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Executive Summary  
SESL Australia (SESL) was engaged by Trevor Jolly of Eastview Australia, on behalf of Manly Civic 
Club JV (the client) to conduct a Tier 1 Detailed Site Investigation (Tier 1 DSI) for 2 West Promenade, 
Manly NSW 2095 (the site).  The legal definition of the site is Lot 1 in Deposited Plan (DP) 859455. This 
investigation was required as part of the DA to redevelop the partially vacant site involving the 
construction of the new Manly Civic Club with upper levels of residential and two levels of basement 
parking. The heritage listed service station onsite is to be incorporated into the redevelopment. A 
previous Environmental Investigation was completed in February 2002 by Urban Environmental 
Consultants (UEC). Data gaps identified in UE’s report has guided this investigation.  
 
The objective of this DSI was to: 

• Prepare a DSI in accordance with the National Environment Protection (Assessment of Site 
Contamination) Measure 1999 (April 2013), NEPC 2013, Canberra; 

• Assess the potential for soil and groundwater contamination to exist at the site; 
• Identify the likelihood and/or extent of contamination occurring from current and previous 

activities undertaken at the site; and 
• Recommend management strategies including any additional investigations (if required). 

 
The scope of works for this DSI included the following: 

• Review of existing environmental and geotechnical reports to identify data gaps; 
• Comprehensive site history review of the site including a review of selected historical aerial 

photographs and Certificates of Title; 
• Searches for information held by relevant State Authorities in relation to contaminated land; 
• Obtaining information pertaining to the site’s environmental setting including the proximity of the 

site to sensitive receptors an information on site geology; 
• Inspection of the site and immediate surrounds to support results of the data review and to 

identify site characteristics that may be suggestive of land contamination; 
• Detailed site walkover/inspection by SESL; 
• Development of a Conceptual Site Model (CSM) to identify data gaps that require additional 

environmental information; 
• Intrusive soil and groundwater sampling based on review of available information to address 

data gaps in the CSM; 
• Laboratory chemical analysis by National Association of Testing Authorities (NATA) accredited 

laboratories, in accordance with a chain of custody prepared by SESL; 
• Assessment of field and laboratory analytical results; 
• Preparation of this DSI report detailing the findings in accordance with NSW EPA guidelines for 

contaminated lands assessment; 
• Revision of the CSM based on findings of the field investigation; and 
• Proposed additional assessments or suitable remedial and validation strategies for the site, if 

required. 
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The DSI was based on a desktop review of available information, a search of the historical records, a 
preliminary site walkover carried out on 27/05/2016 and site assessments and sampling on 31/05/2016, 
01/06/2016 and 08/06/2016.  

The historical account and laboratory results for this site had identified the following areas of 
environmental concern: 

• AEC 1: PAH and heavy metal contamination of fill soils due to historical filling. 
• AEC 2: Identified bonded asbestos-containing materials on the surface.  
• AEC 3: Heavy metal contamination of groundwater from offsite uses.  

 
The results of the soil sampling undertaken at the site indicated that some contaminants of concern 
were found to exceed the adopted HIL B – Residential, with minimal opportunities for soil access, 
includes dwellings with fully and permanently paved yard space such as high-rise buildings and flats. 
SESL believes that fill across the site is contaminated with lead and CPAHs exceeding threshold 
values. One area of fill beneath the slab of the former service station is to be redeveloped into a terrace 
garden area. Specific management of the soil within the vicinity of this location will be required. The 
ground surface and raised slab are considered to be contaminated with asbestos fragments. No 
asbestos fragments or friable asbestos was identified within the soil profile. 
 
The results of the groundwater sampling undertaken at the site indicated that some contaminants were 
found to exceed the adopted GIL – Marine Waters criteria. Copper, Nickel and Zinc elevations above 
the threshold criteria were identified at all four monitoring wells during the low flow sampling event. Zinc 
was elevated above the threshold criteria at MW1 from the initial grab samples.  Ultra trace PAHs 
present at three locations (MW1, MW2 and MW4) were below guideline values. Groundwater flow was 
determined to be travelling north to south across the site. As no monitoring wells are situated to capture 
the groundwater flow down-gradient of the USTs and groundwater interaction with fill was not observed, 
it is likely an offsite source north of the site, is contributing to the heavy metal contamination of 
groundwater onsite. It is also noted that groundwater flow direction may fluctuate due to the expected 
tidal nature of the aquifer. 
 
Based on the findings of this site investigation, SESL concludes that the site can be made suitable for 
the proposed redevelopment, subject to the following: 
 
A remedial action plan is to be developed for the management of contaminated fill material and 
asbestos containing materials on the surface. This may involve the offsite removal of asbestos 
impacted surface materials (top 100mm) with additional analysis to determine an appropriate waste 
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classification for surface and fill material. Removal of soil material within the identified CPAH hotspot 
would be separated from fill material and further characterised for waste disposal. 
 
Further groundwater assessment is to be conducted to determine the potential offsite sources 
contributing to the heavy metal contamination of groundwater and determine if there are any offsite 
impacts from USTs.  
 
SESL anticipates the remediation works required can be conducted concurrently during the 
development works onsite, and SESL do not consider it necessary to have remediation completed prior 
to DA approval. 
 
Reference should be made to Section 12 of the report that sets out details of the limitations of the 
assessment. 
 
 
 
 
 
 
SESL AUSTRALIA 
     

 
 
Fiona Warden       Ryan Jacka 
Environmental Scientist    Senior Environmental Scientist 
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1 INTRODUCTION 

SESL Australia (SESL) was engaged by Trevor Jolly of Eastview Australia, on behalf of Manly Civic 
Club JV (the client) to conduct a Tier 1 Detailed Site Investigation (Tier 1 DSI) for 2 West Promenade, 
Manly NSW 2095 (the site).  The legal definition of the site is Lot 1 in Deposited Plan (DP) 859455. This 
investigation was required as part of the DA to redevelop the partially vacant site involving the 
construction of the new Manly Civic Club with upper levels of residential and two levels of basement 
parking. The heritage listed service station onsite is to be incorporated into the redevelopment. A 
previous Environmental Investigation was completed in February 2002 by Urban Environmental 
Consultants (UEC). Data gaps identified in UE’s report has guided this investigation.  
 
This DSI was prepared in June 2016 with the site inspection undertaken by SESL on 27/05/2016 as 
well as intrusive soil and groundwater sampling conducted over three days; 31/05/2016, 01/06/2016 
and 08/06/2016. 
 

1.1 Background 

SESL was advised that previously the site had been occupied by the Manly Civic Club which had been 
demolished with a new club to be redeveloped. The redevelopment of the site involves the construction 
of the new Manly Civic Club on the ground floor, five levels of residential housing above the club and 
two levels of basement parking. The site is currently hardstand and grassed with a heritage listed 
service station and workshop occupying the south eastern corner. Anecdotal evidence and public 
records indicate the service station dates back to the 1930’s with former use as a maintenance 
workshop, pushbike repair shop and art gallery since that time. It is understood that the service station 
will be refurbished and incorporated into the Civic Club.  
 
A former DA for the development of the site involved the preparation of environmental and geotechnical 
reports. SESL has subsequently been engaged to review and update the previous Acid Sulfate 
Investigation and Management Plan produced by Environmental Investigation Services (EIS), a division 
of Jeffery & Katauskas Pty Ltd in 2007 (see report: Preliminary Acid Sulfate Soil Assessment and Acid 
Sulfate Management Plan, Proposed redevelopment of Manly Civic Club, EIS 14 September 2007, Ref: 
E21496FK-Let) and the Contamination Assessment completed in 2002 by Urban Environmental 
Consultants (see report: Environmental Site Assessment Service Station, 2 West Promenade Manly, 
Urban Environmental Consultants, February 2002, Ref: SJ067.R01). The Acid Sulfate Soil Investigation 
was conducted concurrently with this DSI in SESL Report: C8823.Q5585.B39013 ASSMP Manly CC 
FA. 
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The scope of works for this assessment was agreed to by the client prior to the commencement of site 
works. The investigation has been performed in accordance with the scope of works in SESL proposal 
Q5710, based on the approach outlined below in Section 1.3.  
  

1.2 Objectives 

The objective of this Tier 1 DSI was to: 
• Prepare a DSI in accordance with the National Environment Protection (Assessment of Site 

Contamination) Measure 1999 (April 2013), NEPC 2013, Canberra; 
• Assess the potential for soil and groundwater contamination to exist at the site; 
• Identify the likelihood and/or extent of contamination occurring from current and previous 

activities undertaken at the site; and 
• Recommend management strategies including any additional investigations (if required). 

 

1.3 Approach 

The preparation of the PSI was undertaken in accordance with: 
• National Environment Protection (Assessment of Site Contamination) Measure 1999 (April 

2013), (NEPC 2013, Canberra). 
• Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites – NSW Office 

of Environment and Heritage (2011). 
• Contaminated Sites: Guidelines for the NSW Site Auditor Scheme (2nd Edition), DEC 2006. 
• Contaminated Sites: Sampling Design Guidelines, NSW EPA 1995. 
• Managing Contaminated Land: Planning Guidelines SEPP 55 – Remediation of Land, EPA 

1998; 
• Environmental Planning and Assessment Act, 1979;  
• Contaminated Land Management Act 1997; 
• Manly Local Environmental Plan 2013  

 

1.4 Scope of Works 

The scope of works for this PSI included the following: 
• Review of existing environmental and geotechnical reports to identify data gaps; 
• Comprehensive site history review of the site including a review of selected historical aerial 

photographs and Certificates of Title; 
• Searches for information held by relevant State Authorities in relation to contaminated land; 
• Obtaining information pertaining to the site’s environmental setting including the proximity of the 

site to sensitive receptors an information on site geology; 
• Inspection of the site and immediate surrounds to support results of the data review and to 

identify site characteristics that may be suggestive of land contamination; 
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• Detailed site walkover/inspection by SESL; 
• Development of a Conceptual Site Model (CSM) to identify data gaps that require additional 

environmental information; 
• Intrusive soil and groundwater sampling based on review of available information to address 

data gaps in the CSM; 
• Laboratory chemical analysis by National Association of Testing Authorities (NATA) accredited 

laboratories, in accordance with a chain of custody prepared by SESL; 
• Assessment of field and laboratory analytical results; 
• Preparation of this DSI report detailing the findings in accordance with NSW EPA guidelines for 

contaminated lands assessment; 
• Revision of the CSM based on findings of the field investigation; and 
• Proposed additional assessments or suitable remedial and validation strategies for the site, if 

required. 
 

1.5 Personnel 

SESL’s Environmental Scientists conducted the site visits on 27/05/2016, 31/05/2016, 01/06/2016 and 
08/05/2016. The personnel involved for this project is shown in Table 1. 

Table 1 – Project Personnel 

Personnel Position Project Task 
Ryan Jacka  
B Env Sc, M Env Sc, MEIANZ, 
ASSSI 

Senior 
Environmental 
Scientist 
 

• Review previous reports for the site; 
• Devise sampling methodologies; 
• Conduct site inspection, interview 

with stakeholders and sampling; and 
• Report review and authorisation 

Andrew Jacovides  
B Nat Sc (Env Mgt) 

Environmental 
Scientist 

• Conduct site inspection and 
sampling. 

Fiona Warden 
B Env Sc & Mgt 

Environmental 
Scientist 

• Review of previous reports for the 
site; 

• Conduct site inspection, interview 
with stakeholders and sampling; and 

• Conduct historical data review and 
report drafting. 

Adam Reid Field Scientist • Conduct historical data review and 
report drafting; and 

• Conduct site inspection and 
sampling. 

Marie-France Courtois Field Scientist • Conduct historical data review and 
report drafting. 
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2 SITE DESCRIPTION 
2.1 Site Location and Ownership 

The site is located on the end block of West Promenade, with Gilbert Street and Eustace Street 
bordering it. Manly Cove is approximately 150m south, and Manly Beach is approximately 500m east of 
the site. Access to the site is currently from Gilbert Street. The investigation area where the proposed 
works are located is approximately 1,500m2 and comprises Lot 1 in DP859455.   
 

2.2 Site Identification  

The following details describe the portion of land subject to this DSI. 

Table 2 – Site Identification 

Site Owner Manly Civic Club Joint Venture 

Site Address 2 West Promenade, Manly NSW 2095 

Lot and DP Number  Lot 1 DP 859455 

Local Government Area Northern Beaches Council (Formerly Manly Council) 

Current Zoning  B2 Local Centre 

Distance from Sydney CBD Approximately 14.4km north east of the CBD 

Geographical Coordinates 33o47’52.72”S   151o17’01.32”E 

Site Area Approximately 1,500m2 (Figure 2) 

Site Elevation Approximately 4m AHD 

Locality Map Figure 1 

Site Layout Figure 2 and Appendix A: Site Layout 

 

2.3 Site Layout and Infrastructure 

The site layout can be viewed in Figure 2 and Appendix A. The site is predominately vacant with 
hardstand coverings. The south eastern corner of the site has a single building. The buildings interior is 
concrete hardstand with gyprock walls dividing internal rooms. The buildings exterior is in poor 
condition. The building layout has been included in Appendix A. The client has advised this building is 
heritage listed as a former service station and workshop and will be incorporated into the new 
development.  
 
Mains supply of electricity is connected to the building and water is accessible from a single outdoor 
tap. Water and sewer are connected to the internal of the building, however water was off at the time of 
assessment. 
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2.4 Surrounding Land Use 

The site itself and its immediate surrounds are zoned B2 Local Centre within the Northern Beaches 
Council local government area, formerly Manly Council. Medium density residential dwellings border the 
north of the site. Gilbert Street forms the sites southern boundary with high rise apartments opposite. 
East of the site is Gilbert Park with West Promenade forming the sites eastern boundary. Eustace 
Street borders the site to the west. Manly Cove is located approximately 150m south of the site.  
 
 

Figure 1 – Locality Map: 2 West Promenade, Manly NSW 2095  

 
 

(Courtesy of Land and Property Information 2016) 
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Figure 2 – Site Layout: 2 West Promenade, Manly NSW 2095 

 

 
 

(Courtesy of Land and Property Information 2016) 
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3 Environmental Setting 

3.1 Topography and Drainage 

The site has approximately 1m of fill with surface coverings of hardstand and grass. Topography was 
observed to be relatively flat across the site.  The elevation across the investigation area is 
approximately 4 meters (m) Australian Height Datum (AHD). Stormwater was seen to be flowing off the 
site in most areas into local stormwater drainage.  
 

3.2 Geology 

The Soil Landscapes of the Sydney 1:100,000 Sheet (Chapman et al. 1989) indicates the site to be 
within the Woy Woy soil landscape group with dark brown loose loamy sand topsoils overlying grey 
bleached loose sand and brown loose sand subsoils. Underlying geology is Holocene sediments of 
predominately coarse to fine quartz sand with shell fragments and silt. Limitations of this soil landscape 
include permanently high water tables, localised flooding, periodic water logging in depressions, very 
low to low soil fertility, localised areas of high soil erosion hazard. The soils in this landscape group are 
noted to be strongly to slightly acidic.  

The above description is consistent with the findings of the site investigation. Brown loose loamy sand 
topsoils were not observed but expected to have been mixed with the overlying fill layer or removed 
from site.  

The J&K 2016 Geotechnical investigation’s findings were consistent with the above description 
describing concrete from surface to between 0.06 and 0.17m, fill between 1 and 2m depth and natural 
sandstone at depths ranging from 16m and 27.5m. The sandstone was of varied quality with clayey 
bands and low and high strength zones.  

 

3.3 Hydrogeology 

From review of previous reports and site conditions, the aquifer appears to be a highly permeable sand 
aquifer. J&K 2016 noted that the permeability of sands was approximately 1 x 10-4 m/sec. Due to the 
nature of the site and proximity to coastal waterways, the aquifer is likely tidal in nature.  
 
Site observations made during this investigation identified natural sands with groundwater at 
approximately 3m. During purging and establishment of monitoring wells, it was noted that the aquifer 
was fast flowing.  
 
A groundwater bore search was undertaken using the groundwater database under Office of Water, 
Department of Primary Industries (www.allwaterdata.water.nsw.gov.au). Five (5) groundwater bores 
were located within a 500m radius of the site (see Appendix C). Five (5) groundwater bore were licensed for 
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recreation purpose namely (GW110294), (GW109245), (GW109304), (GW106341) and (GW102856). Standing 
water levels at these bores are listed as 4m, 4.8m, 4.83m, 18.3m and 4.3m respectively.  
 

3.4 Surface Water 

No surface water bodies were present onsite at the time of site assessment. Manly Cove is located 
approximately 150m south of the site. Manly beach is located approximately 500m north east of the 
site.  
 

3.5 Acid Sulfate Soil 

The Manly Local Environmental Plan (LEP) 2013 Acid Sulfate Soil Risk Map indicates the site to be a 
Class 4 Risk. In this area, works more than 2 metres below the natural ground surface and works by 
which the watertable is likely to be lowered more than 2 metres below the natural ground surface 
require development consent. Based on previous report findings (Jeffery & Katauskas 2007), acid 
sulfate soils are expected to be present with the proposed works area and expected to impact soils and 
groundwater below 2 metres. SESL has completed a separate acid sulfate soil investigation and 
management plan. See SESL report: C8823.Q5585.B39013 ASSMP Manly CC FA for report findings. 
The acid sulfate soil map is available in Appendix C. 
 

3.6 Proximity to Local Sensitive Environments 

The site is located in an environmentally sensitive zone due to its proximity to North Sydney Harbour, 
feeding into the Pacific Ocean. No other sensitive cultural or other environmental receptors are 
identified in close proximity to the site. 
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4 Site History 

A review of the site history was undertaken to assess the historical use of the site, and in particular to 
identify activities with potential to contaminate soil, groundwater and surface water at the site.  The 
historical review included: 

• Current and historical certificates of title;  
• Current and historical aerial photographs;  
• Council planning documentation; and 
• The NSW EPA Contaminated Lands database. 

 

4.1 Historical Title Search 

The current and historical Certificates of Title was obtained from the Department of Lands and reviewed 
to assess the history of ownership and therefore possible landuse of the site.  
 
The site is currently described as Lot 1 in DP 859455. The registered owner of the site is listed as Manly 
Civic Club Limited. The history of ownership based on the Certificates of Titles is summarised below.  
 
The current site was previously comprised of six lots prior to 29.06.1978. Between 1953 and 1978, 
Manly Civic Club Limited purchased all lots. Former site owners and/or leasers include a Motor Garage 
Proprietor (1938-1951), The Shell Company of Australia (1953-1978), The Council of the Municipality of 
Manly (1946 – 1957), Mackellar County Council (1957-1964), Taxi Cab Proprietor, North Shore 
Appliance Parts and numerous private owners. A copy of all titles are provided in Appendix B.  

 

4.2 Historical Aerial Photographs 

Aerial photographs from 1930, 1951, 1961, 1972, 1982, 1996 and 2006 were obtained from Land and 
Property Information Division for review to assess the history of the development of the site, copies of 
the aerial photographs can be in Appendix B. 
 
1930 The site appears to have multiple, up to four structures present, with a cleared section in the 

centre. The site is within a well developed suburb with surrounds similar to present day 
including the already established Gilbert Park, Manly Oval and Manly Wharf. The broader area 
appears to consist of residential dwellings and commercial properties. Aerial photography from 
this year is of relatively poor quality.  

 
1951 The site appears relatively unchanged from the 1930 photograph. The heritage listed service 

station present in 2016 is in existence in a similar condition to present day. Smaller buildings 
are present in the north western and north eastern corners of the site. A cleared area of 
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concrete is present on the south western corner, likely for vehicle parking. Surrounding areas 
have continued development particularly on the northern banks of Manly Lagoon.  

 
1961 The site has undergone some redevelopment. A single structure has replaced the former 

structure in the north western corner of the site, running along the northern boundary, adjoining 
the small building in the north eastern corner. This is structure is the former Manly Civic Club. 
The south western corner continues to be used for parking. There appear to have been no 
changes to the service station. The surrounding area remains relatively unchanged.  

 
1972 The site and surrounding area remains relatively unchanged from the 1961 photograph. 

Photograph from this year is of relatively poor quality.  
 
1982 The site and surrounding area remains relatively unchanged from the 1972 photograph.  
 
1996 The site remains relatively unchanged from the 1982 photograph. A large block of high rise 

apartments has been constructed opposite the sites southern boundary.  Land use in the 
broader area remains unchanged.  

 
2006 The site and surrounding area remain relatively unchanged from the 1996 photograph. The 

Civic Club’s roof has been refurbished.  
 
2016 The site has undergone redevelopment. The former Manly Civic Club has been demolished.  

Exposed soil, asphalt and grass is present in the former buildings footprint.  
 
 

4.3 Site Zoning and Council Records 

Manly Local Environmental Plan 2013 is the principle-planning instrument regulating landuse and 
development in the area. The site is currently zoned B2 Local Centre.  
 
The Section 149 (2) & (5) planning certificate for the property was obtained from Manly Council and a 
copy is provided in Appendix B. The following information has been noted following a review of the 
certificate: 

• The site does not include or comprise critical habitat; 
• The site is not located within a heritage conservation area under the provisions of Manly Local 

Environmental Plan 2013; 
• The site is identified as containing an item of environmental heritage significance listed in 

Schedule 5, Part 1 of the Manly Local Environmental Plan 2013; 
• The site is not affected by the operation of Section 38 or 39 of the Coastal Protection Act 1979; 
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• The site is not subject to mine subsidence under section 15 of the Mine Subsidence 
Compensation Act 1961; 

• The site is not affected by a flood control lot under the Manly Local Environmental Plan 2013; 
• The site is not identified as biodiversity certified under part 7A of the Threatened Species 

Conservation Act 1995;  
• The site is not affected by a Bio-banking agreement under part 7A of the Threatened Species 

Conservation Act 1995; 
• The site is not identified as bushfire prone land under the Environmental Planning and 

Assessment Act 1979; 
• The site is not affected by a Property Vegetation Plan under the Native Vegetation Act 2003; 
• The site is not affected by an order issued under the Trees (Disputes between Neighbours) Act 

2006; and 
• The site is affected by relevant acid sulfate soil classes under Manly Local Environmental Plan 

2013 (see Section 3.5). 
 

The Section 149 Certificate identified the following matters prescribed by Section 59 (2) of the 
Contaminated Land Management Act 1997 and noted that the site: 

• Is not identified as significantly contaminated land within the meaning of the Act; 
• Is not subject to a management order within the meaning of the Act; 
• Is not the subject of an approved voluntary management order within the meaning of the Act; 
• Is not subject to an ongoing maintenance order within the meaning of the Act; and 
• Is not the subject of a site audit statement within the meaning of the Act.  
 

4.4 EPA Contaminated Sites Database 

A search of the NSW Environmental Protection Authority (EPA) contaminated land public record was 
performed to assess if the site or surrounding sites have been declared as contaminated sites.  It 
should be noted that this database is not a comprehensive list of all contaminated land in NSW, this 
record only lists sites regulated under Part 3 of the Contaminated Land Management Act 1997. 
 
A search undertaken on the 06/06/2016 for the Manly Local Government Area, returned eight notices 
relating to one site listed under the Contaminated Land Management Act 1997 within the suburb of 
Manly (see Appendix C). A summary of information related to this site is shown in Table 3. 
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Table 3 – Summary of EPA Contaminated Lands notices issued to the suburb of Manly 

Location Date Description Distance to site 

Little Manly 

Point, Stuart 

Street, Manly 

2095 

 

08/05/1989 

 

 

 

 

 

 

 

 

31.07.1990 

 

 

 

 

 

 

28.03.1991 

 

 

 

 

 

12.05.1992 

 

 

 

 

 

29.09.1992 

 

 

 

 

06.03.1998 

 

 

Notice Under Section 35 Environmentally Hazardous Chemicals 

Act 1985 

The Department of Planning and the Environment was issued a 

Section 35 notice for the former Gasworks site, describing the 

nature of contamination on the site from prescribed activities 

(keeping of chemical wastes- coal tar sludges and spent 

catalysts) and directed to inform the commission of any works 

occurring at the site.  

 

Notice Under Section 35 Environmentally Hazardous Chemicals 

Act 1985 

The Department of Planning and the Environment was issued a 

Section 35 notice for the former Gasworks site listing a number 

of remedial actions required to treated onsite contamination.  

 

Notice Under Section 35 Environmentally Hazardous Chemicals 

Act 1985 

The Department of Planning and the Environment was issued a 

Section 35 notice for the former Gasworks site detailing further 

remedial actions to stop seepage entering the sea.  

 

Notice Under Section 35 Environmentally Hazardous Chemicals 

Act 1985 

The Department of Planning and the Environment was issued a 

Section 35 notice for the former Gasworks site detailing further 

remedial actions to stop seepage entering Spring Cove.  

 

Notice of Compliance Under Section 35 Environmentally 

Hazardous Chemicals Act 1985 

The EPA revoked all remedial directions issued previously as 

they had been complied with.  

 

Notice Under Section 35 Environmentally Hazardous Chemicals 

Act 1985 

The Department of Planning and the Environment was issued a 

Section 35 notice for the former Gasworks site, requiring that 

Approximately 

1.2km south east 

of the site.  
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4.5 Dangerous Goods License Search 

A search of the Storage of Hazardous Chemical records held by SafeWork NSW was conducted. No 
records were located pertaining to the site.  
 

4.6 Previous Environmental Investigations  

SESL was advised of previous environmental investigations conducted as part of a former DA to 
redevelop the club. These documents were required to be updated as part of the new DA for the site. 
SESL has reviewed the following investigations as part of this DSI.  
 

• Environmental Site Assessment Service Station 2 West Promenade Manly, Urban 
Environmental Consultants, February 2002, Ref: SJ067.R01 

 
The investigation involved soil sampling around the former service station site. Five (5) boreholes 
were drilled around the perimeter of the workshop and one in the vacant hardstand adjacent. 
Sampling was only conducted on the southern half of the site as the former Civic Club was yet to 
be demolished. Five (5) samples were analysed, four (4) for TPH’s and BTEX and one (1) for 
TPHs, BTEX and lead. All results were within the appropriate guidelines at the time of 
assessment, Netherlands (1994) Intervention Values for commercial landuse. 1 sample at 0.5m, 
within fill in the vacant hardstand area has TPH C15-C36 fraction exceeding the NSW EPA 

 

 

 

 

 

 

26.08.1998 

 

 

 

26.08.1998 

 

 

 

 

 

 

site soils not be disturbed below 0.5m and cease work and notify 

the EPA if gasworks waste material is intercepted above 0.5m 

depths. Contaminants of concern include hydrocarbons, PAHs, 

heavy metals, phenols and cyanide compounds.  

 

Notice Under Section 35 Environmentally Hazardous Chemicals 

Act 1985 

The EPA revoked all Section 35 notices associated with the site.  

 

Maintenance of Remediation Notice  

The Department of Planning and the Environment was issued 

with a notice to maintain remediation at the site, requiring that 

site soils not be disturbed below 0.5m and cease work and notify 

the EPA if gasworks waste material is intercepted above 0.5m 

depths. 
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Guidelines for Assessing Service Station 1994 sites sensitive landuse. The report concluded that 
the site was suitable for continued commercial used and recommended removal and validation of 
underground storage tanks, classification of fill material if they were to be removed and if 
dewatering was required, groundwater would need to be assessed.  
 
This limited report identified a number of data gaps that needed to be addressed including 
meeting current sampling density guidelines, characterisation of the whole site, quality assurance 
and control, current reporting standards for contaminated sites and an assessment of 
groundwater.  
 

• Preliminary Acid Sulfate Soil Assessment and Acid Sulfate Management Plan, Proposed 
Redevelopment of Manly Civic Club, 2 West Promenade Manly, Environmental Investigation 
Services (EIS), 14 September 2007, Ref: E21496FK-Let. 

 
An acid sulfate soil investigation and management plan was prepared for the site by EIS, a 
division of Jeffery and Katauskas Pty Ltd, as excavations were to extend to approximately 6m 
below existing ground levels. One borehole was drilled and two samples were collected at 3-
3.45m and 7-7.5m. Laboratory results indicated that soils were Potentially Acid Sulfate Soils 
(PASS) with approximately 2kg of lime per tonne of soil required to neutralise.  
 

SESL was engaged to review and provide an updated investigation and management plan for the site. 
The investigation occurred concurrently with this DSI. See SESL report: C8823.Q5585.B39013 ASSMP 
Manly CC FA. 

 
• Preliminary Geotechnical Investigation for Proposed Redevelopment of Manly Civic Club, 2 

West Promenade Manly NSW, Jeffery and Katauskas Pty Ltd, 14 September 2007, Ref: 
21496SBrpt. 

• Geotechnical Investigation for Proposed Redevelopment of Manly Civic Club, 2 West 
Promenade Manly NSW, Jeffery and Katauskas Pty Ltd, 24 May 2016, Ref: 21496LBrpt. 

 
SESL reviewed the previous and updated the geotechnical reports to identify soil profiles and 
groundwater levels present onsite. Groundwater wells were installed onsite during the updated 
investigation. At one well (BH3) was screened below the standing height of groundwater and was 
therefore deemed unusable.  

 
SESL is unaware of any other environmental investigations conducted for the site.  
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4.7 Current Landuse and Associated Practices 

The site is currently vacant awaiting development approval for the construction of a new Manly Civic 
Club. The former service station and maintenance onsite is currently unoccupied. SESL understands 
that the site was used as a service station and vehicle maintenance workshop between the 1930’s and 
1970’s. Underground storage tanks, waste oil tanks and sumps would have been in use as part of its 
operation. SESL notes that all UST fill points and air vents have been filled with concrete and therefore 
it is likely USTs have also been filled with concrete. Sample locations for soil and groundwater sampling 
were chosen based on the proximity to these features.  
 

4.8 Integrity Assessment    

The integrity of information provided in the DSI was considered reliable. The DSI followed appropriate 
methods of investigation with the desktop survey being consistent with previous investigations, field 
observations and anecdotal evidence presented.  Details regarding the site history and present status 
of the site have been largely obtained from official records sourced from Northern Beaches Council, 
NSW EPA, SafeWork NSW, NSW Land and Property Information Division and previous assessment 
reports. These documents are considered accurate and credible. All information provided, as part of 
this report was believed to be true, accurate and representative of the past and present status of the 
site at the time of this investigation. 
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5 SITE RECONNAISSANCE 
A walkover of the site was undertaken by SESL on 27/05/2016 to support the findings of the previous 
report review and identify any site characteristics that would guide further investigation. Intrusive soil 
and groundwater sampling was undertaken on 31/05/2016, 01/06/2016 and 08/06/2016. All of the site, 
including the interior of the former service station was accessible during sampling.  
 

5.1 Stormwater 

Based on the site topography, stormwater is unlikely to flow onto the site from surrounding land due to 
existing stormwater infrastructure and elevated areas of the site (due to fill). During a rainfall event, 
stormwater was observed to pool onsite or run offsite to stormwater infrastructure. No significant issues 
were identified with respect to stormwater management on this property.  
 

5.2 Chemical Use & Storage 

The site was predominately vacant, including the interior of the former maintenance workshop. 
Chemical storage was limited to household bleach for the buildings bathroom. Historical storage of 
chemicals is suspected. SESL was advised that the premises had been thoroughly cleaned prior to 
refurbishment. Potential hydrocarbon staining was noted in some areas of the hardstand.  
 
Underground Storage Tanks (USTs) were confirmed using Ground Penetrating Radar (GPR). The GPR 
also identified a possible oil separator pit adjacent the UST on West Promenade. 
 

5.3 Vegetation Stress 

No vegetation is present onsite. No stressed vegetation was observed nearby at the time of the site 
inspection.  
 

5.4 Hazardous Building Materials  

A limited number of asbestos fragments were observed within the foot print of the former Civic Club. 
These fragments are likely associated with the demolition of the club. Bonded fragments were also 
observed within the fill of a raised slab behind the former workshop.  
 
Due to the age of the heritage maintenance workshop, no asbestos containing materials were observed 
in the former service station, however a hazardous materials assessment is recommended prior to any 
refurbishment works, which will also include the risk of PCB and Lead paint.  
 
No PCB containing capacitors or SMF materials were identified at the time of the site assessment.  
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5.5 Cut and Fill 

Based on the review of previous reports and intrusive soil sampling, the whole site has a fill layer 
approximately 1m deep, with some areas beneath the workshop as deep as 2.5m. It is expected that 
the deeper fill was placed beneath the workshop footprint to provide a higher level of geotechnical 
stability to the underlying sands. 
 

5.6 Waste Management 

As the site is not currently in use, no waste collection facilities are in place. All waste generated onsite 
during sampling was removed.  
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6 RELEVANT GUIDELINES FOR CONTAMINATION ASSESSMENT AND 
MANAGEMENT 

6.1 Relevant Guidelines 

Assessment criteria will be based on guidelines made or approved by the NSW EPA under Section 105 
of the Contaminated Land Management Act 1997. These include EPA’s Contaminated Sites series of 
guidelines, and fundamental guideline documents such as the Australian and New Zealand Guidelines 
for the Assessment and Management of Contaminated Sites (ANZECC/NHMRC 1992) and National 
Environmental Protection (Assessment of Site Contamination) Measure 1999, published by the NEPC 
(henceforth referred to as the NEPM). 
 
The NEPM incorporates a recommended general process for the assessment of site contamination and 
a set of 9 specific guidelines. The process and guidelines are closely based on previous documentation 
widely used for assessing site contamination (such as ANZECC/NHRMC 1992 and the various National 
Environmental Health Forum monographs and proceedings). Assessment criteria have been drawn 
from other guidelines and information sources, if not available in the above guidelines. 
 

6.2 Proposed Development 

SESL was advised that the site is to be redeveloped, with the construction of a new civic club on the 
ground floor, five levels of residential housing above the club and two levels of basement parking. The 
site is currently hardstand and grassed with a heritage listed service station and workshop occupying 
the south eastern corner. Anecdotal evidence and public records indicate the service station dates back 
to the 1930’s with former use as a maintenance workshop, pushbike repair shop and art gallery since 
that time. It is understood that the service station will be refurbished and incorporated into the Civic 
Club.  
 

6.3 National Environmental Protection Measure (Contaminated Sites) 1999 

National Environment Protection (Assessment of Site Contamination) Measure 1999 (April 2013) 
(NEPC 2013, Canberra) (hereafter NEPM) provides a national framework for conducting assessments 
of contaminated sites in Australia. 
 
The purpose of the NEPM is to establish a nationally consistent approach to the assessment of site 
contamination to ensure sound environmental management practices by the community which includes 
regulators, site assessors, environmental auditors, landowners, developers and industry. 
 
The NEPM addresses assessment of contamination, and does not provide specific guidance on 
prevention of site contamination.  The desired environmental outcome for the NEPM is to provide 
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adequate protection of human health and the environment, where site contamination has occurred, 
through the development of an efficient and effective national approach to the assessment of site 
contamination. 
 
Schedule A in the NEPM outlines the general process for assessment of site contamination, with 
reference to Schedules B (1) to B (9) for guidance on each step of the process. 
 
In broad terms, the assessment process as provided in Schedule A can be described as: 
Tier 1 PSI Preliminary investigation, laboratory analysis and interpretation, and assessment of 

results with reference to investigations levels; 
Tier 1 DSI Where required, detailed investigation, laboratory analysis and interpretation is 

completed, and the need for risk assessment to derive response levels and/or the need 
for remediation is evaluated; and 

Tier 2 or 3 Site-specific risk assessment to confirm/define appropriate health and ecological 
investigation levels. 

 
Overarching guidance is provided on community consultation and risk communication, protection of 
health and safety during assessment of site contamination, and expected competencies of 
environmental auditors and related professionals. 
 
NEPM provides a framework for the use of investigation and screening levels for the protection of 
human health, ecosystems, groundwater resources and aesthetics. Investigations levels and screening 
levels are applicable to the Tier 1 site assessment. The adopted investigation and screening levels for 
this assessment is as follow: 

i) Health Investigation Levels (HILs); 
ii) Health Screening Levels (HSLs); 
iii) Ecological Investigation Levels (EILs); and 
iv) Ecological Screening Levels (ESLs). 

 

6.3.1 Health Investigation Levels (HILs) 

HILs are scientifically based, generic assessment criteria designed to be used in the Tier 1 assessment 
for assessing human health risk via all relevant pathways of exposure. HILs are designed to be 
intentionally conservative and based on a reasonable worst-case scenario for the following generic land 
use settings: 
 
A Residential with garden/accessible soil (home grown produce contributing less than 10% of 

vegetable and fruit intake; no poultry) this category includes children’s day-care centres, 
preschools and primary schools. 
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B Residential with minimal opportunities for soil access, including dwellings with fully and 

permanently paved yard space such as high-rise apartments and flats. 
 
C Public open space such as parks, playgrounds, playing fields (e.g. ovals), secondary schools 

and footpaths. It does not include undeveloped public open space (such as urban bushland and 
reserves), which should be subject to a site-specific assessment where appropriate. 

 
D Commercial/industrial includes shops and offices as well as factories and industrial sites. 
 
The site is to be used for commercial purposes on the ground floor and residential apartments on the 
upper levels. Due to the residential use of the site with limited soil access, HIL B- Residential has been 
adopted for this site.  
 
NEPM Schedule B7 defined the HILs as the concentration of a contaminant above, which further 
appropriate investigation and evaluation will be required.  It is also stated “levels in excess of the HILs 
do not imply unacceptability or that a significant health risk is likely to be present”. 
 
The NEPM Schedule B7 states at the very least, the maximum and the 95% UCL of the arithmetic 
mean contaminant as well as localised elevated values must be compared to the HILs. Two additional 
(secondary) criteria should also be met, namely that the standard deviation of the results must be <50% 
of the relevant investigation level and that no single value exceeds 250% of the relevant investigation 
level. 
 
NEPM also states that the HILs are not intended to be used as clean-up levels for contaminated sites. 
The requirement of clean-up should be based on site-specific assessment and risk management 
options. 
 
The adopted HIL is shown in Table 4. 
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Table 4 – Health Investigation Levels for Soil Contaminants 

Chemical 
Health-based investigation levels (mg/kg) 

Residential1 A Residential1 B Recreational1 C Commercial/ 
Industrial1 D 

Metals and Inorganics 
Arsenic2 

Beryllium 
Boron 
Cadmium 
Chromium (VI) 
Cobalt 
Copper 
Lead3 

Manganese 
Mercury (Inorganic) 5 

Methyl Mercury4 

Nickel 
Selenium 
Zinc 
Cyanide 

100 
60 

4,500 
20 

100 
100 

6,000 
300 

3800 
40 
10 

400 
200 

7,400 
250 

500 
90 

40,000 
150 
500 
600 

30,000 
1,200 

14,000 
120 
30 

1,200 
1,400 

60,000 
300 

300 
90 

20,000 
90 

300 
300 

17,000 
600 

19,000 
80 
13 

1,200 
700 

30,000 
240 

3,000 
500 

300,000 
900 

3,600 
4,000 

240,000 
1,500 

60,000 
730 
180 

6,000 
10,000 

400,000 
1,500 

Polycyclic Aromatic Hydrocarbons (PAHs) 
Carcinogenic PAHs (as 
BaP TEQ)6 

Total PAHs7 

3 

300 

4 

400 

3 

300 

40 

4000 
Phenols 

Phenol 
Pentachlorophenol 
Cresols 

3,000 
100 
400 

45,000 
130 

4,700 

40,000 
120 

4,000 

240,000 
660 

25,000 
Organochlorine Pesticides 

DDT+DDE+DDD 
Aldrin and Dieldrin 
Chlordane 
Endosulfan 
Endrin 
Heptachlor 
HCB 
Methoxychlor 
Mirex 
Toxaphene 

240 
6 

50 
270 
10 
6 

10 
300 
10 
20 

600 
10 
90 

400 
20 
10 
15 

500 
20 
30 

400 
10 
70 

340 
20 
10 
10 

400 
20 
30 

3,600 
45 

530 
2,000 
100 
50 
80 

2,500 
100 
160 

Herbicides 
2,4,5-T 
2,4-D 
MCPA 
MCPB 
Mecoprop 
Picloram 

600 
900 
600 
600 
600 

4,500 

900 
1,600 
900 
900 
900 

6,600 

800 
1,300 
800 
800 
800 

5,700 

5,000 
9,000 
5,000 
5,000 
5,000 

35,000 
Other Pesticides 

Atrazine 
Chlorpyrifos 
Bifenthrin 

320 
160 
600 

470 
340 
840 

400 
250 
730 

2,500 
2,000 
4,500 

Other Organics 
PCBs8 

PBDE Flame Retardants 
(Br1-Br9) 

1 
 

1 

1 
 

2 

1 
 

2 

7 
 

10 
Notes: This table is adapted from Table 2 in Schedule B7: Derivation of Health-Based Investigation Levels, National Environment 

Protection (Assessment of Site Contamination) Amendment Measure 2013 (NEPC 2013). 
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1 

HIL A: Residential with garden/accessible soil (home-grown produce <10% fruit and vegetable intake (no poultry)), also includes 
childcare centres, preschools and primary schools. 
HIL B: Residential with minimal opportunities for soil access; includes dwellings with fully and permanently paved yard space such 
as high-rise buildings and apartments. 
HIL C: Public open space such as parks, playgrounds, playing fields (e.g. ovals), secondary schools and footpaths. This does not 
include areas of undeveloped open space where the potential for exposure is lower and where a site-specific assessment may be 
more appropriate. 
HIL D: Commercial/industrial includes premises such as shops, offices, factories and industrial sites. 

2 Arsenic: HIL for arsenic assumes 70% oral bioavailability. Site-specific bioavailability may be important and should be considered 
where appropriate 

3 Lead: HIL for lead is based on blood lead models (IEUBK for HILs A, B and C and adult lead model for HILD D) where 50% oral 
bioavailability has been considered. Site-specific bioavailability may be important and should be considered where appropriate 

4 Methyl mercury: Assessment of methyl mercury should only occur where there is evidence of its potential source. It may be 
associated with inorganic mercury and anaerobic microorganism activity in aquatic environments. In addition, the reliability and 
quality of sampling/analysis should be considered. 

5 Elemental mercury: HIL does not address elemental mercury. A site-specific assessment should be considered if elemental 
mercury is present, or suspected to be present. 

6 Carcinogenic PAHs: HIL for carcinogenic PAHs is based on the 8 carcinogenic PAHs and their respective TEFs (potency relative 
to BaP) adopted by CCME 2008. The BaP TEQ is calculated by multiplying the concentration of each carcinogenic PAH in the 
sample by its BaP TEF, given below, and summing these products. 

PAH Species TEF PAH Species TEF 
Benzo(a)anthracene 0.1 Benzo(g,h,i)perylene 0.01 
Benzo(a)pyrene 1 Chrysene 0.01 
Benzo(b+j)fluoranthene 0.1 Dibenz(a,h)anthracene 1 
Benzo(k)fluoranthene 0.1 Indeno(1,2,3-c,d)pyrene 0.1 

Where the BaP occurs in bitumen fragments it is relatively immobile and does not represent a significant health risk. 
7 Total PAHs: HIL for total PAH is based on the sum of the 16 PAHs most commonly reported for contaminated sites (WHO 1998). 

The application of the total PAH HIL should consider the presence of carcinogenic PAHs and naphthalene (the most volatile PAH). 
Carcinogenic PAHs reported in the total PAHs should meet the BaP TEQ HIL. Naphthalene reported in the total PAHs should meet 
the relevant HSL. 

8 PCBs: HIL for PCBs relates to non-dioxin-like PCBs only. Where a PCB source is known, or suspected, to be present at a site a 
site-specific assessment of exposure to all PCBs (including dioxin-like PCBs) should be undertaken. 

 

6.3.2 Health Screening Levels (HSLs) 

6.3.2.1 Petroleum Hydrocarbon Compounds 
NEPM 2013 adopts the Health Screening Levels for various petroleum hydrocarbon compounds 
developed by the Cooperative Research Centre for Contamination Assessment and Remediation of the 
Environment (CRC CARE). Friebel and Nadebaum 2011 provide the methodology for assessing human 
health risk via the inhalation and direct contact pathways of selected petroleum compounds and 
fractions. 
 
The HSLs apply to the same landuse scenarios with additional consideration of soil texture and depth to 
determine the appropriate soil, groundwater and soil vapour criteria.  
 
The NEPM 2013 provides HSL fractions and corresponding equivalent carbon range for petroleum 
hydrocarbon compounds (see Table 5). HSLs are given only for F1, F2 and BTEX as the heavier 
petroleum compounds of F3 and F4 are non-volatile and do not pose a concern for vapour intrusion. 
However exposure can be via direct contact pathways (dermal contact, incidental oral ingestion and 
dust in halation). Friebel and Nadebuam 2011 provides the HSLs for direct contact, however for most 
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site assessments, these levels are unlikely to trigger further investigation or site management as the 
values are substantially higher than most soil screening levels. 
  

Table 5 – HSL Fractions and Corresponding Equivalent Carbon Range 

Fraction Number Equivalent Carbon Number Range 

F1 C6 – C10 
F2 >C10 – C16 
F3 >C16 – C34 
F4 >C34 – C40 

 
As aforementioned, HSLs for soil, groundwater and soil vapour haven been developed based on soil 
texture. The HSLs assume a uniform soil profile and the highest proportion of the soil texture from the 
soil profile should be used selecting the appropriate HSLs. For Tier 1 soil assessment, the HSL 
classifications of sand, silt and clay may be broadly applied to soil texture classification in Table A1 of 
Australian Standard 1726 as follow: 

i) Coarse grained soil: >50% of particles (by weight) <63mm and >0.075mm 
• Sand: >50% of particles (by weight) <2.36mm; or 
• Gravel: >50% of particles (by weight) >2.36mm. 
 

ii) Fine-grained soil: >50% of particles (by weight) <0.075mm 
• Silts and clays (liquid limit >50%); 
• Silts and clays (liquid limit <50%); or 
• Highly organic soils. 

 
6.3.2.2 Asbestos 
NEPM 2013 adopted the HSLs from the Western Australia Department of Health (WA DoH) Guidelines 
of Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western Australia 
2009.  The HSLs are based on scenario-specific likely exposure levels, that includes bonded and friable 
asbestos levels (see Table 6).  
 
Asbestos only poses human health risk when asbestos fibres are made airborne and inhaled.  Bonded 
asbestos is not readily made airborne except through substantial physical damage. NEPM 2013 states 
“the assessment and management of asbestos contamination should take into account the condition of 
the asbestos materials and the potential for damage and resulting release of asbestos fibres”. 
 
The HSLs are to be used for Tier 1 assessment, in the event of an exceedance that triggers the need 
for a Tier 2 site-specific assessment. Site-specific assessments of asbestos contaminated sites should 
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be designed to describe the nature and quantity of asbestos present in the soil that can sufficiently 
develop a risk management plan for the current and proposed landuse of the site.  
 

Table 6 – Health Screening Levels for Asbestos Contamination in Soil  

 Health Screening Level (w/w) 

Form of asbestos Residential A1 Residential B2 Recreational C3 Commercial/ 

Industrial D4 

Bonded ACM 0.01% 0.04% 0.02% 0.05% 

Fibrous Asbestos (FA) and 

Asbestos Fines (AF) 5 

(Friable Asbestos) 

0.001% 

All forms of asbestos No visible asbestos for surface soil 
Note: This table is adapted from Table 7 in Schedule B1: Health Screening Levels of Asbestos Contamination in Soil, National 
Environment Protection (Assessment of Site Contamination) Amendment Measure 2013 (NEPC 2013). 
1 Residential A with garden/accessible soil also includes childcare centres, preschools and primary schools. 
2 Residential B with minimal opportunities for soil access; includes dwellings with fully and permanently paved yard space such as high-
rise buildings and apartments. 
3 Recreational C includes public open space such as parks, playgrounds, playing fields (e.g. ovals), secondary schools and unpaved 
footpaths. 
4 Commercial/industrial D includes premises such as shops, offices, factories and industrial sites. 
5 The screening level of 0.001% w/w asbestos in soil for FA and AF (i.e. non-bonded/friable asbestos) only applies where the FA and 
AF are able to be quantified by gravimetric procedures. This screening level is not applicable to free fibres. 

 

6.3.3 Ecological Investigation Levels (EILs) 

Ecological Investigation Levels (EILs) have been developed for assessing risk to terrestrial ecosystem 
for common contaminants in soil. The EILs are derived for specified levels of species protection 
depending on land use and are principally applied to the top 2m of the soil.  
 

Table 7 – EILs Landuse Criteria and Protection Levels 

Land Use Levels of Protection 
Areas of ecological significance 99% 
Urban residential areas and public open space (HIL A, B and C) 80% 
Commercial and industrial  60% 

 
Schedule B5 of NEPM 2013 provides the EILs for Arsenic, Copper, Trivalent Chromium, DDT, 
Naphthalene, Nickel, Lead and Zinc. The methodology to derive the EILs considers the 
physicochemical properties of soil and contaminants and the capacity of the local ecosystem to 
accommodate increases in contaminant levels above ambient background.  
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EILs are obtained by summing added ambient background concentration (ABC) and contaminant limit 
(ACL). ABC is the soil concentration in a specified locality that is the total of naturally occurring 
background level and the contaminant levels that have been introduced by general anthropogenic 
sources. ACL is the added concentration above the ACB of a contaminant which requires further 
investigation on the impact on ecological values.  
 
The derivation of EILs takes into consideration the ageing of contamination (>2 years) and soil 
properties as the toxicity of soil contaminants will reduce over time. Values for ACL based on pH, CEC 
and exposure scenario are provided for Lead, Zinc, Copper, Nickel and Trivalent Chromium. This 
method of deriving EILs only applies to metals and metalloids, with the exception of Arsenic. Generic 
EILs for Arsenic, DDT and Naphthalene are shown in Appendix F. 
 
Methodology for Tier 2 site-specific assessments to determine site-specific EILs is provided in Schedule 
B5(b). 
 

6.3.4 Ecological Screening Levels (ESLs) 

Ecological Screening Levels (ESLs) haven been developed for selected petroleum hydrocarbon 
compounds to assess risk to terrestrial ecosystem. The ESLs adopts the same four fractions from the 
HSLs (see Table 5), however the soil texture standards are only divided into two; coarse or fine.  
 
ESLs were adopted based on a review of Canadian guidance, a risk based TPH standards for human 
health and ecological aspects for various land uses in the Canada-wide standard for petroleum 
hydrocarbons in soil (CCME 2008). 
 

6.3.5 Groundwater Investigation Levels (GILs) 

Schedule B(6) provides a framework for a risk-based assessment of groundwater contamination that 
has been affected, or may have been affected by site contamination. The Groundwater Investigation 
Levels (GILs) in Table 1C of NEPM Schedule B7 provides values the concentration of a contaminant in 
groundwater above, which further investigations, or a response is required. 
 
The GILs are derived from the following guidelines: 

• Australian Water Quality Guidelines for Fresh and Marine Water (ANZECC & ARMCANZ 2000); 
• Australian Drinking Water Guidelines (ADWG) (NHRMC & NRMMC 2011); and 
• Guidelines for Managing Risk in Recreational Water (GMRRW) (NHRMC 2008). 

 
The guidelines provide values that defines acceptable water quality for various contaminants at the 
point of use and apply to the following settings identified in the framework for groundwater assessment: 
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• Drinking water; 
• Ecosystem protection; 
• Aquaculture and human consumers of food; 
• Agricultural water (irrigation and stock water); 
• Recreation and aesthetics; and 
• Industrial water. 

 
When assessing groundwater contamination, the values in Table 1C of Schedule B7 are applied as 
investigation levels at the point of extraction and as response levels at the point of use, or where there 
is the likelihood of an adverse environmental effect at the point of discharge. 
 
When groundwater from a monitoring well contains levels of contaminants above the appropriate 
investigation levels, then further investigation should be carried out to determine sources of 
contamination and to determine the lateral and vertical extent of contaminated groundwater. 
 
Table 1C of Schedule B7 of NEPM 2013 provides three criteria as GILs; freshwater, marine water and 
drinking water. For this assessment, the criterion selected from the GILs is marine water, where the 
closest receiving water body in the vicinity of the site is Manly Cove, a coastal marine ecosystem. 
Therefore the marine water trigger values have been adopted for this assessment. 
 
In summary, the Investigation and Screening Levels adopted for this assessment is as follow: 
 

• NEPC 2013, NEPM Schedule B7, Table 1(A)1 – Health Investigation Levels for Soil 
Contaminants, Exposure Setting Residential B; 

• NEPC 2013, NEPM Schedule B7, Table 7 – Health Screening Levels for Asbestos 
Contamination in Soil, Exposure Setting Residential B; 

• NEPC 2013, NEPM Schedule B7, Table 1(A)3 – Soil Health Screening Levels for Vapour 
Intrusion; 

• NEPC 2013, NEPM Schedule B5b & B5c, Ecological Investigations Levels 
• NEPC 2013, NEPM Schedule B7, Table 1(B)5 – Generic EILS for Aged As, Fresh DDT and 

Fresh Naphthalene in Soils; and 
• NEPC 2013, NEPM Schedule B7, Table 1(B)6 – ESLs for TPH Fractions F1-F4, BTEX and 

Benzo(a)pyrene in Soil.  
• NEPC 2013, NEPM Schedule B7, Table 1(C) Groundwater Investigation Levels – Marine 

Waters 
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6.4 Australian and New Zealand Guidelines for the Assessment and Management of 
Contaminated Sites (ANZECC/NHMRC, 1992) 

The Australian and New Zealand Guidelines for the Assessment and Management of Contaminated 
Sites (ANZECC/NHMRC, 1992) provide a risk management approach consistent with the attainment of 
environmental outcomes described in the NEPM. 
 
Contamination of land is defined as the presence in, on or under the land of a substance at a 
concentration above the concentration at which the substance is normally present in, on or under 
(respectively) land in the same locality, being a presence that presents a risk of harm to human health 
or any other aspect of the environment1 
 
The objectives of contaminated site remediation (ANZECC/NHMRC, 1992) are: 

1. To render a site acceptable and safe for the long term continuation of its existing/proposed use; 
2. To minimise environmental and health risks both on and offsite to acceptable levels; and 
3. To maximise to the extent practicable, the potential future uses of the site. 

 
The ANZECC/NHRMC 1992 Guidelines provides two basic approaches in dealing with contaminated 
sites. 

i) A strict adherence to a set of preferred soil criteria used to define a condition of contamination 
and to serve as the standard which sites must meet in order to be considered to have been 
decontaminated; or 

ii) A more flexible use of pre-determined soil criteria use chiefly to provide guidance as to whether 
a detailed investigation is required, confirm no further action is needed or provide guidance for 
clean-up in appropriate circumstances. This approach relies on careful consideration of site-
specific data to derive acceptable criteria, which will ensure that public health, local amenity and 
soil, air water and quality are protected. 
 

The ANZECC/NHRMC 1992 Guidelines concluded that the most appropriate approach for Australia is 
to adopt the combination of both approaches that incorporates, at a national level a general set of 
management principles and soil quality guidelines which guide site assessment and may guide site 
clean-up action, eliminating where appropriate, the need to develop costly site specify criteria. This 
approach also recognises that every site is different and that in many cases site specific acceptable 
criteria and clean-up technologies will need to be developed which reflect local conditions. 
 

                                                   
1 Contaminated Land Management Act (CLM Act) 1997 
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6.5 The Managing Land Contamination: Planning Guidelines – Remediation of Land, NSW 
EPA 1997 (SEPP55 Guidelines) 

The Managing Land Contamination: Planning Guidelines – Remediation of Land, NSW EPA 1997 
(SEPP55 Guidelines) establishes the best practice for managing land contamination through the 
planning and development control process. The planning and development control process as provided 
for in the Environmental Planning and Assessment Act 1979 plays an important role in the management 
of land contamination. The integration of land contamination management into the planning and 
development control process will: 

• Ensure that changes of land use will not increase the risk to health or the environment; 
• Avoid inappropriate restrictions on land use; and 
• Provide information to support decision-making and to inform the community. 

 
The SEPP55 Guidelines include: 

a) Information to assist in the investigation of contamination possibilities; 
b) A decision making process that responds to the information obtained from an investigation; 
c) Information on how planning and development control can cover the issues of contamination 

and remediation; 
d) A suggested policy approach for planning authorities;  
e) Discussion of information management systems and notification and notation schemes, 

including the use of Section 149 planning certificates notations; and 
f) Approaches to prevent contamination and reduce the environmental impact from remediation 

activities. 
 

SEPP 55 Guidelines provides consistent statewide planning and development controls for the 
remediation of contaminated land and ensures the following: 

• Landuse changes do not occur until planning authorities consider whether the land is 
contaminated and whether it needs to be remediated to make it suitable for the proposed use; 

• Remediation of contaminated land is permissible throughout the State; 
• Remediation requires consent only where it has the potential for significant environmental 

impacts or does not comply with a council’s policy for contaminated land; 
• Most remediation proposal which require consent are advertised for public comment; 
• All remediation is carried out in accordance with appropriate standards and guidelines; 
• Applications for remediation are not refused without substantial justification; and 
• Councils are notified at commencement and completion of remediation. 
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6.6 Australian Water Quality Guidelines for Fresh and Marine Water (ANZECC & ARMCANZ 
2000) 

The Australian Water Quality Guidelines for Fresh and Marine Water (ANZECC & ARMCANZ 2000) 
(here after ANZECC) Guidelines recognises three ecosystem conditions that are used to determine the 
level of protection of species to use for water quality monitoring programs. The GILs are applicable to 
‘slightly – moderately disturbed’ ecosystems, for the protection of disturbed or pristine ecosystem, the 
ANZECC guidelines should be applied. 
 
1. High conservation/ecological value systems (>95%) - effectively unmodified or other highly-valued 
ecosystems, typically (but not always) occurring in national parks, conservation reserves or in remote 
and/or inaccessible locations. While there are no aquatic ecosystems in Australia and New Zealand that 
are entirely without some human influence, the ecological integrity of high conservation/ecological value 
systems is regarded as intact. 
 
2. Slightly to moderately disturbed systems (95%) - ecosystems in which aquatic biological diversity 
may have been adversely affected to a relatively small but measurable degree by human activity. The 
biological communities remain in a healthy condition and ecosystem integrity is largely retained. 
Typically, freshwater systems would have slightly to moderately cleared catchments and/or reasonably 
intact riparian vegetation; marine systems would have largely intact habitats and associated biological 
communities. Slightly-moderately disturbed systems could include rural streams receiving runoff from 
land disturbed to varying degrees by grazing or pastoralism, or marine ecosystems lying immediately 
adjacent to metropolitan areas. 
 
3. Highly disturbed systems (80%-95%) - These are measurably degraded ecosystems of lower 
ecological value. Examples of highly disturbed systems would be some shipping ports and sections of 
harbours serving coastal cities, urban streams receiving road and stormwater runoff, or rural streams 
receiving runoff from intensive horticulture. 
 
For ecosystems that can be classified as highly disturbed (i.e. urban environments), the 95% protection 
trigger values can still apply. However, depending on the state of the ecosystem and the management 
goals it can be appropriate to apply a less stringent guideline trigger value, say protection of 90% of 
species, or perhaps even 80%. These values are provided as intermediate targets for water quality 
improvement. 
 
For this assessment, the slightly to moderately disturbed system (95%) protection are adopted for the 
groundwater on site. 
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6.7 Relevant Legislation 

NSW has a comprehensive suite of guidelines relating to assessment and management of 
contamination, administered under the Contaminated Land Management Act (CLM Act) 1997 and the 
Environmental Planning and Assessment Act 1997. These include the following: 

• Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites, NSW OEH, 
2011; 

• Contaminated Sites: Guidelines for the NSW Site Auditor Scheme, NSW DEC, April 2006; 
• Contaminated Sites: Sampling Design Guidelines, NSW EPA, 1995; 
• Managing Land Contamination: Planning Guidelines SEPP 55 – Remediation of Land, NSW 

EPA 1998; and 
• Waste Classification Guidelines Part 1: Classifying Waste, NSW EPA 2014. 

 
Guidelines approved under the CLM Act also include ADWG (2011) Australian Drinking Water 
Guidelines, ANZECC/ARMCANZ (2000) Water Quality Guidelines and GMRRW (2008) Guidelines for 
Managing Risk in Recreational Waters. 
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7 SOIL SAMPLING, ANALYSIS PLAN AND SAMPLING METHODOLOGY 
7.1 Sampling Team 

The details of the sampling team and duties were as follows 
a) Soil sample collector:  

• Soil sample collection according to sampling regime. 
• Described soil horizon features. 
• Responsible for decontamination between sampling. 

b) Soil sample logger:  
• Identified testing location and depth of profiles.  
• Labeled sample containers. 
• Recorded field conditions current at sampling into the sample log. 
• Recorded soil profile information. 
• Nominated field duplicates at the nominated ratio. 
• Recorded analytes to be tested for each sample. 

c) Groundwater sample collectors: 
• Set up of Micropurge sampling equipment. 
• Collection of samples in appropriate containers. 
• Logging of SWL and water quality parameters. 
• Filtering of water for metals.  

 

Table 8 – Sampling Team Personnel 

Personnel Position Qualifications Project Task 

Ryan Jacka Senior Environmental 

Scientist 

Bachelor of Environmental Science 

Master of Environmental Science 

MEIANZ 

SSA 

Workcover Construction Work in NSW 

(White Card) 

Project Coordination 

Conduct site visual 

assessment 

Identify sampling 

location  

Conduct soil sampling 

Andrew 

Jacovides 

Environmental Scientist  Bachelor of Natural Science in 

Environmental Management 

Workcover Construction Work in NSW 

(White Card) 

Conduct site visual 

assessment 

Conduct soil sampling 

and logging 

Conduct groundwater 

Sampling 

Fiona Warden Environmental Scientist Bachelor of Environmental Science and 

Management  

Workcover Construction Work in NSW 

(White Card) 

Conduct site visual 

assessment 

Identify sampling 

location  
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Conduct soil sampling 

Conduct groundwater 

sampling 

Adam Reid Field Scientist Workcover Construction Work in NSW 

(White Card) 

Conduct site visual 

assessment 

Conduct soil sampling 

and logging 

 

7.2 Sampling Regime – Soil 

The fieldwork for the assessment was devised to address the issues identified as potential for 
contamination. The sampling objective was to address data gaps from the previous contamination 
sampling conducted by Urban Environmental Consultants in February 2002 and gather information with 
regard to the type, location, level and extent of potential contamination due to the historical landuses for 
this site within the investigation area.  This process is devised to provided sufficient supporting data 
(according the DQO’s) to allow recommendations to be made on whether the possible site 
contamination is compliant with the proposed landuse and the environmental concerns.     
 
For this Tier 1 DSI, the selection of the sampling locations were formed based on a judgemental 
sampling pattern to address data gaps from review of previous reports. Samples were collected in 
selected locations around the former service station and broadly across the two Lots. As a minimum, 
seven (7) sample locations are recommended to be sampled on the 0.15ha assessment site according 
to Contaminated Sites Sampling Design Guidelines from the NSW EPA (1995), giving an equivalent 
sampling density of 35.0 sampling points per hectare. Twelve (12) locations external to the former 
garage were investigated with three (3) locations within the garage cited judgmentally following 
inspection. A total of thirty-two (32) primary soil samples were chemically analysed in order to 
determine contaminant concentrations.  
 
Samples were collected from boreholes constructed using a push-tube drill rig, and hand auger as 
required. Hand augering was required in areas of restricted access for the rig but was limited to 
assessing to the groundwater table as structural collapse was encountered beyond this depth. Samples 
were collected from the soil profile on a judgemental basis, with each sample selected to characterise 
potential sources of contamination (fill and USTs). Sample selection was determined based on the 
inspection of soil, including any observed indicators of contamination such as discolouration or odour.  
The limit of assessment was 1m below the water table, approximately 4.5m below current ground level. 
In one location (HA4) due to auger refusal, the limit of assessment was 0.8m.  
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7.3 Sample Collection – Soil 

Sampling locations were selected based on the following process: 
• Visual inspection for surface contamination during the site walkover; 
• Evidence of fill materials; 
• Indicators of contamination such as odour and discolouration; and 
• Elevated VOC readings from the Photo Ionisation Detector (PID). 

 
Soil samples were recovered from each sample location using a drill rig or hand auger depending on 
site access. Samples were collected directly from the push tube recovery tubes or auger head using 
disposable gloves and placed into laboratory prepared jars.  
 
The jars were then placed in a chilled container and forwarded to a NATA registered laboratory for 
analysis under Chain of Custody (COC) conditions.  
 

Table 9 – Sampling locations selection 

Sampling Location Justification 

BH1  Within the area of known fill and uncharacterised materials  
BH2  Within the area of known fill and uncharacterised materials 

BH3 Within the area of known fill and uncharacterised materials 

BH4 Within the area of known fill and uncharacterised materials 

BH5 Within the area of known fill and uncharacterised materials 
BH6 Within the area of known fill and uncharacterised materials 

BH7 Within the area of known fill and uncharacterised materials 

BH8 Within the area of known fill and near UST’s  

BH9 Within the area of known fill, near UST’s and within workshop footprint.  
BH10 Within the area of known fill and near UST’s 

HA1 Within the area of known fill, near UST’s and within workshop footprint. 

HA2 Within the area of known fill, near UST’s and within workshop footprint. 

HA3 Within the area of known fill and near UST’s  
HA4 Within the area of known fill and near UST’s 

HA5 Within the area of known fill and near UST’s 

BH – Denotes bore holes constructed by drill rig. 
HA – Denotes holes constructed by hand auger. 
 

7.4 Composite Sample Procedure 

No composite samples were taken during this assessment.   
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7.5 Sampling Regime – Groundwater 

Four (4) groundwater wells were previously installed on the site, with the screened depth of one well 
(BH3) at the standing water level, while the remaining three are screened across the standing water 
level. As such BH3 will only be used for gauging purposes. Two additional wells were installed as part 
of this assessment, BH8/MW1 and BH10/MW2.  
 
Due to time limitations for the assessment, groundwater was assessed in two stages. Stage 1 was 
conducted on 01/06/2016 as a preliminary grab assessment, with samples obtained from the two newly 
installed wells in closest proximity to the former UST’s and two existing wells, characterising four areas 
of the site. Grab samples were observed for indications of free phase hydrocarbons and collected using 
bailers. No free phase hydrocarbons were visually identified. A subsequent Stage 2 low-flow sampling 
event was conducted on 08/06/2016 on the same four (4) selected wells.  
 

7.6 Sample Collection – Groundwater 

Sampling was conducted on wells that were purged (existing wells) and established (new wells) on 
01/06/2016 and sampled 7 days later on 08/06/2016. 
 
Groundwater was sampled using low-flow sampling techniques. Water was initially pumped through a 
flow-through cell until the baseline water quality indicators reached stabilisation. Following stabilisation, 
the flow-through cell was disconnected and samples directly transferred into laboratory prepared 
bottles, proceeding from most volatile through to non-volatile. 
 
Bottles were immediately transferred into a chilled container and forwarded to a NATA registered 
laboratory for analysis under Chain of Custody (COC) conditions.  
 

Table 10 – Sampling locations selection 

Sampling Location Justification 

MW1/BH8 Adjacent to USTs  

MW2/BH10 Adjacent to USTs 
MW3 Characterise four corners of site and allow flow determination 

MW4 Characterise four corners of site and allow flow determination 
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8 QUALITY ASSURANCE & QUALITY CONTROL PLAN 
8.1 Data Quality Objectives 

The purpose of establishing data quality objectives is to ensure the field investigations and analyses are 
undertaken in a way that enables the collection and reporting of reliable data on which to base the site 
validation. The data quality objectives (DQOs) and the procedures designed to achieve these objectives 
are listed below. 

Table 11 – Data Quality Objectives 

Process  Response 

Step 1.   

Define the problem 

Historical activities at the site have included: 
• Former site use – Historical service station/ workshop 
• Historical land-filling 

Step 2.   

Identify the goal of the 

study.   

The objective of the investigation is to assess the degree of contamination in areas 

identified within the investigation in Appendix A: Sample Locations Map.  

Step 3.   

Identify information inputs 

Data inputs for the project: 

- Review of data from previous contamination report. 

- Results of soil and groundwater sampling and analysis to be gained by the 

assessment process. 

- Historical photographs. 

- Government records. 

Step 4.   

Define the boundaries of the 

Study 

The area subject to the intrusive investigation (see Appendix A: Sample Locations 

Map). The investigation area is limited to the site boundary. The vertical boundary of 

the assessment is the maximum depth of boreholes, 1m below the groundwater level 

(approximately 4.5m BGL).  

Step 5. Develop the 

analytical approach 

Review of previous reports used to identify the main contaminants of concern. 

Analysis includes the following: 

General Fill: TRH/BTEX, VOC, PAH, OCP, PCB, Metals, Asbestos 

UST Contaminants: TRH/BTEX, VOC, PAH, Metals. 

Groundwater: TRH/BTEX, VOC, PAH (ultra trace), Metals. 

Step 6.   

Specify performance or 

acceptance criteria.   

Concentrations of contaminants will be compared to the appropriate ASC NEPM 

criteria to assess the potential impacts to soil and to assess any need for further 

investigation or remediation. 

Soils:  

ASC NEPM (2013) Health Investigation Levels – High Density Residential (HIL-B) 

Groundwater:  

ASC NEPM (2013) Groundwater Investigation Levels - Marine 

Step 7.   Samples be collected in accordance with the sampling plan as per Section 7. 
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Develop the Plan for 

obtaining data 

Environmental Professionals undertook sampling. 

 

8.2 Data Quality Indicators and Data Evaluation 

SESL has selected the following Data Quality Indicators (DQIs) to ensure that the data obtained from 
the assessment are of sufficient quality to be used to draw reliable and representative conclusion in an 
assessment of the environmental conditions of the investigation area. 

8.2.1 Documentation and Data Completeness  

The completeness of data is defined as the percentage of analytical results that are considered valid.  
Valid chemical data values that have been identified as acceptable or acceptable as qualified during the 
data validation process.  The completeness is a comparison of the total number of samples accepted 
against the total number of samples, calculated as a percentage.  The project goal for completeness is 
greater than 90%.  QA/QC for completeness includes the following: 

g) All critical locations sampled; 
h) All required samples collected (i.e. surface and in depth samples); 
i) Sampling team are well informed, qualified and experienced;  
j) Correct and complete documentation; 
k) Appropriate analysis methods and PQLs; 
l) Compliance of sample holding times; and 
m) All data entries in the database are correct, properly entered, checked and that any 

typographical errors in the database are corrected and the data re-entered properly. 

8.2.2 Data Comparability 

Comparability expresses the confidence that the data may be considered to be equivalent for each 
sampling and analytical event and deemed suitable for comparison.  In order to assess comparability, 
field procedures, laboratory sample preparation procedures, analytical procedures and reporting units 
must be known and similar to establish protocols (Standard Operating Procedures).  Qualitatively, data 
subject to strict QA/QC procedures will be deemed more reliable, therefore more comparable, than 
other data. 

 

8.2.3 Data Representativeness 

Representativeness expresses the degree to which sample data accurately and precisely represents a 
characteristic of parameter variations at sample points or environmental conditions and obtaining 
suitable samples from these sites. 
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Sample selection and analysis will be conducted in order to meet the specific objectives of the particular 
phase of work.  Analysis for the contaminants of concern will be selectively conducted based on the 
identified contaminants of concern, and the field observations. 

8.2.4 Precision and Accuracy for Sampling and Analysis 

Precision and accuracy for sampling and analysis expresses the quantitative measure of the variability 
and closeness of the data. This DQI is crucial to provide information to data users of the reliability, 
unreliability or qualitative value of the data representing each analyte in each environmental matrix. 
QA/QC includes: 

• Correct and appropriate Standard Operating Procedures applied and complied with; 
• Assessment of RPDs are satisfactory; and 
• Independent review of QA/QC data satisfactory. 

 
 

8.3 Field and Laboratory Quality Assurance Program 

Quality Assurance (QA) and Quality Control (QC) practices were applied to all stages of data gathering 
and subsequent sample handling procedures. These are designed to provide control over both field and 
laboratory operations. Additionally, the analytical laboratories will complete their own internal QA 
procedures (as required by NATA registration) during the analysis of samples. Details of the QA/QC 
program are described below. 

8.3.1 Quality Assurance  

All fieldwork followed the SESL procedure to ensure that all environmental samples are collected by a 
set of uniform and systematic methods as required by the QA system. 
The SESL field procedure describes the following: 

• Decontamination procedures; 
• Sample identification procedures; 
• Information requirements for soil bore logs; 
• Chain of custody information requirements; and 
• Field calibration requirements (if necessary). 

8.3.2 Quality Control Results 

The results of the field and laboratory quality control samples were assessed to determine: 
• The quality of the data generated; 
• If the data meets the objectives of the study; and  
• If the data is acceptable for the intended use. 
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8.3.3 Field QC 

The following data quality indicators will be used for the investigation: 
• All samples analysed were conducted using NATA registered methods in accordance with 

ANZECC (1996) and NEPC (1999) guidelines; 
• Maximum acceptable sample holding times was 14 days for organic and 6 months for metal 

analyses.  Mercury (Hg) to be analysed within 28 days of sample collection; 
• Samples were appropriately preserved and handled; 
• Laboratory method blank analyses were required to be below the limits of reporting PQL; 
• All compound concentrations were (if required) spiked at similar concentration to sample 

results; 
• All PQLs must be less than the assessment criteria; 
• The relative percent difference of duplicates was determined and compared to the following 

criteria for acceptability.  The acceptance criteria are: 
i. Less than 50% for field duplicates; 
ii. Less than 30% for inter laboratory duplicates; 
iii. 30% for laboratory duplicates where the detection is less than 10 times the PQL; 

and  
iv. Less than 20% for laboratory duplicates where the detection is greater than 10 

the PQL. 
• RPDs for control spike duplicates to be compared to an acceptable limit of 20%; 
• RPDs for Matrix Spike Duplicates to be compared to an acceptable limit of 20%; and  
• Percent recoveries of control spikes and matrix spikes to be compared to an acceptable range 

of 70-130%.  In addition, percent recoveries of surrogates were also compared to the USEPA 
surrogate recovery limits. 

8.3.4 Laboratory Quality Control  

Chemical analysis for soil and water samples to be undertaken by an environmental laboratory under 
COC procedures. 

8.3.5 Laboratory Blanks 

Laboratory or control blanks consist of reagents specific to each individual method and are prepared 
and analysed by laboratories in the same manner as regular samples.  The preparation and analysis of 
laboratory blanks enable the measurement of contamination within the laboratory.   
 
Ideally, no contamination should be present in blanks.  However, in the event that contamination is 
detected, the following actions are taken: 

• The organic test results are not to be corrected by subtracting any blank value; 
• If any analyte is found in blank but not a sample, no action is taken; 
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• No absolute results are reported unless the analyte concentration within a sample exceeds 
10 times the amount in any blank for common contaminates, or five times the amount for 
any other analyte; and   

• Professional judgment is used where little or not contamination is present in the associated 
blanks, but contamination is suspected in actual samples.   

 
Laboratory blanks will be analysed 1 per media for the investigation. For this investigation that included 
soil and water.  
 

8.4 Reporting 

On completion of the assessment, SESL Environmental Scientist will prepare a factual report 
summarising the works performed and assessed the results and findings in order to demonstrate 
compliance with the objectives of the DSI. 
 
Based on the identified contaminants of concern and field observations and screening, soil and water 
samples will be submitted for analysis.   
 
 Table 12 provides a summary of the sampling regime for the investigation.   
 

Table 12 – Summary of Sample Analysis 

Note: Numbers in () indicate duplicate samples for the corresponding media (Column) and analyte (Row) 

 

Summary of QA samples: 
 

• 1x soil blank • 1x interlab duplicate 
• 1x water blank • 1x intralab duplicate 
• 1x soil spike • 1x groundwater duplicate 
• 1x water spike • 2 x soil duplicates 
• 1 x rinsate blank  

Analyte Fill Soil Samples Natural Soils Groundwater 

Heavy metals  
(As, Cd, Cr, Cu, Ni, Pb, Zn, Hg) 

15 (1) 14 (1) 4 (1) 

PAH 15 (1) 14 (1) 4 (1) – ultra trace 
VOC (including BTEX) 15 (1) 14 (1) 4 (1) 
TRH 15 (1) 14 (1) 4 (1) 
OCP 15 (1)   
PCB 15 (1)   
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9 SUMMARY OF RESULTS 
9.1 Site Stratigraphic Conditions 

The assessment area was all covered by hardstand or grass with one structure present in the south 
eastern corner of the site. Previous site uses and historic filling guided the scope of this investigation. 
Fill depth ranged from 1 to 2.5m’s deep. Fill materials across the site were fairly uniform and consisted 
mainly of various coloured sands, ash, gravel and sandstone inclusions. Fill beneath the maintenance 
workshop/service station and its outer footprint was slightly deeper and contained mostly brown sand, 
clay and gravel. Brick was identified in two sample locations in this area.  
 
Beneath fill layers at all sampling locations, natural soil profiles were identified consisting of grey to 
brown medium sands, gradually darker at depth.  
 

9.2 Soil Analytical Results Summary 

Laboratory analysis of soil samples collected during the site assessment on 31/05/2016 and 
01/06/2016, indicates that the concentration of Lead and CPAHs exceeds the adopted Health 
Investigation Levels (HIL) for residential land use (HIL-B – Residential). These elevations were 
identified in fill materially specifically in BH1, BH2, BH4 and HA3. Lead and TRH were elevated within 
fill across the site but were below threshold criteria. No contaminant elevations were detected in natural 
soil samples. A summary of soil results is presented in Table 13.  
 
Asbestos fragments were present on the surface of the grassed area, within the demolition footprint. 
One fragment was also observed within the raised slab behind the former service station. No asbestos 
fibres were detected in soil samples. The site can therefore be managed with the removal of surface 
asbestos and validation.   
 
NATA certificates and chain of custody (CoC) documentation are available in Appendix E. 
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Table 13 – Soil Analytical Elevations 

Location Chemical Results HIL B 

BH 1 400-600 CPAHs (mg/kg) 24.56 4 

HA3 200-500 CPAHs (mg/kg) 4.84 4 

BH2 300-800 Lead (mg/kg) 2478 1200 

BH4 500-1000 Lead (mg/kg) 1302 1200 

 

 
 

9.3 Groundwater Analytical Results Summary 

Laboratory analysis of groundwater grab samples collected during the site assessment on 01/06/2016 
indicates that the concentration of Zinc exceeds the adopted Groundwater Investigation Level (GIL) for 
marine aquifers (GIL- Marine Waters) at one location (MW1). Groundwater samples from the low flow 
sampling event on 08/06/2016 indicates that Copper, Nickel and Zinc exceeds the threshold criteria at 
all four monitoring wells. Ultra trace PAH’s were detected at three locations (MW1, MW2 and MW4) and 
were below guideline values.  
 
NATA certificates and chain of custody (CoC) documentation are available in Appendix E. 
 
A level survey of the site was provided by the client and was used to determine groundwater head 
levels of monitoring wells from the standing water level data collected during the sampling event on 
08/06/2016. Diagrams and calculations are included in Appendix C.  
 
From this data, it was determined that groundwater was flowing in a north to south direction across the 
site. As no monitoring wells are situated to capture groundwater flow down-gradient of the USTs and 
groundwater interaction with fill was not observed, it is likely an offsite source north of the site, is 
contributing to the heavy metal contamination of groundwater. It is also noted that groundwater flow 
direction may fluctuate due to the expected tidal nature of the aquifer. Further groundwater studies 
would be required to characterise flow and determine if there is an offsite impact from USTs.  
 
No UCL was conducted on groundwater samples as some values were above 250% of the GIL and 
therefore data was not normally distributed. However, heavy metal contamination above threshold 
values was identified at all four wells.  
 

Exceeds adopted HIL 
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Table 14 – Groundwater Analytical Elevations 

Location Copper (µg/L) Nickel (µg/L) Zinc (µg/L) 

MW1 (grab 01/06/2016) <1 <1 52 

MW2 (grab 01/06/2016) 1 <1 9 

MW1 (08/06/2016) 7 9 84 

MW2 (08/06/2016) 4 8 46 

MW3 (08/06/2016) 30 24 140 

MW4 (08/06/2016) 4 13 38 

GIL  1.3 7 15 

 

 

9.4 QA/QC Results 

Quality assurance/quality control (QA/QC) procedures conducted within the DSI included standard 
laboratory procedures (see Section 8: Quality Assurance & Quality Control Plan). All laboratory 
replicate samples were found to be within the acceptable range.  
 
Trip Blanks and Spikes 
One blank and one spike per medium (soil and water) and one rinsate blank was prepared into glass 
vials and taken to the site, stored with samples during the sampling event and analysed through the 
sample chain of custody. During laboratory analysis of soil spike and soil blank, SESL was advised that 
vials were broken before volatile concentrations could be analysed. No results have been determined 
for these QA samples. During sample collection, the water spike stored as glass vial shattered. No 
sample was analysed for this QA sample. As no volatiles were detected in analysed soil samples, 
blanks and spikes are therefore of less significance with their loss resulting in no consequence for QA 
procedures. The use of push tube techniques for the majority of samples, Teflon liners on soil jars and 
immediate transfer to chilled eskies provide best practice to reduce the loss of volatiles.  
 
Results for the remaining QA/QC sample rinsate blank showed no elevations in contaminants (TRH’s, 
BTEXN, ultra trace PAHs and metals). The results indicate that the decontamination procedure for the 
auger head was sufficient and did not lead to cross contamination of samples.  
 
The water blank was analysed for volatiles (BTEXN, TRH C6-C9 volatile fraction). Results for this QA 
sample recorded no elevations in contaminants.   

Exceeds adopted GIL 
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Soil and Water Duplicates 
 
One field QA/QC sample was taken for every twenty samples collected. In total, 2 soil duplicates and 1 
groundwater duplicate were collected during the DSI. The results of the QA/QC samples found that 
almost all analytes across both samples were within the acceptable range. Arsenic and Cadmium in 
one set of samples (QA1 and HA4 300-500) was outside of the acceptable range (See QA results in 
Appendix E). As both samples had low readings, less than 2mg/kg, there is therefore a large 
percentage difference. As the sample consisted of heterogeneous fill material, variation is expected, 
even within a single sample. Due to the low results and sample heterogeneity, no ongoing issue related 
to QA/QC has been identified.  
 
One duplicate for groundwater was collected during the low flow sampling event. All analytes were 
within the acceptable range.  
 
Based on the QA/QC results, the data is considered suitable for use in assessing the site. Results for 
soil duplicates and their corresponding sample are included in Appendix E.  
 
A copy of the calibration records for the low flow sampling equipment is included in Appendix C.  
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9.5 Calculation of 95% Upper Confidence Limit (UCL) 

The 95% UCL demonstrates with 95% confidence that the average contaminant concentration of the 
soil represented by the data set is at or below the concentration stated. 
 
EPA recommends a minimum of ten samples for 95% UCL calculation. For large soil volumes (i.e. 
>2,500m3) the minimum sampling rate should not be less than 1 sample per 250m3. 
 
In accordance with Procedure D of the NSW EPA Sampling Design Guidelines (1995) each domain or 
stockpile should be categorized separately. Non-detect samples need to be included in calculations of 
95% UCL. Non-detect values are substituted with a value of half of the detection limit of the laboratory 
apparatus.  
 
The 95% UCL can be calculated using the following formula: 
 

 

UCL average = X + tα, n-1 (s/√n) 

 

 
Where: 
UCL upper confidence limit of the arithmetic average concentration of the sampling are at the 1-α 

confidence level 
X  arithmetic average of all samples 
tα, n-1  A test statistic (student’s t at an α level of significance and n-1 degrees of freedom) 
s  standard deviation of the sample measurements 
n number of sample measurements 
α the probability that the ‘true’ average concentration of the sampling area might exceed the UCL 

average determined by the above equation 
 

 

Natural soil samples did not contain elevations above threshold values, therefore the UCL was only 
determined across fill and groundwater samples. Results of UCL analysis for the contaminants of 
concern are presented in Table 15.  
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Table 15 – 95% Upper Confidence Limit of the Average Contaminant Concentration Compared Against 
Health Investigation Level (Residential – B) within fill 

Chemical 95% UCL HIL B 

CPAHs (mg/kg) 5.14 4 

CPAHs (mg/kg) 

(excluding BH1 400-600) 

1.8 4 

Lead (mg/kg) 745 1200 

 
 

 
The statistical analysis indicates that there is a 95% probability that the arithmetic average 
concentration of CPAHs across fill material exceeds HIL B. However, when the hotspot (BH1) is 
removed due to its value of >250% above the adopted HIL B, UCL for the fill across the site is within 
HIL B criteria. The 95% UCL of all other contaminants, including lead, is within threshold values. See 
Appendix E for UCL calculations.  
 
From these results, a hotspot in the vicinity of BH1 has been identified. To keep hotspot materials 
separated from other soils, selected management and further analysis to delineate the extent of 
significant CPAHs should be conducted during excavations.  
 

Exceeds adopted HIL 
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10 CONCEPTUAL SITE MODEL 

A conceptual site model (CSM) was developed based on the information obtained during the 
investigation process to allow assessment of potential sources of impact, chemicals of concern, 
transport mechanism and receptors. 
 

10.1 Sources of Impact 

In summary, the sources of impact (areas of environmental concern – AEC) identified in the 
assessment area include: 

• AEC 1: PAH and heavy metal contamination of fill soils due to historical filling. 
• AEC 2: Identified bonded asbestos containing materials on the surface.  
• AEC 3: Heavy metal contamination of groundwater from offsite uses.  

 

10.2 Contaminants of Concern 

Based on the potential sources and the findings of the current investigation, the contaminants of 
concerns include the following: 

• Polycyclic Aromatic Hydrocarbon (Carcinogenic and Total); 
• Heavy metals; and 
• Asbestos 

 

10.3 Fate and Transport 

10.3.1 Transport Medium and Control 

The anticipated primary transport media for the migration of contaminants of concern are: 
• Migration of contaminated material through erosion and dust during construction works: 

o Any identified contaminated soil materials can be managed during remediation process 
during future construction. 

• Migration of contaminated material through erosion and dust from future use of the site: 
o Any identified contaminated soil materials that will remain onsite to be managed to 

remove the transport pathway from receptors.  
• Groundwater migration through permeable soils. 

o Contaminated groundwater be may encountered during future development. 
Assessment and control measures will depend on the location and extent of such 
contamination. 
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10.3.2 Potential Migration Pathways 

There are a number of mechanisms by which identified receptors may come into contact with 
contaminated sources, including the following: 

• Incidental dermal contact or ingestion of impacted soils; 
• Generation of impacted dusts, aerosols or sediments from impacted soils; and 
• Inadvertent use of contaminated groundwater. 

 

10.4 Potential Surrounding Receptors 

The potential human receptors are as follow: 
• Construction workers during construction being exposed to contaminated soil or vapour; 
• Future users of the site being exposed to contaminated vapour or soil; 
• Community members living within vicinity of the site; 
• Visitors to the site; and 
• Future occupants of the developed site. 



Tier 1 Detailed Site Investigation  

2 West Promenade, Manly NSW 2095 (Lot 1 DP 859455) 

C8823Q5710B39331 MCC DSI .docx 

SESL Australia – June 2016 

 

MANLY CIVIL CLUB JV 

                    Page 52 of 61 

 
 

11 CONCLUSION 

11.1 Site Characterisation 

The site is located at 2 West Promenade, Manly NSW 2095 and encompasses Lot 1 in DP 859455. The 
site is currently vacant hardstand with a former historic service station present in the south eastern 
corner. The proposed development involves the construction of a new Manly Civic Club with 5 levels of 
residential housing, 2 levels of basement parking and the refurbishment of the former service station 
onsite.  
 

From the review of previous environmental reports for the site, historical account and visual inspections, 
it is known that the site has historically been used as a service station and workshop. The former Manly 
Club onsite, was demolished prior to this investigation. The site has been historically filled to achieve 
the current landscape. These activities may potentially contribute to onsite soil contamination. The 
following areas of concern were identified: 

• AEC 1: PAH and heavy metal contamination of fill soils due to historical filling. 
• AEC 2: Identified bonded asbestos containing materials on the surface.  
• AEC 3: Heavy metal contamination of groundwater from offsite uses.  
 

 
Soil and groundwater sampling procedures were devised to address data gaps from UEC’s 2002 
Environmental Assessment, to characterise the quality of fill and investigate any potential contamination 
surrounding USTs and workshop facilities.  
 
Sampling was undertaken on a judgmental basis based on the proximity to USTs and areas of fill 
previously uncharacterised, which included sampling of fill and natural materials to 1m below the water 
table (approximately 4.5m). Fifteen (15) locations across site were sampled by drill rig with push tube or 
from the head of hand augers in areas of restricted access.  
 
Groundwater well installation and sampling was undertaken to characterise groundwater across the site 
and observe any influence from potential UST contaminant sources. Four (4) wells were sampled, with 
two (2) samples collected using a bailer and following establishment, 4 samples were collected using 
low flow sampling techniques.  
 
Elevations in soil samples above the adopted threshold (HIL - Residential B) were observed at a 4 
locations within fill materials (BH1, BH2, BH4 and HA3). All 4 groundwater wells had Copper, Nickel 
and Zinc elevations above the adopted Groundwater Investigation Level (GIL Marine Waters).  
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11.2 Summary 

The objective of this DSI report was to determine the extent of potential soil and groundwater 
contamination prior to the redevelopment of the site located at 2 West Promenade, Manly NSW 2095. 
Environmental scientists from SESL undertook intrusive soil and groundwater sampling on 31/05/2016, 
01/06/2016 and 08/06/2016.  
 
A total of fifteen (15) boreholes were inspected across the site. Soil samples were collected from the 
soil profile with samples chosen from the fill and natural materials at each location.   
 
The laboratory results were compared against the Health Investigation Levels (Residential HIL-B) for all 
sample locations across the area of investigation. CPAHs and lead were found to be elevated above 
the adopted threshold at four (4) locations (BH1, BH2, BH4 and HA3). Asbestos was identified on the 
surface and within the raised slab behind the former service station.  
 
The results of the soil sampling undertaken at the site indicated that some contaminants of concern 
were found to exceed the adopted HIL B – Residential. SESL believes that fill across the site is 
contaminated with Lead and CPAHs exceeding threshold values. One area of fill beneath the slab of 
the former service station is to be redeveloped into a terrace garden area. Soil within the vicinity of this 
location as well as CPAHs hotpsot identified in the vicinity of BH1, will required specific management. 
The ground surface and raised slab are also considered contaminated with asbestos fragments. No 
asbestos fragments or fibres were identified within the soil profile. Removal of surface materials 
impacted with asbestos will also require management and additional chemical analysis.  
 
The results of the groundwater sampling undertaken at the site indicated that some contaminants were 
found to exceed the adopted GIL – Marine Waters criteria. Copper, Nickel and Zinc elevations above 
the threshold criteria were identified at all four monitoring wells during the low flow sampling event. Zinc 
was elevated above the threshold criteria at MW1 from the initial grab samples.  Ultra trace levels of 
PAHs were present at three locations (MW1, MW2 and MW4) but were below guideline values. 
Groundwater flow was determined to be travelling north to south across the site. As no monitoring wells 
are situated to capture groundwater flow down-gradient of the USTs and groundwater interaction with 
fill was not observed, it is likely an offsite source north of the site, is contributing to the heavy metal 
contamination of groundwater onsite. It is also noted that groundwater flow direction may fluctuate due 
to the expected tidal nature of the aquifer. 
 
Based on the findings of this site investigation, SESL concludes that the site can be made suitable for 
the proposed redevelopment, subject to the following: 
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A remedial action plan is to be developed for the management of contaminated fill material and 
asbestos containing materials on the surface. This may involve the offsite removal of asbestos 
impacted surface materials (top 100mm) with additional analysis to determine an appropriate waste 
classification for surface and fill material. Removal of soil material within the identified CPAH hotspot 
would be separated from fill material and further characterised for waste disposal. 
 
Further groundwater assessment is to be conducted to determine the potential offsite sources 
contributing to the heavy metal contamination of groundwater and determine if there are any offsite 
impacts from USTs.  
 
SESL anticipates the remediation works can be conducted concurrently during the development works 
onsite, and SESL do not consider it necessary to have remediation completed prior to DA approval. 
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12 LIMITATIONS 
This report only covers the site conditions at the time of inspection on 27/05/2016, 31/05/2016, 
01/06/2016 and 08/06/2016.  Should there be any variation in the site conditions beyond this date, such 
as imported fill, chemical spillage, illegal dumping, further assessment will be required.   
 
This report is for the use of the client and any relevant authorities that rely on the information for 
development applications and approval processes.  Any reliance on this report by third parties shall be 
at such parties’ sole risk.  This report shall only be presented in full and may not be used to support any 
other objective other than those set out in the report.   
 
SESL’s assessment is necessarily based on the result of limited site investigations and upon the 
restricted program of visual assessment of the surface and consultation of available records.  Neither 
SESL, nor any other reputable consultant, can provide unqualified warranties nor does SESL assume 
any liabilities for site conditions not observed, or accessible during the time of investigations.   
 
No site investigations can be thorough enough to provide absolute confirmation of the presence or 
absence of substances, which may be considered contaminating, hazardous or polluting.  Similarly, the 
level of testing undertaken cannot be considered to unequivocally characterise the degree or extent of 
contamination onsite.  In addition, regulatory or guideline criteria for the evaluation of environmental soil 
and groundwater quality are frequently being reviewed and concentrations of contaminants which are 
considered acceptable at present may in the future be considered to exceed acceptance criteria.  
Similar conditions may prevail in regard to site remediation standards as different regulatory 
mechanisms are developed and implemented. 
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Title: Sample Locations
Location: 2 West Promenade, Manly NSW 2095
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Title: Refurbished Workshop Layout and Sample Locations
Location: 2 West Promenade Manly NSW
Project: C8823Q5710B39331 MCC DSI
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Photo 1.  Fill Photo 2.  Natural soils 

  

Photo 3.  Asbestos fragment within slab Photo 4.  Fill beneath workshop 
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Photo 5.  Groundwater grab sample Photo 6.  Asbestos fragment on surface 
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Order number: 36659433
Your Reference: 36658393

18/05/2016

© State of New South Wales through Land and Property Information (2016)

LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
-----------------------------------------------------------------

SEARCH DATE
-----------
18/5/2016 9:11AM

FOLIO: B/435320
------

First Title(s): SEE PRIOR TITLE(S)
Prior Title(s): VOL 6396 FOL 201

Recorded Number Type of Instrument C.T. Issue
-------- ------ ------------------ ----------
2/9/1989 TITLE AUTOMATION PROJECT LOT RECORDED

FOLIO NOT CREATED

17/11/1989 CONVERTED TO COMPUTER FOLIO FOLIO CREATED
CT NOT ISSUED

22/5/1996 2165032 DISCHARGE OF MORTGAGE

3/6/1996 DP859455 DEPOSITED PLAN FOLIO CANCELLED

*** END OF SEARCH ***

PRINTED ON 18/5/2016

SAI Global Property Division an approved NSW Information Broker hereby certifies that the
information contained in this document has been provided electronically by the Registrar
General in accordance with section 96B(2) of the Real Property Act 1900.



Order number: 36659433
Your Reference: 36658393

18/05/2016

© State of New South Wales through Land and Property Information (2016)

LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
-----------------------------------------------------------------

SEARCH DATE
-----------
18/5/2016 9:11AM

FOLIO: A/435320
------

First Title(s): SEE PRIOR TITLE(S)
Prior Title(s): VOL 6396 FOL 180

Recorded Number Type of Instrument C.T. Issue
-------- ------ ------------------ ----------
2/9/1989 TITLE AUTOMATION PROJECT LOT RECORDED

FOLIO NOT CREATED

24/11/1989 CONVERTED TO COMPUTER FOLIO FOLIO CREATED
CT NOT ISSUED

22/5/1996 2165033 DISCHARGE OF MORTGAGE

3/6/1996 DP859455 DEPOSITED PLAN FOLIO CANCELLED

*** END OF SEARCH ***

PRINTED ON 18/5/2016

SAI Global Property Division an approved NSW Information Broker hereby certifies that the
information contained in this document has been provided electronically by the Registrar
General in accordance with section 96B(2) of the Real Property Act 1900.



Order number: 36659273
Your Reference: 36658393

18/05/2016

© State of New South Wales through Land and Property Information (2016)

LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
-----------------------------------------------------------------

SEARCH DATE
-----------
18/5/2016 9:09AM

FOLIO: 1/859455
------

First Title(s): OLD SYSTEM
Prior Title(s): 1/72968 A-B/435320

VOL 6167 FOL 226

Recorded Number Type of Instrument C.T. Issue
-------- ------ ------------------ ----------
3/6/1996 DP859455 DEPOSITED PLAN FOLIO CREATED

EDITION 1

11/9/1996 2451827 SURRENDER OF LEASE EDITION 2

16/12/2008 AE393746 MORTGAGE EDITION 3

18/6/2010 AF564697 DISCHARGE OF MORTGAGE
18/6/2010 AF564698 MORTGAGE EDITION 4

28/7/2011 AG396730 VARIATION OF MORTGAGE EDITION 5

23/8/2012 AH194294 DISCHARGE OF MORTGAGE
23/8/2012 AH194295 MORTGAGE EDITION 6

4/4/2013 AH641632 DEPARTMENTAL DEALING

16/5/2013 AH735169 VARIATION OF MORTGAGE EDITION 7

11/9/2014 AI880296 DISCHARGE OF MORTGAGE
11/9/2014 AI880297 MORTGAGE EDITION 8

11/8/2015 AJ687010 DISCHARGE OF MORTGAGE
11/8/2015 AJ687011 MORTGAGE EDITION 9

*** END OF SEARCH ***

PRINTED ON 18/5/2016

SAI Global Property Division an approved NSW Information Broker hereby certifies that the
information contained in this document has been provided electronically by the Registrar
General in accordance with section 96B(2) of the Real Property Act 1900.



Order number: 36659433
Your Reference: 36658393

18/05/2016

© State of New South Wales through Land and Property Information (2016)

LAND AND PROPERTY INFORMATION NEW SOUTH WALES - HISTORICAL SEARCH
-----------------------------------------------------------------

SEARCH DATE
-----------
18/5/2016 9:11AM

FOLIO: 1/72968
------

First Title(s): SEE PRIOR TITLE(S)
Prior Title(s): VOL 13672 FOL 90

Recorded Number Type of Instrument C.T. Issue
-------- ------ ------------------ ----------
21/8/1988 TITLE AUTOMATION PROJECT LOT RECORDED

FOLIO NOT CREATED

25/11/1988 CONVERTED TO COMPUTER FOLIO FOLIO CREATED
CT NOT ISSUED

28/11/1990 Z332070 LEASE EDITION 1

3/6/1996 DP859455 DEPOSITED PLAN FOLIO CANCELLED
RESIDUE REMAINS

*** END OF SEARCH ***

PRINTED ON 18/5/2016

SAI Global Property Division an approved NSW Information Broker hereby certifies that the
information contained in this document has been provided electronically by the Registrar
General in accordance with section 96B(2) of the Real Property Act 1900.
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NIL

!"#$%&'"()*+,-+./0 LOT: 1 DP: 859455

The following certificate is issued under the provisions of Section 149(2) of the Environmental Planning and 
Assessment Act 1979 (as amended).  The information applicable to the land is accurate as at the above date.

Note: This Planning Certificate refers to the former Manly Council area that has been incorporated into the 
Northern Beaches Council area as per the Proclamation dated 12th May 2016.

1.  Names of relevant planning instruments and Development Control Plans

(1)        The name of each environmental planning instrument that applies to the carrying out of development 
on the land:
        
Manly Local Environmental Plan 2013 (as amended)

State Environmental Planning Policy 19 – Bushland in Urban Areas
State Environmental Planning Policy 21 – Caravan Parks
State Environmental Planning Policy 30 – Intensive Agriculture
State Environmental Planning Policy 32 – Urban Consolidation (Redevelopment of Urban Land)
State Environmental Planning Policy 33 – Hazardous and Offensive Development
State Environmental Planning Policy 50 – Canal Estate Development
State Environmental Planning Policy 55 – Remediation of Land
State Environmental Planning Policy 64 – Advertising and Signage
State Environmental Planning Policy 65 – Design Quality of Residential Apartment Development
State Environmental Planning Policy 70 – Affordable Housing (Revised Schemes)
State Environmental Planning Policy 71 – Coastal Protection
State Environmental Planning Policy (Building Sustainability Index: BASIX) 2004
State Environmental Planning Policy (Housing for Seniors or People with a Disability) 2004
State Environmental Planning Policy (Major Development) 2005
State Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries) 2007
State Environmental Planning Policy (Infrastructure) 2007
State Environmental Planning Policy (Miscellaneous Consent Provisions) 2007
State Environmental Planning Policy (Exempt and Complying Development Codes) 2008
State Environmental Planning Policy (Affordable Rental Housing) 2009
State Environmental Planning Policy (State and Regional Development) 2011
Sydney Regional Environmental Plan (Sydney Harbour Catchment) 2005 (Deemed State Environmental 
Planning Policy)

(2)        The name of each proposed environmental planning instrument that will apply to the carrying out of 
development on the land and that is or has been subject of community consultation or on public exhibition 
under the Act (unless the Secretary has notified the Council that the making of the proposed instrument has 
been deferred indefinitely or has not been approved):
 

Reference:

_______________________________________________________________________________________

Date:
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F Warden SESL Australia

2 West Prm, Manly NSW

149(2) & 149(5) Certificate
101286

manly cc review 18/05/2016

Certificate No:

Planning Certificate
Under Section 149
Of the Environmental Planning & Assessment Act 1979



NIL

(h)        Environmental Heritage Provisions according to Manly Local Environmental Plan 2013

The land contains a Heritage Item as listed in Schedule 5 Part 1 of the Manly Local Environmental Plan 2013 

(g)        Conservation Areas

The land is not in a conservation area. 

(e)        Minimum Land Dimensions

Manly Local Environmental Plan 2013 contains no development standard applying to the land which fix 
minimum land dimensions for the erection of a dwelling house on the land.

(f)         Critical Habitat

The land does not include or comprise Critical Habitat. 

(b)        Land uses for land within Zone B2 that may be carried out without development consent:

Home based child care; Home occupations.

(c)        Land uses for land within Zone B2 that may be carried out only with development consent:

Amusement centres; Boarding houses; Boat sheds; Car parks; Child care centres; Commercial premises; 
Community facilities; Educational establishments; Entertainment facilities; Environmental protection works; 
Flood mitigation works; Function centres; Group homes; Health consulting rooms; Home businesses; Home 
industries; Hostels; Information and education facilities; Medical centres; Passenger transport facilities; 
Recreation facilities (indoor); Registered clubs; Respite day care centres; Restricted premises; Roads; 
Service stations; Shop top housing; Signage; Tourist and visitor accommodation; Veterinary hospitals; Water 
recycling facilities; Water supply systems.

(d)        Land uses for land within Zone B2 that are prohibited:

Water treatment facilities; Any development not specified in items (b) and (c)

2. Zoning and land use under relevant Local Environmental Plans

For each environmental planning instrument or proposed instrument referred to in Clause 1 (other than a 
SEPP or proposed SEPP) that includes the land in any zone (however described):

(a)        According to Manly Local Environmental Plan 2013, this property lies within:

ZONE B2 LOCAL CENTRE 

and FORESHORE SCENIC PROTECTION AREA 

(3)        The name of each development control plan that applies to the carrying out of development on the 
land:

Manly Development Control Plan 2013 Amendment 7

Page 2 of 8
_______________________________________________________________________________________

18/05/2016101286

Northern Beaches Council



Land comprises, or is on land on which there is, a heritage item. 

Commercial and Industrial (New Buildings and Additions) Code

Complying Development under Commercial and Industrial (New Buildings and Additions) Code may not be 
carried out on the land. The land is affected by specific land exemptions: 

Land comprises, or is on land on which there is, a heritage item. 

Commercial and Industrial Alterations Code

Complying Development under Commercial and Industrial Alterations Code may not be carried out on the 
land. The land is affected by specific land exemptions: 

Land comprises, or is on land on which there is, a heritage item. 

Demolition Code

Complying Development under Demolition Code may not be carried out on the land. The land is affected by 
specific land exemptions: 

Land comprises, or is on land on which there is, a heritage item. 

General Development Code

Complying Development under General Development Code may not be carried out on the land. The land is 
affected by specific land exemptions: 

Land comprises, or is on land on which there is, a heritage item. 

Rural Housing Code

The Rural Housing Code does not apply to the land.

Housing Alterations Code

Complying Development under the Housing Alterations Code may not be carried out on the land. The land is 
affected by specific land exemptions: 

Land comprises, or is on land on which there is, a heritage item. 

3. Complying Development

General Housing Code

Complying Development under the General Housing Code may not be carried out. The land is affected by 
specific land exemptions: 

2A. Zoning and land use under State Environmental Planning Policy (Sydney Region Growth Centres) 
2006

The State Environmental Planning Policy (Sydney Region Growth Centres) 2006 does not apply to the land.
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(2)        The land is not affected by any road widening or re-alignment proposal under Division 2 of Part 3 of 
the Roads Act 1993 or any environmental planning instrument or any resolution of Council.

4. Coastal Protection

The land is not affected by the operation of Section 38 or 39 of the Coastal Protection Act 1979, to the extent 
that Council has been so notified by the Department of Services, Technology and Administration. 

6. Road Widening and Road Realignment

(1)        The land is not affected by any corner splay under Division 2 of Part 3 of the Roads Act 1993 or any 
environmental planning instrument or any resolution of Council.

Land comprises, or is on land on which there is, a heritage item. 

Fire Safety Code

Complying Development under Fire Safety Code may not be carried out on the land. The land is affected by 
specific land exemptions: 

Land comprises, or is on land on which there is, a heritage item. 

The Subdivisions Code

Complying Development under Subdivisions Code may not be carried out on the land. The land is affected by 
specific land exemptions: 

4A

(1)        There is no order made under Part 4D of the Coastal Protection Act 1979 in relation to temporary   
coastal protection works on the land (or on public land adjacent to that land).

(2)        The Council has not been notified under Section 55X of the Coastal Protection Act 1979 that 
temporary coastal protection works (within the meaning of that Act) have been placed on the land (or on 
public land adjacent to that land).

4B

No owner of the land (or any previous owner) has consented in writing to the land being subject to annual 
charges under Section 496B of the Local Government Act 1993 for coastal protection services that relate to 
existing coastal protection works (within the meaning of Section 553B of that Act).

5. Mine Subsidence

The land has not been proclaimed to be a mine subsidence district within the meaning of section 15 of the 
Mine Subsidence Compensation Act, 1961.
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13. Orders under Trees (Disputes Between Neighbours) Act 2006

The Council has not been notified of the existence of an order made under the Trees (Disputes Between 
Neighbours) Act 2006 to carry out work in relation to a tree on the land. 

11. Bush Fire Prone Land

None of the land is bush fire prone land. 

8. Land Reserved for Acquisition

No environmental planning instrument referred to in Clause 1 makes provision in relation to the acquisition of 
the land by a public authority, as referred to in section 27 of the Act. 

7A. Flood Related Development Control Information

(1)        No development on the land or part of the land for the purposes of dwelling houses, dual 
occupancies, multi dwelling housing or residential flat buildings (not including development for the purposes of 
group homes or seniors housing) is subject to flood related development controls.

(2)        No development on the land or part of the land for any other purpose is subject to flood related 
development controls. 

(3)        Council has adopted a contaminated land policy which may restrict the development of land. 
This policy is expressed to apply when zoning or land use changes are proposed on lands which are    
considered to be contaminated, or on lands which have been remediated for a specific use.           
However, from an administrative point of view the policy is currently no longer applied or implemented (and is 
treated by Council staff as being redundant).
A new draft policy with respect to the same subject-matter is currently being prepared by Council staff but is 
yet to be presented to or adopted by Council.

7. Council and other Public Authority Policies on Hazard Risk Restrictions

(1)        All of the land is affected by a policy regarding landslip. (See Manly Development Control Plan 2013 
and Clause 6.8 – Manly Local Environmental Plan 2013)      

(2)        All of the Land is affected by a policy regarding Acid Sulfate Soils. (See Clause 6.1 - Manly Local 
Environmental Plan 2013).

9. Contribution Plans

Manly Section 94 Contributions Plan 2004 applies to the land.

10.  Biobanking Agreements

The Council has not been notified if the land is land to which a biobanking agreement relates under Part 7A of 
the Threatened Species Conservation Act 1995.

12. Property Vegetation Plans

Not Applicable
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16. Site compatibility certificates for infrastructure

There is no valid site compatibility certificate (infrastructure), of which the Council is aware, in respect of 
proposed development on the land. 

14. Directions under Part 3A

There is no direction by the Minister in force under section 75P(2) (c1) of the Act that a provision of an 
environmental planning instrument prohibiting or restricting the carrying out of a project or a stage of a project 
on the land under Part 4 of the Act does not have effect. 

15. Site compatibility certificates and conditions for seniors housing

There is no valid site compatibility certificate (senior housing), of which the Council is aware, in
respect of proposed development on the land. 

17. Site compatibility certificate and conditions for affordable rental housing

There is no valid site compatibility certificate (affordable rental housing), of which the Council is
aware, in respect of proposed development on the land.

18.  Paper subdivision information

There is no current paper subdivision, of which council is aware of, in respect of this land  
according to Part 16C of the Environmental Planning and Assessment Regulation 2000.
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(e)        that the land to which the certificate relates is the subject of a site audit statement—if a copy of such a 
statement has been provided at any time to the local authority issuing the certificate.

A copy of a site audit statement for the land to which the certificate relates has been provided to Manly 
Council. 

(c)        that the land to which the certificate relates is the subject of an approved voluntary management 
proposal within the meaning of that Act – if it is the subject of such an approved proposal at the date when the 
certificate is issued,

The land to which this certificate relates is not the subject of an approved voluntary
management proposal as at the date of issue of this certificate.

(d)        that the land to which the certificate relates is subject to an ongoing maintenance 
order within the meaning of that Act – if it is subject to such an order at the date when the
certificate is issued,

The land to which this certificate relates is not subject to an ongoing maintenance order as at the date of 
issue of this certificate. 

(b)        that the land to which the certificate relates is subject to a management order within the meaning of 
that Act – if it is subject to such an order at the date when the certificate is issued,

The land to which this certificate relates is not subject to a management order as at the date of issue of this 
certificate. 

19.  Site verification certificates

There is no current site verification certificate, of which council is aware, in respect of the land
according to Part 4AA of the State Environmental Planning Policy (Mining, Petroleum
Production and Extractive Industries) 2007.

Note.    The following matters are prescribed by section 59 (2) of the Contaminated Land
Management Act 1997 as additional matters to be specified in a planning certificate:

(a)        that the land to which the certificate relates is significantly contaminated land within the meaning of 
that Act – if the land (or part of the land) is declared to be significantly contaminated land at the date when the 
certificate is issued,

No part of the land is declared to be significantly contaminated land as at the date of issue of this certificate. 
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SECTION 149(5) INFORMATION                                                                                                              

The following is information provided under the provisions of Section 149 (5) of the Environmental Planning 
and Assessment Act 1979 (as amended) and lists relevant matters affecting the land of which Council is 
aware.  You should note that Section 149 (6) of the Act provides that Council shall not incur any liability in 
respect of any advice provided in good faith pursuant to Section 149 (5) of the Act.

According to the Manly Local Environmental Plan 2013 the Foreshore Building Line is not applicable to the 
subject site. Refer to Foreshore Building Line Map 

You are advised that Australian Standard 3660.1 – Protection of Buildings Against Subterranean Termites, 
recommends that buildings are inspected and maintained in order to achieve total termite control.  In the 
regard, you should contact a licensed pest control contractor to ensure all necessary termite controls are 
achieved.

NSW Fisheries has adopted Fisheries NSW (1988) Policy and Guidelines Aquatic Habitat Management and 
Fish Conservation.  Any development within or adjacent to coastal or river waters will be assessed by Council 
against these guidelines.  Refer to Council for details.

As part of ongoing NSW Planning Reforms, the Greater Sydney Commission is preparing six District plans for 
Sydney in consultation with local Councils.  Northern Beaches LGA is part of the North District Plan. More 
information about the NSW Planning Reforms is available at the NSW Department of Planning (website: 
www.planning.nsw.gov.au) and the Greater Sydney Commission (website www.gsc.nsw.gov.au).

Recent evidence indicates that climate change as a result of global warming is occurring much more rapidly 
than previously expected. Climate change will vary in its effects across Australia. As well as affecting homes, 
climate change may affect infrastructure, commercial and industrial buildings and other physical assets. 
Climate change may affect coastal areas, in particular, through sea-level rise, increased temperatures, and 
changed storm events. The effects of climate change may impact on the future use and development 
potential of the land that is the subject of this certificate.

Henry T Wong
DEPUTY!GENERAL MANAGER

18/05/2016
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Appendix C 



Title: Acid Sulfate Risk Map
Location: 2 West Promenade Road, Manly NSW 2095
Project: C8823 Q5710 B39331                      
Date: 14/06/2016
  

Courtesy of Northern Beaches Council Local Environment Plan
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Key Odour description Contaminant indicated
N Nil
C Characteristic sharp, pungent
P Petroleum products Petrol, diesel, oil
Co Decayed organic matter
P Putrescible waste
R Rotten egg smell (sulfurous) Anaerobic or acid sulfate soil
A Respective mineral or organic acid
Ca Caustic material
S Decaying organic matter
Sw Sweet, solvent type
Ar

AS 4482.1 - 1997

Key Strength
N Nil
W Weak Just detectible at source; location difficult to determine
D Distinct Detectable immediately adjacent to source; bearable at source
S Strong
VS Very strong

G Grey VD Very Dry
D Dark D Dry
Bl Black MM Medium Moist
B Brown M Moist
P Pink VM Very Moist
O Orange W Wet
R Red
L Light
Y Yellow
W White

A horizon
Interface layer
B horizon
Fill

Ba Basaltic
Qz Quartz
An Anthropic
Ss Sandstone

COLOUR KEY MOISTURE CONTENT

GRAPHIC LOG

LITHOLOGY

ODOUR STRENGTH
Description

Nothing detected at or around source

Detectable 20m from source; bearable at source
Detectable >20m from source; pungent at source

AS 4482.1 - 1997

Acidic
Caustic
Septic

Ketones
Aromatic Benzene

BOREHOLE LEGEND

ODOUR DESCRIPTION

Not detected
Ammonia

Compost
Putrefied
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 x x
1.3 x x
1.4 DB x N 0
1.5 x
1.6 x
1.7 LB x 0
1.8 x
1.9 x

2 x
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 DB x 0
2.8 x
2.9 x

3 LB x 0
3.1 DB x N 0
3.2 x
3.3 LB x N 0
3.4 x
3.5 x
3.6 x
3.7 x
3.8 x
3.9 x

4 B x 0
4.1 x
4.2 x
4.3 x
4.4 x
4.5 xLimit of Assessment

Dark brown sand with gravel
Gradually lighter

Gradually lighter

Light brown sand, moist

grey and orange sad, ash, gravel
and sandstone inclusions.

3.3m

Gradually darker

Gradually darker

Dark brown sand
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t %
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Asphalt
Mixed Fill with light and dark brown, 

Drill Rig with Pushtube

BH1
31/05/16
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Soil Profile

Stratigraphic Description
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pe

Manly Civic Club JV
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Hydrology Odour
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Mottle
Field 

Texture
Coarse 

Fragments

BOREHOLE LOG
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 x x
1.3 x x
1.4 x x
1.5 B/0 x N 0
1.6 x
1.7 x
1.8 x
1.9 x

2 LG x N 0
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 LG/W x
2.7 x
2.8 x
2.9 x

3 x
3.1 x
3.2 DB x N 0
3.3 LG x N 0
3.4 x
3.5 B x
3.6 x
3.7 x
3.8 x
3.9 x

4 x
4.1 x
4.2 x
4.3 x
4.4 x
4.5 x 0Limit of Assessment

Light grey sand, moist

Graually darker

Dark brown sand with gravel 

Gradually lighter

Brown and orange sand

Light grey sand

Asphalt
Mixed Fill with light and dark brown, 

grey and orange sad, ash, gravel
and sandstone inclusions.

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Stratigraphic Description
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Drill Rig with Pushtube 31/05/16
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BOREHOLE LOG
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Authorised by: Ryan Jacka

Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 x x
1.3 x x
1.4 G x N 0
1.5 x
1.6 x
1.7 x
1.8 G x N 0
1.9 x

2 LG x
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 x
3.2 B x N 0
3.3 x
3.4 LG x N 0
3.5 x
3.6 x
3.7 B x
3.8 x
3.9 x

4 x
4.1 x
4.2 x
4.3 x
4.4 x
4.5 x 0

Light grey sand, moist

Limit of Assessment

Graually darker

Black, organic sand

Grey sand with gravel

Grey sand

Gradually lighter

Asphalt
Mixed Fill with light and dark brown, 

grey and orange sad, ash, gravel
and sandstone inclusions.
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Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 G x N 0
1.3 x
1.4 x
1.5 x
1.6 x
1.7 x
1.8 x
1.9 x

2 x
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 x
3.2 x
3.3 x
3.4 x
3.5 DB x N 0
3.6 x
3.7 VDB x N 0
3.8 x
3.9 x

4 x
4.1 x
4.2 x
4.3 x
4.4 x
4.5 x 0

Gradually darker, moist

Limit of Assessment

Very dark brown sand, wet

Grey sand

Asphalt
Mixed Fill with light and dark brown, 

grey and orange sad, ash, gravel
and sandstone inclusions.
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Field Monitoring 
PID (ppm) 

Fl
ll

N
at

ur
al

 
ho

riz
on

s

C
ol

ou
r(

s)

Fi
el

d 
pH

A
bu

nd
an

ce

S
iz

e

Li
th

ol
og

y

S
am

pl
e 

in
te

rv
al

s

Stratigraphic Description
D

ep
th

 (m
)

G
ra

ph
ic

 lo
g

Soil Profile Mottle
Field 

Texture

C
oa

rs
e 

gr
ai

n

A
bu

nd
an

ce

Coarse 
Fragments

U
nf

ill
ed

 s
oi

l 
cl

as
si

fic
at

io
n

3.7m

Ty
pe

S
tre

ng
th

C
ol

ou
r(

s)

Fi
ne

 g
ra

in

Drill Rig with Pushtube 31/05/16

M
oi

st
ur

e 
co

nt
en

t %

In
te

rfa
ce

 
dr

ai
na

ge

BOREHOLE LOG

BH4 Manly Civic Club JV



                                
    BOREHOLE LOG

SESL Record 2010 v1.1 Page 1 of 1
Issue Date: 2016

Authorised by: Ryan Jacka

Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 x x
1.3 x x
1.4 x x
1.5 G x N 0
1.6 x
1.7 x
1.8 x
1.9 x

2 x
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 x
3.2 DB x
3.3 x N 0
3.4 x
3.5 x
3.6 x
3.7 x
3.8 x
3.9 x 0

4 VDB x N 0
4.1 x
4.2 x
4.3 x
4.4 x
4.5 x 0Limit of Assessment

Very dark brown sand, wet

Gradually darker, moist

Grey sand

Asphalt
Mixed Fill with light and dark brown, 

grey and orange sad, ash, gravel
and sandstone inclusions.
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Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 G x N 0
1.3 x
1.4 x
1.5 x
1.6 x
1.7 x
1.8 x
1.9 x

2 x
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 LG x N 0
2.9 x

3 x
3.1 x
3.2 x
3.3 x
3.4 x
3.5 x
3.6 x
3.7 x
3.8 x
3.9 x 0

4 VDB x N 0
4.1 x
4.2 x
4.3 x
4.4 x
4.5 x 0Limit of Assessment

Very dark brown sand, wet

Gradually lighter

Grey sand

Asphalt
Mixed Fill with light and dark brown, 

grey and orange sad, ash, gravel
and sandstone inclusions.
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Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 G x N 0
1.3 x
1.4 x
1.5 x
1.6 x
1.7 x
1.8 x
1.9 x

2 LG x N 0
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 x
3.2 DB x N 0
3.3 x
3.4 x N 0
3.5 x
3.6 x
3.7 x
3.8 x
3.9 x

4 VDB x N 0
4.1 x
4.2 x
4.3 x
4.4 x
4.5 x 0Limit of Assessment

Dark brown sand, wet

Light grey sand, moist

Dark brown, organic, gravelly sand

Gradually lighter

Grey sand

Asphalt
Mixed Fill with light and dark brown, 

grey and orange sad, ash, gravel
and sandstone inclusions.
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Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 N 0
0.3

0.4

0.5

0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 x x
1.3 x x
1.4 x x
1.5 x x
1.6 x x
1.7 x x
1.8 x x
1.9 x x

2 x x
2.1 x x
2.2 x x
2.3 x x
2.4 x x N 0
2.5 G x
2.6 x
2.7 x
2.8 x
2.9 xLimit of Assessment

Grey sand, moist 

Mixed Fill with light and dark brown
grey and orange sand, gravel and

sandstone inclusions.

Asphalt
Void under slab. 

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x
0.3 x x N 0
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 x x
1.3 x x
1.4 x x
1.5 x x
1.6 x x
1.7 x x
1.8 x x
1.9 x x

2 G x N 0
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 x
3.2 x
3.3 x
3.4 x
3.5 x
3.6 x
3.7 x
3.8 x
3.9 x

4 DB x N 0
4.1 x
4.2 x
4.3 x
4.4 x
4.5 x 0Limit of Assessment

Gradually darker, wet

Grey sand

 inclusions.

Asphalt (2 slabs)

Mixed Fill with light and dark brown, 
 sand, gravel and sandstone

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x
0.3 x x N 0
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 DG x
1.1 x
1.2 x
1.3 x
1.4 x
1.5 LG x
1.6 x
1.7 x
1.8 x
1.9 x

2 x N 0
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 xLimit of Assessment

Gradually lighter

Dark grey sand

 and sandstone inclusions.

Asphalt

Mixed Fill with light and dark brown, 
 grey and orange sand, gravel 

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x
1.1 x x
1.2 x x
1.3 x x
1.4 x x
1.5 x x
1.6 x x
1.7 x x
1.8 x x
1.9 x x

2 LG x N 0
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 x
3.2 x
3.3 x
3.4 x
3.5 x
3.6 xLimit of Assessment

Gradually lighter

inclusions
Light grey sand, black organic

Asphalt
Mixed sandy fill with brown sand

gravel, sandstone inclusions,
road base and tree roots

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x N 0
1.1 x x
1.2 x x
1.3 x x
1.4 DG x N 0
1.5 x
1.6 x
1.7 x N 0
1.8 x
1.9 x

Gradually lighter, moist

Limit of Assessment

Mixed Fill with brown clay and
orange sand

Dark grey sand with gravel

Asphalt
Brick

Mixed Fill with brown sand and 
sandstone inclusions

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x N 0
0.3 x x
0.4 x x
0.5 x x
0.6 x x
0.7 x x
0.8 x x
0.9 x x

1 x x N 0
1.1 x x
1.2 x x
1.3 x x
1.4 DG x N 0
1.5 x
1.6 x
1.7 x N 0
1.8 x
1.9 x

Gradually lighter, moist

Limit of Assessment

Mixed Fill with brown clay and
orange sand

Dark grey sand with gravel

Asphalt
Brick

Mixed Fill with brown sand and 
sandstone inclusions

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Issue Date: 2016

Authorised by: Ryan Jacka

Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x
0.3 x LB x N 0
0.4 x DB x
0.5 x x
0.6 x O DO x N 0
0.7 x x
0.8 x x
0.9 x x

1 x O/B x
1.1 x x
1.2 LB x N 0
1.3 x
1.4 G x N 0
1.5 x
1.6 x
1.7 x
1.8 x
1.9 LG x N 0

2 x
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 xLimit of Assessment

moist. 

Gradually lighter, moist

Orange and black clay inclusions

Light brown sand, moist
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Authorised by: Ryan Jacka

Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x
0.3 x LB x N 0
0.4 x DO/Y x N 0
0.5 x x
0.6 x LB/G x N 0
0.7 x x

Limit of Assessment (auger refusal)

yellow sand with gravel
Mixed fill with light brown and grey 

sand with gravel

Asphalt

Mixed Fill with light brown sand and gravel 
Mixed fill with dark orange and 

Hydrology Odour

Field Monitoring 
PID (ppm) 
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Issue Date: June 2005

Authorised by: Megan Langeveld

Location Job No. Client Logged by

Drill Type / Method Date FW
Slope Position Slope % Project

Groundwater depth AHD (m)

Land Surface Observation / Surface Hydrology

<0.1 x N 0
0.2 x
0.3 x B x N 0
0.4 x x
0.5 x x
0.6 x O x x N 0
0.7 x x x
0.8 x B x N 0
0.9 x x

1 G O x N 0
1.1 x
1.2 G x N 0
1.3 x
1.4 x
1.5 x
1.6 x
1.7 x
1.8 x
1.9 x

2 x
2.1 x
2.2 x
2.3 x
2.4 x
2.5 x
2.6 x
2.7 x
2.8 x
2.9 x

3 x
3.1 xLimit of Assessment

Grey sand with orange mottles

Light grey sand, moist

Mixed fill with orange clayey sand

Mixed fill with brown sand

Asphalt

Mixed Fill with brown sand and 
gravel

Hydrology Odour

Field Monitoring 
PID (ppm) 
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1 Groundwater Flow Direction  

1.1 Relative Groundwater Levels 

A level survey of the site, as provided by the client shows surface levels relative to 0 AHD. Surface 
height data was only available near three wells (MW2, MW3 and MW4). Standing water levels (SWL)for 
these wells were recorded during site sampling on 08/06/2016. SWL were deducted from surface 
heights to determine relative groundwater levels.  
 
 MW2 MW3 MW4 
Ground Level (m) 3.91 4.01 3.76 

SWL (m) 2.99 2.89 2.69 
Groundwater Level 
(AHD) 

0.92 1.12 1.07 

   
See level survey with well locations for further interpretations.  
 

1.2 Determining Flow direction   

Distance between highest and lowest hydraulic head = 8.8cm on A3 scaled map.  
Intersection of equal hydraulic head of the intermediate well: 
((1.07 m – 0.92m) ÷ (1.12m – 0.92m)) × 8.8cm 
= 6.6 cm on A3 scaled map (from lowest well) 
 
Flow direction indicated on map by green arrows (at right angles to line of equipotential) 
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