
LEGISLATIVE ASSEMBLY 
I I 

FOR THE AUSTRALIAN CAPITAL TERRITORY 

STANDING COMMITTEE ON PUBLIC ACCOUNTS 
I 

Brendan Smyth MLA (Chair), Mary Porter MLA (Deputy-Chair), 
Nicole Lawder MLA, Yvette Berry MLA 

ANSWER TO QUESTION TAKEN ON NOTICE DURING PUBLIC HEARINGS into 

Appropriation (Loose F~ll Asbestos Insulation Eradication) Bill 2014/15 
I 

Asked by Brendan Smyth MLA on 28 November 2014: Minister for Territory and Municipf!I Services took on 
notice the following question(s): 

In relation to -

The report prepared by/for Roads ACT in relation to the extension of Nudurr Drive - can the Committee be 
' ' 

provided wit~ a copy of th~ report. 

SHANE RATTENBURY MLA: The answer to t~e Member's question is as follows:-

Please find the reciuested reports attached. 

Signature: 

ervices Mr Shane Rattenbury MLA 
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4 August 2010 

Brown Consulting (ACT) Pty Ltd 
15 Hall Street 
Lyneham ACT 2602 

Attention: Julie Poarson 
[ 

Dear Julie 

RE: Contaminatibn Assessmen~, Nudurr Drive Extension, Gun~ahlin ACT 
I , 

Please find <;1ttached the contamination assessment report for the Draft Nudurr Drive Road re\serv13 
extension. We have provided two options fc'( dealing with the landfill waste material and have 
discussed the advantages and disadvantages of eac(h. We woul1

1
:l be pleased to discuss these options 

with you. Pleas(:) do not hesitate! to contact the und~rsigned with any questions or comments. 

For and on behalf of Coffey Environments Australia Pty Ltd 

Sally King 
Environmental Scientist 
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EXECUTIVE SUMMARY 

Coffey Environments Pty Ltd was engaged by Brown Consulting (ACT) Pty Ltd, on behalf of the ACT 
Planning and Land Authority, to undertake a contaminktion assessment of an area of land located 
within the proposed Nudurr Drive extensio.n in Gungahlin, ACT. 

I 
Nudurr Drive is currently an access n?ad leading into the suburb of Palmerston which, at pi·esent, 

terminates at its junction with Gra\mpians Street. It is proposed to EjXtend Nudurr Drive from Grampians 
Street to Gungahlin Drive, which ls 1bcated approximately 1.6 kilometr'es t6 the e~st. Based on this 
design conc~pt, it is understood that Nudurr Drive would pass over the northwest corner of a former 
landfill that was used to dispose of demolition waste and asbestos. Some stockpiled material is also 
located on the site of unknown origin. 

The objectives of the contamjnation assessment yvere to: 

• Characterise the soii material present in the stoqkpile:rs lobated on-site to assess their suitability for 
beneficial reuse on-site, or if requifed, waste classifica~ion for off-site disposal purposes; 

• Characterise the m~terial comprising the landfill cap to assess its suitability to remain onsite; and 

• Assess the thickness of the capping material and overlying fill material to assess its suitability (from 
a contaminc;ition perspective) as a platform o.n which to const(uct the proposed road extension; and 

Validate the results of the geophysiJa1 surve~ and assess the impact that this may have on the • 
proposed Nudurr Drive. 

To achieve the above objectives, Coffey Environments conducted the following scope of works: 
I 

1. A review of previous environmental reports prepared fort.he site; 

2. Sampling of the stockpiled soil located on-site; 

3. Excavation of 13 test pits and collection of representative soil samples to: 

4. Laboratory analysis of a selection of soil samples for a suite of contaminants of concern; and 

5. Preparation of this report. 

The results indicate that the extent of the landfill appears to be consistent with the surveyed plan shown 
in Figure 2 and roughly corresponds to the location of the large stockpile. It is likely that the road 
extension will extend over landfill areas. 

The capping overlying the landfill waste (to the south of Stockpile 1) and natural soils located to the 

north of Stockpile 1 are considered suitable to rema\n on-site frpm a contamination perspective. 
However, the thickness of the capping material overlying the waste is not thick enough to comply with 
ACT EPA requirements and requires some management to ensure that it is suitable for the road 
construction. 

It is noted that the landfilled material is unlikely to be geotechnically suitable for the proposed road 
extension, although this would need to be confirmed following assessment by a suitably qualified 
geotechnical engineer. 

The stockpiled material does not pose a risk to human health and is suitable for re-use on-site. 
Although its suitability for use as addit!onal capping materi~1I wquld be dependent upon its geotechnical 

characteristics (which i~I outs(de the scope of this investigation). 

In the case that it is necessary to dispose 0f the stockpil~d material off-site, the material is currently 
classified as Solid Waste in accordance with the ACT Environmental Standards: Assessment and 
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I 

Classification of Liquid and Non-Liquicf Wastes (2000). Although disposal would be subject to ACT EPA 
approval. 1 

The stockpiled material is likely to be suitable for re-use <1ff site, subject to approval by ACT EPA. 

Based on the results of this contamination assessment, Coffey Environments notes that trere are 
potentially two options available for dealing with the landfill material prior to the construction of the 
propose(:! road reserve extension. These have been summarised in a table below: 

Option 1 ~ldvantages Disadvantageis 

-
Removal of existing capping material and stockpiling Material to be imRorted to the site Likely to be more expensive 

I 

on-site; can be selected to ensure it will compared to Option 2. 

Excavation of the underlying landfill material, including 
be geotechnically suitable for the 

road construction. 
any asbestos containing ma\:erial, and either placed 

within another part of the landfill that is not within the No long term environmental 

road extension fo~tprint or d,isposed off-site to an management plan requiri;Jd and 

appropriately licensed site or landfill facility; no requirement to accept liability 

Backfill the void with geotechnically suitable ~naterial 
for long term management of 

I 

that will facilitate construction of the road extension. 
encapsulated wastE~. 

Option 2 Advantages Disad;vantages 

Installation of additional capping layer across the Less expensive than bption 1 Requirement for long terrr1 

footprint of the proposed road reserve. management of eni:;apsulated 

To ensure the cap will facilitate construction of the 
waste to be managed through an 

I I EMP. The liability for maintaining 
proposed roqd extension, it will be necessary to ensure 

the containment of the waste will 
the cap construction meets relevant g:eotechnical 

need to be managed in perpetuity I 
requirements. 

or whilever the w,astei is 

Given the unconsolidated nature of the landfilled encapsulated. Such liability may 
!I 

not be acceptable to material, achieving necessary compaction 

requirements may not be possible. stakeholders. 

The waste material underlying the 

capping material may not be 

geotechnically suitable for the 

road foundations. 

As discussed above both options have advantages Find disadvantages. Coffey would recommend that if 
I 

option 2 is considered, consultation with relevant stakeholders is conducted to ensure that the on-going 
management liability of the encapsulated waste is acceptable. Additionally, the viability of option 2 
would be dependent on the outcome of a geotechnical assessment of the suitability of the waste 
material. 
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Contamination Assessment 

Nudurr Drive Extension, Gungahlin, ACT 

1 INTROC>UCTION 
I 

1.1 Backgroulid 

Coffey Environments Pty Ltd (Coffey Er\vironments) was engag~d py Brown Consulting (ACT) Pty Ltd, 
on behalf of the ACT f:>lanning and Land A~thority (ACTPLA), tq undertake a contamination assessment 
of an area of land lqcatpid within the proposed Nudurr Drive extensi9n in Gungahlin, ACT (the site). The 
site is presently ~~ yacant paddock situated immediately south of the suburb of Palmerston. 

Nudurr Drive is currently an access road leading into the suburb of Palmerston which, at present, 
terminates at its junction with Grampiaris Street. It is proposep to 

1

extend Nudurr Drive from 13rampiahs 
Street to Gungahlin Drive, which is located approximately 1.6 kilometres to the east. Bassd on this 
design concept, it is understood that' N~durr!Drive wpuld ~ass O\;er th& northwest corn13r of a former 
landfill used to store asbestos, c:

1
1s identified c:Juring Coffey Envircinmerit's previous investigations 

(Reference: ENVIC~NB00280AB, dated 13 August 2009). 
I . 

With reference to th~ ACT Territory Plan (2008), the site) is currently zoned TSZ1 - Transport; NUZ3 -
I 

Hills Ridges and Buffer Areas and NUZ1 - Broadacre. In addition to the above zor\es, an overlay 
provision of FUA- Future Urb~m Areas is e

1

11so applicable to the site. 

Figure 1 shows the location of the site1. 

1.2 Summary of Previous Investigations 

A Phase 1 Environmental Site Assessment (P1 ESA) was undertaken by Coffey Environments in 
August 2009 (ENVICANB00280AB-R01 ). The investigation included a desktop review of available 
current and historical i~formation, a geophysical survey, and preparation of a report that concluded the 
following: ' 

• The site was originally used as a quarry where clay was ~;ourced for brick manufsicturing activities; 

• The site was formerly used for la,ndfilling of asb~stos cbllectf-d during the ACT asbestos removal 
program conducted during the 1 n80s and 1990s; ' 

I 

• The asbestos waste was disposed of in sealed bags and containers in accordance with regulator 
requirements, in a number of locatio.ns in proximity to each other on various dates between 1986 
and 1991. The location was indicated on drawings provided by the client; 

I 

• Further to asbestos waste disposal the site was used for landfilling of general building waste 
between 1991 and 2001; and 

• The landfill has been capped using a combination of material sourced during the excavation of the 
quarry, with the potential for uncontrblled fill to be present. 

' 
The extent of the asbestos landfill is presented in Figure 2. 

The result of the geophysical survey of the site indicated that the capping material was likely to 
comprise a thickness of between 0.5m and 1.5m in ~he area of the proposed Nudurr Drive extension. 

The P1 ESA (Coffey, 2009) also concluded the suitability of the capi;iing material for the construction of 
the extension to Nudurr Drive is not known from a contamination perspective. 

The P1 ESA (Coffey, 2009) provided the following recommendation~ with respect to the proposed road 
way extension: 

Coffey Environments 
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Contamination Assessment 

Nudurr Drive Extension, Gungahlin, ACT 

1. Undertake soil sampling to characterise the soil material present in the mound in the northern part 
of the site and the stockpile adjacent to the vye~tern site boundary ~hould be undertaken tp assess 
its suitability for beneficial reuse on-site, or if required, waste 9lassi.fication for off-site disposal 
purposes; and 

2. Undertake intrusive investigations of the landfill capping material IJl{ith the following aims: 
I 

a. Characterise the material comprising the landfill cap to assess the suit?bility of t~is material to 
remain onsite; 

b. Assess the suitability of the capping material for the construction of Nudurr Drive from a 
geotechnical perspective I 

c. Assess the thickness of the cappirg material and vali~jate the results of the geophysical 
survey and assess the impact that this may have on the proposed Nudurr Drive. 

It was also recommended th?t should intrusive investigations be undertaken appropriate occupational 
health and safety measures i~hould be implemented to provide appropriate protection to workers and 
nearby residentls. This should include preparation of dust ma1iagement anti air monitoring plans during 
the soil assessment works. 

Further, it was recommended, given the uncertainty of t~:1e source and composition of the material 
present in the landfill capping, soil stockpile and soil mound, that a broad contaminant s~reen analysis 
be undertaken on a select number of soil samples collected from the capping material, soil stockpile 
and soil mound. The broad contaminan!t screen analysis should include the following analytes: 

• Metal screen (8 metals, arsenic, cadmium, chromium, copper, lead, nickel, zinc and mercury) 

• Cyanide; 

• Fluoride; 

• TPH; 

• BTEX; 

• Semi-volatile organic compounds; 

• Total phenols; 

• Volatile halogenated compounds; 

• pH; and 

• Asbestos. 

Finally, it was also noted in the P1 ESA (Coffey, 2009) that landfills pose an environmental risk to 
groundwater via the leaching of contamination from the waste material. The risk of this occurring is 

I 

generally higher in older landfills which are generally unlined with impermeable barriers, thereby 
presenting a contamination pathway between the waste and the surrounding soils. 

Should total concentrations qf contamination in soil be detected which pose some concern to possible 
leaching into groundwater, leachate analysis using Toxicity Characteristic Leaching Process (TCLP) 
should be undertaken to assess the possible risk of contamination to groundwater. If the results of 
TCLP analysis suggest that there may be a risk of groundwater contamination, a groundwater 
assessment should be rnderfaken (giv;en the proximity of the land-fill to the residents of Palmerston). 

Coffey Environments 
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Contamination Assessment 

Nudurr Drive Extension, Gungahlin, ACT 

Monitoring well locations woL1ld be selected based on the potential for identifying potential 
contamination (i.e. down hyd~aulic gradi~nt) from the landfill. 

1.3 Objectiv\es 

The objectives of this cc1ntamination assessment have been developed to address soil contamination 
issues as detailed below: 

' 1. Characterise the soil material present in the stockpilej in the r.iorthern part of the site and the 
stockpile adjacent to th~ western site bound~lry to assess its suitability for beneficial reuse on-site, 
or if required, waste classification for off-site disposal purposes; 

2. Characterise the materic:
1
1I comprising the landfill cap to assess its suitability to remain onsite; and 
, I 

3. Assess the thickness of the capping material and overlyirig fill material to assess its suitability (from 
a contamination perspective) as a pl(:itform on which to construct the proposed road extension; and 

4. Validate the results of the geophysical iiurvey and assess the impact that this may have on the 
proposed Nudurr Drive. 

Investigation of the contamination status of the grourdwater or the waste underlying the cap w~s not 
included in the objectives for this phase of work. 

The objective of this work does not include assessment of the suitability of the capping material for the 
construction of Nudurr Drive from a geotechnical perspective. 

1.4 Scope of Works 

To achieve the objectives described above, Coffey ~nvironments conducted the following scope of 
works: 

1. Soil sampling of the stockpiled soil lodted on-site to assess its suitability for beneficial re-use on-
1 I 

site, and/or to classify the material for off-site disposal if required; 

2. Excavation of test pits within the investigation area and collection of representative soil samples. 

3. Laboratory analysis of a selection of soil samples for a suite of contaminants of potential concern 
(COPC); and 

4. Preparation of this report in generi:il accordance with the G~idelines for Consultants Reporling on 
Contaminated Sites (NSVV EPA, 11997). 

I I 
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Contamination Assessment 

Nudurr Drive Extension, Gungahlin, ACT 

2 SITE DETAILS 

2.1 Site History 

The site history has previously been reported in the P1 ESA (Coffey 2009). A summary is provided 
below: 

Anecdotal information provided by Mark Heckenberg (Project Offic~r. Environment Protection Unit 
(EPU)) and Bob Taylor (ACTPLA) indicated that: 

• 
• 

• 
• 

• 

The site was originally a clay quarry used to source cl<1Y material for the Mitchell Brickworks; 

After quarrying activities ceased, the quarry was used for the disposal of asbestos containing 
material (ACM) removed during the ACT asbestos removal program of the 1980's and 1990's. It is 
understood that the asbestos was double-bagged and encapsulated in crates or shipping 
containers and buried beneath a soil dipping layer measuring approximately 1m in thickness; 

I 

Soil sourced from the quarry was Lsed as the capping material above the asbestos waste; 

The site was later used by Delta Demolitions for the dispo~al of general building spoil accumulated 
during the refurbishment of a government building in the late 1990's. Delta were ordered to 
remediate the site by the Environmental Protection Authority after 2001; and 

It was understood that the thickness of the capping materi9I initially placed over the landfill was 
insufficient and additional soil mat!erial was placed to elevate the site to the present ground surface. 

' Based on the review of historical aerial photographs of the site, it appears that construction of the 
landfill began between 1961 and 1968, with use of the lapdfill commencing between 1968 and 1980. 
Capping of the landfill appears to have occurred sporadically between 1986 and 1995. 

From the aerial ph9tographs, it appears that more than one layer of waste material was deposited in the 
landfill with a soil capping layer separating each layer. 

I 

A search of the EPU notices indicates thejt the site is not listed on ttfo Register of Contamiri
1
ated Sites, 

however the contaminated land record refer~ to the presence of an historical asbestos disposal facility. 
I 

The record indicates that the landfill was capped by three to four metres of fill material. 
I ' 

2.2 Site <;onditior,1 

The site is a vacant parcel of land whose surface is covered by a mix of grar.s and exposed soil. 

A large stockpile is located within the northern portion of the site, while a ~econd smaller stoc:kpile is 
located near the western site boundary. Both stock~iles ?re grass covered. Figure 3 shows the 
approximate location bf the stockpiles. 

I 
A chain-link fence runs through the centre of the site on an east-west :axis immediately to the south of 

I I ' 

the large stockpile. 

Based on visual observations during field works the extent of the stodkpiles has ~~en estima}ed as 
follows: 

Coffey Environments 
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Contamination Assessment 

Nudurr Drive Extension, Gungahlin, ACT 

Stockpile ID Estimated dimensions and volume based on 
visual observations 

Stockpile 1 185m x 2.-5m x 4m 

(larger stockpile adjacent to the northern Approximate volume= 1850m3 

boundary of the site) 

Stockpile 2 56m )c 4m x 2m 
I 

(smaller stockpile adjacent to the western site Approximate volume= 448m3 

boundary) 

Total stockpile volume 23QOm
3 

The estimated volume of each stockpile, provided above is based on viswal observations during the site 
works conducted in Jurie 2010. It is appa\·ent that the current size and extent of the stockpi\es (as 
shown on Figure 2) is much smaller than was previously ~urveyed and reported on the sL1rveyed 

' ' I 
drawing provided by Brown Consulting and r

1
ep0rted in the P1 ESA (Coffey 2009). The re\~son for this 

decrease in size and extent of the stockpiles is not ¢1ear. Alt~ough, it is possible that the material in the 
stockpiles is being utilised ip an uncor1

1

trolled ma~ner by surr\::iunding residehts. 

For the purpose of this assessment, Coffey Environments will rely on the current fiE~ld observations to 
estimate the extent of the stockpiles. However it is recommendi

1

qd that a current survey of the material 
be carried out to assess the current quantities of material in each stockpile before engiheerirlgs works 

commence, to facilitate c.!isposal cost es/timates. 

2.3 TopogrC)phy and Hydrology 

The 1 :25,000 H<-11/ Topographic Map (8727-48) indicates that the site lies at an elevation of 
'1 ' I 

approximately 625m Australian Height Datum (AHO). 
i 

The site exhibits a gentle downward gradient towards the north/northwest. Consequently, surfaye water 
overflow is expected tQ drain towards th

1

e northwest 
1

and i~to the topo~raphlc low in the riorthwest part 
of the site where it is anticipated that the water would accumulate. Based on historical aerial 
photographs, this area was the location of a dam that may have acted as a sediment retenti0r1 pond. 

The closest waterw9y to the site is Ginninderra Creek :which is located approximately 2km to the west of 
the site. Ginninderra Creek flqws in a broadly southerly direction towards Lake Ginninderra 

2.4 Surrounding Land Uses 

The site is bound by the suburb tjf Palmerston to the north which C()mprises low-density residential land 
uses, and by vacant pastoral land to the east, west and south. 

2.5 Regional Geology 

The 1 :50,000 Geology of Canberra, Que<
1
mbeyan and Environs (1980) geologic9I map indicates that the 

site is underlain by the late Nliddle Siluhan aged Canberra Formation w\1ich comprises calcareous 
shale, limestone, sandstone and tuff. · 
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Contamination Assessment 

Nudurr Drive Extension, Gungahlin, :
1
11.CT 

The geology map infers that the Gungahlin Fault is located within the Yicinity of the site. It is considered 
most likely that this was active during m/3tamorphic events of the Devonian period. 

I I I 

2.6 Site Specific Geology 

The site specific subsurface lithology is bas€1d on visual observdtions during test pitting vyorks and is 
summarised in Tables 4.1 and 4.2. 

1 
· 

Table 4.1: Site Geology for Test Pits north of ist6ckpile (tP1 -TP8) 
I I I 

.----------.-~-. -. -.-. -.. -

0.0 -1.2 

0.2 -3.2 

0.5 -1.9 

0.8 -4.Q 

Soil.Description· .. 

Topsoil: brown, dry. 

Clay/Silty Clay: red to orange brown to yellow brovyn, stiff. Gravel and cobbles 
present at depth. 

Gravel and cobbles, brown grey, coarse. 

Shale (muost9ne) bedrock, grey to grey/b~own, weathered. 

Table 4.2: Site Geology for T1~st Pits south of stockpile (TP9 -TP13) 
I 

Depth (mbgs) 

0.0-1.05 

0.2 -4.0 

0.2 -1.05 

FILL: Topsoil, brown, large mudstone cobble$. 

FILL: Clay, red and brown, re-worked material, minor landfill waste present. 
Encounter~)d in TP13 only. 

I i 

FILL: Clay, soft, with miscellaneous landfill waste. Possible asbestos containing 
material identified within TP11. 

m bgs = meters below groun~ surface. 

2.7 Hydrogeology 

The 1: 100,000 Hydrogeology of the Australian Capi(al Territory and Environs (1984) map indicates that 
• I I 

the site is located within a fractured bedrock aquifer with a yield less than 0.5L/s. The total dissolved 
solid (TDS) content is expected to be between 500mg/L and 1,000mg/L. 

Based on topogi·aphy and hydrological of the surrounding area, it is considered likely that regional 
groundwater would flow in a broadly westerly di r~ction and be located at depths between 1 Om and 20m 
bgs. 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 2010 
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3 DA"FA QU~~LITY OBJECTIVES 
! 

As stated in Appendix IV of the Guiqetines for the NSW Site Auditof' S.cheme 2nd ed. (DECC, 2006), the 
Data Quality Objectives (DQO) process is Jsed to "define the {ype, quantity and quality of data needed 
to support decisions relating to the environlnental condition of a sire". 

The seven-step DQO process adopted for this investigation is provided below: 

Step 1: State the Problem 

The primary objectives are to: 

1. Characterise the soil material present in the mound in the northern part of the site and the stockpile 
adjacent to the we~tern site boundary to assess itJ; suitability for beneficial reuse on-site, or if 

' I 
required, waste classification for off-site disposal purposes; 

2. Characterise the material bomprising 1
1

:he landfill cap to assess the suitability of this material to 
remain onsite; 

I 

3. Assess the thickness of the clapping material ~md overlyiiig fill f/laterial to assess its suitability as a 
platform (from a contaminatio

1

n perspective) on which to construct the proposed road extrnsion; 
and validate the results of the geophysical survey and assess the impact that this may have on the 
proposed Nudurr Drive. 

The main problems are
1

: 

• How many soil samples i~hould be collected? 

• At what depth should soil samples be qollected? 

• What sample layout should be used to achieve the above \)bjectives? 

• What analytes should be tested? 

Step 2: Identify th~ Decision 

Is the site suitable for proposed road reserve ext,~nsion in its current state? 

Step 3: Identify Inputs to the Decision 

The primary inputs to assessing the above include: 

• Information presented in pre;vious i~vestigations including the results of the desktop study and 
geophysical investigation. 

• Results of the investigations set out i~ this sampling plan. 

• Relevant legislation and regulatory guidelines. 

Step 4: Define the Study Boundaries 

The investigation area has not yet been vertically or laterally defined, however generally comprises the 
northern portion of the former asbestos landfill in the general vicinity of the area subjected to the ground 
penetrating radar scan. ~his is defined in Figure 2 as the green hatched area. The investigation also 
includes sampling the stockpiled areas shaded brown on the attached FigJre 3. 

The intrusive environmental works will assist in the 9elineation of the vertical and lateral extent of 
contamination on-site, if any. 

Step 5: Develop a Decision Rule 

Are all QNQC samples within the required range? 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 201 O 
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• If Yes; then data is considered suitable and reliable for the purpose of the investigation. 

• If No; then data is not considered suitable and reliable for the purRose of the investigqtion. In this 
case: 

• Assess, if identified, any arlor\1alies are due to heterogeneous nature of the sample, reported 
contaminant concentrations (i.e. close to laboratory limit of rep\Jrting (LOR), or poor field or 
laboratory techniques and, based on this, assess the suitability of the resul~s for inclusion in the 
data set. 

• If an anomaly is ~onsidered to be ~1 result of laboratory error, request re-aralysis of the sample in 
question by the projec\ laborator;y bra secondary laboratory. 

Where data is considered suitable and reliable for th.e purpos~ of the investigation, dp the contaminant 
concentrations excei:id the proposed assessment criteria? I 

I 
• If Yes; then further investigation may be necessary to delineate the vertical and lateral extent of the 

impact. Remediation or on-going management may also be required. 

• If No; then the site is cbnsidered suitable for the proposed land use. 
I 

Step 6: Specify Limits of Decision Errors 

There are two types of decision errors: 

• Sampling errors, which occur when the samples collected are not representative of the conditions 
within the investigation area; and 

• Measurement errors, which occur during sample collection, handling, preparation, analysis and 
data reduction. 

The null hypotheses for this study are: 

1) The soils comprising the mound, stockpile and landfill cap are suitable for reuse on the site. 

These errors may lead the decision maker to make the following errors: 

• Deciding that the soils are suitable for the proposed site use when the~· are actually not; antl 

• Deciding that the soils are not suitable for the propo~>ed site use wheri they actually are. 

2) The soils comprising the landfill cap are of acceptable thickness. 

These errors may lead the decisi
1
on maker to make the following errors: 

• Deciding that the landfill cap soils are not of sufficient thickness for the proposed site u~e when they 
are actually not; and 

• Deciding that the landfill cap soils are not of sufficient thickness for the proposed site use when they 
actually are. 

An assessment will be made as to the likelihood of a decision error being made based on the results of 
a QNQC assessment ~nd thl:i closeness of the data to ass~ssment criteria. Additionally, statistical 
methods may be utilised, where applicable, such as 95% UppJr Confidenc~ Limit calculations, 

The limits for assessment are nominated in Section 8.3. 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 201 O 
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Step 7: Optimi~e the Design for Obtaining 0J1ta 

Based on the previous Steps 1 to 6 of the DQO process, the optimal design for obt~ining the required 
data is presented in the following sections (i.e. proposed field and laboratory programs). 

" 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 2'01 o 
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4 SAMPLING AND ANALYSIS METHODOLOGY 

4.1 Potential Contaminants of Concern 
I ! 

Based on information presented in the P1 ESA (Coffey Environments, 2009., ref: ENVICANB00280AB-
R01), a summary of the areas of concern (AECs) and as!sociated potential chemicals of concern is 
presented in Table 1. 

Table 1: Summary of Areas of Environmental Concern 

AEC Potential Chemicals of Concern 

Landfill Capping Material Heavy metals (arsenic, cadmium, chromium, copper, lead, nickel, 
zinc and mercury), PAHs, PCBs, TPH, BTEX, asbestos 

Stockpiled Material Heavy metals (arsenic, cadm)um, chromium, copper, lead, nickel, 
zincland mercury), PAHs, PCBs, TP~, BTEX, asbestos 

Notes to Table 1: PAH: Polycyclic Aromatic Hydroc~rbons; PCBs: Polychlori~ated Biphenyls; TPH: Total Petroleum 
Hydrocarbons; BTEX: Benzene, Toluene, Ethylbenzene and Xylene 

Given the uncertainty of the source and composition of the material present in the landfill capping, spil 
stockpile and soil mound, it is noted that a broad contaminant screen analysis should also be 
undertaken on a select number of soil samples collected from the tapping material and stockpiled soil. 
The broad contaminant screen analysis should include the following analytes: 

• 

• 

• 

• 

• 

• 

Cyanide; 

Fluoride; 

Semi,.volatile Orgarlic qompound~1; (SVOCs) ~creen and; 

Volatile Halogenated Compounds (VHt;:;s) screen; 

Total phenols; and 

pH . 

For more detailed information regarqing the areas of environmental concern and the potential 
contaminants of concern, please refrr to the P1 ESA (C?ffey Environrr,1ents, 2009, ref: 
ENVI CAN B00280AB-R01). 

I 

4.2 Sc,mpling and Analysis 

Coffey Environments adopted a sampling strategy biased on a systematic ~rid pattern for both the 
stockpile sampling and the test pit sampling. The P,~rpos~ of thi~ wa~ t(1 ensure that a $Ufficient spatial 
(lateral) coverage of the site was achieved with no ~lustering of sampling points, while ensurirlg that the 
sampling density remained in accordance with the rele1vant guidelines. 

1 

i 
Details of the sampling strategy are provided in the table below: 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 201 O 
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Table 2: Sampling and Analysis Plan and Rationale 

Issue Scope 

Assess the suitability of • 
Stockpile 1 (located 

along the northern 

boundary of the site) for 

reuse on-site. 

• 

Assess the suitability of • 
Stockpile 2 (located 

adjacent to the western 

site boundary) for reuse 

on-site. 

• 

Assess the • 
contamination status of 

• the capping material 

and overlying fill soils 

(outside the footprint of 

the stockpiled soils) • 
within the area of the 

proposed road 

extension. 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 201 O 

Collect representiitive soil samples from the 

stock[iiled materi~I at a sampling ratio of ' 

approximately one (1) sample per 25m3 ?f 
homogenous material in accordance with 

ACT EPA Practice Note No3 Contaminated 

Sites Requirements for Re-use and Disposal 

of Contaminatftd Soil. 

Based on an estimatod volume of 

approximately 1850m3 a total of 74 soil 

samples were collected. 

Collect representative soil samples from the 

stockpiled material at a sampling ratio of 
I 

approximately one (1) ?ample per 25m3 of 
I, 

homogenous m(aterial in accordance with 

ACT EPA Practice Note No3 Contaminated 

Sites R,equirements for Re-use and Disposal 

of Contaminated Soil. 

Based on an estimated volume of 
I 

approximately 448m3 a li,Jtal of 19 soil 

samples were .collected. 

Identify the location of the asbestos landfill. 

Identify the loca,tion of the southern 

boundary tjf the propm1ed Nudurr Drive 

extension it·1 the vicinity of the lahdfill. 

The investigation area will be in general 

accordance with the area subjected to the 

geophysical survey conducted in 2009 (ref: 

ENVICANB00280AB-R01, Figure 4) 

excluding the area covered by the mounded 

soil. 

This equates to an area of approximately 

5,000m2
. 

Fiaure 2 identifies tl1e ai:rnroximate exten,t of 

Rationale 

Upon con~truction of the road extension, it will be 

required to rbmove the stockpiled soils. 

No information is currently available regarding the 

presei1ce, or otherwise, of contamination within the 
I 

stockpiled soils soil. As such, assessment of the 

soil is required to characterise the suitability of the 

materiitl for reuse on-site or, alternatively, facilitate 
I 

appropriate off-site disposal. 

In addition, assessment of the stiickpiled 1iOil will 
I I 

provide an indication as to whether the material is 

prone to leaching and, consequently, n1ay have 

impacted underlying groundwater. 

Upon construction of the road extension, it will be 
I I ' 

required to remove the stockpiled soils. 
' ' 

No i~fo,rmation is currently available regarding the 

presence, or otherwise, of contamination within the 

stockpiled soil. As such, assessment of the soil is 

required to characterise the suitability of the 
I I 

material for reuse on-site or, alternatively, facilitate 

appropriate off-site disposal. 
I 

In addition, assessment of the stockpiled soil will 
I 

provide ah in91cation as to whether the material is 

prone to 17ac,hing and, consequently, may have 

impacted und~\rlying groundwater. 

• S11mpling of the cap will faciljtate 

chara,cterisation 9f the cappin9 material from a 

contamination persp?ctive and will assess 

v\1hether it is considered suitable to remain on-

site. 

~ Sampling of the fill soils overlying the cap will 

provide a similar outcome. 

• Further, the sampling will allow the thickness of 

the cap and overlying fill soils to be confirmed. 

• In addition, assessment of the capping material 

and overlying fill soils will provide an indication 

as to whether the material is prone to leaching 

and, consequently, niay have impac\ed 
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I 
Issue Sc,ope Rationale 

-
' 

this area. underlying groundwater. 

• A total of 13 test ~its will be excavated • The proposed sampling method (i.e. test pitting) 
' 

across the investigation area in accordance is considered most sµitable for this purpose as 

with the Sampling Design Guidelines (NSW it allows a visual assessment of the subsLirface 

EPA, 1995, endorsed by the ACT EPA). Test to be matje and the identification of potential 

bits will be excavat'ed on a general grid 
' I 

asbestos containing fragments possible. It 

pattern and extonded to depths sufficient to sh(>uld be noted that the appropriate 

intercept the asbestos fill located beneath environmental and health controls would nee,d 

the capping material. Test pits will be to be implemented during test pitting activities 

excavated using a bacl<hoe to reduce in accorda~ce with the relevant ACT EPA and 

disturbance to the landfill. V\forkCover require
1
m13nts. 

• Samples will b\i collecte(I from the surface • 
(O.Om), 0.5m, 1.0~ and every metre 

thereafte(· until the target depth, or refusal, is 

encountered, whichever is shallower. 

• The test pit will be reinstated by retun,1ing 

excavated soil to the hole in the order they 

were removed, and replacing the capping 

material to create the appropriate seal. 

All samples collected from the st~ckbiled soils were analysed for the TPH, BTEX,: PAH, PeBs, metals, 
asbestos. Representative samples from the mounded and stockpiled soils were also analysed for 
svoe and voe screens at a rate of 25% of total samples analysed. 

Two representative sarrples from each tost pit excavated into the landfill cap across the investigation 
area were selected for analyi

1

tis for TPH, BTEX, PAH, PeBs, metals, asbestos and four representative 
samples were analysed for svoe and voe screens. 

The remainder of thei samples are held as contingency samples by the laboratory, should further 
I I '\' 

analysis be required to assist with contamination delinea)tion (pending receipt of earlier analysis results). 

The samples collected were analysed for targeted contaminant/s of concern are summarised in Table 3. 

Table 3: Sc~edule of Analysis 

Sampling Location 

Stockpile 1 (ST1 to ST74) 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 201 o 

Analytes 

TPH, BTEX, PAH, PCBs, metals, 

asbestos 

SVOCs and VOCs s~reens 

Number of Primary Samples to be 

Analysed 

74 primary samples (ST1 to ST74) were 

analysed for TPH, BTEX, PAH, PCBs, 

metals, asbestos 

3 primary samples (ST14, ST32, ST55) 

were analysed for SVOC and voe 
screens 
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' 
Sampling Location Analytes Number M Primary Samples to be 

I 

Analys~d 

TPH, STEX, PAH, PCBs, meta:s, 
19 primary samples (ST75 to ST93) were 

analysed for TPH, BTE><;, ,PAH, PCBs, 
asbestos 

Stockpile 2 (ST75 to ~3T93) 
metals, asbestos 

I 

SVOCs and voes screens 
1 primary sample (ST82) was analysed 

for SVOC and voe screens 

TPH, BTEX, PAH, PCB, metals, 
26 primary samples (TP1 to TP13 from 

asbestos 
various de~ths) were analysed for TPH, 

Assessment of Capping Material Test 
BTEX, PAH, PCBs, metals, asbestos 

,___ 
Pits: TP1 to TP13 

4 primary soils (TP10/0.5N, TP1 q10.5S, 

SVOCs and voes screens TP11/0.51 TP12/0.5) were analysei:l for 

SVOCs and voes screens 

Note: The number of samples detailed abov~ does not inc;lude QA/be samples. These were collected and analysed at the 
rate detailed in Section 8.1 of this document. ' 

4.3 Soil Sampllng Methodology 

Sample collection was conducted in general accordance with gerleral industry standards, the National 
Envir6nmeht Protection (Assessment of 1Contamination) Measur~ (1999), and the Australian Standards 
AS4482.1 and AS4482.2, Guide To Investigation and Sampling of Sites with Potentially Contaminated 
Soil (Part 1 Non-volatile and semi-volatile compounds; and Part 2 Volatile Substances). 

4.3.1 Stockpile Sampling 

A trowel was used when collecting samples from the surface or from shallow depths within the 
stockpiled material. 

A hand auger was used when collecting samples fro,m deeper within the stockpiled soils (i.e. at depths 
unable to be reached using a trowel). The hand auger was advanced to the desired depth to collect the 
sample, and withdrawn. The soil remaining in the hand auger was extracted and placed into the 
appropriate sample container. 

4.3.2 Test Pits 

Excavation of test pits was carried out within the investigation area to allow visual inspection of the 
subsurface. The test pits were excavated to the required depth using a backhoe. Representative soil 
samples were collected by hand from the centre of the backhoe bucket to prevent cross contamination. 
Disposable nitrile gloves were worn puring kample collection and changed between each sample. 

4.3.3 Investigation Supervision 
I 

Investigation and sampling of the stockpiles and test pits was undertaken by Srijeeta De (Environmental 
Technician) and David Walters (Environmental Engineer), respectively. Both Srijeeta and David are 

Coffey Environments 
ENVICANB00280AE-R02a 
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experienced in conducting environmental investigations and posses the relevant health and $afety 
training. 

4.3.4 Field Screening 

Soil samples were screened Gsing a photp-ionisation de~ector (PIO) which was calibrated daily to 
1 OOppm benzene equivalent using iso-butylene gas. 

Field screening results are included o~ the soil logs presented in Appendix C. 

4.3.5 Decontamination 

Sampling eq1,Jipment was decontaminatt~d between each sampling location as follows: 

• The surface of all the sampling equipment was scrubbed with a wire brush to remove soil and/or 
gross contamination; 

• The equipment was washed in a bucket filled with a solutic;m of Decon 90, using a brush that could 
reach all surfaces; 

• The equipment was then rinsed in clean potable water; and 

• The equipment was allowed to air dry. 

4.3.6 Sample Storage and Preservation 

Samples for chemical analysis were placed into labelled, laboratory supplied and prepared sample jars. 

Samples for asbestos were placed zip lock bags, which w13re then placed then in a second zip lock bag. 

Each sample receptacle was labelled with the project number, collection date, individual sampling 
I : 

location number and the depth of sample collection. 

Sample jars were placed directly into an ice filled esky in preparation for transportation to the primary or 
secondary laboratory. 

4.3. 7 Analysis 

Primary and duplicate sampl?s collected were forwarded to a National Association of Testing Authority 

(NATA) for the analysis required. Laboratory analysis was in accordance with the requirements of 
Schedule 83 of the NEPC (1999) NEPM Guideline on Laboratory Analysis of Potentially Contaminated 
Soils. 

Triplicate samples wer~1 forwl~rded to ~1 National Association of Testing A~thority (NATA) for the 
analysis required. Laboratory analysis will be in accordance with the requirements of Schedule 83 of 
the NEPC (1999) National Environment Protection Meas1IJre (NEPM) Guideline on Laboratory Analysis 
of Potentially Contaminated Soils. 

4.4 Health and Safety and Environmental Management Plans 

Given the potential for asbestos to be pres~1,1t in the landfill waste material, the investigatiobs were 
undertaken in accordance with televant health and safety legislaltion and regulations endorsed by ACT 
Workcover. A site specific health and safety plan (H&SP) was prepared to cover the inve~;tigations to be 
undertaken as part bf this SAP. 

1 

Coffey Environments 
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In addition, all the investigations were undertaken in accordance with relevant environmental protection 
legislation and regulations, qnd the Environmental Management Plan (EMP) prepared by Coffey 
Environments. A copy of the EMP is presented in Appendix A. 

The EMP provides the following ihformat)on applicable to the works conducted on-site: 

• A summary of relevant health and safety standards; 

• A summary of the areas of environmental concerns and associated chemicals of potential concern; 

• Primary occupational health risk associated with the works; 

• Personal protective equipment to be worn during the works; and 

• Environmental hazards (including asbestos and dust) and associated control measures. 

Given the potential for asbestos to be encountered during i:ieldw91rk, the EMP required that air 
monitoring be carried out throughout the duration of sampling. 

Air monitoring was cond\.Jcted by Coffey Environment$ between Wednesday gth June - Friday 11th June 

2010. The monitoring was conducted in actordance with the Guidance Note on the Membrane Filter 
Method for Estimating Airborne Asb~stos Fibres, 2nd Edition [NOHSC:3003 (2005)]. 

Air monitoring results are presented in Appendix 8. All air monitoring results were reported to be below 
the lowest detectable limit of 0.01 fibres/ml for static air monitoring. 

4.5 Summary of Sampling Methodology 

Table 7 .1 provides a summary of the methodology adopted by Coffey Environments during the course 
of fieldwork. I 

Table 7.1: Soil Sanlpling Methodology 

.Actlvify 

Date of Field Activities 

Test Pitting and Sampling 

Stockpile Sampling 

Soil Logging 

Coffey Environments 
ENVICANB00280AE-R02a 
4 August 201 O ' 

Wednesday 9 to Friday 11 June 2010 

A total of 13 test pits (TP1 - TP13) were excavated using an excavator to depths 

between 0.6TT) and 4.0m bgs. 

Repref entative soil sartjples were c:ollected from the \est pits at roughly 1 OOmm sa,mple 

intervals. 

A total of 93 soils samples were collected from the stockpiled soil. Samples collectl!d 

from the near surface within tt1e stockpile were collected by hand, while thcise collected 

from de~/per within the stockpil,e were cbllected using a hand auger. 

--,-----------------l 

Soil type classifications and descriptions ar\l based on Coffey Environments' Standard 

Operating Pr\Jcedure (SOP), which i°f g13nerally based on the Unified Soil Classification 

System (Us\:s) and Australi~n Standards Guide to tile investigation and sampling of 
I , 

sites with potentially contaminated soil - Pa,rt 1: Non-volatile and semi-volatile 

compounds (AS4482.1-2005). Test pit logs are included in Appendix C. 
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Soil Sampling 

Soil Screening 

Sample Preservation and Transport 

Decontamination of Drilling 

Equipment 

Disposal of Soil Cuttings 

Coffey Environments 
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Sample collection was conducted acc/;>rding to Coffey Environments' SOP, which are 

based on standard industry practices. 

Soil samples were collected using disposable nitrile gloves and placed immediately into 

laboratory prepared and supplied glass sample jars. 

Soil samples collected from the test pits were screened using a Photoionisation Detector 

(PID) which was calibrated daily to 1 OOppm benzene equivalent using iso-butylene gas. 

Sampl\9s were stored in a chilled esky filled while on-site and in transit \o the laboratory. 

Samples were transported under Chain of Custody (COG) protocol to SGS Australia Pty 
I I 

Ltd (SGS) and LabMark for an
1
alysis. COCs are included in Appendix D. 

Decontamination of the hand auger used for stockpile sampling was completed 

accordin~! to Coffey Environments' SOP and included the use of Decon-90 and potable 

water between each sa111pling location. 

Following the completion of sar{,pling, the spoil generated on-site during test pitting was 

re-instated bac;k in\:o the test pit excavations in the order that it was rehioved. Nominal 

compaction was conducted using the buck;et of the excavator. 
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5 QUALITY t~SSL,IRANCE A
1
ND QUALITY C?NTROL (QA/QC) 

5.1 Field QA/QC 

To ensure the useability of the data obt8\ined as part of this assessment, Coffey Environments collected 
intra-laboratory duplicrte samples and inter-laboratory triplicate samples at a rate of 5% of the total 
number of primary samples. 

Duplicate and triplicate samples were obtained by collecting a 1a:rger than normal soil sample, splitting it 
into equal portions and placing them directl¥ int0 separate sample jars. One sample jar ~rs then 
labelled as normal, while the duplicate and triplicate jars were labelled with an anonymot~s sample 
identification number. 

Primary, duplicate and triplicate sample cornbinations are listed in Table 8.1. 
I 

Table 8.1: QC Sampl'.es Collected 

Primary Sample' \)uplicate Sample Laboratory Triplicate srple Laboratory 

TP4/0.0 TP4/0.0 DUP SGS TP4/0.0 TRIP LabMark 

-

TP9/0.5 TP9/0.5 DUP SGS T~9/0.5 TRIP LabMark 

ST11 QC1 SGS <:.lC1A LabMark 

·-t-

ST31 QC2 SGS ,QC2A LabMar~ 

ST56 QC3 SGS QC3A LabMark 

I 

ST75 QC4 SGS QC4A Lab Mark 

ST86 QC5 SGS QC5A LabMark 

5.2 Laboratory QA/QC 

In accordance with standard industry practice, the laboratories perormed internal QA/QC assessments. 
The assessments are typically described as a multi-level approach whereby standard laboratory control 
procedures are implemented including laboratory duplicates, method blanks, matrix spikes and 

I ' I 

surrogate spikes. 

5.3 Quality Assurance I ~uality Control /ndicators 

QA/QC indicators for the project were based on the analysis of field and laboratory quality control 
sample results. Specific indicators for fi(ld and laboratory QA/QC samples are shown in the Table 8.2. 

I I 

Coffey Environments 
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Table 8.2: Quality Ass1.uance I Quality Control Indicators 

Type of Quality Control Sample 
I 

Control Limit 

Duplicate Sampl~s Relative Percentage Diff~rence fRPD) wi\hin 50% for soil 

.-

Triplicate Samples RPO within 50% for soil 

Spikes Recoveries within the following r11nges 

70% - 130% for inorganics I metals 

60% -140% for organics 

10-140% for SVOC and speciated phen<.>ls 

Blanks Analytes not detected. 

(1) ' RPO can be expected to be higher for organic andlys1s than for morgarncs and for low concentrations of analytes. 
I 

5.4 Field QA/QC Results 

With the exception of the outliers listed below, the calculated RPDs were acceptable for dupqcate and 
triplicate pairs. 

Table E - RPDs Outside Acceptable Range 

Prhnary Sampie 

ST11 

ST56 

TP4/0.0 

TP9/0.5 

TP9/0.5 

oc.ii.1 

QC3A 

TP4/0.0 Dup 
I 

TP9/0.5 Dup 

TP9/0.5 Trip 

Lead 66 

Lead 91 

Chromium 188 

Copper 182 

Nickel 185 

I 
Zinc 186 

Zinc 53 

Lead 55 

Zinc 137 

Where RPDs were outside the acceptable range, sampling procedures, laboratory analytical methods 
and laboratory results were investigated. A detailed revieyv of analytical results with RPD exceedences 
indicates that the unacceptable results are not considered to compromise the integrity of the analytical 
results as all primary and duplicate/triplicate samples re~>o~ted concentrations significantly less than the 
adopted assessment criteria. 

Coffey Environments 
ENVICANB00280AE-R02a 
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In summary, Coffey Environments considers that the field QC re,sults are acceptable for the pprposes of 
this investigation. 

5.5 Laboratory QA/QC Results 

NATA accredited analytical laboratories w!ere used for all laboratory testing. 
I I 

Laboratory QC analytical results r:ire summarised below. 
I 

1. Target analytes remained below laboratory detection limits in all laboratory ri1ethod blank samples. 

2. The RP Os for laboratory duplicates were generally within the acceptable range, with the exception 
of a few outliers. 

3. Some analytes reported laboratory control samples, matrix spikes and surrogate samples outside 
the accept<?ble range. 

In consideration of the chemical concentrations reported fqr the primary samples, these anomalies 
identified within the lab9ratory data ~r~ considered unlik1

1

:ily to affect t~e integrity of the results. In 
summary, Coffey Environments considers that the laboratory QC results are acceptable for the 
purposes of this investigation. 
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6 BASIS FOR ASSESSMENT CRITERIA 

6.1 Regulatory Framework for Soil Assessm(rnt 

To assess the significance of any potential contaminants that may be detected through laboratory 
analysis of soil samples coljected from test pits excavated across the site, reference needs to be made 
to environme:ntal and/or human health t~1reshold levels or acceptance criteria. Investigation levels are 
selected based on set criteria of land usage and potential environmental impact. 

6.2 Soil Assessm~nt Investigation Levels 

The assessment has been under\aken i~ accordance with the ACT EPA (1997) Environment Protection 
Act and will use the following assessment criteria adopted for this project: 

• 

• 

• 

• 

• 

ACT EPA Practice Note No. 4 - Conta,rhinated Sites- Requirements for Transport & Disposal of 
Asbestos Contaminated Wastes. 

ACT EPA Practice Note No.3 - Contaminated Sites- Requirements for Re-use and Disposal of 
Contaminated Soil. 

NEPC (1999) National Environmental Protection (Assessment elf Site Contamination) Measure 
(NEPM). NEPC (1 Q99) provides soil investigation levels (health-based investigation levels (HI Ls) 
and ecological inv~stigation levels (Ells) for various l~nd uses and a d!

1
ecision-making process for 

assessing suitability of a site for a proposed land us~~ sites. 

NSW DECC (2006) Guidelines for the NSW Auditor Scheme (Second Edition) . 

NSW EPA (1994) Guidelines for Assessing Service Station Sites . 

Human exposure settings based on land use have been established for health based investigation 
levels (Hlls). These are published in NEPC (1999) and are listed below: 

A. 'Standard' residential witl1 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, 
kindergartens, preschools and primary schools. 

B. Residential with substantial veget<
1

able garden (contributing 10% or more of vegetable and fruit 
I 

intake) and/or poultry pr9viding an:y egg or poultry me~t dietary intake. 

C. Residential with substantial vegetable garden (contributing 10% or mor13 of vegetable and fruit 
intake); poultry excluded. 

D. Residential with minimal opportunities for soil access: ircludes dwellings with fully and permanently 
paved yard space such as high-rise apartments and flats. 

I 

E. Parks, recreatiohall open space and playing fields: includes sec?rdary schools. 

F. Commercial/Industrial: inclJdes premises such as shops and offices as well as factories and 
I I 

industrial sites. 

For details on derivation of HI Ls for human exposur~ setting~ bas~d on land use see Schedule B(7A) of 
NEPC (1S99). ' 

The proposed use pf Nt.Jdurr Drive is as roadway which is considered to be generally co11sistent with a 
commercial/industrial land use. 1 
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Therefore, soil investigation results have been compared against: 

1. Health based threshold concentrations' for commercial/industrial land use, Column F, Table 5-A 
(NEPC, 1999). 

Currently, there are no nationally endorsed HI Ls for volatile petroleum hydrocarbons. Sensitive land 
use thresholds for petroleum based organic contaminants published in NSW EPA (1994) will be used 
(without multiplication) to supplement the published HIL F. 

Currently there are no set guidelines in NSW or the ACT fbr assessmert of asbestos in soils. A 
criterion of "no asbestos detected" will be adopted as an initial screening level for assessing soil 
asbestos analytical results. Where asbestos is detected .other Au~tralian ~uidelines may be considered. 

Where there are no published Australian assessment criteria available, the LOR was used a$ an initial 
screen. Where the LO Rs are exceeded other internationally endorsed criteria may be referenced from 
various sources such as USEPA guidelines. 

Nominated I Ls for soil are summarised in Tabl.e 9.1, and are included with the soil analytical results in 
Tables 1 to 4. 

Table 9.1: Adopted Soil Assessment Criteria 
......... ·. 

<•.·• .. ···••· 
.· .. · . 

••• I 

Qontaminant ••••• NEPC (1S99) NSWEPA 

•• HILF (commerclalliflclustrial) (1994) · .. · 
. ...... ·.· .. .• .. . . .. · .... ·· ....... . I ·.· 

! 

Benzene - 1 
I 

Toluene - 1.4 
I 

Ethvlbenzene - 3.1 

Total Xylenes - 14 

TPH(C6-C9) - 65 

TPH<C10-C36 \ - 1 000 ·. 

Benzo(a\nvrene !5. -

... 

--

PAHs (Totall 

PCB (Total) 

Arsenic 

Cadmium 

Chromium (VI) 

• Coooer 

Lead 

Mercurv 

Nickel 

Zinc 
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50 

500 

100 

500 

• 5 000 

1,500 

75 

3,000 

35,000 

-
I 
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-

-

-

• -

-

-
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-

-
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6.3 Waste Classification 

ACT EPA requirements for re-use and disposal of contaminated soil are detailed in Practice Note No. 3 

- Requirements for Re-use and Disposal of Contaminated Soi~. This requires that disposal application is 
submitted to ACT EPU for a8proval. The application should include the soil investigation results in the 
form of a report which includes an assessment of the classification of the waste in accordance with 
ACT's Environmental Standards: Assessment and Classification of Liquid and Non-liquid Wastes 

(2000). 

Waste disposal applications must be approved by the ACT EPU before the waste can be disposed. 

6.4 Thickness of capping material 

The ACT EPA Practice Note No. 4 - Requirements for Transporl and Disposal of Asbestos details ACT 
EPA requirements for transport and disJosal of asbestos. 

This document outlines specific disposal reduirements for asbestos v;vaste and specifies depth of cover 
for asbestos material based on )Nhether th~ 1asbestos is in a bonded matrix (ACM) or fibres and dust as 
follows: 

• The asbestos waste must be covered tp a depth of at least: 

- 1.0m belo~ ground surf~ce (i~ the case qf stabilised asbestos waste in bonded matrix); or 

- 3.0m below ground surface (in the (in the case of asbestos fibre and dust waste). 
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7 RESULTS 

7.1 Subsurface Conditions 

7.1.1 Stoc~piles 

The stoc~piled material located on-site typically corr\prises hc1mogeneous brown to dark browr,1 low 
plasticity sandy cla)( with odcasibnal g1~avel and btick fragments. No stain

1

ing or odours were noted 
within the material jnspected and all PIO readings were recorded below 10ppm. 

7.1.2 Test Pits 

The material ehcounte.red during the test p\t investigations wa
1
s obs

1
erved tp fall into two distinct 

categories as described below: 
I I 

• Area 1 (Test pits TP1 to TP8) - the area located to the rlofth of Stockpile 1 was characterised by 
naturally occurring stiff clays overlying shale bedrock. No staihing or odours were noted and PIO 
rea9ings were generally less than 2.1 ppm, excluding sample TP4_o.o which recorded a 

1
PID of 

19.9ppm. The lithology suggests that this portion of the site does not for'm part of the landfilled 
I 

area. 

• Area 2 (Test pits TP9 to TP 13) - This area is IO((ated to the $outh of Stockpile 1 and was 
characterised by shallow topsoil material (i.e. between approx;imate'ily 100mm and 400mm in 
thickness) overlying miscellaneous mixed waste. The waste was observed to include plastic bags, 
plastic and glas~ bottles, tjles, bricks, concrete, wood, scrap metal including bqrrugated iri;;in 
sheeting, and metal drums. In addition, what appeared to be fragments of asbestos containing 
material (ACM) were enc~unterea in t~st pit TP11. PIO readings vJere r~corded between 0.1 ppm 
and 218ppm. 

7.2 Laboratory Results 

7.2.1 Stockpiles 

The results of the laboratory 'analysis indicated that all samples reported concentrations of TPH, BTEX, 
PAH, PCB, VOy and SVOCs less than th,e laboratory detecti~/n limit. 

I 

Detectable concentr\ations of trace metals were reported, h
1

owever these wel·e below the adopted 
assessment criteria for commercial/industrial land use. 

In addition, no asbe!stos fibres were detected in any of the samples collected from the stockpiled soil. 

7.2.2 Test Pits 

The results of the laboratory analysis indicated that all samples reported concentrations of TPH, BTEX, 
Total PAH, PGB, VOC and SVOCs less than the laboratory detection limit. 

, I 

Although detectable concentratiors of benzo(a)pyrene and trace metals were rep9rted, these were 
below the adopted assessment criteria f6r commercial/industrial land use. 

In addition, no asbestos fibres were detect:ed in any of the samples collected from the test pits. 
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7 .3 Thickness; of Cappin~1 Material 
I 

The soils overlying the waste materi,al cqmprising the landfill were ob~erved to be no greater than 
200mm in thickr{ess and comprised loose sandy topsoils. This was much less than previously . ' I I . 
anticipated based on the geophysical survey results. 
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8 DISCUSSION 
I 

8.1 Landfill Cap Char~cterisation 
I I 

Field observations during test pitting works indicated that the northern extent of the landfill broadly 
I 

corresponds to the location of the large stockpile. The approximate extent of the landfill material is 
consistent with the area of extent previously identified in the surv~yed drawing provided in Figure 2. 
Based on the field obsJrvatidns, it is like!~ that the northern extent of the landfill will extend into the 

I ' 
proposed road reserve corridor. 

The waste material is characterised by general demolition wastes such a co/1crete, bricks and scrap 
I ' 

metals, plus general domestic waste such as plastic bags, plastic and glass bottles. Although a small 
fragment of ACM was ehcountered in TP11, large quantities of double bagged material, as described in 
earlier reports, were not encountered within the landfill. There was no evidence of putrescible materials 
during the investigations and this is conJ;istent with the site history. 

I 

Field observations indicated that the capping material overlying the landfill waste is relatively thin (i.e. 
between 1 OOmm and 200mm thick) and comprises topsoil with cobbles. The capping overlying the 

I 

waste does not comply with the specifications presented in Pr.actice Note No. 4 which requires that at 
least 1.0m of capping be placed over bonded asbestos waste. 

In summary, the capping overlying the landfill waste (to the south of Stockpile 1) and natural soils 
located to the north of Stockpile 1 are considered suitable to remain on-site from a contamination 

I 

perspective. However, the thickness of the capping mate·rial overlying the waste is not thick enough to 
comply with ACT EPA requirements. 

8.2 Stockpile Characterisation 

The purpose of the stockpile sampling was to characterise the material to assess whether it was 
suitable t9 remain on-site and to enable classification to facilitate off-site di:f posal, if required. 

I 
Field observations indicated that the material comprisinQ the stockpiles consists of relatively 
homogenous (uniform) soils with occasional gravel and brick fre,agments. The contaminant 
concentrations within th~ stockpiled soil were bE;ilow the health-basea assessment criteria and the 
material comprising the stockpiles is consi~ered suitable to remain on-site. 

In the case that it is necessary to dispbse of the soil off-site, in accordance with the ACT Environmental 
Standards: Assessment and Classification of Liquid and Non-Liquid Wastes (2000) the material is 
currently classified as SolidVVaste. However, a waste disposal application must be approved by ACT 
EPA before disposal to an approved waste disposal facility. 

The stockpiled material may also be re-used off site, subject to approval by ACT EPA. Details of the 
analytical results and intended site for soil re-use must be provided to ACT EPA for approval for 
disposal must be provided. 1 

I 

8.3 Potential Impacts to Groundwater 

The concentrations detected in the capping material and stpckpiled material were considered to be low 
and unlikely to pose a risk of le?ching in~o groundwater. It is noted that this does not include an 
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assessment of the 1Naste material underlying the capping layer, which was not consider13d as part of the 
scope for this inves'tigation. 
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9 CONCLUSIONS AND RECOMMENDATIONS 

9.1 Conclusions 

9.1.1 Landfill Capping Material 

The extent of the landfill appears to be consistent with the surveyed plan shown in Figure 2 qnd roughly 

corresponds to the location of the large sto9kpile. It is likely that the road extension will extend over 
landfill areas. I 

The capping overlying the landfill waste (to the south of Stockpile 1) and natural soils located to the 
' I 

north of Stockpile 1 are considered suitable to remain on-site from a contamination perspective. 
However, the thickness of the capping material overlying the waste is not thick enough to comply with 
ACT EPA requirements and requires some management to ensure that it is suitable for the road 
construction. Options for this management are provided in section 9.2. 

It is noted that the landfilled rraterial is unlikely to be geot~chnically suit.able for the proposed road 

extension, although this woul.d need to be confirmed following assessment by a suitably qualified 
geotechnical engineer. 

9.1.2 Stockpiled Material 

Based on the results of this investigation it is consid~red that the stockpiled material does not pose a 

risk to human health ~nd is suitable for re-.use on-site. Although its ~\Jitability for use as additional 
capping material would be dep~1ndent upon Its geotechnic,al characteristics (which is outside the scope 
of this investigation). 

In the case that it is neqessary to dispose of the soil off-site, the material is currently cla~sified as Solid 
Waste in accordance with the ACT Erlvironmental Standards: Assessment and Classification ()f Liquid 
and Non-Liquid Wastes (20bo). Although disposal would be subject to ACT EPA approval. 

The stockpiled material may also be re-used off site, subject to <~pproval by ACT EPA. 

9.2 Recommenldations 

Based on the results of this contamination assessment, Coffey Environments notes that there are 
potentially two options available for 1:Jealing with the lan~filled areas pr:ior to the construction of the 
proposed road r~~serve f-lXtension. 

These have been summarised in a table below: 
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• Option 1 • Advantages • Disadvantages 

• Removal of existing capping material and • Material to be imported to the • Likely to be more expensive 

stockpiling on-site; site can bf) selected to ensure compared to Option 2. 

it will be geotechnically 
• Excavation of the underlying landfill material, 

suitable for the road 
including any asbestos containing material, and I 

construction. 
either placed within another part of the landfill that 

is not within the road e4ension footprint or • No long term enviro~mental 

disposed off-site to an appropriately licensed site managelnent plan r~quired 
or landfill facility; I 

I 

and no requirement tq ~ccept 
liability for long term 

• Backfill the void with geotechnically suitable 
management of encapsulated 

material that will facilitate construction of the road 
waste. 

extension. 

• Option 2 • Advantages • Disadvantages 

• Installation of additional capping layer acrdss the • Less expensive ihan option 1 • Requirement fol long term 

footprint of the proposed r~ad reserve. management 'of encapsulated 

waste to be managed through 
• To ensure the cap will facilitate construction of the 

an EMP. The liability for 
proposed road extension, it will be necessary to 

maintaining the containment 
ensure the cap construction meet;> relevant 

of the waste will need to be 
geotechnical requirements. 

m
1

anaged in perpetyity or 

• Given the unconsolidated nature of the landfilled whilever the wa~te is 

material, achieving necessary compactior\ encapsµlated. Such liability 

requirements may not be possible. may not be acceptabl~ to 

stakeholders. 

• The waste material 

underlying the capping 

material may not be 

geotechnically suitable for the 
I 
road foundations. 

As discussed above both options have advantages and disadvantage;;. Coffey W?uld recommend that if 
option 2 is considered, consultation with relevant stakeholders is conducted to ensure that the on-going 
management liability of the encapsulated w;:iste is acceptable. Additionally, the viability of option 2 
would be dependent on the outcome of a geotechnical assessme1,1t of the suitability of

1

the waste 
material. 

Both options presented above would reqJire the preparation pf a remediation action plan which would 
provide specific details of the remediation strategy and would provide information regarding 
environmental contr61s to be implem13nted at the site, specifica:11y with regards to the management of 
asbestos containing material and potentially contaminat~d landfill material. 

I 
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