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BACKGROUND 
The Maitland region is a strategic health provider within the Hunter New England Local Health District. 

The Maitland region will continue to experience growth and the projected demand for services will 
increase accordingly. The number and proportion of older residents (65 years and older) is expected to 
increase. Population growth, demographic changes, changes in patterns of disease, work practices, 
treatment modalities and advances in medical technology, will continue to place pressure on the 
existing infrastructure.  

The current services are at capacity resulting in a high percentage of patients attending or being 
referred to hospitals in Newcastle or Sydney to meet demand. There are limited ambulatory care 
services to assist in reducing hospital admissions and length of stay.  
 
The existing Maitland Hospital facility cannot support the growth and change in the type of services 
needed to provide contemporary health care to the Hunter Valley Region due to: 

+ A growing and ageing population in the Hunter Valley 

+ The facility is already operating at capacity 

+ The number of residents living with chronic disease is on the rise 

+ A number of issues relating to age, asset condition, compliance with current facility guidelines 
and ability to meet contemporary service delivery and models of care 

 
The proposed new Maitland Hospital at Metford provides an opportunity to develop a contemporary 
health facility that will meet the needs of the region well into the future. 
 
The range of services at the proposed new Level 4 hospital include emergency care, critical care, 
surgical care, acute care, maternity services, paediatric care, inpatient medical and surgical beds, 
rehabilitation, mental health, palliative care, chemotherapy, ambulatory care, and associated 
administrative and back of house services.  
 
The incorporation of technology and innovative treatment methodologies, care provision and patient 
services will be integral in the design of the new facility which will incorporate capacity for future and 
often unknown technological changes in clinical, clinical support and non-clinical areas.  
 

PRIMARY OBJECTIVES 
The primary objectives of the New Maitland Hospital development are to:  

+ Deliver the best quality integrated health services and clinical outcomes to the community of 
the Maitland region 

+ Develop a community recognised healthcare facility providing integrated health services that 
meets the community’s health needs now and into the future 

+ Provide health care teaching, training and education 

+ Develop a facility that will enhance patient treatment, create a supportive work environment 
and a stress -free experience for visitors, staff and carers 

+ Develop a master planning strategy that supports safe and efficient patient and staff 
movement through the various patient treatment /care regimes 

+ Establish suitable co-location of clinical departments to facilitate efficient work/materials flows 

+ Provide readily accessible short and long -term parking to support staff, patient and visitor 
access requirements to the Hospital 
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+ Develop a configuration of the hospital campus entry and internal road network to allow clear 
identification and navigation to key departmental access points ( e. g. Emergency 
Department / Main Entry / Ambulatory Services) 

+ Establish clear planning frameworks to allow future staging works that will reinforce the growth 
of the Hospital in a logical and efficient manner while minimising disruption to existing hospital 
operations 

+ Provide access to natural light, views and appropriate outdoor spaces where possible 
throughout the hospital campus 

+ Position the building footprint to allow future flexibility in site utilisation 

+ Develop engineering services to allow future expansion/reconfiguring of the Hospital while 
minimising disruption to future Hospital operations 

+ Place and orientate the hospital buildings to mitigate site constraints and minimise earthworks 
and the disturbance of natural bush land 

+ Establish key departmental linkages in line with current and future health delivery standards 

+ Deliver a high quality, inclusive and attractive health care site which achieves all objectives of 
the Better Placed – An Integrated Design Policy for the built environment of NSW2017 

 

THE SITE 

The site for the New Maitland Hospital (NMH) is located off Metford Road between the New England 
Highway and Raymond Terrace Road in Metford approximately 5 km east of the Maitland CBD. NMH 
will be located on Lot 7314 DP 1162607 and Part Lot 401 DP 755237 in the south-western portion of the 
Metford Triangle. The Metford Triangle is the old brickworks and quarry formally leased and operated by 
CSR. The triangle consists of four separate lots – Lot 7314 in DP 1162607, Part Lot 3 in DP 1091727 and Lots 
266 and 401 in DP 755237, approximately 42 hectares in size. 

Part Lot 401 has been incorporated within the site area to align with the State Significance Infrastructure 
(SSI) declared boundaries. The total area of Lot 7314 and Part Lot 401 is 19.37 hectares. Lot 7314 is 
owned by Health Administration Corporation (HAC), the remainder is Crown Land leased by CSR.  
 
The immediate surrounding environment of the Hospital site includes residential development to the 
south, recreational and open space to the north and west and natural and partly regenerated 
bushland to the east. A portion of the site still show vestiges of the previous quarry activities. 
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Figure One – Site location 

Key characteristics of the site comprise: 

+ Divergent topography varying from RL 26 to RL 10 over the site. Prominent level being RL 18-19 
with the primary slope running south to east through the site 

+ Remnant natural bushland to the south-western sector of the site primarily comprising of iron 
bark and spotted gum species  

+ Considerable sections of the site still exhibiting symptoms of the previous quarrying activity 

+ Notable views to the east over natural bushland and to the Hunter Valley region beyond 

+ An established residential development to the south of the site and open recreational fields to 
the north and east  
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CONCEPT PROPOSAL & CHARACTER 

As part of the master planning process developed by Health Infrastructure, a number of planning 
options were developed for the New Maitland Hospital on the Metford site. The key planning drivers as 
outlined earlier in this report have been: 

+ Developing a state of the art health care facility that meets the needs of catchment 
population of the Maitland region and the wider Hunter New England Health District 

+ Develop a master planning strategy that supports safe and efficient patient and staff 
movement through the various patient treatment /care regimes 

+ Develop a configuration of the hospital campus entry and internal road network to allow clear 
identification and navigation to key departmental access points 

+ Develop a responsive built outcome that enhances the regional character of the development  

+ Developing a high quality design outcome that enhances the patient, visitor and staff journey 
through access to natural light, views and appropriate outdoor spaces where possible 
throughout the hospital  

+ Positions the built footprint of the new Hospital to address site constraints and support 
sustainable future expansion of the health service 

 
 

 

Figure Two – Proposed Masterplan 
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The concept proposal provides for an eight-level building (including a lower ground floor) based on a 
ground floor podium structure supporting an ‘H’ shaped tower above.  

Car parking facilities are located to the west and east of the hospital podium. A helipad will be located 
off the west car parking facility, with a direct link to clinical services.  

A separate hospital wing is located south of the main hospital, with an internal connection to the 
Emergency Department. 

The ground floor of the New Maitland Hospital will accommodate the main entry functions, key clinical 
departments that require direct public access and retail. Three public entry points are located at the 
north, east and west ends of the ground floor, located adjacent to parking and vehicular drop-off 
areas. 

All loading dock functions and back of house facilities are located at lower ground level, separated 
from the public traffic flow.  

Vehicular access to the site is from Metford Rd. Two entries are proposed which provides separate 
public and ambulance access to the site. On-site vehicular movement has been planned to ensure 
that there is minimal conflict between the various types of vehicular traffic accessing the site. 

 

 

Figure Three – Vehicular Circulation 
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BUILDING ENVELOPE 
The concept proposal provides for an eight-level building. The building envelope consists of a ground 
floor podium, lower ground floor basement and six level tower plus roof plant.  

There is a separate linked building, to the south of the main Hospital, comprising of one and two storey 
facilities. 

The main inpatient wards structure has been orientated towards the eastern development of the site 
maximising the views for occupants and minimising over-viewing of the existing residential 
development to the south. This orientates the narrower elevation of the building to the residential zone 
of the development reducing the impact of the new development on surrounding residents. This 
orientation also helps elevate over-viewing of the adjacent hospital wing.  
 

FLOOR AREA & HEIGHT 

The hospital development is envisaged to provide about approximately 61,000m2 of hospital floor 
space, including acute and sub-acute facilities, emergency medicine and ancillary uses such as retail 
and required mechanical service zones.  

The overall height of the building is 8 levels (including lower ground floor) with the ground floor level 
being at RL 19.3 and the top of the building being at RL 56.30. 

 

LANDSCAPING 

The proposed Hospital planning has respected the importance and character of the iron bark forest on 
the south-western sector of the site and has maintained the majority of this zone both as a natural 
feature and also a buffer between the new Hospital development and the existing residential 
development to the south of the site. Required thinning of the forest and its undergrowth is needed as 
an asset protection zone within 70m of the southern, eastern and western facades in order to reduce 
bush fire risk.  

The areas of the site that have been subjected to mining activity will be landscaped as part of this 
redevelopment to promote native bushland by re-introducing native species endemic to the area. 

The landscaping treatment immediately adjacent to the new Hospital will range from a palette of soft 
landscape areas to open public paved areas leading directly from the main ground floor Hospital 
street for use as passive recreation and external seating zones. In addition, a number of enclosed and 
semi-enclosed courtyards will be established for use as external clinical treatment areas for rehab and 
other therapy regimes. 

 

VEHICLUAR CIRCULATION 

The proposed site for the New Maitland Hospital is approximately 6 kilometres from Maitland CBD via 
The New England Highway and will be centrally located to developing residential areas to the east and 
north of the site. Site access to the proposed Hospital will be via Metford Road, a single carriageway 
linking Raymond Terrace Road to the north with The New England Highway to the south. 
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Metford Road is intersected by Fieldsend Street at the north-western corner of the site where a new 
round-about is under construction to provide for the main entry to the new Hospital campus. A traffic 
study by GTA Consultants have supported this site access option citing that a roundabout at the 
intersection of Metford Road and Fieldsend Street would meet traffic volume requirements to serve the 
new Hospital.  

A secondary access point off Metford Rd is also proposed to allow emergency ambulance traffic to 
access the new Hospital without the need to interact with general public traffic and service vehicle 
traffic accessing the Hospital site. 

The internal traffic patterns of the New Maitland Hospital have been developed based on two primary 
internal roadways. The first runs parallel to Metford Road and encompasses drop-off zones to key entry 
points to the building. These entry points include the main entry to the Hospital linking directly to ground 
floor clinical and administrative zones and the main public lifts accessing clinical departments on the 
upper levels of the Hospital, as well as the Emergency Department and ambulatory care. 

The facility has been planned so that the orientation of key entry points, main entry, emergency 
department, are visible from Metford Rd allowing clarity for the public accessing the site and allowing 
them to make early decisions regarding the services they require prior to entering the hospital site. 

This primary internal road has been planned to allow a high degree of traffic flow and provide the 
ability for people to drop-off visitors along the length of the roadway during peak times where direct 
access to the main entry and Emergency Department. In addition, a parking facility has been planned 
parallel to the road providing multiple access points and having a capacity of up to 75 short-term 
parking spaces. 

The second primary onsite roadway runs parallel to the northern frontage of the hospital building and 
will cater for public accessing the main long-term parking facility on the site in addition to service 
vehicle connecting to the lower ground loading docks of the Hospital. This roadway will also provide 
access for the proposed bus and taxi drop-off zone for the facility. 

 

ACOUSTIC IMPACT 

A Noise and Vibration Assessment has been carried out and is included in the planning submission. 

The report provides an assessment of potential noise from excavation, construction and operation of 
the New Maitland Hospital and the potential impacts on surrounding sensitive precincts including the 
existing residential development to the south of the site and surrounding recreational fields to the east.  

 

SOLAR ACCESS & SHADOWING 

Shadow diagrams have been prepared which reflect the overshadowing impact of the New Maitland 
Hospital buildings at hourly intervals from 9am to 3pm during the winter solstice (June 21). These are 
provided on architectural drawing DA-16. 

The shadow study demonstrates that shadows cast by the proposed hospital envelope during these 
times easily fall within the site boundaries. There will be no overshadowing impact on any neighbouring 
properties including the existing residential development to the south of the proposed Hospital or the 
recreational fields to the east of Metford Road. 
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PRIVACY & VISUAL IMPACT 

There will be negligible impact on visual and acoustic privacy on neighbouring properties, in particular 
the residential area to the south of the site. 

The majority of the existing Iron Bark forest on the south-western sector of the site has been maintained 
both as a natural feature and also a buffer between the new Hospital development and the residential 
area to the south. This established forest combined with a distance of over 100m from the hospital to 
the nearest residential property boundaries precludes any overlooking of the hospital onto 
neighbouring residences and conceals the bulk of the hospital. 

In-patient wards have been orientated towards the east and west of the site maximising the views for 
occupants and further reducing over-viewing of the existing residential development to the south. 

 

 

Figure Four – Setbacks 

The above diagram illustrates the proposed location of the New Maitland Hospital to its immediate 
surrounds. The building footprint has been sited to the northern sector of the site maximising the 
distance from the existing residential development to the south.  

The closest built structure of the New Maitland Hospital to the existing residential properties is over 100 
metres. The majority of the built infrastructure on the southern sector of the site has a low activity 
function with minimal noise generation. 
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All loading dock and service related activity has been located on the eastern end of the lower ground 
floor of the Hospital (RL 14.3) with a 4-5 metre perimeter barrier in the form of a retaining wall to its 
southern end, minimising both visual and acoustic impact on the existing residential development. 

The helipad has been located to the northern boundary of the west car park, level with Ground Floor 
(RL 19.3). This location has the greatest separation from the residential development while still 
maintaining connection to clinical services. A detailed study was compiled to inform the best location 
taking flight path restrictions, noise implications and site topography into consideration. 

On the western boundary, the New Hospital has been set back an average of 70 metres to the Metford 
Road boundary. An existing corridor of mature trees has been maintained to this boundary further 
reducing the visual impact of the new building. 

A view analysis has been undertaken to demonstrate the visual impact of the hospital on the 
surrounding environment. Six key points were chosen for this analysis;  

+ Metford Road facing the north-west corner of site 

+ Fieldsend oval facing east 

+ Metford Road facing north to ambulance entrance 

+ Metford Road facing the south corner of site 

+ Tennyson Street facing north 

+ Stradbroke Avenue facing north-west 

 
Analysis shows the hospital will be clearly visible from the main entrance, appropriate for easy 
wayfinding. The hospital’s distance from the site boundary and location within existing vegetation 
softens the visual impact from other street viewpoints.  

This is provided on architectural drawings DA-18 and DA-19. 

 

CRIME PREVENTION THROUGH ENVIRONMENTAL DESIGN 

The Crime Prevention through Environmental Design (CPTED) guidelines under Section 79C of the EP&A 
Act 1979 are based on key principles for designing buildings and places that are safe and secure and 
which deter criminal behaviour. The four key CPTED principles are: 

+ Surveillance 

+ Access Control 

+ Territorial Reinforcement 

+ Space Management 

 

The New Maitland Hospital has adopted the principles of CPTED in developing the site master plan and 
concept planning to establish a safe and secure environment for staff, patients, contractors and visitor.  

The principles are outlined below. 
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SURVEILLANCE 

A key driver in CPTED is the concept of passive surveillance through the incorporation of design features 
that maximise visibility of people using a public space. The following principles will be adopted and / or 
addressed to achieve this: 

+ Facilitation and promotion of passive surveillance into public spaces from adjacent buildings, 
roads and spaces 

+ Promotion of passive surveillance from other users within the space by designing and 
encouraging a mixture of uses and users at different times of the day and night effectively 
activating the space for longer periods 

+ Providing unrestricted sight lines between spaces and avoiding blind spots where possible 

+ Providing lighting to ensure safe use and effective surveillance of the space after hours 

+ Connection of spaces where possible 

 

ACCESS CONTROL 

Access Control delineates spaces open to the public or where these spaces are restricted. The design 
will incorporate natural barriers such as roadways and landscaping, electronic and physical barriers 
through the use of the following: 

+ Reducing the number of public entries into the Hospital and securing these entries after hours 

+ Provision of CCTV monitoring of public areas to the Hospital linked back to a security monitored 
point 

+ Providing a 24-hour security station at the Emergency Department that can respond to other 
part of the Hospital during occasions of duress 

+ Providing a single point of public entry into the Hospital after hours (this would be through the 
Emergency Department) 

+ Providing electronic access points of entry and intercoms 

+ Providing access control to clinical departments after hours 

+ Providing 24 hour access control to engineering services areas and other sensitive sections of 
the Hospital 

 

TERRIOTRIALITY 

Territoriality provides social regulation through definition of space. The following principles will be 
adopted and / or addressed to achieve this: 

+ Clearly defining spaces into public and back-of-house through physical barriers or appropriate 
directional means 

+ Not mixing public, patient and back-of-house activity in the same space and therefore causing 
confusion in the diverse users of the space 

+ Clearly identify control points to clinical areas 

+ Ensure that circulation patterns are unambiguous and do not create confusion in offering too 
many options for travel 
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+ Reinforcing public areas by introducing amenities such as seating and other elements of 
activation attracting desired users of the space therefore deterring undesirable activity 

+ Clearly defining zones for public lifts and non-public (clinical) lifts allowing staff secure 
movement without the need to cross non-secure public zones 

 

PLACE MANAGEMENT AND MAINTENANCE 

Maintenance is a reinforcement of ownership of property where as decline in space management and 
maintenance signifies reduced jurisdiction by the owners of the space and therefore less control in 
relation to access. The following principles will be adopted and / or addressed to achieve this: 

+ External spaces are to be designed with robust finishes requiring minimal maintenance 

+ Ensuring clear observation lines to open areas that would be of high risk to the public such as 
loading docks and staff parking zones 

+ Restricting access to sensitive areas such as goods lifts 

 

VULNERABILITY 

The aspect of how vulnerable a person feels in a space will impact on the use of that space limiting its 
activation and attracting undesirable activity. The following principles will be adopted and / or 
addressed to achieve this: 

+ Effective lighting of spaces both natural and artificial 

+ Provision of clear exit (escape) pathways allowing users of a space the option of more than 
one route out of the area 

+ Avoiding blind spots in spaces and ensuring that distance visibility is available to all users of the 
space 

 

SUSTAINABILITY 

The design of the New Maitland Hospital demonstrates environmentally sustainable design through a 
framework that addresses the whole of life methodology in that hospitals are complex institutions 
having specialist needs and many impacts. The development of an ESD framework for the New 
Maitland Hospital is based on the following key principles: 

+ Developing a health service that will deliver better health outcomes to the Maitland Valley 
community 

+ Reducing the requirement for patients and their carers to travel outside their community to 
seek specialist health care, including the effects of financial loss due to extended periods 
required in attaining the appropriate health care 

+ Providing both short and long-term employment opportunities to the community 

+ Improving the Hunter New England Health Service’s self-sustainability and reducing 
dependency on external Health Districts 

+ Providing employment benefits for local support industries that provide services to the health 
industry and specifically to the New Maitland Hospital 

+ Regeneration of a site previously used for mining into a development delivering positive 
outcomes directly to the community 
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+ Establishing and improving on linkages with other public and non-for-profit health services 
including local GP’s and private hospitals 

+ Provision of new health services to the community not currently provided by the existing 
Maitland Hospital through the introduction of new models of care that streamline the 
treatment of patients reducing their time in hospital 

+ Providing improved health care support to local health practitioners through access to state of 
the art health care practices and facilities 

+ Attracting highly qualified health practitioners to the Maitland Valley 

+ Development of an energy efficient facility to NSW Engineering Services Guidelines, that will 
replace the existing Maitland Hospital taking its aging infrastructure and higher energy 
consumption systems off-line 

+ Developing an integrated health care facility that responds to its immediate site characteristics 
and the surrounding precincts, minimising impacts on existing developments 

+ Adopting cost effective energy efficient systems in heating, cooling, lighting and building 
management through an integrated building management control system 

+ Introducing on-site access to community public transport reducing the reliance on private 
transport 

+ Introduction of sustainable water management and re-use systems for use in landscape 
irrigation 

+ Incorporation of heat recovery systems minimising the energy use of the building 

+ Maximising recycling / re-use of construction waste to avoid waste to landfill, as well as 
provisions for effective recycling of operational waste 

+ Cost effective energy efficient building façade system minimising heat load and heat loss of 
the building 

+ Water efficient fixtures minimising water usage 

 

BETTER PLACED – AN INTEGRATED DESIGN 

The New Maitland Hospital has been designed to deliver the best quality integrated health services and 
clinical outcomes to the community of the Maitland region and the wider Hunter New England Health 
District. The section below outlines the approach taken in the development of the new facility in 
addressing the objectives of the Better Placed Policy. This will be an ongoing process that will be further 
addressed in the future planning and design stages of the New Maitland Hospital. 

+ BETTER FIT 

The new facility has been planned to integrate into its immediate and wider environment 
respecting the native forest to the south and surrounding residential developments. The facility 
has been orientated to address the primary access points into the site reinforcing clear 
community recognition and allowing the development to integrate into the unique 
environment of the Metford precinct. Building setbacks have been developed to establish a 
visual transition from communal areas to the building form which at all times takes into 
consideration the need to be part of the environment and community while at the same time 
addressing the need of the health service users for clear delineation of access, identity and 
useability.  
 
Please also refer to the following sections in this report:  CONCEPT PROPOSAL & CHARACTER 
(Page 4) 
 



fitzpatrick+partners 
 
EIS ARCHITECTURAL DESIGN STATEMENT 
 
NEW MAITLAND HOSPITAL 
11th May 2018 
Revision F 
Page 13 of 14 pages 
 
 

Partners: James Fitzpatrick, Simon Clarke 
Principals: Rod Pindar, Paul Reidy 

Senior Associates: Ray Cambridge, Kiran Jagdev, Melissa Edwards 
Associates: Matthew Mar, Jze Gan 

Nominated Architects: Simon Clarke 7808 & James Fitzpatrick 9303 
Australian Business Number: 19 081 636 900 

 
 

 

+ BETTER PERFORMANCE  

The New Maitland Hospital will replace the existing Maitland Hospital which is an assemblage of 
buildings dating back to the 19th century that have an assortment of engineering and 
environmental systems. The New Maitland Hospital will encompass contemporary engineering 
solutions for environment control, patient treatment and the establishment of workplace 
habitats that enhance both health treatment and staff wellbeing. The facility will incorporate 
building management systems that monitor internal environmental quality and energy use 
responding to the requirements of the space and its users.  

 
Introduction of sustainable water management and re-use systems for use in landscape 
irrigation.  
 
Incorporation of heat recovery systems minimising the energy use of the building 

 

+ BETTER FOR COMMUNITY 

The development of the New Maitland Hospital will deliver outcomes for the community 
through: 
- Deliver disease prevention, early intervention and health promotion across the lifespan. 
- Support a healthy start to life. 
- Empower communities to engage as partners in health and reduce health disadvantage. 
- Close the Gap between Aboriginal and non-Aboriginal health 
- Develop a culture of service and patient-centred care that includes the needs of families 

and carers 
- Plan and invest for future health needs. 
- Encourage new sustainable technology to support clinical needs 
- Provision of new health services to the community not currently provided at the existing 

Maitland Hospital through  
- Introduction of new models of care that streamline the treatment of patients reducing their 

time in hospital 
 

Please also refer to the following sections in this report: SUSTAINABILITY (Page 11) 
 

+ BETTER FOR PEOPLE 

The New Maitland Hospital planning considers the principles of CPTED in developing the site 
master plan and concept planning to establish a safe and secure environment for staff, 
patients, contractors and visitor. 

Key principles are: 
- Development of public spaces that are open and encourage community access. 
- Ensure that clear access point into public spaces are established allowing safe access and 

egress for people with varying physical abilities 
- Ensuring that where possible natural light is introduced into occupied areas of the Hospital 

enhancing clinical and non-clinical areas of the buildings 
 

+ BETTER WORKING 

A primary objective of the New Maitland Hospital will be to: 
- Develop a facility that will enhance patient treatment, create a supportive work 

environment and a stress -free experience for visitors, staff and carers. 
- Ensure a safe working environment that encourages collaboration of staff in delivering 

world class health treatment. 
- Development of work spaces for staff that reduces stress and encourage a positive work 

attitude towards co-workers and promotes a balanced lifestyle. 
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- Provision of breakout spaces for staff to have time out from their work allowing respite and 
self-regeneration. 

 

+ BETTER VALUE 

Key factors in the development of Better Value for the community in the New Maitland Hospital 
are: 
- Reducing the requirement for patients and their carers to travel outside their community to 

seek specialist health care, including the effects of financial loss due to extended periods 
required in attaining the appropriate health care. 

- Providing both short and long-term employment opportunities to the community 
- Improving the Hunter New England Health Service’s self-sustainability 
- Establishing and improving on linkages with other public and private health services 

including local GP’s and private hospitals that lead to improved health outcomes for the 
community. 

 

+ BETTER LOOK AND FEEL 

The development of the built environment of the New Maitland Hospital has responded to the 
following key drivers: 
- Developing a state of the art health care facility that meets the needs of catchment 

population of the Maitland region and the wider Hunter New England Health District based 
on an efficient building envelope that focuses on patients, visitors and staff. 

- Develop a planning strategy that supports safe and efficient patient and staff movement 
through the various patient treatment /care regimes. 

- Develop a configuration of the hospital campus entry and internal road network to allow 
clear identification and navigation to key departmental access points. 

- Develop a built outcome that enhances the regional character of the precinct 
- Developing a design outcome that enhances the patient, visitor and staff journey through 

access to natural light, views and appropriate outdoor spaces where possible throughout 
the hospital campus. 

- Positions the built footprint of the new Hospital to address site constraints and support 
sustainable future expansion of the health service. 
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New Maitland Hospital

• Population growth rate higher than State average

• Ageing Population at rate higher than State average

• Clear need to deliver additional capability and capacity to better meet the healthcare 

needs of the Lower Hunter community. Growth expected to rise 17% by 2027

• Ageing Infrastructure and poor functional layouts. Limited site capacity for future 

growth

• Play a greater role in HNELHD and take pressure off referral and surrounding facilities

• Significant growth in service requirements – role delineation and capacity increase



What is the Partnership Approach?

What?

• The NSW Government has started a process to seek to partner with non-government 

hospital operators to deliver high quality sustainable health services into the future 

• An Expression of Interest process have commenced to invite interested Non-Government 

Acute Hospital Operators with proven experience to apply. 

• Operators will be asked to Design, construct, operate and maintain facilities. 

Why?

• To deliver high quality care to patients, carers and their families for many years to come 

• To enable the system to better meet the needs of NSW now and into the future

• Opportunity to bring scale and expertise of both the Public and Non-Government 

systems together.



Benefits of Partnership model?

• Deliver high quality integrated health services and clinical outcomes to communities

• Accelerate capital investment and provision of enhanced services

• Deliver enhanced project outcomes compared to a traditional procurement approach

• Potential to provide greater choice of services in one location for patients 

• Contribute to the development of a skilled sustainable workforce 

• Hospitals will remain an integral part of the HNELHD’s clinical network

• Improve capital and recurrent costs impacts for NSW health and its partners though the 

sharing of infrastructure and services

• Modern facilities that will be maintained over time 

• Will be managed by HNELHD



EOI Process

• First Stage of Procurement process. 

• Market Testing only

• Should proposals not meet expectations projects will be delivered traditionally

• Government seeking submissions of high quality, significance and that are appropriate

• Evaluation of RFP submission – robust and extensive

• Again should RFP’s not represent additional value and benefits then the Government 
will not proceed with partnership approach and hospital delivered using traditional 
means



Project Inclusion

• Current health system planning seeks to identify service need and match infrastructure 
and asset programs to meet this need. Projects identified for inclusion within the 
Program specifically address this need within their catchment area.

• Each project will undergo extensive analysis to assess the project’s suitability for 
progression under this approach. 

• Five projects have been assessed under the partnership approach: Bowral, Goulburn, 
Shellharbour, Wyong and Maitland and are now the subject of the EOI process.



Quality & Safety

If a contract is to be entered into:

• Hospital operators will need to meet the operational requirements outlined in the Local 
Health District’s Clinical Services Plan. Non-government operators will have the same 
obligations to the State as public hospital operators. 

• Any contract entered into to deliver health services to the NSW public will include 
performance criteria benchmarked to existing standards.

• Any contract signed with a non-government operator will include KPIs and performance 
requirements. The performance of the operator will be fully accountable to the LHD.



Workforce

If a contract is to be entered into:

• Current permanent staff will be offered a position at the Hospital, provided an 
equivalent position exists.

• With the new hospitals expected to employ more staff, many employment opportunities 
will be available for staff to work in state of the art facilities. Any staff member who 
migrates will have a two year employment guarantee.

• Establishment of a constructive and collaborative workforce environment as a key 
component of an operator’s ability to deliver quality services.



Patients

If a contract is to be entered into:

• No change to the way Public patients receive treatment. Operators will be required to 
treat every public patient that presents to the hospital according to clinical assessed 
need.  

• Public patients will be able to use the new hospital, including the Emergency 
Department, in exactly the same way that they would in a government-run facility

• There will be no change to the way Public Patients access free health-care



• Partnering with non-government hospital providers allow costs of building the new 

hospitals will be shared with the partner operator, allowing the new facility to be 

delivered at a reduced cost to taxpayers.

• It will allow the hospital to be built faster and the significant savings made will be 

reinvested into providing health services. 

• The money saved on the capital and long-term maintenance costs can be reinvested by 

the NSW government into providing health services



Procurement Process

EOI – expression of interest 
• Program level
• The Government will seek expressions of interest from non-government hospital 

operators to design, construct, operate and maintain health facilities  
• The EOI opened 15 September 2016

RFP – request for proposals 
• Project level 
• The RFP will be managed under a staged process with each project commencing RFP at a 

different time. 

Contract negotiation 
• Project level 

LHD to have active role in development and assessment process



Procurement Process

• There is no change to NSW Government’s commitment to deliver the New Maitland Hospital

• This project will commence as indicated prior to Q1 2019

• Delivering this project under this approach will deliver:
- quality health services for the local community
- value for money for the state. Any savings will be reinvested into NSW health services

• Hospital operators will be required to have proven capability

• Deliver enhanced project outcomes compared to a traditional procurement approach. 

• First Stage of Procurement process. Should proposals not meet expectations projects will be 
delivered traditionally



 

 

  

 

 

 

 

 

7 December 2017 

 

Dear New Maitland Hospital Neighbour, 

  

Enabling works has commenced for the New Maitland Hospital Project.  

We would like to advise you that from the week beginning 8th January 2018, Donnelley Constructions will begin site 
preparation works for the re-construction of Metford Road, with completion expected June 2018. 

Please be assured noise and air quality mitigation measures will be in place and Donnelley Constructions will be 
working hard to minimise the impact on surrounding neighbours. The safety and protection of onsite workers, nearby 
residents and the local environment remains our top priority.   

 
The scope of works to be undertaken will include: 

o Site establishment. 
o Construction of a new entry point opposite Fieldsend Street, including a new roundabout on Metford 

Road. 
o New and upgraded essential services, including a new watermain and the relocation of some above 

and below ground services. 
 

Approved hours of work are between the hours of 7am – 6pm Monday to Friday and 8am – 1pm Saturday. No work 
will take place outside of these hours, on a Sunday or Public holidays without prior notice.  

At this stage of the project, all construction related vehicles will enter and exit the site via the existing main entry off 
Metford Road. When required, traffic control staff will be onsite to manage and direct the local traffic. 

We will continue to provide residents with further updates as the Enabling Works progresses.  

Your understanding and cooperation while the works are underway is greatly appreciated.  

 

Should you have any questions or concerns or would like more information, please contact:   

• David Curry – 0438 076 495  
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Agenda
• Background
• Site Area and Context
• Benefits and Scope
• Concept Design
• Accessibility
• EIS Staging
• Enabling Works
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For more information visit newmaitlandhospital.health.nsw.gov.au

Background
August 
2013

•Minister for Health announced the site on Metford Road as the location for the new hospital.

June 2017
•$450m announced for NMH in the 2017/18 Budget.

July 2017

•Cabinet decided that Maitland Hospital would proceed under a partnership approach with only Not-For-Profit 
hospital operators.

November 
2017

•The site was declared as State Significant Infrastructure (SSI) on the 28 November.

January 
2018

•HI submitted the Secretary Environmental Assessment Requirements (SEARs) Request on 8 January 2018.
•The Minister for Health announced on 25 January that NSW Health would be pursuing a Government led 
approach for the delivery and operation of the NMH via a traditional delivery model.

February 
2019

•SEARs issued by DPE on 19 February.
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State Significant Infrastructure Area
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Site Context
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Development Footprint and Influence
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For more information visit newmaitlandhospital.health.nsw.gov.au

Benefits
• Better emergency care
• Increased maternity and neonatal services
• Enhanced elective and emergency surgery performance
• Improved access to critical care services including intensive care and high 

dependency care
• Enhanced ambulatory and specialist outpatient services
• Improved capacity to address the increase in chronic disease
• Purpose built facility with modern technology and improved patient 

experience
• Improved staff facilities and education
• Increase in job opportunities during construction and operation 
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Concept Plan
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Elevations – North and South
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Elevations – East and West
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Access and Parking
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Bus and Drop Off Locations
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Staged EIS Submission 

STAGE 1 – Q2 2018 STAGE 2 – Q4 2018
▪ Concept design

▪ Site clearance and preparatory 
works

▪ Detailed design

▪ Hospital construction



NEW MAITLAND
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For more information visit newmaitlandhospital.health.nsw.gov.au

Stage 1 EIS Submission

Concept Design

▪ Location of building within the site 
▪ Building envelope
▪ Access points and circulation
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For more information visit newmaitlandhospital.health.nsw.gov.au

Stage 1 EIS Submission
Site Clearance and Preparatory Works
▪ Site office and construction compound - including connection of compound to services

▪ Connection of temporary and permanent services for the new facility - water, sewer, power, gas

▪ Removal of existing temporary fencing and installation of construction fencing and signage

▪ General clearance of site vegetation within the footprint of hospital construction works but with retention of the majority of 
native vegetation around the site’s perimeter in areas less impacted by historical mining activities. 

▪ Chipping of cleared vegetation (excluding weed species) to use on site for ground stabilisation/erosion control in the period
prior to commencement of Stage 2

▪ Offsite disposal of surplus cleared vegetation and weeds to green waste recycling facility or another beneficial reuse

▪ Site stabilisation (such as establishment of erosion and sediment controls) in preparation for Stage 2

▪ Bulk earthworks to establish the required site levels and create a stable landform in preparation for hospital construction.

▪ Associated in-ground infrastructure and works may include formation of building foundations, drainage works and excavation 
of sub-level structures

▪ Construction of internal un-sealed road ways for use during construction and in preparation for final road formation in Stage 2

▪ Construction of a hard, un-sealed sub-base for temporary construction parking spaces and in preparation for final carpark 
formation in Stage 2

▪ Site management 



NEW MAITLAND
HOSPITAL DEVELOPMENT

For more information visit newmaitlandhospital.health.nsw.gov.au

Stage 1 Extent of Works
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Media Release

25 January 2018 

The new Maitland Hospital at Metford will deliver a new emergency department, more surgical 
theatres and a new day chemotherapy service, providing excellent health care for the 
community well into the future, Minister for Health Brad Hazzard said today.

“As the community is aware, we had been considering a partnership with a not-for-profit 
provider in the hope that it would deliver even bigger and better free public health services,” Mr 
Hazzard said.

“I have always said that the community would continue to receive free public health care no 
matter what and that we would evaluate proposals on the basis that there is a greater benefit to 
the community than can be delivered by Government funding alone.

“After much consideration, we have decided on a public health-led approach for the brand new 
Maitland Hospital at Metford.

“I want to reassure the people of Maitland and surrounding areas that they are getting a world-
class hospital, and the NSW Liberal & Nationals Government is focused on making that happen 
as soon as possible.”

Services to be provided at the new Maitland Hospital include:

• Emergency services

• Medical, surgical, paediatric and maternity services

• Critical care services for adults and babies, including a special care nursery

• Operating theatres, delivery suites and assessment rooms

• Palliative care and rehabilitation services

• Mental health services

• Satellite renal dialysis

• A new chemotherapy service

• Expanded oral health service

• A range of ambulatory care and outpatient clinics

“Labor has put the new hospital at risk by reckless statements which could have delayed the 
whole project. The NSW Government is not willing to let the Maitland community become 
pawns in Labor’s game-playing. The community deserves this new hospital,” Mr Hazzard said.

$450 million new Maitland Hospital underway

Page 1 of 2$450 million new Maitland Hospital underway - News

29/01/2018http://www.health.nsw.gov.au/news/Pages/20180125_00.aspx



Some $5 million has been allocated in the 2017/18 State Budget and planning for construction 
will commence immediately. More than $4 billion is being invested in regional and rural NSW on 
health projects.

“The new Maitland Hospital is part of a regional building boom which is not only bringing much-
needed health facilities to country NSW, but is also generating thousands of construction and 
health-related jobs in local communities,” Mr Hazzard said.

Page 2 of 2$450 million new Maitland Hospital underway - News
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Community flyer 

Health Partnership Program 
The NSW Government is seeking to establish a partnership program with non-government hospital 

operators to provide sustainable public health services to the local community now and into the 

future. 

The new Maitland hospital is one of five initial locations selected for the program. 

This program will bring the expertise and the resources of the public and non-government systems 

together to deliver high quality care to patients, carers and their families now and into the future. 

What is happening? 

Expressions of interest are invited from experienced hospital operators to provide health services to 

public patients at the new Maitland hospital. 

This represents the first stage of a procurement process. If the proposals received from non-

government operators do not result in submissions that create genuine value, a traditional approach 

will be adopted to ensure the delivery of the new Maitland hospital redevelopment in accordance 

with the 2015 election committment. 

What are the benefits? 

Partnering with a non-government hospital operator means infrastructure and service costs will be 

shared with the hospital operator, enabling high-quality care to be delivered at a reduced cost to the 

taxpayer.  

Most importantly, the community will benefit from greater choice for patients to support current 

and future healthcare needs.  

Staff will be working in a modern facility on a wider range of health services with the latest 

technology, making it an attractive place to work.  

There will be no change to the way public patients access free health services. Public patient services 

will remain fully funded for the long term by the NSW Government. 

Do you have a question? 

If you have any questions about the new Maitland hospital project, please visit the Project website.  

 

 

http://www.hnehealth.nsw.gov.au/about/Pages/New-Maitland-Hospital.aspx
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The NSW Government has committed 
$450 million to developing the New 
Maitland Hospital, which will be built 
on the old CSR brickworks site in 
Metford (see map below).

Health Infrastructure and Hunter New England Health 
will host a new Maitland Hospital information stand at 
Stockland Green Hills Shopping Centre on Saturday 19 
May from 9:00am to 4:00pm.

The community is invited to view the new designs, speak 
with the project team and learn more about your new 
Hospital. 

The stand will be located on the Ground Level (near the 
travelator). There will be visual displays of the proposed 
development and more detailed information on the 
project. 

Please come along, bring your questions and find out 
more about this exciting development in your community. 

If you can’t make the Information Session please visit  
www.hnehealth.nsw.gov.au.
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New Maitland   
Hospital Development 

The New Maitland Hospital will include; 
• Emergency department
• Chemotherapy chairs
• Surgical services
• Critical care beds
• Maternity services
• Paediatric care
• Inpatient beds
• Mental health services
• Rehabilitation services
• Palliative care
• Outpatient clinics

 
The New Maitland Hospital will be open to the public early 2022.



 

 

NEW MAITLAND 
HOSPITAL DEVELOPMENT 

Feedback Survey May 2018 

For more information visit www.hnehealth.nsw.gov.au 
Contact our team via  
email HNELHD-NewMH@hnehealth.nsw.gov.au 

The purpose of this form is to seek your feedback on the New Maitland Hospital 
development and better understand what is important to you. 

Please fill out the form and place it in the feedback box provided, or email to:  

HNELHD-NewMH@hnehealth.nsw.gov.au 

1. I am from  

 Metford or Morpeth 

 Ashtonfield, Louth Park or East Maitland  

 Thornton, Beresfield, Woodbury, Tenambit or Chisholm 

 Maitland, Telarah, Rutherford or Gillieston Heights 

 Raymond Terrace or Nelson Bay 

 Kurri Kurri 

 Cessnock 

 Dungog 

 Singleton or Muswellbrook 

 Newcastle or Lake Macquarie 

 Other (please specify) ……………………………………………………………………………………………. 

 

2. Why are you interested in the New Maitland Hospital? Tick all that apply 

 I have heard about the new hospital and would like to know more  

 I am interested in the range of clinical services to be provided at the new hospital 

 I use/have used the services of the existing Maitland Hospital and am interested in how this 
will change 

 I live or own a property near the new hospital or near the existing Maitland Hospital  

 I work in or own a business near the new hospital or near the existing Maitland Hospital  

 I attend a school or attend activities near the new hospital 

 I have a strong interest in the environment surrounding the new hospital 

 I have cultural heritage interests in the area of the new hospital 

 Other (please specify) 

 

 

 

mailto:HNELHD-NewMH@hnehealth.nsw.gov.au


 

 

NEW MAITLAND 
HOSPITAL DEVELOPMENT 

Feedback Survey May 2018 

For more information visit www.hnehealth.nsw.gov.au 
Contact our team via  
email HNELHD-NewMH@hnehealth.nsw.gov.au 

 

3. How important are the following issues to you? 

Please mark in each box: 1 = very important,  2 = Somewhat important, 3 = unimportant 

 Traffic, parking and public transport  

 How the hospital will look 

 Noise impacts during construction 

 Noise impacts once open 

 Biodiversity (flora and fauna) 

 The types of clinical services to be offered at the new hospital 

 The  existing Maitland Hospital site 

 Other (please specify) 

Please provide additional detail on what you consider most important: 

 

 

 

4. Do you have any further feedback on the New Maitland Hospital? 

 

 

 

 

 



Project Informa on Sheet  May 2018 

For more information visit www.hnehealth.nsw.gov.au 
Contact our team via 
email HNELHD-NewMH@hnehealth.nsw.gov.au 

NEW MAITLAND 
HOSPITAL DEVELOPMENT 

Project Description  
New Maitland Hospital will offer a wide range of 
health services closer to home including: 
 

 Emergency department 

 Inpatient beds 

 Chemotherapy chairs  

 Mental health  

 Surgical   

 Rehabilitation  

 Critical care beds 

 Palliative care 

 Paediatrics  

 Outpatient clinics 

 Maternity   

 

The NMH will consist of a central building with up to 
eight storeys, as well as a separate two storey 
hospital wing to the south. The NMH will include car 
parks and a helipad to cater for emergency patient 
transport.  

The NMH will be delivered by Health Infrastructure in 
partnership with Hunter New England Local Health 
District (HNELHD). 

Why is the new hospital 
needed? 
There is a clear need to provide the District with the 
capability and capacity to meet the changing 
healthcare needs of the Lower Hunter population, 
which continues to grow, age and develop.  The new 
hospital, located on a greenfield site, provides a 
unique opportunity to deliver better health outcomes 
for the community. New technologies and cutting 
edge treatments are being considered in the design. 

 

Location  

The NMH is being built on part of the old CSR 
brickworks site along Metford Road in Metford, NSW 
(see map below). The site was chosen after a 
rigorous selection process that considered more 
than 35 sites.  The Metford site meets all the 
required criteria; is approximately 15 minutes from 
the Hunter Expressway; is close to the New England 
Highway and other major link roads; and close to an 
existing train station and public transport routes. 
 

New Maitland Site Map  

The Project Team seek your  
patience during the next 12 months 

and wish to advise that strategies will 
be in place to keep disruption  

to a minimum.  

For inquiries  
mailto:HNELHD-

NewMH@hnehealth.nsw.gov.au 
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NEW MAITLAND 
HOSPITAL DEVELOPMENT 

Stage 1 Development Approval 
Process 

Submit application to 
request SEARS  

Undertake Environmental 
studies 

Consultation  

Environmental 
Assessment—Prepare Stage 

1 EIS   

Public exhibition  

Development assessed by 
approval authority and other 

agencies  

Submissions report 

Determination  

Work underway  
Earlier this year enabling works commenced along 
Metford Road, including relocating utilities and 
constructing a new roundabout at the main hospital 
entrance. 

Health Infrastructure has engaged environmental 
specialists to assess the potential impacts of all 
aspects of the proposed development. From this, we 
will design measures to minimise any potential impact 
on the surrounding environment.  

Staging  
The development has been split into three stages : 

 Enabling Works which includes the 
construction of a new roundabout on 
Metford Road, which are already 
underway and will be completed in late 
2018 

 Stage 1 includes a Concept Design of 
the hospital, site clearance and 
preparatory works. It is expected the 
Stage 1 works will commence in late 
2018 

 Stage 2 will include detailed design, 
construction, commissioning and 
operation of the hospital.  Stage 2 will 
commence after Stage 1 is approved 
by the NSW State Government. It is 
expected these works will commence 
in early 2019 and the hospital will be 
opened in 2022 

 

NEXT STEPS : 
The public exhibition period for the project’s 

Environmental Impact Statement (EIS) will be 
advertised in the local papers, on 

www.hnehealth.nsw.gov.au) and on 
www.planning.nsw.gov.au. The EIS will also be on 

public display at various locations including the 
Council chambers, local libraries and online. 



WORKS BEGIN ON NEW MAITLAND HOSPITAL
30th Nov 2017

Parliamentary Secretary for the Hunter Scot MacDonald MLC today unveiled the concept design for the new Maitland Hospital 
while confirming enabling works have begun onsite.

Mr MacDonald toured the site with representatives from Health Infrastructure and Hunter New England Local Health District and 
inspected the preliminary work that will prepare the Metford site for the hospital’s construction.

“The Maitland and lower Hunter community will be excited to see construction begin on their new $450 million Hospital” Mr 
MacDonald said.

“By partnering with one of the world class not-for-profit health providers, we will bring together the expertise and the resources of 
the public and non-government sectors to deliver high quality care to patients, carers and their families now and into the future. 
This includes full public patient access as they currently receive”.

Fencing and signage have been erected to establish the site and a new main entry point will be built. A new roundabout on 
Metford Road will be constructed as part of the enabling works.

Services to the site will be upgraded, including a new water main and the relocation of above and below ground services such as 
gas mains, power and communications cables.

Enabling works are being carried out by Donnelley Constructions Pty Ltd and expected to be completed before the end of 2018.

The Request for Proposal process is on track with a shortlist to be released shortly.

The not-for-profit health providers will then be invited to provide proposals to partner with the NSW Government to operate the 
state-of-the-art new Maitland Hospital.

The artist impression will be supplied to the not-for-profit health providers as a reference for design.

© Scot MacDonald 2018 | Admin | Web Design by Waterfall Way Designs
Authorised by Scot MacDonald MLC. Funded using Parliamentary entitlements. 

HOME ABOUT SCOT NEWS PRESS RELEASES SPEECHES IN PARLIAMENT LINKS CONTACT
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WGE is a proud member of the Association of Australian Acoustical Consultants (AAAC). 
 
AAAC members are competent and capable in the acoustic field. Members of the AAAC provide 
professional unbiased advices and recommendations in order to deliver practical innovative and 
cost effective solutions to their clients. 
AAAC members are bind to a specific code of professional conduct which can be consulted on the 
AAAC website:  http://www.aaac.org.au/au/aaac/ethics.aspx 

 
 

http://www.aaac.org.au/au/aaac/ethics.aspx
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 Introduction 
 
As part of the development approval process, Wood & Grieve Engineers has been engaged by NSW Health 
Infrastructure to provide an acoustic assessment for the State Significant Infrastructure Application for the proposed 
New Maitland Hospital infrastructure development located on Metford Rd, Metford NSW. 
 
This report addresses the requirements established by the Department of Planning as part of the State Significant 
Infrastructure Application process. 
 
This report has been prepared considering the following documentation: 
 

 NSW Health Infrastructure Engineering Services Guidelines 2016 

 AS/NZS 2107:2016 “Acoustics – Recommended design sound levels and reverberation times for building 
interiors” 

 Secretary’s Environmental Assessment Requirements (SEARs) issued by the Department of Planning and 
Environment for the proposed Maitland Hospital infrastructure development  

 ANZECC Technical Basis for Guidelines to Minimise Annoyance due to Blasting Overpressure and Ground 
Vibration 1990 

 NSW EPA Industrial Noise Policy 2000 

 NSW EPA Environmental Noise Control Manual 

 NSW DoP Development Near Rail Corridors and Busy Roads – Interim guideline 2008 

 NSW DEC Assessing Vibration: a technical guideline 2006 

 NSW DECCW Interim Construction Noise Guideline 2009 

 NSW EPA Rail Infrastructure Noise Guideline 2013 

 NSW TfNSW Sustainable Design Guidelines Version 3.0 2013 

 British Standard BS7385:1993 “Evaluation and Measurement for Vibration in Buildings” – Part 2: “Guide to 
Damage Levels from Groundborne Vibration” 

 German Standard DIN4150-Part 3 “Structural vibration in buildings – Effects on structures” 
 
This report provides: 

 A statement of compliance with the NSW Health Infrastructure Engineering Services Guidelines and the SEARs 
for the proposed Maitland Hospital infrastructure development within the vicinity of the nearest potentially 
affected sensitive receivers. 

 Recommendations for noise mitigation measures for the proposed Maitland Hospital infrastructure 
development in order to meet the relevant criteria when compliance is not achieved. 

 
This noise and vibration assessment is based on noise data collected by a combination of unattended and attended 
noise measurements at representative locations around the site over 10 days during June 2017. 
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 Background 
 

 Information Sources 
 
The following documentation has been used for the preparation of this report: 
 

 Site drawings presenting the location of the proposed infrastructure development in relation to the nearest 
receivers; 

 Architectural drawings provided by Fitzpatrick + Partners within the EIS Submission set dated 5 March 2018 

 Noise and vibration data collected on site through the use of noise and vibration loggers and a hand held 
spectrum analyser. 
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 Project Overview 
 

 Site description 
 
The development site is located on Lot 7314 DP 1162607 and Part Lot 401 DP 755237 within the Metford Triangle 
located on the eastern side of Metford Road. The site is bound by industrial development and active recreation facilities 
to the West, an existing CSR rehabilitation site to the North, residential developments to the South and land to the East. 
 
The site location, measurement positions and surrounding residential, industrial and active recreation receivers are 
shown in Figure 1. 

Figure 1: Site map and locations of measurements 

 
Source: nearmap.com 
 

 Acoustic Issues 
 
The acoustic issues relating to the development are as follows: 

 Noise and vibration intrusion from vehicle movements along Metford Road 

 Noise emissions from mechanical plant from the development to the surrounding receivers 

 Noise emissions from the construction and operation of the development 

 Traffic noise generated on roads in proximity to the development as a result of traffic flow in and out of the 
development 
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 Noise Survey 
 

 Instrumentation 
 
The following equipment was used for the noise surveys: 
 

 ARL Environmental Noise Logger EL-316 S/N, 16-707-038; 

 Environmental Noise Logger CASELLA CEL-63X, S/N 4257387; 

 Environmental Vibration Logger VIBRA, S/N VIB01720 

 Hand-held sound spectrum analyzer B&K 2250, S/N 2709742; 

 Sound Calibrator B&K Type 4231, S/N 2709826; 
 
All equipment was calibrated before and after the measurements and no significant drift was found. All equipment 
carries current traceable calibration certificates that can be provided upon request. 
 

 Attended Noise Monitoring 
 
Attended noise measurements of 15-minute duration were conducted on site to characterise the acoustic environment 
for noise intrusion into the development and to determine any noise impact on the surrounding receivers. A summary 
of the attended noise measurements taken at site are shown in Table 1. Refer to Figure 1 for measurement locations. 

Table 1: Attended noise measurements 

Measurement 
Location 

Measurement Time 
LAeq, 15mins 

dB(A) 
LA90 

dB(A) 
LA10 

dB(A) 
Comments 

P1 3/07/17 – 12:15pm 73.1 58.9 77.5 
Dominated by traffic movements 

along Metford Road 

P2 15/06/17 – 12:41pm 42.3 40.2 43.8 General environmental noise 

P3 15/06/17 – 1:14pm 59.3 47.3 60.8 

General environmental noise as well 

as intermittent traffic along Turton 

Street 

 
 

 Unattended Noise Monitoring 
 
This assessment will consider the method for determining the RBL background for each period of the day in accordance 
with the NSW OE&H Noise Policy for Industry (NPI). The NPI defines background and ambient noise for the daytime, 
evening and night time periods as follows: 
 
Day:  is defined as 7:00am to 6:00pm, Monday to Saturday and 8:00am to 6:00pm Sundays & Public 

Holidays. 
Evening:     is defined as 6:00pm to 10:00pm, Monday to Sunday & Public Holidays. 
Night: is defined as 10:00pm to 7:00am, Monday to Saturday and 10:00pm to 8:00am Sundays & Public 

Holidays. 
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 Background and Ambient Noise Monitoring 
 
A noise monitor was placed at position L2 as shown in Figure 1 to measure the background and ambient noise of the 
nearest sensitive residential receiver (R2). Monitor L2 was installed from the 15th June to the 24th June 2017 The results 
for the unattended background noise survey is shown in Table 2 below (for the day, evening and night periods). Note 
than any rain affected data during the period of logging has been excluded from the calculations. 

Table 2: Unattended background noise monitoring – L2 

Location 

Equivalent Continuous Noise Level 
LAeq,period - dB(A) 

Background Noise Level 
RBL - dB(A) 

Day Evening Night Day Evening Night 

L2 49 48 45 42 42 37 

 
The local ambient noise environment is dominated by noise from the surrounding nature (characteristic of bushland and 
the natural environment) throughout the majority of the day, evening and night periods. Refer to Figure 2 for the noise 
data. 

Figure 2: Unattended background noise monitor data – L2 

 
 Traffic Noise Monitoring 

 
A noise monitor was installed in Location L1 as shown in Figure 1 in order to measure the traffic noise from Metford 
Road. The noise monitor was installed from the 15th June to the 24th June 2017. The results for the traffic noise survey 
from L1 are shown are shown in Table 3 for the day and night time periods. Day and night time periods are typically 
implemented to demonstrate traffic noise impacts in accordance with the DoP “Development Near Rail Corridors and 
Busy Roads – Interim Guideline”. 
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Table 3: Unattended traffic noise monitoring – L1 

Location 

Equivalent Continuous Noise Level 
LAeq,period - dB(A) 

Noisiest 1 Hour  
LAeq,1hour - dB(A) 

Day (15hr) Night (9hr) Day Night 

L1 58 51 61 55 

 
Refer to Figure 3 for a graphical representation of the noise data. 
 

Figure 3: Unattended traffic noise monitor data – L1 

 
 

 Unattended Site Vibration Monitoring 
 
The purpose of the vibration measurements was to measure the magnitude of the existing ground vibration that will be 
transmitted to the structure at ground level. The vibration measurements were conducted in accordance with 
Australian Standard (AS) 2187.2 – 2006. 
 
A vibration monitor was placed at position V1 as shown in Figure 1 to measure the background vibration that is 
representative of the site location. Logger V1 was installed from the 15th June to the 25th June 2017. The results of the 
unattended vibration monitoring have been collated using the median vibration levels for daytime and night time (in 
accordance with the NSW DEC Assessing Vibration: a technical guideline) and are shown in Table 4 below. 

Table 4: Unattended background vibration monitoring – V1 

Location 

Median Background Acceleration (m/s2) 

Daytime (7:00am – 10:00pm) Night time (10:00pm – 7:00am) 

x-axis y-axis z-axis x-axis y-axis z-axis 

V1 0.003 0.004 0.003 0.002 0.002 0.001 
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The results of the unattended background vibration measurements during the period of monitoring are provided for the 
x, y and z directions in  
Figure 4, Figure 5 & Figure 6, respectively. 

 

Figure 4: Unattended x-axis vibration monitor data – V1 
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Figure 5: Unattended y-axis vibration monitor data – V1 

 
 

Figure 6: Unattended z-axis vibration monitor data – V1 
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 Noise & Vibration Criteria 
 

 Internal Noise Criteria 
 

 NSW HI Engineering Services Guidelines 
 
The NSW Health Infrastructure Engineering Services Guidelines establish criteria for the design of the elements of the 
building façade to reduce noise intrusion from environmental noise sources, steady state/continuous noise, 
intermittent noise, helicopter noise, rain noise, noise from emergency generators, and intermittent noise inducing sleep 
arousal. 
 
The aggregate of the noise from mechanical services, external environmental noise, external steady state noise (such as 
free flowing road traffic) shall satisfy the maximum noise levels provided in Table 5. The building façade should also be 
designed to reduce intermittent noise from sources such as aircraft, trains and emergency vehicles in order to meet the 
maximum internal intermittent noise levels provided in Table 5. 
 

Table 5: Continuous and intermittent design internal noise levels as per NSW HI Engineering Services Guidelines 

Area Designation 

Continuous Internal Noise Levels 
LAeq - dB(A) 

Maximum Intermittent 
Internal Noise Level 

LAeq,T – dB(A) Satisfactory Maximum 

CLINICAL 

Operating Theatre 40 45 50 

Birthing Room or Delivery Suite 45 50 65 

Intensive Care 40 45 50 

Patient Room / Single Bed Ward 35 40 50 

Multi Bed Ward 35 40 50 

Toilet/ En-suite 50 55 75 

Patient Corridor 40 50 65 

Counselling / Bereavement / Interview Room 40 45 50 

Consultation Room 40 45 50 

Speech and Language Therapy 35 40 50 

Treatment / Medication / Examination Room 40 45 50 

PUBLIC AREAS 

Corridors and Lobby Spaces 40 50 65 

Cafeterias / Dining 45 50 70 

Toilets 45 55 75 

Waiting Rooms, Reception Areas 40 50 65 

Multi Faith / Chapel 30 35 50 

STAFF / BACK-OF-HOUSE AREAS 

Meeting Room 35 40 55 

Board / Conference Room (Large) 30 35 55 

Open Plan Offices 40 45 65 

Private Offices 35 40 55 

Multi Person Offices 40 45 65 

Locker Room 50 55 75 

Rest Room 40 45 65 
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Area Designation 

Continuous Internal Noise Levels 
LAeq - dB(A) 

Maximum Intermittent 
Internal Noise Level 

LAeq,T – dB(A) Satisfactory Maximum 

Classrooms, Training Rooms 35 40 55 

Lecture theatre 30 35 55 

Library 40 45 50 

Workshops 45 50 75 

Plant Rooms N/A <85 75 

Laboratories 45 50 65 

 
The roof and ceiling construction within the proposed hospital development should be designed so that rain on roofing 
(particularly metal roofing) does not significantly raise the noise level within internal spaces.  
 

 Internal Vibration Criteria 
 

 Human Comfort 
 
Structural vibration in buildings can be detected by occupants and can affect them in many ways including their quality 
of life and also their working efficiency. The Office of Environment and Heritage (OEH) developed a document, 
“Assessing vibration: A technical guideline” in February 2006 to assist in preventing people from exposure to excessive 
vibration levels within buildings. Maximum allowable magnitudes of building vibration with respect to human response 
are shown in Table 6 for critical areas in hospitals. 

Table 6: Preferred and maximum weighted RMS values for continuous and impulsive vibration 

Location 
Assessment 

period1 

Preferred values Maximum values 

z-axis x- and y-axis z-axis x- and y-axis 

Continuous vibration 

Critical areas 
Day or night 
time 

0.005 0.0036 0.010 0.0072 

Impulsive vibration 

Critical areas 
Day or night 
time 

0.005 0.0036 0.010 0.0072 

 
Disturbance caused by vibration will depend on its duration and its magnitude. This methodology of assessing 
intermittent vibration levels involves the calculation of a parameter called the Vibration Dose Value (VDV) which is used 
to evaluate the cumulative effects of intermittent vibration. Various studies support the fact that VDV assessment 
methods are far more accurate in assessing the level of disturbance than methods which are only based on the vibration 
magnitude. Acceptable values of vibration dose are presented in Table 7. 
 

Table 7: Acceptable vibration dose values for intermittent vibration (m/s1.75) 

Location 
Daytime (7:00am to 10:00pm) Night-time (10:00pm to 7:00am) 

Preferred value Maximum value Preferred value Maximum value 

Critical areas 0.10 0.20 0.10 0.20 
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 ASHRAE Critical Work Area Vibration Limits 
 
Where sensitive equipment or delicate tasks are located, more stringent criteria than the human comfort criteria 
specified above may be required. For critical areas where sensitive equipment may be located, ASHRAE Handbook – 
HVAC Applications Chapter 48: Noise and Vibration Control provides vibration limits and curves. These limits are 
summarized below in Table 8 and the corresponding curves are provided in Figure 7. 

Table 8: Critical work area vibration criteria - ASHRAE 

Critical work area type 8 to 80 Hz Curve, mm/s 

Hospital operating rooms and other critical work areas 0.102 

Microsurgery, eye surgery, neurosurgery; bench microscopes at 
magnification greater than 400x; optical equipment on isolation 
tables; microelectronic manufacturing equipment, such as inspection 
and lithography equipment (including steppers) to 3mm line widths 

0.025 

 

Figure 7: Building vibration criteria for vibration measured on building structure 
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 Operational (External) Noise Criteria 
 

 NSW Noise Policy for Industry 
 
The NSW Office of Environment and Heritage (OEH) Noise Policy for Industry (NPI) sets out noise criteria to control the 
noise emission from industrial noise sources. Mechanical and operational noise from the development shall be 
addressed following the guideline in the NSW NPI. 
 
The calculation 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-specific noise level (PSNL). 
 
Intrusiveness Criteria 
 
The NSW OEH NPI states the following:  

“The intrusiveness of an industrial noise source may generally be considered acceptable if the  
level of noise from the source (represented by the LAeq descriptor), measured over a 15minute 
period, does not exceed the background noise level by more than 5 dB when beyond a  
minimum threshold.” 

 

The intrusiveness criterion can be summarised as LAeq, 15 minute  RBL background noise level plus 5 dB(A). 

Table 9: OEH NPI intrusiveness criteria – R2 

Period Noise Descriptor – dB(A) Noise Criteria – dB(A) 

Day (7:00am to 6:00pm) LAeq,15min ≤ RBL + 5 47 

Evening (6:00pm to 10:00pm) LAeq,15min ≤ RBL + 5 47 

Night (10:00pm to 7:00am) LAeq,15min ≤ RBL + 5 42 

 
Amenity Criteria 
 
The NSW NPI states the following: 

“To limit continuing increases in noise levels from application of the intrusiveness level alone, the 
ambient noise level within an area from all industrial noise sources combined should remain below 
the recommended amenity noise levels specified in Table 2.2 where feasible and reasonable. The 
recommended amenity noise levels will protect against noise impacts such as speech interference, 
community annoyance and some sleep disturbance. The recommended amenity noise levels have 
been selected on the basis of studies that relate industrial noise to annoyance in communities 
(Miedema and Voss, 2004). 

 

The applicable parts of Table 2.2: Amenity noise levels from Industrial Noise Sources – LAeq, dB(A) which are relevant to 
the project are reproduced below:  
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Table 10: Amenity criteria for external noise levels 

Type of Receiver 
Noise 

Amenity Area 
Time of Day 

LAeq dB(A) 
Adjusted Acceptable LAeq 

Levels Recommended amenity 
noise level 

Residential Suburban 

Day 55 55 

Evening 45 45 

Night 40 40 

Commercial All When in use 65 65 

Active Recreation Area All  When in use 55 55 

*Suburban area as defined in EPA NPI Table 2.3. 

 
‘Modifying Factor’ Adjustments 
 
The NSW NPI also states: 

“Where a noise source contains certain characteristics, such as tonality, intermittency, irregularity or 
dominant low-frequency content, there is evidence to suggest that it can cause greater annoyance 
than other noise at the same noise level.” 

 
In order to take into account the potential annoying character of the noise an adjustment of 5 dB(A) for each annoying 
character aspect and cumulative of up to a total of 10 dB(A), is to be added to the measured value to penalise the noise 
for its potentially greater annoyance aspect. 

Table C1 of Fact Sheet C of the NSW NPI (see Table 11 below) provides procedures for determining whether an 
adjustment should be applied for greater annoyance aspect. 
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Table 11: Table C1 from the NSW NPI – Modifying factor corrections  

Factor 
Assessment / 
Measurement 

When to Apply Correction1 Comments 

Tonal Noise One-third octave 
band analysis using 
the objective 
method for 
assessing the 
audibility of tones 
in noise – simplified 
method 
(ISO1996.2-2007 – 
Annex D). 

Level of one-third octave 
band exceeds the level of the 
adjacent bands on both sides 
by:  

 5 dB or more if the centre 
frequency of the band 
containing the tone is in 
the range 500–10,000 Hz  

 8 dB or more if the centre 
frequency of the band 
containing the tone is in 
the range 160–400 Hz  

 15 dB or more if the 
centre frequency of the 
band containing the tone 
is in the range 25–125 Hz. 

5 dB2,3 Third octave measurements 
should be undertaken using 
unweighted or Z-weighted 
measurements.  

Note: Narrow-band analysis 
using the reference method in 
ISO1996-2:2007, Annex C may 
be required by the 
consent/regulatory authority 
where it appears that a tone is 
not being adequately 
identified, e.g. where it 
appears that the tonal energy 
is at or close to the third octave 
band limits of contiguous 
bands. 

Low 
Frequency 

Noise 

Measurement of 
source contribution 
C-weighted and A-
weighted level and 
one-third octave 
measurements in 
the range 10–160 
Hz 

Measure/assess source 
contribution C- and A-
weighted Leq,T levels over 
same time period. Correction 
to be applied where the C 
minus A level is 15dB or more 
and:  

• where any of the one-third 
octave noise levels in Table C2 
are exceeded by up to and 
including 5 dB and cannot be 
mitigated, a 2dB(A) positive 
adjustment to 
measured/predicted A-
weighted levels applies for 
the evening/night period 

• where any of the one-third 
octave noise levels in Table C2 
are exceeded by more than 5 
dB and cannot be mitigated, a 
5-dB(A) positive adjustment 
to measured/predicted A-
weighted levels applies for 
the evening/night period and 
a 2dB(A) positive adjustment 
applies for the daytime 
period.   

2 or 5 dB2 A difference of 15 dB or more 
between C- and A-weighted 
measurements identifies the 
potential for an unbalance 
spectrum and potential 
increased annoyance. The 
values in Table C2 are derived 
from Moorhouse (2011) for 
DEFRA fluctuating low-
frequency noise criteria with 
corrections to reflect external 
assessment locations.   

Intermittent 
Noise 

Subjectively 
assessed but should 
be assisted with 

The source noise heard at the 
receiver varies by more than 5 
dB(A) and the intermittent 

5 dB Adjustment to be applied for 
night-time only. 
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measurement to 
gauge the extent of 
change in noise 
level.   

nature of the noise is clearly 
audible. 

Duration Single-event noise 
duration may range 
from 1.5 min to 2.5 
h 

One event in any assessment 
period. 

0 to 20 dB(A) The project noise trigger level 
may be increased by an 
adjustment depending on 
duration of noise (see Table 
C3). 

Maximum 
Adjustment 

Refer to individual 
modifying factors 

Where two or more modifying 
factors are indicated 

Maximum 
correction of 
10dB(A)2 

(excluding 
duration 
correction) 

 

Notes:  

1. Corrections to be added to the measured or predicted levels, except in the case of duration where the adjustment is to be made to 
the criterion.   

2. Where a source emits tonal and low-frequency noise, only one 5-dB correction should be applied if the tone is in the low-
frequency range, that is, at or below 160 Hz.   

3. Where narrow-band analysis using the reference method is required, as outlined in column 5, the correction will be determined by 
the ISO1996-2:2007 standard.  
 

 Sleep Disturbance 
 
The disturbance of sleep for the occupants of surrounding residential developments is a large community concern and 
will be assessed in accordance with the NSW Road Noise Policy as this is the most up-to-date standard regarding noise-
induced sleep disturbance. The following information has been extracted from the NSW Road Noise Policy and has been 
recapitulated from extensive research from the World Health Organisation: 
 

 Maximum external noise levels below 60-65 dB(A) are unlikely to awaken people from sleep. 

 One or two noise events per night, with maximum internal noise levels of 65-70 dB(A), are not likely to affect 
health and wellbeing significantly 

 As a rule for planning for short-term or transient noise events, for good sleep over 8 hours the indoor sound 
pressure level measured as a maximum instantaneous value should not exceed approximately 45 dB(A) LAmax 
more than 10 or 15 per night. 

 
Due to the great likelihood that noise events within the proposed hospital development will occur more than 15 times 
per night, an LAmax ≤ 45 sleep disturbance criterion for noise events within the proposed hospital development will be 
adopted. 
 

 Project Specific Noise Levels (PSNL) 

The following criteria is applicable for the external noise emissions from the development, as detailed below in Table 
12. These project specific noise levels are in accordance with the requirements of the NSW NPI, and shall be assessed to 
the most affected point on or within the residential boundary. Note that this is for mechanical services and operational 
noise emissions. Any noise emissions from students will be assessed against the intrusiveness criteria. 
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Table 12: Project specific noise levels 

Period Descriptor PSNL dB(A) 

Residential receivers 

Day (7:00am to 6:00pm) LAeq,15min  47 

Evening (6:00pm to 10:00pm) LAeq,duration 45 

Night (10:00pm to 7:00am) 
LAeq,15min 40 

LAmax (internal) 45 

Industrial Receivers 

When in use LAeq,duration 70 

Active Recreation Receiver 

When in use LAeq,duration 55 

 
Where necessary, noise mitigation measures will be incorporated in the design to ensure that noise levels comply with 
the recommended noise emission criteria noted above. 
 
 

 Traffic Noise Generation Criteria 
 
The LAeq noise level or the “equivalent continuous noise level” correlates best with the human perception of annoyance 
associated with traffic noise. 
 
Road traffic noise impact is assessed in accordance with the NSW Road Noise Policy (RNP, Office of Environment and 
Heritage 2011). The criterion (Table 3 – 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 the site is shown below in Table 13. 

Table 13: NSW Road Noise Policy - Traffic Noise Assessment Criteria 

Road Category Type of project/land use 
Assessment Criteria – dB(A) 

Day (7am – 10pm) Night (10pm – 7am) 

Freeway/ arterial/ 
sub-arterial roads 

1.  Existing residences affected by 
noise from new 
freeway/arterial/sub-arterial road 
corridors 

LAeq, (15 hour) 55 LAeq, (9 hour) 50 

2.  Existing residences affected by 
noise from redevelopment of 
existing 
freeway/arterial/subarterial roads 

LAeq, (15 hour) 60 LAeq, (9 hour) 55 3.  Existing residences affected by 
additional traffic on existing 
freeways/arterial/sub-arterial 
roads generated by land use 
developments 

Local Roads 
4.  Existing residences affected by 
noise from new local road 
corridors 

LAeq, (1 hour) 55 LAeq, (1 hour) 50 
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5.  Existing residences affected by 
noise from redevelopment of 
existing local roads 

6.  Existing residences affected by 
additional traffic on existing local 
roads generated by land use 
developments 

 
In the event that the traffic noise at the site is already in excess of 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’. 
 
Also, the inherent quality of noise from vehicles on public roads arriving to and departing from the site would be 
indistinguishable from other traffic noise on public roads. 
  
 

 Construction Noise Criteria 
 
The noise criteria for construction sites are established in accordance with the Interim Construction Noise Guideline 
(ICNG July 2009) by the Office of Environment and Heritage (OEH). This document is referred to as OEH’s standard 
policy for assessing construction noise on new projects. 
 
The key components of the ICNG 2009 incorporated into this assessment include: 
 
1. Use of LAeq as the noise metric for measuring and assessing construction noise 

In recent years, NSW noise policies including OEH NPI and the NSW Environmental Criteria for Road Traffic Noise 
(ECRTN) have selected the LAeq to be the primary noise metric when measuring and assessing construction 
noise. Consistent with ICNG 2009, the use of the LAeq as a key descriptor for measuring and assessing 
construction noise may follow a ‘best practice’ approach. 

 
2. Application of feasible and reasonable noise mitigation measures 

As stated in the ICNG 2009, a noise mitigation measure is feasible if it is capable of being put into practice, and is 
practical to build given the project constraints. Selecting reasonable mitigation measures from those that are 
feasible requires one to determine whether the overall noise benefit of applying the measure outweighs the 
overall social, economic and environmental effects, including the cost of the measure. 

 
3. Quantitative and qualitative assessment 

The ICNG 2009 provides two methods for assessment of construction noise, being either a quantitative or a 
qualitative assessment. 
 
A quantitative assessment is recommended for major construction projects of significant duration, and involves 
the measurement and prediction of noise levels, and assessment against set criteria. 
 
A qualitative assessment is recommended for small projects with a short-term duration where works are not 
likely to affect an individual or sensitive land use for more than three weeks in total. It focuses on minimising 
noise disturbance through the implementation of feasible and reasonable work practice, and community 
notification. 
 
Given the significant scale of the construction works proposed for this Project, a quantitative assessment is 
carried out herein, consistent with the ICNG 2009 requirements. 
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4. Management levels 

Table 1 below (based on the ICNG criteria and the Conditions of Consent construction hours) sets out the noise 
management levels and how they should be applied. The guidelines intend to provide respite for residents 
exposed to excessive construction noise outside the recommended standard hours whilst allowing construction 
during the recommended standard hours without undue constraints. 
 
The rating background level (RBL) is used when determining the management level. The RBL is the overall single-
figure background noise level measured in each relevant assessment period (during or outside the recommended 
standard hours). 

 
The noise criteria associated with construction and its related activities are shown below in Table 14. 

Table 14: Construction noise criteria at residences 

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  
52 dB(A) 

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 residences 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 or regulatory) may require respite periods by restricting 
the hours that the very noisy activities can occur in, taking into account: 

1. 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) 

2. If the community is prepared to accept a longer period of 
construction in exchange for restrictions on construction times. 

Outside 
Recommended 
Standard Hours 

Noise Affected 
 
Evening 47 dB(A) 
Night 42 dB(A) 

 A strong justification would typically be required for works 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. 

 
NOTE: * Noise levels apply at the property boundary that is most exposed to construction noise, and at a height of 1.5 m above 
ground level.  If the property boundary is more than 30m away from the residence, the location for measuring or predicting noise 
levels is at the most noise-affected point within 30m of the residence. Noise levels may be higher at upper floors of the noise affected 
residence. 
 

Table 15 (reproduced from Table 2 Sec 4.1.1 (Chapter 4) of the ICNG 2009) sets out the noise management levels for 
various sensitive land use developments. 
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Table 15: OEH ICNG Construction Noise Criteria at Other Sensitive Land Uses 

Land Use Management Level, LAeq,15min – applies when land use is being utilized 

Classrooms at schools and other 
educational institutions 

Internal noise level 45 dB(A) 

Hospital wards and operating 
theatres 

Internal noise level 45 dB(A) 

Places of worship Internal noise level 45 dB(A) 

Active recreation areas External noise level 65 dB(A) 

Passive recreation areas External noise level 60 dB(A) 

Community centres 
Depending on the intended use of the centre.  

Refer to the ‘maximum’ internal levels in AS/NZS 2107:2000 for specific uses. 

Table 16 below (reproduced from Sec 4.1.3 (Chapter 4) of the ICNG 2009) sets out the noise management levels for 
commercial and industrial use developments. The external noise levels should be assessed at the most-affected occupied 
point. 

Table 16: OEH ICNG Construction Noise Criteria at Commercial and Industrial Premises 

Land Use Management Level, LAeq,15min – applies when land use is being utilized 

Industrial premises External noise level 75 dB(A) 

Offices, retail outlets External noise level 70 dB(A) 

Other business that may be sensitive 
to noise, where the noise levels are 
project specific as discussed below 

Recommended ‘maximum’ internal noise levels in AS/NZS 2107:2000 

 
 

 Construction & Operational Vibration Criteria 
 
The office of Environment and Heritage (OEH) developed a document, “Assessing vibration: A technical guideline” in 
February 2006 to assist in preventing people from exposure to excessive vibration levels from construction and 
operation of a development within buildings. The guideline does not however address vibration induced damage to 
structures or structure-borne noise effects. Vibration and its associated effects are usually classified as continuous, 
impulsive or intermittent. 

 Human Comfort – Continuous and Impulsive Vibration Criteria 

Structural vibration in buildings can be detected by occupants and can affect them in many ways including reducing 
their quality of life and also their working efficiency. Complaint levels from occupants of buildings subject to vibration 
depend upon their use of the building and the time of the day. 
 
Maximum allowable magnitudes of building vibration with respect to human response are shown in Table 17. It should 
be noted that the human comfort for vibration are more stringent than the building damage criteria. 
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Table 17: Preferred and maximum weighted RMS values for continuous and impulsive vibration (m/s2) 

Location 
Assessment 

period1 

Preferred values Maximum values 

z-axis x- and y-axis z-axis x- and y-axis 

Continuous vibration 

Residences Daytime 0.010 0.0071 0.020 0.014 

Night time 0.007 0.005 0.014 0.010 

Offices, schools, 
educational 
institutions and 
place of worship 

Day or night 
time 

0.020 0.014 0.040 0.028 

Impulsive vibration 

Residences Daytime 0.30 0.21 0.60 0.42 

Night time 0.10 0.071 0.20 0.14 

Offices, schools, 
educational 
institutions and 
place of worship 

Day or night 
time 

0.64 0.46 1.28 0.92 

 

 Human Comfort – Intermittent Vibration Criteria  

Disturbance caused by vibration will depend on its duration and its magnitude. This methodology of assessing 
intermittent vibration levels involves the calculation of a parameter called the Vibration Dose Value (VDV) which is used 
to evaluate the cumulative effects of intermittent vibration. Various studies support the fact that VDV assessment 
methods are far more accurate in assessing the level of disturbance than methods which is only based on the vibration 
magnitude. 

 

Table 18: Acceptable Vibration Dose Values for Intermittent Vibration (m/s1.75) 

Location 
Daytime (7:00am to 10:00pm) Night-time (10:00pm to 7:00am) 

Preferred value Maximum value Preferred value Maximum value 

Residences 0.20 0.40 0.13 0.26 

Offices, schools, educational 
institutions and place of 
worship 

0.40 0.80 0.40 0.80 

 Structural Damage – Vibration Criteria   

Ground vibration criteria are defined in terms of levels of vibration emission from infrastructures or from the 
construction activities which will avoid the risk of damaging surrounding buildings or structures. It should be noted that 
human comfort criteria are normally expressed in terms of acceleration whereas structural damage criteria are normally 
expressed in terms of velocity. 
 
Most commonly specified structural vibration levels are defined to minimize the risk of cosmetic surface cracks and are 
set below the levels that have the potential to cause damage to the main structure. Structural damage criteria are 
presented in German Standard DIN4150-Part 3 “Structural vibration in buildings – Effects on structures” and British 
Standard BS7385-Part 2: 1993 “Evaluation and Measurement for Vibration in Buildings”. Table 19 indicates the vibration 
limits presented in DIN4150-Part 3 to ensure structural damage doesn’t occur. 
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Table 19: Guideline value of vibration velocity, vi, for evaluating the effects of short-term vibration 

Line Type of Structure 

Vibration velocity, vi, in mm/s 

Foundation Plane of floor of 
uppermost full 

storey 
At a frequency of 

Less than 10Hz 10 to 50Hz 50 to 100*Hz All Frequencies 

1 

Buildings used for 
commercial purposes, 
industrial buildings and 
buildings of similar design 

20 20 to 40 40 to 50 40 

2 
Dwellings and buildings of 
similar design and/or use 

5 5 to 15 15 to 20 15 

3 

Structures that, because of 
their particular sensitivity to 
vibration, do not correspond 
to those listed in lines 1 and 2 
and are of great intrinsic 
value (e.g. buildings that are 
under a preservation order) 

3 3 to 8 8 to 10 8 

*For frequencies above 100Hz, at least the values specified in this column shall be applied 

 
 
Table 20 presents guide values for building vibration, based on the lowest vibration levels above which cosmetic 
damage has been demonstrated as per BS7385-Part 2:1993. 

 

Table 20: Transient vibration guide values for cosmetic damage 

Type of Building Peak Particle Velocity in frequency range of predominant pulse (PPV) 

Residential or light commercial type 
buildings 

4 Hz to 15 Hz 15 Hz and above 

15mm/s at 4Hz increasing to 
20mm/s at 15Hz 

20mm/s at 15Hz increasing to 
50mm/s at 40Hz and above 

 
 

 Vibration Objectives 

 
Table 21 indicates the vibration criteria for the nearest residential and commercial properties to the development. 

 

Table 21: Construction vibration criteria summary 

Location Period 

Human Comfort Vibration Objectives 
Building damage 

Objectives – 
Velocity (mm/s) 

Continuous 
mm/s2 (RMS) Intermittent 

m/s1.75 (VDV) 
z-axis x- and y-axis 

Residential 
Daytime 10 - 20 7 - 14 0.20 - 0.40 5 

Night time 7 - 14 5 - 10 0.13 - 0.26 5 
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 Operational Noise Assessment 
 

 External Car Park 
 
The noise relating to the external car-park has been assessed using the methodologies as presented in the NSW NPI. 
 
The assumptions used within the assessment have been based from the information as presented within the Traffic 
report provided by GTA Consultants. The assumptions made in the calculations include the following: 

 600 car-parking bays  

 Area of car park as indicated in DA architectural drawings 

 Smooth concrete car park surface 

 Peak hour period for vehicle movements 
 
The car-park noise has been assessed during the evening period as it is deemed to be the most stringent when 
combined with peak vehicle movements in the car park. 
 
The predicted noise levels associated with the car-park noise has been tabulated and is shown below in Table 22. 
 

Table 22: Predicted noise levels from External Car Park 

Receiver Location 
Predicted Noise Level 

dB(A) 
Evening Time Criterion 

dB(A) 
Compliance 

(Yes/No) 

Residential Receiver 
R2 

45 45 Yes 

 

 Loading Dock & Waste Collection 
 
An acoustic assessment for the garbage and waste collection has been conducted to determine the noise levels to the 
nearest residential receiver, in accordance with the requirements of the NSW Noise Policy for Industry. The loading 
dock activities and waste collection will take place on the lower ground floor. 
 
The noise levels used within the assessment are shown below in Table 23. 
 

Table 23: Sound power levels 

Source 

Sound Power Level LAmax(SWL) re 10-12 W dB 

Octave Band Centre Frequency (Hz) 

63 125 250 500 1000 2000 4000 

Garbage Truck 
Unloading Bins 

97 96 93 95 95 92 91 

Truck 
loading/unloading 

97 97 96 97 97 97 97 

 
Using the assessment methods outlined above, the predicted noise levels at the nearing sensitive receivers are 
summarized below in Table 24. 
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Table 24: Predicted noise levels from Loading Dock & Waste Collection 

Receiver Location 
Predicted Noise Level 

dB(A) 
Evening Time Criterion 

dB(A) 
Compliance 

(Yes/No) 

Residential Receiver 
R2 

44 45 Yes 

 
Delivery trucks and waste collection is predicted to comply with the NPI noise limits at the nearest residential receivers 
during the day time and evening. 
 

 Traffic Noise Generation  
 
The road traffic generation noise assessment has been undertaken using the AM and PM peak hour traffic volumes for 
Metford Rd has provided by GTA Consultants. Metford Rd is likely to be the most affected street in terms of traffic noise 
due to the proximity of the development to nearby residential receivers as well as the street being the proposed entry 
way into the car-park. The existing and predicted increase in PM peak hour traffic volumes are presented below in Table 
25. 

Table 25: Existing and Increased Traffic Flows 

Location  Period 

Traffic Volume (Vehicles/Hour) 

2022 Without Proposed 

Development 

2022 With Proposed 

Development 

Metford Road 
Total (AM peak hour) 1697 1743 

Total (PM peak hour) 1663 1772 

 
The predicted increase in traffic noise has been based on the methodologies given in the UK Department of Transport 
‘Calculation of Road Traffic Noise’ (CoRTN) document. This model describes noise emitted by a constant traffic flow.  
The model uses standard curves to approximate vehicle noise levels.  It also assumes the traffic can be broken into two 
broad categories: cars, and heavy vehicles. The source sound levels used in this project to model traffic noise levels are 
contained within the calculation algorithms of the noise model. Furthermore, the model was verified and calibrated 
using the short-term noise monitoring results obtained for this project. The values presented in Table 26 compare the 
existing noise levels estimated by the model with the estimated noise levels expected from an increase in vehicle 
movements associated with the proposed development.  
 

Table 26: Predicted Increase in Traffic Noise Levels (AM/PM Peak hours) 

Period 
Existing Noise Levels 

Day LAeq(1hr) 

Predicted Noise Levels 

Day LAeq(1hr) 

Predicted Increase in Traffic Noise, 

dB(A) 

AM Peak 73.1 73.2 0.1 

PM Peak 73.1 73.4 0.3 

 
As shown in Table 26, the maximum predicted increase in traffic noise due to the development is 0.3dB(A), which is 
within the limits given in the Road Noise Policy criteria (as shown in Section 6.3). For this reason, we understand that 
the traffic generated by the proposed development will not have an adverse impact on the existing residents.  
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 Mechanical Services Noise  
 
Noise emissions from the operational noise sources were calculated for the nearest and potentially most affected 
residential receiver locations. The noise emissions from the development were determined by modelling the noise 
sources, receiver locations, and topographical features of the proposed site. 
 
The following noise sources are associated with the site operation, and details about expected noise levels from these 
sources are given in the ensuing sub-sections. Noise sources from general operations at the site typically include 
mechanical services noise from air-conditioning equipment and exhaust fans etc. servicing the hospital. These noise 
sources have been used to predict the worst case scenario noise impact of the proposed use of the site to the 
surrounding residential receivers. 
 
The main mechanical sources associated with the development will include: 
 

 Level 2 mechanical plant rooms 

 Mechanical services plant discharging at roof level 
 
In order to assess the worst case scenario, it was assumed that the air conditioning units associated with hospital are 
running at any time throughout a 24hr period. The units have been calculated from all building façades to the most 
affected external residential receiver. With all, the night time is the most stringent period for the noise generated by the 
operation of mechanical plant; therefore, this criterion was used as the noise target at the boundary of the nearest 
sensitive receivers for the project. 
 
Refer to Table 27 for the proposed sound power levels for the mechanical plant associated with the proposed 
development. Note that in order to meet these sound power levels, acoustic mitigation measures such as attenuators, 
acoustic louvres and internal acoustic lining may be required. 
 

Table 27: Sound Power Levels for Mechanical Plant 

Item 

SWL re 10-12 W dB 

63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz 
Overall 
dB(A) 

Level 2 Mechanical Plant 
Room Louvres 

93 99 93 85 84 82 80 75 90 

Total Roof Level Discharges 88 94 88 80 79 77 75 70 85 

 

 General Mechanical Services Mitigation Measures 
 
Mitigation measures for the mechanical plant should be considered during the Design Development stage so as to 
comply with the outlined criteria at the nearest sensitive receivers. These amelioration measures could include but not 
limited to the following: 
 

 Positioning mechanical plant away from nearby receivers 

 Acoustic attenuators fitted to duct work 

 Screening around mechanical plant 

 Acoustic insulation within duct work 
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 External Traffic Noise Intrusion 
 
3D acoustic modelling for external noise intrusion from the surrounding roads was conducted. Noise levels from the 
road were calculated in accordance with the Calculation of Road Traffic Noise (CRTN) methodology, and calibrated to 
measurements and logger data from around the site. This model is recognised by regulatory authorities around 
Australia and is endorsed by the NSW OEH for the use in projects of this scale. The acoustic modelling was undertaken 
considering no specific meteorological characteristics such as dominant wind direction and speed or temperature 
therefore it was considered under neutral conditions. 
 
The traffic noise from Metford Rd has been considered within the assessment. In order to achieve the internal noise 
levels specified in the DoP Guideline and NSW Health Infrastructure Guidelines, the minimum recommended glazing 
selection for the façades of the proposed development is presented below in provided.  
 
The results of the 3D acoustic modelling are shown to be relatively insignificant in comparison to the results of the 
helicopter noise assessment provided in Section 8 and Appendix 2. Therefore since the noise impact of traffic 
movements are negligible when compared to the noise impacts of helicopter movements, the results have not been 
provided. Nevertheless the required acoustic rating of the glazing assembly is discussed below. 
 
The ratings presented are based on the worst case scenario of external noise obtained from the attended noise 
measurement together with noise data from the unattended logger. The glazing thicknesses corresponding to the RW 
ratings are presented below in Table 28, and should be considered as the minimum thicknesses to achieve acoustical 
ratings. Note that Table 28 should be read in conjunction with the glazing requirements given in Table 31, whereby the 
glazing with the greater acoustic performance will take precedence. Greater glazing thicknesses may also be required 
for structural loading, wind loading, thermal requirements etc. 
 

Table 28: Recommended acoustic performance of glazing system – Traffic Noise 

Location 
Required Acoustic Rating of Glazing 

Assembly, Rw1 
Fixed Single Glazed System 

All Areas 32 6.38mm laminate glass 

The required acoustic rating of glazing assembly, refers to the acoustic performance of the glazing once installed 
on site (including the frame) 

 
  

                                                                 
1 See Appendix 1 for Rw definition 
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 Helicopter Noise  
 

 Noise Impact to Noise Sensitive Receivers  
 
For this development type, there are no mandatory noise emission criteria resulting from helicopter noise operations, 
previous assessments in the Land and Environmental Court NSW have applied noise criteria obtained from Airservices 
Australia. 
 
Airservices Australia Principles and Procedures for minimizing the impact of aircraft noise fly Neighbourly Guide are as 
follows: 

1. No overflight of residential areas, if this can’t be achieved then; 
2. No overflight of residential area below 1,500 ft AGL, if this can’t be achieved then; 
3. Minimisation of incidence of helicopters flying below 1,500 ft AGL, if this can’t be achieved then; 
4. Minimisation of noise impact on residential areas by helicopters below 1,500 ft AGL,  
5. Minimisation of noise impacts on residential areas by hovering/circling helicopters 
6. Implement Fly Neighbourly procedures 

 
Based on the advice provided by AviPro, the overflight of the helicopter is expected to be <1,500 ft AGL when under 
neutral weather conditions for the anticipated 27 emergency events per year. 
 
Further to the above, the proposed helipad has been located as far as practicable from the nearby noise sensitive 
receivers.  
 

 Noise Impact on Proposed Hospital Site  
 
Helicopter operations can exhibit similar noise characteristics to fixed wing aircraft pass-bys and also generate high 
levels of short period steady noise levels hovering or idling. Table 29 provides recommended design noise levels 
applicable to frequent operations (frequent operations defined in the NSW HI Engineering Services Guidelines to be 1 or 
more missions per day, on average), together with adjustments for infrequent emergency operations as follows: 
 

 Up to 10 dB(A) less stringent than recommended design levels in Table 29 if helicopter operations are less than 
1 mission per day, but more than 2 missions per week, on average 

 Up to 20 dB(A) less stringent than recommended design levels in Table 29 if helicopter operations are very 
infrequent (less than 2 missions per week, on average) and subject to: 

 an absolute limit LAmax 80 dB(A) for any occupied room and 

 consideration being given to future-proofing the building so that, if helicopter operations were to significantly 
increase in the future, it would be practical to retrofit suitable acoustic treatment to manage noise impacts to 
an acceptable standard. 

 
The building façade is proposed to be designed in order to meet the internal design noise levels in the presence of 
helicopter operations (in accordance with the allowable adjustments above) in accordance with Table 29. 
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Table 29: Design internal noise levels from helicopter operations as per NSW HI Engineering Services Guidelines 

Area Designation 

Maximum Internal Noise Level from Helicopter Operations 
LAmax – dB(A) 

< 2/week 

CLINICAL  

Operating Theatre 75 

Birthing Room or Delivery Suite 80 

Intensive Care 75 

Patient Room / Single Bed Ward 75 

Multi Bed Ward 75 

Toilet/ En-suite 90 

Patient Corridor 90 

Counselling / Bereavement / Interview Room 75 

Consultation Room 75 

Speech and Language Therapy 75 

Treatment / Medication / Examination Room 75 

PUBLIC AREAS  

Corridors and Lobby Spaces 90 

Cafeterias / Dining 80 

Toilets 90 

Waiting Rooms, Reception Areas 80 

Multi Faith / Chapel 75 

STAFF / BACK-OF-HOUSE AREAS  

Meeting Room 80 

Board / Conference Room (Large) 80 

Open Plan Offices 80 

Private Offices 80 

Multi Person Offices 80 

Locker Room - 

Rest Room 90 

Classrooms, Training Rooms 80 

Lecture theatre 80 

Library 80 

Workshops - 

Plant Rooms - 

Laboratories 80 
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 Helicopter Noise Assessment 
 
A helicopter noise assessment has been undertaken for the proposed hospital against the internal noise criteria shown 
in Table 29. 3D acoustic modelling for external noise intrusion from the helicopter was conducted using the software 
SoundPlan (Version 7.4). The acoustic modelling was undertaken considering no specific meteorological characteristics 
such as dominant wind direction and speed or temperature therefore it was considered under neutral conditions. 
 
The general limiting factor of the performance of a building façade in term of noise attenuation is the glazing. In this 
particular case of the proposed development, the helicopter noise places the most acoustic demand on the 
development facades. The façade noise levels have been predicted based on a SoundPlan model that has been 
calibrated to the sound power levels provided in Table 30 (refer to Appendix 2 for acoustic modelling results). Note that 
no attenuation was considered through any external façade components such as louvres etc. and as such the RW values 
represent the sound insulation rating of the glazing assembly required from all façade components. 
 

Table 30: Helicopter Sound Power Levels  

Noise Source 
Sound Power Level (dB) 

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz 

AW139 139 136 135 132 131 125 118 113 

 
In order to achieve the internal noise levels specified in the Engineering Services Guidelines for the proposed hospital, 
the minimum recommended glazing selection for the façades of the proposed development is provided in Table 31. The 
required Rw ratings are provided with reference to the corresponding external façade noise levels illustrated in the 
modelling results in Appendix 2. 
 
The glazing thicknesses corresponding to the Rw ratings are presented below in Table 31, and should be considered as 
the minimum thicknesses to achieve acoustical ratings. Greater glazing thicknesses may be required for structural 
loading, wind loading, thermal requirements etc. 
 

Table 31: Recommended acoustic performance of glazing system – Helicopter Noise 

External Façade Noise Level 
dB(A) 

Required Acoustic Rating of Glazing 
Assembly, Rw2 

Fixed Single Glazed System 

<96 31 6mm glass 

96 – 98 32 6.38mm laminated glass 

98 – 100 34 8.38mm laminated glass 

100 – 102 35 10.38mm laminated glass 

102 – 104 37 12.38mm laminated glass  

The required acoustic rating of glazing assembly, refers to the acoustic performance of the glazing once installed 
on site (including the frame) 

 
  

                                                                 
2 See Appendix 1 for Rw definition 
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 Construction Noise & Vibration 
 

 Construction Noise Assessment 
 
The predicted noise levels to the surrounding residential and active recreation and industrial receivers have been 
assessed for the proposed construction activities. The criterion specified in Section 5.6 was implemented for the 
assessment of the noise impact at the surrounding sensitive receivers. The predicted noise levels at the nearest 
receivers R2, S1 and I1 are summarised in Table 33, Table 34 & Table 35, respectively. Section 9.1.1 presents 
assumptions that were made to complete our acoustic modelling including different worst-case scenarios. Section 9.1.2 
provides the list of plant and vehicles that will be used for each stage of construction. 
 

 Assumptions for the predicted noise calculations 
 
a) Many of the noise sources will be generating noise during separate periods of time. In these instances, the loudest 

source relative to the receiver is assumed to be operating to consider the worst case scenario. 
b) Plant and vehicles expected to be operating 60% of the time. 
c) Stages B & C are assumed to be running concurrently. 
d) Stages B & D are assumed to be running concurrently. 
e) Stages B & E are assumed to be running concurrently. 
f) Stages B & F are assumed to be running concurrently. 
g) Construction hours assumed to be recommended standard hours presented in Table 14. Construction will not occur 

between the hours of 10:00pm – 7:00am. 
 

 Construction Scenarios 
 
A list of the plant and vehicles that will be used during each of the construction stages is provided in Table 32. 
 
 

Table 32: Plant and Vehicles used for each construction stage 

A – SITE ESTABLISHMENT  B – EARTHWORKS AND STABLISATION  C – VEGETATION REMOVAL  

Deliveries 
All terrain fork lift 
Mobile crane 
Excavator (small) 
Tipping truck 
Bobcat 
Concrete agitator truck 
Water truck 
Backhoe 
Wacker plates 
Small vehicles 
 

Deliveries 
All terrain fork lift 
Mobile crane 
Excavator (small) 
Excavator (large) 
Tipping truck 
Bobcat 
Front end loader 
Single drum compacting roller 
Grader 
Water truck 
Backhoe 
Small vehicles 

Deliveries 
All terrain fork lift 
Excavator (small) 
Excavator (large) 
Tipping truck 
Bobcat 
Front end loader 
Water truck 
Mulcher 
Weed sprayer 
Backhoe 
Small vehicles 
 

D – INTERNAL ROAD CONSTRUCTION  E – IN-GROUND INFRASTRUCTURE F – UTILITIES 
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Deliveries 
All terrain fork lift 
Mobile crane 
Excavator (small) 
Excavator (large) 
Tipping truck 
Bobcat 
Concrete agitator truck 
Front end loader 
Single drum compacting roller 
Grader 
Water truck 
Backhoe 
Wacker plates 
Small vehicles 

Deliveries 
All terrain fork lift 
Mobile crane 
Excavator (small) 
Excavator (large) 
Tipping truck 
Bobcat 
Piling rig 
Concrete agitator truck 
Front end loader 
Water truck 
Backhoe 
Small vehicles 
 

Deliveries 
All terrain fork lift 
Mobile crane 
Excavator (small) 
Excavator (large) 
Tipping truck 
Bobcat 
Concrete agitator truck 
Front end loader 
Water truck 
Backhoe 
Wacker plates 
Small vehicles 
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 Predicted Noise Levels 
 
All the calculations have been completed assuming the worst-case scenarios for each stage. The location of each of the 
noise sources were established according to the position each source would be most frequently located. For the 
purpose of the assessment, each receiver was assumed to be 1.5 metres in height. The results of the assessment have 
been presented as a range of noise levels to account for different activities occurring. Refer to Appendix 3 for noise 
emission contour maps from each stage of construction. 
 
A sleep disturbance assessment due to the noise generated by construction works was not conducted as all 
construction works are assumed to occur during the standard hours of operation outlined in Table 14. 

Table 33: Predicted noise levels at location - R2 (Residential) 

Description 
Predicted Noise Level 

Leq,15min  dB(A) 

Management Level 

Leq,15min  dB(A) 

Exceedance (dB(A)) 

(External) 

Compliance 

Y/N 

Site Establishment 57 – 63 52 5 – 11 Yes1 

Earthworks, 
Stabilisation and 
Vegetation Removal 

63 – 71 52 11 – 19 Yes1 

Earthworks, 
Stabilisation and 
Internal Road 
Construction 

63 – 71 52 11 – 19 Yes1 

Earthworks, 
Stabilisation and In-
Ground Infrastructure 

63 – 71 52 11 – 19 Yes1 

Earthworks, 
Stabilisation and 
Utilities 

63 – 71 52 11 – 19 Yes1 

Note 1: Compliance is achieved with the “Highly Noise Affected” criteria established in Table 14. 
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Table 34: Predicted noise levels at location - S1 (Active Recreation) 

Description 
Predicted Noise Level 

Leq,15min  dB(A) 

Management Level 

Leq,15min  dB(A) 

Exceedance (dB(A)) 

(External) 

Compliance 

Y/N 

Site Establishment 58 – 62 65 0 Yes 

Earthworks, 
Stabilisation and 
Vegetation Removal 

67 – 74 65 2 – 9 Yes1 

Earthworks, 
Stabilisation and 
Internal Road 
Construction 

68 – 71 65 3 – 6 Yes1 

Earthworks, 
Stabilisation and In-
Ground Infrastructure 

68 – 74 65 3 – 9 Yes1 

Earthworks, 
Stabilisation and 
Utilities 

67 – 74 65 2- 9 Yes1 

Note 1: Compliance is achieved with the “Highly Noise Affected” criteria established in Table 14. 

Table 35: Predicted noise levels at location - I1 (Industrial Premises) 

Description 
Predicted Noise Level 

Leq,15min  dB(A) 

Management Level 

Leq,15min  dB(A) 

Exceedance (dB(A)) 

(External) 

Compliance 

Y/N 

Site Establishment 53 – 54 75 0 Yes1 

Earthworks, 
Stabilisation and 
Vegetation Removal 

63 – 64 75 0 Yes1 

Earthworks, 
Stabilisation and 
Internal Road 
Construction 

62 – 63 75 0 Yes1 

Earthworks, 
Stabilisation and In-
Ground Infrastructure 

63 – 64 75 0 Yes1 

Earthworks, 
Stabilisation and 
Utilities 

63 – 64 75 0 Yes1 

Note 1: Compliance is achieved with the “Highly Noise Affected” criteria established in Table 14. 
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 Construction Vibration Assessment 
 
The vibration associated with construction is dependent on a number of variables including the types of machinery, the 
proximity to the nearby receivers as well as the ground type. 
 
It is required that a Construction Noise Vibration Management Plan (CNVMP) is conducted prior to construction in order 
to manage construction noise and vibration as well as to perform high level predictions to avoid non-compliances with 
the given vibration criteria as shown in Section 5.6. 
 
Further to the above, generic safe working distances for vibration impacts associated with various types of machinery at 
given distances are presented within the transport for NSW ‘Construction Noise Strategy’ document. This document 
presents the safe construction working limits for Cosmetic Damage to adjacent structures (in accordance with BS 7385) 
and Human Comfort (OH&E). 
 

Table 36: Working Distances for Vibration Intensive Plant 

Plant Item Rating/Description 

Safe Working Distance 

Cosmetic Damage  
(BS 7385) 

Human Response 
(OH&E Vibration 

Guideline) 

Vibratory Roller 

<50 kN (Typically 1-2 tonnes) 5m 15m to 20m 

<100 kN (Typically 2-4 tonnes) 6m 20m 

<200 kN (Typically 4-6 tonnes) 12m 40m 

<300 kN (Typically 7-13 tonnes) 15m 100m 

>300 kN (Typically 13-18 tonnes) 20m 100m 

>300 kN (> 18 tonnes) 25m 100m 

Small Hydraulic Hammer (300kg – 5 to 12t excavator) 2m 7m 

Medium Hydraulic Hammer (900kg – 12 to 18t excavator) 7m 23m 

Large Hydraulic Hammer (1600kg – 18 to 34t excavator) 22m 73m 

Vibratory Pile Driver Sheet Piles 2m to 20m 20m 

Pile Boring ≤800mm 2m N/A 

Jackhammer Hand held 1m 
Avoid contact with 

structure 

Compactor 852G 10 20 

Dozer D810 with ripper 2 (nominal) 10 

Excavator ≤30 Tonne 10 15 

Grader ≤20 Tonne 2 (nominal) 10 

Truck Movements - - 10m 

 
Based on the information presented above in Table 36 and the proximity from the proposed hospital to the nearby 
receivers, it is expected that the cosmetic damage and human response vibration levels are not expected to be 
exceeded throughout construction. Nevertheless, vibration measures have been provided in the subsequent section as 
preventative measures.  
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 Project Specific Acoustic Recommendations 
 
The excavators with the hammer attachment are predicted to produce the highest noise levels of all of the construction 
phases, and methods should be sought to manage the emanating noise and vibration from the construction site to the 
surrounding receivers (R2, S1 & I1). It is the responsibility of the contractor to provide a construction noise and vibration 
management plan outlining mitigation methods that will be applied on site to lower the impact on the surroundings as 
much as feasible and reasonable. 
 
Based on the results in the previous sections, the following is recommended to be included in the management plan: 

 Attended and unattended noise and vibration monitoring is proposed to be conducted during Stages A & B. 
Any noise and vibration level exceedance should be: 

o Reported to the builder, and 
o Lodged in their register, and 
o Monitored until compliant noise levels are achieved through various noise mitigation measures and 

site management procedures. 

 Vibration intensive equipment listed in Table 36 mitigated by: 
o Operating at safe working distances for cosmetic damage from any sensitive receiver surrounding the 

development, 
o Reasonably and feasibly limited in operation even at safe working distances for human comfort from 

any sensitive receiver surrounding the development, 
o Monitored via attended vibration measurements if the vibration intensive equipment must operate 

within the safe working distances for cosmetic damage. Must be conducted by an acoustic engineer 
assessing the impact of vibration intensive plant to determine whether the vibration levels are in 
accordance with the criteria provided in Section 5.6. 

 
The following Section 9.4 and Figure 8 can be used to assist with the general mitigation methods and the process of 
choosing suitable noise mitigation and management measures in order to comply with the standards outlined in this 
report. 
 

 General Acoustic Recommendations for Construction 
 
According to AS 2436 – 2010 “Guide to noise and vibration control on construction, demolition and maintenance sites” 
the following techniques could be applied to minimize the spread of noise and vibrations to the potential receivers. 
 

 Noise 
 
Figure 8 demonstrates the preferred order of actions taken to mitigate excessive construction noise emissions. If a 
process that generates significant noise levels cannot be avoided, the amount of noise reaching the receiver should be 
minimized. Two ways of achieving this are to either increase the distance between the noise source and the receiver or 
to introduce noise reduction measures such as screens. Practices that will reduce noise from the site include: 
 
(a) Increasing the distance between noise sources and sensitive receivers.  
(b) Reducing the line-of-sight noise transmission to residences or other sensitive land uses using temporary barriers 

(stockpiles, shipping containers and site office transportables can be effective barriers).  
(c) Constructing barriers that are part of the project design early in the project to introduce the mitigation of site 

noise. 
(d) Installing purpose built noise barriers, acoustic sheds and enclosures. 
 
Physical methods to reduce the transmission of noise between the site works and residences, or other sensitive land 
uses, are generally suited to works where there is longer-term exposure to the noise. A few of these methods have been 
introduced below.  
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Figure 8: Noise mitigation management flow chart 
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Screening 
On sites where distance is limited, screening of noise may be beneficial or even the only way to reduce construction 
noise impacts on the nearby receivers. Below, screening options for various situations have been introduced. 
Constructing and utilising these screening methods should be taken into account already during the planning stages. 
 
Temporary buildings: One option to introduce screening is to position structures such as stores, storage piles, site 
offices and other temporary buildings between the noisiest part of the site and the nearest dwellings. Due to shielding 
provided by these buildings, some of the noise emission from the site can be reduced. If the buildings are occupied, 
however, sound insulation measures may be necessary to protect site workers inside the buildings. 
 
Hoarding: Another way of implementing screening is to build hoarding that includes a site office on an elevated 
structure. This option offers superior noise reduction when compared with a standard, simple hoarding. The acoustic 
performance is further enhanced when the hoarding is a continuous barrier.  
 
Partial building structures: On some sites, partially completed or demolished buildings can be used as noise shields for 
certain equipment. A noisy, stationary plant can be placed in a basement, the shell of which has been completed, 
provided reverberant noise can be controlled. Where compressors or generators are used in closed areas, it is also 
necessary to ensure that the exhaust gases are discharged directly to the outside air and that there is good cross-
ventilation to prevent the build-up of poisonous carbon monoxide fumes and to allow an adequate air supply to 
maintain efficiency when operating the equipment. 
 
Earth mounds and embankments: Where constructing noise barriers and using partial building shells is not practical, a 
worthwhile reduction in noise can be obtained by siting the plant behind and as close as possible to mounds of earth, 
which may effectively screen any noise sensitive areas from the plant. These mounds can often be designed into the 
construction schedule or site arrangement for future landscaping.  
Long, temporary earth embankments can provide quite an effective noise screen for mobile equipment moving, for 
example, on a haulage road. When the earthworks are complete, the earth mounds should be removed, if possible, with 
smaller quieter excavators. A noise barrier like this may be a more reliable method of noise control than the imposition 
of restrictions on throttle settings.  
Where earth noise barriers are not practical due to lack of space, consideration should be given to the possibility of 
constructing temporary screens from wood or any equivalent material in surface density. 
 
Equipment operating 24h: When it comes to water pumps, fans and other plant equipment that operate on a 24-hour 
basis, they may not be an irritating source of noise during the day but can be problematic at night. They should 
therefore be effectively screened by either situating them behind a noise barrier or by being positioned in a trench or a 
hollow in the ground. Again, generated reverberant noise must be minimised and adequate ventilation should be 
ensured. 
 
General remarks: 
In many cases, it is not practical to screen earthmoving operations effectively, but it may be possible to partially shield a 
construction plant at the early stages of the project with protective features required to screen traffic noise. 
The usefulness of a noise barrier will depend upon its length, its height, its position relative to the source and the 
receiver, and the material of which it is made. A barrier designed to reduce noise from a moving source should extend 
beyond the last property to be protected by at least ten times the shortest distance from the said property to the 
barrier. A barrier designed to reduce noise from a stationary source should, where possible, extend beyond the direct 
line of sight between the noise source and the receiver by a distance equal to ten times the effective barrier height, 
which is the height above the direct line between source and receiver.  
If the works are already predominantly located within nominally closed structures, careful consideration should be 
given to reducing noise breakout at any openings. 
 
Crane (diesel operated) 
 
An appropriate silencer on the muffler and acoustic screen around the engine bay are recommended to attenuate the 
noise from it. 
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Reversing and warning alarms  
 
Community complaints often involve the intrusive noise of alarms commonly used to provide a safe system of work for 
vehicles operating on a site. Beeper reversing alarm noise is generally tonal and may cause annoyance at significant 
distances from the work site. 
 
There are alternative warning alarms capable of providing a safe system of work that are equal to or better than the 
traditional ‘beeper’, while also reducing environmental noise impacts. The following alternatives should be considered 
for use on construction sites as appropriate: 
 
(a) Broadband audible alarms incorporating a wide range of sound frequencies (as opposed to the tonal-frequency 

‘beep’) are less intrusive when heard in the neighbourhood. 
(b) Variable-level alarms reduce the emitted noise levels by detecting the background noise level and adjusting the 

alarm level accordingly. 
(c) Non-audible warning systems (e.g. flashing lights, reversing cameras) may also be employed, providing safety 

considerations, are not compromised. 
(d) Proximity alarms that use sensors to determine the distance from objects, such as people or structures, and 

generate an audible alarm in cabin for the driver.  
(e) Spotters or observers. 
 
The above methods should be combined, where appropriate. 
 

 Vibration 

Vibration can be more difficult to control than noise, and there are few generalizations that can be made about its 
control. It should be kept in mind that vibration may cause disturbance by causing structures to vibrate and radiate 
noise in addition to perceptible movement. Impulsive vibration can, in some cases, provide a trigger mechanism that 
could result in the failure of building components that had previously been in a stable state. 
 
During the demolition works and the erection of new structures, some vibrations (transmitted through the structure 
from the demolition sites) are expected, being more of a concern for the surrounding sensitive receivers. Vibrations can 
also trigger annoyance, which might get elevated into action by occupants of exposed buildings, and should therefore 
be included in the planning of communication with impacted communities. 
 
It should be remembered that failures, sometimes catastrophic, can occur as a result of conditions not directly 
connected with the transmission of vibrations, e.g. the removal of supports from retaining structures to facilitate site 
access. BS 7385-2 provides more information on managing ground-borne vibration and its potential effects on buildings. 
Where site activities may affect existing structures, a thorough engineering appraisal should be made at the planning 
stage. 
 
General principles of seeking minimal vibration at receiving structures should be followed in the first instance. 
Predictions of vibration levels likely to occur at sensitive receivers are recommended when they are relatively close, 
depending on the magnitude of the source of the vibration or the distance associated. Relatively simple prediction 
methods are available in textbooks, codes of practice and standards, however, it is preferable to assess site 
transmission and propagation characteristics between source and receiver locations through measurements. 
 
Guidance for measures available for the mitigation of vibration transmitted can be sought in more detailed standards, 
such as BS 5228-2 or policy documents, such as the NSW DEC Assessing Vibration: A technical guideline. Identifying the 
strategy best suited to the control of vibration follows a similar approach to that of noise: avoidance, control at the 
source, control along the propagation path, control at the receiver, or a combination of these. It is noted that vibration 
sources can include stationary plants (pumps and compressors), portable plants (jackhammers and pavement vibrators), 
mobile plants, pile-drivers, tunnelling machines and activities, and blasting, amongst others. Unusual ground conditions, 
such as a high water-table, can also cause a difference to expected or predicted results, especially when considering the 
noise propagated from piling.  
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 Conclusion 
 
An acoustic assessment for the proposed New Maitland Hospital infrastructure development located on Metford Rd, 
Metford NSW has been conducted. This document forms part of the documentation package to be submitted to the 
Department of Planning as part of the SSI application. 
 
This report has provided criteria, in-principle treatment and design requirements which aim to achieve the statutory 
criteria discussed in Section 5. In terms of noise and vibration criteria, the following has been provided: 
 

 Internal noise levels in accordance with the NSW HI Engineering Services Guidelines, provided in Section 5.1; 

 Internal vibration criteria in accordance with the NSW DEC “Assessing Vibration: a technical guideline” and the 
AHSRAE Critical Work Area Vibration Limits, provided in Section 5.2; 

 Noise criteria for operational emissions from the development to surrounding sensitive receivers in accordance 
with the NSW NPI, provided in Section 5.3; 

 Construction noise criteria provided in Section 5.5 in accordance with the NSW DECCW ICNG; 

 Construction vibration criteria provided in Section 5.6. 
 
Noise and vibration emissions associated with the operation of the proposed hospital development are predicted to 
comply with the requirements of the NSW NPI (refer to Section 6). 
 
Glazing for the hospital development has been designed to achieve maximum internal noise levels as a result of 
helicopter movements in accordance with the requirements of the NSW HI Engineering Services Guidelines. The glazing 
is presented in Section 8.2.1. 
 
Noise and vibration emissions from the construction of early works is predicted to comply with the criteria established 
in the NSW DECCW ICNG (refer to Section 9). 
 
Even though no assessment can be considered as being thorough enough to preclude all potential environmental 
impacts, having given regard to the above listed conclusions, it is the finding of this assessment that the SSI application 
should not be refused on the grounds of excessive noise and vibration generation. 
 
The information presented in this report shall be reviewed if any modifications to the features of the development 
specified in this report occur, including and not restricted to selection of mechanical equipment, layout of equipment, 
modifications to the building and introduction of any additional noise sources. 
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Appendix 1 - Glossary of Acoustic Terms 
 

NOISE   

Acceptable Noise Level: The acceptable LAeq noise level from industrial sources, recommended by the 
EPA (Table 2.1, NPI).  Note that this noise level refers to all industrial sources at 
the receiver location, and not only noise due to a specific project under 
consideration. 

Adverse Weather: Weather conditions that affect noise (wind and temperature inversions) 
that occur at a particular site for a significant period of time. The 
previous conditions are for wind occurring more than 30% of the time in 
any assessment period in any season and/or for temperature inversions 
occurring more than 30% of the nights in winter). 

Acoustic Barrier: Solid walls or partitions, solid fences, earth mounds, earth berms, buildings, etc. 
used to reduce noise. 

Ambient Noise: The all-encompassing noise associated within a given environment at a given time, 
usually   composed of sound from all sources near and far. 

Assessment Period:                The period in a day over which assessments are made. 

Assessment Location The position at which noise measurements are undertaken or estimated. 

Background Noise: Background noise is the term used to describe the underlying level of noise 
present in the ambient noise, measured in the absence of the noise under 
investigation, when extraneous noise is removed. It is described as the average of 
the minimum noise levels measured on a sound level meter and is measured 
statistically as the A-weighted noise level exceeded for ninety percent of a sample 
period. This is represented as the L90 noise level. 

Decibel [dB]:  The units of sound pressure level. 

dB(A): A-weighted decibels. Noise measured using the A filter. 

Extraneous Noise: Noise resulting from activities that are not typical of the area. Atypical activities 
include construction, and traffic generated by holidays period and by special 
events such as concert or sporting events. Normal daily traffic is not considered to 
be extraneous. 

Free Field: An environment in which there are no acoustic reflective surfaces.  Free field 
noise measurements are carried out outdoors at least 3.5m from any acoustic 
reflecting structures other than the ground 

Frequency: Frequency is synonymous to pitch. Frequency or pitch can be measured on a scale 
in units of Hertz (Hz). 

Impulsive Noise: Noise having a high peak of short duration or a sequence of such peaks. A 
sequence of impulses in rapid succession is termed  repetitive impulsive noise. 



 

Appendix 1 - Glossary of Acoustic Terms 
 

 APPENDIX 1 - GLOSSARY OF ACOUSTIC TERMS 

Intermittent Noise: Level that drops to the background noise level several times during the period of 
observation. 

LAmax The maximum A-weighted sound pressure level measured over a period. 

LAmin   The minimum A-weighted sound pressure level measured over a period. 

LA1 The A-weighted sound pressure level that is exceeded for 1% of the time for which 
the sound is measured. 

LA10   The A-weighted sound pressure level that is exceeded for 10% of the time for 
which the sound is   measured. 

LA90   The A-weighted level of noise exceeded for 90% of the time.  The bottom 10% of 
the sample is the L90 noise level expressed in units of dB(A). 

LAeq   The A-weighted “equivalent noise level” is the summation of noise events and 
integrated over a selected period of time. 

LAeqT The constant A-weighted sound which has the same energy as the fluctuating 
sound of the traffic, averaged over time T. 

Reflection: Sound wave changed in direction of propagation due to a solid object met on its 
path. 

RW: The Sound Insulation Rating RW is a measure of the noise reduction performance 
of the partition. 

SEL:   Sound Exposure Level is the constant sound level which, if maintained for a period 
of 1 second would have the same acoustic energy as the measured noise event.  
SEL noise measurements are useful as they can be converted to obtain Leq sound 
levels over any period of time and can be used for predicting noise at various 
locations. 

Sound Absorption: The ability of a material to absorb sound energy through its conversion into 
thermal energy. 

Sound Level Meter: An instrument consisting of a microphone, amplifier and indicating device, having 
a declared performance and designed to measure sound pressure levels. 

Sound Pressure Level: The level of noise, usually expressed in decibels, as measured by a standard sound 
level meter with a microphone. 

Sound Power Level: Ten times the logarithm to the base 10 of the ratio of the sound power of the 
source to the reference sound power. 

Tonal noise: Containing a prominent frequency and characterised by a definite pitch. 
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Appendix 2 – Helicopter Noise Impact 
Figure 9: External facade noise levels due to helicopter movements - East 
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Figure 10: External facade noise levels due to helicopter movements - North 
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Figure 11: External facade noise levels due to helicopter movements - South 
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Figure 12: External facade noise levels due to helicopter movements - West 
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Appendix 3 – Construction Noise Contour Maps 
Figure 13: Construction noise emission contour map - Site Establishment 
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Figure 14: Construction noise emission contour map – Earthworks, Stabilisation & Vegetation Removal 

 



 

Appendix 3 – Construction Noise Contour Maps 
 

 APPENDIX 3 – CONSTRUCTION NOISE CONTOUR MAPS 

Figure 15: Construction noise emission contour map – Earthworks, Stabilisation & Internal Road Construction 
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Figure 16: Construction noise emission contour map – Earthworks, Stabilisation & In-Ground Infrastructure 
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Figure 17: Construction noise emission contour map – Earthworks, Stabilisation & Utilities 

 



 

pitt&sherry ref: New Maitland Hospital Stage 1 EIS - Main Document.docx 
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Report on Geotechnical Investigation 

Proposed New Maitland Hospital 

Metford Road, Metford 

 

 

1. Introduction 

This report presents the results of a geotechnical investigation undertaken by Douglas Partners Pty 

Ltd (DP) for the proposed New Maitland Hospital at Metford.  This report expands upon DPs initial 

report, Project 81719.01 dated December 2015 (Ref 15), and includes the results of supplementary 

subsurface investigation at client nominated locations. The supplementary investigation was 

commissioned in an email dated 20 June 2017 by Mark Davis of AECOM acting on behalf of NSW 

Health Infrastructure and was undertaken in accordance with Douglas Partners' proposal NCL170350 

dated 4 July 2017. 

 

The key features of the Concept design include the following: 

 A building envelope within the north-western part of Lot 7314 mostly on previously disturbed 

areas; 

 Building mass of up to eight storeys (including lower ground but excluding plant level); 

 Approximate gross floor area of 60,000 square metres; 

 Primary access from Metford Road at a new roundabout junction opposite Fieldsend Street; 

 Secondary access for ambulances from Metford Road, south of the Primary access. This allows 

for accessing the hospital from both points; 

 An on-grade helipad located to the northeast of the hospital; 

 Two car parking facilities; 

 Stormwater drainage to the east of the hospital, to manage stormwater flows through the site from 

offsite lands as well as from the hospital precinct; 

 Partial retention of vegetation at the southern, western and eastern end of the site, with some 

clearing and understorey removal to meet bushfire mitigation requirements (APZ). 

 

A number of geotechnical risks to the proposed development were identified during formation of the 

scope of work for this geotechnical investigation, as follows:  

 Presence of deep filling in Lot 7314; 

 Suitability of stockpiled material for reuse as engineered filling;  

 Depth of sediment in base of former quarry; 

 Instability in the existing quarry high wall; and 

 Presence of high strength bedrock. 

 

These geotechnical risks have been assessed during the present investigation as well as the following 

geotechnical issues: 
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 Review of previous report in light of the repositioning of the hospital; 

 Excavation conditions for areas of earthworks to bring the site to approximately RL 18 m AHD; 

 Identification of areas of filling; 

 Estimates of settlements in areas of deep filling subject to proposed building loads; 

 Geotechnical parameters for high level and piled footings; 

 Subgrade conditions for proposed pavement areas; 

 Indicative pavement thickness designs; 

 Risk of instability in the existing quarry excavation faces;  

 Appropriate stabilisation/mitigation measures against quarry face instability; 

 Construction methodology for filling of existing quarry, if required; 

 Material quality and compaction requirements for engineered filling; and 

 Subgrade preparation measures. 

 

The initial investigation comprised the drilling of six bores, installation of two groundwater wells, 

excavation of 21 test pits, laboratory testing of selected samples, engineering analysis and reporting. 

 

The supplementary investigation comprised the drilling of three bores and installation of one 

groundwater well. 

 

 

 

2. Background Data 

The previous geotechnical assessment carried out by DP (Ref 1) provided information on geotechnical 

conditions based on previous investigations within and near the site together with preliminary design 

parameters (end bearing, shaft adhesion parameters) for various foundation types as well as 

comments on a range of other geotechnical items. 

 

Advice provided in the previous report which is relevant to the current development concept has been 

incorporated in the present investigation report. 

 

DP has provided a previous revision of this report (Ref 15).  The current revision includes the results of 

supplementary subsurface investigation comprising boreholes drilled during July 2017. 

 

 

 

3. Site Description 

The site is located within the former PGH Bricks site at Metford and is identified as Lot 7314 

DP 1162607.  The site is irregular in shape with an approximate area of 16.4ha.  Figure 1 shows the 

PGH Bricks site (outlined black) and the current site extent (red). 
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Figure 1:  Location and Extent of the Site 

 

 

It is understood that the hospital is proposed to be situated within the western half of Lot 7314, which 

is located within the south-western area of the former PGH Bricks site. The proposed hospital layout is 

shown on the attached test location plan in Appendix D.  The site is bounded to the north and east by 

the former PGH Bricks site, which still has remnants of the former CSR Bricks and Roofing selection 

centre and sales office and the Northern Railway.  The site is bounded to the south by existing 

residential developments and Metford Road to the west. 

 

The site ranges in surface level from 8 m AHD to 26 m AHD, generally comprised areas of fill above 

ground level (stockpiles), rock outcrops, water bodies, unsealed access roads, areas of dense 

vegetation (south-western area) as well as stripped / bare areas.  

 

The site has been divided into several terrain units of similar conditions, as follows: 

 South-western Area; 

 North-western Area; 

 Eastern Area; and 

 Southern Strip. 

 

These are discussed in Sections 3.1 to 3.4 below. Site features are also presented in Drawing 2 in 

Appendix D. 

 

 

Lot 7314 

DP 1162607 

Lot 266 

DP 755237 

Lot 401 

DP 1162607 
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3.1 South-Western Area 

The western area of the site covers approximately one-third of Lot 7314.   

 

This area was covered by a dense cover of mature trees.  Surface levels within this area of the site 

range from about RL 20 m AHD along its eastern side to RL 12 m near Metford Road. 

 

A natural drainage path was observed within the densely vegetated area in the south-western part of 

the site.  As shown in Figure 2 below, the rock outcrop serves to facilitate the variation in surface level.  

This low cliff line defines the western boundary of a broad gully, within which overland flow passes 

roughly south-east to north-west through this area of the site. This drainage path is discussed further 

in Section 9.8.   

 

 
Figure 2:  Natural drainage line in south-western part of the site (2015) 

 
 
Several small ponds were present within the drainage path (refer Figure 3). 
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Figure 3:  A typical pond in the south-western area of the site (2015) 

 
Fingers of fill material were observed to extend into this vegetated area from a constructed berm wall 
which segregates the disturbed central area of the site from the south-western area (refer Figure 4). 
 

 
Figure 4:  Typical fill mound observed behind the berm wall (2015) 

 

 

The extent of these fingers of filling have not been fully characterised during the present investigation. 

An estimate of the affected area is shown on Drawing 2 in Appendix D.  

 

Several areas of outcropping rock were noted in the south-western area of the site. Figure 5 below 

shows a typical exposure of bedrock  
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Figure 5:  Low to medium strength sandstone exposure in the southern part of the site (2015) 

 

 

3.2 North-Western Area 

The north-western area of the site has been highly disturbed as is characterised by bare soil and rock 

surfaces with numerous stockpiles.  It is understood that the majority of the structures for the new 

hospital will be constructed in this area of the site.  The stockpiles are typically about 5 m to 10 m in 

height above the surrounding ground level.  The stockpiled material is variable but predominantly 

comprised either cohesive soils and ripped bedrock (clay, sandy clay, silty clay and weathered rock); 

or gravel, chitter (coarse coal reject) and coal.   

 

Figure 6, below shows a view of this area of the site in 2015 from the northern boundary.  

 

 
Figure 6:  Looking south from the site boundary, excavator at Pit 301 (2015) 

 

 

Surface levels in this area of the site are generally RL 20 m AHD to RL 24 m AHD. 

 

Figure 7 shows a typical stockpile within this area of the site. 
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Figure 7:  Stockpile adjacent Pit 301, comprising cohesive soils and ripped bedrock (2015) 

 

Several areas beyond the stockpiles exposed sandstone bedrock, particularly towards the eastern and 

south-eastern sides of this area (refer Figure 8).  The sandstone was generally very low strength or 

stronger. 

 

 
Figure 8:  Exposed sandstone bedrock in north-western area (2015) 

 

 

3.3 Eastern Area 

The eastern area of the site contains the former quarry floor.   

 

Figures 9 and 10, below show views across this area of the site in 2015. 
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Figure 9:  Looking north across the site from Borehole 606 (2015) 

 

 
Figure 10:  Looking south from top of a stockpile, carbonaceous stockpiles (left), water body 
(left), existing quarry cutting (back), stockpile (right) (2015) 

 

Based on review of available topographic mapping, the surface levels within this area of the site 

generally range from about 8 m AHD to 12 m AHD, rising to the west, south and east out of the floor of 

the former quarry. 

 

During the investigation in 2015, a large area of ponded water (Main Pond) was located in this area of 

the site (middle of Figure 9).  The depth of the water was not known but based on probing around the 

edges it was anticipated to be greater than 1 m to 2 m. During the further investigation in July 2017, it 

was noted that the sediment in the base of the pond was in the process of being removed. 

 

The remainder of this area is covered by accumulated sediments and low vegetation.  Surface water is 

present in many parts of this area of the site (refer Figure 11).  
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Figure 11:  Typical view of eastern area (2015) 

 

A gravel access track, raised about 1 m above the surrounding ground surface, runs approximately 

north-west to south-east across this area.  

 

Within the southern part of this area of the site, a large stockpile of carbonaceous material was 

present. The height of the stockpile varied from less than 1 m to up to about 5 m.  Erosion of the 

carbonaceous stockpiles, as shown in Figure 12, revealed coal below in some areas. 

 

 
Figure 12:  In-situ coal exposed beneath edge of carbonaceous material stockpile in eastern 
area of the site (2015) 

 

Surface water was present in various water bodies / ponds across this area of the site and was most 

likely perched. There may be some connection between the ponds and groundwater however the rock 

permeability would be relatively low and flow rates would also be low. Preferential flow potentially 

occurs along strata interfaces within the rock, particularly coal and shale layers which tend to have 

higher permeability than neighbouring sandstone, siltstone and claystone layers. 
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3.4 Southern Strip 

The southern strip of the site, which varies in width of between 40 m to 90 m in width, is located 

between the former quarry floor and the southern boundary of the site.  

 

This area is generally covered by dense bush (refer Figure 13). 

 

 
Figure 13:  Existing vegetation at Pit 312 (2015) 

 

The drainage gully which traverses through the south-western area of the site, enters the site within 

the southern strip (refer Drawing 2).  This gully is incised up to 3 m into the surrounding landscape, 

with sandstone bedrock of at least low strength exposed at its base (refer Figure 14). 

 

 
Figure 14:  Sandstone bedrock exposed in crossing of gully (2015) 

 

The eastern area and southern strip are separated by a rock batter of approximately 10 m in height 

(refer Figures 15 and 16). 
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Figure 15:  Rock batter between eastern area and southern strip (2015) 

 

 
Figure 16:  Sandstone and siltstone exposed in batter (2015) 

 

 

More comments in relation to this batter are presented in Section 9.16. 
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4. Regional Geology 

The Newcastle Coalfields 1:100,000 Geology map indicates that the site is underlain by the Tomago 

Coal Measures of Permian age (geology code Pt).  This formation is described as comprising 

laminated sandstone, claystone, siltstone, coal and tuff.  Figure 17 below shows the site overlain with 

the geological map and site topography (contours at 2 m intervals). Based on information provided by 

the project surveyor, these 2 m contours are not considered accurate for this site and should be 

treated as indicative only.  

 

 
Figure 17: Geological Setting of the Site 

 

The site topography also indicates where the natural drainage path exits the site along the western 

boundary, along Metford Road. 

 

The Newcastle 1:100,000 Soil Landscapes Sheet indicated that the site includes two soil landscape 

types, as shown blow in Figure 18. 

 

 
Figure 18: Soil Landscape Setting of the Site 
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The features of these soil landscapes are summarised in Table 1. 

 

Table 1: Soil Landscape Features 

Feature Description 

Colour (in Figure 15) Dark green Light green Grey 

Soil Landscape Code Be cc xx 

Soil Process Group RESIDUAL ALLUVIAL DISTURBED TERRAIN 

Soil Landscape Name Beresfield Cockle Creek Disturbed Terrain 

Landscape 

Description 

Undulating low hills and rises 

on Permian sediments in the 

East Maitland Hills region. 

Slope gradients 3-15%, local 

relief to 50m, elevation is 20-

50m. Partially cleared tall 

open-forest. 

Narrow floodplains, alluvial 

fan deposits and broad delta 

deposits. Slope gradients are 

0-2%, elevation is <1-50m, 

local relief is <1m; Cleared 

open forest. 

Level plain to hummocky 

terrain, extensively disturbed 

by human activity, including 

complete disturbance, 

removal or burial of soil. 

Local relief variable. Land fill 

includes soil, rock, building 

and waste materials. Original 

vegetation completely 

cleared. 

Soils Description 

(summary only) 

Crests: moderately deep 

(<120cm), Yellow Podzolic 

Soils, Brown Podzolic Soils 

and brown Soloths. 

Upper Slopes: moderately 

deep (<120cm) Red Podzolic 

Soils and red Soloths. 

Sideslopes: brown Soloths 

and yellow Soloths. 

Lower Slopes: deep 

(>200cm), imperfectly to 

poorly drained Yellow 

Podzolic Soils, yellow 

Soloths and Gleyed Podzolic 

Soils. 

Floodplains: deep (>200cm), 

imperfectly to poorly drained 

yellow Soloths (Dy3.41) and 

Yellow Podzolic soils. 

Delta / Fan Deposits: deep 

(>200cm), moderately well to 

poorly drained Yellow Earths 

and Grey Earths; with deep 

(>200cm) imperfectly 

drained, to well-drained 

Yellow Podzolic Soils. 

Highly variable. 

Limitations High foundation hazard, 

water erosion hazard, 

seasonal waterlogging and 

high run-on localised lower 

slopes, highly acid soils of 

low fertility. 

Flood hazard, water erosion 

hazard, permanently high 

watertables (localised), 

periodic to permanent 

waterlogging (localised), high 

run-on, acid, and infertile 

sodic / dispersible soils of 

low wet strength. 

Dependent on nature of site. 

Limitations may include 

mass movement hazard, 

steep slopes, foundation 

hazard, unconsolidated low 

wet bearing strength 

materials, potential acid 

sulfate soils, impermeable 

soils, poor drainage or 

erosion hazard.  
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The NSW Acid Sulfate Soils Risk map indicates no risk of actual or potential acid sulfate soils. 

 

 

 

5. Field Work Methods 

The initial field work was carried out in the period of 12 October 2015 to 5 November 2015. A 

supplementary investigation was then carried out from 11 August 2017 to 12 August 2017. 

 

The initial investigation comprised the following: 

 Drilling of six boreholes (Boreholes 601 to 606) to depths of between 8.0 m and 21.9 m; 

 Excavation of 20 test pits (Pits 301 to 318 and 320 to 321) to depths of between 0.6 m and 2.8 m; 

 Drilling of one borehole (Borehole 319) to 0.65 m using hand tools; 

 Installation of groundwater wells in bores 605 and 606; and 

 Walk-over inspection by a Principal geotechnical engineer to assess site conditions and possible 

instability in the existing quarry cutting. 

 

The supplementary investigation comprised the following: 

 Drilling of three boreholes (Boreholes 701 to 703) to depths of ranging from 8.55 m to 12.0 m; 

and 

 Installation of a groundwater well in Bore 703. 

 

It is noted that for the initial investigation, limited access was available to the majority of the site owing 

to the presence of trees, overly wet ground and stockpiled materials, subsurface investigation was 

limited to accessible locations.  

 

The supplementary investigation bores were drilled at client nominated locations. 

 

The test pits were excavated with a 4.5 tonne excavator fitted with a 450 mm bucket with teeth. 

 

Boreholes 601 to 603 and 701 to 703 were drilled with a using a truck-mounted rotary drilling rig 

equipped with solid flight augers and wash boring equipment for drilling in soil and weathered rock, as 

well as NMLC diamond coring equipment for coring bedrock (refer Figure 19).  Standard penetration 

tests (SPTs) were performed at selected bore locations and depths.  A bobcat-mounted drilling rig was 

used for Boreholes 604 to 606. 

 



 Page 15 of 46 

Report on Geotechnical Investigation, Proposed New Maitland Hospital Project 81719.01.R.001.Rev2 
Metford Road, Metford May 2018 
 

 
Figure 19: Drilling Rig set up at Borehole 601 (looking west) 

 

 

Groundwater monitoring wells constructed of 50 mm PVC casing and machine slotted 50 mm PVC 

screen were installed in Boreholes 605, 606 and 703 to depths of 8 m to 12.0 m. The wells were 

completed with a gravel pack extending several metres above the well screen and a bentonite plug of 

at least 0.5 m thickness in each well.  Details of the monitoring well construction are provided on the 

detailed borehole logs in Appendix B. 

 

The test locations were set out by a geotechnical engineer from DP. The engineer also logged the 

subsurface conditions encountered at each test location and collected samples for subsequent 

laboratory testing and identification purposes. The engineer boxed and photographed the rock core 

and carried out point load strength index tests on the core.  Pocket penetrometer tests and dynamic 

penetrometer tests were performed at selected depths and locations. 

 

No survey information for the site has been provided by the client.  Reduction of surface levels from 

the 2 m digital contour mapping was not possible as the limited survey provided by ADW Johnson for 

Bores 601 to 605 reveals that the 2 m digital mapping is not accurate for this site. The MGA 

coordinates at each pit location were recorded using a hand held GPS unit which is normally accurate 

to within about ±5 to 10 m depending on satellite coverage. The coordinates and elevation of Bores 

601 to 605 were provided by the project surveyor.  It is recommended that all test locations are 

accurately surveyed prior to further design. 

 

The approximate locations of the boreholes and test pits are indicated on the Test Location Plan, 

Drawing 1, in Appendix D. 
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6. Field Work Results 

The previous geotechnical assessment (Ref 1) indicated the principal geotechnical conditions at the 

site would comprise sequences of four main elements: fill above general ground level (stockpiles), 

filled depressions / voids, residual clays and bedrock. 

 

The subsurface conditions encountered in the bores and test pits undertaken for the present 

investigation are presented in detail in the borehole logs and test pit logs in Appendix B.  These should 

be read in conjunction with the accompanying general notes in Appendix A which explain the 

descriptive terms and classification methods used in the logs.  The results of the dynamic 

penetrometer tests are also included in Appendix B.  The subsurface conditions encountered in the 

bores and pits are summarised in Tables 2 to 4 below.  For the descriptions of the bedrock, the 

following general classifications were utilised: 

 Class V  Extremely low strength sandstone or siltstone and all coal; 

 Class IV Very low to low strength sandstone or siltstone; and  

 Class III Medium strength or stronger sandstone or siltstone. 

 

Table 2:  Summary of Subsurface Conditions – Undeveloped Area (South-western Corner and 

Southern Strip)  

 

Test Pits
Depth From 

(m)

Depth to           

(m)
Soil Description

307 0 0.3 TOPSOIL - grey silty sand 

310, 314, 315 0 0.7 / 2.4

FILLING - generally comprising brown / dark 

brown / grey clayey gravel / sandy gravel / gravel 

(varying fractions of coal / siltstone/ sandstone / 

brick) / silty sand filling with varying fractions of 

sand, silt, and clay, cobbles (sandstone / bricks / 

siltstone) and various anthropogenic inclusions 

and sulphidic staining at various depths 

307 to 313, 321 0 / 0.3 0.6 / 0.95

SANDY CLAY / SILTY CLAY / CLAYEY SILT / 

CLAY - brown / orange / light grey, typically very 

stiff to hard

308 to 311, 313, 

321
0 / 1.2 0.15 / 1.4

SILTY SAND / SANDY SILT / CLAYEY SAND - 

orange / grey / brown, typically medium dense

312 0.95 1.8
SILT - light grey silt (extremely weathered 

siltstone with soil like properties)

307 to 311, 314, 

321
0.6 / 1.4 0.75 / 1.65*

SANDSTONE - orange / light grey sandstone, 

typically very low to low strength, test pits 

refusing in low to medium strength sandstone

312, 313 0.9 / 1.8 1.2 / 2.0* SILTSTONE - light grey siltstone

Notes to Table 2:

* - Termination Depth
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Table 3: Summary of Subsurface Conditions – Stripped Area (North-Western Area)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Summary of Subsurface Conditions – Low Lying Area (Eastern Area)  

 

 

 

 

 

 

 

 

 

 

 

Test Pits/Bores
Depth From 

(m)

Depth to           

(m)
Soil Description

301 to 305, 601 

to 606, 701 to 

703

0 0.1 / 3.8

FILLING - generally comprising light grey / dark 

grey / grey / brown / black clay / sand / clayey 

sand / sandy clay / gravel / gravelly sand / silty 

sand / silt / coal filling with varying fractions of 

sandstone / siltstone gravel / cobbles, gravel, 

clay, brick and coal

306 0 0.15 TOPSOIL - light grey silty sand

306 / 703 0.15 / 0.3 0.6 / 0.7

CARBONACEOUS SANDY CLAY - black 

carbonaceous clay and carbonaceous sandy 

clay with interbedded bands of grey clayey silt

306 / 701 0.15 / 0.6 0.6 / 1.1
SANDY CLAY - brown sandy clay interbedded 

with grey silty clay

301, 302 to 305, 

601, 602, 603, 

606,701, 702, 

703

0.5 / 3.8 21.85*

SANDSTONE - typically very low to low 

strength, becoming low to medium below 4m, 

with varying fractions of siltstone / 

carbonaceous lenses (Extremely low strength 

carbonaceous sandstone from 3.8 m to 4.4 m in 

702)

304, 306, 602, 

603, 606, 701, 

703

0.4 / 8.07 20.65*

SILTSTONE - typically extremely low to very 

low strength, becoming very low to low strength 

below 3m, with varying fractions of coal and 

carbonaceous siltstone (Extremely low strength 

carbonaceous siltstone from 0.7 m to 1.3 m in 

703)

Notes to Table 3:

* - Termination Depth

Test Pits
Depth From 

(m)

Depth to           

(m)
Soil Description

317 to 320 0 0.3 / 0.8

FILLING - generally comprising brown / dark 

brown / grey clayey silt / red silty clay / sandy 

clay filling with varying fractions of black coal 

fines / coal / carbonaceous siltstone, gravel, 

sandstone cobbles, silt and bricks

316 0.3 0.6 COAL - very low strength, black coal

316 to 319 0 / 1.05 0.3 / 1.2

SILTSTONE / CARBONACEOUS SILTSTONE - 

typically very low to low strength, grey siltstone / 

carbonaceous siltstone with some bands of 

sandstone (Pit 317)

318 0.8 1.05
SILTY CLAY - hard, brown / grey siltstone with 

some carbonaceous siltstone fragments

319, 320 0.5 1.8
SANDY CLAY - hard, red / brown sandy clay with 

varying fractions of silt, gravel and cobbles
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Inspections by DP during construction of the weighbridge adjacent to Metford Road encountered an 

abrupt change from shallow rock to deep fill (i.e. a backfilled quarry void). Anecdotal reports indicated 

the depth to be substantial (much greater than 4 m) but the depth was not confirmed. However, the 

results of test pits and bores in this area (Pits 305 and 306) indicated bedrock at 0.5 m and 1.1 m 

respectively.  Hence, if a previous void has been filled in this area, it is likely to be of limited area.  

Given the history of extraction throughout the site, however, there may be similar areas of deep filling 

elsewhere on site, between test locations.  

 

No free groundwater was observed in the test pits, with the exception of Pit 318 which encountered 

groundwater at 0.3 m and Pit 319 which encountered groundwater at the surface.  Groundwater 

standpipes were installed in Boreholes 605, 606 and 703.  Monitoring of standpipes 605 and 606 was 

undertaken on 5 November 2015, at which time Bore 606 was dry and Bore 605 had a groundwater at 

a depth of 7.2 m (RL 17.1 m AHD).  Based on information received from GHD, groundwater was 

recorded in the installed wells at levels ranging from about 6.5 m AHD to 8 m AHD (wells located 

within the north-western and eastern areas of the site) and RL 16 to 17 m AHD in a well installed in the 

western corner of the site. No information on well 703 groundwater level has been provided. 

 

It should be noted that groundwater levels are affected by factors such as climatic conditions and soil 

permeability and will therefore vary with time.   

 

Mapping of the rock batter located between the eastern area and the southern strip was undertaken by 

a Principal Geotechnical Engineer on 5 November 2015.  The inspection revealed the following: 

 The batter was generally formed at a slope ranging from about 20° to 25°; 

 Interbedded siltstone and sandstone was exposed within the batter; 

 Based on tactile assessment, the strength of the bedrock was generally extremely low to low 

within the upper half of the batter.  This is consistent with the rock core retrieved in the 

boreholes from this area of the site; 

 Within the upper portion of the batter, bedding was observed with a dip of 5° to 15° and a dip 

direction of about 310° to 340° M; 

 The dominant jointing in this lower portion of the batter was sub-vertical to 80° with a dip 

direction of 080° to 090° M and a spacing ranging from about 0.05 m to 0.2 m; 

 Slightly stronger siltstone and sandstone, assessed to be low strength, was present in the lower 

half of the exposed batter; 

 Within this lower half of the batter, bedding was observed with a dip of 0 to 5° and a dip 

direction ranging from about 000° to 050° M; 

 The dominant joints were dipping at about 65° with a dip direction of around 060° M and a 

spacing ranging from 200 mm to 1000 mm; 

 Coal was exposed within the lower approximately 1 m towards the eastern visible extent of the 

batter (refer Figures 20 and 21). 
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Figure 20:  Coal exposed in lower area of batter 

 

 
Figure 21:  Coal in exposed batter 
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7. Laboratory Testing 

7.1 Analytical Program 

Laboratory testing for the proposed development comprised the following: 

 Three shrink-swell tests;  

 One Atterberg limits test; 

 One linear shrinkage test; 

 Six standard compaction tests; 

 Four soaked California bearing ratio (CBR) tests; 

 Five soil aggressiveness tests; 

 One water aggressiveness test; and 

 Seven combustibility tests. 

 

Detailed laboratory test reports are included in Appendix C and the results are summarised in Tables 5 

to 7. 

 

 

7.2 Analytical Results- Geotechnical 

The detailed results are included in Appendix C, and are summarised in Tables 5 to 7 below.  

 

Table 5: Summary of CBR and Standard Compaction Test Results 

Pit 
Depth 

(m) 
Description 

FMC 

(%) 

SOMC 

(%) 

SMDD 

(t/m
3
) 

CBR 

(%) 

Swell under 

4.5 kg 

Surcharge 

(%) 

301A 0.5-0.7 Filling (ripped sandstone, 

sand and clay) 
16.5 18.5 1.71 6 1.2 

301 1.0-1.3 Filling (ripped sandstone, 

sand and clay) 
- 14.0 1.87 - - 

303 0.9-1.1 Sandstone - 14.5 1.83 - - 

306 0.7-1.1 Brown Sandy Clay 21.5 21.0 1.58 9 0.6 

311 0.3-0.7 Red, brown and grey Silty 

Clay 

18.9 20.0 1.71 5 0.8 

313 0.9-1.2 Siltstone 16.6 17.0 1.78 3.5 1.6 

Notes to Table 5: 

FMC - Field moisture content   SOMC  - Standard optimum moisture content 

SMDD - Standard maximum dry density CBR  - California bearing ratio (4 day soaked) 
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Table 6:  Summary of Shrink-Swell, Atterberg and Linear Shrinkage Test Results 

Pit 
Depth 

(m) 
Description 

FMC 

(%) 

WL 

(%) 

WP 

(%) 

PI 

(%) 

LS 

(%) 

Iss (% 

per pF) 

306 0.3-0.7 Carbonaceous Sandy Clay 36.5 - - - - 3.0 

306 0.6-1.0 Sandy Clay 26.1 - - - - 1.5 

307 0.3-0.45 Sandy Clay 12.2 36 14 22 8.5 - 

311 0.4-0.66 Clay 16.6 - - - - 2.2 

Notes to Table 6: 

FMC – Field Moisture Content PI – Plasticity Index 

WL – Liquid Limit LS – Linear Shrinkage 

WP – Plastic Limit Iss - Shrink/Swell Index 

 

 

Table 7: Results of Soil and Water Aggressiveness Tests 

Pit / 

Bore 

Depth 

(m) 

Soil 

Type 

(A or B) 

pH 
EC 

(µS/cm) 

Cl 

(mg/kg) 

SO4 

(mg/kg) 

Classification 

for Concrete 

Classification 

for Steel 

302 1.0 B 9 430 390 260 Non-aggressive Non-aggressive 

302 2.0 B 8.9 430 350 300 Non-aggressive Non-aggressive 

303 0.5 B 7.8 340 55 570 Non-aggressive Non-aggressive 

307 0.6 B 5.5 370 330 280 Mild Non-aggressive 

312 0.4 B 4.8 200 130 190 Mild Non-aggressive 

602 - Water 6.9 9200 3000 250 Non-aggressive Severe 

Notes to Table 7: 

EC:  Electrical Conductivity  SO4:  Sulphates  Cl:  Chlorides 

Soil Type A: High permeability soils (e.g. sands and gravels) which are in groundwater 

Soil Type B: Low permeability soils (e.g. silts and clays) or all soils above groundwater 

 

 

The classifications for concrete and steel are based on the Piling Code AS 2159 (Ref 2). 

 

 

7.3 Analytical Results - Combustibility 

Laboratory testing was undertaken by SGS Australia, a NATA registered laboratory.  Analytical 

methods used are shown in the laboratory sheets in Appendix C. 
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A total of seven soil samples were selected to provide an assessment of combustibility conditions at 

potential areas of risk.  The samples were analysed for a range of analytes as follows: 

 Ash; 

 Volatile Matter; 

 Fixed carbon; 

 Total sulphur; 

 Gross calorific value. 
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The results of analysis undertaken on soil samples are summarised in Table 8 below. 

 

Table 8: Results of Soil Combustibility Testing 

Easting Northing

TP303/0.2 369305 6374607 Black silty sand (coal fines) 34.09 65.9 29.0 71.0 0.64 19.69

TP305/0.1 369302 6374626 Black fine to medium grained sand (coal fines) 76.8 23.2 9.9 90.1 0.17 5.56

TP310/0.4 369203 6374465
Brown, mixture of clay, sand and gravel (coal reject, 

carbonaceous siltstone and sandstone)
69.76 30.2 13.5 86.5 0.23 8.16

TP314/0.3 369428 6374335

Dark brown / black gravel (coal reject) with some sand, clay 

and cobbles (carbonaceous siltstone), some sulphidic 

staining

65.7 34.3 15.4 84.6 0.54 9.29

TP316/0.6 369375 6374427 Black coal, highly weathered 11.85 88.2 34.0 66.0 1.72 29.34

Stockpile 1 369372 6374366 Dark grey to black, silty sand (coal reject) 79.69 20.3 9.9 90.1 0.24 3.81

Stockpile 2 369433 6374379 Dark grey to black, silty sand (coal reject) 48.57 51.4 22.1 77.9 0.48 14.06

Notes to Table 8:

Results on a dry w eight basis

Bold results exceed Wollongong City Council DCP Guidelines Chapter E19 Earthw orks (Land Reshaping Works) for Absolute Maximum Combustibles - 40% (Ref 3)

Fixed 

Carbon 

%

Total 

Sulphur 

%

Gross 

Calorific 

Value 

(MJ/kg)

Combustibles 

%
Location

Co-ordinates

Ash %Soil Description
Volatile 

Matter %
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8. Proposed Development 

The key features of the Concept design include the following: 

 A building envelope within the north-western part of Lot 7314 mostly on previously disturbed 

areas; 

 Building mass of up to eight storeys (including lower ground but excluding plant level); 

 Approximate gross floor area of 60,000 square metres;  

 Primary access from Metford Road at a new roundabout junction opposite Fieldsend Street; 

 Secondary access for ambulances from Metford Road, south of the Primary access. This allows 

for accessing the hospital from both points; 

 An on-grade helipad located to the northeast of the hospital; 

 Two car parking facilities;  

 Stormwater drainage to the east of the hospital, to manage stormwater flows through the site from 

offsite lands as well as from the hospital precinct; 

 Partial retention of vegetation at the southern, western and eastern end of the site, with some 

clearing and understorey removal to meet bushfire mitigation requirements (APZ). 

 

There were no detailed plans on the buildings or car parks at the time of the investigation, but it is 

believed that the final bulk earthworks level for the development will be approximately RL 18.  Column 

loads are not known at this stage.  

 

 

 

9. Comments 

The geotechnical risks identified for the proposed development together with the issues outlined in 

Section 1 are discussed in the following sections. 

 

 

9.1 Earthworks and Site Preparation 

The earthworks associated with development of the site are expected to include excavation and re-

compaction of existing fill materials and the placement and compaction of relocated or imported fill 

materials. 

 

It is understood that bulk excavation is likely to be required to level the site to about RL 18 m AHD.  

Areas of the site, particularly within the north-western and southern strip, are at levels of up to 

RL 24 m AHD.  Hence excavation of up to 6 m depth may be required. Based on conditions 

encountered within the bores, the strength of the bedrock within the upper 6 m is generally extremely 

low to low strength and would be commensurate to Class V and Class IV sandstone, as defined in 

Ref 13. 

 

Depending on the final layout of the development, placement of up to 8 m of filling may be required 

within the former quarry floor.   
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Excavation through fill materials, in-situ clays and the zones of weaker rock (extremely low to low 

strength) is expected to be relatively straightforward using conventional excavation equipment such as 

excavators fitted with rock teeth, possibly a pneumatic or hydraulic hammer for harder zones and 

detailed excavation. It is noted the rock strength encountered in the boreholes ranged from very low to 

medium strength, generally the sandstone layers exhibit higher strength than siltstone and claystone 

which tend to weather more rapidly. 

 

The production rate is expected to decrease as rock strength increases and fracture spacing is wider, 

such as the medium strength sandstone observed at the site. The excavation of Class III sandstone or 

Class II siltstone is likely to require a rock hammer or medium to heavy ripping by D9 dozer (or larger). 

 

The following procedure is generally suggested for placement and compaction of engineered filling 

over existing natural soils/rock but the final specification should be confirmed once the development 

layout has been confirmed: 

 Remove vegetation, topsoil, uncontrolled filling and deleterious materials; 

 Test roll the surface in order to determine any soft zones and assess moisture condition.  

Moisture contents should be in the range OMC -2% (dry) to OMC+2% where OMC is the optimum 

content at standard compaction; 

 Compact the tyned natural surface (where rock is not exposed) to a dry density ratio of at least 

100% Standard.  The re-compacted clay should be left exposed for a minimum of time prior to 

placement of additional fill layers, to minimise the occurrence of desiccation cracking or softening; 

 Suitable filling should be placed in horizontal layers not exceeding 300 mm loose thickness and 

compacted to a dry density ratio of at least 95% to 100% Standard up to within 0.5 m of design 

bulk earthworks level and to at least 100% Standard in the upper 0.5 m.  Moisture content should 

be in the range as stated above; 

 Particle size should generally by less than 150 mm, however, an occasional absolute maximum 

particle size of up to 200 mm could be used; 

 Unsuitable material at cut / fill transitions should be over excavated and replaced with select fill; 

 Where carbonaceous materials are to be used as controlled fill, the filling should be blended with 

non-carbonaceous materials and placed in horizontal layers not exceeding 300 mm loose 

thickness and compacted to a dry density ratio of at least 100% Standard, as determined by test 

methods AS1289.5.1.1 (Ref 4) and AS1289.5.4.1 (Ref 11).  Moisture content determinations are 

to be in accordance with AS1289.2.1.1 (Ref 12) with the exception that a 50°C oven is to be used 

(Ref 3). 

 

It is noted that the existing clay and silty clay soils are of medium to high plasticity and likely be difficult 

to work, particularly when wet. Site trafficability will be reduced when these soils become wet.  If the 

soils become wet, they should be tyned and allowed to dry.  Careful control of moisture will be 

required during compaction of these soils. 

 

In the event that unfavourable weather conditions occur prior to and during construction, trafficability 

for non-tracked plant is expected to be very poor in the lower parts of the site and therefore the use of 

a layer of granular crushed rock, crushed recycled concrete, or similar may be required over the 

natural clays to provide a working platform for temporary access roads. 
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Alternatively, structures could be supported on piles installed through the fill to rock, as discussed in 

Section 9.11. 

 

 

9.2 Additional Earthworks Procedures for Filling of Former Quarry 

It is understood that filling of the former quarry may be required as part of the development of the site.  

In order to raise site levels to RL 18 m AHD, this could involve the placement of up to 8 m of filling.  

 

If the filling is to be utilised to support structures or pavements, then it is recommended that the filling 

is placed in accordance with the procedures outlined in Section 9.1 above.  In the event that all 

structures will be supported on piles, founded in the sandstone or siltstone below the filling and near 

surface coal layers, the thickness of each layer of filling may be able to be increased, depending on 

the compaction equipment used during earthworks.   

 

The most appropriate methods will depend on the depth of filling to be placed, expected settlements 

and structural tolerances to settlement, however shallow dynamic compaction using a purpose-built 

impact roller may be suitable. The effective depth of compaction varies with soil conditions but is 

typically in the order of 1 m. 

 

Any proposed ground improvement measures should be preceded by specific investigation and 

design, and possibly trials to determine the most suitable method. 

 

Regardless of the depth of filling to be placed within the base of the former quarry, the following 

additional preparation measures will be required: 

 Dewatering of main pond and other areas of ponded water; 

 Given the low lying nature of this area of the site, a dewatering plan is anticipated to be required 

to allow earthworks; 

 Removal of all accumulated sediments and filling, following appropriate assessment for disposal 

or reuse.  In this regard, up to 0.8 m of filling, comprising soft silty clay with significant 

anthropogenic inclusions such as brick fragments were encountered in the pits undertaken in this 

area of the site (refer Figure 22). Penetrometer testing at Location 322 indicated that the 

sediments were less than 0.2 m thick at this location. 
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Figure 22:  Filling encountered in low lying area of the site 

 

 

9.3 Retaining Structures 

The design parameters for retaining structures for both short-term and long-term situations are shown 

in Table 9 for each of the principal geological units.  These would apply to the design of cantilevered 

walls or shoring, contiguous pile walls and soldier pile walls.  Any walls that will form part of a 

permanent structure should be based on long-term parameters.  

 

The design values given are based on level ground behind the wall and do not include any surcharge 

loads that may be imposed near the top of the wall. 

 

Passive pressures are given as either an earth pressure coefficient (Kp) for granular soils and / or 

ultimate passive pressures for residual clays and rock.  The values given below are unfactored and 

because passive pressures are used as a resisting force, an appropriate factor of safety should be 

applied to determine working values and to limit deflections. 

 

Table 9 provides suggested preliminary design parameters. 
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Table 9:  Preliminary Design Parameters for Retaining Structures 

Description 

Design Parameters (unfactored) 

b 

kN/m
3
 

Short Term Long Term 

Ka K0 Kp Pp 

kPa 
Ka K0 Kp Pp 

kPa 

Filling –cohesive 18 0.25 0.40 3.5 - 0.30 0.60 3.5 - 

Filling - granular 20 0.30 0.50 3.3 - 0.30 0.50 3.3 - 

Clay – stiff to very stiff 19 0.25 0.40 - 200 0.30 0.60 2.5 - 

Clay – hard / extremely 
weathered rock 

19 0.25 0.40 
- 

200 0.35 0.55 3.0 - 

Class V Sandstone / Class 
IV Shale  
(extremely low strength 
sandstone or siltstone) 

22 0.15 0.30 

- 

400 0.20 0.35 - 400 

Class IV Sandstone / Class 
III Shale  
(very low to low strength 
sandstone or siltstone) 

22 0.00 0.10 

- 

2000 0.10 0.25 - 2000 

Class III Sandstone / Class 
II Shale  
(medium strength 
sandstone or siltstone) 

22 0.00 0.10 

- 

3000 0.10 0.25 - 3000 

Notes to Table 9: 

Ka – Active earth pressure coefficient 

K0 – ‘At-rest’ earth pressure coefficient 

Kp – Passive earth pressure coefficient 

Pp – Passive earth pressure 

 

 

The use of active pressure coefficients (Ka) requires that there will be sufficient deflection of the 

retaining system during construction to reach active conditions. If lateral deflections are prevented or 

restricted, at-rest coefficients (K0) should be used. 

 

Any surcharge loads such as pavements, construction equipment or sloping backfill should be added 

to the design pressures determined for the soil / rock profile alone. Below the water table the additional 

load due to hydrostatic pressure should be added. 

 

The parameters provided above are based on the provision of full drainage behind the retaining walls.  

 

 

9.4 Batter Slope Stability 

During site works temporary batters may be needed to facilitate construction, such as building 

retaining walls or filling in quarry voids with controlled fill that will cover the slope.  

 

Permanent batter slopes may be required where they form part of the completed development. 
Preliminary assessment may be based on the slopes provided in Table 10. 
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Table 10: Temporary and Permanent Batter Slopes 

Stratum 
Short Term 

(Temporary)
(1) 

Long Term 

(Permanent)
(1) 

Fill  - Compacted 2H:1V 2.5H:1V 

Residual Clays 1.5H:1V 2H:1V 

Class V Sandstone / Class IV Shale (extremely low 
strength sandstone or siltstone)

2
 

1H:1V 1.5H:1V 

Class IV Sandstone / Class III Shale  
(very low to low strength sandstone or siltstone)

2
 

0.5H:1V 1H:1V 

Class III Sandstone / Class II Shale (medium strength 
sandstone or siltstone)

2
 

Vertical 
0.25H:1V to 

Vertical 
(3) 

Notes to Table 10: 

1. Above values are for a maximum vertical height of 3 m. Greater depths to be specifically assessed, and may require 
 measures for stability and drainage. 

2. Batters in rock are dependent on jointing and will require confirmation at time of excavation.  

3. Vertical cuts may be feasible subject to geological mapping and rock bolting or similar, if needed. 

 

 

All batter slopes will require appropriate erosion protection measures, depending on the location, 

depth, drainage conditions and longevity of the slope in question. 

 

In this regard, the former quarry excavation face has been formed at around 22°, which is about 

2.5H:1V.  No signs of gross instability were observed within this batter, although it is noted that some 

erosion has taken place.  It is noted that some soils on the site returned high pH values.  Careful 

selection of vegetation which is tolerant of these pH levels will be required on these slopes.  

 

 

9.5 Existing Filling 

Based on the conditions encountered in the pits and bores, filling to depths (below surrounding ground 

surface levels) of greater than about 1 m is generally restricted to the north-western area and south-

western area. Stockpiles of filling, which are about 5 m to 10 m in height are also present.  

 

Filling of up to 2.5 m depth was encountered in pits excavated in the south-western area of the site, 

close to the boundary with the north-western area of the site.  This filling is associated with the fingers 

of filling which appear to be present in this area.  

 

Within the eastern, low lying area, filling was encountered to depths of up to 0.8 m and generally 

comprised sandy clay with some coal fines, occasional bricks and gravel. 
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9.6  Suitability of Site Materials for Reuse as Filling 

9.6.1 Soils and Extremely Weathered Rock 

The results of the investigation suggest a clayey profile up to a depth of greater than 1 m in the 

proposed location of the New Hospital (southern portion) and up to 1.8 m elsewhere in the site.  The 

clay material was typically described as having very stiff or better consistency. 

 

Figures 23 and 24, below, present a graphical summary of soil plasticity and shrink-swell data 

obtained for soils in the vicinity of the site during the previous investigation by DP (Ref 1). 

 

 
Figure 23:  Chart of Soil Plasticity Tests 

 

 

Available data on clay reactivity in terms of the shrink-swell index is shown plotted in Figure 24. 

California bearing ratio (CBR) results are graphed in Figure 29. 
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Figure 24:  Chart of Shrink-Swell Index Tests 

 

 

Laboratory testing on samples retrieved from the current investigation and the information provided 

above indicate that the clay has a moderate propensity to change in volume with changes with 

moisture content, as indicated by high shrink-swell values on remoulded samples up to 3.0% and 

swells of up to 1.2% during soaked CBR testing.  The results also indicate that the underlying clays 

have a moderate potential to soften on exposure to moisture, as indicated by the low soaked CBR 

values (as low as 5%). 

 

As indicated above and presented in Section 9.9, large characteristic surface movements associated 

with the use of the high plasticity clays needs to be considered if the clay is to be used beneath 

building areas.  The use of at least 1.0 m of low-reactivity filling over the high plasticity clay will reduce 

the characteristic surface movement of the final profile. 

 

The soils present within the eastern, low lying, area of the site are anticipated to have elevated 

moisture content and are not likely to be suitable for re-use without significant moisture reconditioning.  
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9.6.2 Weathered Rock 

The ability to re-use weathered rock material won from bulk earthworks will be a function of the particle 

size achieved during excavation. In general, particle size should not exceed 150 mm for re-use as 

engineered filling. The purpose of this is to reduce the likelihood of difficulties if excavations are 

required at a later date, for example, to install footings and to reduce void spaces which could lead to 

piping/erosion as well as to assist with compaction. The material should be well-graded to control the 

compacted density and void ratio. All material to be re-used as engineered filling should be free of 

organics and other deleterious materials and debris. 

 

It is anticipated that very low to medium strength weathered siltstone and sandstone encountered in 

Pits 301 to 305, and Bores 601 to 606, could be readily excavated / ripped to a particle size of less 

than about 0.3 m but more likely less than 0.15 m. It is suggested that cross-ripping methods and 

heavy pad foot rollers could be used to further break down excavated bedrock to material with a 

maximum particle size of less than 150 mm. 

 

It may be possible to use the coal within the bulk filling provided it is blended with other                   

non-combustible material (refer Section 9.7).  

 

9.6.3 Stockpiled Material  

It is considered that the existing stockpiled material (predominantly ripped sandstone and siltstone with 

some clay) would be suitable for reuse as engineered fill in embankments or in building pads, provided 

that the material is moisture conditioned to achieve a moisture content at the time of placement as 

recommended in Section 9.1.  Coarse material within the stockpile would need to be broken down 

such that the maximum particle size is no greater than 200 mm. 

 

 

9.7 Assessment of Soil Combustibility 

Based on the results of the investigation, potentially combustible material was encountered at the 

following locations: 

 Pits 303 and 305  Black coal filling to depths of up to 0.25 m in the north-western area of the 

site; 

 Pit 310 Clayey gravelly filling with some coal and carbonaceous siltstone to 1.2 m 

depth, within the “fingers” of filling reaching into the south-western area of 

the site; 

 Pit 314 Coal and carbonaceous gravel filling to 0.7 m depth over bedrock in the 

southern strip, adjacent to the former quarry face; and 

 Pit 316 Exposed coal, as encountered in Pit 316 and also within the floor of the 

former quarry to the east of the pond, together with the lower sections of the 

former quarry face. 
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The results of laboratory testing on the collected samples indicated the presence of combustible 

materials in all of the samples tested. Approximately of the samples tested (3 out of 7 tests) also 

exhibited combustible percentages exceeding the adopted criteria of 40% combustible material 

(Ref 3).  

 

Based on the assessment the stockpiled carbonaceous materials within the southern and central part 

of the site will require some form of management and remediation to minimise and mitigate future 

combustibility risks.   

 

DP has not considered chemical concentrations of the carbonaceous materials in this assessment.  

Recommendations from GHD in relation to contamination issues at the site may render the material 

unsuitable for re-use. However, provided that the material is deemed suitable for re-use from a 

contamination viewpoint, it may be suitable as bulk filling provided the recommendations outlined 

below are followed. 

 

Based on the findings of the assessment, remediation of the identified combustion risk areas is likely 

to comprise one or more of the following mitigation measures: 

 Capping – placement and compaction of a non-combustible layer of at least 0.5 m thickness over 

the identified potentially combustible materials; 

 Removal of coal materials – excavation of accessible areas of concentrated combustible 

materials for disposal and/or reuse as part of blending operations; 

 Reshaping works – earthworks in areas of potential combustible materials to reduce slope angles 

and compact loose materials to minimise the potential for oxygen ingress and subsequent 

combustion; 

 Blending – mixing of highly combustible material with non-combustible material to reduce the 

overall combustible percentage of the material and minimise the risk of combustion. Blending may 

be with underlying soil/rock (e.g. ripping of near-surface coal with underlying soil/rock) or mixing 

with imported materials.  

 

In addition to the above remediation recommendations, areas of capping, coal removal, reshaping and 

blending should be mulched and vegetated as part of remediation works.  

 

Development of detailed procedures and specifications for remediation will be required prior to 

remediation works. A combustion risk mitigation program, including a Remediation Action Plan will be 

required which will outline the procedures, specifications and responsibilities for remediation works at 

the site.  

 

It is also recommended that a management plan is prepared for future management of combustion 

risk at the sites. 
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9.8 Drainage 

A site inspection was undertaken by a Principal Geotechnical Engineer from DP on 5 November 2015 

after a rain event.  Water ponding was observed within the densely vegetated area in the south-

western portion of the site, adjacent the natural drainage path.  Figures 25 to 27 show the area at the 

time of the inspection.   

 

 
Figure 25: Looking SSW at water ponding (co-ordinates: 369127, 6374429) 

 

 
Figure 26: Looking SSE at overland flow (co-ordinates: 369112, 6374419) 
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Figure 27: Looking north at water ponding (co-ordinates: 369091, 6374344) 

 
The area of overland flow / ponding observed is highlighted in Figure 28 below.  
 

 
Figure 28: Aerial with 2 m contours, site boundary (red), area of ponding / overland flow (blue) 

 
 

It is understood that placement of up to 5 m of filling may be required in this area to raise the site to 

RL 18 m AHD.  Consideration should be given to the design of earthworks to maintain flow of 

groundwater and surface water within this natural drainage path.  Installation of an appropriately sized 

geotextile encapsulated gravel ‘drainage blanket’ or pipes would be appropriate prior to placing 

controlled fill in this area.   
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The proposed development should be designed such that all proposed excavations, such as those for 

footings and installation of services etc, will not intersect the drainage blanket, thus preserving the 

integrity of the drain. If any accidental damage is caused to the drainage blanket, it should be fully 

repaired to ensure that the functionality of the drain is not compromised. Satisfactory repair should be 

verified by a geotechnical engineer. 

 

Alternatively, construction of an appropriately designed subsurface drainage system could be adopted.  

 

 

9.9 Site Classification 

Site classification to AS 2870-2011 (Ref 5) is not strictly applicable to this site due to it being a hospital 

development rather than a residential development.  However, the principles of footing design and site 

maintenance presented therein are considered relevant for the type of buildings anticipated to be 

proposed for the site. 

Site classification of foundation soil reactivity provides an indication of the propensity of the ground 

surface to move with seasonal variation in moisture.  The site classification is based on procedures 

presented in AS 2870-2011 (Ref 5), the typical soil profiles revealed in the boreholes and test pits and 

the results of laboratory testing.  

 

Owing to the presence of filling to a depth of greater than 0.4 m, the site is classified as Class P. 

 

It is understood that excavations up to 6 m depth and fills of up to 8 m may be required for the 

development.   

 

Consideration should be given to the possibility of reactive movements under constructed buildings. 

Where filling is to be used, it is recommended a low reactive material (i.e. sandy gravelly material) (ISS 

<1.0%) be used within the upper 1 m of the profile (at least) to reduce potential shrink swell 

movements.  It is anticipated that the excavated sandstone material may be suitable for this purposes, 

provided it has a maximum particles size of 200 mm but preferably less than 100 mm.  Provided at 

least 1 m of low reactivity material is placed at the top of the fill profile, the range of characteristic 

surface movements, ys values, is estimated to be about 15 mm to 20 mm but creep settlement of 

compacted filling could be of a similar magnitude. 

 

Masonry walls should be articulated in accordance with TN61 (Ref 6) to minimise the effects of 

differential movement. 

 

 

9.10 High Level Footings 

It is preferable that all footings found on material of similar stiffness, (i.e. all footings to bear on the 

bedrock). Careful consideration of detailing and articulation of the structures would be needed during 

the design to allow the structures to tolerate the differential movements which could result from 

founding on materials of differing stiffness, such as bedrock and clay or filling.  

 

Spread footings founded within the relevant strata should be designed for the following ultimate limit 

state bearing pressures: 

 Extremely low to very low strength siltstone or sandstone 3000 kPa; 
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 Low strength siltstone or sandstone    5000 kPa; 

 Medium strength or stronger sandstone    10000 kPa. 

 

A factor of safety of 3 should be applied to these values to derive an allowable bearing pressure but 

serviceability (settlement) analysis needs to be undertaken during detailed design. 

 

Carbonaceous sandy clay (weathered coal) was encountered in Pit 306 from 0.15 m to 0.6 m, the 

shear strength of which is highly sensitive to changes in moisture, and while stiff to very stiff in their 

current state, they will soften appreciably if subjected to increased moisture.   

 

Therefore, if carbonaceous clays are encountered, the design and construction of the footings must 

account for the moisture-sensitive ground conditions.  Associated risks include a loss of bearing 

capacity if the soils become saturated for any reason, and differential movement of footings with 

variations in soil moisture. 

 

 

9.11 Deep Footings / Piles 

Deep foundation systems would be appropriate for the support of major loads and where the presence 

of uncontrolled fill precludes the use of shallow footings.  Bored piles would be suitable founded within 

the very low to low strength sandstone bedrock.  Given the presence of shallow bedrock driven piles 

are not considered suitable for this site.  

 

The recommended preliminary design parameters for piles are shown in Table 11.  
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Table 11: Design Parameters for Piles 

Stratum 

Ultimate 
Serviceability 

(Working Loads) 

End 
Bearing 

(kPa) 

Shaft 
Adhesion 

(kPa) 

End 
Bearing 

(kPa) 

Shaft 
Adhesion 

(kPa) 

Clay – hard / extremely weathered rock 1800 80 600 50 

Class V Sandstone / Class IV Shale (extremely low 
strength sandstone or siltstone)

2
 

4000 200 1200 100 

Class IV Sandstone / Class III Shale (very low 
strength sandstone or siltstone)

2
 

10000 500 2500 250 

Class III Sandstone / Class II Shale medium 
strength sandstone or siltstone)

2
 

20000 1100 4000 450 

Notes to Table 11: 

1. The design bearing pressures should be adjusted to account for weaker layers below the bearing layer if present. 

2. Piles founded on coal or claystone should be avoided due to potential for softening and excessive settlement. 

3. Ultimate Values occur at large settlements (> 5% of minimum pile diameter / width) 

4. Design geotechnical strength  (Rd,g) should initially be based on a strength reduction factor of  g = 0.55 

5. Shaft adhesion values based on a shaft roughness of R2 or better 

6. Serviceability / Max Allowable end bearing to cause settlement of < 1% of minimum pile diameter / width 

7. AS 2159 – 2009 requires that the contribution of the shaft from ground surface to 1.5 times pile diameter or 1 m 
 (whichever is greater) shall be ignored 

 

 

It should be noted that the above design parameters given in Table 11 are primarily for bored piles 

with clean sockets and bases.  Specific cleaning buckets and grooving tools should be used in pile 

construction.  Pile installation could be affected by the possible presence of obstructions within 

existing fill such as concrete, steel and other coarse inclusions. The available information suggests 

that this will not be a widespread problem however the possibility cannot be precluded.  Piles founded 

within the coal or within 2 m above the coal should be designed for Class V parameters.  More 

detailed investigations should be undertaken once the final design of the building has been 

established to confirm suitable foundation depths.  

 

For piles in tension, the shaft adhesion parameters should be reduced by 25%. 

 

During construction the design bearing pressures should be confirmed by geotechnical inspection         

and / or quality assurance testing relevant to the type of pile and method of installation.  

 

 

9.12 Assessment of Soil Aggressiveness 

The results of laboratory testing of soil samples collected during field work have been compared to the 

exposure classifications for steel and concrete as outlined in AS 2159–2009, Piling–Design and 

Installation (Ref 2), and results are provided in Table 7 of Section 7.2.   

 

The soil results indicate a non-aggressive to mild classification for concrete and a non-aggressive 

classification for steel.  The water results indicate a non-aggressive classification for concrete and a 

severe classification for steel. 
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All items in contact with the ground should be suitably protected against decay or corrosion, possibly 

by allowing for a sacrificial thickness, reducing working loads accordingly and / or designing for a more 

severe classification as the aggressiveness may change over time. 

 

 

9.13 Pavements 

The possible pavement layout, traffic spectrum or other design parameters for pavement is not known 

at this stage.  The following advice in relation to pavement design is present for preliminary planning 

purposes only and should be reviewed once the layout of the development is known.  

 

The following pavement thickness design is in accordance with Austroads – Guide to Pavement 

Technology (Ref 7).  

 

9.13.1 Design Traffic 

Details on proposed traffic loadings were not available at the time of this assessment.   

 

Flexible pavement thickness designs have been provided for design traffic loadings as follows: 

 4 x 10
3
 Equivalent Standard Axles (ESA); and 

 9 x 10
5
 Equivalent Standard Axles (ESA).  

 

If the traffic loading is to be significantly different from the above, the pavement thickness should be 

reviewed. 

 

9.13.2 Subgrade CBR 

The results of the investigation indicate a range of possible subgrade types across the site, from 

residual clay, exposed bedrock to future controlled filling.   

 

Laboratory testing on samples retrieved from the pits indicate a CBR range of about 3% to 9%. 

 

The previous Geotechnical Assessment (Ref 1) suggested a CBR range of 3% to 5%, based on a data 

assessment of CBR laboratory testing taken at and adjacent to the site, as shown in Figure 29.   
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Figure 29: Graph of CBR Test Results from previous investigation 

 

As can been seen from Figure 28, for clay soils, CBR values ranging from 1.5% to 5% were returned, 

which is generally consistent with the results of testing from the present investigation.   

 

Therefore, a design subgrade CBR of 3% has been adopted. 

 

 

9.14 Flexible Pavement Thickness Design 

The indicative flexible pavement thickness design is presented in Table 12, below.  

 

Table 12:  Flexible Pavement Thickness 

Pavement Layer 
Thickness (mm) 

4 x 10
3
 ESA 9 x 10

5
 ESA 

Wearing Course 30
(1)

 40
(1)

 

Basecourse 100 120 

Subbase 170 350 

Total 300 510 

Notes to Table 12: 
(1)

 Thickness of AC10.  A 7 mm prime seal should be placed over the basecourse prior to placement of the AC. 

 

The pavement thickness presented above is dependent on the provision and maintenance of 

adequate surface and subsurface drainage.  Surface grades should be sufficient to prevent ponding of 

stormwater. 
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It is expected that there may be an increased maintenance requirement in areas of tightly turning 

vehicles due to the high shear / torsional stresses applied to the pavement surface.  The use of a 

stiffer binder (i.e. Class 320 bitumen) in the asphalt would be expected to reduce the damage to the 

asphalt surface in areas of tightly turning vehicles. 

 

The recommended material quality and compaction requirements for sealed flexible pavement are 

presented in Table 13, below. 

 

Table 13:  Material Quality and Compaction Requirements – Sealed Flexible Pavement 

Pavement Layer Material Quality Compaction Requirements 

Basecourse 
CBR ≥ 80%, PI ≤ 6%. Grading in 

accordance with SR41 (Ref 8) 

Compact to at least 98% dry density 

ratio Modified (AS 1289.5.2.1, Ref 9) 

Subbase 

CBR ≥ 30%, PI ≤ 12%. Grading in 

accordance with SR41 (Ref 8) or 

Maitland City Council specifications 

Compact to at least 95% dry density 

ratio Modified (AS 1289.5.2.1, Ref 9) 

Select Subgrade Soaked CBR ≥ 15% 
Compact to 100% dry density ratio 

Standard (AS 1289.5.1.1, Ref 4) 

Subgrade CBR ≥ 3.0% 
Compact to at least 100% dry density 

ratio Standard (AS 1289.5.1.1, Ref 4) 

Notes to Table 13: 

CBR – California bearing ratio (4 day soaked) 

PI – Plasticity Index  

 

 

9.15 Subgrade Preparation 

The following procedure is recommended for preparation of the pavement subgrades: 

 Excavate to design subgrade level.  To  reduce the risk of rutting and subgrade damage it is 

recommended that wheeled / rubber tyred vehicles and equipment should be kept off the 

subgrade, where possible; 

 Remove any additional topsoil or deleterious materials; 

 Where bedrock is encountered at subgrade level, it should be tyned to 150 mm depth to destroy 

any possible preferential moisture flow paths; 

 Proof roll the excavated surface to assess moisture content and soft zones.  Remove soft zones 

and replace with compacted approved filling.  Moisture contents should be in the range -3% (dry) 

to OMC, for pavements where OMC is the optimum moisture content at standard compaction.  If 

wet subgrade conditions are encountered, the material should either be tyned and allowed to dry 

or removed and replaced with a select subgrade (CBR>15%).  The depth of any excavation 

should be confirmed by geotechnical inspection; 
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 Compact the subgrade to a minimum dry density ratio of 100% Standard (AS 1289.5.1.1, Ref 4).  

The compacted subgrade should be left exposed for a minimum amount of time prior to 

placement of pavement layers to minimise the occurrence of subgrade deterioration due to the 

effects of weather; 

 If raising of the subgrade level is required, all deleterious materials should be removed.  

Approved filling should then be placed in layers not exceeding 250 mm loose thickness and 

compacted to a minimum dry density ratio of 100% Standard at the moisture content described 

above. 

 

Geotechnical inspections and testing should be undertaken during construction in accordance with 

AS 3798-2007 (Ref 10). 

 

 

9.16 Quarry Slope Stability 

The principle batter associated with the former quarry is orientated in a roughly east-west alignment 

and is shown on Drawing 2.   

 

This batter has been formed at approximately 20° to 25° below the horizontal and exposed extremely 

low to low strength siltstone and sandstone, with very low strength coal within the lower 1 m to 2 m at 

the eastern end of the batter (refer Figures 15 and 16 of Section 3.4 and Figures 20 and 21 of 

Section 6. 

 

The western cut batter associated with the former quarry lies to the west of the main pond (refer 

Drawing 2).  This batter has been formed at a range of slopes, generally less than about 2.5H:1V.  

Where clear of vegetation, the materials exposed within the batter included very low to low strength 

sandstone with some pebbly sandstone in parts (refer Figures 30 and 32). 
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Figure 30:  View across former quarry batter and pond to principal former quarry batter 

 

 

 
Figure 31:  Exposed sandstone in former quarry excavation batter  

 

 

No signs of gross instability were observed within either of these batters. 

 

Towards the upper section of the former quarry excavation batter, filling has been placed.  Inspection 

of local erosion indicates that the filling is generally shallow (less than about 1 m) and is underlain by 

sandstone bedrock (refer Figure 32).  
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Figure 32:  Localised filling underlain by sandstone in quarry batter 

 

 

It is not anticipated that stabilisation measures, beyond removal of the existing filling and provision of 

erosion protection will be required for these batters.  

 

It is recommended that in the event that structures are to be placed within 5 m of the crest of the 

existing batters, additional analysis should be undertaken to assess any additional, localised 

stabilisation measures that may be required.  

 
 

9.17 Sediment Control 

A preliminary assessment of soil erodibility was undertaken during the previous assessment by DP 

using the available soil test results and with reference to the Landcom “Blue Book”. The results are 

shown in Table 14. 
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Table 14: Soil Erodability Assessment 

Soil Type K Value Erodibility Category 

Clay 0.07 Very Low 

Silty Clay 0.08 Low 

Sandy Clay 0.16 Moderate 

 

During the present investigation, there was some evidence of turbid water in existing surface water 

ponds which suggests that site soils have a tendency for dispersion, even though the limited available 

laboratory testing reviewed during the previous assessment indicated a moderate dispersive potential. 

Accordingly, allowance should be made to implement standard sediment control measures to manage 

potential sediment. During construction activities this could include silt fences and hay bales, while 

long-term measures could include suitable drainage, vegetating slopes, erosion mats, hydro-mulch, 

rock blankets and scour protection. It is noted that pH values of up to 9 pH units were recorded in 

some soil samples tested from the site.  

 

 

9.18 Seismic Design 

The earthquake code (AS1170.4-2007, Ref 14) provides design factors based on location (earthquake 

risk) geotechnical conditions. 

 

The Hazard Factor (Z) for Maitland is 0.10 as given in Table 3.2 of AS1170.4. This is the bedrock 

acceleration coefficient with an annual probability of exceedance of 1 in 500. 

 

The Site sub-soil class is assessed to be Class Ce – “shallow soil site”, with reference to Table 4.1 of 

AS1170.4. 

 

 

9.19 Acid Sulfate Soils 

The whole of the site is outside the mapped areas of potential acid sulfate soils.  

 

Coal and other materials with high carbon content can also contain sulphide ores which may lead to 

acid generation upon oxidation. Generally this is not an issue when the carbonaceous materials are 

thoroughly blended with other soils. 

 

 

9.20 Mine Subsidence 

The site is not within a mine subsidence district and hence proposed developments do not require the 

approval of the Mine Subsidence Board. The nearest proclaimed mine subsidence district is “East 

Maitland” located approximately 800 m to the south-west of the site. 

 

The available information suggests that the site lies near the base of the Tomago Coal Measures and 

it is unlikely that coal mining has occurred or will occur beneath the site. 
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11. Limitations 

Douglas Partners Pty Ltd (DP) has prepared this report for this project at New Maitland Hospital, 

Metford in accordance with DP’s proposal NCL170350 dated 4 July 2017 and acceptance received 

from Rebecca Willott of Health Infrastructure dated 5 July 2017. The work was carried out under DP’s 

Conditions of Engagement. This report is provided for the exclusive use of Health Infrastructure for this 

project only and for the purposes as described in the report. It should not be used by or relied upon for 

other projects or purposes on the same or other site or by a third party. Any party so relying upon this 

report beyond its exclusive use and purpose as stated above, and without the express written consent 

of DP, does so entirely at its own risk and without recourse to DP for any loss or damage. In preparing 

this report DP has necessarily relied upon information provided by the client and/or their agents.  

 

The results provided in the report are indicative of the sub-surface conditions on the site only at the 

specific sampling and testing locations, and then only to the depths investigated and at the time the 

work was carried out. Sub-surface conditions can change abruptly due to variable geological 

processes and also as a result of human influences. Such changes may occur after DP’s field testing 

has been completed.  

 

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the 

advice provided by DP in this report may be affected by undetected variations in ground conditions 

across the site between and beyond the sampling and/or testing locations. The advice may also be 

limited by budget constraints imposed by others or by site accessibility.  

 

This report must be read in conjunction with all of the attached and should be kept in its entirety 

without separation of individual pages or sections. DP cannot be held responsible for interpretations or 

conclusions made by others unless they are supported by an expressed statement, interpretation, 

outcome or conclusion stated in this report.  

 

This report, or sections from this report, should not be used as part of a specification for a project, 

without review and agreement by DP. This is because this report has been written as advice and 

opinion rather than instructions for construction.  

 

The contents of this report do not constitute formal design components such as are required, by the 

Health and Safety Legislation and Regulations, to be included in a Safety Report specifying the 

hazards likely to be encountered during construction and the controls required to mitigate risk. This 

design process requires risk assessment to be undertaken, with such assessment being dependent 

upon factors relating to likelihood of occurrence and consequences of damage to property and to life. 

This, in turn, requires project data and analysis presently beyond the knowledge and project role 

respectively of DP.  DP may be able, however, to assist the client in carrying out a risk assessment of 

potential hazards contained in the Comments section of this report, as an extension to the current 

scope of works, if so requested, and provided that suitable additional information is made available to 

DP.  Any such risk assessment would, however, be necessarily restricted to the geotechnical 

components set out in this report and to their application by the project designers to project design, 

construction, maintenance and demolition. 

 

 

Douglas Partners Pty Ltd 
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Introduction 
These notes have been provided to amplify DP's 
report in regard to classification methods, field 
procedures and the comments section.  Not all are 
necessarily relevant to all reports. 
 
DP's reports are based on information gained from 
limited subsurface excavations and sampling, 
supplemented by knowledge of local geology and 
experience.  For this reason, they must be 
regarded as interpretive rather than factual 
documents, limited to some extent by the scope of 
information on which they rely. 
 
 
Copyright 
This report is the property of Douglas Partners Pty 
Ltd.  The report may only be used for the purpose 
for which it was commissioned and in accordance 
with the Conditions of Engagement for the 
commission supplied at the time of proposal.  
Unauthorised use of this report in any form 
whatsoever is prohibited. 
 
 
Borehole and Test Pit Logs 
The borehole and test pit logs presented in this 
report are an engineering and/or geological 
interpretation of the subsurface conditions, and 
their reliability will depend to some extent on 
frequency of sampling and the method of drilling or 
excavation.  Ideally, continuous undisturbed 
sampling or core drilling will provide the most 
reliable assessment, but this is not always 
practicable or possible to justify on economic 
grounds.  In any case the boreholes and test pits 
represent only a very small sample of the total 
subsurface profile. 
 
Interpretation of the information and its application 
to design and construction should therefore take 
into account the spacing of boreholes or pits, the 
frequency of sampling, and the possibility of other 
than 'straight line' variations between the test 
locations. 
 
 
Groundwater 
Where groundwater levels are measured in 
boreholes there are several potential problems, 
namely: 
• In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 
during the time the hole is left open; 

• A localised, perched water table may lead to 
an erroneous indication of the true water 
table; 

• Water table levels will vary from time to time 
with seasons or recent weather changes.  
They may not be the same at the time of 
construction as are indicated in the report; 
and 

• The use of water or mud as a drilling fluid will 
mask any groundwater inflow.  Water has to 
be blown out of the hole and drilling mud must 
first be washed out of the hole if water 
measurements are to be made. 

 
More reliable measurements can be made by 
installing standpipes which are read at intervals 
over several days, or perhaps weeks for low 
permeability soils.  Piezometers, sealed in a 
particular stratum, may be advisable in low 
permeability soils or where there may be 
interference from a perched water table. 
 
 
Reports 
The report has been prepared by qualified 
personnel, is based on the information obtained 
from field and laboratory testing, and has been 
undertaken to current engineering standards of 
interpretation and analysis.  Where the report has 
been prepared for a specific design proposal, the 
information and interpretation may not be relevant 
if the design proposal is changed.  If this happens, 
DP will be pleased to review the report and the 
sufficiency of the investigation work. 
 
Every care is taken with the report as it relates to 
interpretation of subsurface conditions, discussion 
of geotechnical and environmental aspects, and 
recommendations or suggestions for design and 
construction.  However, DP cannot always 
anticipate or assume responsibility for: 
• Unexpected variations in ground conditions.  

The potential for this will depend partly on 
borehole or pit spacing and sampling 
frequency; 

• Changes in policy or interpretations of policy 
by statutory authorities; or 

• The actions of contractors responding to 
commercial pressures. 

If these occur, DP will be pleased to assist with 
investigations or advice to resolve the matter. 
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Site Anomalies 
In the event that conditions encountered on site 
during construction appear to vary from those 
which were expected from the information 
contained in the report, DP requests that it be 
immediately notified.  Most problems are much 
more readily resolved when conditions are 
exposed rather than at some later stage, well after 
the event. 
 
Information for Contractual Purposes 
Where information obtained from this report is 
provided for tendering purposes, it is 
recommended that all information, including the 
written report and discussion, be made available.  
In circumstances where the discussion or 
comments section is not relevant to the contractual 
situation, it may be appropriate to prepare a 
specially edited document.  DP would be pleased 
to assist in this regard and/or to make additional 
report copies available for contract purposes at a 
nominal charge. 
 
Site Inspection 
The company will always be pleased to provide 
engineering inspection services for geotechnical 
and environmental aspects of work to which this 
report is related.  This could range from a site visit 
to confirm that conditions exposed are as 
expected, to full time engineering presence on 
site. 
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Sampling 
Sampling is carried out during drilling or test pitting 
to allow engineering examination (and laboratory 
testing where required) of the soil or rock. 
 
Disturbed samples taken during drilling provide 
information on colour, type, inclusions and, 
depending upon the degree of disturbance, some 
information on strength and structure. 
 
Undisturbed samples are taken by pushing a thin-
walled sample tube into the soil and withdrawing it 
to obtain a sample of the soil in a relatively 
undisturbed state.  Such samples yield information 
on structure and strength, and are necessary for 
laboratory determination of shear strength and 
compressibility.  Undisturbed sampling is generally 
effective only in cohesive soils.  
 
 
Test Pits 
Test pits are usually excavated with a backhoe or 
an excavator, allowing close examination of the in-
situ soil if it is safe to enter into the pit.  The depth 
of excavation is limited to about 3 m for a backhoe 
and up to 6 m for a large excavator.  A potential 
disadvantage of this investigation method is the 
larger area of disturbance to the site. 
 
 
Large Diameter Augers 
Boreholes can be drilled using a rotating plate or 
short spiral auger, generally 300 mm or larger in 
diameter commonly mounted on a standard piling 
rig.  The cuttings are returned to the surface at 
intervals (generally not more than 0.5 m) and are 
disturbed but usually unchanged in moisture 
content.  Identification of soil strata is generally 
much more reliable than with continuous spiral 
flight augers, and is usually supplemented by 
occasional undisturbed tube samples. 
 
 
Continuous Spiral Flight Augers 
The borehole is advanced using 90-115 mm 
diameter continuous spiral flight augers which are 
withdrawn at intervals to allow sampling or in-situ 
testing.  This is a relatively economical means of 
drilling in clays and sands above the water table.  
Samples are returned to the surface, or may be 
collected after withdrawal of the auger flights, but 
they are disturbed and may be mixed with soils 
from the sides of the hole.  Information from the 
drilling (as distinct from specific sampling by SPTs 
or undisturbed samples) is of relatively low 

reliability, due to the remoulding, possible mixing 
or softening of samples by groundwater. 
 
 
Non-core Rotary Drilling 
The borehole is advanced using a rotary bit, with 
water or drilling mud being pumped down the drill 
rods and returned up the annulus, carrying the drill 
cuttings.  Only major changes in stratification can 
be determined from the cuttings, together with 
some information from the rate of penetration.  
Where drilling mud is used this can mask the 
cuttings and reliable identification is only possible 
from separate sampling such as SPTs. 
 
 
Continuous Core Drilling 
A continuous core sample can be obtained using a 
diamond tipped core barrel, usually with a 50 mm 
internal diameter.  Provided full core recovery is 
achieved (which is not always possible in weak 
rocks and granular soils), this technique provides a 
very reliable method of investigation. 
 
 
Standard Penetration Tests 
Standard penetration tests (SPT) are used as a 
means of estimating the density or strength of soils 
and also of obtaining a relatively undisturbed 
sample.  The test procedure is described in 
Australian Standard 1289, Methods of Testing 
Soils for Engineering Purposes - Test 6.3.1. 
 
The test is carried out in a borehole by driving a 50 
mm diameter split sample tube under the impact of 
a 63 kg hammer with a free fall of 760 mm.  It is 
normal for the tube to be driven in three 
successive 150 mm increments and the 'N' value 
is taken as the number of blows for the last 300 
mm.  In dense sands, very hard clays or weak 
rock, the full 450 mm penetration may not be 
practicable and the test is discontinued. 
 
The test results are reported in the following form. 
• In the case where full penetration is obtained 

with successive blow counts for each 150 mm 
of, say, 4, 6 and 7 as: 

4,6,7 
N=13 

• In the case where the test is discontinued 
before the full penetration depth, say after 15 
blows for the first 150 mm and 30 blows for 
the next 40 mm as: 

15, 30/40 mm 
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The results of the SPT tests can be related 
empirically to the engineering properties of the 
soils. 
 
 
Dynamic Cone Penetrometer Tests /  
Perth Sand Penetrometer Tests 
Dynamic penetrometer tests (DCP or PSP) are 
carried out by driving a steel rod into the ground 
using a standard weight of hammer falling a 
specified distance.  As the rod penetrates the soil 
the number of blows required to penetrate each 
successive 150 mm depth are recorded.  Normally 
there is a depth limitation of 1.2 m, but this may be 
extended in certain conditions by the use of 
extension rods.  Two types of penetrometer are 
commonly used. 
• Perth sand penetrometer - a 16 mm diameter 

flat ended rod is driven using a 9 kg hammer 
dropping 600 mm (AS 1289, Test 6.3.3).  This 
test was developed for testing the density of 
sands and is mainly used in granular soils and 
filling. 

• Cone penetrometer - a 16 mm diameter rod 
with a 20 mm diameter cone end is driven 
using a 9 kg hammer dropping 510 mm  (AS 
1289, Test 6.3.2).  This test was developed 
initially for pavement subgrade investigations, 
and correlations of the test results with 
California Bearing Ratio have been published 
by various road authorities. 
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Description and Classification Methods 
The methods of description and classification of 
soils and rocks used in this report are based on 
Australian Standard AS 1726, Geotechnical Site 
Investigations Code.  In general, the descriptions 
include strength or density, colour, structure, soil 
or rock type and inclusions. 
 
Soil Types 
Soil types are described according to the 
predominant particle size, qualified by the grading 
of other particles present: 
 

Type Particle size (mm) 
Boulder >200 
Cobble 63 - 200 
Gravel 2.36 - 63 
Sand 0.075 - 2.36 
Silt 0.002 - 0.075 
Clay <0.002 

 
The sand and gravel sizes can be further 
subdivided as follows: 
 

Type Particle size (mm) 
Coarse gravel 20 - 63 
Medium gravel 6 - 20 
Fine gravel 2.36 - 6 
Coarse sand 0.6 - 2.36 
Medium sand 0.2 - 0.6 
Fine sand 0.075 - 0.2 

 
The proportions of secondary constituents of soils 
are described as: 
 

Term Proportion Example 
And Specify Clay (60%) and 

Sand (40%) 
Adjective 20 - 35% Sandy Clay 
Slightly 12 - 20% Slightly Sandy 

Clay 
With some 5 - 12% Clay with some 

sand 
With a trace of 0 - 5% Clay with a trace 

of sand 
 
 
 
 
 
 

 
Definitions of grading terms used are: 
• Well graded - a good representation of all 

particle sizes 
• Poorly graded - an excess or deficiency of 

particular sizes within the specified range 
• Uniformly graded - an excess of a particular 

particle size 
• Gap graded - a deficiency of a particular 

particle size with the range 
 
Cohesive Soils 
Cohesive soils, such as clays, are classified on the 
basis of undrained shear strength.  The strength 
may be measured by laboratory testing, or 
estimated by field tests or engineering 
examination.  The strength terms are defined as 
follows: 
 

Description Abbreviation Undrained 
shear strength 

(kPa) 
Very soft vs <12 
Soft s 12 - 25 
Firm f 25 - 50 
Stiff st 50 - 100 
Very stiff vst 100 - 200 
Hard h >200 

 
Cohesionless Soils 
Cohesionless soils, such as clean sands, are 
classified on the basis of relative density, generally 
from the results of standard penetration tests 
(SPT), cone penetration tests (CPT) or dynamic 
penetrometers (PSP).  The relative density terms 
are given below: 
 

Relative 
Density 

Abbreviation SPT N 
value 

CPT qc 
value 
(MPa) 

Very loose vl <4 <2 
Loose l 4 - 10 2 -5 
Medium 
dense 

md 10 - 30 5 - 15 

Dense d 30 - 50 15 - 25 
Very 
dense 

vd >50 >25 
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Soil Origin 
It is often difficult to accurately determine the origin 
of a soil.  Soils can generally be classified as: 
• Residual soil - derived from in-situ weathering 

of the underlying rock;  
• Transported soils - formed somewhere else 

and transported by nature to the site; or 
• Filling - moved by man. 
 
Transported soils may be further subdivided into: 
• Alluvium - river deposits 
• Lacustrine - lake deposits 
• Aeolian - wind deposits 
• Littoral - beach deposits 
• Estuarine - tidal river deposits 
• Talus - scree or coarse colluvium 
• Slopewash or Colluvium - transported 

downslope by gravity assisted by water.  
Often includes angular rock fragments and 
boulders. 
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Introduction 
These notes summarise abbreviations commonly 
used on borehole logs and test pit reports. 
 
 
Drilling or Excavation Methods 
C Core Drilling 
R Rotary drilling 
SFA Spiral flight augers 
NMLC Diamond core - 52 mm dia 
NQ Diamond core - 47 mm dia 
HQ Diamond core - 63 mm dia 
PQ Diamond core - 81 mm dia 
 
 
Water 

 Water seep 
 Water level 

 
 
Sampling and Testing 
A Auger sample 
B Bulk sample 
D Disturbed sample 
E Environmental sample 
U50 Undisturbed tube sample (50mm) 
W Water sample 
pp pocket penetrometer (kPa) 
PID Photo ionisation detector 
PL Point load strength Is(50) MPa 
S Standard Penetration Test 
V Shear vane (kPa) 
 
 
Description of Defects in Rock 
The abbreviated descriptions of the defects should 
be in the following order: Depth, Type, Orientation, 
Coating, Shape, Roughness and Other.  Drilling 
and handling breaks are not usually included on 
the logs. 
 
Defect Type 
B Bedding plane 
Cs Clay seam 
Cv Cleavage 
Cz Crushed zone 
Ds Decomposed seam 
F Fault 
J Joint 
Lam lamination 
Pt Parting 
Sz Sheared Zone 
V Vein 
 
 

 
Orientation 
The inclination of defects is always measured from 
the perpendicular to the core axis. 
 
h horizontal 
v vertical 
sh sub-horizontal 
sv sub-vertical 
 
 
Coating or Infilling Term 
cln clean 
co coating 
he healed 
inf infilled 
stn stained 
ti tight 
vn veneer 
 
 
Coating Descriptor 
ca calcite 
cbs carbonaceous 
cly clay 
fe iron oxide 
mn manganese 
slt silty 
 
 
Shape 
cu curved 
ir irregular 
pl planar 
st stepped 
un undulating 
 
 
 
Roughness 
po polished 
ro rough 
sl slickensided 
sm smooth 
vr very rough 
 
 
 
Other 
fg fragmented 
bnd band 
qtz quartz 
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Graphic Symbols for Soil and Rock 
 
General 

 

 

 

 

 

 
 
Soils 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 Sedimentary Rocks 

 

 

 

 

 

 

 

 

 

 
 
 
 Metamorphic Rocks 

 

 

 
 
 
 
 Igneous Rocks 

 

 

 

 

 

 

Road base 

Filling 

 

 

 

 

 

Concrete 

Asphalt 

Topsoil 

Peat 

Clay 

Conglomeratic sandstone 

Conglomerate 

Boulder conglomerate 

Sandstone 

Slate, phyllite, schist 

Siltstone 

Mudstone, claystone, shale 

Coal 

Limestone 

Porphyry 

Cobbles, boulders 

Sandy gravel 

Laminite 

Silty sand 

Clayey sand 

Silty clay 

Sandy clay 

Gravelly clay 

Shaly clay 

Silt 

Clayey silt 

Sandy silt 

Sand 

Gravel 

Talus 

Gneiss 

Quartzite 

Dolerite, basalt, andesite 

Granite 

Tuff, breccia 

Dacite, epidote 
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Rock Strength 
Rock strength is defined by the Point Load Strength Index (Is(50)) and refers to the strength of the rock 
substance and not the strength of the overall rock mass, which may be considerably weaker due to defects.  
The test procedure is described by Australian Standard 4133.4.1 - 1993.  The terms used to describe rock 
strength are as follows: 
 

Term Abbreviation Point Load Index 
Is(50) MPa 

Approx Unconfined 
Compressive Strength MPa* 

Extremely low EL <0.03 <0.6 

Very low VL 0.03 - 0.1 0.6 - 2 

Low L 0.1 - 0.3 2 - 6 

Medium M 0.3 - 1.0 6 - 20 

High H 1 - 3 20 - 60 

Very high VH 3 - 10 60 - 200 

Extremely high EH >10 >200 
* Assumes a ratio of 20:1 for UCS to Is(50) 

 
Degree of Weathering 
The degree of weathering of rock is classified as follows: 
 

Term Abbreviation Description 
Extremely weathered EW Rock substance has soil properties, i.e. it can be remoulded 

and classified as a soil but the texture of the original rock is 
still evident. 

Highly weathered HW Limonite staining or bleaching affects whole of rock 
substance and other signs of decomposition are evident.  
Porosity and strength may be altered as a result of iron 
leaching or deposition.  Colour and strength of original fresh 
rock is not recognisable 

Moderately 
weathered 

MW Staining and discolouration of rock substance has taken 
place 

Slightly weathered SW Rock substance is slightly discoloured but shows little or no 
change of strength from fresh rock 

Fresh stained Fs Rock substance unaffected by weathering but staining 
visible along defects 

Fresh Fr No signs of decomposition or staining 
 
 
Degree of Fracturing 
The following classification applies to the spacing of natural fractures in diamond drill cores.  It includes 
bedding plane partings, joints and other defects, but excludes drilling breaks.   
 

Term Description 
Fragmented Fragments of <20 mm 
Highly Fractured Core lengths of 20-40 mm with some fragments 
Fractured Core lengths of 40-200 mm with some shorter and longer sections 
Slightly Fractured Core lengths of 200-1000 mm with some shorter and loner sections 
Unbroken Core lengths mostly > 1000 mm 
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Rock Quality Designation 
The quality of the cored rock can be measured using the Rock Quality Designation (RQD) index, defined 
as:   
 

RQD % =  cumulative length of 'sound' core sections ≥ 100 mm long 
 total drilled length of section being assessed 

 
where 'sound' rock is assessed to be rock of low strength or better.  The RQD applies only to natural 
fractures.  If the core is broken by drilling or handling (i.e. drilling breaks) then the broken pieces are fitted 
back together and are not included in the calculation of RQD. 
 
 
Stratification Spacing 
For sedimentary rocks the following terms may be used to describe the spacing of bedding partings: 
 

Term Separation of Stratification Planes 
Thinly laminated < 6 mm 
Laminated 6 mm to 20 mm 
Very thinly bedded 20 mm to 60 mm 
Thinly bedded 60 mm to 0.2 m 
Medium bedded 0.2 m to 0.6 m 
Thickly bedded 0.6 m to 2 m 
Very thickly bedded > 2 m 

 
 
 
 

 











 

 

 
 
 

Appendix B

Test Pit Logs (Pits 301 to 321)
Results of Dynamic Penetrometer Tests

Borehole Logs (Bores 601 to 606 and 701 to 703)
Core Photoplates
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FILLING - Generally comprising a mixture of clayey
sand and gravel with some cobbles (ripped fine to
medium sandstone and carbonaceous siltstone)

SANDSTONE - Extremely low strength, extremely
weathered, friable, orange and grey sandstone
SANDSTONE - Low strength, moderately weathered
yellow and grey, fine to medium grained sandstone
Pit discontinued at 2.1m, limit of investigation
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D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)
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Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  301
PROJECT No:  81719.01
DATE:  12/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th

Sa
m

pl
e

Description
of

Strata G
ra

ph
ic
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g
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pe

REMARKS:

RIG:  5.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369334
NORTHING:   6374563

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

B

D

D

D

0.5

1.0

1.3

1.95

2.05



1.0

FILLING - Generally comprising a mixture of clayey
sand and gravel with some cobbles of fine to medium
grained sandstone (ripped sandstone and
carbonaceous siltstone), moist

Pit discontinued at 1.0m, limit of investigation

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  301a
PROJECT No:  81719.01
DATE:  12/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
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th

Sa
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e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

REMARKS: Stockpile adjacent Pit 301

RIG:  5.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369333
NORTHING:   6374563

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

B

D

0.5

0.7

1.0



2.7

2.8

FILLING - Dark grey gravelly sand filling, comprising
fine to medium grained sand and medium to coarse
sized gravel (ripped sandstone and carbonaceous
siltstone) with some clay, damp

From 1.5m, damp to moist

SANDSTONE - Very low to low, highly weathered,
orange, fine grained sandstone (thinly bedded)
Pit discontinued at 2.8m, limit of investigation

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  302
PROJECT No:  81719.01
DATE:  12/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th

Sa
m

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

REMARKS:

RIG:  5.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369317
NORTHING:   6374487

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

D

D

D

0.5

1.0

1.5

2.0

2.5

2.75



0.15

0.25

0.9

1.1

FILLING - Generally comprising light grey silty sand
filling

FILLING - Generally comprising black coal (silty sand)

FILLING - Generally comprising brown,  fine to medium
grained clayey sand, damp to moist

SANDSTONE - Very low to low strength, highly
weathered, orange, fine to medium grained sandstone

Pit discontinued at 1.1m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  303
PROJECT No:  81719.01
DATE:  12/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th

Sa
m

pl
e

Description
of

Strata G
ra
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ic
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g
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pe

REMARKS:

RIG:  5.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369305
NORTHING:   6374607

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

B
D

0.2

0.5

0.9

1.0

1.1



0.15

0.4

0.95

1.1

FILLING - Generally comprising firm, light grey silt
filling

FILLING - Generally comprising dark brown clayey
sand with some gravel (reworked natural/ripped
siltstone)

SILTSTONE - Extremely low to very low strength,
extremely weathered dark grey siltstone

From 0.7m, some iron staining

From 0.8m to 0.9m, carbonaceous siltstone with coal
lenses

SANDSTONE - Low strength, highly weathered,
orange, fine grained sandstone (thinly bedded)

Pit discontinued at 1.1m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  304
PROJECT No:  81719.01
DATE:  12/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
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th
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m
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e

Description
of

Strata G
ra
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ic
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g
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pe

REMARKS:

RIG:  5.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369253
NORTHING:   6374484

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

D

D

D

0.1

0.3

0.5

0.75

0.85

1.0



0.05

0.2

0.35

0.5

0.7

FILLING - Generally comprising light grey silt filling, dry
FILLING - Generally comprising black coal (fine to
medium grained sand)

FILLING - Generally comprising brown-grey, fine to
medium grained sandy clay filling with some gravel

FILLING - Generally comprising brown, fine to medium
grained clayey sand filling with some gravel

SANDSTONE - Very low to low strength, highly
weathered orange and light grey fine to medium
grained sandstone

Pit discontinued at 0.7m, refusal on low to medium
strength sandstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  305
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th
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m
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e

Description
of

Strata G
ra
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g
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pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369302
NORTHING:   6374626

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

D

D

0.0
0.05
0.1

0.3

0.4

0.6



0.15

0.6

1.1

1.85

TOPSOIL - Generally comprising light grey fine grained
silty sand topsoil with abundant rootlets

CARBONACEOUS SANDY CLAY - Black
carbonaceous fine to medium grained sandy clay,
(extremely weathered coal with soil like properties) with
interbedded bands of grey clayey silt, (thinly bedded),
M>Wp

SANDY CLAY - (Stiff) brown fine to medium grained
sandy clay interbedded with grey clayey silt (thinly
bedded), M>Wp

SILTSTONE - Extremely low to very low strength,
extremely weathered light grey siltstone

From 1.7m, low to medium strength

Pit discontinued at 1.85m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  306
PROJECT No:  81719.01
DATE:  12/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th
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m

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

REMARKS:

RIG:  5.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369281
NORTHING:   6374619

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

U50
D

U

B
D

D

D

D

0.1

0.3

0.5

0.6

0.7

0.9

1.0

1.1

1.2

1.6

1.8



0.3

0.9

1.2

TOPSOIL - Dense, grey, fine to medium grained silty
sand topsoil with abundant rootlets, dry to humid

SANDY CLAY - Very stiff to hard, brown, orange and
light grey, fine to medium grained sandy clay, M>Wp
At 0.4m, tree roots

SANDSTONE - Extremely low to very low strength,
highly weathered, orange and light grey, fine to
medium grained sandstone

Pit discontinued at 1.2m, refusal on low strength
sandstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  307
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
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er

D
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th
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m
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e

Description
of

Strata G
ra
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g
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pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369191
NORTHING:   6374403

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

U50

D

D

D

0.1

0.3

0.45

0.6

1.0

1.15



0.3

0.6

0.8

CLAYEY SILT - Soft to firm, grey mottled brown clayey
silt with trace fine grained sand, M>Wp

SANDY SILT - Stiff to very stiff, orange mottled light
grey, fine to medium grained sandy silt, slightly clayey,
M>Wp

SANDSTONE - Very low to low strength, moderately
weathered, orange and light grey, fine to coarse
grained sandstone

Pit discontinued at 0.8m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  308
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th
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m
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e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369134
NORTHING:   6374489

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

0.2

0.5

0.75

pp = 80

pp = 130-150



0.3

0.7
0.75

SILTY SAND - Dense, grey fine grained silty sand with
some rootlets, dry to humid

SANDY CLAY - Very stiff to hard orange mottled grey,
fine to coarse grained sandy clay, M   Wp

At 0.5m, tree roots

SANDSTONE - (Low to medium strength) highly
weathered orange and light grey fine to coarse grained
sandstone
Pit discontinued at 0.75m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  309
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th

Sa
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Description
of

Strata G
ra
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g
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pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369144
NORTHING:   6374417

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

0.1

0.5 pp >300-400



1.2

1.4

1.65

FILLING - Brown, clayey gravelly sand filling,
comprising fine to medium grained sand and fine to
medium sized gravel (mixture of coal, carbonaceous
siltstone and sandstone) with some silt, trace cobbles
of sandstone and trace bricks

At 0.3m to 0.6m, tree roots

At 0.5m, golf ball

At 0.6m to 1.1m, boulder

At 0.8m, evidence of sulphidic (yellow) staining

CLAYEY SAND - (Dense) orange-red and light grey
fine to medium grained clayey sand (extremely low
strength extremely weathered sandstone with soil like
properties)

SANDSTONE - Very low strength, highly weathered,
orange-red and light grey, fine to medium grained
sandstone

Pit discontinued at 1.65m, refusal on low to medium
strength sandstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  310
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th
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m
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e

Description
of

Strata G
ra
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ic
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g
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pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369203
NORTHING:   6374465

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

D

0.5

0.8

1.3

1.6



0.3

0.7

SANDY SILT - Brown, fine grained sandy silt with
some rootlets and tree roots, dry to humid

SILTY CLAY - Very stiff to hard, red-brown mottled
grey silty clay with some fine to medium grained sand,
M>Wp

Pit discontinued at 0.7m, refusal on low to medium
strength sandstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  311
PROJECT No:  81719.01
DATE:  14/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th

Sa
m
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e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369082
NORTHING:   6374330

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

B
U50

D

0.1

0.3

0.4

0.6
0.66
0.7

pp = 250-350

pp = 400-450



0.3

0.95

1.8

2.0

SILTY CLAY - Very stiff to hard, light grey silty clay
with trace gravel and fine grained sand, M<Wp

SILTY CLAY - Very stiff to hard, orange-brown mottled
red silty clay with some fine grained sand, M>Wp

SILT - Very stiff, light grey silt (extremely low strength,
extremely weathered siltstone with soil like properties)

SILTSTONE - Very low strength, highly weathered,
light grey siltstone

Pit discontinued at 2.0m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  312
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2

W
at

er

D
ep

th

Sa
m

pl
e

Description
of

Strata G
ra

ph
ic

Lo
g

Ty
pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369223
NORTHING:   6374340

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

U50

D

D

0.2

0.4

0.55

1.5

1.9

pp >400

pp >400



0.15

0.5

0.9

1.2

SILTY SAND - Medium dense, brown fine grained silty
sand with some rootlets, damp

SANDY CLAY - Very stiff, brown, fine to medium
grained sandy clay, with some silt, M   Wp

CLAYEY SILT - Very stiff, orange and brown clayey
silt, with some fine grained sand, M   Wp

From 0.8m, pale grey and orange

SILTSTONE - Low to medium strength, highly
weathered, fractured, red and pale grey siltstone

Pit discontinued at 1.2m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  313
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1
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REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369319
NORTHING:   6374304

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

D

B
D

0.1

0.3

0.6

0.85
0.9

1.1

1.2



0.7

0.8

FILLING - Dark brown gravel filling comprising fine to
coarse sized subangular gravel (coal and some
carbonaceous siltstone) with some fine to medium
grained sand and clay with some cobbles
(carbonaceous siltstone) up to 300mm in diameter,
trace brick and evidence of sulphidic ( yellow) staining

SANDSTONE - Low to medium strength, moderately
weathered, orange and grey, fine to medium grained
sandstone
Pit discontinued at 0.8m, refusal on medium strength
sandstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  314
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: Sandstone had been backed and backfilled at 0.35m

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369428
NORTHING:   6374335

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

0.3

0.6

0.75



1.0

1.6

2.4

FILLING - Brown, silty sand filling comprising fine to
medium grained sand, slightly fine to coarse sized
gravelly (ripped sandstone with some siltstone) with
some clay, trace bricks and coal

FILLING - Grey, silty sand filling, comprising fine to
medium grained sand and slightly fine to medium sized
gravelly (sandstone and siltstone)

FILLING - Brown, sandy gravel filling comprising fine to
medium grained sand, fine to medium sized
subangular gravel (ripped sandstone) with bricks

Pit discontinued at 2.4m, slow progress

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  315
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1
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REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369469
NORTHING:   6374328

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

0.5

1.3

2.1



0.3

0.6

1.1

CARBONACEOUS SILTSTONE - Low strength,
moderately weathered, grey carbonaceous siltstone
(highly fractured)

COAL - Very low strength, highly weathered, highly
fractured, black coal
From 0.3m to 0.4m, yellow sulphur staining

SILTSTONE - Low strength, slightly weathered grey
siltstone (thinly bedded)

Pit discontinued at 1.1m, refusal in low to medium
strength siltstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  316
PROJECT No:  81719.01
DATE:  14/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369375
NORTHING:   6374427

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

D

0.1

0.35

0.5

1.0



0.3

0.6

FILLING - Generally comprising dark brown clayey silt
filling with black coal fines (comprising silt to fine
grained sand, with trace fine to medium sized gravel ),
damp (possibly natural)

SILTSTONE - Extremely low to very low strength,
highly weathered, grey siltstone with some bands of
fine to medium grained sandstone

Pit discontinued at 0.6m, refusal on low to medium
strength siltstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  317
PROJECT No:  81719.01
DATE:  13/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369530
NORTHING:   6374414

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

0.1

0.4

0.55



0.4

0.8

1.05

1.2

FILLING - Grey, gravelly silty clay filling comprising fine
to medium sized gravel with some bricks

FILLING - Generally comprising soft, brown mottled
red silty clay with brick fragments, fine to medium
grained sand, fine to medium sized gravel, some
sandstone cobbles and trace coal/carbonaceous
siltstone

SILTY CLAY - Hard, brown-grey silty clay with some
carbonaceous siltstone fragments

CARBONACEOUS SILTSTONE - Low to medium
strength, moderately weathered, grey, carbonaceous
siltstone
Pit discontinued at 1.2m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  318
PROJECT No:  81719.01
DATE:  14/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS: Sediment pond

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: Free groundwater observed at 0.3m

SURFACE LEVEL:  --
EASTING:     369590
NORTHING:   6374432

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

0.6

1.1



0.6
0.65

FILLING - Generally comprising brown-grey, fine to
medium grained sandy clay filling, trace coal fines

SANDY CLAY - Hard, grey, fine to medium grained
sandy clay, M<Wp
Bore discontinued at 0.65m, refusal (possible rock)

Ty
pe

Depth
(m)
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Results &
Comments

Sampling & In Situ Testing

1

2

 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  319
PROJECT No:  81719.01
DATE:  16/10/2015
SHEET  1  OF  1

DRILLER:  Parkinson LOGGED:  Parkinson CASING:  Uncased

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Hand Auger

WATER OBSERVATIONS:
TYPE OF BORING:

Free groundwater observed at surface
80mm diameter hand auger

SURFACE LEVEL:  --
EASTING:     369555
NORTHING:   6374508
DIP/AZIMUTH: 90°/--

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Sand Penetrometer  AS1289.6.3.3
   Cone Penetrometer  AS1289.6.3.2



0.5

1.8

FILLING - Hard, grey mottled red, fine grained sandy
clay filling with some silt, gravel and coal, M   Wp

SANDY CLAY - Hard, red-brown and grey, fine grained
sandy clay with some silt (possibly reworked natural)

From 0.8m, trace fine sized gravel

From 1.5m, trace cobbles (sandstone)

At 1.7m, possible rock shelf (possible floater)

Pit discontinued at 1.8m, refusal

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  320
PROJECT No:  81719.01
DATE:  14/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing
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REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     369670
NORTHING:   6374364

Dynamic Penetrometer Test
(blows per mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D

D

0.2

0.7

1.65

pp >400

pp >400



0.2

0.6

SILTY SAND - Very dense, brown, fine grained silty
sand with some rootlets, humid to dry

CLAY - Hard, brown mottled red and grey clay with
some fine to medium grained sand and some silt,
M>Wp

From 0.55m, pale grey mottled orange and red
Pit discontinued at 0.6m, refusal on low to medium
strength sandstone

SAMPLING & IN SITU TESTING LEGEND

1

2

R
L

TEST PIT LOG

Depth
(m)

Metford Road, Metford

A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

Health Infrastructure
Proposed Maitland Hospital

Results &
Comments

LOGGED:  Fulham SURVEY DATUM:  MGA94

CLIENT:
PROJECT:
LOCATION:

PIT No:  321
PROJECT No:  81719.01
DATE:  14/10/2015
SHEET  1  OF  1

Sampling & In Situ Testing

1

2
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m
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pe

REMARKS:

RIG:  4.5 Tonne excavator with 450mm bucket

WATER OBSERVATIONS: No free groundwater observed

SURFACE LEVEL:  --
EASTING:     368996
NORTHING:   6374368

Dynamic Penetrometer Test
(blows per 150mm)

5 10 15 20

   Cone Penetrometer  AS1289.6.3.2
   Sand Penetrometer  AS1289.6.3.3

D

D
U50

D

0.1

0.3
0.35

0.55
0.6

pp = 400

pp >400



 Douglas Partners Pty Ltd 
ABN 75 053 980 117 

www.douglaspartners.com.au 
15 Callistemon Close 

Warabrook NSW 2304 
PO Box 324 

Hunter Region MC NSW 2310 
Phone (02) 4960 9600 

Fax (02) 4960 9601 
 

 

Results of Dynamic Penetrometer Tests 

Client Health Infrastructure Pty Ltd Project No. 81719.01 
Project New Maitland Hospital Date 20/10/2015 
Location Metford Road, Metford Page No. 1  of  1 
  

Test Locations 304 307 308 309 312 313 317 319 322  
RL of Test 

(AHD) 
          

Depth (m) Penetration Resistance 
Blows/150 mm

0.00 – 0.15 2 9 2 8 8 5 5 0 0  

0.15 – 0.30 10 25 1 12 12 12 6 0 13  

0.30 – 0.45 18  5 12 8 7 6 1 12  

0.45 – 0.60 20  10 18 8 7 bouncing 10 15  

0.60 – 0.75   22 15 5 8  15   

0.75 – 0.90   25 5 10     

0.90 – 1.05   8      

1.05 – 1.20          

1.20 – 1.35          

1.35 – 1.50           

1.50 – 1.65           

1.65 – 1.80           

1.80 – 1.95           

1.95 – 2.10           

2.10 – 2.25           

2.25 – 2.40           

2.40 – 2.55           

2.55 – 2.70           

2.70 – 2.85           

2.85 – 3.00           

3.00 – 3.15           

3.15 – 3.30           

3.30 – 3.45           

3.45 – 3.60           

Test Method AS 1289.6.3.2, Cone Penetrometer  Tested By MJP 
 AS 1289.6.3.3, Sand Penetrometer  Checked By  
Remarks Ref  =  Refusal, 25/110 indicates 25 blows for 110 mm penetration 



1.36m: P, sh, pl, stn, fe

1.82m: P, sh, pl, stn, fe

2.59m: J, 10°, pl, un,
clay
2.62m: J, 10°, pl, cbs

3.85m: P, sh, pl, cbs

6.08m: J, 20°, pl, ro,
stn, fe

FILLING - Generally comprising
brown, fine to medium grained
gravelly sand filling, sandstone
gravel, trace coal on surface
SANDSTONE - (Extremely low to
very low strength) grey, stained
orange, fine to medium grained
sandstone
From 0.5m, probably low strength
SANDSTONE - Medium to high
strength, moderately weathered,
slightly fractured, orange-brown,
fine to medium grained sandstone
SANDSTONE - Very low strength,
moderately weathered,
orange-brown, slightly fractured,
fine to medium grained sandstone
SANDSTONE - Low to medium
strength, fresh stained, slightly
fractured, grey, fine grained
sandstone, some silt
From 2.62m to 2.67m, very low
strength
SANDSTONE - Medium strength,
fresh stained, slightly fractured to
unbroken, pale grey, medium
grained sandstone, carbonaceous
bands in parts
From 4.05m to 4.20m, 1mm
carbonaceous layers horizontally
bedded
From 4.12m to 4.15m, low
strength
From 5.00m to 5.01m,
carbonaceous coal band
SANDSTONE - Extremely low
strength, highly weathered, friable,
orange-brown, medium grained
sandstone
SANDSTONE - Medium strength,
slightly weathered, slightly
fractured to unbroken, pale grey,
stained orange in parts, medium
grained sandstone

Bore discontinued at 8.17m, limit
of investigation

PL(A) = 1.6
PL(D) = 1.1

PL(A) = 0.05

PL(A) = 0.32

PL(A) = 0.23
PL(D) = 0.26

PL(A) = 0.75
PL(D) = 0.42

PL(A) = 0.72
PL(D) = 0.65

PL(A) = 0.38
PL(D) = 0.26

PL(A) = 0.6
PL(D) = 0.3

66

93

73

100

100

100

C

C

C

0.1

1.1
1.2
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  601
PROJECT No:  81719.01
DATE:  16/10/2015
SHEET  1  OF  1

DRILLER:  Ground Test (Simon) LOGGED:  Parkinson CASING:  HQ to 1.1m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Explorer

WATER OBSERVATIONS:
TYPE OF BORING:

Observations obscured by drilling fluids below 1.1m
Solid flight auger TC bit  to 1.1m, NMLC core to 8.17m

*Surface level provided by project surveyor

SURFACE LEVEL:  17.0m AHD*
EASTING:     369268
NORTHING:   6374412
DIP/AZIMUTH: 90°/--



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford PLATE No: 1 

 REV: 0 

CLIENT: Health Infrastructure DATE: 25-Nov-15 

  

 
 
 
 
 
 
 

 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE    601             PROJECT    81719.01          2015 

1.10 m – 6.00 m

 
 
 
 
 
 
 
 

 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 601 PROJECT 81719.01 2015

6.00 m – 8.17 m



2.3m: P, 3°, pl, sm
2.4m: P, 5°, pl, sl

3.36m: P, 3°, pl, sm, Cn

4.57m: P, 2°, pl, sm

5.13m: P, 3°, pl, sm, Fe

5.59m: P, 3°, pl, sm

6.56m: BP, 2°, pl, sm
6.74m: BP, 2°, pl, sm

7.39m: BP, 2°, pl, sl

8.12m: P, 3°, un, sm

9.59m: P, sh, pl, sm, fe
9.76m: J, 65°, pl, ti, fe

FILLING - Brown-grey sandy clay
filling, comprising fine to medium
grained sand with some fine to
medium sized gravel (coal,
siltstone, sandstone and brick
fragments)
SILTSTONE - Extremely low to
very low strength, highly
weathered brown siltstone

From 1.75m to 1.85m, extremely
weathered coal/carbonaceous
siltstone
SANDSTONE - Low strength,
moderately weathered, slightly
fractured, light brown fine to
medium grained sandstone

SILTSTONE - Low to very low
strength, highly weathered, slightly
fractured, pale grey and brown
siltstone with carbonaceous
lenses
SANDSTONE - Very low strength,
highly weathered, unbroken
brown, fine to medium grained
sandstone with trace
carbonaceous lenses up to 2mm
thick
From 4.26m to 4.65m, extremely
low strength
At 4.93m, low strength
From 5.15m, fine grained

SANDY SILTSTONE - Low
strength, fresh stained, slightly
fractured, fine grained sandy
siltstone

SANDSTONE - Low strength,
slightly weathered, slightly
fractured, fine to medium grained
sandstone with trace
carbonaceous lenses up to 2mm
thick

From 9.09m, medium strength,
some low strength, moderately
weathered bands

17,25/100
refusal

PL(A) = 0.3
PL(D) = 0.28

PL(A) = 0.27
PL(D) = 0.09

PL(A) = 0.06
PL(D) = 0.07

PL(A) = 0.04
PL(D) = 0.04

PL(A) = 0.08
PL(D) = 0.1
PL(A) = 0.28
PL(D) = 0.25
PL(A) = 0.39
PL(D) = 0.25

PL(A) = 0.43
PL(D) = 0.27

PL(A) = 0.21
PL(D) = 0.2

PL(A) = 0.3
PL(D) = 0.13

PL(A) = 0.24
PL(D) = 0.23

PL(A) = 0.28
PL(D) = 0.3

PL(A) = 0.41
PL(D) = 0.33
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  602
PROJECT No:  81719.01
DATE:  15/10/2015
SHEET  1  OF  3

DRILLER:  Ground Test (Simon) LOGGED:  Fulham CASING:  HQ to 1.1m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Explorer

WATER OBSERVATIONS:
TYPE OF BORING:

Free groundwater obscured due to drilling methods
Solid flight auger to 1.25m, rock roller to 2.15m, NMLC to 21.85m

*Surface level provided by project surveyor

SURFACE LEVEL:  16.8m AHD*
EASTING:     369340
NORTHING:   6374598
DIP/AZIMUTH: 90°/--



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford PLATE No: 2 

 REV: 0 

CLIENT: Health Infrastructure DATE: 25-Nov-15 
 
  

 
 
 
 
 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 602 PROJECT 81719.01 2015

2.15 m – 7.00 m

 
 
 
 
 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 602 PROJECT 81719.01 2015

7.00 m – 12.00 m



10.12m: J, 75°, pl, ti, fe

12.82m: BP, 2°, pl, sm,
coal

13.36m: J, 40°, pl, sm,
fe

14.49m: P, 2°, pl, sm,
coal

15.54m to 16.0m,
fractured

16m: CORE LOSS:
400mm

16.8m: CORE LOSS:
200mm
17.13m to 18.0m, P, 3°,
pl, sm at 140mm
spacings

18.1m: 3 x J, sv, pl, sm

18.32m: P, sh, pl, sl

18.62m: CORE LOSS:
280mm
18.90m to 19.0m,
fragmented
19m: CORE LOSS:
790mm

19.79m to 20m,

SANDSTONE - Low strength,
slightly weathered, slightly
fractured, fine to medium grained
sandstone with trace
carbonaceous lenses up to 2mm
thick  (continued)

From 11.77m to 12.0m, some
medium sized subrounded gravel

From 13.75m, fine grained with
some carbonaceous lenses

SILTSTONE - Low strength, fresh,
grey siltstone

COAL/CARBONACEOUS
SILTSTONE - Low strength, fresh,
black coal with bands of
carbonaceous siltstone up to
40mm thick
From 15.83m to 15.9m, medium
strength
CORE LOSS - 0.4m in probable
coal
COAL/CARBONACEOUS
SILTSTONE - Very low strength,
fresh, black coal with some bands
of high strength carbonaceous
siltstone
CORE LOSS - 0.20m, in probable
coal
COAL/CARBONACEOUS
SILTSTONE - Very low strength,
fresh black coal with interbedded
carbonaceous siltstone bands
CORE LOSS - 0.28m

COAL - Low to medium strength,
fresh, fragmented, black coal
CORE LOSS - 0.79m, in probable
coal

PL(A) = 0.3
PL(D) = 0.34

PL(A) = 0.3
PL(D) = 0.26

PL(I) = 0.13

PL(A) = 0.35
PL(D) = 0.38

PL(A) = 0.25
PL(D) = 0.24

PL(A) = 0.51
PL(D) = 0.38

PL(A) = 0.2
PL(D) = 0.1
PL(A) = 0.31
PL(D) = 0.21

PL(A) = 0.56
PL(D) = 0.31

PL(A) = 0.15
PL(D) = 0.07

PL(A) = 0.23
PL(A) = 0.48

PL(A) = 0.06

PL(A) = 0.11
PL(D) = 0.03
PL(A) = 0.52
PL(D) = 0.24

PL(A) = 0.51
PL(D) = 0.17

PL(I) = 1.42
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  602
PROJECT No:  81719.01
DATE:  15/10/2015
SHEET  2  OF  3

DRILLER:  Ground Test (Simon) LOGGED:  Fulham CASING:  HQ to 1.1m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Explorer

WATER OBSERVATIONS:
TYPE OF BORING:

Free groundwater obscured due to drilling methods
Solid flight auger to 1.25m, rock roller to 2.15m, NMLC to 21.85m

*Surface level provided by project surveyor

SURFACE LEVEL:  16.8m AHD*
EASTING:     369340
NORTHING:   6374598
DIP/AZIMUTH: 90°/--



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford PLATE No: 3 

 REV: 0 

CLIENT: Health Infrastructure DATE: 25-Nov-15 
 
  

 
 
 
 

 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE    602             PROJECT    81719.01          2015 

12.00 m – 17.00m

 
 
 
 

 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 602 PROJECT 81719.01 2015

17.00 m – 21.85 m



fragmented
20.19m to 20.28m,
fragmented

CARBONACEOUS SILTSTONE -
Very low strength, fresh, black to
dark brown carbonaceous
siltstone  (continued)

SILTSTONE - Fresh, slightly
fractured, grey siltstone
SANDSTONE - Low strength,
fresh, unbroken grey fine grained
sandstone with laminations of
siltstone

Bore discontinued at 21.85m

PL(A) = 0.13
PL(D) = 0.07

PL(A) = 0.11
PL(D) = 0.11

PL(A) = 0.24
PL(D) = 0.14

PL(A) = 0.22
PL(D) = 0.23
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  602
PROJECT No:  81719.01
DATE:  15/10/2015
SHEET  3  OF  3

DRILLER:  Ground Test (Simon) LOGGED:  Fulham CASING:  HQ to 1.1m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Explorer

WATER OBSERVATIONS:
TYPE OF BORING:

Free groundwater obscured due to drilling methods
Solid flight auger to 1.25m, rock roller to 2.15m, NMLC to 21.85m

*Surface level provided by project surveyor

SURFACE LEVEL:  16.8m AHD*
EASTING:     369340
NORTHING:   6374598
DIP/AZIMUTH: 90°/--



2.82m: J, 10°, pl, sm,
stn, fe

3.28m: J, 10°, ir, ro, stn,
fe

3.71m: J, 10°, pl, ro,
cbs

4.17m: P, sh, pl, ro, cbs

4.51m: J, 20°, ir, ro, cbs

5.07m: J, 80°, ir, ro, stn,
fe

5.54m: Cs, sh, pl, 5mm
clay

7.16m to 7.22m, Cs, sh,
pl, 5mm clay spaced
generally 20mm

7.78m: P, sh, pl, ro, stn,
fe
8m: J, 10°, pl, ro, stn, fe

FILLING - Generally comprising
grey-brown, fine to medium
grained, gravelly sand filling,
sandstone gravel, possible
sandstone cobbles, trace clay

SANDSTONE - (Low strength)
grey, fine grained sandstone,
some silt
SANDSTONE - Low strength,
slightly weathered, slightly
fractured, grey, fine grained
sandstone, some silt, some
carbonaceous bands up to 1mm
thick, horizontally bedded

SANDSTONE - Medium strength,
slightly weathered, slightly
fractured, pale grey, medium
grained sandstone, some
carbonaceous bands, horizontally
bedded
At 4.30m, 30mm carbonaceous
band
At 4.73m, 10mm carbonaceous
band

SILTSTONE - Low strength,
slightly weathered, grey siltstone,
some fine grained sand
Bore discontinued at 8.2m, limit of
investigation

10,19,18
N = 37

PL(A) = 0.2
PL(D) = 0.3

PL(A) = 0.23
PL(D) = 0.13

PL(A) = 0.29
PL(D) = 0.26
PL(A) = 0.36
PL(D) = 0.34

PL(A) = 0.51
PL(D) = 0.56

PL(A) = 0.32
PL(D) = 0.3

PL(A) = 0.17
PL(D) = 0.13
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  603
PROJECT No:  81719.01
DATE:  16/10/2015
SHEET  1  OF  1

DRILLER:  Ground Test (Simon) LOGGED:  Parkinson CASING:  HQ to 2.47m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Ground Test

WATER OBSERVATIONS:
TYPE OF BORING:

Observations obscured by drilling fluids below 2.47m
Solid flight auger TC bit to 2.47m, NMLC core to 8.20m

*Surface level provided by project surveyor

SURFACE LEVEL:  18.4m AHD*
EASTING:     369326
NORTHING:   6374480
DIP/AZIMUTH: 90°/--



 
  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford PLATE No: 4 

 REV: 0 

CLIENT: Health Infrastructure DATE: 25-Nov-15 

 
 
 
 
 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 603 PROJECT 81719.01 2015

2.47 m – 7.00 m

 
 
 
 

 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 603 PROJECT 81719.01 2015

7.00 m – 8.20 m



1.2m: CORE LOSS:
100mm

1.68m: P, sh. pl, sm, fe

3.08m: P, sh, pl, sm, fe
3.13m to 3.58m, 45° to
90°, un, sm, fe

4.06m: CORE LOSS:
130mm

5.06m: B, sh, pl, sm
5.26m: J, 70°, pl, sm

5.67m: P, sh, pl, sm

5.97m: J, 45°, pl, sm, fe

6.43m: J, 20°, pl, sm,
coal

7.53m: J, 20°, pl, sm, fe

8.08m: B, sh, pl, sm

8.52m: P, 3°, pl, sm

FILLING - Generally comprising
brown, sandy gravel filling (ripped
sandstone and siltstone)
SANDSTONE - Extremely low to
very low strength, highly
weathered, brown fine to medium
grained sandstone
SILTSTONE - Extremely low to
very low strength, highly
weathered, grey siltstone
CORE LOSS - 0.1m, (1.2 - 1.3m)
in probable siltstone
SILTSTONE - Extremely low to
very low strength, extremely to
highly weathered, slightly
fractured, dark grey siltstone
From 1.84m, light brown
SANDSTONE - Low strength,
slightly weathered, unbroken,
grey, fine to medium grained
sandstone with some lenses of
dark grey siltstone

From 3.89m, extremely low
strength, highly weathered, friable
CORE LOSS - 0.13m  (4.06m -
4.19m) in highly weathered
sandstone
SANDSTONE - Extremely low
strength, extremely weathered,
friable, brown, fine to medium
grained sandstone
SANDSTONE - Low to medium
strength, moderatley weathered to
fresh stained, slightly fractured,
brown and grey, fine to medium
grained sandstone

SILTSTONE - Low strength,
slightly weathered, slightly
fractured dark grey siltstone
Bore discontinued at 8.6m, limit of
investigation

PL(A) = 0.05

PL(A) = 0.02
PL(A) = 0.96
PL(A) = 0.1

PL(D) = 0.06
PL(A) = 0.08
PL(D) = 0.03
PL(A) = 0.19
PL(D) = 0.15
PL(A) = 0.13
PL(A) = 0.12
PL(D) = 0.11

PL(A) = 0.11
PL(D) = 0.18

PL(A) = 0
PL(A) = 0.02

PL(A) = 0.15

PL(A) = 0.29

PL(A) = 0.18

PL(A) = 0.41
PL(D) = 0.22
PL(A) = 0.41
PL(D) = 0.4

PL(A) = 0.06
PL(D) = 0.04

PL(A) = 0.45
PL(D) = 0.48
PL(A) = 0.12
PL(D) = 0.1
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  604
PROJECT No:  81719.01
DATE:  21 - 22/10/2015
SHEET  1  OF  1

DRILLER:  Ground Test (Kerny-Ennis)LOGGED:  Fulham CASING:  HQ to 1.2m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  DT25

WATER OBSERVATIONS:
TYPE OF BORING:

Free groundwater obscured by drilling methods
Solid flight auger to 1.2m, NMLC core to 8.6m

10% water loss from 3.89m.  *Surface level provided by project surveyor

SURFACE LEVEL:  19.3m AHD*
EASTING:     369372
NORTHING:   6374543
DIP/AZIMUTH: 90°/--



 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford PLATE No: 5 

 REV: 0 

CLIENT: Health Infrastructure DATE: 25-Nov-15 
 
  

 
 
 
 

 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 604 PROJECT 81719.01 2015

1.20 m – 6.00 m

 
 
 
 

 
 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 604 PROJECT 81719.01 2015

6.00 m – 8.60 m



1.26m: P, 2°, un, sm,
coal

2.11m: P, sh, pl, ro, fe
2.2m: B, 3°, un, sm,
coal
2.25m: P, 2°, pl, sm, fe
2.5m: P, 2°, pl, sm
2.71m: P, 5°, pl, sm

3.11m to 3.32m, J, 70°,
pl, ro

3.6m: J, 60°, pl, sm
3.67m: CORE LOSS:
200mm

4.61m: J, 50°, pl, sm

6.35m: J, 45°, pl, sm

7.1m: P, 2°, pl, sm, cn

FILLING - Generally comprising
light grey silt filling, humid
FILLING - Brown gravelly sand
filling, comprising fine to medium
grained sand and fine to medium
sized gravel (ripped sandstone,
siltstone and coal)
SILTSTONE - Very low strength,
highly weathered, brown and grey
siltstone
SANDSTONE - Extremely low
strength, slightly weathered,
slightly fractured, pale grey, fine to
medium grained sandstone

From 2.31m to 2.87m, very low
strength

CORE LOSS - 0.2m (3.67m to
3.87m) in probable extremely
weathered sandstone
SANDSTONE - Extremely low
strength, extremely weathered,
friable, brown, fine to medium
grained sandstone (with soil like
properties)
SANDSTONE - Low strength,
slightly weathered, slightly
fractured, grey, fine to medium
grained sandstone with wisps of
dark grey siltstone
From 4.72m, fresh

LAMINATE - Low strength, fresh,
slightly fractured, grey,
interbedded siltstone and fine
grained sandstone

SANDSTONE - Medium strength,
fresh, unbroken, grey, medium
grained sandstone

Bore discontinued at 7.98m, limit
of investigation

PL(A) = 0.12

PL(A) = 0.49
PL(D) = 0.25

PL(A) = 0.07
PL(D) = 0.05

PL(A) = 0.1
PL(D) = 0.12

PL(A) = 0.13
PL(D) = 0.06

PL(D) = 0.09

PL(A) = 0.24

PL(A) = 0.33
PL(D) = 0.26

PL(A) = 0.23
PL(D) = 0.16

PL(A) = 0.47
PL(D) = 0.48
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  605
PROJECT No:  81719.01
DATE:  22/10/2015
SHEET  1  OF  1

DRILLER:  Ground Test (Kerny-Ennis)LOGGED:  Fulham CASING:  HQ to 1.2m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  DT25

WATER OBSERVATIONS:
TYPE OF BORING:

Free groundwater obscured by drilling methods
Solid flight auger to 1.2m, NMLC core to 7.98m

*Surface level provided by project surveyor

SURFACE LEVEL:  24.3m AHD*
EASTING:     369257
NORTHING:   6374488
DIP/AZIMUTH: 90°/--



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford PLATE No: 6 

 REV: 0 

CLIENT: Health Infrastructure DATE: 25-Nov-15 
 
  

 
 
 
 

 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE    605             PROJECT    81719.01          2015 

1.20 m – 6.00 m

 
 
 
 

 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 605 PROJECT 81719.01 2015

6.00 m – 7.98 m



2.58m: P, 5°, un, sm, fe

3.71m: P, 2°, Pl, sm, cn
3.91m: P, 10°, Pl, ro, fe

5.18m: CORE LOSS:
60mm
5.3m: P, 2°, un, sm, fe

5.74m: B, 2°, cu, sm, fe
5.88m: B, 2°, cu, sm, fe

6.12m: P, 2°, PL, sm, fe

6.59m: P, 2°, Pl, sm, cn
6.78m: P, 2°, Pl, sm, cn

7.29m: P, 3°, Pl, sm,
coal

7.65m: P, 5°, Pl, sm, fe
7.84m: P, 2°, pl, sm, fe
7.9m: P, 2°, Pl, sm
8.08m: J, 65°, Pl, sm
8.13m: P, 2°, Pl, sm,
carbonaceous

FILLING - Brown, gravelly sand
filling comprising fine to medium
grained sand and fine to medium
sized gravel (ripped sandstone
and siltstone, trace coal) trace
cobbles and tree roots

SANDSTONE - Very low strength,
extremely weathered, friable,
brown and orange, fine to medium
grained sandstone
SANDSTONE - Low strength,
highly weathered, unbroken,
brown,  fine to medium grained
sandstone with bands of extremely
low strength, moderately
weathered pale grey sandstone

CORE LOSS - 0.06m (5.18m to
5.24m)
LAMINATE - Very low strength,
extremely weathered, friable,
orange-brown and pale grey
interbeddd fine to medium
sandstone and siltstone
LAMINATE - Low to medium
strength, moderately weathered,
slightly fractured, grey and brown
fine grained sandstone
interbedded with siltstone
CARBONACEOUS SILTSTONE -
Low strength, highly weathered,
dark brown siltstone
From 7.2m, very low strength,
extremely weathered
SANDSTONE - Medium strength,
slightly weathered, slightly
fractured brown and grey, fine to
medium grained sandstone
Bore discontinued at 8.2m, limit of
investigation

PL(D) = 0.04

PL(A) = 0.11

PL(A) = 0.02

PL(A) = 0.11

PL(A) = 0.13
PL(D) = 0.14

PL(A) = 0.04
PL(D) = 0.05

PL(A) = 0.1

PL(A) = 0.05

PL(A) = 0.1

PL(A) = 0.24

PL(A) = 0.23

PL(A) = 0.25
PL(D) = 0.05
PL(A) = 0.09
PL(D) = 0.07

PL(A) = 0.38
PL(D) = 0.45
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 BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG  BOREHOLE LOG 
CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample    Water seep S Standard penetration test
E Environmental sample    Water level V Shear vane (kPa)

BORE No:  606
PROJECT No:  81719.01
DATE:  22/10/2015
SHEET  1  OF  1

DRILLER:  Ground Test (Kerny-Ennis)LOGGED:  Fulham CASING:  HW to 1.2m, HQ to 2.2m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  DT25

WATER OBSERVATIONS:
TYPE OF BORING:

No free groundwter observed whilst augering
Solid flight auger to 2.2m, NMLC core to 8.2m

Surface level not recorded

SURFACE LEVEL:  --
EASTING:     369285
NORTHING:   6374363
DIP/AZIMUTH: 90°/--



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford PLATE No: 7 

 REV: 0 

CLIENT: Health Infrastructure DATE: 25-Nov-15 
 
 

 
 
 

 
 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE    606             PROJECT    81719.01          2015 

2.20 m – 7.00 m

 
 
 

 
 
 
 

 

D O U G L A S  P A R T N E R S  P T Y  L T D  
 

NEW MAITLAND HOSPITAL, METFORD 
 

BORE 606 PROJECT 81719.01 2015

7.00 m – 8.20 m



1.5m: CORE LOSS:
460mm

2.5m: CORE LOSS:
190mm

2.90-3.0m, Cs, sh, pl

3.27m: Cz, 20°, ir, ro

3.68m: P, 30°, ir, he

3.9m: P, sh, pl

4.72-4.79m, P, sh, pl, ro,
he, stn fe, spaced 20mm

4.88m: J, 10°, pl, ro, stn,

FILLING - Generally comprising grey
brown, fine to medium grained
sandy clay filling, some medium
sized subangular gravel, M<Wp

SANDY CLAY - Very stiff, grey
brown, fine to medium grained
sandy clay, M<Wp

SANDSTONE - Extremely low
strength, extremely weathered, grey
stained orange, medium grained
sandstone

Start coring at 1.50m

CORE LOSS - 0.46m, probable
sandstone

SANDSTONE - Extremely low
strength, extremely weathered,
orange grey, medium grained
sandstone (soil properties)

CLAYSTONE - Extremely low
strength, extremely weathered, grey
claystone, some fine to medium
grained sand (soil like properties)

CORE LOSS - 0.19m, probable
claystone

SANDSTONE - Extremely low
strength, extremely weathered, grey
stained orange, medium grained
sandstone
From 2.9m to 3.0m, clay seam (very
stiff)

COAL - Extremely low strength,
highly weathered, black coal

CARBONACEOUS SILTSTONE -
Extremely low to very low strength,
slightly weathered, dark brown
carbonaceous siltstone

From 3.84m to 3.91m, coal seam
From 3.91m to 4.10m, clay seam

SANDSTONE - Low strength,
slightly weathered, grey, fine grained
sandstone, stained orange in parts,
slightly fractured, some horizontal
carbonaceous bands 1-5mm thick

25/80
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pp = 450
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PL(A) = 0.06
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  701
PROJECT No:  81719.01
DATE:  11/7/2017
SHEET  1  OF  2

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.5m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.5m due to drilling fluids

Solid flight auger v-bit to 1.5m (refusal), NMLC from 1.5m to 8.55m

30% water loss from 1.5m, backfilled at completion

SURFACE LEVEL:  --
EASTING:     369283
NORTHING:   6374585
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



fe
5.06m: J, 10°, pl, ro, stn
fe
5.09m: Cz, 10°, pl, ro,
stn fe

6.21m: P, sh, pl, sm

6.42-6.54m, fg

6.75m: J, 10°, pl, sm

7.1m: P, sh, pl, cbs

7.9m: P, sh, pl, ro
7.95m: P, sh, pl, ro

8.23m: P, sh, pl, ro

SANDSTONE - Low strength,
slightly weathered, grey, fine grained
sandstone, stained orange in parts,
slightly fractured, some horizontal
carbonaceous bands 1-5mm thick
(continued)

SILTSTONE - Low strength, slightly
weathered, grey siltstone, slightly
fractured

COAL - Low strength, slightly
weathered, black coal, fragmented

SANDSTONE - Low strength,
slightly weathered, grey, fine to
medium grained sandstone, slightly
fractured

Bore discontinued at 8.55m, limit of
investigation

PL(A) = 0.16
PL(D) = 0.16

PL(A) = 0.19
PL(D) = 0.19

PL(A) = 0.09

PL(A) = 0.12
PL(D) = 0.07

PL(A) = 0.32
PL(D) = 0.27

PL(A) = 0.06

PL(A) = 0.3
PL(D) = 0.27
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  701
PROJECT No:  81719.01
DATE:  11/7/2017
SHEET  2  OF  2

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.5m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.5m due to drilling fluids

Solid flight auger v-bit to 1.5m (refusal), NMLC from 1.5m to 8.55m

30% water loss from 1.5m, backfilled at completion

SURFACE LEVEL:  --
EASTING:     369283
NORTHING:   6374585
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



FILLING - Generally comprising grey
brown gravelly sandy clay filling, fine
to medium grained sand, gravel
ripped sandstone medium to boulder
sized, abundant silt, trace coal,
humid

From 2.0m, brown, moist

CARBONACEOUS SANDSTONE -
Extremely low strength, extremely
weathered, grey black, fine to
medium grained carbonaceous
sandstone

Start coring at 4.4m

SANDSTONE - Low strength,
moderately weathered, grey stained
orange, medium grained sandstone,
slightly fractured to unbroken

pp = 200
4,2,6
N = 8

pp = 200
2,4,5
N = 9

pp = 450
9,16,25/100

refusal

PL(A) = 0.11
PL(D) = 0.12100100
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  702
PROJECT No:  81719.01
DATE:  11 - 12/7/2017
SHEET  1  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 4.4m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 4.4m due to drilling fluids

Solid flight auger v-bit to 4.4m, NMLC from 4.4m to 11.55m

Backfilled at completion

SURFACE LEVEL:  --
EASTING:     369315
NORTHING:   6374543
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



5.66m: J, 10°, pl, ro, stn
fe
5.81m: P, sh, pl, ro, stn
fe

6.3m: Cz, sh, pl, ro

6.57m: J, 10°, pl, ro, stn
fe
6.67m: P, sh, pl, ro

7.08m: P, sh, pl, ro, stn
fe

7.92m: P, sh, pl, cbs

8.7m: P, sh, pl, ro, stn fe

9.4m: P, sh, pl, he

9.55m: P, sh, pl, ro, stn
fe

SANDSTONE - Low strength,
moderately weathered, grey stained
orange, medium grained sandstone,
slightly fractured to unbroken
(continued)

From 6.25-6.4m, extremely low
strength, extremely weathered
From 6.4-6.75m, medium strength

From 6.75-7.08m, extremely low
strength, extremely weathered

From 7.08m, very low strength,
slightly weathered

SANDSTONE - Low to medium
strength, slightly weathered, grey,
fine grained sandstone, some
horizontal carbonaceous bands
1-2mm thick, slightly fractured

From 8.55m to 8.68m, extremely low
to very low strength

SANDSTONE - Medium strength,
slightly weathered, grey stained
orange in parts, medium to coarse
grained sandstone, slightly fractured

PL(A) = 0.17

PL(A) = 0.56
PL(D) = 0.46

PL(A) = 0.05

PL(A) = 0.34

PL(A) = 0.27

PL(A) = 0.45
PL(D) = 0.4

PL(A) = 0.42
PL(D) = 0.42
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  702
PROJECT No:  81719.01
DATE:  11 - 12/7/2017
SHEET  2  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 4.4m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 4.4m due to drilling fluids

Solid flight auger v-bit to 4.4m, NMLC from 4.4m to 11.55m

Backfilled at completion

SURFACE LEVEL:  --
EASTING:     369315
NORTHING:   6374543
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



10.16m: J, 10°, pl, ro,
cbs

11.21m: P, sh, ir, cbs

11.4m: J, 20°, pl, ro

SANDSTONE - Medium strength,
slightly weathered, grey stained
orange in parts, medium to coarse
grained sandstone, slightly fractured
(continued)

SANDSTONE - Low strength,
slightly weathered, grey, fine to
medium grained sandstone, some
horizontal carbonaceous bands
1-2mm thick, slightly fractured

From 11.35-11.55m, very low
strength

Bore discontinued at 11.55m, limit of
investigation

PL(A) = 0.12

PL(A) = 0.03
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  702
PROJECT No:  81719.01
DATE:  11 - 12/7/2017
SHEET  3  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 4.4m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 4.4m due to drilling fluids

Solid flight auger v-bit to 4.4m, NMLC from 4.4m to 11.55m

Backfilled at completion

SURFACE LEVEL:  --
EASTING:     369315
NORTHING:   6374543
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



1.56-1.58m, Cz, sh, pl,
ro, stn fe

2.58m: P, sh, pl, ro, stn
fe

2.77m: P, sh, pl, he, stn
fe

3.04m: P, sh, pl, ro, stn
fe
3.07m: P, sh, pl, ro, stn
fe
3.25m: Cz, sh, pl, ro, stn
fe

4.17m: Handling break

FILLING - Generally comprising
brown, fine grained silty sand filling,
trace coal fines and rootlets, moist
(slope wash)

CARBONACEOUS CLAY - Hard,
black carbonaceous clay with some
fine to medium grained sand, M<Wp

CARBONACEOUS SILTSTONE -
Extremely low strength, extremely
weathered, black carbonaceous
siltstone, some coal bands (soil like
properties)

Start coring at 1.3m

CARBONACEOUS SILTSTONE -
Extremely low strength, extremely
weathered, black carbonaceous
siltstone, some coal bands (soil like
properties)

SANDSTONE - Medium strength,
moderately weathered, grey stained
orange, fine to medium grained
sandstone, slightly fractured

From 2.0m, low strength

From 2.58m to 3.25m, very low
strength, highly weathered

SANDSTONE - Low strength,
slightly weathered, grey, fine grained
sandstone, some horizontal
carbonaceous bands 1-3mm thick,
unbroken

pp = 400
8,25/50
refusal

PL(A) = 0.49
PL(D) = 0.47

PL(A) = 0.11
PL(D) = 0.08

PL(A) = 0.08

PL(A) = 0.15
PL(D) = 0.12

PL(A) = 0.29
PL(D) = 0.16
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Discontinuities

CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  703
PROJECT No:  81719.01
DATE:  12/7/2017
SHEET  1  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.3m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.3m due to drilling fluids

Solid flight auger v-bit to 1.3m, NMLC from 1.3m to 12.0m

Well installed at completion

SURFACE LEVEL:  --
EASTING:     369291
NORTHING:   6374511
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



>>

7.65m: Handling break

9.4m: Pt, sh, pl, ro

9.67m: J, 40°, ir, inf cbs

9.9m: J, 10°, pl, ro, inf

SANDSTONE - Medium strength,
slightly weathered, grey, medium to
coarse grained sandstone, unbroken

SANDSTONE - Low strength,
slightly weathered, grey, medium to
coarse grained sandstone, unbroken

PL(A) = 0.32
PL(D) = 0.29

PL(A) = 0.22

PL(A) = 0.11

PL(A) = 0.2
PL(D) = 0.16

PL(A) = 0.36
PL(D) = 0.22

PL(D) = 0.13
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Discontinuities

CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  703
PROJECT No:  81719.01
DATE:  12/7/2017
SHEET  2  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.3m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.3m due to drilling fluids

Solid flight auger v-bit to 1.3m, NMLC from 1.3m to 12.0m

Well installed at completion

SURFACE LEVEL:  --
EASTING:     369291
NORTHING:   6374511
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



cbs

10.23m: CORE LOSS:
50mm
10.28-10.4m, fg,
possibly drill induced

10.57m: J, 30°, ir, ro,
cbs

11.24m: J, 70°, pl, sm

11.71m: CORE LOSS:
190mm

11.9-12.0m, Pt, sh, pl,
sm, spaced 20mm

SANDSTONE - Low strength,
slightly weathered, grey, medium to
coarse grained sandstone, unbroken
(continued)

CORE LOSS - 0.05m, probable
sandstone

SANDSTONE - Low strength,
slightly weathered, grey, medium to
coarse grained sandstone, some
siltstone inclusions

SILTSTONE - Low strength, slightly
weathered, grey siltstone, slightly
fractured

CORE LOSS - 0.19m, probable coal

COAL - Medium strength, slightly
weathered, black coal
Bore discontinued at 12.0m, limit of
investigation

PL(A) = 0.11

PL(A) = 0.1
PL(D) = 0.16

PL(A) = 0.33
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  703
PROJECT No:  81719.01
DATE:  12/7/2017
SHEET  3  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.3m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.3m due to drilling fluids

Solid flight auger v-bit to 1.3m, NMLC from 1.3m to 12.0m

Well installed at completion

SURFACE LEVEL:  --
EASTING:     369291
NORTHING:   6374511
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 



FILLING - Generally comprising brown, fine grained silty
sand filling, trace coal fines and rootlets, moist (slope
wash)

CARBONACEOUS CLAY - Hard, black carbonaceous
clay with some fine to medium grained sand, M<Wp

CARBONACEOUS SILTSTONE - Extremely low strength,
extremely weathered, black carbonaceous siltstone, some
coal bands (soil like properties)

Start coring at 1.3m

CARBONACEOUS SILTSTONE - Extremely low strength,
extremely weathered, black carbonaceous siltstone, some
coal bands (soil like properties)

SANDSTONE - Medium strength, moderately weathered,
grey stained orange, fine to medium grained sandstone,
slightly fractured

From 2.0m, low strength

From 2.58m to 3.25m, very low strength, highly weathered

SANDSTONE - Low strength, slightly weathered, grey,
fine grained sandstone, some horizontal carbonaceous
bands 1-3mm thick, unbroken

0.3

0.7

1.3
1.35

3.35

Stickup = 0.88m

Bentonite,
0.0-0.5m

Backfill, 0.5-5.0m

50mm diameter
blank PVC from
0.0-6.0m
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Sampling & In Situ Testing
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  703
PROJECT No:  81719.01
DATE:  12/7/2017
SHEET  1  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.3m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.3m due to drilling fluids

Solid flight auger v-bit to 1.3m, NMLC from 1.3m to 12.0m

Well installed at completion

SURFACE LEVEL:  --
EASTING:     369291
NORTHING:   6374511
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

pp = 400
8,25/50
refusal

PL(A) = 0.49
PL(D) = 0.47

PL(A) = 0.11
PL(D) = 0.08

PL(A) = 0.08

PL(A) = 0.15
PL(D) = 0.12

PL(A) = 0.29
PL(D) = 0.16

S

C

C

1.0

1.2

1.3

1.75

2.3

2.5

2.8

3.7

4.5



SANDSTONE - Medium strength, slightly weathered,
grey, medium to coarse grained sandstone, unbroken

SANDSTONE - Low strength, slightly weathered, grey,
medium to coarse grained sandstone, unbroken

5.08

6.5

Bentonite,
5.0-5.4m

Specialised Sand,
5.4-12.0m

50mm diameter
machine slotted
PVC from
6.0-12.0m
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Sampling & In Situ Testing

6

7

8

9

CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  703
PROJECT No:  81719.01
DATE:  12/7/2017
SHEET  2  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.3m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.3m due to drilling fluids

Solid flight auger v-bit to 1.3m, NMLC from 1.3m to 12.0m

Well installed at completion

SURFACE LEVEL:  --
EASTING:     369291
NORTHING:   6374511
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PL(A) = 0.32
PL(D) = 0.29

PL(A) = 0.22

PL(A) = 0.11

PL(A) = 0.2
PL(D) = 0.16

PL(A) = 0.36
PL(D) = 0.22

PL(D) = 0.13
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7.4

8.42
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9.95



SANDSTONE - Low strength, slightly weathered, grey,
medium to coarse grained sandstone, unbroken
(continued)

CORE LOSS - 0.05m, probable sandstone

SANDSTONE - Low strength, slightly weathered, grey,
medium to coarse grained sandstone, some siltstone
inclusions

SILTSTONE - Low strength, slightly weathered, grey
siltstone, slightly fractured

CORE LOSS - 0.19m, probable coal

COAL - Medium strength, slightly weathered, black coal

Bore discontinued at 12.0m, limit of investigation
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CLIENT:
PROJECT:
LOCATION: Metford Road, Metford

SAMPLING & IN SITU TESTING LEGEND
A Auger sample G Gas sample PID Photo ionisation detector (ppm)
B Bulk sample P Piston sample PL(A) Point load axial test Is(50) (MPa)
BLK Block sample Ux Tube sample (x mm dia.) PL(D) Point load diametral test Is(50) (MPa)
C Core drilling W Water sample pp Pocket penetrometer (kPa)
D Disturbed sample Water seep S Standard penetration test
E Environmental sample Water level V Shear vane (kPa)

BORE No:  703
PROJECT No:  81719.01
DATE:  12/7/2017
SHEET  3  OF  3

DRILLER:  Total Drilling LOGGED:  Parkinson CASING:  HWt to 1.3m

Health Infrastructure
Proposed Maitland Hospital

REMARKS:

RIG:  Isuzu Mounted TD101

WATER OBSERVATIONS:

TYPE OF BORING:

Observations obscured below 1.3m due to drilling fluids

Solid flight auger v-bit to 1.3m, NMLC from 1.3m to 12.0m

Well installed at completion

SURFACE LEVEL:  --
EASTING:     369291
NORTHING:   6374511
DIP/AZIMUTH: 90°/--

 BOREHOLE LOG 

Well

Construction

Details

PL(A) = 0.11

PL(A) = 0.1
PL(D) = 0.16

PL(A) = 0.33
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C
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11.95
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Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford  PLATE No: 1 

 REV: 0 

CLIENT: Health Infrastructure DATE: 18-Aug-17 
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Bore 701  PROJECT 81719.01  2017 

1.50 m to 6.0 m

 
 
 
 
 
 
 

 

DOULGAS PARTNERS PTY LTD… 
 

NEW MAITLAND HOSPITAL METFORD 
 

Bore 701  PROJECT 81719.01  2017 

6.0 m to 8.55 m



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford  PLATE No: 2 

 REV: 0 

CLIENT: Health Infrastructure DATE: 18-Aug-17 
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Bore 702  PROJECT 81719.01  2017 

4.40 m to 9.0 m
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Bore 702  PROJECT 81719.01  2017 

9.0 m to 11.55 m



 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford  PLATE No: 3 

 REV: 0 

CLIENT: Health Infrastructure DATE: 18-Aug-17 
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Bore 703  PROJECT 81719.01  2017 

1.30 m to 6.0 m
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Core Photoplates PROJECT: 81719.01 

New Maitland Hospital, Metford  PLATE No: 4 

 REV: 0 

CLIENT: Health Infrastructure DATE: 18-Aug-17 
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NEW MAITLAND HOSPITAL METFORD 
 

Bore 703  PROJECT 81719.01  2017 

11.0 m to 12.0 m



 

 

Appendix C
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CERTIFICATE OF ANALYSIS 136666

Client:

Douglas Partners Newcastle

Box 324 Hunter Region Mail Centre

Newcastle

NSW 2310

Attention: Michael Gawn

Sample log in details:

Your Reference: 81719.01. Metford

No. of samples: 5 Soils

Date samples received / completed instructions received 30/10/15 / 30/10/15

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 6/11/15 / 3/11/15

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 81719.01. Metford

Misc Inorg - Soil 

Our Reference: UNITS 136666-1 136666-2 136666-3 136666-4 136666-5

Your Reference ------------- TP302 TP302 TP303 TP307 TP312

Depth ------------ 1.0 2.0 0.5 0.6 0.4

Date Sampled

Type of sample

12/10/2015

Soil

12/10/2015

Soil

12/10/2015

Soil

13/10/2015

Soil

13/10/2015

Soil

Date prepared - 02/11/2015 02/11/2015 02/11/2015 02/11/2015 02/11/2015 

Date analysed - 02/11/2015 02/11/2015 02/11/2015 02/11/2015 02/11/2015 

pH 1:5 soil:water pH Units 9.0 8.9 7.8 5.5 4.8 

Electrical Conductivity 1:5 soil:water µS/cm 430 430 340 370 200 

Chloride, Cl 1:5 soil:water mg/kg 390 350 55 330 130 

Sulphate, SO4 1:5 soil:water mg/kg 260 300 570 280 190 
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Client Reference: 81719.01. Metford

Method ID Methodology Summary

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note 

that the results for water analyses are indicative only, as analysis outside of the APHA storage times.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 

2510 and Rayment & Lyons.

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 

4110-B.
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Client Reference: 81719.01. Metford

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Misc Inorg - Soil Base ll Duplicate ll %RPD

Date prepared - 02/11/2

015

136666-1 02/11/2015 || 02/11/2015 LCS-1 02/11/2015

Date analysed - 02/11/2

015

136666-1 02/11/2015 || 02/11/2015 LCS-1 02/11/2015

pH 1:5 soil:water pH Units Inorg-001 [NT] 136666-1 9.0 || 9.0 || RPD: 0 LCS-1 101%

Electrical Conductivity 

1:5 soil:water

µS/cm 1 Inorg-002 <1 136666-1 430 || 420 || RPD: 2 LCS-1 102%

Chloride, Cl 1:5 

soil:water

mg/kg 10 Inorg-081 <10 136666-1 390 || 380 || RPD: 3 LCS-1 104%

Sulphate, SO4 1:5 

soil:water

mg/kg 10 Inorg-081 <10 136666-1 260 || 260 || RPD: 0 LCS-1 116%
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Client Reference: 81719.01. Metford

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 81719.01. Metford

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 

and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples 

respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), 

the analysis has proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse 

within the THT or as soon as practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity

of the analysis where recommended technical holding times may have been breached.
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CERTIFICATE OF ANALYSIS 137281

Client:

Douglas Partners Pty Ltd

96 Hermitage Rd

West Ryde

NSW 2114

Attention: Michael Gawn

Sample log in details:

Your Reference: 81719.01, Proposed Maitland Hospital

No. of samples: 1 Water

Date samples received / completed instructions received 12/11/2015 / 12/11/2015

Analysis Details:

Please refer to the following pages for results, methodology summary and quality control data.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 19/11/15 / 16/11/15

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

Accredited for compliance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:
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Client Reference: 81719.01, Proposed Maitland Hospital

Miscellaneous Inorganics 

Our Reference: UNITS 137281-1

Your Reference ------------- BH 602

Date Sampled ------------ 1/10/2015

Type of sample Water

Date prepared - 12/11/2015 

Date analysed - 12/11/2015 

pH pH Units 6.9 

Electrical Conductivity µS/cm 9,200 

Chloride, Cl mg/L 3,000 

Sulphate, SO4 mg/L 250 
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Client Reference: 81719.01, Proposed Maitland Hospital

Method ID Methodology Summary

  Inorg-001 pH - Measured using  pH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note 

that the results for water analyses are indicative only, as analysis outside of the APHA storage times.

 

  Inorg-002 Conductivity and Salinity - measured using a conductivity cell at 25oC in accordance with APHA latest edition 

2510 and Rayment & Lyons.

 

  Inorg-081 Anions - a range of Anions are determined by Ion Chromatography, in accordance with  APHA latest edition, 

4110-B.
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Client Reference: 81719.01, Proposed Maitland Hospital

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate 

Sm#

Duplicate results Spike Sm# Spike % 

Recovery

Miscellaneous Inorganics Base ll Duplicate ll %RPD

Date prepared - 12/11/2

015

[NT] [NT] LCS-W1 12/11/2015

Date analysed - 12/11/2

015

[NT] [NT] LCS-W1 12/11/2015

pH pH Units Inorg-001 [NT] [NT] [NT] LCS-W1 101%

Electrical Conductivity µS/cm 1 Inorg-002 <1 [NT] [NT] LCS-W1 104%

Chloride, Cl mg/L 1 Inorg-081 <1 [NT] [NT] LCS-W1 105%

Sulphate, SO4 mg/L 1 Inorg-081 <1 [NT] [NT] LCS-W1 110%
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Client Reference: 81719.01, Proposed Maitland Hospital

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job

Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested

NR: Test not required RPD: Relative Percent Difference NA: Test not required

<: Less than >: Greater than LCS: Laboratory Control Sample
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Client Reference: 81719.01, Proposed Maitland Hospital

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents, 

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples. 

Duplicate : This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

selected should be one where the analyte concentration is easily measurable. 

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix 

spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist. 

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample. 

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds

which are similar to the analyte of interest, however are not expected to be found in real samples.

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency

to meet or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted 

during sample extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: <5xPQL - any RPD is acceptable;  >5xPQL - 0-50% RPD is acceptable.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140%

for organics (+/-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics 

and speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples 

respectively, the sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), 

the analysis has proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse 

within the THT or as soon as practicable.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity

of the analysis where recommended technical holding times may have been breached.
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8 May 2018 

 

Adam Bishop 

Principal Environmental Consultant 

Pitt&Sherry   

Level 1, 81 Hunter St, 

Newcastle NSW 2300 

Via email: abishop@pittsh.com.au  

 

RE: Air Quality Report for New Maitland Hospital Stage 1 SSI Submission 

Dear Adam,  

Todoroski Air Sciences has previously conducted preliminary air quality investigations for the proposed New 

Maitland Hospital (NMH) site dated 9 July 2014 and 20 November 2014.   

This current report has been prepared on behalf of Health Infrastructure (HI) to support NSW Health 

Infrastructure’s State Significant Infrastructure Application (SSIA) under Part 5.1 of the EP&A Act for the New 

Maitland Hospital (hereafter referred to as the Project). This application addresses only the Stage 1 Concept 

Design of the Project. 

The report reviews the existing environment surrounding the site, identifies both local and regional air 

emission sources which may affect the site, and identifies potential air emission sources generated from the 

operation of the hospital. 

For this report a defined position for the hospital on the site is available for consideration. The position is away 

from potential local sources of pollution. This reduces the potential for air quality effects to occur, as reflected 

in this report. 

Project setting 

The Project is located in Metford in the Lower Hunter Valley Region of New South Wales (NSW), approximately 

5 kilometres (km) southeast from the centre of Maitland.   The site is located within the “Metford Triangle” on 

Lot 7314 DP 1162607 and Part Lot 401 DP 755237, bounded by Metford Road to the northwest, the Great 

Northern Railway Line and a high voltage electricity easement to the south (see Figure 1).   

The surrounding land use includes a mixture of residential, business, light industrial and community land.  The 

“Metford Triangle” comprises several areas totalling approximately 40 hectares and has historically been used 

for clay extraction and brick manufacture resulting in a large portion of the site being subject to disturbance.    



2 

 

14030304B_Mailtand_Hospital_Prelim_180508.docx 

 

The proposed hospital site is positioned in the south western corner of the site away from the Main Northern 

Railway.  An indicative site layout is presented in Figure 2.   

  

Figure 1: Project location 
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Figure 2: Indicative site layout 

 

Project description 

The proposed Maitland hospital services would include emergency care, critical care, surgical care, acute care, 

maternity services, paediatric care, inpatient medical and surgical beds, rehabilitation, mental health, palliative 

care, chemotherapy and ambulatory care.  

The hospital is likely to have up to 1,000 full time equivalent employees.  The approximate gross floor area of 

the Project would be 61,000 metres squared.  The concept proposal provides for an eight-level building. The 

building envelope consists of a ground floor podium, lower ground floor basement and two linked towers of 

six levels each plus roof plant.  

A separate linked building, to the south of the main hospital, comprising one and two storey facilities and 

accommodating a potential hospital wing for the health campus. Car parking for staff, visitors and patients 

would be provided. A helipad would be located to the northeast of the hospital.  

Air Quality Standards 

Air quality criteria are benchmarks set to protect the general health and amenity of the community in relation 

to air quality.  The air quality goals that are relevant to this study are sourced from the NSW EPA document 

"Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales" (NSW EPA, 2016) 

and the National Environment Protection Council “National Environment Protection (Ambient Air Quality) 

Measure” (NEPC, 2016). 
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Particulate matter consists of dust particles of varying size and composition. The upper size range for Total 

Suspended Particulate matter (TSP) is nominally taken to be 30 micrometres (µm) as in practice particles larger 

than 30 to 50µm will settle out of the atmosphere too quickly to be regarded as air pollutants. 

Two sub-classes of TSP are also included in the air quality criteria, namely PM10, particulate matter with 

equivalent aerodynamic diameters of 10µm or less which can pass through the throat and nose and enter the 

lungs, and PM2.5, particulate matter with equivalent aerodynamic diameters of 2.5µm or less which can enter 

the lungs and pass into the bloodstream. Exposure to PM10 and PM2.5 can adversely affect lung and heart 

health. 

Nitrogen dioxide (NO2) belongs to a family of reactive gases called nitrogen oxides. NO2 can inflame and 

irritate the lungs, aggravate respiratory diseases and lower resistance to respiratory infections.  

Table 1 summarises the air quality goals that are relevant to this study.  

Table 1: Air quality impact assessment criteria 

Pollutant Averaging Period Criterion Source 

TSP Annual 90µg/m3 NSW EPA 

PM10 
Annual 25µg/m3 NSW EPA/ NEPC 

24 hour 50µg/m3 NSW EPA/ NEPC 

PM2.5 
Annual 8µg/m3 NSW EPA/ NEPC 

24 hour 25µg/m3 NSW EPA/ NEPC 

NO2 
Annual 62µg/m3 0.12ppm NSW EPA/ NEPC 

1 Hour 246µg/m3 0.03ppm NSW EPA/ NEPC 
µg/m³ = micrograms per cubic metre 

ppm = parts per million 

 

Existing Environment 

This section describes the existing environment including the climate and ambient air quality in the area 

surrounding the Project.  

Local climate 

Long-term climatic data from the Bureau of Meteorology weather station at Paterson (TOCAL AWS) 

(Site No. 061250) are used to characterise the local climate in the proximity of the Project.  The Paterson 

(TOCAL AWS) station is located approximately 14km north of the Project.  

Table 2 and Figure 3 present a summary of the data from the Paterson station collected over an approximate 

34 to 40 year period for the various meteorological parameters.  

The data indicate that January is the hottest month with a mean maximum temperature of 29.8 degrees Celsius 

(oC) and July is the coldest month with a mean minimum temperature of 6.2oC. 

Humidity levels exhibit variability and seasonal flux across the year.  Mean 9am humidity levels range from 80 

per cent (%) in March and May to 64% in September and October.  Mean 3pm humidity levels vary from 59% 

in June to 46% in August and September.  
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Rainfall peaks during the summer months and declines during winter.  The data indicate that February is the 

wettest month with an average rainfall of 116.7 millimetres (mm) over 8.7 days.  August is the driest month 

with 37.9mm over 5.1 days.  

As expected, wind speeds during the warmer months have a greater spread between the 9am and 3pm 

conditions compared to the colder months.  Mean 9am wind speeds range from 5.5 kilometres per hour 

(km/h) in February to 13.3km/h in August.  Mean 3pm wind speeds range from 11.3km/h in April to 17.9km/h 

in August. 

Table 2: Monthly climate statistics summary – Paterson (TOCAL AWS) 

Parameter Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Temperature 

Mean max. temperature (oC) 29.8 28.9 27.1 24.2 20.8 17.8 17.4 19.4 22.4 25.1 26.9 29.1 

Mean min. temperature (oC) 17.7 17.6 15.7 12.5 9.6 7.6 6.2 6.6 9.0 11.4 14.0 16.2 

Rainfall 

Rainfall (mm) 110.0 116.7 115.6 88.6 72.1 76.5 40.3 37.9 48.8 64.2 84.7 82.0 

Mean No. of rain days (≥1mm) 8.6 8.7 9.2 7.6 7.3 7.7 6.1 5.1 5.8 7.3 8.8 7.6 

9am conditions 

Mean temperature  (oC) 22.7 22.0 20.6 18.0 14.6 11.9 11.0 12.6 16.2 19.1 20.1 22.2 

Mean relative humidity (%) 74 79 80 77 80 78 76 69 64 64 69 69 

Mean wind speed (km/h) 7.0 5.5 5.8 7.0 8.4 11.0 11.5 13.3 13.1 11.1 9.5 8.5 

3pm conditions 

Mean temperature (oC) 28.3 27.4 25.7 23.0 19.7 16.8 16.4 18.3 20.9 23.3 25.1 27.5 

Mean relative humidity (%) 52 56 58 56 58 59 55 46 46 48 49 49 

Mean wind speed (km/h) 14.6 12.3 11.6 11.3 11.4 13.8 15.0 17.9 17.8 16.5 16.5 16.1 

Source: Bureau of Meteorology, 2017 
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Figure 3: Monthly climate statistics summary – Paterson (TOCAL AWS) 

 

Annual and seasonal windroses prepared from data collected for the 2016 period from the Paterson (TOCAL 

AWS) station are presented in Figure 4.   

On an annual basis the most common winds are from the west-northwest and northwest sectors.  During 

summer winds predominately occur from the southeast with a spread of other winds ranging across the 

northeast to the south.  The autumn distribution is similar to the annual distribution with winds predominately 

from the west-northwest and northwest.  In winter and spring, the wind distributions are fairly similar with the 

most frequent winds occurring from the west to the northwest.  Spring also experiences a lesser portion of 

winds from the southeast quadrant.  
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Figure 4: Annual and seasonal windroses – Paterson (TOCAL AWS) 2016 
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Local air quality 

Ambient air quality monitoring data collected from a number of NSW Office of Environment and Heritage 

(OEH) monitoring sites have been reviewed to characterise the local air quality in the vicinity of the Project site 

and compared against other regional sites. The location of the monitoring stations reviewed is shown in 

Figure 5.  The reviewed OEH stations monitor pollutants including PM10, PM2.5 and nitrogen dioxide. 

 

 

Figure 5: Ambient air quality monitoring locations 

The closest monitor to the site is the OEH Beresfield monitor, positioned approximately 6.5 km away. This 

monitor is positioned similarly to the site in so far as it is located approximately 400m from a heavy goods rail 

line, and near some industrial activities. Overall, the data from the OEH Beresfield monitor is considered likely 

to provide a good indication of the potential background levels in the vicinity of the site.  

Table 3 presents a summary of the PM10 concentrations for each of the relevant NSW OEH monitoring stations 

from 2012 to 2016. 

The data indicate that the annual average PM10 concentration at the Stockton monitor exceeded the relevant 

criterion of 25µg/m³ for 2015 and 2016.  The annual average PM10 concentrations at all the other monitoring 

stations were below the relevant criterion of 30µg/m³.  The maximum 24-hour average PM10 concentrations 

recorded at these stations were on occasion above the criterion of 50µg/m3. 
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Table 3: Summary of PM10 levels from the NSW OEH monitoring sites (µg/m³) 
 Mayfield a Stockton b Carrington c Newcastle Wallsend Beresfield 

Annual average PM10, µg/m3 (Criteria 30µg/m3 till end 2016, 25µg/m3 from 2017) 

2012 - - - 20.6 14.9 21.3 

2013 - - - 22.7 17.4 21.4 

2014 - - - 21.4 16.9 19.4 

2015 21.7 35.8 22.8 21.4 16.7 18.8 

2016 22.6 35.1 23.6 21.6 16.6 19.1 

Maximum 24-hour average PM10, µg/m3 (criteria 50µg/m3) 

2012 - - - 48.7 38.1 50.8 

2013 - - - 69.0 52.5 55.3 

2014 57.4 104.3 66.6 53.7 43.4 45.4 

2015 84.7 101.4 80.6 70.4 77.5 64.9 

2016 84.1 108.1 95.4 89.1 65.5 48 

Maximum 24-hour average PM10  - Number of days greater than 50µg/m³ 

2012 - - - 0 0 1 

2013 - - - 4 2 5 

2014 3 18 3 2 0 0 

2015 4 67 4 3 1 2 

2016 1 59 2 1 1 0 
a Data from July 2014     b Data from October 2014     c Data from August 2014 

 

Figure 6 presents measured 24-hour average PM10 concentrations at the surrounding NSW OEH monitoring 

stations over the period reviewed.  The concentrations are nominally highest in the spring and summer 

months with the warmer weather raising the potential for drier ground elevating windblown dust, pollen levels 

and the occurrence of bushfires.   

The data in Figure 6 indicate that the monitors reviewed generally follow a similar trend.  

 

Figure 6: 24-hour average PM10 concentrations 
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Table 4 presents a summary of the PM2.5 concentrations for each of the relevant NSW OEH monitoring 

stations from 2012 to 2016.  The data indicate that in some years the annual average PM2.5 concentrations at 

these stations were above the criterion of 8µg/m³.  The maximum 24-hour average PM2.5 concentrations 

recorded at these stations were also above the criterion of 25µg/m3 on a few days. Many of these elevated 

PM2.5 events can be associated with Bushfires and hazard reduction burns. 

Table 4: Summary of PM2.5 levels from the NSW OEH monitoring sites (µg/m³) 
 Mayfield a Stockton b Carrington c Newcastle d Wallsend Beresfield 

Annual average PM2.5, µg/m3 (criteria 8µg/m3) 

2012 - - - - 5.1 7.9 

2013 - - - - 7.7 8.2 

2014 - - - 8.1 6.7 7.5 

2015 7.4 9.5 8.1 7.8 7.3 7.3 

2016 7.4 9.7 8.5 7.8 8.0 7.4 

Maximum 24-hour average PM2.5, µg/m3 (criteria 25µg/m3) 

2012 - - - - 16.2 22.4 

2013 - - - 15.4 37 40.8 

2014 20.3 25.5 21.3 21.2 18 19 

2015 30.2 30.9 30.7 28.4 24 25.9 

2016 57.9 66.4 70 66.1 50.7 27.9 

Maximum 24-hour average PM2.5 - Number of days greater than 25µg/m³ 

2012 - - - - 0 0 

2013 - - - 0 6 2 

2014 0 1 0 0 0 0 

2015 2 3 1 1 0 1 

2016 1 1 1 1 1 1 
a Data from July 2014     b Data from October 2014     c Data from August 2014     d Data from December 2013 

Figure 7 presents the measured 24-hour average PM2.5 concentrations at the surrounding NSW OEH 

monitoring stations over the period reviewed.  Periods with elevated readings at multiple monitors are evident, 

and are likely to be due to widespread bushfire and hazard reduction burning events.   



11 

 

14030304B_Mailtand_Hospital_Prelim_180508.docx 

 

 

Figure 7: Daily 24-hour average PM2.5 concentrations 

Table 5 presents a summary of the NO2 concentrations for each of the relevant NSW OEH monitoring stations 

from 2012 to 2016. 

The data indicate that the annual average NO2 concentrations for each of the monitoring stations were below 

the relevant criterion of 62µg/m³.  The maximum 1-hour average NO2 concentrations recorded at these 

stations were below the relevant criterion of 246µg/m³. 

Table 5: Summary of NO2 levels from the NSW OEH monitoring sites (µg/m³) 
 Mayfield a Stockton b Carrington c Newcastle  Wallsend Beresfield 

Annual average NO2, µg/m3 (criteria 62µg/m3) 

2012 - - - 36.6 33.7 40.5 

2013 - - - 37.2 33.0 40.9 

2014 - - - 34.4 33.0 39.8 

2015 39.9 35.9 38.3 35.0 33.0 39.1 

2016 38.7 39.3 40.7 36.1 32.4 37.5 

Maximum one hour average NO2, µg/m3 (criteria 246µg/m3) 

2012 0.0 0.0 0.0 77.9 69.7 90.2 

2013 0.0 0.0 0.0 86.1 88.2 84.1 

2014 75.9 63.6 88.2 94.3 69.7 80.0 

2015 88.2 80.0 86.1 90.2 86.1 100.5 

2016 94.3 92.3 118.9 77.9 75.9 84.1 
a Data from July 2014     b Data from October 2014     c Data from August 2014 

Figure 8 presents the daily maximum 1-hour average NO2 monitoring data at the surrounding NSW OEH 

monitoring stations over the period reviewed.  It can be seen that concentrations are generally higher in cooler 

months when temperatures are low and there is less sunlight, making it more difficult for NO2 to convert to 

ozone. 
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Figure 8: Daily maximum 1-hour average NO2 concentrations 

Local and Regional Air Emission Sources 

A review of the local and regional area has identified a number of industries and activities which have the 

potential to influence the ambient air quality conditions at the Project location.   

These air emission sources would include emissions from local anthropogenic activities such as motor vehicle 

exhaust, locomotive emissions, domestic wood heaters, general urban activity, and various commercial and 

industrial activities.  

Regional air emission sources include distant mining, extractive and agricultural activities and power 

generation including the Liddell, Bayswater and Redbank power stations.   

Natural sources of air emissions include salt particulate from ocean storms, regional dust storms and bushfires.  

Specific local air emission sources include locomotive emissions from the adjacent rail line, motor vehicle 

emissions from local roads and the New England Highway, and activities in the adjacent industrial area, which 

includes a concrete batching plant, screen printing and metal fabrication business.  

Potential Construction Dust Emissions 

The establishment of the site and construction of buildings and related infrastructure associated with the 

Project has the potential to generate adverse air emissions. 

Potential construction dust emissions will be primarily generated due to material handling, vehicle 

movements, land preparation and windblown dust generated from exposed areas.  Particulate emissions 

would also be generated from the exhaust of construction vehicles and plant at the site. 
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The potential air quality impacts due to these activities are difficult to accurately quantify on any given day 

due to the short sporadic periods of dust generating activity which may occur over the construction time 

frame.  The sources of dust are temporary in nature and will only occur during the construction period.  

The total amount of dust generated from the construction process is unlikely to be significant given the nature 

of the activities.  As these activities would occur for a limited period, no significant or prolonged effect at any 

off-site receiver is anticipated to occur.  

To ensure air emissions generated during the construction period are managed and the potential for any off-

site impacts is reduced, appropriate (operational and physical) mitigation measures may be implemented such 

as those listed in Table 6. 

Table 6: Potential construction dust mitigation options 

Source Mitigation Measure 

General 

Activities to be assessed during adverse weather conditions and modified as required (e.g. 
cease activity where reasonable levels of dust cannot be maintained). 

Engines to be switched off when not in use for any prolonged period. 

Vehicles and plant would be fitted with suitable pollution reduction devices wherever 
possible. 

Maintain and service vehicles and plant according to manufacturer's specifications. 

Exposed areas and Stockpiles 

Minimise area of exposed surfaces and amount of stockpiled material. 

Apply water suppression on exposed areas and stockpiles to minimise dust lift-off. 

Locate stockpiles away from sensitive receivers where possible.  

Apply barriers, covering or temporary rehabilitation on exposed surfaces and stockpiles 
where possible. 

Progressive staging of construction activities to minimise area of exposed surfaces. 

Rehabilitation of completed sections as soon as practicable. 

Keep ancillary vehicles off exposed areas. 

Material handling Reduce drop heights from loading and handling equipment. 

Hauling activities 

Watering of haul roads (fixed or mobile) when required. 

Haul roads/ transport routes to be sited away from sensitive receivers where possible. 

Sealed haul roads to be cleaned regularly. 

Restrict vehicle traffic to designated routes that can be managed by regular watering. 

Impose speed limits. 

Wheel wash, grids or coarse aggregate near exit points to minimise dirt track out. 

Street cleaning to remove dirt tracked onto sealed roads. 

Covering vehicle loads when transporting material off- site. 

 

Proposed Hospital Air Emission Sources 

Air emissions can arise from the proposed hospital itself and require consideration. Typical sources may 

include: 

 On-site power generation (including co-generation or tri-generation plant, or boilers); 

 ethylene oxide emissions from sterilisation processes, and, 

 bio-hazardous emissions from hospital waste.  

Less tangible issues to consider relate to good ventilation design, such as prioritising air movement from 

“clean” areas into “dirty” areas, and avoiding ventilation air moving in the opposite direction.  
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Opportunities to manage these potential issues arise through good building alignment and placement relative 

to external air emissions sources and the internal building design, functional layout, and positioning of plant 

and facilities.   

It is recommended that the design of any emissions stacks be above the highest point of the hospital building 

roof to promote dispersion.  In addition it may be necessary for any long exhaust ducts to be insulated to 

ensure the exhaust air retains a high temperature and thus buoyancy for good dispersal. 

The positioning of north facing windows close to celling level will allow a greater angle of sunlight to penetrate 

into the building. Sunlight may naturally act as a disinfectant.  Sloping or stepping of the ceilings along a north 

- south axis can assist with the natural flow of air to reduce air conditioning requirements.  

Other less tangible issues where atmospheric conditions may matter relate to the overall design of the 

building.  This includes a building design to avoid capture and recirculation of air pollution in any downwind 

eddy in the lee of the building, and building design to maximise pedestrian comfort at places where the 

building shape can cause the wind speed to increase, for example along paths near the corner of a building. 

However, these considerations would apply at essentially any site and are not a specific issue at this location. 

Many such design considerations will also reduce noise, which would enhance patient and staff wellbeing.  

Existing Air Quality Environment and Health  

It is noted that 24-hour average particulate emissions in this location occasionally exceed NEPM guidelines. 

However, this situation occurs across NSW, and is not unique or unusual. 

This risk needs to be considered in the context of the normal daily exposure of the population that the hospital 

services.  For example, the measured annual average particulate levels at the closest monitoring station at 

Beresfield are generally slightly lower than the levels at other monitoring stations in the region, indicating no 

significant difference in air quality at this site to that of other regional population centres.  

Thus in the context of chronic exposure to ambient particulate, the available data indicate no tangible change 

in the risk profile for the majority of patients who may attend the proposed hospital (i.e. the home environment 

for most patients would be similar). 

Short term particulate from bushfires and hazard reduction burns may affect large areas on occasions, and 

cannot be reasonably considered in a risk evaluation.  Building design which permits doors and windows to 

be sealed, or perhaps incoming air to be conditioned of filtered can minimise these effects.  

In regard to this specific site, short term air quality would be also influenced by normal, local anthropogenic 

activities that occur near other hospitals, and may include wood smoke in winter, traffic and locomotive 

emissions and industrial activities.  The emissions from these sources will be dispersed into the surrounding 

air to various degrees depending on the atmospheric conditions.  These conditions range from high dispersion 

conditions which generally occur on hot windy or stormy days, to poor dispersion conditions which generally 

coincide with low winds speeds, and late evening, night time and morning temperature inversions. Poor 

dispersion conditions often coincide with an increased use of wood heaters. 
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Commercial and industrial emissions, when operating normally would be regulated by the local council or 

EPA.  Their normal emissions are unlikely to be of concern.  It may be reasonable that NSW Health encourages 

the regulators to ensure that the operators of these activities are made aware of the proposed hospital and 

the risks to patients which may result from any failures to operate the activity in a proper and efficient manner. 

Locomotive emissions and potential emissions from coal wagons would occur from the rail corridor that is 

near to the proposed site.  There are several factors to note in this regard. 

Generally, there is limited potential for any significant impact to arise due to coal dust from rail wagons at 

present.  This is because the great majority of the coal is washed making it wet and removing a significant 

fraction of the fine material.  It is loaded from overhead bins so the surface profile of the load is well shaped 

and smooth and there is very little coal spilled on the wagons, bogies etc.  Studies into the potential particulate 

impacts from rail transport of coal have typically shown the effects to be limited to within 15m to 50m of the 

rail line. 

Current projections are for coal transport to double and treble in the next few decades, which may increase 

any potential effects in the future. Emissions from diesel combustion which occurs in the locomotives may be 

of more concern than potential coal dust from wagons. Diesel combustion particulate is classified as 

carcinogenic by the WHO’s International Agency for Research on Cancer (IARC), http://www.iarc.fr/en/media-

centre/pr/2012/pdfs/pr213_E.pdf, and exposure should be minimised where practical. 

It is important to note that the IARC findings are based on workers exposure to diesel exhaust in mining, 

including underground mining and that the exposure levels in these studies are higher than the typical levels 

of diesel exhaust to which the general population may be exposed. Nevertheless, there is no clear threshold 

below which no effect can be shown.  The rail corridor is a known source of significant quantities of diesel 

exhaust, thus action to minimise exposure is warranted. The NSW Government is presently implementing 

measures to reduce diesel particulate emissions, and these actions are likely to result in improvements around 

the state, see http://www.epa.nsw.gov.au/esdsmoky/redlocoemis.htm . 

As moving trains would be passing by for a brief period, their emissions would be transient and due to this 

and the large set back from the rail line, passing train emissions would be of relatively low risk.  

The impacts near stationary idling trains may be higher as their emissions occur in the one place for long 

periods of time, when on a passing loop say. There are no known plans for a passing loop nearby.  

Mitigation Measures  

As the Project will generate air emissions, it is prudent to take reasonable and practicable measures to prevent 

or minimise potential impacts to the surrounding environment. Suggested mitigation measures for the Project 

arise through good building alignment and positioning of plant and facilities.   

It is recommended that the design of any site emissions stack, for example from sterilisation processes or 

waste incineration, be well above the highest point of the hospital building roof to promote dispersion.  In 

addition it may be necessary for any long exhaust ducts to be insulated to ensure the exhaust air retains a 

high exit temperature and thus buoyancy for good dispersal.  Consideration of pollution abatement units to 

be installed on these sources as required.  

http://www.iarc.fr/en/media-centre/pr/2012/pdfs/pr213_E.pdf
http://www.iarc.fr/en/media-centre/pr/2012/pdfs/pr213_E.pdf
http://www.epa.nsw.gov.au/esdsmoky/redlocoemis.htm
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To minimise the risks to patient health due to external sources, it is advisable to establish a suitable buffer 

distance between the proposed hospital and the rail corridor.  

As emissions from transport corridors drop rapidly with distance away from the corridor, the buffer distance 

required would be relatively modest, and based on the present concept plan is likely to be achievable.  The 

appropriate buffer distance will depend on a range of specific circumstances including the number of trains, 

the prevailing weather conditions and even the hospital building design, but as a guide, distances in the 

approximate range of 50m (less sensitive buildings/uses) up to 150m (most sensitive uses, e.g. respiratory 

wards and the like) may be needed.  Presently there is an approximate 300 to 400m buffer, which is sufficient  

to mitigate any significant effect. 

 

Please feel free to contact me if you would like to discuss or clarify any aspect of the above. 

Yours faithfully, 

Todoroski Air Sciences 

 

Aleks Todoroski  
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3.16/55 Miller Street 

PYRMONT NSW 2009 

10 May 2018 

HELICOPTER LANDING SITE (HLS) CONCEPT DESIGN REPORT FOR SSI STAGE 1 NEW MAITLAND 

HOSPITAL (CONCEPT DESIGN APPROVAL)  

Reference:  

A. Drawings 170317 Maitland Hospital Scheme dated 17 March 2017 

B. NSW Health Policy GL2018_010 Guidelines for NSW Hospital HLS dated 26 April 2018  

C. Civil Aviation Safety Authority Manual of Standards Part 139 V1.13 March 2016 

Overview 

AviPro have been engaged as the aviation consultants to the project at the New Maitland Hospital 

(NMH) site shown in Image 1. AviPro provided comment for an on-grade location for the helicopter 

landing site (HLS) selected for the Concept Design.  

This Report provides up to date concept information to inform submissions on the regulatory 

landscape, airspace, helicopter frequency and initial flight path selection of the proposed NMH site 

for the purposes of SSI Stage 1 Concept Design Approval.  

Helicopter Frequency at NMH 

The number of helicopter movements for the existing Maitland Hospital is approximately 2 per 

month being for emergency aeromedical transfers. 

It is anticipated, given the growth of the area and the availability of increased clinical capability at 

the NMH, that the use of the HLS moving forward may increase, albeit not substantially. The 

frequency of use will depend on patient needs and clinical transfer policies. Whilst the exact figure is 

unknown, it is anticipated that the frequency may be approximately three flights per month.  

 

 

Image 1: Concept Location of the on-grade NMH HLS 
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Regulatory Landscape 

In order to understand the overarching design criteria of the HLS, it is important to briefly review the 

Regulatory landscape. 

Currently within Australia, there are no set rules or regulations applicable to the design, construction 

or placement of HLSs. However, there may be local council planning, location and movement 

approvals required. The appropriate legislation at present for the use of HLSs is Civil Aviation 

Regulation (CAR) 92 which places the onus on the helicopter pilot to determine the suitability of a 

landing site.  

The Civil Aviation Safety Authority (CASA), as the regulator of aviation in Australia, effectively 

divested itself of direct responsibility in the early 1990s and currently provides only basic operating 

guidelines via Civil Aviation Advisory Publication (CAAP) 92-2 (2) Guidelines for the Establishment 

and Operation of Onshore Helicopter Landing Sites. CASA does not provide design, structural 

information or advice beyond that provided in the CAAP. 

The following documents provide the advisory material, guidelines and best practice standards in 

Australia for HLS:  

• ICAO Annex 14, Vol II, Heliports. 

• ICAO Heliport Manual Doc 9261-AN/903. 

• US FAA Advisory Circular AC 150/5390-2C, Heliport Design, (covers both operational and 

design criteria, particularly for hospital based HLSs in Chapter 4, Hospital Heliports). 

• CASA CAAP 92-2 (2) Guidelines for the Establishment and Operation of Onshore Helicopter 

Landing Sites.  (covers essentially operational specifications only). 

CASA has for some years been undertaking a Regulatory Reform Program in the rotary wing area and 

it is assumed that the Standards and Recommended Practices developed by ICAO with some of the 

differences removed, will form the basis of the proposed Civil Aviation Safety Regulations (CASR). 

Proposed new CASRs include: 

• Part 133 pertaining to Commercial Air Transport Operations; 

• Part 138 pertaining to Aerial Work operations; and 

• Part 139R pertaining to helicopter landing sites. 

As a consequence of the current regulatory situation, NSW Health Infrastructure, Ambulance and 

Ministry of Health have developed a set of Guidelines which are now Policy. This document is at 

http://www1.health.nsw.gov.au/pds/ActivePDSDocuments/GL2018_010.pdf) and represents ‘best 

practice’ HLS standards and specifications for helicopter emergency medical services (HEMS). These 

will be reviewed during the Detailed Design Phase. 

Airspace 

The CASA Manual of Standards for Aerodromes that mention obstacle restrictions and limitations 

regarding airspace is at https://www.legislation.gov.au/Search/Manual%20of%20Standards.   

CASA/Airservices Australia Approvals for this site will need to be reviewed to assess if penetration of 

primary prescribed airspace would occur. Primary prescribed airspace includes an airport’s Obstacle 

Limitation Surfaces (OLS) involving a set of imaginary surfaces associated with an aerodrome that 

should be kept free of obstacles. Airspace above and around the hospital is also to be reviewed. 

Additionally, the Procedures for Air Navigation Services – Aircraft Operations (PANS- OPS) that takes 

account of the airspace associated with aircraft instrument procedures, must be considered. 
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These applications will form part of the Detailed Design (Stage 2) SSI Application. 

Flight Path Selection 

The selection of flight paths is normally determined by weather, terrain, obstructions, and the 

location of the HLS.  

The performance capacity of the new fleet of AW139 helicopters in NSW will allow for Category A 

operations to be undertaken at almost all times. Under proposed changes to CASA Rules, HEMS 

operations will fall under Medical Transport, an extension of a new Air Transport category. 

Operations are proposed to be undertaken to Performance Class 1 or 2 (PC1/2). Both PC 1 and PC2 

require a Category A certified helicopter meeting the relevant Category A requirements, 

approaching and departing a PC1 accredited HLS along VFR approach and departure paths which 

have been surveyed for obstacles. It is intended to undertake this work to inform the Detailed 

Design (Stage 2) SSI Application. 

To meet the PC1 requirements, VFR approach and departure paths are to have no obstacles 

penetrating the gradient of 2.5º/4.5%/22:1. Likewise obstacles should not be penetrating the 

adjacent transitional surface; however, some penetration may be accepted depending on the 

amount of penetration and the proximity to the relative flight path.  

With this all considered, the selection of flight paths to this hospital site will be influenced 

significantly on the location within the site of the proposed HLS and obstructions positioned near it 

and in the approach and departure corridors. 

Given the proximity of the residential areas to the south of the proposed site (Image 2), the known 

wire hazard along the southern boundary, and the predominant east/west winds, a generally 

east/west approach and departure path is recommended for the ground level site. 

 

Image 2: The proposed HLS site and approach/departure paths 
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The following estimates of the flight path directions are provided: 

• Approach/Departure Path A (Yellow arrow), is approximately 260°/080°magnetic. 

• Approach/Departure Path B (Green arrow), is approximately 110°/290°magnetic. 

Conclusion 

The North-Eastern HLS on-grade site, as presented, will provide a functional HLS location for NMH.  

The current regulatory environment allows for the HLS to be built in this location and the selected 

flight paths should meet most wind conditions and therefore reduce the use of additional directions 

subject of course to the final discretion of the pilot. 

 

 

 
Steve Graham 

Managing Director 

Tel: 0401 520048 

Email:  s.graham@avipro.com.au 
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