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1 June 2016
Andrew Muir
Lithgow City Council
PO Box 19
Lithgow NSW 2790
Ref: L7143asb2
Dear Andrew,
SDN Gumnut, 21 Proto Avenue, Lithgow
1.
Background
The childcare centre at 21 Proto Avenue, Lithgow has a playground comprising area bare areas of soil
which is fill material containing trace levels of building waste. The soil fill was imported in 2002 and its
source is not known. Elevated levels of asbestos, copper, mercury and benzo(a)pyrene have been
identified in the soil.
A review of the contamination report and proposal to implement the recommendations is required to make
the site safe for the existing land-use.
2.




Objective
Review the preliminary contamination assessment
Identify remediation works required to make the site safe for the proposed land use
Undertake air monitoring for respirable fibres in the playground area

3.
Location
The assessment site was the playground area at the SDN Gumnut Child Care centre located at 21 Proto
Avenue, Lithgow, NSW (Figures 1, 2 and 3).
4.
Previous investigation
A preliminary investigation of the bare soil fill material was undertaken by Geotechnique Pty Ltd at the
request of the child care operators SDN (Rpt no. 13715/1-AA, 18 May 2016). The play area was
inspected on 15 April 2016. The surface of the play area was mostly covered by soft fall material. No
obvious ash/slag ad fibro-cement pieces on the bare surface.
The investigation conclusion were The laboratory tests identified friable asbestos and elevated
concentration of copper, mercury and benzo(a)pyrene. The friable asbestos would pose a risk of harm to
human health, whilst the elevated copper, mercury and BaP concentration might pose a risk of harm to
the environment.
Recommendations were:
Workcover licensed asbestos assess be engaged to deal with management/clearance of asbestos
contamination
Ecologist risk assessor consulted to deal with the elevated Copper, Mercury and BaP.
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5.
Assessment criteria
5.1
Metals
The site under investigation is a childcare centre. The appropriate land-use for assessment criteria is
residential with access to soil. The assessment criteria for interpretation of the soil data in residential sites
is described in NEPC (1999). The criteria lists health based investigation for a range of land-uses. The
appropriate initial comparison for the proposed land-use is Residential A with garden accessible soil
(home grown produce <10% fruit and vegetable intake), also includes childcare centres, preschools and
primary schools (HIL A).
The health-based investigation levels (HIL) of contaminants in the soil for residential sites, for the
substances for which criteria are available, are listed in Table 1 as recommended in the NEPC (1999).
Ecological investigation levels (EIL) have been developed for the protection of terrestrial ecosystems for
selected metals and organic substances in the soil in the guideline (NEPC 1999). Ecological screening
levels (ESL) assess the risk to terrestrial ecosystems from petroleum hydrocarbons in the soil. The EILs
and ESLs consider the properties of the soil and contaminants and the capacity of the local ecosystem to
accommodate increases in contaminant levels.
EILs vary with land-use and apply to contaminants up to 2m depth below the surface. The EILs for
residential land-use are listed in Table 1. EILs for chromium III, copper, lead, nickel and zinc are
determined by identifying ambient background concentration (ABC) and adding the added contaminant
limits (ACL). The ABC has been assumed to be zero as a conservative measure. EIL for arsenic is not
dependent on ABC. The ecological criteria for mercury is based on the Provisional phytotoxicity based
investigation level (EPA 2006) as no EIL is available. The provisional phytoxicity levels are considered
interim values and conservative.
Table 1. Soil assessment criteria (mg/kg)
Analyte

HIL Residential A
(NEPC 1999)

EIL Residential
(NEPC 1999)

Arsenic

100

40

-

Cadmium

20

-

-

Chromium (total)

-

190

-

Chromium (III)

-

60

-

Chromium (VI)

100

-

-

Copper

6000

280

-

Lead

300

1,100

-

Nickel

400

170

-

Zinc

7400

590

-

Mercury

40

-

1

Total PAH

300

-

-

-

-

Benzo(a)pyrene
3
HIL – health investigation level, ESL – ecological screening level

Provisional phytotoxicity based
investigation level (EPA 2006)

5.2
Asbestos cement sheeting
The soil samples were evaluated against the residential health-based investigation levels for asbestos in
the soil (Table 2) as listed in NEPM (1999).
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Table 2. Asbestos health screening levels
Form of asbestos

Health Screening Level (w/w) Residential

Non-friable ACM

0.01%

Friable ACM

0.001%

All forms of asbestos

No visible asbestos on soil surface

6.
Review of the Geotechnique report
No evidence of asbestos cement sheeting fragments was observed on the surface of the playground
area. The extent or depth of fill material was not identified in the report. Bore logs indicate gravel, ash/slag
and glass is located at trace levels in the profile at some sampling locations. No other building material
including cement sheeting fragments were identified in the assessment.
Friable asbestos was detected at one soil sampling location at 0.002g in the sample (HA4 0-0.15m). The
size of the soil sample is not reported but typically 600g is collected which is equivalent to a concentration
of 0.00005% (asbestos cement sheeting contains 15% asbestos). The concentration in sample HA4 00.15m is reported as less than 0.001% as this is the detection limit of the test. The appropriate residential
A (includes child care facility) threshold is 0.001%. The reported level of asbestos in sample HA4 0-0.15m
is less than the assessment threshold. The asbestos threshold has not been exceeded and no human
health guidelines been exceeded. The level of confidence in the results is high as 10 soil samples were
assessed for asbestos and only one contained trace levels.
Envirowest Consulting agrees with the recommendation that remediation of the bare soil area should be
undertaken as a precaution as it is possible asbestos may be present other locations. This is a
precautionary approach and does not infer that the bare soil area is contaminated above appropriate
threshold levels. The only way this could be conclusively confirmed would be to undertake a far more
rigorous sampling program over the entire site. This would be expensive. It is considered to be far more
cost effective to carry out remediation works now. Furthermore, even though the results indicate no
exceedance of health based criteria, the site is occupied by a sensitive land use and remediation now will
provide comfort that the matter has been dealt with.
The contaminants benzo(a)pyrene, copper and lead at the levels identified at below the health based
thresholds (Table 3).
The average level of benzo(a)pyrene is less that the ecological level. One sample and the upper 95%
confidence level of BaP slightly exceeded the ecological threshold. The exceedance is typical of
background levels in the soil around the Lithgow district due to historical mining activities. The levels of
BaP present will not impact on the environment.
The average and upper 95% confidence levels of copper and mercury are at less than the ecological
based threshold (Table 1).
Remediation of the soil with elevated levels of BaP, copper and mercury is not required as it is not a risk
to the environment.
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Maximum
Average
95% confidence interval
Health investigation level – residential A (NEPM 2013)
Ecological screening level – Residential A (NEPM 2013)
Provisional phytotoxicity based investigation level (EPA 2006)

Mercury

Copper

Benzo(a)pyrene

ID

Location

Table 3. BaP, copper and mercury statistical analysis (mg/kg), 21 Proto St Lithgow

1.6
0.6
1.0

160
33.9
59.8

1.2
0.3
0.5

3

6,000

10

0.7

280

-

-

-

1

ND – not detected, HIL – health investigation level, EIL – ecological investigation level, ESL – ecological screening level, a- average and
upper confidence interval calculated from 6m samples only

7.
Air monitoring
Air monitoring undertaken in the playground at two locations on 23 May 2016 did not detect airborne fibres
greater than the level of detection and the Workcover threshold (Appendix 2).

8.
Remediation works
Remediation of the bare soil areas in the playground of the child care centre area is recommended to
prevent possible exposure as without a more comprehensive sampling program, the presence of
asbestos cannot be entirely ruled out (Figure 1 and 2). The bare soil is located in several sections of
approximately 200m2 which are irregularly shaped around hard surfaces. The areas of soil contain gravel
inclusions with some locations containing trace ash and glass. All soil is assumed to be from a similar
source. The most cost effective remediation method is excavation of surface soil and encapsulation with
clean fill. Hard surfaces require no immediate action and will be managed by restricting soil disturbance
with an environmental management plan.
The presence of trees is a limitation to excavation depth. Soil is the non-hard surface areas and should be
removed to a depth of 100 to 200mm. To prevent damage to the trees excavation depth can be reduced
to 100mm where shallow tree roots are present. Alternatively the depth of the soil can be increased by
adding a capping layer of 100mm. Large landscaping rocks should be removed and the soil under also
excavated. The rocks can then be replaced after cleaning and inspection by the asbestos assessor.
Soil on the hard surfaces is potentially part of the introduced contaminated fill. Any soil which is located
on soft fall, pathways or other hard surfaces should be collected, or hosed into the excavation area prior
to placement of the geotextile and encapsulation layer.
A geotextile layer (Bidm A44, TerraStop HVL or similar) will be placed on the base of the excavation as a
warning layer for future excavations. The excavation area will be backfilled with certified VENM or ENM.
The backfilled material should be vegetated with lawn.
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Works should be undertaken by an asbestos removalist with a friable Safework licence. The excavated
soil and be inspected for asbestos and if not identified can be transported and disposed to landfill as
general solid waste.
The works should be supervised by an asbestos assessor who will advise on changes in depth or extent
of excavations which may need to be increased if evidence of contaminated fill is observed. The assessor
will undertake air monitoring of the works. The assessor will also be required to undertake clearance
inspections on the final excavation, after installation of the geotextile and after the clean fill has been
imported.
9.
Ongoing management
The location of potential asbestos in the soil under the encapsulated layer and the other hard surfaces
needs to be described in the site’s asbestos register. An environmental management plan should be
prepared to control future excavations into the fill material which is potentially contaminated with
asbestos. The environmental management plan should be attached to the asbestos management plan for
the site. The asbestos management plan should include a requirement for annual inspections of the play
area for possible breaches in to the fill layer.
10.
Occupation of the childcare
Whilst sampling and monitoring to date do not reveal levels of asbestos greater than the health based
criteria, a precautionary approach to direct exposure is still advisable until remediation works are carried
out. Therefore, access to the outside areas of the childscare centre should be restricted until remediation
works have been undertaken.
The centre should be closed during remedial works as a precaution against accidental exposure. It would
also not be appropriate to risk interactions between staff, children and machinery.

Regards

Greg Madafiglio
Asbestos assessor
Attachments
Figure 1 Location plan
Figure 2. Area for remediation
Figure 3. Photographs of the playground area
Appendix 1. Limitations
Appendix 2. Air monitoring report
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Area containing fill

Figure 1. Locality Plan
SDN Gumnut, 21 Proto Ave, Lithgow
Envirowest Consulting Pty Ltd
Job L7143asb

Drawn by: GM

Date: 23/5/2016
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Area requiring remediation

Figure 2. Area requiring remediation
SDN Gumnut, 21 Proto Ave, Lithgow
Envirowest Consulting Pty Ltd
Job L7143asb

Drawn by:
Geotechnique

Date: 23/5/2016
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Figure 3. Photographs of the playground area
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Appendix 1. Report limitations and intellectual property
This report has been prepared for the use of the client to achieve the objectives given the clients
requirements. The level of confidence of the conclusions reached is governed by the scope of the
investigation and the availability and quality of existing data. Where limitations or uncertainties are
known, they are identified in the report. No liability can be accepted for failure to identify conditions or
issues which arise in the future and which could not reasonably have been predicted using the scope of
the investigation and the information obtained.
Envirowest Consulting does not take any responsibility for the accuracy or reliability of reports
referenced.
The investigation identifies the actual subsurface conditions only at those points where samples are
taken, when they are taken. Data derived through sampling and subsequent laboratory testing are
interpreted by geologists, engineers or scientists who then render an opinion about overall subsurface
conditions, the nature and extent of the contamination, its likely impact on the proposed development
and appropriate remediation measures. Actual conditions may differ from those inferred to exist,
because no professional, no matter how well qualified, and no sub surface exploration program, no
matter how comprehensive, can reveal what is hidden by earth, rock or time. The actual interface
between materials may be far more gradual or abrupt than a report indicates. Actual conditions in areas
not sampled may differ from predictions. It is thus import to understand the limitations of the
investigation and recognise that we are not responsible for these limitations.
This report, including the data contained, its findings and conclusions, remains the intellectual property
of Envirowest Consulting Pty Ltd. A licence to use the report for the specific purpose identified is
granted for the persons identified in that section after full payment for the services involved in the
preparation of the report. This report should not be used by persons or for purposes other than those
stated or reproduced without the permission of Envirowest Consulting Pty Ltd.
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Asbestos monitoring report – SDN Gumnut, 21 Proto Street, Lithgow NSW
Client:

Lithgow City Council
PO Box 19
Lithgow NSW 2790

Date: 24/05/2016
Ref: R7143m

1. Background
The SDN Gumnut Childcare Centre at 21 Proto Street, Lithgow NSW has a playground comprising bare areas of soil
which is fill material containing trace levels of building waste. The soil fill was imported in 2002 and its source is not
known. Air monitoring is required to determine background levels of airborne respirable fibres to assess possible
exposure by staff and children.
Building: Childcare centre
2. Objective
Background monitoring
3. Site identification
Description
Playground of childcare centre
Address

21 Proto Street, Lithgow NSW

Investigation area

North eastern external areas

Photographs

Nil

ACM removal

No removal works undertaken

4. Work program
Removalist

No removal works undertaken

Date of works

-

Cleanup

-

5. Inspection/assessment
Date
23 May 2016
Investigator

Leah Desborough (Asbestos assessor)

Sampling

Air sampling was undertaken on 23 May 2016 at two locations in the playground. The
sampling record is attached as Appendix 1.
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6. Criteria
Less than 0.01 fibres per milliliters - continue work,
Between 0.01-0.02 fibres per milliliters - stop work and review controls,
More than 0.02 fibres per milliliters - stop work modify controls, advise SafeWork NSW
7. Results
The level of airborne fibres at each monitoring location was less than 0.01 fibres per millilitre of air.
The sampling record (Appendix 3.1) and laboratory analysis report (Appendix 3.3) are attached. Risk to people
within the area from airborne asbestos was less than the SafeWork NSW guidelines.
No evidence of exposure was indicated from the monitoring results.
Report limitations are contained in Appendix 3.2.

Authorised by: Greg Madafiglio (Asbestos Assessor)

Attachments:
Appendix 3.1. Air monitoring sampling record
Appendix 3.2. Report limitations
Appendix 3.3 ESP laboratory report
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Appendix 3.1. Air monitoring sampling record
Client
Lithgow City Council
Contact

Andrew Muir

Job Number

7143

Location

21 Proto Avenue, Lithgow

Date

23 May 2016

Investigator(s)

Leah Desborough

Weather conditions

Windy and cool

Works: No removal works undertaken. Background monitoring
Sampling details and results
Location

ID

Backdoor
Yard

2305-201
2305-202

Pump
no.

Time
start
(hh:mm)

Time
finish
(hh:mm)

Total
time
(min) A

Flow rate
start
(L/min) B

EA7.12
EA7.2

12:00
12:01

14:00
14:01

120
120

4.4
4.4

Flow
rate
finish
(L/min)
4.4
4.4

Air volume
(L) A x B

Concentration
(Fibres/mL)

528
528

<0.01
<0.01

Laboratory report number: ESP J33595L
Sampling pump type and number
SKC Aircheck sampler model XR5000
Filter

SKC MCE 0.8um 25mm filters with grids in preloaded cassettes

Rotameter No.

EA11.4

Sampling strategy used

Static background monitoring

Number of filters

2

Comments
Sampling Environment Details
Designation
Harmful Substances
Brief description of working process
Variable parameters which may influence
Work practices
- Working conditions
- Material
- Airflow
- Influence on adjoining areas
Methods of dust control
Visual impression of work
Personal protection

Nil
No removal works undertaken
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Appendix 3.2. Report limitations and intellectual property
This report has been prepared for the use of the client to achieve the objectives given the client
requirements. The level of confidence of the conclusion reached is governed by the scope of the
investigation and the availability and quality of existing data and within the budget available. Where
limitations or uncertainties are known, they are identified in the report. No liability can be accepted for
failure to identify conditions or issues which arise in the future and which could not reasonably have
been predicted using the scope of the investigation and the information obtained.
Actual conditions may differ from those inferred to exist, because no professional, no matter how well
qualified, and no investigation, no matter how comprehensive, can reveal what is hidden by building
materials, earth, rock or time. The actual interface between materials may be far more gradual or
abrupt than a report indicates. No liability will be accepted for undetected asbestos on the surface on
in the soil. Actual conditions in areas not sampled may differ from predictions. It is thus import to
understand the limitations of the investigation and recognise that we are not responsible for these
limitations.
This report including data contained and its findings and conclusions remain the intellectual property of
Envirowest Consulting Pty Ltd. A licence to use the report for the specific purpose identified is granted
after full payment for the services involved in preparation of the report. This report should not be used
by other persons or purposes than stated the scope and not reproduced without the permission of
Envirowest Consulting Pty Ltd.
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Appendix 3.3. ESP laboratory report J33595L

Envirowest Consulting Pty Ltd R7143m

A division of Enviro-Net Australia Pty. Ltd.
ABN 39 067 499 389 ACN 067 499 389 NATA Reg. 3110
www.environet.com.au
Email: esp@esplabs.com.au
Melbourne Laboratory (Head Office)
Unit 2/2B Parker Street
Footscray, Victoria 3011
Ph: (03) 9688 8000

CERTIFICATE OF AIR MONITORING
Date:

Newcastle Laboratory
Unit 6, 6 Revelation Close
Tighes Hill, NSW 2297
Ph: (02) 4961 0790

24 May 2016

ESP Job Number: J33595L
Customer:

Envirowest Consulting

Address:

P.O. Box 8158, Orange NSW 2800

Attention:

Leah Desborough

Sampled From:

As received (Ref: 7143)

Sampled By:

As received

Date Received:

24 May 2016

Test Method:

Filters examined in accordance with Guidance Note on the Membrane Filter Method for Estimating
Airborne Asbestos Fibres 2nd Edition [NOHSC:3003(2005)] using ESP in-house Method No. 1.

ESP Lab No.

Customer Sample Reference

43679
43680

2305 – 201
2305 – 202

Result (fibres/field)
Nil /100
Nil /100

The results contained in this report relate only to the sample(s) submitted for testing. ESP Environmental & Safety Professionals
accepts no responsibility for the representivity of the sample(s) submitted.

NATA Accredited Laboratory
Accredited for compliance with ISO/IEC 17025
Accreditation Number: 3110
Site Number: 3103
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