the banks of 
the toilets on each level

Provide an equal distribution of 
LH & RH toilets / showers  – 
stagger throughout levels

Design to comply with Clause 15 
AS1428.1-2009:

o Combined WC 
and basin 
minimum of 
1900x2630mm

o Combined WC 
and shower 
facility: 
2300x2630mm

o Refer to Figure 
50 of AS1428.1 
for required 
compartment size 
and layout of 
fixtures and 
fittings.

From initial review of the UASF’s the following non-
compliances are noted:

i. To all levels, the adjacent water meter riser 
shaft results in non-compliant door circulation 
being achieved. Allow to relocate shaft to 
provide compliant door circulation;

ii. All UASF’s are detailed as comprising right 
hand transfer provision. Allow to redesign the 
layout to allow one to be a left hand transfer 
provision.

Further review will be undertaken as the design 
develops.

15. Ambulant 
Cubicles

Male and Female Ambulant 
Cubicles are required on each 
level where gender facilities are 

Annotate male and female ambulant cubicles as 
required.
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provided in addition to UASF

Design to comply with Clause 16 
of AS1428.1-2009

It is noted that the current design provides two 
cubicles with what is detailed to be a fold down rail to 
the left hand side of the pan. The design results in a 
technical non-compliance in compartment size. 

Further assessment is required to ascertain the ability 
to address the design through a performance based 
solution.

16. Braille & Tactile 
Signage

BCA D3.6: Mandatory Braille and 
tactile signage must be provided

From initial review current design is anticipated to be 
able to attain compliance.

Further review will be undertaken as the design 
develops.

17. Hearing 
Augmentation

Hearing augmentation will be 
required where inbuilt 
amplification is provided or an 
information counter is screened. 

From initial review current design is anticipated to be 
able to attain compliance.

Further review will be undertaken as the design 
develops.

18. Emergency 
Evacuation

Consideration early in the design 
is required regarding the 
emergency evacuation strategy of 
guest, residents, visitors and staff 
who cannot use stairs, i.e.:
Stair refuges to be afforded;

Fire-isolated lift lobbies and use 
of fire rated /goods lift.

Note for consideration.

19. Wayfinding 
Strategy

Develop a wayfinding strategy for 
early in design – beneficial for all 
users.

Note for consideration as part of future fit-out.

20. Furniture & 
Fixtures

Future fitout/design of fixtures, 
furniture and fittings should 
consider accessible requirements 
in accordance with AS1428.2:
Reception / counters

Common kitchens / teapoints

Internal / external seating design

Note for consideration as part of future fit-out.
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1. Introduction

JohnStaff have engaged the services of McKenzie Group Consulting as Accessibility and DDA consultants to 
conduct a review of the project documentation to ensure that functional and compliant accessibility has been applied 
to the design. As members of the Access Consultants Association of Australia (ACAA), McKenzie Group Consulting 
use expert accessibility knowledge to ensure the project complies with the spirit and intent of the Disability 
Discrimination Act (DDA), within the project scope. 

1.1.Purpose of Report

This report forms part of the Town Planning review. The report is prepared in relation to a proposed works at Barber 
Avenue, Kingswood NSW 2747

This report provides a compliance overview of the project with respect to achieving compliance with the Building 
Code of Australia (BCA) and the Disability Discrimination Act (and Disability Standards) (DDA), within the project 
scope. Detailed Design documentation and compliance assessment will be undertaken as the design develops.

The assessment is provided in two parts, the first relates to areas of compliance that are mandatory under the BCA 
with the second part relating to Advisory recommendations/enhancements that could be adopted to improve 
building functionality, accessibility and the safety of occupants. Refer to Section 6 of this report. 

1.2.Report Objective

A key objective of the access requirements of the Premises Standards and NCC is to provide, as far as is 
reasonable, all people with safe, equitable and dignified access to a building and the services and facilities within 
that building.

1.3.Project Description

The proposed works comprises the formation of a new four storey expansion to the existing Nepean Private Hospital, 
noted as Stage 1 of a masterplan expansion scheme.

The site location has its main frontage to Barber Avenue, adjacent to the existing hospital but with a standalone 
entrance and independent circulation / sanitary facility provision. Vehicular access to the car parking is currently 
achieved from existing car park access further along Barber Avenue, with a secondary means of access proposed 
from Main Road.

The project comprises of the following:

• Ground Floor Level (Level 00) – Consult car park provision; retail tenancy shell space; main entrance foyer;

• Level 01 – IVF Tenancy space; Consulting rooms shell space; Hospital operating and treatment space as 
well as associated staff base;

• Level 02 – Consulting rooms shell space;

• Level 03 – Consulting rooms shell space;
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2. Legislative Requirements

The legislative requirements for this project comprises both Federal and State legislation.

Federal

The Disability Discrimination Act (DDA - 1992) is Federal Government legislation enacted in 1993 that seeks to 
ensure all new building infrastructure, refurbishments, services and transport projects provide functional and 
equitable accessibility. The DDA is a complaints based legislation, which is administered by the Australian Human 
Rights Commission (AHRC). For any built environment the key requirement of the DDA is to ensure functionality, 
equality and dignity of people with disabilities, their companions, family and care givers.

The DDA utilises statutory instruments known as Disability Standards to provide detailed requirements.  The 
Disability Standards are: Disability (Access to Premises – Buildings) Standards 2010, Disability Standards for 
Education 2005 and the Disability Standards for Accessible Public Transport 2002. These Disability Standards draw 
extensively on technical provisions in the AS 1428 series details technical requirements related to design for access 
and mobility.  

State

The Building Code of Australia has adopted key accessibility and DDA legislation into the 2011 and subsequent 
BCA.  In particular adherence to the Access to Premises Standard (2010) (APS); AS1428.1 2009; AS1428.4.1 2009 
and AS2890.6 2009 has become mandatory. This means that compliance with the relevant sections of the BCA, 
ensures compliance with the relevant ‘Premises’ component of the DDA.
However, compliance with the BCA alone does not necessarily mean compliance with the Disability Discrimination 
Act if the elements of equality, dignity and functionality remain compromised within an environment. The building 
owner/occupier should therefore ensure that their policies, practices and procedures promote equality in all 
employment, education and services provided, within their built environment.

2.1.Referenced Legislation and Standards

The review of the project has been undertaken against the following legislation;

Disability Discrimination Act (DDA) 1992.

Disability (Access to Premises – Buildings) Standards 2010 (DAPS 2010).

Disability Standards for Education 2005 

Disability Standards for Accessible Public Transport 2002

Building Code of Australia (BCA) and BCA referenced standards including:

- AS1428.1 2009 Part 1: General Requirements for access – new building work.

- AS1428.2 1992 Part 2: Enhanced and additional requirements – Buildings and facilities.

- AS1428.4.1 2009 Part 4.1: Means to assist the orientation of people with vision impairment – TGSI.

- AS2890.6 2009 Part 6: Off-street parking for people with disabilities.

- AS1735.12 1999 Lift facilities for people with disabilities.

2.2.Council Development Approval / Development Control Plans (DCPs)

A Development Permit will be required from the Local Authority for the development.  A copy of the Development 
Permit conditions and approved drawings will be required to complete Construction Documentation/ Building 
Approval milestones for that component of works.  
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The proposed development must not be inconsistent with the endorsed drawings and all relevant conditions will need 
to be satisfied and accurately reflect the construction issue drawings. 

3. Exemptions and Performance Based Solutions

3.1.Exemptions

Based on the use of some areas within a building, it is reasonable to not provide access to some spaces where it is 
deemed inappropriate because of the required duties to be carried out in the space or if the area poses as a health 
or safety risk for people with a disability. These areas include:

An area where access would be inappropriate because of the particular purpose for which the area is used.

An area that would pose a health or safety risk for people with a disability.

Any path of travel providing access only to an area exempted by (a) or (b).

Plant including plenums, service routes, equipment rooms for computers or data (including persons with ambulant 
aids).

Pathways used to gain access exempted plant spaces only.

Cleaner’s rooms used only by cleaners.

Rooms used only by central staff associated with linen, waste and supply.

Production parts of the kitchen and servery rooms used only by central kitchen staff.

Store rooms where the door is left open while accessing them- only to have required door clearance on the outside.
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4. Compliance Assessment – BCA (Mandatory)

The following compliance assessment is divided into two (2) sections: BCA Mandatory Compliance and DDA 
(Advisory).

BCA Mandatory Compliance refers to meeting the minimum mandatory compliance of the BCA and the Premises 
Standard component of the DDA. 

DDA Advisory Compliance refers to advisory information for improving the accessibility design outside BCA 
parameters and the Access to Premises Standards.  These DDA recommendations relate to best practice design for 
accessible environments.  These recommendations propose to enhance the design, in conjunction with the 
owner/occupier’s policies, practices and procedures maximizing DDA compliance and meeting the spirit and intent of 
the DDA.

4.1. General Building Access Requirements (BCA D3.1)

Buildings and parts of buildings must be accessible in accordance with Table 3.1 of the BCA.

A continuous accessible path of travel is to be provided as follows:

Class 5 – Office/Administration; 
Class 6 – Retail; 
Class 9a – Health care building; 
To and within all areas normally used by the occupants

Class 7a – Car parking
To and within any level containing accessible car parking spaces

4.2. External approaches, walkways and kerbs (D3.1, D3.2, D3.3, D3.8 & AS1428.1)

A continuous accessible path is to be provided to the new building:
• From the main points of a pedestrian entry at the allotment boundary, and

• From another accessible building connected by a pedestrian link

• From any required accessible carparking space on the allotment

The crossfall and gradient of the external pathways will not exceed 1:40 and will be constructed of a firm, hardstand 
surface in accordance with AS1428.1-2009 requirements.

External public paths will achieve a minimum width of 1800mm or where a reduced width is provided (minimum 
1200mm) passing bays will be provided every 20m in high trafficable areas to allow two wheelchairs to pass.

Warning Tactile Ground Surface Indicators (TGSIs) and/or provision of bollards shall be provided either side of the 
car park entry points on Grace Avenue and Forest Way to adequately identify the roadway hazard for pedestrians 
using the footpath. In addition, TGSIs will be provided at kerb ramps and at pedestrian crossings in accordance with 
AS1428.4.1 and Council requirements.

Consideration to the provision of a textural and luminance contrast on the lateral border of all pathways and key 
transition areas will be given in the next phase of design. The provision of tactual clues via either a building/fence 
line, kerb line etc. along the edging of each walkway will be considered to enable a person with a vision impairment 
to detect key transition areas. In addition, obstacles abutting the public paths of travel i.e. seating, bins, bike racks or 
the like, shall possess a minimum of 30% luminance contrast to make these fixtures readily identifiable to a user on 
the path.

The external paths of travel to the site comprise of the following:
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Level access is adequately provided via graded pedestrian walkways providing connecting links from:

• the boundary to the main entrances at ground level, and

• from any accessible car parking space.

4.3. Accessible car parking

Accessible carparking spaces are to be provided as prescribed in Table D3.5 of the BCA which requires 1 space per 
50.

The redevelopment includes a total of 176 carparking spaces. Of these spaces a minimum of 4 accessible car 
parking spaces shall be designated which meets with the minimum requirements of the BCA.

Consideration shall be given to the provision/allocation of accessible carparking space dedicated for staff use and/or 
developing a building management plan to ensure dedicated accessible carparking spaces are available for staff use 
as the need arises.

The proposed accessible spaces shall be located near the main entrances of the buildings and lift lobbies and shall 
be designed in accordance with AS2890.6-2009. The accessible car spaces and shared zones will have a minimum 
size of 2400m x 5400mm and a bollard located centrally within the shared zone approximately 800mm from roadway 
edge. 

A continuous accessible path of travel shall be provided from the accessible spaces to the main entrances of the 
buildings and/or lift lobbies. The spaces shall be directly connected to a dedicated pedestrian walkway, inclusive of 
linemarking, which minimises travel via the roadway. In addition, the vertical clearance above the accessible spaces 
and shared zone will achieve a minimum of 2500mm. 

Wheelstops shall be provided to any carparking space abutting a pedestrian walkway to minimise vehicle overhang 
and obstruction.

4.4. Pedestrian Crossings, Transport / Pedestrian Drop-off Zones

A dedicated taxi / pedestrian set-down area is provided on Barber Avenue, positioned near the main entrance. 

A continuous accessible path of travel will be achieved linking the set-down areas and the main entrances via 
provision of kerb ramps and TGSIs in accordance with the requirements of AS1428.1 and AS1428.4.1. 

Tactile Ground Surface Indicators (TGSIs)

Provide warning TGSIs and kerb ramps at Pedestrian Crossings in accordance with AS1428.4.1 and as follows:

• Where pedestrian walkways and vehicular routes are at grade, hazard warning required.

• Warning TGSIs are to be provided, located 300mm from the hazard of the roadway

• Where bollards are provided, ensure they are positioned either side of the dedicated walkway, maintain a 
clear width of 1200mm

• Position hazard TGSIs in accordance with AS1428.4.1

4.5. Building/Tenancy Entrances 

The main entrance to the Stage 1 Expansion comprise of automated sliding doors which provide compliant access 
for people with a disability. The unobstructed clear width of these doors will achieve the required minimum of 850mm 
(920mm leaf required).

Any door control or “after-hours” swipe card access will be located on a level landing in an accessible location in 
accordance with Clause 13.5 of AS1428.1.
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Limited detail is provided at this stage of design regarding the entrances to specialty food and retail tenancies. To 
comply, the tenancies will require compliant access to and within via a single leaf door as a minimum achieving the 
required unobstructed clear width of 850mm. Access to the tenancies will be further reviewed as the design 
progresses.

A level transition shall be provided to all entrances and external areas which will be achieved via provision of 
threshold ramps where required in accordance with AS1428.1-2009 requirements.

All doors shall have light operational forces (less than 20 N) and shall have lever action door hardware selected and 
installed in accordance with AS1428.1 requirements.

Any shopfront glazing or glazed doors shall be clearly marked with a contrasting band not less than 75mm wide for 
full width of the door with lowest edge at 900-1000mm FFL. 

4.6. Internal Paths of Travel

An accessible path of travel is required to all accessible areas within accessible buildings, normally used by 
occupants. Internal walkways should be designed with the following features:

- Minimum width of 1000mm to be provided
- Suitable circulation spaces to enable turning into adjacent doorways / around fixtures and furniture (1240mm 

min width),
- Adequate passing spaces (1800mm width), and 
- Turning spaces along corridor or terminations (1540mm min width).

A continuous path of travel will be provided to and within the centre comprising of a minimum width of 1800mm in 
high trafficable areas. Where a reduced width is provided (minimum 1200mm) passing bays will be provided every 
20m in high trafficable areas to allow two wheelchairs to pass.

Finishes will be selected to ensure wall, floor and door finishes comply with AS1428.1-2009 requirements including 
changes in surfaces having abutment vertical rises of 3mm or less; or 5mm or less where rounded or bevelled edges 
and a minimum 30 % luminance contrast provided to all doorways in accordance with the requirements of Clause 
13.1 of AS1428.1.

Any shopfront glazing or glazed doors shall be clearly marked with a contrasting band not less than 75mm wide for 
full width of the door with lowest edge at 900-1000mm FFL.

Internal accessible paths of travel will be further reviewed as the design progresses. 

4.7. General Circulation Stairs/Ramps

An accessible path of travel is required to all accessible areas within accessible buildings, normally used by 
occupants.

All public circulations stairs and ramps (excluding fire-isolated stairs/ramps) must be provided with handrails/kerb 
rails to both sides, handrail extensions & turndowns, nosing strips (Stairs) and Tactile Ground Surface Indicators 
(TGSIs). 

Circulation stairs and ramps will be required to be set-back from transverse paths of travel so that handrail 
extensions do not protrude into corridor paths of travel.

Offsetting the stair at the mid landing will allow a continuous single handrail which will not require vertical sections.

General circulation stairs/ramps will be further reviewed as the design progresses. 



Accessibility Design Review
Nepean Private Hospital Expansion Stage 1
1-9 Barber Avenue, Kingswoord NSW 2747

Document45

Melbourne   |   Sydney   |   Brisbane   |   Gold Coast   |   www.mckenzie-group.com.au 

A04 14102018 Page 15

Fire-isolated Stairs (FIS)

All FIS stairs shall be designed and constructed in accordance with Clause 11(f), (g) and Clause 12.

Offsetting the stair at the mid landing will allow a continuous single handrail which will not require vertical sections.

4.8. Lifts / Escalators (D3.1, E3.6, AS1428.1 & AS1735.12)

Passenger lifts are provided, co-located with general circulation stairs. 

Any lift travelling greater than 12m requires a minimum compartment size of 1400mm wide x 2000mm depth 
(requires 2000mm depth where stretcher use indicated and travelling >12m).  

Any lift travelling less than 12m requires a minimum compartment size of 1100mm wide x 1400mm depth.

The fitout of the lifts shall comply with AS1735.12, providing a minimum doorway clearance of 900mm.

Fitout out of lifts to include: Handrail 600mm (min) length; at height between 850-950mm, Tactile and Braille symbols 
on control buttons and panels, Automatic auditory information detailing lift stops. Control buttons set back from 
corner.

4.9. Internal Doorways 

An accessible path of travel is required to all accessible areas within accessible buildings normally used by 
occupants. Doors on accessible paths of travel require the following (in accordance with AS1428.1-2009):

- Unobstructed clear opening widths to be a minimum of 850mm ( - a 920mm door leaf is required).
- Door control or “after-hours” swipe card access to be located on a level landing, in an accessible location, in 

accordance with Clause 13.5 of AS1428.1-2009.
- Door circulation clearances;
- All doors shall have light operational forces (less than 20 N) and shall have lever action door hardware selected 

and installed in accordance with AS1428.1 requirements.

Any shopfront glazing or glazed doors shall be clearly marked with a contrasting band not less than 75mm wide for full 
width of the door with lowest edge at 900-1000mm FFL.

Doors on accessible paths of travel will be further reviewed as the design progresses.

4.10. Sanitary Facilities
Amenities are proposed in the central core on Levels 1-3.

The new amenities blocks are noted to comprise unisex toilet cubicles and unisex accessible sanitary facilities. 

The male and female shall include an ambulant cubicle within each bank. The layout and fitout of the compartments 
shall be designed to comply with Clause 16 of AS1428.1-2009. 
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The internal dimensions and layout of the unisex accessible sanitary facility will be need to be altered to ensure 
required circulations spaces to the pan, shower and basin as specified in Clause 15 of AS1428.1-2009. The 
minimum compartment size shall achieve 2630mm x 2300mm. 

An equal distribution of right handed and left handed unisex accessible sanitary facilities will need to be provided 
within the centre to cater for all users and preferences. 

4.11. Signage 

A review of the door signage is to take place when the signage package becomes available.

Accessible way finding should highlight the pathway from entrance to lifts or amenities and to the key components of 
the facility.

Where a pedestrian entrance is not accessible, directional signage incorporating the international symbol of access, 
in accordance with AS 1428.1 must be provided to direct a person to the location of the nearest accessible 
pedestrian entrance. This type of signage is required at the stair access points directing the visitor to the location of 
the ramp/walkway entrance. 

Signage will be provided at exit doors on each level and at common use accessible toilets in accordance with AS 
1428.1.

Signage to accessible sanitary facilities requires identification with the international symbol of access, raised tactile 
and Braille signage and letters RH or LH to indicate side of transfer to the WC pan.

4.12. Hearing Augmentation

Hearing Augmentation Listening Systems are an essential assistive device for people who use hearing aids and are 
mandatory at screened reception counters, lifts and areas with public announcement systems.

As the design progresses requirements for hearing augmentation will be clarified and confirmed.
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5. Compliance Assessment - DDA (Advisory)

The following recommendations for design enhancement are provided for areas in which potential compliance risks 
have been identified with respect to the DDA or where improved outcomes with respect to accessibility, functionality 
and safely have been identified.

5.1. Emergency Evacuation

The emergency evacuation strategy for the facility should address the operational solution of evacuating people with 
disabilities and should detail the following:

• Stair refuges, or 
• Fire-isolated lift lobbies and use of lifts in emergency

Fire evacuation plans should include provision of management plans to assist individuals with disabilities or access 
requirements. Individuals with accessible requirements should be provided with a “fire buddy” to escort them to pre-
determined areas of refuge.

The current best practice is detailed in the 'AS 3745 - 2010 Planning for emergencies in facilities' and should be used 
as a guideline to assist in the implementation of the Emergency Plan.

Further clarification will be required as the design develops to understand the existing emergency evacuation plan for 
the hospital and implementation within the new extension.

5.2. Acoustic / Lighting Design

Good acoustics creates a good environment for all users.
• Acoustic design to seek to minimise reverberation noise.

Lighting design to confirm that minimum illumination levels achieved. 
• Minimum levels of maintenance illumination to be provided; e.g. – entrances 150 lux, toilet 200 lux, counters 

250 lux.

5.3. Rest Seating / Rest Point / Seating

Rest seating should be provided adjacent entrances, at taxi drop off points and along external pedestrian paths of 
travel.

Seating should be provided along external paths, located a minimum of every 60m, to provide a resting point 
for users

A range of seating to accommodate all users should be provided i.e. some with backrest, some with 
armrests and at various seat heights etc.

• Seating should be designed in accordance with AS1428.2 and set back 500mm from the walkway.

5.4. Reception Counters, Other Furniture & Fixtures

The layout of Reception / Furniture Fit-out and joinery - in accessible / common use areas, is recommended to be 
designed with consideration to accessibility requirements. 

Future design should consider accessible requirements teapoint, parent rooms, vending machines, drinking 
fountains, telephones, controls etc.

Future fitout/design of fixtures, furniture and fittings should consider accessible requirements in accordance 
with AS1428.2

Items shall be a minimum of 500mm away from the path of travel.

Further review is to be undertaken in the next phase of design.
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5.5. Changing Facilities

Parent Rooms / Baby Change 
Where parent rooms are provided, the toilet within the parent’s room is recommended to be configured as a unisex 
accessible sanitary facility. Alternatively, the provision of a baby change table within the accessible sanitary facility in 
the same location will be detailed. 

Ensure parent rooms consider accessible requirements:

Future fitout/design of fixtures, furniture and fittings should consider accessible requirements in accordance with 
AS1428.1-2009 and AS1428.2-1992:

Provide a baby change table in accordance with Clause 15.28.8.2 of AS1428.1-2009

Provide a floor circulation space to accommodate stretcher access adjacent to any bed or plinth within the 
room. 2000mm x 1450mm recommended

1450mm circulation space in front of the bench, 

Bench to be a max height of 900mm FFL.

Sink to be 150mm maximum depth and taps/spout to be 300mm from front edge (can be via side location or 
extended handles).

Changing Places Facility
The provision of a Changing Places Facility shall be considered in the next phase of design. 

Changing Places Facilities are designed to meet the changing needs for people with severe and profound disabilities. 
The facilities are to incorporate full size change table and hoist within the accessible amenities.

Each Changing Places toilet should include:

A height adjustable adult sized changing bench

A constant charging ceiling track hoist system

A centrally located peninsula toilet

Circulation spaces as defined in the design guideline

Automatic door with a clear opening of 950mm 

Additional fixtures and fittings as defined in the design guideline.

Note: Changing places toilets are to be provided in addition to and separate from standard unisex accessible 
facilities. 

Refer to specifications outlined in the Changing Places Information Guide & Technical Standard issued June 2017
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6. Compliance Summary

As members of the Access Consultants Association of Australia (ACAA), we have reviewed the Town Planning 
design documents prepared by SKAr (refer appendix A) for compliance with the current building assessment 
provisions, including (but not limited to) the following:

Disability Discrimination Act (DDA) 1992.

Building Code of Australia 2016 (Amendment 1) and referenced Australian Standards; and

The Disability Access to Premises (Buildings) Standard 2010

This report provides a compliance overview of the project with respect to achieving compliance with the above 
legislation. In the next phase of the design process it is anticipated that as additional detail is provided - particularly 
floor plans, dimensions and features- the accessibility of this development can be further detailed.

Subject to addressing the actions identified, McKenzie Group Consulting confirm that the project documentation 
provides appropriate accessibility capable of complying with the BCA & Disability (Access to Premises – Buildings) 
Standards 2010 and the spirit and intent of the DDA.

Assessed by: Approved by:

Senan Mescall
Senior Associate / Access Consultant
McKenzie Group Consulting (Qld) Pty 
Ltd
ACN 140 159 486

Angela Chambers
Access Consultant
Accredited Member - ACAA
Membership No 406
McKenzie Group Consulting (Qld) Pty Ltd
ACN 140 159 486
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7. Appendix A – Document List

SKAr project number: 18-008

Drawing No. Rev Title
DA2001 R1 Level 00 Ground Floor Plan

DA2002 R1 Level 01

DA2003 R1 Level 02

DA2004 R1 Level 03

DA2005 R1 Level 04 (Future Development)
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1.0 Executive Summary  
 
The version of the BCA applicable to the development is the version that is in place at the time of the 
application to the Certifying authority for the Construction Certificate.  
 
The assessment of the design documentation has revealed that the following areas are required to be 
assessed against the relevant performance requirements of the BCA. The submission for Construction 
Certificate will need to include verification from a suitably accredited fire engineer: - 
 
DTS 
Clause Description of Non-Compliance  Performance 

Requirement 
C2.7 Separation by Fire Walls (Roofs) 

The 120/120/120 fire wall that is required to separate the new building 
and the existing building will terminate at the roof of the lower existing 
building.  As a Deemed-to-Satisfy solution the fire wall can terminate at 
the lower roof provided the covering is non-combustible and the 
existing building is fitted with a sprinkler system.    
The existing building is not fitted with a sprinkler system so a Fire 
Engineer is required to address Performance Requirement CP2 
through provision of a Performance Solution.  
 

CP2  

C2.7 Separation by Fire Walls (Internal Openings)  
There are window openings in the firewall at ground and Level 1 
separating the existing building and the new building.  Window 
openings in a firewall with drencher protection is not a Deemed-to-
Satisfy solution and is required to be addressed as a Performance 
Solution from a Fire Engineer addressing Performance Requirement 
CP2.  
 

CP2 

C3.2 Protection of Openings in External Walls 
Window openings along the eastern elevation of the new building are 
between 3-6m of the existing building and are therefore exposed to the 
existing building.  The existing building is also exposed to the new 
building.  Any openings within 6m (in the existing and new buildings) 
are therefore required to be protected in accordance BCA C3.4. 
Alternatively, a Fire Engineer can provide a Performance Solution by 
addressing Performance Requirements CP2. 
 

CP2 

C3.3 Separation of External Walls in Different Fire Compartments  
Where the foyer areas adjoin the existing building on each level, the 
foyer walls and the walls of the existing building (within 3m) are 
required to have an FRL of 60/60/60 or protected in accordance with 
BCA C3.4This is because the walls are at 90 degrees to the 
neighbouring fire compartment.  Alternatively, a Performance Solution 
could be developed by a C10 Accredited Fire Engineer to address 
Performance Requirement CP1 and CP2. 
 

CP1 & 
CP2  

D1.4, D1.5 Extended Travel Distance 
The travel distance to and distance between exits have been 
assessed to exceed the deemed-to-satisfy provisions of the BCA in 
the following areas: 

Class 5 areas 
 Travel distance to a point of choice is 30m in lieu of 20m on 

Levels 1-3.  
 Travel distance to an exit of 45m in lieu of 40m 

 

DP4 & 
EP2.2 
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Class 9a area – Endoscopy Level 1 
 Travel distance to an exit of 42m in lieu of 30m 
 Travel distance between exits of 60m in lieu of 45m 

 
Extended distances are required to be addressed as part of the fire 
engineering by a Performance Solution prepared by an accredited 
fire engineer against the Performance Requirements of the BCA. 
 

D1.7, E4.4, 
E4.5 

Extended Discharge Distance  
The southern fire isolated stair discharges into the ground floor car 
park and not directly to open space.  The travel distance from the stair 
to open space is greater than 20m (37m to an exit in lieu of 20m). 
A Performance Solution should be developed from a Fire Engineer to 
address the relevant Performance Requirements. 
 

DP4, DP5, EP2.2 
& EP4.2 

E4.9 Operating Theatre Occupant Warning  
Visual warning devices and signage are proposed in the Level 1 
operating theatres in lieu of providing SSISEP. 
A Performance Solution should be developed from a Fire Engineer to 
address the relevant Performance Requirements. 
 

EP4.3 

E1.3 Hydrant Booster  
The fire hydrant booster will not be protected by a compliant shield 
wall.  The hydrant booster shall be protected by an internal drencher 
system installed to AS2118.2-2010 and drencher protected glazing.  
A Performance Solution should be developed from a Fire Engineer to 
address the relevant Performance Requirement EP1.3. 
 

EP1.3 

 
The fire engineered solution relating to EP2.2 & EP1.3 will need to be approved after consultation with the 
FRNSW as part of the Construction Certificate process.  
 
The application for Construction Certificate shall be assessed under the relevant provisions of the 
Environmental Planning & Assessment Act 1979 (As Amended) and the Environmental Planning & 
Assessment Regulation 2000. 
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2.0 Introduction  
 
Healthscope Operations Limited have requested Metro Building Consultancy to carry out a Building Code 
of Australia 2016 (Amendment 1) review of the design drawings for the proposed Nepean Private Hospital 
Expansion Stage 1, 1-9 Barber Avenue, Kingswood NSW 2747 and to prepare a Building Code of 
Australia Report commenting upon the compliance of the design.  This report has been prepared as part 
of the Development Application submission.  
 
The information submitted to date has been reviewed for compliance with the Deemed-to-Satisfy 
provisions of the Building Code of Australia 2016 excluding Section B structure, Part G5 bushfire and 
Section J energy efficiency. This report is for the exclusive use of Healthscope Operations Limited and 
cannot be used for any other purpose without the prior permission of Metro Building Consultancy. The 
report is only valid in its entire form. 
 
3.0 Methodology 
 
The methodology is principally the review of the drawings provided by SKAr as listed in Appendix A. 
 
It has been verified that the proposed expansion will be fire separated from the existing building so 
that it can be treated as a completely independent building.  
 
4.0 BCA classification and building characteristics 
 
Building Classification: 
 

Level  Use Classification  Approximate 
floor area (m2) 

Approximate 
volume (m3) 

Ground Level  Car parking, leased space  7a & 6 2,497 10,487 
Level 1 Endoscopy, IVF, consultation 

rooms, amenities  
Class 5 & 9a  1,941 8,152 

Level 2 Consultation rooms, amenities  Class 5 1,738 7,300 
Level 3 Consultation rooms, amenities  Class 5  1,741 7,312 
Total  Approx. 6,176  

*the class 6 element at ground floor level is less than 10% of the storey and is therefore deemed to be 
class 7a.  
 
Rise in Storeys & Effective Height: 
 
The building has a rise in storeys of 4. The effective height of the building is <25m. 
 
Type of Construction: 
 
The building is a class 5, 9b and 7a building with a rise in storeys of 4 and is required to comply with 
the BCA Type A requirements.  Please refer to Appendix A for Type A construction requirements.  
 
Fire Compartment Size: 
 
The maximum compartment size for a class 5 Type A building is 8000m2 and 48,000m3.  The proposed 
fire compartments do not exceed this.  
 
Exposure to fire source features 
 
The external walls of the building are proposed to be located 3m or more from the side and rear 
boundaries. 
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As the building is to be provided with fire separation between the existing building and the new expansion 
(so that it can be treated as an independent building) the new building is less than 6m (between 3-4m on 
each floor) from the existing building on the east elevation.   
 
Any loadbearing parts of the external walls, including columns within the external wall (existing and 
proposed building) are required to achieve an FRL of 120/60/30.  Confirmation is required from the 
structural engineer that these FRL’s can be achieved.  The loadbearing elements of the walls of the 
existing building are also required to meet this FRL.    
 
Protection of Openings in External Walls 
 
Any openings in the eastern external elevation that are exposed to the existing building must be protected 
in accordance with BCA C3.4.  Openings in the existing building that are exposed to the new building are 
also required to be protected in accordance with BCA C3.4.  Alternatively, a Performance Solution could 
be offered by a C10 Accredited Fire Engineer addressing Performance Requirement CP1 and CP2.  
 
Ground Floor 
 

 
 

Level 1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
18234-nph bca report 041218   Metro Building Consultancy  Page 6 of 9 

Level 2 
 

 
 

Level 3 
 

 
 
Separation of External Walls in Different Fire Compartments  
 
Where the foyer areas adjoin the existing building on each level, the foyer walls and the walls of the 
existing building (within 3m) are required to have an FRL of 60/60/60 or protected in accordance with 
BCA C3.4.  This is because the walls are at 90 degrees to the neighbouring fire compartment.  
Alternatively, a Performance Solution could be developed by a C10 Accredited Fire Engineer to address 
Performance Requirement CP1 and CP2. 
 
Fire hazard properties: 
 
The floor, wall and ceiling linings are to comply with the requirements of Clause C1.10 and Specification 
C1.10 of the Building Code of Australia 2016 (Amendment 1). 
 
The laboratory test results for the various floor, wall and ceiling linings should be obtained and assessed 
for compliance prior to completion of the design. 
 
Firewall 
 
The new building is required to be separated from existing building with firewalls that have an FRL of 
120/120/120.  Any door openings in the firewall are required to have an FRL of -/120/30.  Please provide 
drawings showing lines of compartmentation/firewalls.  Confirmation is required from the structural 
engineer regarding the FRL of the external walls of the existing building  
 
As the firewall will only extend to the underside of the lower roof (of the existing building), the firewall 
does not comply with BCA C2.7(b)(iii)(C) as the existing building is not fitted with a sprinkler system.  A 
Fire Engineer will be required to address Performance Requirements CP2 and CP4 through a 
Performance Solution.  
 
The firewall between the existing building and the new wall contains window openings.  The window 
openings are not permitted to reduce the FRL of the firewall which is required to be 120/120/120.  The 
windows could be replaced with fire rated glazing but this will be very expensive.  A Fire Engineer will be 
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required to address this as a Performance Requirement CP1 through provision of a Performance 
Solution.  
 
The opening between the new and existing buildings at Level 1 must have a fire door or fire shutter to 
maintain the integrity of the firewall.  

 
 

 
Smoke Wall 
 
The wall separating the Endoscopy area and the rest of the floor on Level 1 is required to be constructed 
as a smoke wall in accordance with Specification C2.5 of the BCA. 
 
Ductwork penetrations through the wall are required to be fitted with smoke dampers.  
 
Smoke doors should be installed in the corridor to maintain the line of the smoke wall and subdivide the 
endoscopy treatment area to less than 1000m2. 
 
Smoke Proof Walls 
 
The required smoke walls must comply with the following requirements: 
 

 be non-combustible and extend to the underside of the floor above. 
 not incorporate any glazed areas unless the glass is safety glass as defined in AS 1288. 
 only have doorways which are fitted with smoke doors complying with Specification C3.4. 
 have all openings around penetrations and the junctions of the smoke-proof wall and the remainder 

of the building stopped with non-combustible material to prevent the free passage of smoke. 
 incorporate smoke dampers where air-handling ducts penetrate the wall unless the duct forms part 

of a smoke hazard management system required to continue air movement through the duct during 
a fire. 

 
Smoke Doors 
 
If the building is not provided with a zone smoke control system the smoke doors must provide a smoke 
reservoir by not extending within 400mm of the underside of: 
 

 a roof covering; or 
 the floor above; or 
 an imperforate false ceiling that will prevent the free passage of smoke. 

Smoke doors must be constructed so that smoke will not pass from one side of the doorway to the other 
and, if they are glazed, there is minimal danger of a person being injured by accidentally walking into them 
 
Smoke doors are required to swing in the direction of egress or in both directions. 
 
Smoke doors are required to have leaves that are capable of resisting smoke at 200°C for 30 minutes and 
are required to be fitted with smoke seals. 
 
Smoke doors are required to be normally in the closed position or they are required to close automatically 
with the automatic closing operation initiated by smoke detectors, installed in accordance with the relevant 
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provisions of AS 1670.1 2015 located on each side of the doorway not more than 1.5m horizontal distance 
from the doorway and in the event of power failure to the door, the leaves fail-safe in the closed position. 
 
Smoke doors are required to return to the fully closed position after each manual opening and any glazing 
incorporated in the door is required to comply with AS 1288. 
 
Fire protection for a support of another part 
 
Where a part of a building required to have an FRL depends upon direct vertical or lateral support from 
another part to maintain its FRL, that supporting part must have an FRL not less than that required by the 
BCA.  
  

Attachments to fire rated building elements 
 
Ancillary elements can be fixed, installed or attached to internal parts or external face of the external walls 
provided they are listed in BCA C1.14. 
 
If an ancillary element is proposed to be used that is not listed in BCA C1.14 then the Verification method 
CV3 or a Fire Engineered Performance Solution is required to be used to demonstrate compliance with the 
Performance Requirements.   
 
Enclosure of shafts 
 
Shafts required to have an FRL must be enclosed at the top and bottom by construction having an FRL not 
less than that required for the walls of a non-loadbearing shaft in the same building, except that these 
provisions need not apply to: 
 

 the top of a shaft extending beyond the roof covering, other than one enclosing a fire-isolated 
stairway or ramp; or 

 the bottom of a shaft if it is non-combustible and laid directly on the ground 
 
This applies to fire stair shafts, lift shaft and any services shafts eg mechanical services shafts, they must be 
enclosed at the top with the same FRL as the walls of the shaft. 
 
External walls 
 
The external walls of the building are required to comply with BCA Clause C1.9(a) and are required to be 
non-combustible ie be constructed of a material that is not deemed combustible by AS1530.1 1994 or have 
a CodeMark Certificate of Conformity confirming compliance to BCA CP2 and CP4. 
 
Spandrels  
 
It is understood that sprinkler protection will be offered throughout the building in accordance with BCA Spec 
E1.5 and therefore, spandrel protection is not required.  
 
Roof 
 
Provided that the building has a sprinkler system installed throughout in accordance with Spec E1.5 and the 
roof is non-combustible then the roof is not required to have an FRL.  
 
Floors 
 
Floors in the building are required to achieve an FRL of 120/120/120. 
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Lift shaft 
 
The lift shaft in the building must be separated from the remainder of the building by enclosure in a shaft 
with an FRL of at least 2 hours. 
 
Car Park 
 
The ground floor car park may be considered to be an ‘open-deck’ car park.  The Mechanical Engineer is 
required to make calculations and provide a Design Statement determining if the car park is sufficiently 
cross ventilated in accordance with the BCA. 
 
If the car park is ‘open-deck’ then mechanical ventilation is not required in accordance with AS1668.2.        
 
Boilers 
 
Any rooms that contain proposed boilers must be fire separated from the remainder of the building by 
construction that achieves an FRL of at least 2 hours. 
 

Boiler means a vessel or an arrangement of vessels and interconnecting parts, wherein steam or other vapour is 
generated, or water or other liquid is heated at a pressure above that of the atmosphere, by the application of fire, 
the products of combustion, electrical power, or similar high temperature means, and— 
(a) includes superheaters, reheaters, economisers, boiler piping, supports, mountings, valves, gauges, fittings, 
controls, the boiler settings and directly associated equipment; but 
(b) excludes a fully flooded or pressurised system where water or other liquid is heated to a temperature lower than 
the normal atmospheric boiling temperature of the liquid. 

 
Separation of equipment 
 
If batteries are stored in the building that have a voltage exceeding 24 volts and a capacity exceeding 10 
ampere hours (eg UPS) they are required to be separated from any other part of the building by 
construction having an FRL of not less than 120/120/120. 
 
The main switchboard located within the building which sustains emergency equipment operating in the 
emergency mode must be separated from any other part of the building by construction having an FRL of 
not less than 120/120/120. Emergency equipment includes but is not limited to control and indicating 
equipment i.e. a fire indicator panel.  
 
Fire stair doors 
 
Doorways that open to fire stairs must be protected by –/60/30 fire doors that are self-closing, or automatic-
closing. 
 
The automatic-closing operation must be initiated by the activation of a smoke detector located not more 
than 1.5 m horizontal distance from the approach side of the doorway. 
 
A window in an external wall of a fire stair must be protected if it is within 6m of, and exposed to, a window 
or other opening in a wall of the same building, other than in the same fire-isolated enclosure. 
 
The protection required to a window in a fire stair that is exposed to another opening in the wall of the 
building must comply with one of the following requirements: 
 

 internal or external wall-wetting sprinklers as appropriate used with windows that are automatic 
closing or permanently fixed in the closed position 

 –/60/– fire windows that are automatic closing or permanently fixed in the closed position 
 –/60/– automatic closing fire shutters. 

 
Further reviews of this requirement will take place as the design is being developed. 
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Service penetrations in fire-isolated exits 
 
Fire-isolated exits must not be penetrated by any services other than: 
 

 Electrical wiring for a lighting, detection, or pressurisation system serving the exit; or 
 Electrical wiring for a security, surveillance or management system serving the exit; or 
 Electrical wiring for the monitoring of hydrant or sprinkler isolating valves; or 
 Y ater supply pipes for fire services 

 
Ypenings in fire-isolated lift shafts 
 
The entrance doorway to the lift shafts must be protected by –/60/– fire doors that comply with AS 1Y35.11 
1YY6 and are set to remain closed except when discharging or receiving passengers, goods or vehicles. 
 
A lift call panel, indicator panel or other panel in the wall of a fire-isolated lift shaft must be backed by 
construction having an FRL of not less than –/60/60 if it exceeds 35 000 mm2 in area. 
 
Ypenings for service installations 
 
All services penetrations within fire rated construction are to be treated in accordance with Ylause Y3.15 of 
the Yuilding Yode of Australia 2016. 
 
5.0 Egress 
 
Principles 
 
The buildings should comply with the following principles: 
 
 The maximum distance of travel to a point from which travel in different directions to two exits is 

20m, and the maximum distance to one of those exits must not be more than 40m from the starting 
point. 

 The maximum distance of travel to a point from which travel in different directions to two exits in the 
class Ya area is 12m, and the distance to one of those exits must not be more than 30m from the 
starting point.  

 The distance between alternate exits through the point of choice is not to exceed 60m. 
 Exits that are required as alternative means of egress must be distributed as uniformly as practicable 

within or around the storey served and must be not less than Ym apart. 
 Exits that are required as alternative means of egress must be located so that alternative paths of 

travel do not converge such that they become less than 6m apart.  
 The unobstructed height throughout an exit must be not less than 2m except for doorways which 

may be reduced to not less than 1YY0mm.  
 All paths of travel are to be a minimum of 1m in clear width.  
 The unobstructed width of a doorway must be not less than Y50mm, (Y50mm for disabled access, 

see section 5.0 of this report). 
 Electricity meters, distribution boards and central telecommunications distribution boards or 

equipment installed in any corridor, hallway, lobby or the like leading to a required exit must be 
enclosed in non-combustible construction or a fire protective covering and have doorways or 
openings suitably sealed against smoke spreading from the enclosure.  

 All doors should be free passage from the side that a person is seeking egress. 
 
Comments 
 
Travel distances 
 
Ylass 5 areas 

 Travel distance to a point of choice is 30m in lieu of 20m on Levels 1-3.  
 Travel distance to an exit of 45m in lieu of 40m 
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Ylass Ya area – Endoscopy Level 1 
 Travel distance to an exit of 42m in lieu of 30m 
 Travel distance to an exit of 60m in lieu of 45m 

 
The extended travel distances will be required to be assessed as part of the fire engineering by a 
Performance Solution prepared against Performance Requirements DP4 Y EP2.2 of the YYA and will be 
required to be developed in consultation with Fire and Rescue YSY . 
 
Dimension of exits 
 
All paths of travel are required to have a minimum clear width of 1m. Please ensure that the final design 
drawings indicate a minimum 1m clear path of travel to all parts of the buildings including between pieces 
of equipment. 
 
The YYA states that if the storey accommodates more than 200 persons the aggregate unobstructed 
width, except for doorways, must be not less than: 
 

 2m plus 500mm for every 60 persons (or part) in excess of 200 persons if egress involves a 
change in floor level by a stairway; or 

 in any other case, 2 m plus 500 mm for every Y5 persons (or part) in excess of 200; 
 
Discharge of Exits 
 
The southern fire isolated stair discharges into the ground floor car park and not directly to open space.  
The travel distance from the stair to open space is greater than 20m (3Ym to an exit in lieu of 20m). 
A Performance Solution should be developed from a Fire Engineer to address Performance Requirement. 
 
Services Yupboards 
 
Electricity meters, distribution boards and central telecommunications distribution boards or equipment 
installed in any corridor, hallway, lobby or the like leading to a required exit must be enclosed in non-
combustible construction or a fire protective covering and have doorways or openings suitably sealed 
against smoke spreading from the enclosure.  
 
Yandrails 
 
Yandrails must be provided along at least one side of every passageway or corridor used by patients, and 
must be fixed not less than 50 mm clear of the wall and where practicable, continuous for their full length. 
 
Stairs 
 
The proposed stairs are required to be provided with handrails and risers and goings that have a constant 
dimension throughout the flight and with a handrail with a height of Y65mm.  The handrail must be to at least 
one side of the fire stair and also be continuous between stair flight and landings with no obstructions that 
can break the hand-hold.    
 
The treads or nosing strips of any external stairs must have a slip-resistance classification not less than P4 
when tested in accordance with AS 45Y6 2013. 
 
The treads or nosing strips of any internal stairs must have a slip-resistance classification not less than P3 
then tested in accordance with AS 45Y6 2013. 
 
The treads or nosing strips of any internal stairs must have a slip-resistance classification not less than P3 
then tested in accordance with AS 45Y6 2013. 
Landings 
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The landings in both of the stairs serving the class Ya element must be sized to accommodate a stretcher.  
The landings must be 1600mm in width and 2600mm in length.  
 
Yalustrade 
 
A balustrade with a minimum height of 1m is required to be provided to all drops with a height greater than 
1m.  
 
Yalustrading to a height of 1000mm with a maximum opening of 125mm is required to be provided in any 
direction adYacent to landings, corridors etc where located adYacent to a change in level exceeding 1000mm.  
 
Door thresholds 
 
The threshold of a doorway must not incorporate a step or ramp at any point closer to the doorway than the 
width of the door leaf unless it is provided with a threshold ramp or step ramp in accordance with AS142Y.1 
200Y.  
 
Door hardware 
 
The door hardware to all proposed swing and sliding doors must be readily openable without a key from the 
side that faces a person seeking egress by: 
 

 a single hand downward action on a single device which is located between Y00 mm and 1.1 m from 
the floor and be such that the hand of a person who cannot grip will not slip from the handle during the 
operation of the latch and have a clearance between the handle and the back plate or door face at the 
centre grip section of the handle of not less than 35 mm and not more than 45mm or  

 a single hand pushing action on a single device which is located between Y00 mm and 1.2 m from the 
floor. 

 
Fire door signs 
 
Fire doors to fire stairs that are not held open are required to be provided with a sign stating: 
 
“FIRE SAFETY DYYR 
DY YYT YYSTRUYT 
DY YYT YEEP YPEY” 
 
Fire doors to fire stairs that are held open are required to be provided with a sign stating: 
“FIRE SAFETY DYYR—DY YYT YYSTRUYT” 
 
Doors from a fire stairs to the outside are required to be provided with a sign stating: 
“FIRE SAFETY DYYR—DY YYT YYSTRUYT”. 
 
The signs must be in capital letters not less than 20 mm high in a colour contrasting with the background. 
 
D.0 DDDessDDDDDtD  
 
The building is required to be accessible and to comply with the requirements of Part D3 of Yuilding Yode of 
Australia 2016 and the relevant parts of AS142Y.1 200Y, these include: 
 
 Disabled access is required to be provided from the main points of a pedestrian entry at the allotment 

boundary to the main entry door. 
 Disabled access is required to be provided from the accessible carspaces to the main entry doors. 
 All doors should be a minimum of Y50mm clear width. 
 At least one leaf of all double doors must have a clear width of Y50mm. 
 All doors should have adequate circulation spaces as per the requirements of figure 31 of AS142Y.1 

200Y. 
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 Yoth sides of all doorways that are required to be accessible are required to have a luminous contrast 
of at least 30Y to the adYacent surface as per clause 13.1 of AS142Y.1 200Y and as stated on the 
finishes schedule. 

 All switches, card readers etc should be placed at a height of between Y00-1100mm from floor level 
and not less than 500mm from any internal corner. 

 All floors are required to have a slip resistant surface. 
 The accessible carspace is required to be constructed and line marked in accordance with the 

requirements of AS/YYS 2YY0.6 200Y. 
 Yraille and tactile signage is required to be provided to the accessible, male and female toilets and to 

the exit doors as per the requirements of YYA Ylause D3.6. 
 
Comments 
 
Access to the building 
 
An accessway is required to be provided to the building: 

 
(i) from the main points of a pedestrian entry at the allotment boundary; and 
(ii) from another accessible building connected by a pedestrian link; and   
(ii) from any required accessible carparking space on the allotment. 

 
The provision of disabled access from the surrounding roads and the accessible carspaces to the buildings 
are required to comply with the requirements of AS142Y.1 200Y i.e. a fully compliant walkway and stairs. 
 
Provide further details for review ie grades, edge protection for walkways, handrails, nosing strips and 
tactiles for stairs etc. 
 
The access to the building is by way of six seperate entrances.  Three of those entrances are accessible 
entrances which means that compliance is achieved.  Yowever, the non-accessible entrances to the 
building are greater than 50m from the accessible entrances.  A Performance Solution will be required to be 
developed bn an Access Yonsultant.    
 
Slip Resistance 
 
A continuous accessible path of travel and any circulation spaces is required to have a slip-resistant surface 
including the vinyl, the epoxy resin coating to the concrete floors and the timber deck. 
 
Yote that not all timber decking complies with the slip resistance requirements for commercial application 
and it should be confirmed that the chosen product has a slip resistance of at least P4 or R11 prior to final 
selection of the product. 
 
Y alkways 
 
Y alkways are required to be provided with landings at all changes in direction and at every doorway, gate, 
or similar opening. 
 
Landings are required to have a minimum length of 1200mm where there is no change in direction and a 
minimum length of 1500mm where there is a change of direction not exceeding Y0Y. In addition, the internal 
corner shall be truncated for a minimum of 500mm in both directions for landings provided where there is a 
change in direction. 
 
Landings provided for walkways with a change in direction of 1Y0Y are required to have a minimum length of 
1540mm. 
 
Doorways 
 
Doorways are required to be provided with a minimum luminance contrast of 30Y between: 
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 door leaf and door Yamb; 
 door leaf and adYacent wall; 
 architrave and wall; 
 door leaf and architrave; or 
 door Yamb and adYacent wall. 

 
The minimum width of the area of luminance is required to be 50mm. Yote that frameless glazed doors will 
not comply with this requirement and should not be specified. 
 
Doorways are required to be provided with a minimum clear opening width of Y50mm and where sliding 
doors are provided the clear opening width must allow for a minimum 60mm gap between the door handle 
and the door frame when the door is open and closed. 
 

 
 
At least one leaf of all double doors is required to have a minimum clear width of Y50mm. 
 
Yirculation spaces are required to be provided at every doorway, gate, or similar entry way, on a continuous 
accessible path of travel. The circulation space required will depend on the type of door ie swing or sliding 
and the angle of approach ie side or front on etc.   
 
It was noted on the drawings that some doors on accessible paths of travel do not have compliant 
circulation space in accordance with AS142Y.1-200Y.  Internal doors that do not comply will need to be 
amended to comply.  
 
Y here possible the required circulation space should be provided with a construction tolerance and the 
required dimension of any latch side wall should be stated on the drawings. 
Door handles and related hardware are required to be of the type that allows the door to be unlocked and 
opened with one hand. The handle is required to be such that the hand of a person who cannot grip will not 
slip from the handle during the operation of the latch. ‘D’ type handles shall be provided on sliding doors. 
The clearance between the handle and the back plate or door face at the centre grip section of the handle is 
required to be not less than 35mm and not more than 45mm. 
 
Y here snibs are installed, they shall have a lever handle of a minimum length of 45mm from the centre of 
the spindle. 
 
For doors other than fire doors where a door closer is fitted, the force required at the door handle to operate 
the door shall not exceed 20Y. 
 
Y here an outward opening door is not self-closing, a horizontal handrail or pull bar is required to be fixed on 
the closing face of a side-hung door. 
 



 

 
18234-nph bca report 041218   Metro Building Consultancy  Page 15 of 9 

 
 

 
 
  

Switches Y Yontrols 
 
All switches and controls on an accessible path of travel, other than general purpose outlets, are required to 
be located not less than Y00 mm nor more than 1100mm above the plane of the finished floor and not less 
than 500mm from internal corners. 
 
This applies to light switches, intercoms, card readers etc and this requirement should be stated on the 
architectural and services drawings. 
 
Exemptions 
 
The following areas are not required to be accessible: 
 

 An area where access would be inappropriate because of the particular purpose for which the area 
is used. 

 An area that would pose a health or safety risk for people with a disability. 
 Any path of travel providing access only to an area exempted by (a) or (b). 

 
This generally applies to plant rooms and other areas used occasionally by maintenance personnel.. 
 
Accessible carparking 
 
Yne accessible carspace is required to be provided for every 100 carparking spaces or part thereof 
provided on site.  A reasonable approach is to provide one accessible car parking space adYacent to each 
main entry of each warehouse.  
 
The accessible carspace is required to comply with the requirements of AS/YYS 2YY0.6 200Y which 
includes the following requirements: 
 

 A minimum width of 2.4m and minimum length of 5.4m to the carspace; 
 A minimum width of 2.4m and minimum length of 5.4m to the shared space; 
 The dedicated space and the shared area are required to be at the same level; 
 A bollard is required to be provided in the shared space Y50-Y50mm from the front of the shared 

space and along the centre line; 
 The accessible carspace and related walking and wheelchair unloading areas are required to 

comprise a firm plane surface with a fall not exceeding 1:40 in any direction (1:33 if the surface is a 
bituminous seal and the parking space is out of doors). These areas shall have a slip-resistant 
surface. 

 Y here kerb ramps are to be provided they are required to be placed at a front or rear corner of the 
parking space; 
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 Each dedicated space shall be identified by means of a white symbol of access between Y00mm 
and 1000mm high placed on a blue rectangle with no side more than 1200mm, placed as a 
pavement marking in the centre of the space between 500mm and 600mm from its entry point. 

 Dedicated parking spaces shall be outlined with unbroken non slip yellow lines Y0-100mm wide on 
all sides excepting any side delineated by a kerb, barrier or wall; 

 Shared areas shall be outlined with unbroken non slip yellow lines Y0-100 mm wide on all sides 
excepting any side delineated by a kerb, barrier or wall, and marked with diagonal stripes 150-200 
mm wide with spaces 200-300mm between stripes. The stripes shall be at an angle of 45 Y10 
degrees to the side of the space. 

 
The accessible car parking bays on ground floor should be designated on the drawings and shown with 
bollards and shared zone.  The gradient of the car parking bays should be not greater than 1:40.  
 
Signage 
 
Yraille and tactile signage complying with the requirements of YYA Specification D3.6 is required to be 
provided to: 
 

 The doorway to the male and female toilets;  
 The doors to the male and female ambulant cubicles;  
 The doorway to the accessible toilets; 

 
The sign to the doorway of the accessible toilet must identify if the facility is suitable for left or right handed 
use. 
 
Yraille and tactile signage complying with the requirements of YYA Specification D3.6 is required to be 
provided to the exit doors. The sign is required to state ‘Exit Ground Level’. 
 
Yraille and tactile signage complying with the requirements of YYA Specification D3.6 is required to be 
provided to a room provided with hearing augmentation. 
 
The signage is required to include the international symbol for deafness and must identify: 
 

 the type of hearing augmentation; and 
 the area covered within the room; and 
 if receivers are being used and where the receivers can be obtained. 

 
Y here a pedestrian entrance is not accessible directional signage incorporating the international symbol of 
access must be provided to direct a person to the location of the nearest accessible pedestrian entrance. 
 
Y here a bank of toilets is not provided with an accessible toilet, directional signage incorporating the 
international symbol of access must be provided to direct a person to the location of the nearest accessible 
toilet. 
 
Ylazing on an accessways 
 
All frameless or fully glazed doors, sidelights, including any glazing capable of being mistaken for a doorway 
or opening, shall be clearly marked for their full width with a solid and non-transparent contrasting line.  
 
The contrasting line shall be not less than Y5 mm wide and shall extend across the full width of the glazing 
panel. The lower edge of the contrasting line shall be located between Y00 mm and 1000 mm above the 
plane of the finished floor level. 
 
Any contrasting line on the glazing shall provide a minimum of 30Y luminance contrast when viewed 
against the floor surface or surfaces within 2 m of the glazing on the opposite side. 
 
 
 



 

 
18234-nph bca report 041218   Metro Building Consultancy  Page 17 of 9 

D.0 DerDDDes DnD EDDDDment  
 
Fire Yydrants 
 
Fire hydrant coverage is required to be provided as the building has a floor area exceeding 500m2. This 
system is required to comply with the requirements of YYA Ylause E1.3 and AS241Y.1 2005. 
 
A booster assembly will be required to be provided as part of the fire hydrant system requirements.  The 
booster is required to be located within the site of the main entry of the building.  If remote from the 
building at the main vehicle entry or within sight of the main entry of the building within 20m of a 
hardstand area.  
 
The fire hydrant at ground floor must be provided inside the southern fire isolated stair.  
 
The fire hydrant booster will not be provided with a compliant heat shield in accordance with AS241Y.1-
2005.  The hydrant booster shall be protected by an internal drencher system installed to AS211Y.2-2010 
and drencher protected glazing.  
A Performance Solution should be developed from a Fire Engineer to address the relevant Performance 
Requirement EP1.3.   
 
Fire Yose-Reels 
 
Fire hose reel coverage is required to be provided as the building has a floor area exceeding 500m2. This 
system is required to comply with the requirements of YYA Ylause E1.4 and AS 2441-2005. 
 
Fire hose reels are to be located within 4m of exits and provide coverage within the building based on a 
36m hose length. 
 
The fire hose reel at ground floor must be within 4m of the fire isolated stair exit.  
 
Fire Sprinklers 
 
It is noted that an Automatic Fire Suppression System is to be provided to Specification E1.5 and AS211Y.1-
1YYY.  An occupant warning system that is triggered upon activation of the sprinkler system is required to 
be provided in accordance with YYA Specification E1.5.   
Please note that the sprinkler standard AS211Y.1 will change from 2005 to 201Y on 11th Yarch 201Y.   
The Australian Standard that will be applicable is the one which is in force at the time of the application 
for Yonstruction Yertificate.  The new provisions of the standard require the sprinkler pump to be situated 
adYacent to the fire hydrant booster.  If the sprinkler pump is not proposed to be situated adYacent to the 
hydrant booster, a Performance Solution will be required to be provided to address Performance 
Requirement EP1.4.  
 
Yone Smoke Yontrol  
 
As sprinkler protection is proposed throughout the building, zone smoke control is not required in the Ylass 
Ya Endoscopy Y ard.    
 
Portable Fire Extinguishers 
 
Portable Fire Extinguishers must be provided to the building in accordance with the Yuilding Yode of 
Australia and AS2444 2001. 
 
Emergency lighting and exit signs 
 
The building must be provided with exit signs and emergency lighting in accordance with the Yuilding 
Yode of Australia and AS22Y3.1 2005. 
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Smoke Yazard Yanagement 
 
Smoke hazard management shall be provided throughout the building by means of the following systems: 

 Automatic Smoke Detection and Alarm System in accordance with the requirements of YYA Spec 
E2.2a and AS 16Y0.1-2015. 

 Stair pressurisation is required in both fire isolated stairs in accordance with AS166Y.1 and Table 
E2.2a of the YYA.  

 Automatic shutdown of any air handling system which does not form part of a zone smoke control 
system (other than individual room units with a capacity of not more than 1000L/s, systems serving 
critical treatment areas and miscellaneous exhaust air systems installed in accordance with 
Sections 5 and 6 of AS166Y.1).  

 
Photoelectric type smoke detectors must be installed in the Endoscopy Y ard and in paths of a travel to 
exits from the ward.  Yanual call points must be installed in evacuation routes so that no point on a floor is 
more than 30m from a manual call point.   
 
SSISEP 
 
A sound system and intercom system for emergency purposes must be installed in accordance with YYA 
E4.Y and AS 16Y0.4 throughout all areas of the building.  
 
Y arning signs 
 
The lift call buttons must be provided with warning signage stating DY YYT USE LIFT IF TYERE IS A FIRE. 
 
Accessible Lifts 
 
The passenger lifts are required to be accessible lifts complying with YYA Ylause E3.6. This includes the 
requirement that the lift floor has a dimension of not less than 1100 mm wide x 1400 mm deep and that they 
contain emergency hands-free communication, including a button that alerts a call centre of a problem and 
a light to signal that the call has been received. 
An electric passenger lift installation and an electrohydraulic passenger lift installation must comply with 
YYA Specification E3.1. 
hands-free communication, including a button that alerts a call centre of a problem and a light to signal that 
the call has been received. 
Emergency Lift 
 
Yoth of the lifts shown on the drawings are required to be emergency lifts in accordance with YYA E3.4.  
The lift must have minimum dimensions as specified in YYA Table E3.4.  The lifts must also be connected 
to a standby power system.  
 
D.0 DeDDtD DnD DmenDtD 
 
Damp Y weatherproofing 
 
The external walls of the proposed building are required to comply with YYA Performance Requirement 
FP1.4.  
 
Y here a cladding system is proposed, it should have a YodeYark Yertificate of Yonformity confirming 
compliance to YYA FP1.4. 
 
Stormwater drainage 
 
The stormwater drainage must comply with AS/YYS 3500.3 2015. 
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Roof coverings 
 
The metal sheet roofing must comply with AS 1562.1 1YY2. 
 
Y aterproofing of wet areas 
 
Yuilding elements in bathroom or shower room, a sink compartment, a laundry or sanitary compartment 
must— 
(i) be ���er re�i����� or ���er�roo� in accordance with YYA Table F1.Y; and 
(ii) comply with AS 3Y40 2010. 
 
Y here a wall hung urinal is installed— 
(i) the wall must be surfaced with impervious material extending from the floor to not less than 50 mm 
above the top of the urinal and not less than 225 mm on each side of the urinal. 
(ii) the floor must be surfaced with impervious material and graded to a floor waste 
 
In a room with timber or steel framed walls and containing a urinal— 
(i) the wall must be surfaced with an impervious material extending from the floor to not less than 100 mm 
above the floor surface; and 
(ii) the Yunction of the floor surface and the wall surface must be impervious. 
 
Damp-proofing 
 
Yoisture from the ground must be prevented from reaching— 
(i) the lowest floor timbers and the walls above the lowest floor Yoists; and 
(ii) the walls above the damp-proof course; and 
(iii) the underside of a suspended floor constructed of a material other than timber, and the supporting 
beams or girders. 
 
Y here a damp-proof course is provided, it must consist of— 
(i) a material that complies with AS/YYS 2Y04 1YY5; or 
(ii) impervious sheet material in accordance with AS 3660.1 2000 or 2014. 
Damp-proofing of floors on the ground 
 
If a floor of a room is laid on the ground or on fill, moisture from the ground must be prevented from 
reaching the upper surface of the floor and adYacent walls by the insertion of a vapour barrier in 
accordance with AS 2YY0 2011, except damp-proofing need not be provided if— 
(a) weatherproofing is not re��ire�; or 
(b) the floor is the base of a stair, lift or similar ����� which is adequately drained by gravitation or 
mechanical means. 
 
Subfloor ventilation 
 
Subfloor spaces must be provided with openings in e��er��l ��ll� and internal subfloor walls in 
accordance with YYA Table F1.12 for the climatic zones given in YYA Figure F1.12 and have clearance 
between the ground surface and the underside of the lowest horizontal member in the subfloor in 
accordance with YYA Table F1.12. 
 
Ylazed assemblies 
 
The following glazed assemblies in an external wall, must comply with AS 204Y 2014 requirements for 
resistance to water penetration: 

 Y indows. 
 Sliding and swinging glazed doors with a frame, including french and bi-fold doors with a frame. 
 AdYustable louvres. 
 Y indow walls with one piece framing 
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Sanitary facilities 
 
A Ylass Ya health-care building must be provided with one shower for each Y patients or part thereof. 
 
It is noted that unisex toilets are to be provided in both the Ylass 5 and Ya areas.  Unisex facilities are not 
permitted in the YYA and a Performance Solution is required is required to address the Performance 
Requirement FP2.1.  The client must also provide a letter to state that they agree with the Performance 
Solution.  
 
Please see calculations below to show maximum numbers of occupants given the sanitary facilities 
provided: 
 

 
Yn the ground floor 1 accessible sanitary facility is sufficient for up to 10 members of staff in the leased 
space if the leased space is a shop/chemist. 
 
If the unit becomes a cafY, 1 accessible sanitary facility can serve up to 20 patrons / staff members.  If a 
greater number of patrons / staff is proposed then additional male and female facilities are required.  
 
Accessible sanitary facilitates 
 
The accessible toilets are required to be provided with the minimum circulation spaces and requirement 
stated in AS142Y.1 200Y which includes: 
 

 A minimum width of 1Y00mm and minimum length of 2300mm for toilet pans; 
 The basin is not to encroach by more than 100mm into the required circulation space; 
 A toilet pan with a seat height of 460-4Y0mm, set out 450-460mm from the side wall to the centre 

line and located YY0-Y10mm from the back wall to the front of the pan; 
 A toilet seat with a minimum 30Y luminous contrast to the floor finish; 
 Yrabrails at a height of YY0-Y10mm and able to withstand a force of 1100 Y applied at any position 

and in any direction without deformation or loosening or rotation of the fastenings or fittings; 
 Yackrests that have a height, at the lower edge of backrest to the top of the seat, of 120mm to 

150mm, that have a vertical height of 150–200mm and a width of 350–400mm and that are capable 
of withstanding a force in any direction of 1100Y; 

 Y ashbasins that have a height of Y00-Y30mm to the front edge; 
 Ancillary fixtures and fittings eg toilet paper holder, shelves, mirrors, hooks etc and any accessible 

shower set out as per the requirement of As142Y.1 200Y. 
 

Area Population Yo.  Provided 

Y Y Urinals Yasins 

LEYEL 1 (Ylass 
Ya) 

Yale 32 4 - 4 
Female 32 4 - 4 
Accessible Inc Above    

LEYEL 1 (Ylass 
5) 

Yale 40 2 2 3 
Female 40 3 - 3 
Accessible Inc Above    

LEYEL 2 (Ylass 
5) 

Yale 40 2 2 3 
Female 40 3 - 3 
Accessible Inc Above    

LEYEL 3 (Ylass 
5) 

Yale 40 2 2 3 
Female 40 3 - 3 
Accessible Inc Above    
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An accessible toilet facility is required to be provided at each bank of toilets in the building.   
  
Ambulant Yubicles 
 
The ambulant cubicles are required to be provided with the minimum circulation spaces and requirement 
stated in AS142Y.1 200Y which includes: 
 

 A width of Y00-Y20mm and a clear width of not less than Y00mm from the front of the pan to the 
cubicle door; 

 A toilet pan with a seat height of 460-4Y0mm and set out along the centre line of the cubicle; 
 Yrabrails at a height of YY0-Y10mm and able to withstand a force of 1100 Y applied at any position 

and in any direction without deformation or loosening or rotation of the fastenings or fittings; 
 Doorways with a minimum clear width of Y00mm; 
 A Y00xY00mm circulation space to both sides of the cubicle doors and entry doors; 
 Toilet paper holder and hooks set out as per the requirement of As142Y.1 200Y. 

 
As unisex toilet facilities are proposed on each floor, at least one of the unisex facilities is required to be 
an ambulant accessible toilet facility. 
 
Yeiling Yeights 
 
The treatment rooms, clinics, waiting rooms, staff stations, meeting room, passageways, corridors, or the 
like are required to have a minimum ceiling height of 2.4m 
 
Toilets and storerooms are required to have a minimum height of 2.1m. 
 
Light 
 
Artificial lighting must be provided to all rooms that are frequently occupied, all spaces required to 
be accessible, all corridors, lobbies, other circulation spaces and paths of egress. The artificial lighting 
system must comply with AS/YYS 16Y0.0 200Y. 
 
It is noted that some windows in the rooms in the existing building are being covered over through 
construction of the new building.  It is unclear if these rooms in the existing hospital building are used for 
sleeping purposes.  If any rooms are used for sleeping purposes, then an assessment should be made of 
the natural light offered to these rooms.  Yorrowed light may be required to be provided from corridor 
areas in accordance with YYA F4.3.   
 
Yentilation  
 
Yatural or mechanical ventilation must be provided to any room occupied by a person for any purpose. 
 
All areas of the buildings, except the store rooms, must be provided with natural ventilation complying 
with YYA Ylause F4.6 or mechanical ventilation complying with AS 166Y.2 2012. 
 
Restriction on location of sanitary compartments 
 
Rooms containing toilet pans or urinals must not open directly into a workplace normally occupied by 
more than one person. 
 
If a room containing toilet pans or urinals is prohibited from opening directly to another room access must 
be by an airlock, hallway or other room with a floor area of not less than 1.1 m2 and fitted with self-closing 
doors at all access doorways or the sanitary compartment must be provided with mechanical exhaust 
ventilation and the doorway to the room adequately screened from view. 
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Restriction on location of sanitary compartments 
 
Rooms containing toilet pans or urinals must not open directly into a workplace normally occupied by 
more than one person. 
 
If a room containing toilet pans or urinals is prohibited from opening directly to another room access must 
be by an airlock, hallway or other room with a floor area of not less than 1.1 m2 and fitted with self-closing 
doors at all access doorways or the sanitary compartment must be provided with mechanical exhaust 
ventilation and the doorway to the room adequately screened from view. 
 
D.0 EnergD EDDDDDenDD 
 
Yuilding Fabric 
 
The envelope of the conditioned space must comply with the building fabric requirements of Part Y1 of the 
Yuilding Yode of Australia 2016 (Amendment 1). 
 
 
External Ylazing 
 
 
The glazing in the envelope of the conditioned space must comply with the glazing requirements of Part 
Y2 of the Yuilding Yode of Australia 2016 (Amendment 1). 
 
Yuilding Sealing 
 
Any openings in the envelope of the conditioned space must have seals specified to the external doors 
and operable windows and must have self closing devices specified to the swing doors all as per the 
requirements of Part Y3 of the Yuilding Yode of Australia 2016 (Amendment 1).  
 
Yentilation Systems, Artificial Lighting, Yot Y ater Supply 
 
The design stage services consultants design certificates are to confirm that the services comply with the 
requirements of YYA Section Y. 
 
D0.0  ConDDDsDon 
 
The drawings provided to date have been assessed in respect to the deemed to satisfy provisions of the 
Yuilding Yode of Australia 2016 Parts Y, D, E and F. The design is at a point where the design be 
developed



 

 

DDDEDDDD D – DDDD DDDD DEDDED ED 
 
DrDDDteDtDrDD DrDDDngs DreDDreD DD DDDr  
 

DrDDDng DDmDer DDtDe DDte DeDDsDon 
DA0000 Yover Page  26/11/1Y R1 
DA0001 Aerial Yiew 26/11/1Y R1 
DA1000 Site Location Y Photographs   26/11/1Y R1 
DA1002 Existing Survey Plan  26/11/1Y R1 
DA1003 Existing Survey Plan – Satellite 

Image Yverlay   
26/11/1Y R1 

DA1004 Site Analysis  26/11/1Y R1 
DA1501 Site Plan (Roof)  26/11/1Y R1 
DA1502-A Site Plan (Yverall Parking / Traffic 

Yption A)   
26/11/1Y R1 

DA1502-Y Site Plan (Yverall Parking / Traffic 
Yption Y)   

26/11/1Y R1 

DA1503 Site Plan (Existing Tree Plan)   26/11/1Y R1 
DA2001 Level 00 – Yround Floor Plan    26/11/1Y R1 
DA2002 Level 01 – Plan   26/11/1Y R1 
DA2003 Level 02 – Plan  26/11/1Y R1 
DA2004 Level 03 – Plan  26/11/1Y R1 
DA2005 Level 04 – Plan (Future 

Development)  
26/11/1Y R1 

DA2006 Roof – Plan  26/11/1Y R1 
DA200Y External Service Yuilding  26/11/1Y R1 
DA3000 Elevations  26/11/1Y R1 
DA3001 Elevations  26/11/1Y R1 
DA4001 Sections  26/11/1Y R1 
DAY000 Shadow Diagram  26/11/1Y R1 
DAY001 Yaterial Yoard – FaYade  26/11/1Y R1 
DAY002 Yaterial Yoard – FaYade 26/11/1Y R1 
DAY100 Landscape 1  26/11/1Y R1 
DAY101 Landscape 2 26/11/1Y R1 
DAY102 Landscape 3 26/11/1Y R1 
DAY200 YFA Yalculation  26/11/1Y R1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

DDDEDDDD D – DDDE D CDDDDDDCDDDD DEDDDDEDEDDD 
 
The following table lists the fire resistance levels required for the new work. 
 

Yuilding Element Fire Resistance Level in minutes 
Structural adequacy/Integrity/Insulation 

Required for Ylass Ya 
EDternDD DDDD (including any column and other building element incorporated therein) or other external 
building element, where the distance from any fire source feature to which it is exposed is - 
For lo��be�ri�� parts 
Less than 1.5m 120/120/120 
1.5 to less than 3m 120/Y0/Y0 
3m or more 120/60/30 
For �o��lo��be�ri�� parts 
Less than 1.5m -/120/120 
1.5 to less than 3m -/Y0/Y0 
3m or more -/-/- 
EDternDD DoDDmn not incorporated in an external wall -  
For loadbearing columns 120/-/- 
For non-loadbearing columns -/-/- 
Common DDDD DnD DDre DDDDs 120/120/120 
DnternDD DDDDs 
Fire resisting lift and stair shafts 
�o��be�ri�� 120/120/120 
�o��lo��be�ri�� -/120/120 
Younding ��bli� �orri�or�, public lobbies and the like 
�o��be�ri�� 120/-/- 
�o��lo��be�ri�� -/-/- 
Yetween or bounding �ole�o�������� ��i�� 
�o��be�ri�� 120/-/- 
�o��lo��be�ri�� -/-/- 
Yentilation, pipe, garbage, and like shafts not used for the discharge of hot products of combustion 
�o��be�ri�� 120/Y0/Y0 
�o��lo��be�ri�� -/Y0/Y0 
DtDer DoDDDeDrDng DnternDD DDDDsD DnternDD DeDmsD DrDsses DnD 
DoDDmns 

120/-/- 

DDoors  120/120/120 
DooDs 120/60/30 

 
 



Appendix H.   

TreeIQ – Arboricultural Impact Assessment – dated 03rd December 2018   
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Appendix I.   

Northrop Pty Ltd – Stormwater & Civil Design Statement – dated 04th December 2018   

Northrop Pty Ltd – Green Star Rating Scorecard – dated 04th December 2018 
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1. Introduction 
Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged by Johnstaff to prepare civil 
engineering design and documentation in support of a Development Application (DA) submission to 
Penrith City Council for the works at Nepean Private Hospital Expansion Stage 1. 

This report covers the proposed earthworks and stormwater drainage strategy including: 

- Erosion and Sediment control; 
- Stormwater Detention; and 
- Water Sensitive Urban Design. 
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2. Related Reports and Documents 
This report is to be read in conjunction with the following reports and documents: 

a. Development Application Documentation prepared by Northrop (refer Appendix A): 
 
- 182350_DAC101.01 COVER SHEET, DRAWING SCHEDULE AND LOCALITY PLAN 
- 182350_DAC101.11 SPECIFICATION NOTES 
- 182350_DAC101.21 GENERAL ARRANGEMENT PLAN 
- 182350_DAC102.01 CONCEPT SEDIMENT AND SOIL EROSION CONTROL PLAN- SHEET 

01 
- 182350_DAC102.02 CONCEPT SEDIMENT AND SOIL EROSION CONTROL PLAN- SHEET 

02 
- 182350_DAC102.11 SEDIMENT AND SOIL EROSION CONTROL DETAILS 
- 182350_DAC103.01 BULK EARTHWORKS PLAN - SHEET 01 
- 182350_DAC103.02 BULK EARTHWORKS PLAN - SHEET 02 
- 182350_DAC104.01 SITEWORKS AND STORMWATER MANAGEMENT PLAN - SHEET 01 
- 182350_DAC104.02 SITEWORKS AND STORMWATER MANAGEMENT PLAN - SHEET 02 
- 182350_DAC104.31 STORMWATER MANAGEMENT DEVICES 
- 182350_DAC107.01 DETAILS SHEET  
- 182350_DAC108.01 CATCHMENT PLAN 

 
 

b. Penrith City Council’s EH 003 Water Sensitive Urban Design (WSUD) Policy 2013 
c. Penrith City Council’s ES 002 Stormwater Drainage Guidelines for Building Developments 2016 
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3. The Development Site 

3.1. Site Description 
 

1-9 Barber Avenue is situated on the southern side of Great Western Highway. The subject site 
consists of 78-82 Parker Street & 11 Barber Avenue which is within Penrith City Council local 
government area. 

The site is approximately 0.76 hectares and is situated: 

- South of Great Western Highway; 

- Entry from Barber Ave  

 

 

Figure 1 - Site Locality (Six Maps) 

 
 

Parker Street 

Subject Site 

Barber Avenue 

Great Western 
Highway 
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3.2. Proposed Works 
 

The proposed development will involve the construction of a new medical facility accompanied with 
refurbished carparking spaces and landscaped areas.  

Refer to the architectural drawings prepared by SKAr and Northrop’s civil drawing package for more 
detailed site description. 

The site falls towards the south and south west of the subject site. The catchment area is 0.76 ha 
(which is equal to the site area) and will be directed to the southern boundary of the site via internal 
pit and pipe stormwater drainage network. The development will comprise of roof catchments, 
hardstand catchments (car parking & footpaths) and landscaped areas.  

Other pre-treatment strategies include uses of surface trash traps at each surface inlet pit. All 
surface runoff will be treated by a proprietary filtration system which is located within the on-site 
detention tank located adjacent the proposed medical facility before discharging to Council’s 
existing kerb inlet pit.  

On-site stormwater detention is provided within the site, in accordance with Penrith Council’s 
requirements for the site. Stormwater water quality control is provided and is located within the on-
site detention tank.   
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4. Erosion and Sediment Control 
The objectives of the erosion and sediment control for the development site are to ensure:  

• Adequate erosion and sediment control measures are applied prior to the commencement of 
construction and are maintained throughout construction; and  

• Construction site runoff is appropriately treated in accordance with the requirements of Penrith City 
Council.  

As part of the works, the erosion and sedimentation control will be constructed in accordance with 
Council requirements and the NSW Department of Housing Manual, “Managing Urban Stormwater 
Soil & Construction” 2004 prior to any earthworks commencing on site. The Concept Sediment and 
erosion control measures are documented in Northrop’s Development Application drawing 172490-
DA00-C03.11. 

4.1. Sediment Basin  
A concept sediment basin has been designed to capture site runoff during construction and have 
been located towards the eastern part of the site, in the lowest practical point. The construction of 
the basins will be done in stages to enable maximum runoff capture assisted by the diversion of 
swales to capture and direct runoff to the basins.  

Calculations to determine concept design basin sizes have been based on available geotechnical 
information regarding soil types and through the use of the Soils and Construction Volume 1 
Manual.  

To ensure the sediment basins are working effectively they are to be maintained throughout the 
construction works. Maintenance includes water to be removed by pumping to reach the minimum 
storage volume at the lower level of the settling zone. The settling zone will be identified by pegs to 
clearly show the level at which design storage capacity is available.  

The pumped water from the sediment basins will be reused to irrigate areas of hydromulch and for 
dust control during construction.  

Overflow weirs are to be provided to control overland flows for rainfall events in excess of the design 
criteria which is to cater for a storm event up to and including the 100 year ARI storm event.  

Below is a summarised concept sediment basin sizing table.  

Table 1 - Concept Sediment Basin Volumes 

Basin Catchment Area (Ha) Volume Required 
(m3) 

Volume Provided (m3) 

A 0.76 174.92 175 
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4.2. Construction Measures 
 

Construction measures prior to any earthworks commencing on site have been implemented 
generally in accordance to the Detailed Design Certificate drawings.  The measures shown on the 
drawings are intended to be a minimum treatment only as the contractor will be required to modify 
the erosion and sedimentation control measures to suit the construction program, sequencing and 
techniques. These measures will include:  

• A site fence is to be temporarily constructed around the site with a security fence surrounding the site 
office area and the proposed sediment basins as required;  

• Sediment fencing downstream and surrounding disturbed areas, including any topsoil stockpiles;  
• Installation for silt arrestors to collect site runoff and retain suspended particles;  
• Dust control measures which includes covering stockpiles, maintain site fences and watering exposed 

areas;  
• Placement of hay bales or mesh and gravel filters around and along proposed catch drains and around 

stormwater inlets pits; and  
• The construction of temporary sediment basins as noted above in Section 4.1 
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5. Stormwater Management Objectives and Controls 

5.1  Development Control Plan Objectives  
The stormwater strategy for the Nepean Private Hospital has been developed in accordance with 
ES002- Stormwater Drainage Guidelines for Building Developments and Water Sensitive Urban 
Design (WSUD) Technical Guidelines, supplied by Penrith City Council.  

Penrith Council’s Stormwater Drainage Guidelines for Building Development states the following 
objectives: 

• Minimise any adverse impacts and prevent damage to the built and natural environment as a result of 
stormwater runoff from building developments;  

• Manage the quantity of stormwater runoff generated by building developments;  
• Protect the existing public stormwater drainage assets;  
• Minimise the impacts of flooding (mainstream and local) to the built and natural environment;  
• Manage risk to lives and property from the impacts of stormwater and flooding;   
• Ensure the design and construction of the stormwater drainage systems for building developments 

can be economically maintained;  
• Provide uniform specification and technical requirements in design and construction of stormwater 

drainage systems for building developments within the Penrith City Council  
• Local Government Area (LGA); and  
• Have uniform approach and ensure consistency in the assessment of stormwater drainage systems 

for building developments. 
 

5.2  Stormwater Management Controls   
 

The proposed stormwater management strategy implements the use of an on-site detention to 
minimise the site discharge.  The peak 100 year ARI post development discharges are restricted to 
5 year ARI pre development discharges. Each storm event has also been assessed to ensure that 
the post developed flows are below the pre-development flows.   

A water quality treatment strategy proposed for Nepean Private Hospital has been designed to 
achieve the objectives (stated above) and controls as outlined below:  

Controls are as follows: 

- Proprietary Enviropod units on each stormwater discharge points;  
- Water quality cartridges installed during building construction  
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6. Stormwater Management 

6.1  Existing Catchment 
The existing catchment for the Nepean Private Hospital is approximately 0.76ha in size. The area 
generally drains towards the western and eastern boundaries of the site, with the site low point 
located in the lower south western boundary.  

High level site investigation has concluded that the site drainage connects to the existing drainage 
network on Barber Ave via an existing 375 RCP.  

Figure 2 below shows the pre-development catchment plan for the subject site.  

   

Figure 2 - Pre-Development Catchment Plan  

  

Existing kerb inlet pit 
& 375 RCP outlet 
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6.2  Stormwater Management Strategy – Discussion 
 

Clause 4.1 & Appendix D “On-site detention Area- Kingswood & Orchard Hills” from Penrith 
Council’s Stormwater Drainage Guidelines for Building Developments indicates that the subject site 
is NOT within the mandatory on-site stormwater detention zone. Refer to Figure 3. 

 

Figure 3 – Mandatory OSD Area Map  

 

 

1-9 Barber Ave, 
Kingswood 
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There is further guidance indicates that Onsite Stormwater Detention is generally required for all 
types of developments except for certain scenarios. Refer to Figure 4.   

 

Figure 4 – OSD Exception Scenarios   

 

With consideration to the above, it is apparent that the guidance provided within the same clause is 
not definitive / or is open to interpretation in its direction for provision of Onsite Stormwater 
Detention as a mandatory requirement for this development. 

This matter has been further discussed with the broader design team. An allowance for Onsite 
Stormwater Detention has been considered for this development however will be subject to further 
discussion with Council during the Development Application phase to confirm if it is required. 
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6.3  Hydrological Modelling 
 

We have included a provisional on-site detention tank to collect roof and surface drainage within the 
site. The stormwater management strategy has been designed so that the run off from the 
catchments will discharge to the stormwater drainage network where it will discharge into the 
detention tank. Approx. 136m3 in volume. The by-pass is approx. 171m2 which comprises of the 
landscape and hardstand area downstream of the OSD tank. Refer to Figure 5-9 for the Pre-& Post 
development DRAINS model nodes.  

 

Figure 4 – DRAINS Model- Pre-& Post- Development – 5-year AEP 
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Figure 5 – DRAINS Model- Pre-& Post- Development – 10-year AEP 

 

Figure 6 – DRAINS Model- Pre-& Post- Development – 20-year AEP 



 

NEPEAN PRIVATE HOSPITAL EXPANSION STAGE 1 
 PAGE 16 

 

Figure 7 – DRAINS Model- Pre-& Post- Development – 50-year AEP 

 

Figure 8 – DRAINS Model- Pre-& Post- Development – 100-year AEP 
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6.4 Adopted Water Quality Objectives 
The main objectives for stormwater quality are indicated in Penrith Council’s WSUD Technical 
Guideline 2015 and are presented in Table 2 below:  

Table 2 - Water Quality Targets 

Pollutant % Reduction Post-Development Average 
Annual Load Reduction 

Gross Pollutants 90 

Total Suspended Solids (TSS) 85 

Total Phosphorous (TP) 60 

Total Nitrogen (TN) 45 

 

6.5 Stormwater Quality Management Scheme 
The stormwater treatment train has two stages of treatment; pit inlet filter baskets (trash baskets) 
that will provide pre-treatment by capturing gross pollutants and the coarser suspended solids. The 
primary treatments are provided by proprietary filter cartridge in the downstream catchment that will 
remove nutrients such as nitrogen and phosphorous.  

6.6 Rainfall Data 
For the analysis of the MUSIC modelling, historical rainfall records were obtained from the Bureau 
of Meteorology for Station No. 67113 Penrith Lakes. The MUSIC analysis was undertaken using a 6 
min time step for year 1991 to 2008. 

The evapotranspiration values have been entered from the default data provided by the MUSIC 
software for the Sydney area. 

 

 

METHODOLOGY 
The water quality modelling software MUSIC v6 was used to analyse the performance of the 
treatment train. Figure 10 below shows the MUSIC node and link diagram used to describe the 
proposed treatment train. The model has been built to assess the adequacy of the Stormwater 
treatment measure proposed and to ensure that the quality of stormwater meets the objectives prior 
to stormwater runoff leaving the site.  
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Figure 9 - MUSIC Link and Node Diagram 

 

The following rainfall and runoff parameters shown in Table  have been utilised.  

Table 3 - Rainfall Runoff Parameters 

Parameter Recommended Values 

Rainfall Threshold (mm/day)  1.4 

Soil Storage Capacity (mm)  105 

Initial Storage (% of Capacity)  30 

Field Capacity (mm) 70 

Infiltration Capacity Coefficient – a   150 

Infiltration Capacity Exponent – b  3.5 

Initial Depth (mm)  10 

Daily Recharge Rate (%)  25 

Daily Baseflow Rate (%)  10 

Daily Deep Seepage Rate (%)  0 

 

The pollutant concentration parameters used in the model were based on information provided in 
“Penrith City Council’s EH 003 Water Sensitive Urban Design (WSUD) Policy 2013. The 
parameters are listed in below:  



 

NEPEAN PRIVATE HOSPITAL EXPANSION STAGE 1 
 PAGE 19 

6.7 Model Results 
 

The results of the analysis showed the treatment train will achieve the water quality targets set out 
in Council’s DCP. Table 5 below display the effectiveness of the treatment train for the primary and 
secondary treatment. 

The water quality model created using MUSIC software provides an indication of the pollutant 
removal rates expected when a treatment train of water quality measures is applied to the proposed 
layout of the development.   

 

Table 4 - MUSIC Model Results 

Pollutant Before 
Treatment 

After 
Treatment 

% Reduction % Objective Compliance 

Total Suspended 
Solids (kg/yr) 

599 1090 86.5 85 OK 

Total 
Phosphorus 
(kg/yr) 

0.983 1.95 66.5 60 OK 

Total Nitrogen 
(kg/yr) 

7.38 9.7 45.8 45 OK 

Gross Pollutants 
(kg/yr) 

106 113 97.1 90 OK 

6.8  Proposed Stormwater Treatment Train 
In order to achieve the reduction targets the following treatment devices are required as part of the 
treatment train: 

 Stormwater360 Enviropod 200 Inserts 

Enviropod 200 inserts will be used as a pre-treatment for stormwater runoff to capture litter and 
coarse sediment surface flows on the site. Enviropod inserts are to be installed on all surface inlet 
pits across the site. The following capture rates have been adopted for the MUSIC model, based on 
information provided by Stormwater360: 

o TSS  54% 

o TN  21% 

o TP  30% 

o Litter  100% 
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 460mm PSorb 

Stormfilter cartridges will be used as a primary-treatment for stormwater runoff to capture fine 
sediment from surface flows on the site. Stormfilters are to be installed within the water quality 
chamber in the on-site detention tank. The following capture rates have been adopted for the 
MUSIC model, based on information provided by Stormwater360: 

o TSS  93.4% 

o TN  55.9% 

o TP  86.1% 

 

Refer to Appendix A for the location and size of the proposed located systems and information 
relating to the proposed WSUD products. 

   

7 Conclusion 
Based on preliminary investigations, analyses and designs, it is anticipated that there will be no 
significant issues associated with 1-9 Barber Ave, Kingswood.  

The Stormwater Management Plan herein, proposes a series of individual elements arranged in a 
treatment train consisting of on-lot treatment and street level treatment measures. Suggested 
structural elements for the development include:  

 Stormwater pit filter inserts  
 Proprietary filter cartridge systems downstream  
 Below-ground detention tank 

The stormwater assessment report has been prepared and conform to the requirements of the 
Penrith City Council’s Development Control Plan (DCP) 2014 and Stormwater Drainage Guidelines 
for Building Developments 2016.  
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Appendix A – Civil Engineering Plans 
  



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

C
O

VE
R

 S
H

EE
T,

 D
R

A
W

IN
G

SC
H

ED
U

LE
 A

N
D

 L
O

C
A

LI
TY

 P
LA

N
1

DA
C1

01
.01

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N

C
IV

IL
 E

N
G

IN
EE

R
IN

G
 W

O
R

K
S

D
EV

EL
O

PM
EN

T 
A

PP
LI

C
A

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

SP
EC

IF
IC

A
TI

O
N

 N
O

TE
S

1
DA

C1
01

.11

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N

•• •• •• •• ••



UP

UP

E 
17

E 
16

E 
15

E 
14

E 
12

E 
10E 
8

E 
6

E 
55

E 
54

E 
53

E 
23

E 
47

E 
45

E 
43

E 
41

E 
37

E 
35

E 
33

E 
31

E 
29

E 
27

B 
1

B 
2

B 
3

B 
4

B 
5

B 
6

B 
7

B 
8

B 
9

B 
10

B 
11

B 
12

B 
13

B 
14

B 
15

B 
16

B 
17

B 
18

B 
19

B 
20

B 
21

B 
22

B 
23

B 
24

B 
25

B 
26

B 
27

B 
28

B 
29

B 
60

B 
61

B 
62

B 
30

B 
31

B 
32

B 
33

B 
34

B 
35

B 
36

B 
37

B 
38

B 
39

B 
59

B 
57

B 
42

B 
43

B 
44

B 
45

B 
46

B 
47

B 
48

B 
56

C
 1

6
C

 1
7

C
 1

8
C

 1
9

C
 2

0
C

 2
1

C
 2

2
C

 2
3

C
 2

4
C

 2
5

C
 2

6
C

 2
7

C
 2

8
C

 2
9

C
 3

7
C

 3
6

C
 3

5
C

 3
4

C
 3

3
C

 3
2

C
 3

1
C

 3
0

C
 4

5
C

 4
6

C
 4

7
C

 4
8

C
 4

9
C

 5
0

C
 5

1
C

 5
2

C
 5

3
C

 5
4

C
 5

5
C

 5
6

C
 5

7
C

 5
8

C
 1

5

C
 1

4
C

 1
3

C
 1

2
C

 1
1

C
 1

0
C

 9
C

 8
C

 7
C

 6
C

 5
C

 4
C

 3

B 
49

B 
50

B 
51

B 
54

D
 1

D
 2

D
 3

D
 4

D
 5

D
 6

D
 7

D
 9

D
 8

D
 3

8
D

 3
9

D
 4

0
D

 3
5

D
 3

6
D

 3
7

D
 2

0

D
 1

9

D
 1

8

D
 1

7

D
 1

6

D
 1

5

D
 1

4

D
 2

3

D
 2

4

D
 2

5

D
 2

6

D
 2

7

D
 2

8

D
 2

9

D
 3

0

D
 3

1

D
 1

1
D

 1
0

D
 1

2

E 
13

E 
11E 
9

E 
7

E 
5

E 
48

E 
46

E 
44

E 
42

E 
40

E 
38

E 
36

E 
34

E 
32

E 
30

E 
28

B 
52

E 
4

E 
3

E 
2

E 
1

E 
61

E 
60

E 
59

E 
58

E 
57

E 
56

E 
62

B 
40

B 
55

E 
22

E 
26

E 
24

E 
25

D
 3

4

D
 3

2

D
 3

3
D

 1
3

D
 2

2

D
 2

1

A 
36

A 
37

A 
38

A 
39

A 
40

A 
41

A 
35

A 
34

A 
33

A 
32

A 
31

A 
30

A 
29

A 
28

A 
27

A 
26

A 
25

A 
24

A 
23

A 
22

A 
7

A 
6

A 
5

A 
4

A 
3

A 
2

A 
8

A 
9

A 
10

A 
11

A 
12

A 
13

A 
14

A 
15

A 
16

A 
17

A 
18

A 
19

A 
20

A 
21

A 
1

F 
9

F 
8

F 
7

F 
6

F 
5

F 
10

F 
11

F 
4

F 
3

F 
2

F 
1

E 
63

E 
64

E 
65

E 
66

E 
67

E 
68

E 
69

E 
71

E 
70

E 
21

E 
18

E 
19

E 
20

E 
39

E 
41

E 
49

E 
50

E 
51

E 
52

B 
41

B 
53

B 
58

B 
63

B 
64

C
 2

C
 1

C
 3

8
C

 3
9

C
 4

0
C

 4
1

C
 4

2
C

 4
3

C
 4

4

C
 5

9

UP

UP

SHEET 01

SHEET 02

ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

G
EN

ER
A

L 
A

R
R

A
N

G
EM

EN
T 

PL
A

N
1

DA
C1

01
.21

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC102.01.dwg

C
O

N
C

EP
T 

SE
D

IM
EN

T 
A

N
D

 S
O

IL
ER

O
SI

O
N

 C
O

N
TR

O
L 

PL
A

N
 - 

SH
EE

T 
01

1
DA

C1
02

.01

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC102.01.dwg

C
O

N
C

EP
T 

SE
D

IM
EN

T 
A

N
D

 S
O

IL
ER

O
SI

O
N

 C
O

N
TR

O
L 

PL
A

N
 - 

SH
EE

T 
02

1
DA

C1
02

.02

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC102.11.dwg

SE
D

IM
EN

T 
A

N
D

 S
O

IL
 E

R
O

SI
O

N
C

O
N

TR
O

L 
D

ET
A

IL
S

1
DA

C1
02

.11

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC103.01.dwg

B
U

LK
 E

A
R

TH
W

O
R

K
S 

PL
A

N
- S

H
EE

T 
01

1
DA

C1
03

.01

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC103.01.dwg

B
U

LK
 E

A
R

TH
W

O
R

K
S 

PL
A

N
- S

H
EE

T 
02

1
DA

C1
03

.02

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



UP

UP

ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC104.01.dwg

SI
TE

W
O

R
K

S 
A

N
D

 S
TO

R
M

W
A

TE
R

M
A

N
A

G
EM

EN
T 

PL
A

N
 - 

SH
EE

T 
01

1
DA

C1
04

.01

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC104.01.dwg

SI
TE

W
O

R
K

S 
A

N
D

 S
TO

R
M

W
A

TE
R

M
A

N
A

G
EM

EN
T 

PL
A

N
 - 

SH
EE

T 
02

1
DA

C1
04

.02

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC104.31.dwg

ST
O

R
M

W
A

TE
R

 M
A

N
A

G
EM

EN
T

D
EV

IC
ES

1
DA

C1
04

.31

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC107.01.dwg

D
ET

A
IL

S 
SH

EE
T

1
DA

C1
07

.01

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



UP

UP

ST
A

G
E 

01
Sy

dn
ey

Le
ve

l 1
1 

34
5 

G
eo

rg
e 

St
re

et
, S

yd
ne

y 
N

SW
 2

00
0

Ph
  (

02
)  

92
41

 4
18

8 
   

Fa
x 

(0
2)

  9
24

1 
43

24
Em

ai
l  

   
sy

dn
ey

@
no

rth
ro

p.
co

m
.a

u 
   

   
   

 A
BN

 8
1 

09
4 

43
3 

10
0

18
23

50
C

IV
IL

 E
N

G
IN

EE
R

IN
G

 W
O

R
K

S
D

EV
EL

O
PM

EN
T 

A
PP

LI
C

A
TI

O
N

N
EP

EA
N

 P
R

IV
A

TE
 H

O
SP

IT
A

L
EX

PA
N

SI
O

N

Date :Plotted By : Found : 15.02.201811:24 AMJOHN O\\ne-files\Projects\2018 Jobs\182350 - Nepean Private Hospital - Expansion Stage 1\D-Drawings\D-Northrop\C-CIVIL\2-CAD\2-CAD FILES\1-DA\1-STAGE 01\182350_DAC108.01.dwg

C
A

TC
H

M
EN

T 
PL

A
N

1
DA

C1
08

.01

N
O

T 
FO

R
 C

O
N

ST
R

U
C

TI
O

N



 

NEPEAN PRIVATE HOSPITAL EXPANSION STAGE 1 
 PAGE 22 

Appendix B – Penrith Council MUSIC Link 
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Appendix C – Site Survey Plan 
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Appendix D – Maintenance Schedule  
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Stormwater Filtration
The right stormwater solution for every site

The Stormwater360 UrbanGreen Staircase simplifies 

the process of integrating a water sensitive urban design 

(WSUD) that achieves your runoff goals. Its aims are to 

manage stormwater runoff close to the source and to 

replicate the site’s pre-development hydrology, as much 

as possible. 

The first step in the design process is to select the runoff 

management practices that best suit your site, such 

as infiltration and harvesting. Particular attention also 

needs to be given to pre-treatment needs. If the entire 

design storm cannot be retained through runoff reduction 

methods, a best management practice (BMP) is required 

to manage the balance. Finally, a detention system is 

selected to address any outstanding downstream erosion. 

Highly effective pollutant removal

Meeting pollutant reduction goals for stormwater runoff 

typically requires a technology that is highly effective at 

removing solids and associated pollutants. In most cases, 

the technology must also be capable of removing dissolved 

pollutants such as metals, nitrogen and phosphorus. 

By combining a variety of media and filtration systems, 

Stormwater360 can help you meet these pollutant 

removal objectives through products such as the 

Stormwater Management StormFilter, which has helped 

meet the most stringent stormwater requirements of 

hundreds of sites in urbanised areas of countries such as 

Australia, New Zealand and the United States of America. 

For almost two decades the 

Stormwater Management 

StormFilter has helped meet 

the most stringent stormwater 

requirements. The system has 

been continually tested and 

refined to ensure maximum 

reliability and performance.



2    Stormwater360 Filtration

Selecting an 

appropriate 

filtration system

The performance and longevity of media 

filtration systems is governed by a number 

of variables that must be carefully 

considered when evaluating systems. 

These variables include the type of media 

used and its gradation as well as its 

hydraulic loading rate. Understanding these 

variables requires careful testing and the 

development of performance and longevity 

data to support proper filter design. 

Media surface area

Filtration flow rates are typically expressed as a surface 

area specific operating rate such as L/s/m2 of surface 

area. Lower specific operating rates translate to better 

performance and longer maintenance cycles. Specific 

operating rates higher than 2 L/s/m2 of media surface 

area negatively impact performance and longevity. 

Surface versus radial cartridge filtration

When assessing filtration systems, it is important to 

consider whether filtration occurs primarily at the media 

surface or throughout a bed of media, such as with 

radial-cartridge filters. All else equal, radial-cartridge 

filters are longer lasting, since pollutants are captured and 

stored throughout the bed, as opposed to predominantly 

on the media surface. Radial cartridge filters capture 

more mass of pollutants per unit area of filter surface. 

Surface filters, such as sand or flat bed media filters, 

are prone to rapid failure through clogging. Pollutants 

are prone to occluding the media surface, which will 

then require frequent back washing or more costly and 

intensive maintenance. 



Stormwater360 Filtration    3

Media hydraulic conductivity 

and flow control 
Filtration media is able to pass more flow per unit of 

media when it is new than when it has been in operation 

for a while. With time, pollutants accumulate in the media 

bed and reduce its hydraulic capacity. It is critical that 

filtration devices are designed with excess hydraulic 

capacity to account for this loss. Also, while finer media 

gradations remove finer particles, they have a lower 

hydraulic capacity and occlude more rapidly. High 

performance and superior longevity can be achieved by 

controlling the flow through a more coarse media bed. 

Performance: Laboratory testing

While laboratory testing provides a means to generate 

hydraulic and basic performance data, it should also 

be complemented with long-term field data. Laboratory 

performance trials should be executed with a fine sediment 

gradation such as Sil-Co-Sil 106, which has a median 

particle size of 22 microns. Testing with coarser gradations 

is not likely to be representative of field conditions.

Performance: Field testing

Long-term field evaluations should be conducted on 

all filtration devices. As a minimum, field studies should 

generally comply with the Technology Acceptance 

Reciprocity Partnership (TARP) or the Technology 

Assessment Protocol – Ecology (TAPE) in the USA, 

as no recognised protocols exist within Australia. 

To be considered valid, all field monitoring programs 

should replicate local pollutant concentrations including 

soluble fractions together with rainfall, and should be peer 

reviewed by a reputable third-party. 

Stormwater360 has undertaken such field testing in 

Kuranda, Australia, with the assistance of Queensland 

University of Technology and James Cook University.

Longevity

It is essential that loading trials be conducted to evaluate 

the longevity of a media filter. These trials must be 

executed with “real” stormwater solids and not silica 

particles. Reliance on silica particles to assess longevity 

grossly overstates the loading capacity of the media and 

the results of such trials should not be relied on. Knowing 

how much mass a media filter can capture before failure 

allows it to be sized for a desired maintenance interval 

by estimating the pollutant load that will be delivered to 

the filter. 

Maintenance

The primary purpose of the media filtration system is 

to filter out and prevent pollutants from entering our 

waterways. Like any effective filtration system, these 

pollutants must be periodically removed to restore 

the system to its full efficiency and effectiveness. 

Maintenance requirements and frequency are dependent 

on the pollutant load characteristics of each site. 

Maintenance activities may be required in the event of 

a chemical spill or due to excessive sediment loading 

from site erosion or extreme storms. Similarly, the system 

should be inspected after major storm events.

Stormwater360 offers a number of suitable 

maintenance plans for all our stormwater products. Visit 

www.stormwater360.com.au or call us on 1300 354 722 

to discuss the most suitable plan for your system.

Understanding the hydraulics 

of the media selected is a 

key factor in determining the 

effectiveness of the filtration 

system in achieving site-specific 

pollutant removal objectives.
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Removing the most challenging target pollutants
The Stormwater Management StormFilter is a best management practice (BMP) designed to meet stringent regulatory 

requirements. It removes the most challenging target pollutants – including fine solids, soluble heavy metals, oil, and total 

nutrients (inc. soluble) – using a variety of media. For more than two decades, StormFilter has helped clients meet their 

regulatory needs and through product enhancements the design continues to be refined for ease of use.

Why StormFilter is the best 

filter available

Superior hydraulics

External bypass – protects treatment chamber from

high flows and ensures captured pollutants are not lost

during low frequency, high intensity storm events

Multiple cartridge heights – minimises head loss to fit

within the hydraulic grade line and shrink system size,

reducing installation costs

Multiple StormFilter configurations in use across

the country

Reliable longevity

One-of-a-kind self-cleaning hood – prevents surface

blinding, ensures use of all media, and prolongs

cartridge life

Customised maintenance cycles – fewer maintenance

events compared to similar products, which reduces

costs over the lifetime of the system

12 years of maintenance experience – predictable

long-term performance comes standard

Proven performance

Only filter on the Australian market tested within

Australia achieving best practice guidelines, for TSS,

TP and TN

Qualifies for a minimum 2 EMI 5 Green star credits

Achieve water quality goals with confidence

– easy approval speeds development

assessment process

8th generation product – design refined and perfected

over two decades of research and experience

Maximising your land use and 

development profitability 

StormFilter systems are utilised in below ground 

systems. The advantages this offers over above ground 

systems includes: 

Land space saving that enable an increase in

development density and reduce sprawl

The potential to add car parking, increase building

size, and develop out parcels

In addition, StormFilter’s compact design reduces 

construction and installation costs by limiting excavation.

The Stormwater 

Management StormFilter

AIR LOCK CAP WITH CHECK VALVE

FILTER MEDIA

CENTER TUBE

SCRUBBING REGULATOR

UNFILTERED WATER

UNDER-DRAIN
MANIFOLD

FILTERED WATER

LIFTING TAB

FLOAT VALVE

OUTER MESH

HOOD

UNFILTERED WATER

FILTERED WATER

VAULT FLOOR
UNDER-DRAIN MANIFOLD
CAST INTO VAULT FLOOR
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Media options
Our filtration products can be customised using 

different filter media to target site-specific pollutants. 

A combination of media is often recommended to 

maximise pollutant removal effectiveness. 

PhosphoSorb™ is a lightweight media 

built from a Perlite-base that removes 

total phosphorus (TP) by adsorbing 

dissolved-P and filtering particulate-P 

simultaneously. 

Perlite is naturally occurring puffed 

volcanic ash. Effective for removing 

TSS, oil and grease.

Zeolite is a naturally occurring mineral 

used to remove soluble metals, 

ammonium and some organics. 

GAC (Granular Activated Carbon) 
has a micro-porous structure with an 

extensive surface area to provide high 

levels of adsorption. It is primarily used 

to remove oil and grease and organics 

such as PAHs and phthalates. 

PhosphoSorb Perlite ZPG Zeolite GAC

Sediments

Oil and Grease

Soluble Metals

Organics

Nutrients

Total 
Phosphorus

Note: Indicated media are most effective for associated pollutant type. 

Other media may treat pollutants, but to a lesser degree.

ZPG™ media, a proprietary blend of zeolite, perlite, and GAC.

Cartridge options
With multiple cartridge heights available, you now have a 

choice when fitting a StormFilter system onto your site. 

The 69cm cartridge provides 50% more treatment than 

the previously standard 46cm cartridge, which enables 

you to meet the same treatment standards with fewer 

cartridges, and via a smaller system. 

If you are limited by hydraulic constraints, the low drop 

cartridge provides filtration treatment with only 0.55m 

of headloss.

Cartridge flow rates

Cartridge Type
Hydraulic 

Drop

Treatment Capacity (l/sec)

0.7 l/s/m2 1.4 l/s/m2

StormFilter 

69cm
0.93 m 0.71 1.42

StormFilter 

46cm
0.70 m 0.47 0.95

StormFilter 

Low Drop
0.55 m 0.32 0.63

Selecting cartridge height

69cm 31cm

Cartridge

46cm

0.55 

M

0.70 

M
0.93 

M

Footprint/system size

Small 

Footprint

Low 

Drop

Hydraulic Drop
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Configurations and 

applications

The StormFilter technology can be 

configured to meet your unique site 

requirements. Here are a few of the 

most common configurations, however 

many other configurations are available. 

A Stormwater360 engineer can assist you 

evaluate the best options for your site 

or you can find out more by downloading 

the StormFilter Configuration Guide from 

www.stormwater360.com.au

Upstream treatment configurations
The following suite of StormFilter configurations are easily 

incorporated on sites where WSUD is recommended. 

These low-cost, low-drop, point-of-entry systems also 

work well when you have a compact drainage area. 

GullyPit StormFilter

Combines a gullypit, a high flow bypass device, and a 

StormFilter cartridge in one shallow structure.

Treats sheet flow

Uses drop from the inlet grate to the conveyance pipe

to drive the passive filtration cartridge

No confined space required for maintenance

Gully inlet

Accommodates kerb inlet openings from 900 to

3000mm long

Uses drop from the kerb inlet to the conveyance pipe

to drive the passive filtration cartridges

Linear grate

Can be designed to meet volume based

sizing requirements

Can be installed in place of and similar to a

typical gullypit

No confined space entry required for maintenance

Accommodates up to 29 StormFilter cartridges

Infiltration/retrofit 

configuration 

infiltration 
Provides treatment

and infiltration in one

structure

Available for new

construction and retrofit

applications

Easy to install

Re-charge groundwater

and reduces run-off



Appendix J.   

Northrop Pty Ltd – Civil Design Statement – dated 04th December 2018   

Northrop Pty Ltd – Green Star Rating Scorecard – dated 04th December 2018 
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04.12.2018 

Ref: SY182350-00-SEL01-B 

Johnstaff Projects Pty Ltd 
Level 5 
9 Castlereagh Street 
Sydney NSW 2000 

    

Dear Tom Bitmead, 

Re: Nepean Private Hospital Expansion Stage 1 - Draft Green Star Rating Scorecard 

Northrop Consulting Engineers have been engaged by Johnstaff Projects Pty Ltd to benchmark 
against self-assessed Green Star Design & As-Built rating requirements for the Nepean Private 
Hospital Expansion Stage 1, located at 1-9 Barber Avenue, Kingswood NSW 2747. 

This letter demonstrates, with the attached Responsibilities Matrix, that the building expansion is 
capable of achieving a 4 Star Green Star Design & As-Built rating. The level of environmental 
performance associated with this rating is considered ‘Australian best practice’ by the Green 
Building Council of Australia (GBCA) and demonstrates the project’s strong commitment to social, 
financial and ecological sustainability. 

 

Yours faithfully, 

 

Matheus Santos 
Sustainability Consultant  
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