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1. Introduction

Greyhounds Queensland Limited (GQL) is planning the development of the Logan Greyhound
Facility (“the Project™) at Cronulla Park, Slacks Creek (“the site”). Cronulla Park was formerly
used a landfill (“the Landfill”) between the 1970s and 1980s. A plan showing the location of the
site is provided in Figure 1, Appendix A.

The proposed development includes:

s main facilities building with an open air viewing stand, Q
s kennel block; %
m  maintenance shed; @

m  greyhound racing track;

’
m  car park with 70 spaces; %
m trailer park for trainers with 50 spaces; an

a  internal access roads with connections VQ ston Road and Compton Road.

Plans of the proposed development% ded in Appendix B.

GQL has engaged Sinclair Kpi z (SKM) to undertake a Contaminated Site Investigation
(“the Investigation™) of the ${g"™$he aims of the Investigation were to establish:

m  whether the sitgs
receiving envi nt; and

rrent condition poses an unacceptable risk to human health and/or the

u  wheth mation will be required to enable the site to be used for a commercial land use
(gr undMacing facility), and if so, the required remedial measures.

The primary objectives of the Investigation were:

u  to investigate the quality of groundwater entering and exiting the site, and whether the
groundwater exiting the site poses an unacceptable risk to the receiving environment;

= o investigate the presence of groundwater underlying the site, and whether the site is likely to
pose an unacceptable risk to this aquifer;

mn  to investigate the risk to human health from the material used in the capping of the site, and the
permeability of this material;

m  to investigate the concentration of landfill gas in shallow ground deposits on the periphery of
the Landfill; and

s to investigate the risk to human health from shallow ground conditions (<0.3 m below ground
level or bgl).

SINCLAIR KNIGHT MERZ
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This report provides a summary of the findings of the Investigation and should be read in
conjunction with the limitations described in Appendix L.
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2. Background Information

2.1. Site Description

The site comprises 10.24 hectares of Crown Land located at the corner of Compton Road and
Kingston Road, Slacks Creek, Queensland. The land is described as Lot 658 on Plan SL.12298.
Current title records show that the site is held in trust by Logan City Council (LCC), as gazetted on
the 25 June 1988. The designated purpose of the site is local government (entertainment and

recreation). A copy of the current certificate of title and registered plan is provided in Appendix H.

2.2 Surrounding Land Uses %
Light industrial and commercial propetties are located on tl@ rn, eastern, and southern

boundaries of the site. Kingston Road bounds the western portn of the site, and light industrial
and commercial properties are located to the west @ ton Road.
ial

Land uses within the vicinity of the site with to cause contamination include the

following: ?\
m  Up-gradient: %
—  service station across %Moad
— two car service ce@g ss Kingston Road
—  two car yards and a c¥ rental agency across Kingston Road'

u CrossngradierQy
—  smash§epaiadjacent to the northern boundary

- body repairs workshops adjacent to the southern boundary

ditioning repairs workshop adjacent to the southern boundary
u  Down-gradient:

—  exhaust repair workshop

—  panel beater workshop

—  suspension workshop

—  commercial bakery and truck parking facility

— radiator repair workshop.

! These land uses have the potential for petroleum product storage.

SINCLAIR KNIGHT MERZ

INQENV\Projects\QEQ9537\Deliverables\S

DL Documents Page 8 of 211



GIMCLAIR KMIOHT MERD

13-054

Logan Greyhound Facility, Cronulla Park

Contaminated Site Investigation

2:3. Environmental Management Register

The site is listed on the Environmental Management Register (EMR) for the notifiable activity
“Landfill”. The Queensland Department of Environment and Resource Management (DERM) has
advised that the site is not managed under a Site Management Plan (SMP).

The site is not listed on the Contaminated Land Register (CLR).

A copy of the EMR search result is provided in Appendix H.

2.4, Topography and Drainage Q
The site and surrounding land slopes in an easterly direction, QSlacks Creek. Surface water
discharges to Slacks Creek which is located approximately 3 east of the site.

Y4
The topography and overland flow drainage of the ¢s shown in Figure 3, Appendix A.

The highest point of the site is approximatel 3%Australian Height Datum (AHD) close to
Kingston Road and falls to approximately2 AHD close to the north east corner industrial lots.
The average gradients on the site are re flat ranging from 0.8 % to 2.0 %. The main form of
drainage is a combination of ovey Wt flows and open channel flows. The north east corner is
%’ﬁh grades up to a maximum of 12.5 % towards the east.

steeper than the majority of t
Several low bunds have been Maced across the predominant gradient of the site (in a north-south
wdceht and divert the overland flow towards the north and south into

configuration) whic
existing open chan ins.

An open @ain to the south and east separates the site from the adjoining industrial lots.
The op el drain conveys surface runoff from Kingston Road, cross-catchment flows from
across Kin¥ston Road, and from several culverts from the south. The open channel eventually
discharges into a large open chamber with its invert level (base) well below the level of the open
channel base of 20.4 m AHD.

The north eastern portion of the site falls to the north and north east into an earth drain alongside
Compton Road and into existing stormwater gully pits along Cronulla Court.

Water quality in Slacks Creek is not monitored by LCC or DERM. The Healthy Waterways
initiative of the Queensland Government provides a long-term data set for Logan River (Slacks
Creek is a tributary of the Logan River) (South-east Queensland Healthy Waterways Partnership
2007). The overall Waterway Report Card indicates that Logan Catchment is generally in a poor
condition. Both nutrient cycling and physico-chemical indicators suggest that there is some level of
degradation to the ecosystem, and has resulted in a rating of “D” (South-east Queensland Healthy

SINCLAIR KNIGHT MERZ
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Waterways Partnership 2009). This rating has been relatively consistent since monitoring of the
Catchment began in 1999, and has been based on high nutrient loading in the Catchment. High
nutrient loads have historically been attributed to a range of factors such as urban (residential,
commercial, and industrial) and rural land uses, and discharges from sewage treatment plants.

2.5. Regional Geology

The regional geology of the site is described in the Beenleigh area (1:100,000 series) as: alluvium
soils, mainly clay, silt and gravel overlaying shale, siltstone and sandstone (with possible coal
seams). The regional geology is part of the tertiary Oxley Group, a t of the early tertiary
continental basins of the area (Moreton Regional Geology Map 1 CMPS&F Environmental,
May 1995. Preliminary Site Investigation and Management Jaror The Former Compton Road
Landfill Site (“the CMPS&F Report™)). %

The geology encountered on the site during the inygtigation is described in Section 6.1. A cross-
section showing the conceptual geology on the % vided in Figure 5, Appendix A.

2.6. Regional Hydrogeology ?\

A review of the Groundwater Resoyrces of Queensland (1987) indicates that regional
groundwater yield is hosted in sglligae strata and is expected to be less than 5 L/sec. The total
dissolved solids (TDS) in g 1 is generally within the range of 500-1500 mg/L, and is

suitable for domestic applicaNQns (e.g. potable water, recreation, irrigation) and stock watering.
Further information or\groupdwater encountered in sedimentary on the site is provided in Section
6.2.

Based on t raphy groundwater flow direction across the site is expected to be northeast towards

Slacks <§

A search of the DERM groundwater bore records indicates that there are no registered operational
bores (groundwater users) in the vicinity of the site. The closest operational registered bore is
approximately 0.7 km north of the site (registration number — 134259). This bore is sub-artesian
and although registered as a potable water source, notes on the bore card indicate that it supplies
water for garden irrigation only. The screened interval of this bore is between 8§ m bgl and 30 m
bgl.

2.7. Historical Land Use

The CMPS&F Report states that the site was used as a municipal landfill from the 1970s to 1983.
This is consistent with historical aerial photography which shows the site in use as a landfill during
this time period. Further information regarding the operation and closure of the Landfill is
provided in Section 2.8.

SINCLAIR KNIGHT MERZ
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Following closure of the Landfill, the site has been used for open space recreational purposes by
the general public, such as bike riding, and dog wal king. The current configuration of the site does
not provide park facilities such as seating, cooking, and playgrounds which would encourage
frequent use of the site from families and small children.

Prior to the use of the site as a landfill in the 1970s, the site was vegetated and undeveloped.
Further information on the history of the site based on a review of the historical aerial photography
is provided in Table 2-1. A copy of the historical aerial photographs reviewed is provided in

Appendix H. Q
Table 2-1 Historical Aerial Photography

| Site Description

v

1955 | The site is covered in trees and other vegetative coygr. A'small valley can be seen running to the
east toward Slacks Creek. This is presum% e tributary aforementioned.
d

asmall clearing present in the middl

d land) can be seen across the site, however the nature
of activity (e.0. type of was | being disposed) within each zone cannot be determined.
These zones generally align e known differing disposal areas. There are several buildings
visible in the south wes™n cgs¥er of the site, consistent with the area used for washdown.

There is a heavil strip to the south and west of the site.
few areas of what appears to be weed and grass growth. A small area of
concrete or rooyg is present in the south western corner, consistent with the area used for

washd%
[ T the south and west of the site has thinned.

The of this photo coincides with the closure of the facility.

1993 Q site is grassed, and several dirt access roads pass across the property.

o buildings are visible on-site.
| No vegetative cover exists along the southern border of the site.

1997 The entire surface of the site has been cleared and appears to have been re-capped.
| 2002 As per the 1993 aerial photography. The general location of access roads has changed across the
site.

2.8. Landfill Operation and Closure

The following provides a summary of the operation and closure of the Landfill, and is based on the
CMPS&F Report.

2.8.1. Landfill Operation

A tributary of Slacks Creek historically ran through site. Prior to the commencement of the
construction of the Landfill, the tributary was diverted around the site in an open drain located on

SINCLAIR KNIGHT MERZ
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the southern and eastern boundary of the site. The location of the former tributary is shown as
Area 7 in Figure 4, Appendix A.

The Landfill was operated by Albert Shire Council (now LCC), and JJ Richards & Sons Pty Ltd.
The Landfill was formed using a method which involved the excavation of trenches, and then the
placement and compaction of wastes within each french. The quantity of waste received at the site
is not known. The maximum depth of waste was said to be 4 m in the CMPS&F Report. The
Investigation however found the depth of waste to be up to approximately 10 m bgl, and waste has
been placed directly over natural ground strata including weathered sgndstone, and sandstone (refer

to Section 6.1).
Based on the CMPS&F Report it is understood that the con, L%f. the Landfill did not include
the installation of a liner, or leachate and landfill gas collect stem. This was confirmed during

the undertaking of the Investigation. Y4
Waste Acceptiance @
Based on the CMPS&F Report, wastes whigly weggaccepted at the Landfill included:

n  domestic waste; %

w  commercial and light industgitl $glig waste;
m  sanitary solid waste; an @

s construction and demolitdgn waste.

The Landfill may eceived asbestos, and hazardous domestic wastes (e.g. paints and
pesticides). The Lam#ll received approximately 2,000 to 3,000 animal carcasses including dogs,
cats, cows hoves; these were placed in Area 3 and Area 4 (refer to Figure 4, Appendix A).

Wastes Qicﬁ were not accepted at the Landfill included:

a  heavy industrial waste;
m  hazardous solid waste;
m  medical waste; and

m liquid waste (hazardous and non-hazardous).

Landfill Layout
The layout of the Landfill can be divided into 10 areas based on the type of waste received, and

when the areas was utilised. These areas are shown in Figure 4, Appendix A, and are summarised
in Table 2-2.

SINCLAIR KNIGHT MERZ
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= Table 2-2 Landfill Layout

Wastes Received

1 | Domestic refuse

2 | Domestic refuse '
3 | Sanitary waste and animal remains .
4 | Sanitary waste and animal remains
5 | Steel and tyres
6 | None

7 ' Domestic refuse and light industrial
8 | None

9 | General waste

10 | None

Other Infrastructure
Infrastructure located at the site which

Comments

Wastes were placed in north-south aligned trenches
Wastes were placed in east-west aligned trenches

| Wastes were placed in east-west aligned trenches

Wastes were placed in small trenches located between existing trees :

| None
| None

| Historical creek alignment whigh Zd with wastes
! Workshop and washdown gfe
None

&

%’nissioned following closure of the Landfill

included a sewerage line and sewagge ho

rank, site buildings, hardstanding, and the washdown

area.

%

The Landfill was cai!l 1sipg a clay based soil. After the closure of the Landfill in 1983, Albert

2.8.2. Landfill Closur

Shire Council used&he sye for the stockpiling of soil and concrete demolition wastes. These wastes

were subsequgniy renfoved.

In 199 I@sewerage line was installed at the northern boundary of the site. The installation of
the sewer Wie required trenches to be cut into the northern and southern embankments of the
Landfill. It was stated in the CMPS&F Report that geofabric was laid over the trenches to contain
exposed waste and act as a drainage medium for leachate collection into the sewerage line.

The CMPS&F Report made a number of recommendations for the retrofitting of the Landfill post
closure. Table 2-3 provides a summary of these measures, and whether they were implemented
based on discussions with LCC (B. Lee, 2009), and site observations.

s Table 2-3 CMPS&F Recommended Landfill Retrofit Measures

CMPS&F Recommendation
| 1. Install a landfill gas venting system

Implementation

| LCC has installed four landfill gas vents. LCC however does not have
' records on how and when the vents were installed. A review of the aerial |
| photography suggests that they may have been installed between 1997 |
| | and 2003,

SINCLAIR KNIGHT MERZ
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CMPS&F Recommendation Implementation

2. Install a leachate collection system to ‘ The CMPS&F Report states that sewer lines installed on the northern .
collect leachate ‘seeping from | boundary of the site included a mechanism to enable the collection of !

embankments | leachate in the line. It is not known whether the system installed is

‘ effective; however, seepage from the eastern embankment of the landfill
| was observed during the Investigation.
| ;

' 3. Install a surface water drainage LCC has installed diversion drains over the surface to assist with the _
system to direct rainfall runoff off the | shedding of rainfall runoff off the surface layer. Additional surface material
| surface layer is said to have heen placed over the Landfill in 19982 however LCC has

|
i no records to confirm whether this occurred.
|
i
|

| 4. Remove the stockpiled soil and L.CC has removed the stockpiled mate
 concrete demolition waste

‘ 5. Remove the remaining landfill LCC has removed the remaini @\
| infrastructure including hardstanding Q

| andabuilding

! 6. Place additional surface material | LCC has placed ad nal efirface material over a majority of the

‘ over the eastern and northern embankments; expQs waste is no longer visible. The embankments

. embankment to cover over exposed | have been rev ‘

| waste, and vegetate embankments

l 7. Remove the underground fuel tank LCCh hat the tank has been removed, however no record of
| located in Area 3 ‘ its r@ vailable. The need to verify the removal of the tank is

iscus Section 9.

2.9. Historical Anal ata

includes data colleS¢g CMPS&F in 1995, and data collected by LCC from July 2000 to August

2008. &\

2.9.1. il Data

This section providei ary of the soil, groundwater and landfill gas data for the site. This

Six samples of the Landfill surface material were collected by CMPS&F in 1995. The location of
the soil samples is show in Figure 2, Appendix A.

The samples were analysed for metals, asbestos, and organochlorine pesticides, All samples had
metal analytes with concentrations which were below the health-based NEPM® HIL-F guidelines
for a commercial/industrial land use (refer to Section 4.3.1). Asbestos and organochlorine
pesticides were not detected in any soil samples analysed.

2 CPR Group. 2004. Regional Trail Bike Site Survey Site Assessment, Cronulla Park, Kingston Road and
Compton Road, Slacks Creek
3 the National Environment Protection (Assessment of Site Contamination) Measure 1999 (“the NEPM”)

SINCLAIR KNIGHT MERZ
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2.9.2. Groundwater Data

L.CC has monitored groundwater quality from three monitoring wells (CR13, CR14 and CR15, “the
LCC Wells”) since July 2000. The location of the LCC wells is shown in Figure 2, Appendix A.
LCC has advised that records of how the wells were installed are not available. The depths of these
wells are approximately 4.4, 8.4, and 5.0 m bgl respectively. Based on the location of the wells
either on the other side of the drainage channel or within the vegetated area to the west of the site,
it is considered likely that the monitoring wells targeted groundwater in the weathered sandstone.

Data has been compared to a combination of the following guidelin

s Australian and New Zealand Environment and Conservatien ¥ourtil (ANZECC) and
Agriculture and Resource Management Council of Austrfa pgnd New Zealand (ARMCANZ)
2000, Australian and New Zealand Water Quality Guigelines for Fresh and Marine Waters
(“ANZECC Guideline”).

m  The Netherlands Ministry of Housing, Spat ing and Environment's Circular on target
values and intervention values for soil 1. on (2000) (“the Dutch Guidelines”) which
consider both the risk to human he the environment;

Wearch Council (2004) Australian Drinking Water
ng Water Guidelines™); and

w  The National Health and M
Guidelines (“the Australj

w  United States EnvironmeMal Protection Agency (2009) Region 9 Preliminary Remediation
Goals (“the USE uigelines™).

A full descripti e\h uman Health Assessment Criteria and Environmental Assessment
Criteria ado& is investigation has been included in Sections 4.3.1 and 4.3.2 respectively.

The follo¥ng plovldcs a summary of the analytical data for the LCC wells, and a comparison of
these with the Human Health Assessment Criteria and Environmental Assessment Criteria. A full
tabulation of the analytical results is provided in Appendix D.2.1.

SINCLAIR KNIGHT MERZ
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Monitoring Well CR13
Monitoring well CR13 is located down gradient and east of the Landfill. Table 2-4 provides a

summary of the groundwater monitoring results for CR13. The analytes copper, lead, zinc,
ammonia, total phosphorus, and TPH exceeded the Environmental Assessment Criteria in some of

the samples analysed. Ammonia exceeded the Human Health Assessment Criteria in all of the
samples analysed. TPH exceeded the Human Health Assessment Criteria in some of the samples
analysed.

m Table 2-4 CR13 Groundwater Results 2000 to 2008

. i1« of Samples

e | Jno | Mo | v | quue | A | Spomed Lesdy ) fpedeh | Sosie,
Deviation Criteria |« Assessment | Criteria Assessment
Criteria | Criteria .
Inorganics (mglL) V |
pH (pH units) 30 4.82 621 5.48-5.6 . 6.5-8.0 i ' .
Auminom | 1 | 005 0.05 0.05-0.05 ' |
Iron ) 83 | 1423 | 5 '
Copper | 6 0012 | 0.001-00 V? £0005 | 00025 | 1 ; 1 ' .
Manganese | 30 | 003 | 008 ; .05 0.01 3.6 : E 0.5 :
*Nickel 6 0.003 0006 | o, /000560001 | 0017 | [~ % ' .
Lead | 6 ) 003 | 0.0 0006:0012 | 00094 | 1 Y
Zine 30 0.069 4 0.01-0. 0014£0013 | 0031 | 2 | s _
| Ammonia 0 | 65 v -15.7 i5h=63 | 23 | 30 05 30 .
| Nitrate 0| Q 0.02-0.095 | 0.181+0.418 17 ! 10000
| Phosphate 17 '\ _ :
i Bog | &I 1.21 04-07 | 048046 0.05 5 .
Organics (pglL) Q‘
| TPH (C6-C9) 6 i l .
| TPH (C10-C14) & | | 293 131495
TPH (C15-C28) 6 1230 437 + 435
TPH (C29-C36) 6 25 | 97 +85 ; .
| TPH (C10-C36) 6 1788 663 2 609 600 3 600 | 3
Note: The Environmental and Human Health Assessment Criteria are defined in Section 4.3. .
SINCLAIR KNIGHT MERZ .
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‘ No. of Minimum Maximum Quartile
Samples | Value Value | Range

Analyte

Inorganics (mglL)
pH (pH units)
Aluminium

ron

Copper
Manganese
Nickel

Lead

| Zinc

Ammonia
Nitrate

: Phosphate
Total
| Phosphorus

Organics (pglL)
TPH (C6-C9)
TPH (C10-C14) |
TPH (C15-C28)
TPH (C29-C36)
TPH (C10-C36)

13-054

Monitoring Well CR14
Monitoring well CR14 is located in the south western corner (up-gradient) of the Landfill. Table

2-5 provides a summary of the groundwater monitoring results for CR14. The analytes copper,
nickel, lead, zinc, and total phosphorus exceeded the Environmental Assessment Criteria in some
of the samples analysed.

s Table 2-5 CR14 Groundwater Results 2000 to 2008
| [

No. of No. of

: \{ : Sampl-. ; Samples
Average+ | Environmental Evee-dira Human Health Excesding

5 Assessment | Assess -
tandard | Asses sment Human Health

A Ly | Envircnmental S
gviation Criteria | Jriteri
Cellio AS8r.35 18Nt LA Assessment

“riteria Criteria

28 335 | 686 444-473 | 454%065 | 5807 i

1 | o008 | 008 | 008008 | wasna | : i ,
28 | Com | oort-o13 | 15977280 3 5 i
6 | 0003 | 0089 | 0008-0015 | 0021 e 0.0025 6 | 1 _ I
B | 021 | 0026-0031 | 36 ' 0.5 f '
6 | 0002 | 0027 | 0003-0004 | 0.017 1 [ i |
6 | | o017 | 00094 | 1 | oos | |
% | | o0t | 0031 | T 5 i
2 012 | 23 | 05 i
% | 006 00033 | 0.029+0.024 | 17 10000 | i
N R | | | |
6 | oz | @M 083 | 0624029 | 005 6 |
TN ' :
: .

6 Q‘ 105 | 101 2

6 55 46413

6 160 | 210 24 600 : 600

Note: The Environmental and Human Health Assessment Criteria are defined in Section 4.3.
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Monitoring Well CR15
Monitoring well CR15 is located along the southern boundary of the Landfill. Table 2-6 provides a

summary of the groundwater monitoring results for CR15. Total phosphorus exceeded the
Environmental Assessment Criteria in some of the samples analysed. Ammonia exceeded the
Human Health Assessment Criteria in the majority of the samples analysed.

= Table 2-6 CR15 Groundwater Results 2000 — 2008

| |
‘ I | Maof No, of

|
Arialyts No. of | l‘u.'1linimum Maximum | Quartile E ’t\s";?g;d E::::;‘:;?;?' ‘E:T.%u:sg | H;;;Z;;E:T , ES‘J{i:;;T;Q
- Samples ‘ ETE Value Range [ Deviation Criteria 3 w@nmental Criteria [ Humzfn Health
Asczssment Assessment
Criteria Criteria

Inorganics (mglL)
| pH@Hunits) | 28 | 831 | 677 | 592-613 | 597036 %ﬂ.n | | |
i Aluminium | 1 | 0.2 ' 0.2 | -0._2-0_.2 | na’ai:nf_a_% ' | | |
| Iron | 28 | 78 | 93-14 | 1099 ' ! | !
' Copper [ % ] | 0001 | 0.001-0003 | a?~I 00025 | ﬁ 1 i
| Manganese | 28 | 002 | 008 | 0039-0045 | Ow@i011 | 36 | 05 | :'

Nickel | 4 | <o 0009 | 0002-09 vim’a | oo | i 0.1 |
| Lead | 4 | 0002 | 0,001-@ nazna | 00094 | o005 | |

Zin |28 ‘ 0025 | 0 £ 00070005 | 0.0 | 5 |

Ammonia | 28 0.06 08 | oXp7 | ossz0t6 | 23 | [T %8 | %

Nitrate | 28 | 0.16 \?2-0.03 [ o03z00s | w7 | | 0000 |

Total Phosphorus | 4 I : O 13-0.31 | nfaznfa | 0.05 ' 3 |

Organics (pgiL) .

TPH(C6-CO) | 4 \ ! |
| TPH(C10-C14) | 4 | & 8 | | nasna | , i

TPH(C15-C28) | 4 Q~ 165 naxna | . j |

TPH(C20-C36) | 4 | e | nlatna | | i |
| TPH (C10-C36) 4 | 353 nfaxna | 600 600

Note: The Environmental and Human Health Assessmeht Criteria are defined in Section 4.3,
Summary of Groundwater Data

pH

Although there was some variation in pH between July 2000 and August 2008 (particularly in
CR14), the overall change in pH has been small in all three wells (-0.08 in CR13, -0.3 in CR14 and
+0.34 in CR15). All wells consistently reported pH levels which were mildly acidic and below the
Environmental Assessment Criteria range of 6.5 to 8.0.

SINCLAIR KNIGHT MERZ
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Metals
The concentration of zinc exceeded the Environmental Assessment Criteria of 0.008 mg/L in

samples from all three groundwater monitoring wells. There are generally no trends in zinc

concentration over time.

Copper exceeded the Environmental Assessment Criteria is all samples from CR14. The
concentration of copper in samples from CR13 and CR15 were generally below the LOR and/or the
Environmental Assessment Criteria.

In generally no other metals analytes regularly exceeded the Environ@al Assessment Criteria.

Ammonia
Ammonia concentrations were reported above the Environmowgl gssessment Criteria of 2.3 mg/L

in CR13 (down-gradient of the Landfill). The concentratimp of ammonia in CR13 were
consistently higher than the samples from CR14 an 15. The monitoring data indicates that the
concentration of ammonia in CR13 has decrcas@ me, from 39.9 mg/L in October 2000 to 12
mg/L in August 2008.

Ammonia concentrations exceeded the i;ealth Assessment Criteria (0.01 mg/L) in all of the

samples from CR13 and CRI15, a@@ummely half the samples in CR14.

Nitrate : < 3_

Nitrate concentrations were belgw the Environmental Assessment Criteria in all samples from
CR13, CR14, and C ough variable over time, higher concentrations of nitrate have
generally been four e samples from CR13 in comparison to the groundwater samples from

monitoring l&{l and CR15.

Total orus and Phosphate
The majorMy of samples analysed from CR13, CR14, and CR15 had concentrations of total

phosphorus which exceeded the Environmental Assessment Criteria in monitoring events in 2002,
Total phosphorus has not been monitored since 2002. Phosphate was included in the monitoring
program from 2004-2008 and was found to be below laboratory detection limits in all monitoring

wells.

Total Petroleum Hydrocarbons (TPH)
TPH was included in the monitoring program from July 2000 to January 2002. During this time

period TPH was reported in the samples from CR13 at concentrations which exceeded the
Environmental Assessment Criteria (600 pg/L). TPH was detected in some of the samples from
CR14 and CR15 with concentrations which were below the Environmental Assessment Criteria.

SINCLAIR KNIGHT MERZ
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Additional testing to confirm the nature or species of the hydrocarbons was not undertaken as part
of the LCC monitoring program. However it should be noted that through the investigation
undertaken in 2009, the TPH measured may be comprised of non-polar based organic substances
present in landfill leachate which were being generated through the decomposition of putrescible
waste materials rather than petroleum products, for reasons outlined in Section 7.2.3.

2.9.3. Groundwater Levels

Groundwater levels were monitored in 2003 and 2004. Based on this data the inferred groundwater
flow direction is to the north east towards Slacks Creek.

2.9.4. Landfill Gas Data ;\2\3

A landfill gas assessment was undertaken by CMPS&F in 1 he investigation included the
sampling and analysis of landfill gas from the monitgring#ells G1, G2, G3, G5, G6, G7 and GW3.
The CMPS&F Report indicates that these wells w@structed to allow gas monitoring, and
included measures such as appropriately scree als and specialised free-venting well caps.
The gas assessment detected elevated conc s of methane from monitoring wells within the
Landfill with concentrations which exeeged She lower explosive limit (LEL) for methane (5%").

However the concentrations of m t@ e monitoring wells located around the boundary of the
Landfill were below the LEL. Q

[LCC has monitored landfill gg concentrations from monitoring wells located around the boundary
of the site since July 28Q0. The monitoring wells which have been monitored include GW1, G2,

G3, CR13, CR14 . The location of the monitoring wells is show in Figure 2, Appendix
A. Since m%'in? dmmenced in July 2000, the concentrations of methane in all boundary

monitorin s [tave been found to be less than the LEL.
The monéring data is summarised in Appendix D.3.1.

* ERA 75 — Waste Disposal, Landfill Siting, Design, Operation and Rehabilitation.
SINCLAIR KNIGHT MERZ
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3. Conceptual Site Model

3.1. Contaminants of Concern

Based on the site history described in Section 2.8 and previous investigations of the site (refer to
Section 2.9), potential contaminants of concern include the following:

a A broad range of metals (including arsenic, cadmium, chromium, nickel, lead, and zinc)
associated with a range of materials potentially disposed at the site.

»  Ammonia and other landfill leachate products formed during t omposition of organic

materials (e.g. fatty acids).
= Organochlorine/organophosphate pesticides (OCP/OPP ;ded as agricultural wastes.
s Volatile or semi-volatile organic compounds (VOCs/S$OCs), including polycyclic aromatic
hydrocarbons (PAHs), associated with the dis f lubricants, paints, oils and fumigants;

and the burning of various wastes.

a  Total petroleum hydrocarbons (TPH) ne, toluene, ethylbenzene and xylenes (BTEX
compounds) associated with the disiogel fuels, lubricants and oils.

= Polychlorinated biphenyls (P ass¥iated with transformers, refrigerants and fluorescent
lighting.

m  Asbestos containing m ACM) such as fibrous sheeting.

3:2. Pote ntiWys

Potential p%f hich contamination may cause a risk to specific receptors include:

s Hu heakh:
— Npalation of soil through dust;

—  ingestion of soil through handling;
—  dermal absorption from soils through handling; and

—  inhalation of vapours and landfill gases.

«  Environmental:
— migration of potential contaminants in surface water runoff; and

—  migration of potential contaminants in groundwater.

3.3 Receptors

The current potential on and off-site receptors include:

SINCLAIR KNIGHT MERZ
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s On-site:
= members of the public; and

—  future users of the site (including construction workers, staff, and patrons).

m Off-site:
— down gradient properties;
= groundwater which is expected to provide to provide a base flow to Slacks Creek; and

— surface water (Slacks Creek).

Slacks Creek is a highly disturbed system which has been heavily 2( ied from its natural state.
Slacks Creek is not a recreational water body or used as a s potable water.

Groundwater within the region is generally not used as a gptah e resource. The closest operational
registered bore is approximately 0.7 km to the norif'of the site. This bore is sub-artesian and
although registered as a potable water source, e bore card indicate that it supplies water
for garden irrigation only. r%

3.4.  Potential Pollutant Linka@

Table 3-1 provides a summary @f't ential source-pathway-receptor (pollutant) linkages with
respect to human health.

= Table 3-1 Potentigl Pollutant Linkages With Respect to Human Health

Source | Pathways | Receptors
gtion of sl through handling 1) Members of the public |
accessing the site '
Dermal absorption through skin through handling i 2) Future site workers
|

| 3) Users of down gradient '

| Inhalation of airborne dust and vapours, and build up landfill gases in :
| Properties

| confined spaces

Potential contaminants
in soil, landfill teichate

Table 3-2 provides a summary of the potential source-pathway-receptor (pollutant) linkages with
respect to the environment.
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s« Table 3-2 Potential Pollutant Linkages With Respect to the Environment

Source Pathways Receptors

Migration of landfill leachate to shallow groundwater and Slacks Creek
1)Surface Water

| 2)Shallow Groundwater

Migration of potential contaminants as sediment in rainfall runoff

%
3

Potential contaminants
in soil

SINCLAIR KNIGHT MERZ
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4. Regulatory Framework

This Section highlights the key elements employed from the relevant regulatory framework in
preparing and implementing the investigation methodologies, assessing the data gathered and
recommending remediation / management approaches.

4.1. Commonwealth Legislation

4.1.1. National Environmental Protection Measure

The National Environment Protection Council, in co-operation wi

Qironmenta[ health agencies,

prepared national guidelines for contaminated land matters in amonal Environment Protection

(Assessment of Site Contamination) Measure 1999 (“the N

3y

The purpose of the NEPM is to establish a nationallyconsftent approach to the assessment of site
contamination to ensure sound environmental m @nt practices by the community which
includes regulators, site assessors, contaminate@ uditors, land owners, developers and

industry.

The NEPM contains two schedules& ;

u  Schedule A which identi@ e gécommended process for the Assessment of Site

Contamination, indicatl ing principles to be applied to preliminary and detailed site

investigations; am\(

uw  Schedule B W@}l prises 10 general guidelines for the Assessment of Site Contamination,
includwe or assessment criteria, field activities and health and ecological risk
assessr ;

The key Sdgment applicable from the NEPM is the nomination of investigation levels (HILs) for
contaminant concentrations above which potential health or environmental risks may occur and
require further investigation. The HILs adopted for the investigation are discussed further in
Section 4.3.

4.2. State Legislation
4.2.1. Environmental Protection Act 1994

In Queensland, the Environmental Protection Agency (EPA) administers the Environmental
Protection Act 1994 (EP Act). The EP Act's emphasis is on managing Queensland’s environment
within the principles of ecologically sustainable development. Chapter 7, Part 8 of the EP Act
details matters relating to the investigation and management of contaminated land. Further, current

SINCLAIR KNIGHT MERZ
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Queensland guidelines for contaminated land include the Drafi Guidelines for the Assessment and
Management of Contaminated Land in Queensland (DoE, 1998) (“the Draft Guidelines™).

The key elements applicable from the EP Act and the Draft Guidelines include:

« Environmental Management Register (EMR): land that has been or is being used for a
Notifiable Activity or has been contaminated by a hazardous contaminant, and about which the
EPA is notified, is recorded on the EMR. Sites recorded on the EMR pose a potential risk to
human health and the environment under the current land use. Entry on the EMR does not

mean the land must be cleaned up or that the current land use r ase.

w  Disposal Permit: Section 424 of the EP Act states that a Di mit must be obtained for
soil that is contaminated and originates at a site listed o
from the subject site. If the chosen remediation option incliMes the removal of contaminated
soil from the subject site to an EPA-licensed la%l,ﬁtﬁen appropriate sampling and analysis

results must be forwarded to the EPA, toget% ipporting documentation and the

EMR prior to removal of that soil

appropriate application form, to obtain aDisPOs Permit. In the case where the subject site is
not listed on the EMR, the EPA may gxe its discretion to issue an ‘approval letter’ or
similar document to acknowledge t appropriate contaminated soil management

approach is being taken in t}q@oval.
4.2.2. Environmental Activity Guidelines (ERA)

WS of proposed, operational and decommissioned landfills

(incorporating land Youtlined in the Qld EPA Guidelines ERA 75 (Waste Disposal) —

Landfill S r‘trmg Operation and Rehabilitation (ERA 75). The Guidelines are designed to
P

Regulations governing,

create a unifie oach to landfill management in Queensland.

Specific t&¢his Project, relevant stipulations on the management and rehabilitation of landfills have
been discussed below.

«  Landfill Gas Criteria: The guideline defines a Lower Explosive Limit (LEL) of 5% and Upper
Explosive Limit (UEL) of 15% for methane based on safety requirements.

a  Site Management Plan (SMP): The ERA 75 outlines triggers for long-term management of
decommissioned landfills through an SMP (pursuant to Chapter 7, Part 8, Division 5 of the EP
Act). This also includes future land use planning and ongoing environmental monitoring
constraints.

SINCLAIR KNIGHT MERZ
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4.2.3. Waste Regulations

The Environmental Protection (Waste Management) Policy 2000 and the Environmental
Protection (Waste Management) Regulation 2000 clarify waste management practices in
Queensland and provide improved environmental safeguards. Developed in conjunction with local
government and industry, the legislation benefits Queensland communities through safer disposal
practices and cost savings from improved planning and management of waste services.

In relation to the identification and evaluation of remediation options for this Project, the key
elements considered from this legislation are:

s The waste management hierarchy of reduce, reuse, recyc plies to contaminated land
management, the management options (in order of dec ng preference) being;:

—  Treatment of contaminated soil on-site, followed }y on-site reuse;

—  Management of contaminated soil on-site€vi propriate mitigation measures to protect
human health and the environment;

- Off-site treatment; and ?\
= Off-site disposal.
peeria specific to individual landfill sites and differentiation

a  The setting of Waste Accepignc
geulated wastes.

between contaminated soj

4.3. Assessment Crit

4.3.1. Riskto @y-lealth

Potential r%inants in Soils
The HILgrm Neonal Environment Protection (Assessment of Site Contamination) Measure

(NEP “the NEPM™) ‘HIL-F for Commercial/Industrial Land’ have been adopted as the
assessment criteria (“the Human Health Assessment Criteria™) for the Investigation. These
guidelines are considered appropriate on the basis that the proposed use of the site is commercial
and the site and public access within the site post-development will be controlled.

The soil Human Health Assessment Criteria adopted for the Investigation are summarised in Table
4-1.

m  Table 4-1 Human Health Assessment Criteria (Soil)

Analyte | Assessment Criteria (mglkg) Assessment Criteria Source

| Lead . 1500 | i
| Arsenic 500 j NEPM HIL-F

| Cadmium 100 |
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Assessment Criteria Source

‘ Assessment Criteria (malkg) |

" Chromium (lI14V1) ’ 500
- Copper . 5000
| Mercury 75
| Nicke! ' 3000
| Zinc 35000

Potential Contaminants in Groundwater Q
As discussed in Section 2.6 there are no registered operational b% undwater users) in the

vicinity of the site. This is likely to be due to the low yield of6r water, which occurs in the
vicinity of the site and the presence of other reliable and higi% ity water sources (i.e.
reticulated water). The nearest registered bore is locaged 700 m north of the site and north of
Slacks Creek. Accordingly the site would not inﬂu@oundwater at the location of this bore.

Groundwater is not planned to be used on th t development (e.g. for irrigation) due to the

low yield and presence of landfill leach to Section 8.2). Whilst the majority of leachate
from the landfill is discharged into 0 &r via sub-surface flow, a small portion of leachate
bankment into the drain. Post development access to the

from the landfill seeps from the
eastern embankment will be by fencing and is not expected to be accessed by human
receptors (e.g. for recreationa

Landfill leachate ﬁ@M discharges to Slacks Creek located 320 m east of the site via
seepages into tl nd groundwater migration. Parts of Slacks Creek down-gradient of the
site are with k and accessible by the public for recreational purposes. Accordingly the
analylm@t have been compared to the Australian and New Zealand Environment and
Conserva¥gn Council (ANZECC) and Agriculture and Resource Management Council of Australia
and New Zealand (ARMCANZ) 2000, Australian and New Zealand Water Quality Guidelines for
Fresh and Marine Waters (“ANZECC Guideline™) for secondary contact recreational use.

A number of potential contaminants were detected for which there is no ANZECC Guideline. In
the absence of an ANZECC Guideline in order of decreasing preference the following Assessment
Criteria have been applied.

a  The Netherlands Ministry of Housing, Spatial Planning and Environment's Circular on target
values and intervention values for soil remediation (2000) (“the Dutch Guidelines™) which
consider both the risk to human health and the environment;

«  The National Health and Medical Research Council (2004) Australian Drinking Water
Guidelines (“the Australian Drinking Water Guidelines™); and
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w  United States Environmental Protection Agency (2009) Region 9 Preliminary Remediation

Goals (“the USEPA guidelines”)

In summary, the Human Health Assessment Criteria adopted for this Investigation and their source

are summarised in Table 4-4.

u Table 4-2 Human Health Assessment Criteria (Water)

Analyte
(HalL unless stated)

! Ammonia as N (mg/L) | 0.5
| Arsenic (mg!L} | 0..05
| Cadmium (mglL) | 0008
' Chromium (mg/L) . 005
Copper (mg/L) | 1 .
| Lead (mglL) | 005
| Nickel (mglL) L 04
| Zinc (mglL) | s

| TPH C10-C40 600
: Benzene 10

Ethylbenzene
meta- & para-Xylene . @
ortho-Xylene i 1400
Isopropylbenzene QV 150
' n-Propylbenzene 150
| 1.24-Trimeth @ [ 15
! p-lsopmﬁ ene -
Dichlorodiffggomethane 390
Chlorobenzene i 300
1.4-Dichlorobenzene 5 40
1.2-Dichlorobenzene 1500
Naphthalene D)
Phenanthrene
| 2-Methylphenol 200
| 3 &4-Methylphenol L 200
' 24-Dimethylphenol )
2.4-Dichlorophenol 200
| 4-Chloro-3-methylphenol | 350
| 245 Trichlorophenol I

SINCLAIR KNIGHT MERZ
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‘ Assessment
Criteria

|
| Toluene 100 Weﬁidelines
_ = p [N Bldelnes

|

Assessment Criteria Source

' Australian Drinking Water GuidelinesQU%
' ANZECC 2000 Recreational Wat a
ANZECC 2000 Recreationa@ lity

| ANZECC 2000 Recreational

| a Wakef Quality
| ANZECC 2000 Re cationf Water Quality

| ANZECC 2000 ggatignal Water Quality
| ANZECC 2% fional Water Quality
NZE creational Water Quality

|
|

A 2000 Recreational Water Quality

>

'Australian Drinking Water Guidelines 2004
| USEPA 2009 Region 9 Tap Water
| USEPA 2009 Region 9 Tap Water
i Dutch Guidelines (aromatic solvents)
‘ Dufch Guide!ines (aromatic solvenfs}
| USEPA 2009 Region 9 Tap Water
| USEPA 2009 Region 9 Tap Water
| Australian Drinking Water Guidelines 2004
| Australian Drinking Water Guidelines 2004
. Australian Drinking Water Guidelines 2004
| Dutch Guidelines

Dutch Guidelines (Cresols)
| Dutch Guidelines (Cresols)
USEPA 2009 Region 9 Tap Water
| Australian Drinking Water Guidelines 2004
| Dutch Guidelines
I ANZECC 2000 Recreational Water Quality
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Landfill Gases
Volatile organic gas data has been has been compared to the National Occupational Health and

Safety Commission (NOHSC) 1995, Exposure Standards for Atmospheric Contaminants in the
Occupational Environment (“the NOHSC Guidelines™). Guideline values provide both a time
weighted average (TWA) and short-term exposure limit (STEL) for human exposure to ambient
gas concentrations within an enclosed building or space, assuming a standard workplace scenario.

The NOHSC Guidelines do not include methane which is a volatile gas produced during the
degradation of putrescible wastes in landfills. Methane is an asphyxig and is highly flammable.
As an asphyxiant in an unventilated enclosed space, methane at 7 % entration can displace

normal air and reduce oxygen concentrations to levels below th Cupational Safety & Health
Administration (OSHA) allowable level (19.5 % O,) (Doyle
(the LEL, refer to Section 4.2.2) methane is flammable. Accor gly a Human Health Assessment
Criteria of 5 % concentration of methane in air has @sed on the basis that it considers both

safety (LEL) and health (asphyxiant) concerns.

SAt 5 % concentration in air

The NOHSC Guidelines are summarised j -3.
«  Table 4-3 NOHSC Guidelines Q

NOHSC Gitueline

Analyte " TWAD || S'l;EL
(mgl” v | (malmé)

n-pentane N 1770 | 210 |

' n-hexane O ARy, |
cyclohexane \ 1035 | B
meth ylcyclohe« | 1610

n-heptanQ~ 1640 | 2050
n-octane | 1400 1750
n-nonane 1050
chlorobenzene . 46
benzene : 16
ethylbenzene [ 434 543
1,2,3-trimethylbenzene
1,2, 4-trimethylbenzene | 123
1,3,5-trimethylbenzene .
p/m-xylene
i 350 655
acetone | 1es | 2375
SINCLAIR KNIGHT MERZ
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4.3.2. Risk to the Environment

Potential Contaminants in Soils
Soil guidelines for the protection of ecological health, such as the NEPM ecological-based

investigation levels (EILs) are not recommended for application at this site on the basis that the
ecological sensitivity of the site is considered to be low (i.e. the site does not support ecosystems
with high ecological value), and the site in its current condition does not appear to be impairing
plant growth. It should also be noted that the NEPM acknowledges in Schedule B(1) Section 3.2
that the EILs for an urban setting “have not been derived to protect nominated ecological values
and are somewhat arbitrary”. For these reasons the use of the EILQN recommended. It should
be noted that the CSIRO is currently working on a methodology to more scientifically robust

and ecologically relevant EILs". @

Potential Contaminants in Groundwater
A qualitative assessment of groundwater receptors e site indicates that the nearest receiving

water body is Slacks Creek. As Slacks Creek i ater system, the appropriate primary
screening criteria are the Australian and Ne %d Environment and Conservation Council
(ANZECC) and Agriculture and Resouy agement Council of Australia and New Zealand
(ARMCANZ) 2000, Australian and Ne land Water Quality Guidelines for Fresh and Marine
Waters (“ANZECC Guideline”) V

On the basis that the curre cal condition of Slacks Creek is a highly disturbed and heavily
modified system, the S%tri 1 value for freshwater ecosystems has been used.

A number of poten ntaminants were detected for which there is no ANZECC Guideline. In
the absence &NN ECC Guideline, the following Assessment Criteria have been applied.

a  UnfediSfgtes Environmental Protection Agency (2009) Region 9 Preliminary Remediation
GoalsN“the USEPA Guidelines™); and

s the Dutch Guidelines.

The Dutch Guideline for hydrocarbon in groundwater has been derived for mineral-based
(petroleum) hydrocarbons. The guideline value was used to compare samples of Total Petroleum
Hydrocarbons (TPH) where the source of the hydrocarbons was petroleum based. This applied to
TPH analytes which had been prepared using a silica gel clean-up to remove interference from
polar organics®.

3 CSIRO, 2008, Draft Proposal for an Australian Methodology to Derive Ecological Investigation Levels in
Contaminated Soils. Report 18/08
¢ Polar organics such as lipids, proteins, sugars etc. are removed by running the sample extract over a charged
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It should be noted that the NEPM includes Groundwater Investigation Levels (GILs) for freshwater
ecosystems. These however are based on the Australian Water Quality Guidelines for Fresh and

Marine Waters (ANZECC, 1992) for the protection of freshwater ecosystems which have now been

withdrawn. Accordingly the NEPM GILs have not been used.

The extraction of groundwater for use (e.g. irrigation) is considered unlikely for reasons outlined in
Section 4.3.1). Accordingly ecological risks associated with extractive uses are considered to be
low and do not require further consideration.

In summary, the Environmental Assessment Criteria adopted for thiQestigation and their source
are summarised in Table 4-4,

m Table 4-4 Environmental Assessment Criteria

Anelyte Assessment |

i Asses: Criteria Source
(Hg/L unless stated) Criteria ASESRTIGM CIBHE SOUIG

| Ammonia as N (mg/L) 23 |
Arsenic (mglL) 0.36 | ANZECC 2000
Cadmium (mg/L) 00008 | ANZECC 20
| Chromium (mgil) 0.04 |
| Copper (mglL) 00025 | Al
Lead (mglL) | 0.0094 " RyzENg#000 Freshwater Ecosystems (80%)
Nickel (mgfL) . 0.017 %CZDDU Freshwater Ecosystems (80%)
' Zinc (mglL) i 1 | ANZECC 2000 Freshwater Ecosystems (80%) .
| TPH C10-C40 ' Dutch Guidelines |

! Benzene ANZECC 2000 Freshwater Ecosystems (80%)

| Toluene &\ 180 - ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems

| Ethy[benz< E 80 | ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
meta- & para-¥glene 340 | ANZECC 2000 Freshwater Ecosystems (80%)
ortho-Xylene . 640 | ANZECC 2000 Freshwater Ecosystems (80%)
Isopropylbenzene . 30 | ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
n-Propylbenzene 128 | USEPA Ecological Risk Assessment Freshwater Screening Benchmarks
1.2.4-Trimethylbenzene . 33 | USEPA Ecological Risk Assessment Freshwater Screening Benchmarks
p~|sopropy1tolﬁene 85 USEPA Ecological Risk Assessment Freshwater Screening Benchmarks
Dichlorodifluorometh-ane 390 USEPA 2009 Region 9 Tap Water
Chlorobenzene . 55 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems |
1.4-Dichlorobenzene 60 . ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems
1.2-Dichlorobenzene 160 - ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems ;
Naphthalene 85 | ANZECC2000 Freshwater Ecosystems (80%) |

silica gel. Non-polar petroleum components then remain in the sample extract for analysis.
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Analyte Assessment

(Wg/L unless stated) Criteria Assessment Criteria Source

! Phenanthrene 2 _ ANZECC 2000 Trigger Value Freshwater/Marine (95% protection)

| 2-Methylphenol ‘ 13 : USEPA Ecological Risk Assessment Freshwater Screening Benchmarks

T 3- & 4-Methylphenol | 543 . USEPA Ecological Risk Assessment Freshwater Screening Benchmarks

: 2.4-Dimethylphenol | 2 . ANZECC 2000 Trigger Value Freshwater/Marine (95% protection)

: 2.4-Dichlorophenol | 120 ANZECC 2000 Trigger Value for Freshwater Slightly-Moderately Disturbed Systems |

I 4-Chloro-3-methylphenol | 350 Dutch Guidelines . |
i I

f=
(431

2.4.5-Trichlorophenol ANZECC 2000 Trigger Value for Freshwater Slighlly-l'v'ly Disturbed Systems
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5. Investigation Methodology
5.1. Scope of Investigation

The scope of the Investigation comprised:

1) asite inspection.

2) the review of historical aerial photography obtained from the Department of Environment and
Resource Management (DERM).

3) the review data provided by Logan City Council (LCC) includ
—~  CMPS&F Environmental, May 1995. Preliminary Si

Plan for The Former Compton Road Land(fill Site.
(“the CMPS&F Report™). ys

—  groundwater and landfill gas monitoring d@n July 2000 to August 2008 (“LCC
of historical groundwater trends within
“the LCC wells”).

g event from monitoring wells present at the site,
the drain exiting the site.

nalysis Plan (SAP) based on the findings of 1) to 3) above
rusive ground investigation to establish whether the site in its

ostivation and Management
for the Logan City Council

Environmental Data”) including an as
three previously installed monitorin

4) the undertaking of a groundwater
and the collection of a water s,

5) the preparation of a Samplj
for the undertaking of fi
current condition poses an ¥nacceptable risk to human health and/or the receiving
environment. pV

6) the undertaﬁge intrusive ground investigation which comprised:

m ar the “Dial Before You Dig Records” of the site and confirmation of service

ns by a Telstra Accredited Underground Service Locator;
» th¥installation and development of nine groundwater monitoring wells around the
periphery of the site, including:

— atotal of five combined shallow groundwater/landfill gas wells intersecting the
perched leachate water (“the perched wells™) within materials contained within the
Landfill (“the waste material®).

— A total of four deeper groundwater wells intersecting the natural groundwater table
below the Landfill (“the groundwater wells™).

w  the excavation of ten shallow test pits within the surface material and sampling of shallow
surface soils for contamination testing at a National Association of Testing Laboratories
(NATA) Accredited Laboratory;

w the undertaking of four Talsma-Hallam Permeameter (permeability) tests from four of the
shallow test pits.
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7) the undertaking of two rounds of landfill gas and groundwater monitoring comprising:
w  landfill gas monitoring from the perched wells and the Landfill vents; and
m  groundwater monitoring and sampling from the four groundwater wells and five perched
wells (collectively referred to as “the monitoring wells™) and from the discharge point of
the drainage channel and the testing of the samples collected at a NATA Accredited
Laboratory.
8) the preparation of an Interim Report on the findings of the intrusive ground investigation
following completion of the two monitoring rounds referred to in 6) above.
9) the undertaking of a further four rounds of landfill gas monitqy nd two rounds of
groundwater monitoring comprising:

a  landfill gas monitoring from the perched wells an dfill vents; and

= one round of volatile gas sampling from the perchgd wells by SIMTARS, and the testing

of the samples collected for a range of voldlile organic contaminants; and

= groundwater monitoring and samplin e four groundwater wells and five perched
wells (collectively referred to as “t oring wells”) and from the discharge point of
the drainage channel and the tg€tipg §f the samples collected at a NATA Accredited
Laboratory.

10) the preparation of an interp€tgfiveMeport (this report) on the findings of the Investigation.

A Preliminary Geotechnical Myestigation was undertaken in October 2009 which comprised the
drilling of 10 borcholeS\gver,the site to provided preliminary characterisation of ground conditions
in the vicinity of t ed buildings, the car/trailer park, and racing track. Ground conditions
encounterecK%t reliminary Geotechnical Investigation have been summarised in this

report.
5.2 stallation of Monitoring Wells

A total of nine monitoring wells were installed as part of the Investigation. All monitoring wells
were installed based on the requirements of the Minimum Construction Requirements for Water
Bores in Australia (2003). Bore logs of the groundwater wells installed as part of the investigation
have been presented in Appendix C.

Perched Wells
The perched wells only intersected the waste material and not the natural materials beneath the

Landfill. The five perched wells were screened across the static water level and into the waste
material above to intersect phase separated hydrocarbons and allow for landfill gas monitoring,.
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A bentonite plug’ was used to seal the perched wells through the surface material.

A summary of the perched well construction details is provided in Table 5-1.

= Table 5-1 Perched Well Installation Details

Monitoring Well Wi |
MW03 | 20 | 1020
MWO4 | 50 | 2060
MWO5 | e0 [ tee0 | Q
MWo7 | 50 | 1060 |
| Mwos [ 0 | 1030 | Q\
Groundwater Wells @

The four groundwater wells were installed through thy wase material, and screened within natural
ground below the waste materials. Q

Where the groundwater wells intersected lo %{ waste material, the hole was advanced to the
base of the waste material. The hole wagsh %{i with a concrete-bentonite slurry and allowed to
cure overnight. Following this, a se onﬁfr was advanced through the concrete casing and into
the natural material below. FV

The groundwater wells werQ-ed through the natural material only. A bentonite plug8 was
installed at the base of {he concYete casing to ensure that an adequate seal between the waste
was achieved.

material and natur

A summary &Nyoundwa‘zer well construction details is provided in Table 5-1.

@ Groundwater Well Installation Details

e Total Depth | Screened Interval

MWO1 50 5.0-7.0
W02 75 | 4575
MWO6 9.0 8.0-9.0
MW09 | 80 | 5.0-8.0

Well Development
All monitoring wells at the site were developed by removing a minimum of three well volumes of

water (or until well purged dry), until groundwater parameters stabilised.

7 of a minimum thickness of 1 m
8 of a minimum thickness of 1 m.
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5.3. Soil Sampling

During the installation of monitoring wells, samples of surface soils were collected incrementally
until the intersection of the waste material, and from trial pits excavated over the capping layer.

Soil samples were screened using a photo-ionisation detector (PID)” for the presence of volatile
hydrocarbons. No detects were noted in any sample across the site.

Samples were immediately placed in appropriately preserved containers and placed on ice for
transportation to the laboratory.

Selected soil samples from within the shallow soil profile'” wc;%gtted for analysis of a broad
range of potential contaminants including:

m  Inorganic analytes: V4
—  Metals (arsenic, cadmium, chromium, , lead, nickel, zinc and mercury);
= pH;

—  Asbestos; 0

a  Organic analytes:

—  Total petroleum hydro% H);
—~  Volatile Organic (’@m s (VOC) including BTEX (benzene, toluene, ethylbenzene
and xylenes);

- Semi-volaj ic Compounds including:
- Pxiy Aromatic Hydrocarbons (PAH);
endls;

lychlorinated Biphenyls (PCB);
— "~ Organochlorine Pesticides (OCP); and
—  Organophosphate Pesticides (OPP).

5.4. Landfill Gas Monitoring and Analytical Testing

Perched wells were fitted with gas monitoring well caps to allow for landfill gas'' monitoring.

? Calibration certificates are included in Appendix D.
19 Depths less than 0.3 m bgl.
' Including methane, oxygen, carbon dioxide, carbon monoxide and hydrogen sulphide
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Wells were sealed for a minimum of 48 hours prior to monitoring. A landfill gas meter (GA2000 or
similar)'? was used to monitor gas concentrations from within the monitoring wells for three
consecutive minutes. Peak and average landfill gas readings were recorded.

Four existing landfill vents at the site were also monitored for three consecutive minutes from
sampling ports at the base of the vent.

5.5. Groundwater Sampling

Groundwater levels were recorded using a Solonist Oil-Water Interf robe'’. Wells were then
purged until groundwater parameters stabilised, or until the well wa . Post purge groundwater
physico-chemical parameters” of recharging water were recopdeds

Samples were collected using a disposable bailer. Samples were¥placed into appropriately
preserved sample containers and placed on ice for tggisportation to the laboratory.

Samples for metals analysis were filtered to 0.4 %}1‘101‘ to placing in a sample container.

Groundwater samples were submitted fi [§sis of a broad range of potential contaminants
including;:

m Inorganic analytes: @

~  Metals (arsenic, cadigm, chromium, copper, lead, nickel, zinc and mercury);

- B AWV
w  Organic an%@
- T et®leum hydrocarbon (TPH) fractions;

- %ﬂle Organic Compounds (VOC) including BTEX (benzene, toluene, ethylbenzene
a xylenes);

—  Semi-volatile Organic Compounds including:
—  Polycyclic Aromatic Hydrocarbons (PAH);
—  Phenols;
—  Polychlorinated Biphenyls (PCB);
—  Organochlorine Pesticides (OCP); and
—  Organophosphate Pesticides (OPP).

12 Calibration certificates are included in Appendix D.
13 Calibration certificates are included in Appendix D.
" Including pH, dissolved oxygen (DO), reduction potential, total dissolved solids (TDS) and temperature
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6. Site Conditiqns

6.1. Ground Conditions

A conceptualisation of the ground conditions at the site is provided in Figure 5, Appendix A.
Exploratory bore logs, including the logs from the Preliminary Geotechnical Investigation are
included in Appendix B.

Surface Material

For the majority of the Landfill, the surface material was found to I)anrised of a layer of silty
sand (0-0.1 m thickness) and an underlying clay based material co ed of sandy clay to clayey
sand (0.2-0.8 m thickness).

The surface material layer of the eastern embankment of ty Landfill was found to be comprised of

well compacted clayey sand (0.2-0.5 m thickness)@

Waste Materials %

The thickness of waste materials encountgre ied from 1.2 m to 10.5 m. Where encountered,
waste materials (30-90%) were found pPxed in a damp to saturated grey unconsolidated clay

or sandy clay matrix (10-70%). T astg Intersected in the investigation was domestic in origin,

idual putrescible materials. Common items noted in the
aging, plastic bags, metal fragments and glass bottles. No

and appeared to contain infre
waste materials included pl
regulated wastes were poted inthe waste material intersected.

The waste materia@ been placed directly over natural materials in the majority of exploratory

boreholes. &\

Natu ra@ﬁrlal

The naturMymaterial was generally a sandy or silty clay of weathered sandstone. This was underlain
by the coarse grained red and white low strength sandstone. The sandstone was incised with a
medium strength siltstone in several locations across the site.

In background locations across the site (including in locations within the wooded area along the
western portion of the site), the soil profile was a silty sandy clay material consistent with the
weathered sandstone.

6.2. Groundwater
Two groundwater systems have been observed on the site. These include:

s groundwater within the weathered sandstone beneath the Landfill; and

m  perched water within the Landfill.
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Perched water within the Landfill is expected to be recharged from the lateral migration of
groundwater entering the Landfill and the vertical migration of rainwater through the surface
material.

The CMPS&F Report describes the Landfill as being constructed using a method which involved
the excavation of trenches, and the placement and compacting of waste within the trench. The
report does not describe the construction of a liner system.

The absence of an engineered liner was confirmed during the Prelimin Geotechnical
landfill site. The
mve been placed directly

Investigation which involved the drilling of 10 boreholes over the

Preliminary Geotechnical Investigation confirmed that waste m
over natural materials. This was found to be the sandy clay eathered sandstone) in the
majority of boreholes. In BH4 waste materials were found to e been placed directly over the

sandstone. Consequently it is considered highly likelythat ﬂle perched water within the Landfill is

in connection with groundwater in the weathere

Evidence of a connection between the two g ter systems within the site can be drawn from
the presence of organic contaminants a% nia from groundwater samples taken from MW06
and MW09. MWO06 and MWO09 are monitdvhg wells which target groundwater in the weathered
-gradient) boundary of the Landfill (refer to Appendix
D.2.2). If there was not a C‘@ between the perched water within the Landfill and the
groundwater in the weathered Sgndstone, elevated concentrations of organics and ammonia would
not have been expe@Wfound in the samples from MW06 and MW09.

sandstone beneath and at the eas@r

Figure 6, Ap ix ¥provides a summary of the groundwater levels monitored during the
investigati th%he groundwater within the weathered sandstone and perched groundwater
within fill flow in a north easterly direction towards Slacks Creek. The perched

groundwat® within the Landfill is expected to combine with the groundwater in the weathered
sandstone down gradient of the site. This is evident from ammonia and organic contaminants
detected in CR13 which is a groundwater monitoring well installed by LCC down gradient of the
Landfill.

Perched water within the Landfill potentially seeps into the drain on the eastern boundary of the
site, as the elevation of the drain is below perched water levels within the Landfill. In addition
seepages from the eastern embankment of the Landfill were observed in the north eastern corner of
the site.

Appendix D.4 provides a summary of groundwater observations made during the undertaking of
the investigation. Odours and sheens were observed in some of the monitoring wells within the
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site. Further discussion on the quality of the perched water within the Landfill and groundwater
within the weathered sandstone is provided in Section 7.2.
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7. Analytical Results

This Section provides a summary of the analytical results of the investigation. A complete
tabulation of the analytical results and a comparison of these with the Human Health and
Environmental Assessment Criteria are provided in Appendix D. A copy of the laboratory
analytical reports is provided in Appendix E. An assessment of the quality of the data is provided
in Appendix F. A discussion of implications of the analytical results in regard to the risk to the
environment and human health is provided in Section 8, and the remedial requirements in Section
9,

74.  Soil Analytical Results ;\2\

Seventeen samples of capping material (0-0.1 m or 0.2-0.3m) analysed for a range of potential
contaminants including metals'®, asbestos, and/or o@cﬁalytesm. Table 7-1 provides a

summary of the analytical results for metals. %

s Table 7-1 Metals, Surface Material

Human |
Analyte Health Minimum. | W3xinam
(mafka) | Assessment Value Value
Criteria

Arsenic
| cadmium

Chromium ; 50§ | 2 : 28
Copper | e ; 16
Lead | % 18

| Nickel \ 3000 10
| Zinc 35000 | | @

Mercury % 5 75 | !
Note: The an Health Assessment Critiera are defined in Section 4.3.

Metals (chromium, copper, lead, nickel and zinc) were found in some of the samples analysed in
low concentrations which were well below the Human Health Assessment Criteria.

Asbestos fibres were not detected in any of the samples analysed.

All organic analytes were below laboratory detection limits in the samples analysed.

15 metals included arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury

16 organics included total petroleum hydrocarbons (TPH); BTEX — benzene, toluene, xylene isomers, and
ethyl benzene; polycyclic aromatic hydrocarbons (PAH); phenolic compounds; total polychlorinated
biphenyls (PCBs); and organochlorine / organophosphate pesticides (OCPs/OPPs).
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Permeability and Drainage of Surface Material
In-situ Talsma-Hallam Permeameter tests of the clay based material within the surface material

indicates that the permeability of this material varies between 10 and 10”* m/s. The test results,
and an estimated permeability of the clay based material based on particle size analysis are
summarised in Table 7-2.

m Table 7-2 Permeability Test Results

Estimated
s . Thickness of Talsma-Hallam Permeability
Exploratory Location Deﬁ;;;;flﬁ gafud Clay Based Permeameter Res'i.>f Clay | Based on Particle
3 9 Material (m) Based Maicriz! Size Distribution
Testing
TP2 0.2 0.4 k#4007 mis
TP3 0.1 0.8 kX 190108 m/s (k = 10® m/s)
TP4 0.1 0.5 H=14x107m/s Estimate only
TP5 0.1 0.5 (k=4.4%108 mls)

TP 0.15 0.2% Not measured i

Low bunds have been constructed overyyrtgof the site to assist with the shedding of rainfall runoff
off the surface material into the W e northern and southern boundaries of the site (refer to
Section 2.4). These surface %nage measures and the low permeability of the clay based
surface material will assist wniting the infiltration of rainfall into the Landfill. The temporary

ponding of water has hgen obs@rved on the site in some locations following rainfall in capping

areas which have pressions following ground subsidence.

7.2 GyguNwaler Analytical Results

Five ro@ groundwater monitoring have been undertaken at the site. Groundwater samples
. e 17 » 18
collected Were tested for a range of inorganic'’ and organic™® analytes.

17 inorganic analytes included metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury)

and ammonia
'* organic analytes included:

— total petroleum hydrocarbons (TPH)

—  volatile organic compounds: BTEX — benzene, toluene, xylene isomers, and ethyl benzene;
monocyclic aromatic hydrocarbons; oxygenated compounds, fumigants, halogenated
aliphatic/aromatic compounds; trihalomethanes; naphthalene)

—  semi-volatile organic compounds: polycyclic aromatic hydrocarbons (PAH); phenolic compounds;
total polychlorinated biphenyls (PCBs); and orgnanochlorine / organophosphate pesticides
(OCs/OPs).
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7.2:1.

Physico-Chemical Parameters and Ammonia

Table 7-3 provides a summary of the physico-chemical parameters and ammonia analytical results
for the on-site monitoring wells.

s Table 7-3 Physico-Chemical Parameters and Ammonia, On-site Locations

Perched Water Within Former Landfill

Groundwater Beneath Former Landjill

Down-gradient Croge:g.adefl

i . (MWO3, MW04,
(oe, MW09) |~ iom)

Min | Max. Uy Win

Human
Health
Assessment
Criteria

Environmental
Assessment
Criteria

Down-gradient
(MW0S, MWOT)

Cross-gradient
(MW02)

Min ‘ Max

Dissolved Oxygen (mgfL) 1.1 5.8 1. 0 0.1 7.1 0.1 1.9
Total Dissolved Solids (ppK) 2.9 49 0.3 4 0.4 2.2 1.1 3.2
pH 3.4 4.1 ¥ 64 44 7.7 6.8 7.6
Reduction Potential (eH) 279 %—44 275 -197 262 -150 -87
Temperature (°C) 224 195 241 19.4 25.3 203 237
Ammonia as N (mg/L) 2.3 % 0.5 50.4 228 43.4 120

13-054

0.01 0
Note: The Environmental and Human Health s%t Criteria are defined in Section 4.3.

Perched water within the Landfill
oxygen (DO), and acidic to sligh

In general, groundwater in th&veathered sandstone was generally acidic and saline, as observed in

samples from the crossWnt, and down-gradient monitoring wells.

Elevated concenfrati f ammonia which exceed the Environmental and Human Health
Assessment&;&c were found in groundwater samples from down-gradient monitoring wells
which tp rched water within the Landfill (MW05 and MWO07), and groundwater
monitoringwells in the weathered sandstone (MWO06). The results show that the Landfill is
producing elevated concentrations of ammonia in leachate, which is impacting on both the perched

groundwater and the underlying aquifer.

Table 7-4 provides a summary of the physico-chemical parameters and ammonia analytical results
for the off-site monitoring wells and the surface water drain.
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u  Table 7-4 Physico-Chemical Parameters and Ammonia, Off-site Locations

Off-site Wells
3 Human I e |
! Environmental Health Up-gradient Cross-gradient Down- gradlent
Analyte Assceifmﬂm Assessment | (CR14, MWO1) (CR15) (CR13)
e Criteria '
IMax il Max Min
Dissolved Oxygen (mg/L) 1.9 59 2.4 4.6 29 4.0 4.0 6.6
Total Dissolved Solids (ppK) 0.2 7.3 0.1 0.9 0.2 0.4 0.2 0.3
pH 3.8 43 5.0 6.0 5.0 5.7 7.0 1.5
Reduction Potential (eH) 148 407 18 10 2 111 -16 68
Temperature (°C) 21.2 22.6 19.7 ; 21.6 224 19.4 257
Ammonia as N (mg/L) 2.3 0.01 0.14 0.06 9.79 9.79 4.21 4.21
Note: The Environmental and Human Health Assessment Criteria efifed in Section 4.3.

13-054

Table 7-4 shows that the physico-chemical parameteys foythe up-gradient and cross-gradient off-

site monitoring wells were similar to the results fi -qundwater samples taken from up-gradient

and cross-gradient monitoring wells beneath th | in the weathered sandstone.

Elevated concentrations of ammonia w %ﬁ?ded the Environmental and Human Health
Assessment Criteria were found in the ring well down-gradient of the Landfill (CR13) and

the drain. The maximum conc ammoma detected in CR13 (9.79 mg/L) was lower than
the maximum concentrations 1n the perched water within the Landfill (228 mg/L). This
may be partly attributed to t ion of ammonia as the perched groundwater within the Landfill

mixes with the ground ter within the weathered sandstone, and further attenuation in the aquifer
as groundwater m ath the site to CR13.

Perched groy@dwhger within the Landfill potentially seeps into the drain on the eastern boundary of

The ele
perched groundwater from the Landfill and possibly other off-site commercial/industrial sources
(refer to Section 2.4).

the siteg. is that the elevation of the drain is below perched water levels within the Landfill.
Vv

concentration of ammonia found in the drain is likely to be attributed to seepage of

7.2.2. Metals

The analytical results for metals are summarised in Table 7-5 for the on-site monitoring wells, and
Table 7-6 for the off-site monitoring wells.
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a Table 7-5 Metals, On-site Locations

Analyte
(mafL)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zinc
Mercury

Environment Human

Groundwater Beneath Former Landfill Perched Water Within Former Landfill

Cross-gradient

al Health Cross-gradient Down-gradient s Down-gradient
Assessment | Assessment (MW02) (MWOB, MWOS) (MACE W02, (MW05, MWO7)
e RS MW08)
Criteria Criteria — L —— & -
i J Min Max Min
0.36 0.05 0.001 0.025 0.018 0.002 0,008
0.0008 0.006 0.0003  0.0006 0.0002 0.0007 0.0006
0.04 0.05 0.001 0.009 0.001 0.012 0.019
0.0025 1 0.003 0.018 0.006 0.02 0.009

19 0.124 0.012 0.122

0.0094 0.05 0.001 0.043 0.003 Q 0.048 0.002
0.017 0.1 0.002 0.1 0.0 @

0.031 5 0.06 0350 0,021 u,a@ 0.463 0.043
0.0054

Note: The Environmental and Human Health Assessment ‘teriaﬁre defined in Section 4.3.

s Table 7-6 Metals, Off-site Locations

Analyte

(mafl)

Arsenic
Cadmium
Chromium
Copper
Lead
Nickel
Zing
Mercury

Note: The

]

Environment Human vffelielols
al Health
Assessment | Assessment
Criteria Criteria
036 0.05 N » 0002 0002 = 0016 0022 0.001
0.0008 u.nnsQ~ 0.0003 0.0008 0.0004 0.0011
0.04 0.05 0.01 0.021 0.007
0.0025 0.014 0.028 0.002 0.007 0.002 0.02
0.0094 0.026 0.115 0.002 0.013

\ 0. 1 0.028 0.038 0.003 0.001 0.001 0.001 0.005
0.072 0.154 0.014 0.07 0.016 0.042 0.09 0.173

ironmental and Human Health Assessment Criteria are defined in Section 4.3.

Elevated concentrations of copper, lead, nickel and zinc with concentrations above the
Environmental Assessment Criteria were found in MWO1 (refer to Table 7-6) which is a
monitoring well located up-gradient of the Landfill in the weathered sandstone.

Elevated concentrations of copper and zinc with concentrations which exceed the Environmental
Assessment Criteria were also found in CR14 which is an off-site monitoring well located up-
gradient of the Landfill. Lead was found with concentrations which exceeded the Human Health

Assessment Criteria in groundwater samples from off-site well MWOL.

MWO01 and CR14 are considered to be up-gradient of the Landfill on the basis that: these
monitoring wells are located on the western boundary on the known extent of the Landfill (refer to
Section 2.8); elevated concentrations of ammonia (which is an indicator of the presence of landfill
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leachate) have not been detected in groundwater samples from these wells (refer to Table 7-4); and
the absence of waste materials encountered when drilling the monitoring well in MWO01" (refer to
Appendix B).

Table 7-5 shows that the majority of samples from the on-site monitoring wells had concentrations
of copper, lead, nickel and zinc with concentrations above the Environmental Assessment Criteria.
The maximum concentrations detected, however, were lower than those found in MWO1. The
findings indicate that elevated concentrations of metals occur in the vicinity (and up-gradient) of
the site. The sources of these metals are unknown, and are potentially derived from industrial
sources in the vicinity of the site, or naturally occurring within groy ter. Notwithstanding this,
leachate from the Landfill is unlikely to be having a deleteriou% 1 groundwater with respect
to metals.

An elevated concentration of cadmium which exceedgd thg?Environmental Assessment Criteria
was detected in the drain on the eastern boundary d§ ite in one of the sampling rounds. All
other samples from the drain and groundwater entrations of cadmium which were below

the Environmental Assessment Criteria. ?\

7.2.3. Hydrocarbons

The analytical results for Total | Hydrocarbons (TPH) are summarised in Table 7-7 for
the on-site monitoring well le 7-8 for the off-site monitoring wells.

m  Table 7-7 Total PéXolegim Hydrocarbons, On-site Locations

Groundwater Beneath Former Landfill Perched Water Within Former Landfll

| Eivironmental
Assessment
Criteria

Cross-gradient own-gradi {L,ﬁmgﬁd[%’;t Down-gradient

(MW02) (MWO5, MWOT)

Analyte
(uglL) ’

Min ‘ Max ‘ Mn | Max

C6-C9 50 50 30 60

C10-C14 840 580 90 800
C15-C28 2500 1700 300 1900
€29 - C36 710 710 680
C10 - C36 4050 2990 440 3170

1 Note LCC has been unable to provide the exploratory logs and well construction records for CR13, CR14,
and CR135,
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s Table 7-8 Total Petroleum Hydrocarbons, Off-site Locations

Off-site Wells

Environmental
Assessment
Criteria

Up-gradient

Analyte
(CR14, MWO1)

(HalL)

C6-C9

C10-C14 60
C15-C28 400
€29 - C36 240
C10-C36 690

monitoring wells when compared to sa
around the boundary of the Landfill JWhi

@

Concentrations of TPH were generally high?~ )

Cross-gradient
(CR15)

160 0
100
60 ¢ 200

Min

500
530

1100

80
350
130
560

les from down-gradient groundwater
perched water from monitoring wells located
ot directly sampled in this investigation, elevated

concentrations of TPH would al@ cted to be found in perched water within the central parts

of the Landfill.

Q.

Due to the presence ofved concentrations of TPH in the first monitoring round,
ons were included the laboratory analysis in addition to TPH in the

aliphatic/aromatic
second and thir%{: ing rounds for selected samples. The analytical results for

aliphatic/ar

Tab

Groundwater Beneath Former Landifill

Human Health/

Environmental Cross-gradient

[ (Mwo2)

Assessment
Criteria

Aliphatic C10-C14
Aliphatic C15-C28
Aliphatic C29-C36
Aliphatic C10 - C36
Aromatic C10-C14
Aromatic C15-C28
Aromatic C29-C36
Aromatic C10 - C36

SINCLAIR KNIGHT MERZ

DL Documents

Down-gradient y
(Mwos, Mwog) | ¢

tictydrocarbons are summarised in Table 7-9.

Max

60

60

~ Cross-gradiel

“PAromatic/Aliphatic Hydrocarbons, On-site Locations

MWO3, MWO4,

70

70

nt

Min

60

60

Perched Water Within Former Landfill

Down-gradient

] e

MW05, MWO7)

400
150
550
180

180
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Groundwater Beneath Former Landfil Perched Water Within Former Landfill

| |
Human Health/ | i " Cross-gradient
Environmental | Cross-gradient v (W03, M4
Assessment (MW02) W06, . r.i,\f.rr[}’g :
Criteria = | L

Min Max [Max

Aliphatic/Aromatic
C10- C36

Note: The Environmental and Human Health Assessment Criteria are defined in Section 4.3.

600 60 70 60 730

An elevated concentration of aliphatic/aromatic hydrocarbons which exceeded the Environmental
and Human Health Assessment Criteria was detected in the sample 1@ MWO05 (730 pg/L Cip-Cse)
in the second monitoring round. All other samples tested howeyer oncentrations of
aliphatic/aromatic hydrocarbons (Cio-Css) which were belo vironmental Assessment
Criteria. \@

Y4
With the exception of the sample from MWO05 in tI@nd monitoring round, the concentrations

of aliphatic/aromatic hydrocarbons (Cig-Csg) w% than concentrations of TPH (C;y-Cs4) in
the samples analysed (refer to Appendix D.&). example, in the third monitoring round, the
sample from MWO04 had a TPH (Cjo-Cyfcgn¥entration of 1420 pg/L, and an aliphatic/aromatic

hydrocarbon (C,¢-C36) concentratiorg of . The difference between these results is attributed
to the removal of polar based orgdhicNfia silica gel clean up which is a standard procedure for
the analysis of aliphatic/aro ocarbons. The aliphatic/aromatic hydrocarbons remaining in

the sample following silica g&clean up are largely petroleum derived non-polar hydrocarbons.
Conversely it should b%ﬁ?i that TPH analysis includes all recoverable hydrocarbons (polar and
-P

non-polar) and inc

In the fourtt@ring round samples were analysed for TPH, and TPH ‘with silica gel clean up’.
The ana, | reYults for the on-site monitoring wells are shown in Table 7-10, and the off-site
monitorin®wells in Table 7-11.

etroleum based hydrocarbons.

m  Table 7-10 Total Petroleum Hydrocarbons, 7 October 2009, On-site Locations
‘ Groundwater Beneath Former |

. Matar VWithi
Human Landiil Perched Water Within Former Landﬁil_

| Health/ I s dlz e — iyt Al Ly
Down-gradient Cross-gradient Down-gradient

Anal [ Cross-
406 | Environmental Cross

(/L) | “Assessment |—dradient --I-—- 7 - I o
‘ Criteria MWwo2 MWO0E | MWOS MWO03 | MW04 MWo8 I MW05 ‘ MWO07
| |

C6-C9 ! | 30 | i 50 [ s [ s [ s
C10-C14 _ 3 | 60 | 70 | 410 | | 370 | 59
C15-C28 | 960 | 180 | 120 | 880 | | 1190 | 1300
2 Such as fatty acids, lipids, proteins, sugars etc.
SINCLAIR KNIGHT MERZ
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Human GFDUHG\'-'ﬂhiFaEz;ﬁam Former Per;hed \Water Within Fnrmer Landiill

[ Health/ — — e i -
2 Cross-

; Environmental : | Down- gradrent

(hglt) Assessment  |—edent

Criteria i MWO02 .- Wy PUMOE ‘ MWO7

€29 - C36 | 220 | 60 60 | 290 | | 410 | 270 |
C10-C36 | 153 | 310 | 250 | 1580 | 970 | 2160 |
| Total Petroleum Hydracarbons (Silica Gel Clean Up)
| c10-Ct4 ' i
C15-C28 ' ' i
€29-C36 ety ' ' ' '
C10 - C36 600 i | |
Note: The Environmental and Human Health Assessment Criteria are

Analyte

ection 4.3.

Table 7-11 Total Petroleum Hydrocarbons, 7 OctoheN00p, Off-site Locations
Human Off 9|te '"'ﬂlls
Health/ T e e (a8 et Tt

(uglh) Environmental Up gradlent -gradiel rro8s dradlent Down gradient |

HOL) Assessment - R & - |

Criteria MWO1

Analyte

Total Petroleum Hydrocarbons

| 06-C9 | ‘ , :

C10-C14 ] _ T 80 |
| c15-C28 ; I g T [
| C29-C36 ; [, 100 @ | 10 |
: c10-C36 260 50 | 560

Total Petroleum Hydrocarhons (Silica Gel Clean Up)

C10-C14 ' |

C15-C28 Q '

C29-C36

C10-C36 ' . '

Note: T mental and Human Health Assessment Criteria are defined in Sectlon 4.3.

Table 7-10 and Table 7-11 show that whilst elevated concentrations of TPH were detected, the
concentrations of TPH with silica-gel clean up were below laboratory detection limits in the
majority of samples analysed. In regard to the TPH detected in the fourth monitoring ro und, the
laboratory advised that the main source of hydrocarbons found were not petroleum based, however
the source of the hydrocarbons could not be confirmed.

These findings, and those for the analysis of aliphatic/aromatic hydrocarbons (with the exception of
the aliphatic/aromatic sample result from MWOS in the second monitoring round) show that the
elevated concentrations of TPH detected in groundwater, are likely to be comprised of mainly non-
polar and non-petroleum based organic substances present in landfill leachate which are being
generated through the decomposition of putrescible materials.
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7.2.4. Volatile Organic Compounds

The analytical results for the volatile organic compounds (VOC) found in samples with
concentrations above laboratory detection limits are summarised in Table 7-12 for the on-site
monitoring wells, and Table 7-13 for the off-site monitoring wells.

m  Table 7-12 Volatile Organic Compounds, On-site Locations

Groundwater Beneath Former Landfill ‘ Perched Water Within Former Landfill

Environmental | Human Health Cross-gradient
(MWO3, MW04,

_MWOE)

Down-gradient
(MWO

Analyte Cross-gradient Down-gradient

/ Assessment Assessment 3 i
f MW M WWna
(pall) Criteria | Criteria (MW02) (MW0B, MW03) I

Min Max

Monocyclic Aromatic Hydrocarbons

Benzene 2000 10 6 3 5
Toluene 180 1000 y 4 10 10
Ethylbenzene 80 150 2 1 5
meta- & para-Xylene 340 200 2 10 9
ortho-Xylene 640 1400 % 4 3
Isopropylbenzene - 30 v 5

n-Propylbenzene 128 e @ 8

;’}izﬁ?emylbenzena il @V 24 "
p-lsopropyltoluene 85 29 18
Halogenated Aliphatic Compounds

E‘iachlorodiﬂuoromema 390 2 390 60

Halogenated Aromatic Com

Chlorobenzene 300 7 8 7 26
1.4-Dichlorobenzen \ 6 ; 40 i 6 47
1.2-Dichlorobeg 160 1500 8
Polycyclic €rompgtic Hydrocarbons

Naphthalene 85 70 20 20 10 24

Note: The Environmental and Human Health Assessment Criteria are defined in Section 4.3.
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s Table 7-13 Volatile Organic Compounds, Off-site Locations

QOff-site Wells

Environmental Environmental Up-gradient Cross-gradient Down-gradient

(uall) Aagssinent fegeammant (CR14, MW01) (CR15) (CR13)

Analyte

Monocyclic Aromatic Hydrocarbons

Benzene 2000 10
Toluene 180 1000 Q

Eihylbenzene 80 150

meta- & para-Xylene 340 200

ortho-Xylene 640 1400

Isopropylbenzene 30 y 4
n-Propylbenzene 128 @
1.2.4-Trimethylbenzene 33 ks

p-lsopropyltoluene 85 %
Halogenated Aliphatic Compounds v
Dichlorodifiuoromethane 90 390 @

Halogenated Aromatic Compounds V

Chlorobenzene 55 300 @

1.4-Dichlorobenzene 60 4

1.2-Dichlorobenzene 160 1500

Polycyclic Aromatic Hydrocarbons y
Naphthalene B Q

5
Note: The Envir Kent hd Human Health Assessment Criteria are defined in Section 4.3.
A
1

VOCs w
samples WOI
detected did not exceed the Environmental Assessment Criteria.

ted in samples from the perched water within the Landfill, and from groundwater
own-gradient monitoring wells within the Landfill. The concentrations of VOCs

| 4-Dichlorobenzene was detected in a sample of perched water from MWOS in the second
monitoring round with a concentration which exceeded the Human Health Assessment Criteria.
All other samples of perched water from MWOS5, the other groundwater monitoring wells and the
drain, had concentrations of 1.4-Dichlorobenzene which were below the Human Health
Assessment Criteria.

VOCs were not detected in any off-site groundwater samples, or in water samples from the drain.

SINCLAIR KNIGHT MERZ
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Greyhound |

7.2.5. Semi-Volatile Organic Compounds

The analytical results for semi-volatile organic compounds (SVOC) found in samples with
concentrations above laboratory detection limits are summarised in Table 7-14 for the on-site
monitoring wells, and Table 7-15 for the off-site monitoring wells.

s Table 7-14 Semi-Volatile Organic Hydrocarbons, On-site Locations

Groundwater Beneath Former Landfill Perched Water Within Former Landfill

Down-gradient
v

Environm Human = ==
ental Health Up-gradient Cross-gradient Down-gradient
Assessme | Assessme (MW01) (MW02)

nt Criteria | nt Criteria
Min Max

Cross-gradient
MWO03, MWO04,

Polycyclic Aromatic Hydrocarbons

Phenanthrene 2 - i 1.1

Phenolic Compounds y 4

2-Methylphenol 13 200 225
3- & 4-Methylphenol 543 49
2.4-Dimethylphenol 2 730 % 4.6

2.4-Dichlorophencl 120 200 ?“ 13
4-Chloro-3-methylphenol = 350 350 @ 36.4

2.4.5-Trichlorophenol 0.5 1

13-054

Note: The Environmental and Hum alth Assessment Criteria are defined in Section 4.3.

Table 7-15 Semi-Vola ’- panic Compounds, Off-site Locations

Off-site Wells

=nViron meiit Human e
Analyte al Health Up-gradient Cross-gradient Down-gradient
(Lgll) Assessment | Assessment | (CR14, MWO1) (CR15) (CR13)

Criteria Criteria
Max Min Max

atic Hydrocarbons

Polycyclic NG
Phenanthrene 2 =
Phenolic Compounds

2-Methylphenol 13 %0
3- & 4-Methylphenol 543
2.4-Dimethylphenol 2 730
2.4-Dichlorophenol 120 200
4-Chloro-3-methylphenol 350 350
2.4.5-Trichlorophenol 0.5 1

Note: The Environmental and Human Health Assessment Criteria are defined in Section 4.3.

As shown Appendix D.2.2, elevated concentrations of phenolic compounds which exceeded the
Environmental and Human Health Assessment Criteria were found in a sample of perched water
from MWO05 in the second monitoring round. All other samples of perched water from MWO05, the
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other groundwater monitoring wells and the drain, had concentrations of phenolic compounds
which were below the Environmental and Human Health Assessment Criteria.

All other SVOC analytes were below the Environmental Assessment Criteria in the samples
analysed. Organo-pesticides, oxygenated compounds, fumigants, and PCB were not detected in any
of the groundwater samples tested. SVOCs were not detected in groundwater sampled from off-site
wells, or in water sampled from the drain.

7.3. Landfill Gas Monitoring

Historical Monitoring

L.CC has undertaken an ongoing landfill gas monitoring progrgs to 2008) from monitoring
wells fitted with free-venting gas well caps installed around @mdary of the site. The
monitoring program has detected low levels of methane gaspover this time period with
concentrations which were well below the LEL for gfeghane (5%). These findings indicate that gas
from the Landfill is unlikely to pose an unaccep@%o off-site receptors (refer to Section
2.9.4).

Concentrations of methane ranged betw
0% and 0.3% along the northern,

Concentrations of CO, rang n 0% and 11.2% along the eastern boundary of the site, 0% to
6.3% along the northern boundiy, 0% and 7.3% along the western boundary and 0% to 10.1%

along the southern UQ
Full copies %s onitoring data have been included in Appendix D.3.1.

Landfi s Mbnitoring

As part‘ﬁe‘hwestigation landfill gas monitoring wells were installed within the Landfill, as
described in Section 5.2. Five rounds of landfill gas monitoring have been undertaken, the results
of which are summarised in Appendix D.3.2. Six rounds of landfill gas monitoring were
undertaken by SKM for the Investigation. The methodology used for landfill gas monitoring is
summarised in Section 5.4.

Elevated concentrations of methane which exceeded the LEL were detected in monitoring wells
MWO04, MWO05, MWO08 and MW09 in the majority of monitoring rounds undertaken during the
Investigation. Maximum concentrations found ranged between 49.7% (MW07) and 99.3%
(MWO08).

Elevated concentrations of carbon dioxide have also been detected in these wells. Maximum
concentrations found ranged between 9.5% (MW07) and 15.5% (MW04).

SINCLAIR KNIGHT MERZ
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It should be noted that portable landfill gas analysers report hydrocarbon vapours in addition to
methane. Consequently a methane reading from the analyser can be comprised of methane and
other hydrocarbon vapours.

Gas samples from the monitoring wells MW03, MW04, MWO05, MWO07, and MWO8 were collected
by Simtars on the 29 October 2009 and analysed for 73 volatile organic compounds (VOC). A
copy of the report prepared by Simtars on the gas analysis is provided in Appendix F. The
analytical results from the VOC gas analysis are summarised in Table 7-16. It should be noted that
the VOC analytical methodology used by Simtars does not include methane. Simtars advised that
there were unable to test for methane in the VOC gas analysis.

= Table 7-16 Volatile Organic Compound Gas Analysi

NOHSC Guideline
Analyte [ qwa | sTEL | Mwo3 | MWO4 | Mwos
(ma/m?) (mafr?) |
Rate of Flow (L/min) Ny Wg/ <03 | <003
Aliphatic Hydrocarbons -

MWOT MW08

<0.03

<0.05

| 2-methylbutane I N [ #1_ [ b2 0.6 2.1
n-pentene e OQ ' | 46 | <02 | 08 13
2-methylpentane __ W _ [T ] 05 19
3-methylpentane N . 0.7 0.3 1.3

|
methylcyclopentane || 03 | 7 |
n-hexane ) | 176 - A 7 i 1 06 | 23
|
I
|

| 3-methylhexane 09 04 | 16
| cyclohexane _ Q_‘i - | 06 | 04 | 16
| methylcyclohexane 16 Y |27 | 08 | 07 | &
| 2,2,4-rimethylpentane \/ [T 06| |08 [ . 18
| n-heptane 1640 | 2050 | | 07 | 04 | 17
| n-octane Q 1400 [ 1750 0.2 04 | 1.5
| n-nonane \ | 1050 | - R T | 5
| n-decane & f ? E R T A
n-undecan | | | I 1.8 I~ 78 |
: n-dodeca | ; | 03
| alpha-pinene - | 24
| Ddimonene | | 12
Chlorinated Hydrocarbons
chlorobenzene 46 . , 0.8 0.7
| 1,4-dichlorobenzene ' 0.8 2.1 1.1
Aromatic Hydrocarbons | i |
| benzene ! 16 | : [ 06 | 03 07 | 07 |
| ethylbenzene | 434 : 543 0.1 1.1 0.2 | 66 |
| isopropylbenzene | 2.1 18 | 45 ] 18 '
| 1,2,3-trimethylbenzene ' ' _ | 02 | 04 | :
| 1,2,4-trimethylbenzene ' 123 , - | 05 | 35 0.6 62 |
1,3,6-timethylbenzene (WY 02 | 18 |
| p/m-xylene | | | 27 0.8 | 52
| o-xylene | | 86 [ 01 | 07 |07
| Ketones ' _ | s i ' _
| acetone 0 - VI 06 | _ |
| Alcohols | | | _ | _ ! _
| 2-ethyl hexanol _ | | | 38 | 49 | ‘
SINCLAIR KNIGHT MERZ
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NOHSC Guideline '|

WA | sTEL | mMwo3 MW04 | MWOS | MW7 MW08

(maim?)

| Total VOC | 374
Note: The NOHSC Guidelines are described further in Section 4.3.

Analyte
II (ma/m?)

Table 7-16 shows that a range of VOCs were detected in the gas samples collected with
concentrations which were below the NOHSC Guideline. Simtars interpretation of the results
indicated the profile of gases in the four perched wells was consistent with a mineral turpentine

solvent mixture. q
The rate of flow was measured using a portable flow meter by 54 ior to sampling at each
location. The rate of flow varied within each perched well, a€d panded between <0.005 L/ min and

0.3 L/min.
V4

Landfill Vent Monitoring
In the majority of monitoring rounds, low or no% le concentrations of methane and carbon

dioxide were detected from the monitoring pe&s hed to the landfill vents (refer to Appendix
D.3.2). This may be attributed to atmos e%tion in the vents, as evident from measured
oxygen concentrations at approxima el}% In the monitoring round on 4 November 2009, an
elevated detection of methane w S@éded the LEL was found in Vent 2; all other vents
however had concentrations @ e which were below the LEL or below detection limits.

Q\/
N
&
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8. Qualitative Risk Assessment

8.1. Risk to Human Health
8.1.1. Capping Materials

For the majority of the Landfill (approximately 93% of the landfill surface), the surface material
was found to be comprised of an approximately 1m thick capping layer comprised of silty sand (0-
0.1 m thickness) and an underlying clay based material comprised of sandy clay to clayey sand
(0.2-0.8 m thickness). The capping layer of the eastern embankmen he Landfill (approximately
7% of the landfill surface) was found to be comprised of poarl% red clayey sand (0.2-0.5 m

thickness) %
The findings of the soil sampling of the capping material indic¥le that potential contaminants are at
concentrations which would not pose an unaccepta@k to future site users.

The capping layer of the eastern embankment andfill was found to be comprised of poorly
structured clayey sand (0.2-0.5 m thickn ckness of the surface material at this location
does not provide an adequate barrier b@ e surface and the waste material below. It is

e

recommended that the capping laye astern embankment be built up to provide a minimum
thickness of 0.5 m for reasons o - n Section 9.1.
8.1.2. Landfill Gases

generating metQane ncentrations well above the LEL. Landfill gas which includes methane, is
considered y& risk to future site users as an asphyxiant and flammable gas (refer to Section
ry risk to future site users will be the migration of gases along pathways created

4.2.2) Q
by found&jons (including piles) and underground services or service trenches into buildings
located on the site, or other confined spaces (e.g. service pits). Controls will need to be put in place

Monitoring of lmlm from the perched wells indicates that the waste materials are

to mitigate potential risks to future site users; these are summarised in Seetion 9.

Ambient odours from the landfill were not observed during the undertaking of the investigation.
Accordingly with the capping layer in place, landfill odours are not expected to be nuisance or
concern post development.

A range of volatile organic compounds have been detected in landfill gases at concentrations which
were below the NOHSC Guidelines, and accordingly are unlikely to pose an unacceptable risk to
future uses of the site.
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8.2. Risk to the Environment

Two groundwater systems have been observed on the site. These include:

w  groundwater within the weathered sandstone beneath the Landfill; and

« perched groundwater within the Landfill.

It is considered highly likely that the perched water is in connection with the groundwater in the
weathered sandstone, and these systems combine down-gradient of the Landfill for reasons
outlined Seetion 6.2. These groundwater systems flow in a north-e direction towards Slacks
Creek. Slacks Creek is located approximately 320 m east of the gite
main environmental receptor of groundwater from the site. €CQr
ecosystems in the creek are assessed by comparison of conta t concentrations in site
groundwater to ecosystem-based Environmental Ass smestt Criteria, and Human Health
L{Et. ,

is considered to be the
ingly, the potential risks to

Assessment Criteria associated with recreational ¢

Metals

Elevated concentrations of copper, lead i m zinc with concentrations above the
Environmental Assessment Criteria m% found in groundwater samples from monitoring
wells up-gradient of the Landfill igin the Landfill. Lead was found in a monitoring well up~
gradient of the Landfill with tation which exceeded the Human Health Assessment
Criteria. The highest concentziols detected were from the up-gradient monitoring well (MWO1).
tration of metals was not observed in the monitoring wells down-gradient

An increase in the conég
of the Landfill.
vicinity (and

urrounding industrial land use, naturally occurring background conditions, or a
oth these factors. Leachate from the Landfill is unlikely to be having a deleterious

combi
effect on doundwater with respect to metals.

Ammonia
Ammonia was detected at concentrations which exceed the Environmental and Human Health

Assessment Criteria in groundwater samples from monitoring wells within and down-gradient of
the Landfill. Ammonia is widely recognised as one of the most prevalent and continuous
contaminants sourced from former landfills (Kjeldsen et al 2002). The site investigation data for
CR13 which is a monitoring well located down-gradient of the Landfill shows that the
concentrations of ammonia have attenuated from 39.9 mg/L in 2000 (refer to Section 2.9.2) to
approximately 10 mg/L in 2008-09. Notwithstanding this, elevated concentrations of ammonia
were detected in other monitoring wells along the eastern boundary of the Landfill.
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A review of the Australian Drinking Water Guidelines (2004) and the World Health Organisation
Guidelines for Drinking-water Quality*' was undertaken to determine the human health
implications of high concentrations of ammonia in water. Conclusions from these guidelines
indicate that ammonia is not of direct importance for health (via ingestion) in concentrations to be
expected in drinking water. The Australian Drinking Water Guideline value derived is instead
based on other considerations such as attacking copper pipes and fittings, or nuisance growths of
micro-organisms which may lead to skin irritation. Accordingly the risk to human health through
ingestion from ammonia in groundwater is considered to be low. It is noted, however, that

detoxification capacity of the body. In studies with animals, high

ammonia can have a toxic effect on humans only if the intake becomeshigher than the
s of ammonia (over 100

mg/kg body weight per day) have generally not produced a%l 18ant toxic effects.
e

Ammonia is a known toxicant to fish and can have a deleterio®d effect on aquatic ecosystem health.
However factors such as dilution would lower the cQ:cenﬁtion of ammonia prior to discharge to

the nearest receiving watercourse (Slacks Cree ast of the site).

Nitrate

Nitrate concentrations in samples fro hch is a monitoring well located down-gradient of
the Landfill consistently exceeded tge ifonmental Assessment Criteria between November 2004
and May 2006. However since , the concentrations of nitrate in samples from CR13 have
been below the Environme sefsment Criteria (refer to Section 2.9.2).

Total Phosphorus a&dghosphate

Total phosphorus in groundwater samples with concentrations which exceeded the
Environmental € sseSwfient Criteria in 2002. Total phosphorus has not been monitored since 2002,
however p hat® was included in the monitoring program from 2004-2008 and was found to be
below 1g tor detection limits (refer to Section 2.9.2).

Hydrocarbons

Elevated concentrations of hydrocarbons have been consistently detected in groundwater. The
analytical results and interpretation of the source hydrocarbons by the laboratory indicate that the
elevated concentrations of hydrocarbons found in groundwater samples are predominately organic
substances being produced by the Landfill through the decomposition of putrescible materials
rather than petroleum based hydrocarbons (e.g. oils).

An elevated concentration of petroleum based aliphatic hydrocarbons was detected in one
groundwater sample in the second monitoring round with a concentration which exceeded the
Environmental and Human Health Assessment Criteria. However, no other exceedances of the

2l WHO, 1996, Ammonia in Drinking-water. World Health Organisation, Geneva.
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Environmental and Human Health Assessment Criteria for petroleum based hydrocarbons was
found.

Volatile Organic Compounds
A range of VOCs were detected in groundwater samples with concentrations which were below the

Environmental Assessment Criteria.

An elevated concentration of 1.4-Dichlorobenzene which exceeded the Human Health Assessment
Criteria was found in a perched water sample from one of the monitoring wells (MWO05) in the
second monitoring round. On the basis that elevated concentrations Q-Dichlombenzene which
exceed the Human Health Assessment Criteria were not consistegtl d and dilution factors in
the receiving environment, the risk to human health from 1.4g0ighNyobenzene is considered to be
low. All other samples from MWO05 and samples from the oth undwater monitoring wells had
concentrations of phenolic compounds which were bghow délection limits or below the Human
Health Assessment Criteria.

Semi-Volatile Organic Compounds %

The majority of SVOCs including PAH gigh Yoe exception phenanthrene), pesticides, oxygenated
compounds, fumigants, and PCB wege no %cted in any of the groundwater samples tested.
Phenanthrene was detected in so samples analysed with concentrations below the
Environmental Assessment %

An elevated concentratign of pitnolic compounds which exceeded the Environmental Assessment
Criteria was found @ ed water sample from one of the monitoring wells (MWO5) in the
second monitori All other samples from MWO05 and samples from the other groundwater
monitoring Kd concentrations of phenolic compounds which were below detection limits or
below tl{%vir mental Assessment Criteria. On the basis that elevated concentrations of
phenolic dygnpounds which exceed the Environmental Assessment Criteria were not consistently
found, the risk to the receiving environment from phenolic compounds is considered to be low.

Summary of Findings
Slacks Creek is a highly disturbed system which has been heavily modified from its natural state.

It is considered likely that landfill leachate from the site which contains elevated concentrations of
ammonia and organics is potentially having some deleterious impact on Slacks Creek. It should be
noted that the site is located within a large urban catchment with residential and
commercial/industrial areas which would also be contributing to the degradation of Slacks Creek.

Landfill leachate is discharged from the site via seepages into the drain, and groundwater

migration. Leachate discharged from the site will be diluted via other sources of surface water
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discharged to the drain, groundwater occurring in the vicinity of the site, and water present in
Slacks Creek.

As the Landfill has not been constructed with an engineered liner or leachate collection system it is
not considered feasible to modify the Landfill to effectively capture and treat landfill leachate. The
concentration of contaminants in leachate from the Landfill will decrease with time, as the
putrescible material in the Landfill degrades. This is evident from the decrease in ammonia
concenfrations in monitoring well CR13 from 2000 to 2008-09. Accordingly the most appropriate
approach for the ongoing management of the site is considered to be the continuation of the
monitoring program currently being undertaken to confirm that at ion of contaminants is
occurring over time. The proposed development will also needeg nstructed in a way which
minimises percolation of rainfall into the landfill (by conto@ surface drainage design) and
which does not exacerbate potential pathways (e.g. through ue@ntrolled breaches in the capping
layer) on the site. Construction methods for the pr sedﬁevelopmem are discussed further in

| . ?{o
&
&
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9. Remediation Strategy

This section provides a summary of the remediation strategy proposed for the development of the
site. The key remedial measures required for the redevelopment of the site include:

» the building up of the capping layer in the eastern embankment of the site;
«  the inclusion of gas protection measures in buildings;

a the re-construction of gas vents closed during the construction phase for the proposed
development;

« the location of services above the capping material where pr% :

«  the use of sensitive construction and piling measures to fipfn disturbance to the capping
material;

/
= the use of low permeability materials or memb@)l‘ proposed water storage areas on the

site;

= the undertaking of an ongoing monitori %rn during and post development of the site;
and

s the confirmation that former un% d tank on the site has been removed.

These measures are summari ows and described in further detail in the Remediation Plan
prepared for the Project.

9.1. Cappin

The capping of t¥e eastern embankment of the Landfill was found to vary from 0.2-0.5 m in

ping layer of the eastern embankment will be built up to provide a minimum
m using uncontaminated fill material. This has been recommended for the
following réasons:

s As the embankment may be acting as a pathway for the venting of landfill gases, it is not
recommended that a low permeability material be used to build up the embankment, or the
thickness of the capping material be significantly increased (e.g. to 1 m). Such a material could
potentially change the landfill gas migration and venting regime along the embankment.

a  The primary function of the capping layer along the embankment is considered to be a barrier
to prevent the accidental uncovering of underly ing fill material. A 0.5 m thickness capping
layer is considered sufficient for this purpose. It should be noted that this area of the site will
not be actively used post development (i.e. it will remain as a grass embankment).
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m  The building up of the capping layer to 1 m within the eastern embankment would not
significantly reduce the quantity or quality of leachate generated, or mitigate the discharge of
leachate from the site.

9.2. Gas Protection

Three buildings have been proposed on the site including:

s main facilities building with an open air viewing stand;

»  kennel block; and Q

m  maintenance shed.

The proposed location of these buildings is shown in Figu r%@pendix A.
V4

Main Facilities Building

The boreholes drilled for the Preliminary Geote, | Mivestigation shows that eastern half of the
Main Facilities Building is likely to be located %oil;’waste materials, and the western half over
soil materials. Further ground characterigati ing the detailed design phase will confirm the
ground conditions beneath this buildinQ

It is proposed that the Main Faciitj ilding will be founded on piles and a slab suspended off-
the-ground. An open void ated between the slab and the ground to allow for the free
venting of air beneath the bui

Kennel Block a \{enance Shed

The bor: eholes the Preliminary Geotechnical Investigation show that ground beneath the

Kennel Blt}ﬂ aintenance Shed is unlikely to contain waste materials. Further ground
I

charact 1 during the detailed design phase will confirm this. Slab-on-ground foundations are

plOpOSEd * these buildings. Gas protection measures proposed for these buildings include:

u  well-constructed ground slab located above the capping layer;

n  low-permeability gas/vapour membrane;

n  the location of services above the capping layer and entering buildings from the side (rather
than through floor slabs); and

n  passive in-ground venting, with the venting system being located above the capping layer and
beneath the floor slab to allow for the venting of landfill gases.

During the detailed design phase of the Project, monitoring may be undertaken at the location of
these proposed buildings to characterise the Landfill gas regime at these locations. Should the
findings of landfill gas monitoring indicate that the gas regime at these locations is of low risk, the
protection measures proposed may be amended in consultation with DERM.
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9.3. Landfill Gas Vents

The proposed development will involve the removal of two of the existing landfill gas vents. It is
proposed that two additional vents will be constructed in the vicinity of the vents being removed
during the construction process.

The height of the vents will be reduced to allow for improved viewing and the functioning of the
site as a greyhound racing facility. A reduction in the height of the vents is not expected to impair
their functionality.

9.4. Services Q

All services will either run above or within the capping mate re services are located within
the capping material, they will be exposed to the atmosphere to ¥ént potential landfill gases prior to
a worker entering any confined spaces. Services wil@e’located beneath the capping layer.

9.5, Construction Methods %

Piling Methods
Piling will be required for the constructio{gfthe Main Facilities Building. The piles will be

founded on the sandstone strata b ev site. Piling will require disturbance to the capping
material. The capping materi ing the piles will be resealed through packing a low
permeability clay based mate und the pile.

It is noted that grou Mithin the sandstone is already affected by leachate generated from the
landfill. The ab 11(@1 engineered clay liner over the site, and waste materials directly
overlying thg%‘one in parts of the site has resulted in connectivity between the landfill leachate
and the 1dvter in the sandstone. Therefore pathways already exist between the landfill
]eachatc%: sandstone. Accordingly techniques involving the advancement of piles through
bentonite slurry casing are considered unnecessary.

Racing Track
Preloading will be undertaken over the racing area to accelerate the settlement process and stabilise

the surrounding ground. Groundwater mounding may occur as a result of preloading however it is
not expected to result in any further risk to human health or the environment. Pad foundations are

to be used for the running rail around the racing track and lighting following preloading. This will

negate the need to pile through the Landfill cap for the running rail.
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9.6. Stormwater and Surface Drainage

Surface drainage and stormwater management features of the proposed development are described
in the Infrastructure Servicing and Site Based Stormwater Management Plan (SKM, 2009). The
main features of the proposed stormwater management system are shown in Appendix B.

Stormwater collected from the surface of the site will be diverted to vegetated swales to capture
litter, suspended solids and other matter prior to discharging into the drainage system. The
installation of swales minimises the need to excavate through the surface material and into the
waste material below.

During periods of heavy rainfall, surface water is to be captuy dYemporarily held within
retention basins on-site. The retention basin will be lined h epsity poly-ethylene (HDPE) liners

or equivalent to prevent vertical seepage into the Landﬁl[.,

The drain skirting the south and east of the site e granaged by LCC as an easement. It is

proposed that some restoration of this drain be Wfichtaken by LCC as part of the redevelopment.
The level of restoration to be undertakengvi onfirmed during the detailed design phase. It is
not anticipated that the restoration worfagAlLjhvolve disturbance to the Landfill.

9.7.  Monitoring @l

Monitoring of groundwater@w and landfill gases will be undertaken during the construction of
the Project.

Post development t will be managed under a Site Management Plan (SMP). The SMP will be
prepared du&g& detailed design phase and held on record with DERM.

The SNQ*provide a framework for ongoing environmental monitoring as well as stipulate any
ongoing optrational controls for the site.
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10. Conclusions and Recommendations

10.1. Project Overview

Greyhounds Queensland Limited (GQL) is planning the development of the Logan Greyhound
Facility (“the Project”) at Cronulla Park, Slacks Creek (“the site”). Cronulla Park was formerly
used a landfill (“the Landfill”) between the 1970s and 1980s.

GQL engaged Sinclair Knight Merz (SKM) to undertake a Stage 1 and Stage 2 Contaminated Site
Investigation (“the Investigation™) of the site. The aims of the Inves on were to establish:

a  whether the site in its current condition poses an unacce isk’to human health and/or the
receiving environment; and

s whether remediation will be required to enable the siteffo be used for a commercial land use
(greyhound racing facility), and if so, the reE u eynedial measures.

10.2.  Site Conditions ?“

Surface Material
For the majority of the Landfill, fag¥material was found to be comprised of a layer of silty

sand (0-0.1 m thickness) and aj %ihying clay based material comprised of sandy clay to clayey
sand (0.2-0.8 m thickness). Q.

The surface layer of ﬂé stgrn embankment of the Landfill was found to be comprised of poorly

structured clayey s .2-0.5 m thickness).

Waste Ma&&l\

Where Qm.teled, waste materials varied in thickness from 1.2 to 10.5 metres in thickness. An
engineereMNiner was not found beneath the Waste Material.

Natural Material
The natural material was generally a sandy or silty clay of weathered sandstone. This was underlain

by the coarse grained sandstone.

Groundwater
Two groundwater systems have been observed on the site. These include:

w  groundwater within the weathered sandstone beneath the Landfill; and

»  perched water within the Landfill.

The perched water is likely to be in connection with the groundwater in the weathered sandstone
beneath the Landfill. These two systems also combine together down-gradient of the Landfill.
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These groundwater systems flow in a north-easterly direction to Slacks Creek which is located
approximately 320 m east of the site.

Slacks Creek is the main environmental receptor of both groundwater and surface water from the
site.

10.3. Analytical Resulis

Capping Material
Shallow soils in the capping material at the site were found to contaiQontaminant concentrations

which were below the Human Health Assessment Criteria. Shall s at the site would

subsequently not pose an unacceptable risk to human health.@

Landfill Gases
Monitoring of landfill gases from the perched wells jadicafes that the waste materials are
. Landfill gas which is primarily methane,
hyxiant and flammable gas. Volatile
gases at concentrations which were below the
ly to pose an unacceptable risk to future uses of the

generating methane at concentrations well above t
is considered to pose a risk to future site users
organic compounds have been detected in |
NOHSC Guidelines, and accordingly

site. V
Groundwater @

Slacks Creek is a highly dist®bed system which has been heavily modified from its natural state. It
is considered likely th#§landfill leachate from the site which contains elevated concentrations of
ammonia and org Y:;ntially having some deleterious impact on water quality in Slacks
Creek. Resideptigl an®¥commercial/industrial areas located within the catchment will also
contributingt ﬁlegl‘adaﬁon of Slacks Creek.

On the baSg that the Landfill has not been constructed with an engineered liner or leachate
collection system it is not considered feasible to modify the Landfill to effectively capture and treat
landfill leachate, The concentration of contaminants in leachate from the Landfill will decrease
with time as the putrescible material in the Landfill degrades. This process is occurring as evident
from the decrease in ammonia concentrations in groundwater from 2000 to 2008-09. The most
appropriate approach for the ongoing management of the site in regard to groundwater is
considered to be the continuation of the monitoring program currently being undertaken to confirm
that attenuation of contaminants is occurring over time.

10.4.  Suitability of Site for Proposed Development

Based on the findings of the Investigation the site is considered to be suitable for the proposed
development and use provided that potential risks relating to landfill gas and contaminated
groundwater are addressed in the design, construction, and future management stages of the site. It
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is intended the site will be constructed in accordance with a Remediation Plan (RP), and managed
post-construction under a Site Management Plan (SMP). The SMP will provide a framework for
ongoing environmental monitoring as well as stipulate any ongoing operational controls for the
site, and will be administered by LCC. The SMP will include groundwater and landfill gas
monitoring at the site.

The key remedial measures required for the redevelopment of the site include:

a the building up of the capping layer in the eastern embankment of the site;
«  the inclusion of gas protection measures in buildings;

a the re-construction of gas vents closed for the proposed d nent;

s the location of services above the capping material whe@ncable;

a  the use of sensitive construction and piling measyres t¢Pminimise disturbance to the capping

material;

u the use of low permeability materials or m@ s for proposed water storage areas on the
site;

a the undertaking of an ongoing monNgfi ;mgram during and post development of the site;

and V
m the confirmation that fo %ground tank on the site has been removed.

”
Further detail regarding the prgosed remediation strategy are to be provided in the Remediation
Plan which is bein@&l for the redevelopment of the site.

BN
&
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SKM ENV 1 QE09537 (REV 2).GPJ INTRO.GDT 17/3/10

s M BOREHOLE No. MWO0
snoet 1 ot W @
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd Driller: Numagc Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05- 13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions: Grass RL: 33.96m AHD  Checked: OK .
SOIL DESCRIPTION e | COMMENTS
CONDITION .
§ - a8 % o E‘} drilling method, well
€| 8E |& 2= 2 soil type, unified classification, colour, structure, particle characteristics, minor § o 5| construction, water
=| 3 a2 |é¢g g components ¥l =E-1 and additional .
al 3o [E |28 & galag observations
gl Sz |8 |&& | & 88| ES
= [~ FILL: Claysy SAND VD | D
Z|Av00 | O % light brown, fine to coarse grained with trace quarlz gravels
Bk »
00| O no gravels
. - :?0‘0’0 -
= Sandy CLAY (CL-CI F
e 000 | O // red toybrawn. low to moderate plasticity .
i red to brown, coarse grained, angular
= Z
= GCLAY (CL) Vst
2 = / white, friable
— A0 /
= Yy ? .
1<l | Y ‘ *
‘?% »
— A0
i CLAY Vst
- P \lid to brown, with coarse, angular saj P /_
= Siity CLAY (CL) \¢
= / white, low plasticity, with Incraa% with depth, highly weathered sandstone .
5 :— AD / 2@ .
6 | hv4 / .
R = I/ ELCH) st
- % 8 angular gravel lenses, highly weathered sandstone
= white, with trace fine sands, moderate to high plasticity .
7 - =
= Sandy CLAY (CJ) st | w
- Y/ / red, moderate plasticity, highly weathered rock
L /A
| 4
- Borghole terminated at 7.5m
aa »
9 |
0 -
FIELD DATA ABBREVIATIONS e
e — e — oo | e [ s | @
D ViD of €0 Sup = Pocket penetromeler (kPa) | »< = BBoprobe sample (very loose) (very soft) a
1 Slight visible contamination N =SPT blows per 300mm 1. =Pocket Penetrometer test L (loose) 10-20 S (soft) 12-25
g ‘g!s'h?;- w“ta."?t',?:‘m" " FPM = Field permeability 7 = Standard Penetration Test | MD (medium dense)20- 30 Foo (i) 25-50
ighiicant visible contaihiton PID = Photolonisation detector (SPT top = start of N blowcounf) ~ (dense) 0-5 | St (stif) 50-100 .
i NOUDNUU';R{ANEI‘;’;G Gggmgh{f:;‘é:g@ s V' =SPT Spoon Sample (Pushed) | VD (very dense)  >50 VSt (verystif) 100-200
on-Naltural odours = Undi
B Sight Non-Natural odours W = Water level (static) l = Undisturbed Tube Sample CO (compact) >50M50mm| H  (hard) > 200 kPa
C  Moderate Non-Natural odours 7 = Water level (during drilling) @ = Disturbed Sample MOISTURE CONDITION
D Strong Non-Natural odours _“'1 P— = Outiow / Inflow [] = Bulk Sample D=Dry M= Moist W=Wet .
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SKM ENV 1 QE09537 (REV 2).GPJ INTRO.GDT 17/3/10

s M BOREHOLE No. MW02
Sheet 1 of 1
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd Driller: Numagc Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05 - 13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions:Grass RL: 31.75m AHD  Checked: OK
SOIL DESCRIPTION SO COMMENTS
CONDITION
2|2 & o > drilling method, well
| 8 E = 2= 9 soil type, unified classification, colour, structure, particle characteristics, minor 5 o €| construction, water
=| 38|58 €8 | 2 components w2 528|  andadditional
| 35| | 3 =3 galag observations
gl =z |8 |25 & 88| E8
= FILL: Sandy GRAVEL
-| AD, 0.0 8 yellow-brown, with some low plasticity fines
~| A0, 0.0
—1A000) O increased clay content with depth MD | M
e
—|A000 O FILL; SAND MD | M
- yellow-brown, grey, fine grained, well rounded with trace clay
i
5 s 4
: o
] FILL: CLAY (GH} p F | M
- ~yellow, with red and grey lenses / A M
3 " '/ /| Sandy CLAY(C]) ) 4
— A0 A white, with red, coarse grained angular sands, some weathered rock Wmenls
o //” /
= /]
xl p ~ X/
= -7 27| Sandy CLAY (CJ) st | w
- //// red, with coarse angular sands of weathered ma!en browu clay matrix
= /1
L Y e
= /]
- /]
2 /A
E: // 7 V
7 /.
i 7
T /A
- Y
= V' /A
3 j//’/
| /]
62 o ¥ b2
- ey \
- ’ﬂ/
=) e
7 -| 7
. '/ /]
- v
| V
= Borehole terminated at 7.5m
8 -
9 7
1 0 = e e m— -
VISUAL RANKING I”FIE %a%ﬂg »&gﬂ\%ﬁeﬂ;ﬁgﬁlﬁﬁ i FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
0 No visible evidence of oc_;ntaminalinn Sup = Pocket penelrometer (kPa) % = Geoprobe Sample VL (veryloose) <10 VS  (verysofly <12kPa
1 Slight visible contamination N =SPT blows per 300mm 1 = Pocket Penetrometer test L (loose) 10-20 S (soft) 12-25
§ T i FPM = Field permeahilia; /= Slandard Penelraon Test | MD (medium dense)20-30 | F (fim) 25-50
Significant visible contamination PID = Photoionisation detector (SPT top = start of N blowcoun{)D  (dense) 30-50 St (sliff) 50-100
" M(;[;IOU?QRAN:(”;G GR%?EE\?AP%:?EMBOLS V' =SPT Spoon Sample (Pushed) | VD (very dense)  >50 VSt (verystif) 100 -200
lon-Nalural odours = Und:
B Slight Non-Natural odours W = Water level (static) B - Uf1d|sturhed Tube Sample CO (compact) >60M150mm| H  (hard) > 200 kPa
C  Moderate Non-Natural odours &7 =Water level (during drilling) @ = Disturbed Sample MOISTURE CONDITION
D  Strong Non-Natural odours 4 b— = Outflow / Inflow ]] = Bulk Sample D=Dry M= Moist W=Wet
13-054 DL Documents Page 93 of 211




SKM ENV 1 QE09537 (REV 2).GPJ INTRO.GDT 17/3/10

_SKM

BOREHOLE No. MWO

Sheet 1 of
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd Driller: Numac Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05 - 13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions: Grass RL: 31.77m AHD  Checked: OK
SOIL DESCRIPTION SOIL COMMENTS
CONDITION
32_|g £ @ > drilling method, well
= 8 E_ = 2= 2 soll type, unified classification, colour, structure, particle characteristics, minor S o 5| construction, water
Z| SE|8 |eB 2 components @zl 32|  and additional
8| 2go |[E =28 o 2g|ag observations
= L5 =) 83| €8
9 FILL: Sandy CLAY 5]
—_| A0 gray, low plasticity, friable
Y
- grey-brown, low to moderale plasticty
11 = yellow to brown, low plasticity
— A0
5] A 4
2 - AVA
=] 70 FILL; GLAY
= Borehole terminated at 2,.0m
3 |
E @/
4 | v%
5 3 Q}’
6 - V
z «»\
7 i 4
8 -
9=
10_— e | e —
VISUAL RANKING Fi_EDD D"\T*‘\!ﬂ'\ BREVI TiOﬁg_ FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
0 Novisible evidence of contamination i1y, = LTOCTRCISC e Shisct | 9 = Geoprobe Sample VL (veryloose) <10 VS (verysoft) <12kPa
o Vsile ! Sup = Packet penetromater (kPa) | X op) v ey:
1 Slight visible contamination N =SPT blows per 300mm 1 = Pocket Penetrometer test L (loose) 10-20 S (soft) 12-25
g ‘S"}s'b-lﬁc‘;"'l“efr'-‘,',’fa""", i FPM = Field permeability /= Sandard Penetrfion Test | MD (edium dense)20-30 | F  (fim) 25-50
griticant visibie conlzminafion PID = Pholoionisation detector (SPT top = start of N blowcounfip  (dense) 30-50 St (stiff) 50-100
X NO%O'-“;R“‘NT":G éﬁfﬂgﬂ?ﬁ;@ e ¥V =SPT Spoon Sample (Pushed) | VD (very dense)  >50 VSt (verystifff 100-200
o Non-Natural odours G o "
B Slight Non-Natural odours W = Water level (static) . = Urldislurhad Tube Sample CO (compact) >50M150mm| H  (hard) > 200 kPa
C  Moderate Non-Natural odours . =Waler level (during driling) | @ = Disturbed Sample MOISTURE CONDITION
D Strong Non-Natural odours =4 b— = Outflow Inflow [l =8ulk Sample D=Dry M= Moist W=Wet
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/‘S-KM BOREHOLE No. MW04
Sheet 1 of 1
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd Driller: Numag Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05-13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions:Grass RL: 29.73m AHD  Checked: OK
solL |
SOIL DESCRIPTION CONDITION COMMENTS
3_ |8 £ o = drilling method, well
E é E i‘ 2= = soil type, unified classification, colour, structure, particle characteristics, minor 5 05 construction, water
=| 8|2 |28 2 components @az| 32| andadditonal
il g0 |[E |28 = geleg observations
S| 55 |= 25 =) 88| €8
= FILL: Sandy CLAY F D
2| A000| O brown, with trace rocks, boulders, rubble angular coarse sands
= A0 00 | O
~ a0 00| O
T2 ks FILL: Clayey SAND MD | M
- dark brown with moftled grey, red, low to moderate plasticity, some domestic waste (plastic
= wrap, glass, elc)
= FILL: Refuse S
- domestic wastes, silt matrix
2 ms VA =
¥ m ’ H:
ul ¥y % 4!
§ = ?
Sy B3 grey @ 5
52 ps V4
- Borehole terminat m
6~
el
8 7
elo -
| -
= 2
5 =
(5‘ -
& z
2 Z
Ii =
=] 1 L 4 [ = s = — = 0= =
& VISUAL RANKING FIELD DATA ABBREVIA TIONS FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
& o " o uv = Uncorrected vane shear (kP; N
o 0 No visible evidence of contaminalion | g, = packet penetrometer (kPa) | > = Geoprobe Sample VL (veryloose) <10 VS (verysofty <12kPa
o 1 Slight visible contamination N =SPT blows per 300mm 1. =Pocket Penetrometer test L (loose) 10-20 S (soft) 12-25
£ g g!s'h.'re w?*ﬂ"?t':;a“f’“l - FPM = Field permeability Y = Standerd Penetration Test | MD (medium dense)20-30 | F (i) 2550
a ignificant visiole conlamination PID = Pholoionisation detector (SPT top = start of N blowcounf)p ~ (dense) 30-50 St (stif) 50 - 100
8 " NOEJOUTthANmG Gé?&;‘gﬁ;ﬂ;‘égg{]r i ¥ =5PT Spoon Sample (Pushed) [ VD (very dense) ~ >50 VSt (verysiif) 100-200
o o Non-Natural odours = Undi
Sl &8 Sight Non-Natural odours W = Water level (static) . Updlslurhed Tube Sample CO (compact) >50/150mm| H  (hard) >200 kPa
=| G Moderate Non-Natural odours T = Waler level (during diillng) | © = Disturbed Sample MOISTURE CONDITION
@] D Strong Non-Natural odours 4 p— = Outflow / Inflow |] = Bulk Sample D=Dry M=Moist W=Wet
E
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SKM ENV 1 QEO09537 (REV 2).GPJ INTRO.GDT 17/3/10

SKM

Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd

Location:Cronulla Park

BOREHOLE No. MWO

Sheet 1 of

Driller: Numacg Drilling

Start - Finish Date:11/05 - 13/05/039  Rig: Geoprobe

Northings: mN
Eastings:

mE

Logged: OK

Job No: QE09537 Bore dia: 150mm Surface Conditions: Grass RL: 27.58m AHD  Checked: OK
SOIL DESCRIPTION conomon]  comments
a_ | & 2 o ) driling method, well
| 8 E_ = 2= £ soil type, unified classification, colour, structure, particle characteristics, minor S o S| conslruction, water
=l SE|8 |8 g components meZ| 38 and additional
a| ao |E |&3 S galag observations
gl == |8 |85 5 88| E8
2 FILL: Sandy CLAY ] 5]
- :g 8 brown, very poor structure, trace rocks, rubble
2 oae O traces of domestic rubble, darker lenses of sandy soil S D
£z
) FILL: Refuse s | mw
- traces of red SANDSTONE through domestic refuse. Includes plastics, glass, metal objects,
= within grey SILT matrix
2 o \2?
82 m p
4 E_ B3 %v
o . N/
g Qg/ ¥
- v
y = V
S ES Q fogfhinatod al 6.0m
i =
8 |
9 ~|
FIELD DATA ABBREVIATIONS Y
VIS_UIAL Rﬁ‘NKING LY _Suv' = Uncorrectad vans shear (kb4) ) FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
0 Novisible evidence of confamination Sup = Pocket penetrometer (kPa) | X = Geoprobe Sample VL (veryloose) <10 VS  (verysoft) <12kPa
1 Slight visible cantamination N =SPT blows per 300mm L =Pocket Penetrometer test L (loose) 10-20 S (soft) 12-25
2 Vishlecontamination FPM = Field permeability = Standard Penetration Test | MD (medium dense)20-30 | F (i) 25.50
3 Significant visible contamination PID = Photoionisation detector V (SPT top = start of N blowcounfp  (dense) 30-50 St (stiff) 50- 100
" NO?JUU'LRA”"‘L':G Gé%aﬂﬂ’&f\'}f?égg’, . V' =SPT Spoon Sample (Pushed) | VD (very dense) 50 VSt (verystif) 100-200
lo Non-Natural odours 3
B Slight Non-Natural odours W = Water level (stati) B - Ufldlsturhed Tube Sample CO (compact) >50/150mm| H  (hard) >200 kPa
€ Moderate Non-Natural odours . =Waterlevel (during driling) | @ = Disturbed Sample MOISTURE CONDITION
D Strong Non-Matural odours =4 )— = Outflow  Inflow [l = Bulk Sample D=Dry M=Moist W=Wet
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SKM ENV 1 QE08537 (REV 2).GPJ INTRO.GDT 17/3/10

,SKM BOREHOLE No. MWO06
Sheet 1 of 1
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Lid Driller: Numac Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05 - 13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions:Grass RL: 27.81m AHD  Checked: OK
SOIL DESCRIPTION =ik COMMENTS
CONDITION
2_ |8 g | 4 3 drilling method, well
£l 8 E 2 |es = soil type, unified classification, colour, structure, particle characteristics, minor & _ | 5| construction, water
= Z2(8 |82 |8 components @sz|52]  and additional
£l 26 |E |=23 =3 geleg observations
Sl sa|& (25 5 88| E8
= | FILL; Sandy CLAY o
2| Ao00 | O brown to red, trace quartz gravels, loose materials
z{ro00| O FILL; Clayey SAND 1o 1
— A 00| O red, yellow, coarse grained angular sands, moderate structure
12 Bs FILL: Refuse L | w
- some domestic waste, includes plastics, glass, metal cannisters, wire, etc
2 —| B3
kN Q/,
4 | B3 %v
5 - B3 Q&
6 - ss A 4
7 :_ B3
Y FILL: Clay vst
- red-brown, very-stiff
i AVA
=|| @ = Sandy CLAY F
- red to white, highly weathered sandstone
e
= Borehole terminated at 9.0m
1o = = - s =
FIELD DATA ABBREVIATION
. NWS_U_AL MNKiNG o Suv' = Uncorected vane shear (K . FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
o visible evidence of contamination | g5 = pocket penetrometer (kPa) | X = Geoprobe Sample VL (veryloose) <10 VS (verysof) <12kPa
1 Slight visible contamination N =SPT blows per 300mm 1 = Pocket Penetrometer test L (loose) 10-20 S (soft) 12-25
ﬁ ‘gﬂblre wma,"?'?a‘m"ta S FPM = Field permeabﬁiq /= Slandard Penelraion Test MD (medium dense)20 - 30 Foo(fim) 25-50
ignificant visible contamination PID = Photolonisation detector (SPT top = start of N blowcouni)D ~ (dense) 30-50 st (slif) 50-100
i NODNOUFLR“N']‘"::G G;O“S;L‘gﬁ;‘r“é:‘gjma i ¥V =5PT Spoon Sample (Pushed) | VD (verydense)  >50 VSt (verystify 100-200
o Non-Natural odours = Undi
B Siight Non-Natural odours W = Water level (statc) H- U_ndlsturbed Tube Sample | CO (compact) >50M150mm{ H  (hard) > 200 kPa
C  Moderate Non-Natural odours T = Water level (during driling) | @ = Disturbed Sample MOISTURE CONDITION
D Strong Non-Natural odours =4 b— = Outflow / Inflow |] = Bulk Sample D=Dry M=Moist W=Wet
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SKM ENV 1 QE0S9537 (REV 2).GPJ INTRO.GDT 17/3/10

”S—KM BOREHOLE No. MWO0
Sheet 1 of
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd Driller: Numacg Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05- 13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions:Grass RL: 28.48m AHD Checked: OK
SOIL
SOIL DESCRIPTION CONDITION COMMENTS
gﬁ 2 2 = drilling method, well
£l BE | = a oz soil type, unified classification, colour, structure, particle characteristics, minor S = | construction, water
= Q a [ a ] = pod =] iy
= B2 |5 a2 components we| 38 and additional
2| Za |[E (B2 a21a3 observations
g sz |8 |25 88| €8
0 XA FILL: Sandy CLAY F [V |
~| Ao O e, brown to red, with coarse gralned, angular sands, no structure
- B3 B 5 M
5 FILL: Reluse
2] domestic refuse including plastics, glass, metals, within grey, Silty CLAY matrix
1 - B3
2 2| &5 v
2 hv4
g = =
- B3
3 V4
4 _'_ B3 v%
) A \/
= FILL: GLAY (CH) vst | w
35 brown, very stiff
5 Borahole termin
6 | Q\/
72
8 =
9 -
o - I - |
VISUAL RANKING s FIELD DATA ﬂBBREV]ﬁ-mO{‘JE FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
o 7 o uv = Uncorrected vane shear (kPg) =
0 Novisible evidence of contamination Sup = Pocket penetromeler (kPa) | X = Geoprobe Sample VL (verylbose) <10 VS (verysoft) <12kPa
1 Slight visible contamination = SPT blows per 300mm L = Pocket Penetrometer fest L (loose) 10-20 S (soff 12-25
§ ‘grs'b,'g w';fﬁ!ft'g‘a“‘m S FPM = Field permeability /= Standard Penetration Test | MD (medium dense)20 - 30 F oo (fim) 25-50
ighiicantvisiole coiaminaiion PID = Photoionisation detector (SPT top = start of N blowcoun{)p  (dense) 30-50 St (s 50-100
ODCUR RANKING reading (ppm, ViV) V' =SPTSpoon Sample (Pushed) | v (very dense) 50 VSt (verystif) 100 -200
A No Nor-Natural adours CROUNDWATER SYMBOLS | W = Undisturbed Tube Sample | CO (compact) ~ >50A50mm| H  (hard) ~ >200kPa
B Slight Non-Natural odaurs W =Water level (static) ;
C  Moderate Non-Natural odours S =Water level (during driling) | @ = Disturbed Sample MOISTURE CONDITION
D Strong Non-Natural odours =4 — = Outflow / Inflow [l = Bulk Sample D=Dry M=Moist W=Wet
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@ SKM BOREHOLE No. MW08
Sheet 1 of 1
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd Driller: Numac Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05 - 13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions:Grass AL: 30.65m AHD  Checked: OK
SOIL |
SOIL DESCRIPTION CONDITION COMMENTS
2|8 Ul s 3 drilling method, well
£l 8E |#& 2z o] soll type, unified classification, colour, structure, particle characteristics, minor S = | construction, water
E| Qc |a @ o S_|8s ]
=2 gels |82 = components mZ| 3 and additional
al 2o |E (28 g gg|2g observations
8| s | & L5 ) 88| EB
= ~FILC: Sandy GLAY F | D
-| Ao 0] brawn, coarse grained, angular sands
-| Ao D)
— A O
% FILL: Refuse S |Mw
- domestic refuse including plastics, metals, within Silty CLAY matrix
T2 B
ol Y
22| o9
5| A 4
= (s = FILL; Sandy GLAY r g vst| D
- yellow-brown, very stiff
=1 Borehole terminated at 3.0m %
. ((,E
E Qg/
e \V2
7]
8 7|
21 ¢ -
@ |
= !
& =
O‘ -
2 =
E -
o ) B 1= — — — — — e
& VISUAL RANKING Suquhﬂc%ﬂ g@fgg@;gﬂﬁg FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
f 0 Novisible avidence of contamination Sup = Pocket penetrometer (kPa) 1 % =Geoprobe Sample VL (veryloose) <10 VS (verysoft) <12kPa
@ 1 Slight visible contamination M =SPT blows per 300mm 1 = Pocket Penetrometer tesl L (loose} 10-20 ] (soft) 12-25
= § g!s"%ggcam?‘a."?g‘aﬂ‘mm - FPM = Field permeability = Standard Penetation Test |MD (mediumdense)20-30 | F  (fim) 25-50
a ignificant visible contamination PID = Photoionisation detector {SPT fop = start of N blowcoun|)n  (dense) 30-50 St (slif) 50- 100
Bl A NoNonNabrsodo B e Shepi| T2 spomEage Plaiy | V0 ey sl o0, | A8 o) YL S0
0 - rs = "
?_ B Slight Non-Natural odours W = Waer level (static) . = U!'vdlsturbed Tube Sample CO (compact) >50/150mmi H  (hard) > 200 kPa
S| ¢ Moderate Non-Natural odours T =Water level (during driling) | @ = Disturbed Sample MOISTURE CONDITION
Z| D Stong Non-Natural odours =4 b— = Outflow / Inflow |] = Bulk Sample D=Dry M=Moist W=Wet
5
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SKM ENV 1 QE09537 (REV 2).GPJ INTRO.GDT 17/3/10

SKM

BOREHOLE No. MWO

Sheet 1 of
Project: Cronulla Park Site Investigation Client: Greyhounds QLD Ltd Driller: Numac Drilling Northings: mN
Location:Cronulla Park Start - Finish Date:11/05 - 13/05/09  Rig: Geoprobe Eastings: mE Logged: OK
Job No: QE09537 Bore dia: 150mm Surface Conditions:Grass RL: 28.99m AHD  Checked: OK
SOIL
SOIL DESCRIPTION CONDITION COMMENTS
15 |3 g " & drilling method, well
£l 8E |& 8z 0 soil type, unified classification, colour, structure, particle characteristics, minor S c | construction, water
El Qa e n 5 o o 25 it
| se|a |28 = components aZ| 35 and additional
&l ao |k o 3 @- ag|eg observations
3| =7 | & 25 o 38| E8
= FILL T ayey SAND
- AD O -\Iid to orange, coarse grained angular sand /_
-| (O FILL: Sandy CLAY
— A3 black, brown, loose /-
= FILL: Refuse
5 domestic refuse Including plastics and metal, within grey silty clay matrix
sl Y
22 M
| Y
s
— A3
= , £
| FILL: CLAY (CH)
- red to brown, very stiff
i Sandy CLAY (CI)
4] a5 wihite, red, with lenses of weathered rock ?:/
571 a3 @V
= Clayey SAND
— white, coarse grain and fine gravels
i \/
" s
87 as
7 Borehole terminated at 8.0m
9 ]
FIELD DATA ABBREVIATIONS E
. NVIﬁl{AL RA‘NKING T Suv' = Uncarrecled vane shear (kB4) ] FIELD DATA SYMBOLS DENSITY (N-value) CONSISTENCY (Su)
o visible evidence of cantamination Sup = Packet penetrometer (kPa) w = Geoprobe Sample VL (veryloose) <10 VS  (verysoft) <12kPa
1 S!lghllewsmle contamination N =SPT blows per 300mm L = Pocket Penetrometer test L (loose) 10-20 §  (soft) 12-25
g g!S'b,ﬁ w"t?"?g[ﬂ“ﬂ"m o FPM = Field permeability /= Standard Penetraion Test | MD (medium dense)20-30 | F  (fim) 25-50
ignificant visible contamination PID = Photoionisation detector (SPT top = start of N blowcounf)p ~ (dense) 30-50 St (stiff) 50- 100
ODOUR RANKING teading (ppm, VIV) Y =SPTSpoon Sample (Pushed) | VD (very dense) 50 VSt (verystif) 100-200
A No Non-Natural odours GROUNDWATER SYMBOLS . (very ) (very <)
B Slight Non-Natural odours W = Water level (static . = Urldlslurbad Tube Sampla CO (compact) >50/150mm| H (hard) > 200 kPa
C  Moderate Non-Natural odours . =Waterlevel (during drlling) | @ = Disturbed Sample MOISTURE CONDITION
D Strong Non-Natural odours =4 D— = Outflow/ Inflow |] = Bulk Sample D=Dry M=Moist W=Wet
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. es
SHEET: 1 OF 1
CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
. PROJECT:  Compton Road Landfil SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 1.30m LOGGED: SDB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
. Excavation Sampling Field Material Description
88 @ 3 g STRUCTURE AND
Q o a ul
83| ¢ | +o AL E e M= | E SOIL / ROCK MATERIAL DESCRIPTION < [ ADDITIONAL
=kl g x FIELDTEST |Z|E | & E |2k
E z ol & E % S TR o |98 OBSERVATIONS
Z S8 2| 8E | R 2| 63|38 2188
L %~ -[SM] Silty SAND Fil
M X, Fine grained, pale grey to pale brown, some coarse to
X cobble sized, angular gravel present (approx. 20%
A e volume), some burnt wood fragments and one plastic
i Ea bag present, dry to moist, loose to medium dense.
Gt =|a
. 02 - :* 813 -
-‘ .'*. .
o et
f ><. : . 5 -3
Ea
. 0.35 i y2
%n SAND b Fill?
0.4 Noatid Medium to coarse grained, angular, yellow br o
: ¥ ah 3 orange brown, trace of clay present, moist, loos
Ao medium dense,
b @ o
RS =3
. 06 - 2 % 3 !
% bt e v
. § ; e i
s o
5 - i \/ {
2 =98 L~ _|CI- | sand ‘.f ayey SAND Residual
= L —__|CH/ idh plasticity, yellow brown, coarse grained
8 _—_|SC f medium sized gravel present (less than Possible weathered rock.
o . — , moist, soft to firm, clay content increasing with i u 1
% = dep
5 L
2 —N
. g 1o 100 d
7 ' I'| Sandy CLAY Residual
g Medium plasticity, brown orange with some red brown
i \ [=V: and grey mottling, some coarse grained sand, some Possible weathered rock.
2 4 \ — gravel present (less than 10%), moist to wet, soft to ]
. 1 i—: firm, firmness increasing with depth. sl
= 3%
S 12 - - :
l'ﬁ’ o
E Bia=
. § 1.30 = !
z TEST PIT DISCONTINUED @ 1.30 m
2 SWL 0.8m below ground surface.
9 Backfilled with bentonite grout,
= 1.4 - Superficial soil cover excavated by machine.
g Exporatory hole progressed by hand auger.
e}
£
= - =
o
5 16 4
®
z _ ®
j
¢
) 1.8 4 =
2
3
w
@ ' ‘
: |
Q
al J—d —lggel  Sloomiae ool e e Tt G L ML S S S e, e IS ] s A S NP —
g This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
G eotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
g
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. FRUES
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GE JAENVI2008/087633033 SKMITECHNICAL DOC\GINTIO87633033 COMPTON RD LANDFILL GPJ GAPS 1.GDT 05/07/2000 62722 PM

GAPS 0-1BETA BRIS.GLE FULL PA

SHEET: 1 OF 1 .
CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 0.70 m LOGGED: sSDB DATE: 15/5/09 .
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description .
88 o 2 w ¢ STRUCTURE AND
= o a ]
8 53| o | & SAMPLEOR w|Q | & SOIL / ROCK MATERIAL DESCRIPTION S B ADDITIONAL
Zhlu | E£8 FIELD TEST Bl | @ e |2t
E 82 E | E5 |pepr 3|30l 9 2 129 OBSERVATIONS
= |o¢| 2| 8E TR ko 2|88
L2 % [SM[ Silty SAND il
M Fine grained, pale grey, dry, loose. ala
0.10 ESK 1 .
L~ —| Cl- | Sandy CLAY/Clayey SAND Fill
|.—__|CH/| Medium to high plasticity, red brown to crange brown,
| — | SC|dry to moist, very stiff to hard.
N B . =
G = e
P T
0.4 - — Z| L -]
- — a2
i = ’ |®
0.6 [ - .
0.70 et I
TEST PIT DIS UBD @ 0.70m
Refusal to hand er, .
| GROUNDWATER ENCOUNTERED
0.8 - Backfillgl witlybegtnite grout. ]
Supegfcialoil 8Ver excavated by machine.
E hgit progressed by hand auger. .
1.0 ’\‘v .
ke -
®
1.6 - |
®
_____..,.,....2_.9_ — e — — — —— — J_____ _____________________ e e e ——————————— ] -
This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. Fgﬁg
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(o]
SHEET: 1 OF 1
CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 0.60 m LOGGED: sSDB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description
8¢ & 3 w : STRUCTURE AND
2 o a i
8 15%| o | .m SAMPLEOR 14| @ | € SOIL / ROCK MATERIAL DESCRIPTION 5 |br ADDITIONAL
E R FIELD TEST alg | & W5
E g2 5 i % Ll 81500 w |89 OBSERVATIONS
= B2 | 8E TR 2|69 4 £ (8%
0.0 %~ [SM| Silly SAND Fill
% « Fine grained, pale grey, dry, loose. al u
L ot0 ] e e |
TP1A 0.1-0.3 Sandy CLAY ~[Fl
bt DS 0.10-0.30m Medium to high plasticity, dark grey and red brown,
coarse grained sand present, trace wood fragments
0.2 - present, moist, firm to stiff.
5 _ C J
0.40 P .
04 Clayey SAND Fil
< Coarse grained, brown and orange brown, moist, lBose
to medium dense. -
ne | 060 A
i TEST PIT DISCONTI D m
- GROUNDWATER NO TERED
i Backfilled with bepf®onitefout.
o | Superficial soil cayated by machine, -
a8 Exporatory hole re by hand auger.
§ V
g 0.8 4 . .
=
(]
g - |
& ‘v
5 1.0— -
)
3
: _ \ :
3
o
o 1.2 A =
3
g
= — .
=
]
o
8
3 1.4 -
H
5
E
= — —}
&
3
5 1.6 A |
8
2
Z
E 2 3
@
&
=} 1.8 -
2
3
@ -]
& =
&I
8
ol —Ll 944 —t—-———-——- e ——_——_——— e e i ol o e e e e e e =
£ This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
& geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. Fgl'ig
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@

CLIENT: SKM
PROJECT: Compton Road Landfill
LOCATION: Compton Road

REPORT OF TEST PIT: TP2

SHEET: 1 OF 1
MACHINE: 1.5 tonne excavator

POSITION: As per SKM supplied site plan.
SURFACE RL: m DATUM: AHD
PIT DEPTH: 0.70 m

CONTRACTOR: Andreas Butter
LOGGED: SDB DATE: 15/5/09

GE JIENVI2002097633033 SKMITECHNICAL DOC\GINTI097633033 COMPTON RD LANDFILL.GPJ GAPS_1.GOT 06/07/2009 6:27:24 PM

GAPS_0-1BETA_BRIS.GLE FULL PA

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. F[g:;

JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description
34 o3| |3 g
Q d a woiG STRUCTURE AND
8158 u | 22 SAMELEOR |4lg | & SOIL / ROCK MATERIAL DESCRIPTION 5 5 ADDITIONAL
T|zolu|ES ST 18|z | @ » |26 OBSERVATIONS
Llga| 5| & |perrh 21288 G |6a
= x| 2 | 0E | R A R = |Go
0.0 X~ -[SM| Silty SAND Fil
% e Fine to medium grained, pale brown to pale grey, low
C plasticity fines (less than 20% volume), dry to moist, &
N AR loose to medium dense. Z|= .
Tk e
) l>l¢ J
02 ] 020 e )
' TP0.1-0.4 *. =~ SC| Clayey SAND Fill
% DS 0.20-0.40m vt Coarse grained, orange brown to yellow brown, low to
- medium plasticity fines present (approx. 20% volume),
N loose to medium dense. |
e Jo =% 1
| o By ’ k!
$ 06 2% s Con |
? >+ | SM| Silty SAND Fill
M ? Medium grained, dark , race angular = g
" e coarse gravel, tracg of gments, moist, loose to L
0.70 e - medium dense, hi ic content, organic odour. ]
TEST PIT DIS 0.70m
GROUNDWATE NCOUNTERED
Backfille 2
0.8 + Supe r excavated by machine o
Expol rogressed by hand auger.
1.0— ‘V =
1.2 _
14 4 N
1.6 1
1.8 A ]
_...__-____2:9_ — e — — — —— _I......_.__._ _____________________ e L S L S I | p—
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REPORT OF TEST PIT: TP3

SHEET: 1 OF 1

CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Bulter
LOCATION: Compton Road PIT DEPTH: 1.10m LOGGED: SDB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Batter CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description
te 3 g w ¢ STRUCTURE AND
= o -1 ]
852 o | <2 ﬁfé‘;‘_‘;&g{ﬁ ulg | € SOIL / ROCK MATERIAL DESCRIPTION 5 |z ADDITIONAL
T S% w E% e o 3@ 8 w (29 OBSERVATIONS
Y |5k 2| BE TR A 2 |88
L X -[SM| Siity SAND il
ol . Fine grained, pale grey, dry, loose. alu
3 0.10
TP30.1-0.3 Clayey SAND Fill
DS 0.10-0.30m Fine to coarse grained, brown orange, clay fines (35%)
medium plasticity, moist, firm to stiff, clay fines 35%,
0.2 - moisture increasing with depth. 1
Qx
\ ]
N
04 - .
’ =
: i o '
.
] 0.6 - % =

0.90 1t
.~ _|CL-| Sanf@y CLAY Fill
| —_4.C! | Low to medium plasticity, dark brown and some red
= \ wn, some angular gravel present (less than 10%),
1.0—| - xist, firm, trace of root hairs and vegetation present. = || 4
1.10 \\ =
b TEST PIT DISCONTINUED @ 1.10 m

GROUNDWATER NOT ENCOUNTERED
Backfilled with bentonite grout,

12 - Superficial soll cover excavated by machine. i
Exporatory hole progressed by hand auger.

GAPS 0-1BETA BRIS.GLE FULL PAGE JAENVIZO0\087633033 SKMITECHNICAL DOCIGINTIONT633033 COMPTON RD LANDFILL.GPJ GAPS 1.GDT 06/07/2009 82725 PM

14 4

16 - y

1.8 - -
______ ._2.9__ ~r - e 1 e —_ e — e _—_—_———————_ e — —————_—_—_————— — =

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soll or groundwater contamination. GAP gINT FN. FOle
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@

REPORT OF TEST PIT: TP4

SHEET: 1 OF 1
CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 0.70 m LOGGED: SDB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description
ol o 2 1 % STRUCTURE AND
= x 8 it
8|58 & | =5 oL M2 = SOIL / ROCK MATERIAL DESCRIPTION S 5 ADDITIONAL
2 [zl fi| E8 ol | @ 0 |85 OBSERVATIONS
Gloal 5] &% [pepH 22818 C |5
s |G| = | 0k | TR k|G| D = 0o
G -S| Silty SAND
bl % -x . Fine grained, grey to pale brown, dry, loose. ala
e 0.10 R i
L~ _| Cl-| Sandy CLAY
_—__| CH| Medium to high plasticity, brown orange, sand coarse
Bl grained (approx. 40%), red brown gravel present (less
0.2 = than 10% volume), moist, firm to stiff. ]
_:_ 4
= 7
s w
£ 0.4 o = .
| =i 4 fi
06 080 - — & 4
) * - * <|SM| Silty SAND
% x, Coarse grained, pale & grey, some medium | < %
RS sized, dark grey aggula present, molst, loose to 2
0.70 Joo o medium dense. 4
TEST PIT DIS 0.70 m
GROUNDWATER ENCOUNTERED
Backfille grout,
0.8 Superfiffal goNggffer excavated by machine. N
Expol holg progressed by hand auger.
N
1.0— < v =
1.2 + o
1.4 4 B
1.6 - g
1.8 H -
T 1) T (ORI bl e S P i Mt o L b Alaltie it oot bl ]
This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. FROES
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REPORT OF TEST PIT: TPS

SHEET: 1 OF 1

CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 0.70 m LOGGED: SDB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling . Field Material Description
84 a8l |3 g
= o 8 Wi STRUCTURE AND
83| o | va SMELER 812 | B SOIL / ROGK MATERIAL DESCRIPTION 5 |5z ADDITIONAL
z gcﬁn E E g _ 8 3{3 @ 0 (24 OBSERVATIONS
2 |5l = | BE |TRL 2|63 3 g 8%
0.0 X+ [SM] Silty SAND Fill
% '* Fine grained, pale grey, dry, loose, ol
0.10 be o
TP50.1-0.3 ', =+ 8C| Clayey SAND Fill
DS 0.10m e Fine to coarse grained, orange brown with medium to
high plasticity clay fines (40%), moist, firm to stiff.
il 0.2 A
Qx
= Y bk
‘E v
— 0.4 - s
2 ’
< '
*+ o
0.6 0.60 e g
: |.— _|CL-| Sandy CLAY Fill
< | —__| CI | Low to medium plastici oist, soft, root hairs =€
& =50 present, £/
4q 0.70 e -
o TEST PIT DISCO! @0.70 m
@ GROUNDWATER NCOUNTERED
8 BackfilleggwitMNgentgnite grout.
=5 0.8 4 Superfighal gpil r excavated by machine. i
8 Expgral olgrprogressed by hand auger.
8
g 1 -
= *\
o
J 1.0— y / o
2
3 \
2 1 «\
= 4
o
i 3
=
8 12 - |
g
g
£ - i
4
@
|53
a
4 1.4 4
133
§
s — =)
oy
g 1.6 4 )
S
2 ]
w
g
% 1.8 H )
z
5 "‘ -
i
o
:-———————Z.B— —_——— e —— 4 ————————— e =1
g This report of test pit must be read in conjunction with accompanying notes and abbreviations. 1t has been prepared for
3 geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. Fggg
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.GLB FULL PAGE JAENVI2009\0976330:33 SKMITECHNICAL DOC\GINT\D97633033 COMPTON RD LANDFILL.GPJ GAPS 1.GDT 06/07/2009 62728 PM

GAPE_D-1BETA BRIS.

SHEET: 1 OF 1 I
CLIENT; SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter .
LOCATION:  Compton Road PITDEPTH: 1.20 m LOGGED: SDB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description .
T
8¢ o 8 w |2 STRUCTURE AND
= o a il
9158 o | za SISO (b4 | e SOIL / ROCK MATERIAL DESCRIPTION S |52 ADDITIONAL
1 - 332 L e -
s |@x| 2| 8E | TR 2635 2 (8%
0.0 X+~ TSM[ Silty SAND Fill
M "‘ Fine grained, pale grey, dry, loose. o
0.10 e ) .
TP6 0,1-0.4 Clayey SAND Fill
ot DS 0.10-0.40m Fine to coarse grained, orange brown, high plasticity
clay 32%, angular, pale brown gravel present, moist,
0.2 4 firm to stiff, moisture increasing with depth. J .
e Q |
0.4 040 i b= i
' |.— _|CL-| Sandy CLAY Fill
|.—__| CI | Low to medium plasticity, dark grey and orange n,
lmm 2 some coarse sized, angular gravel present fess than .
| | — | | 10%), moist, soft to firm, slight o@o r. )
- @, @
E: [ Q/ »
ol _:_ @V g |
L —
1.0 \/ ] .
) & b= i
L TEST PIT DISCONTINUED @ 1.20 m
GROUNDWATER NOT ENCOUNTERED
Backfilled with bentonite grout. .
il Superficial soll cover excavated by machine. 3
Exporatory hole progressed by hand auger.
|®
1.6 - 1
@
- — L -2 —_—e e — ) o e i e e e e L e e p—
This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination, Any references to potential contamination are .
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. Fgﬂg
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REPORT OF TEST PIT: TP7

SHEET: 1 OF 1

CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACERL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 0.80m LOGGED: SDB DATE: 15/5/08
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description
89 o 3 u 8 STRUCTURE AND
= o o w
8 58| ¢ | =3 SAMPLESR 1BlE |E SOIL / ROCK MATERIAL DESCRIPTION 5 |6z ADDITIONAL
R Rl S ER ) w23 OBSERVATIONS
B R HEEIE g [o&
0:0 <= -[SM| Silty SAND il
M ’-‘ . Fine grained, pale grey, dry, loose. &l
0.10 fess |
_—_|CH| Sandy CLAY Fill
ol KT High plasticity, orange brown and pale grey,sand 33%
= fine to coarse grained moist, firm to stiff.
ks TP7 0.2-0.4 - i
DS 0.20-0.40m e
— A '—: Q\ ]
— <;5 @
04 - i r I

0.65 e

i ~—_|CL-| Sandy CLAY Fill
q il | —__| €I | Low to medium rk grey to brown, sand 5
& [— coarse grained, ravel present (less than s |
2 =it 10%), somegood fi ents present, moist, soft to 4
g . o |- firm. |
2 R TEST ] TINUED @ 0.80 m
5 G R NOT ENCOUNTERED
a
g ]
& ‘\/
= 1.0— 4 —]
z
: - N\ -
z p
E :
=
[a}
° 1.2 2
g "
=
Q
[5]
[=]
(=]
2 14 A
g
z
i
g _ =
&
§ 1.6 4 -
3
2
g
Z
w
(5]
i
é 1.8 A N
9
(]
[}
&| T S
i
a
ﬁ ————— -2y -t LJd -t - ————— - ]l —
g This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. Fglg
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REPORT OF TEST PIT: TP8

SHEET: 1 OF 1

@

GAPG_0-1BETA_BRIS.GLE FULL PAGE JAENVI2008W097633033 SKMITECHNICAL DOC\GINT\087633033 COMPTON RD LANDFILL GPJ GAPS 1.GDT 08/07/2003 6:27:30 PM

CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 0.80 m LOGGED: SDB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description
&g g 8 1 ()J": STRUCTURE AND
= 4 a il
9158| « | 22 SAMPLEOR 112 | & SOIL / ROCK MATERIAL DESCRIPTION 5 |52 ADDITIONAL
Slzh| | =8 FIELDTEST |38(a | @ 0|24 OBSERVATIONS
(S0l 5| &% |oeprn gles| 8 o |5
= || 2| 6E | TR HEEYE] = 6o
0.0 X+ [SM] Silty SAND Fil
5% - Fine grained, pale grey, dry, loose. =
0.10 o J
DS 0.10-0.30m Cl- | Sandy CLAY/Clayey SAND Fill
__|CH/| Medium to high plasticity, orange brown and white,
SC | sand coarse grained, moist, firm to stiff.
0.2 - :
%
0.4 - — [=|® -
Cl - kB 4 o
06 - [~ % .
s EgE=
I —
0.70 == i
| —_|CL-| Sandy CLAY/CIS EANE Fill
| —__| Clf | Low to medium pl3§ ” brown orange to pale brown, | < |
| —__| SC| molst, soft.
AR 0.80 i 1
b TEST. TINUED @ 0.80 m
GR R NOT ENCOUNTERED
bentonite grout.
4 soll cover excavated by machine. =
atory hole progressed by hand auger.
A~/
1.0— —|
<\>
AN
1.2+ ]
1.4 4 )
1.6 - 4
1.8 4 5
__J......._._._z_.g_ Pt S e e ———| _— e e e —— ———————— e e e —— e —— —
This repaort of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. Fgﬂ;
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REPORT OF TEST PIT: TP9

SHEET: 1 OF 1

GAPG D-1BETA_BRIS.GLE FULL PAGE JAENV2008\087633033 SKMITECHNICAL DOC\GINT\DS7633033 COMPTON RD LANDFILL.GPJ GAPS 1.GDT 06/07/2009 6:27:31 PM

CLIENT: SKM POSITION: As per SKM supplied site plan. MACHINE: 1.5 tonne excavator
PROJECT: Compton Road Landfill SURFACE RL: m DATUM: AHD CONTRACTOR: Andreas Butter
LOCATION: Compton Road PIT DEPTH: 0.50 m LOGGED: 5DB DATE: 15/5/09
JOB NO: 097633033 BUCKET TYPE: Ripper CHECKED: MJP DATE: 26/5/09
Excavation Sampling Field Material Description
58 & 3 g
23 4 a WG STRUCTURE AND
o P SAMFLESR. |8l | & SOIL / ROCK MATERIAL DESCRIPTION 5 5z ADDITIONAL
T |zb|w|E8 FELDTEST |gla |& b|2s OBSERVATIONS
Gl2al 5| &8 |oepr =8| 8 S |6&
s || 2| 0E | R o R = = [ca
0.0 X+ SM[ ity SAND Fil
: "\"‘ Fine grained, pale grey, dry, loose.
WX
= x <‘>‘{' B [a] -}
02 1020 ) A
h TP9 0.2-0.4 Clayey SAND Fill
DS 0.20-0.40m Fine to coarse grained, pale brown and brown orange,
high plasticity fines 38%, some angular, trace of fine to 4
|— o medium sized, gravel present (less than 10%), moist, Gl i
firm to stiff.
3 P p
0.40 T i
E3 0.4 - Silly SAND 4 il
Lt Coarse grained, dark brown, low plasticity fines s|
- % present, some organic matter consigjing of ot hairs
0.50 2 and stems present, moist, loose. |
TEST PIT DISCONTINUED @ 03
GROUNDWATER NOT EN
Backfilled with bentonite grdt
0.6 4 Superficial soil cover excavaled byfmachine. T
Exporatory hole progre d auger.
0.8 - @V ]
Av
1.0— il
y v .
14
1.6 -~ o
1.8 i
L 11 _logd L em——— e ——— e ] —
This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
geotechnical purposes only, without attempt to assess possible contamination. Any references to potential contamination are
for information only and do not necessarily indicate the presence or absence of soil or groundwater contamination. GAP gINT FN. FR0I1.;
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BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 100.4m BORE No: 1 .
PROJECT: Proposed Redevelopment EASTING: 5115629.114  PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944765.275 DATE: 12/10/09
DIP/AZIMUTH:  90°/-- SHEET 1 OF 4
i Degree of Rocl . T . : z
Description Waagmmng o Strength | & gra:é:_ll:e Discontinuities Sampling & In Situ Testing
1| Depth of a g Tz 11 15 | & pacing i o |o® Test Resulls
= (m) 8- 23 15 Fezl M B-Bedding  J- Joint 8184 3
) §,£ o I = no - - Dl
Strata E535en |wERRESy [5 82 88 | S-St P-OMBek | FIOP Comments
FILLING CLAYEY SAND -medium | T T 0 T T 12, [ D0 T T 1T ERARER
dense pale brown clayey sand 00 I 3 v I R [l et
filling R 8 S B e ) T o R | L TR
T I e e I ol 1 O I | i il
i'éI/-A/'/'!ilf Ioilol
e
I 11 | i | i !
05 FILLING SAND - medium dense PO ECES Y g T 4 I
red brown coarse grained sand VTRl sy e L P i
A 1 5 T G, O O O O O T 1)
I e | | O O A |
S R Y i D I % il
18 Dbl s el i L O
-1 O S 1o i el T O b 1
I Ol ] O |1 e U R 1
Ol B [ G 1 T
5] [ P s Wb
R s i 4 b
R el ]
0 1 el I A e o 4 N ]
I 1 I 1 e S I Il
f s e | A e (A 1T
1 R b b4 | <t |5 Il g 13,13,11
I e e |* i 02 N=24
i 0 R ] o (TR 1 g
“| SILTY CLAY - very sliff pale grey 0 I 7 I R I Il =
2 high plasticity, moist I I | 1
| I I/ b i
R I / 15 gt i
R / | 15 i
R / : hag R
T | / oy Tkt ]
R / ! Ll
] I ot 2 T bt
41 I A
1 | I
27" SANDY CLAY - dense redbrown | | | | | o b
medium to coarse grained, medium | [ L 0o
plasticity, moist R | I |11
-3 [ il (N |
11 / ! T
[ i / ;o . : f :i s 15, 15, 30/80mm
| / i i I I X
“| CLAYEY SAND - very depéé p G T el B2 I i | -
grey white fine to coars: ined R R e e by T T 1
RRREE ¢ ERENN O T
O ‘/./ (I {ER B B
O 10 O O Y s
O e | | i { EA 0 S
RERE N K- RN
-4 ; - ; Fid 0, L1l Lol —|
- showing characteristics of being P el B ' |
extremely low strength, extremely | | | | 4, Pl Lot S 21, 30/80mm
wealhered sandstone TERE ’-/_// AR £
| 1] e, e I =)
i 0 [ PoE
| '//I/ | b
i1 z/' I
i 77;/ | |
:- I/I/' ; i |
b //_ f |
L1 /. i
RIG: Hydrapower Scoul DRILLER: Groundtest LOGGED: MB CASING: HW
TYPE OF BORING: 100mm Auger/Washbore/NMLC
WATER OBSERVATIONS: Groundwater encountered at 3m depth
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
A Auger sample eaimnics k1L L &Esgﬂﬁ :.eﬁgrﬁnhtlger (kPa} DhECHED
b oo £ pao st s
% w&::mn(xmmdie‘} ﬁL gginllt\:? stﬁggt;lstﬁﬂlMPa ’ ’ Doug’as P af tﬂer S
ear Vane 'a,
C_Caore driling b Walorseep ¥ Waler lovel DRl AL Geotechnics - Environment - Groundwater
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?
i BOREHOLE LOG
. . CLIENT: SKM Pty Ltd SURFACE LEVEL: 100.4m BORE No: 1
PROJECT: Proposed Redevelopment EASTING: 511529.114  PROJECT No: 74122
J LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944765275 DATE: 12/10/09
| . DIPIAZIMUTH: 90°/-- SHEET 2 OF 4
it Degree of Rock - = : s :
%3 Description Wegthering 9 7l strength | & gr;:(t:ﬁ:g Discontinuities Sampling & In Situ Testing
. i (n':} of g9 SLIRE ;;éfgg (m) B-Bedding  J - Joint Q g%; 9. Test Ré‘esulis
2y Sl E = o oo 5 = D Ly
Strata zz32gy" m|§|§|§f'—’\§t§1 5 82 88 | S-Swar D-Dlbeak | = ORI | Comments
CLAYEY SAND -verydensepale | | T T T [Z ] T DT 1T I ek s 30/130mm
grey white fine to coarse grained L0 L 7 I Y R |
(continued) EAGLYL L /./ R ! 1 )
I [ Y 0 S O T O
O B 2« i O (i
(IR I % I O | |
. 1 i L 6 =4 O i I
IR i I Pt
11l _//- Fild 1
- becoming pale red-brown ! ; : I ./7' : : : : : l : L
. lIJi/_y'/ll'Ii T A
RO T 2 T O
-6 Sl LEd T (O B 5 1Y PE] [ O B
SRR I R Rt S 30/100mm
. T [ A R
s 1 8 L O A i T o
NN 24 EER RN f
. [ P4 LA O O | =5 e
PN T TN € 0 o R0 ) A 1 IO W
r:ln'!‘//'-"l:l |1 I 1 £
1 O T ) P B O T R T
5 NI O < O I | N 1 T 1
. RN % AR N (A
RERRN AR R NI 4
|:ls:=/y,/|':'.| | I
-7 o8 i O O (5] 2 I A |
HERENAC RN
. . MEEEE 4 ARE NN
“| CORE LOSS HEER | A i i1/ 7.2m: CORE LOSS:
111y Yy i1 1y | 700mm
R4 \ b PN A
. NIEA | | I
AR R
i |1 | A |
N\ A
tA0g
T8I SANDSTONE - medium strenglh, T PL(A) = 0.02MPa
8 moderately weathered to slightly . ' 4 PL{D) = 0.34MPa|
weathered fraclured light grey and ) s 4| B.05m: B: 107, pl, ro
red-brown mottled medium to 5 )
coarse sand bedding at 0 - 10° oo ] 8.2m: B 100, pl, sv, cf
= 50mm clay seam | | 30mm ;
- becoming exiremely lo % : L]l | 8-25m: J: 45% pl, ro
. to very low strength, hi RE . B
weathered to mode I & || B.5m:J: 30% pl, ro
weathered red-b ht grey [N .
) 1 | | 8.65m: J: 20°, pl, ro, sv, c
- 150mm low strengthSe medium I | | un, ro, to8.10m
strength band | |
" ° CoRETOSS /| om: CORE LOSS:
. iy 450mm
)
. o —bet:lcmmg high strength, slightly ,
weathered slightly fractured light | -
¥1rey and red-brown motiled ﬁt(“g}) T 2'2%%2:
. “ becoming moderately weathered C |100(100 )
- 50mm fine to medium
\conglumerﬂte interbed \
. RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: HW
TYPE OF BORING: 100mm Auger/Washbore/NMLC
WATER OBSERVATIONS: Groundwater encountered at 3m depth
. REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distored sample PR Bhots leaation dscor
i Inilials:
O = B i) e e (/)] Douglas Partners
W Water sample V' Shear Vane (kPa) Dat >
C__Core diing > Walerseep £ Walerlevel i Geotechnigs + Environment - Groundwater
. 13-054 DL Documents Page 113 of 211




BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 100.4m
PROJECT: Proposed Redevelopment EASTING: 511529.114
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944765.275

BORE No: 1
PROJECT No: 74122
DATE: 12/10/09

DIP/AZIMIUTH: 90°/-- SHEET 3 OF 4
. Degree of Rock - i iti i i i
Description Weaglheﬁng o Strength | Fracture Discontinuities Sampling & In Situ Testing
_| Depth ; 5ol —{2| Spacing = Test Results
T (m) o} @9 g B-Bedding J-Joint § gggaﬁ &
Strata :i%%%«‘.’iﬁw S - Bhear D - Diill Break (O 2l® Comments
= 220mm exlremely low sirength, R I *9.95m: B: 20°, pl, sm
extremely weathered grey siltstone || + | ' !
\inlerbed i1
becoming very low strength to low ||/ ' |
strength | :
1041 SILTSTONE - extremely Tow l‘ it
strength, exiremely weathered o
slightly fractured grey silistone S
bedding at 10° bt
L1
= | PL{A) = 0.03MPa
10.8f- 5mm coal seam /1 I[ JI : : PL{D) = 0.05MPa
SANDSTONE - extremely low : .
o strength, extremely weathered LIRS
slightly fractured orange-brown fine [f! | | ||
\Eomadium sandstone bedding at 0° |Uiudy | |
becoming very low strength, P
slightly weathered grey and e C (100|100
yellow-brown motiled bedding at A I
20° R [ PL(A) = 0.06MPa
30mm extremely low slrength (Y PL{D) = 0.09MPaj
silistone interbed [ 1
Pl
] ] 3 J: 60°, pl, sm, cf
N 1 T
- becoming low strength, slightly Ll : B: 10° pl, sm
weathered grey 11 1h
12 I b
i i
1 12.1m: B: 10°, pl, sm
LI -
Ciedas PL(A) = 0.52MPa
H Erﬁ;m et PL(D) = 0,09MPa|
. . L 12.45m: B: 10°, pl, sm
- becoming medium strength to |
high strength, fresh E
l ' d
B - coal laminae to 1mm bedding b
' | 13.26m: B: 10°, pl, sm
| PL{A) = 1.24MPa
\ 13.4m: B: 10°, pl, sm PL(D) = 0.83MPa
- becoming high s , medium ! 13.6m: B: 10°, pl, sm
to coarse sandsto £ ¢ | 100l 100
|
- 5- 20 siltstone laminae at 20 - bt o PL(A) = 0.33MPa
14 30mm spacing to 14.10mm ! ! | ! PL(D) = 0.52MPa
- becoming fine to medium TR | = | |
sandstone TN 1l e |
|
] |
I I
- 250mm medium strength, dark 14.6m: B: 10°, pll sm
grey sillstone interbed ;
: A PL(A) = 0.96MPa
| 14.85m: B: 10°, pl, sm PL(D) = 0.87MPa
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: HW
TYPE OF BORING: 100mm Auger/Washbore/NMLC
WATER OBSERVATIONS: Groundwater encountered at 3m depth
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample Bp Pockel penetromeler (kPa)
R Dismge 5 Glindard penohtin iow ifials:
\l‘i';l Tube sample (x mm dia.) PL  Point load strenglh Is(50) MPa ‘ ’ Doug’as Partners
Waler sample V' Shear Vane (kPa) Date: i
C__Core driling B Walerseep ¥ Water fovel : Geotechnics « Environment - Groundwater
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e 0000 ¢ 000 0O 06 00

. CLIENT:

PROJECT:

SKM Pty Ltd
Proposed Redevelopment

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

BOREHOLE LOG

SURFACE LEVEL: 100.4m
EASTING: 511629.114
NORTHING: 6944765.275
DIP/AZIMUTH:  90°/--

BORE No: 1
PROJECT No: 74122
DATE: 12/10/09
SHEET 4 OF 4

Description v?ggﬁ?gr% o St’?eorfglh .| Fracture Discontinuities Sampling & In Situ Testing
7| Bepth of Sg e |3| Sracng #|q | TestResults
ol (m) gal:8 g 253 () B-Bedding J - Joint 8|8 oaﬁ 3

Strata 553500 |pEBEE §§I 5 ge §e | S-vex  D-OHBRL | & 882" Comments
SANDSTONE - extremely low LI A IR EN O 7
strength, extremely weathered A B [HE R [ Il
slightly fractured orange-brown fine ] -1 s I (O I
to medium sandstone bedding at0® | | | | ' | it el I E A C |100] 100
(continued) e | i | |
i ‘ : : ' : s I { : ': 15.4m: B: 10°, pl, sm
155 Hore discontinued at 15.5m TERT I T il A
| 1 1) | | (2 | i 0 |
Ik | | | IR |
AN | |1 |
| 0 i 10 =11
[(EEee | 0 0 i e { O 3 1|
e I | ¢ Lol
R T | I b
| FA | I El
i 22 3 R | | (.
N0 1 | (|
| 1 O | | |
[ I I [
LT |1 fbl
[ 1] |1 |1l
| 11 | i |
Pl kel 10 |
O I 11 |
N I | | |
- 17 el B I | |
R I |1
[ i | [
il 1
I i
O | {
Eld d | |
| | il I
| I | | | |
ST (5 I 1 LY B
I 11 Wil il
11 |
A
18 V
| g ]
) |
<> g
13 &
&\ BEP o 7
i
& i
(I A
i I I |
|
U |
- 19 |
|
| | | |
I | 4 !
| ] H ]
| i |

RIG: Hydrapower Scout
TYPE OF BORING: 100mm Auger/Washbore/NMLC

DRILLER: Groundtest

LOGGED: MB

WATER OBSERVATIONS: Groundwater encountered at 3m depth

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED
A 33 F Pocket penetrometer (kPa)
D Di rhed sampro D Photo ionisation delector
B Bulk sample S Standard penetration test
U, Tubae sampie (x mm dia.) PL Point load strength 1s(50) MPa
W Water sampla V  ShearVane (kPa)
C  Core diiling I>  Waler seap T Waler [evel
13-054 DL Documents

CASING: HW
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CLIENT:
PROJECT: Proposed Redevelopment

SKM Pty Ltd

BOREHOLE LOG

SURFACE LEVEL: 100.55m  BORE No: 2 .
EASTING:

511557.648 PROJECT No: 74122

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944723.569 DATE: 15/10/09
DIPIAZIMUTH: 90°/-- SHEET 1 OF 3
Description ﬁgg&fgﬁﬁg 0 | Fracture Discontinuilies Sampling & In Situ Testing
Depth g &| Spacing
[ (?ﬁ} of & fgu (m) B-Bedding J- Joint g gaj Se Test %esulls
Strata [0] ] S-Shear  D-DrllBreak | = |O ole # P e
FILLING - loamy sand (Topsoil)
O3 FILLING CLAYEY SAND - medium
dense orange brown
"' O FILLING SAND - medium dense
dark brown fine to medium grained
sand
18/ FILLING SANDY CLAY - firm
orange brown medium plasticily s ?qs;;
-2 20
SANDY SILTY CLAY - sfiff to very 1 [
sliff pale grey red streaks low A 1 4 !
plasticity ! 2 di
1 ", i
Y B % |
25 <2 R !
“I"SANDY CLAY - very stiff to hard LA |
red orange brown medium plasticity ! A !
1 [ |
i % \ |
- N i1
29"SAND - dense pale grey fine to R [ |
-3 medium grained sand A e [ B=
Sl i § 13,22,
B i ) 30/130mm
\ REd i oo
O f | | ]
& b P o | |
N1 G 0 BT B
N U ) s Pl
37 SILTY CLAY - hard Dge grey while i1 WA S { el
red and orange mottlin | 11 I | I |
39"SICTY CLAY - hard pale grey ! |[ A | I i
L4 | i i |
Pl % [ fE=
P11 % (8 1
F il 5 I s 20, 30/30mm
| | 171 | | |
i1 / i . ;
| { % i {14 I I
: | I |
4O SILTY CLAY - very siiff pale grey e o _ P
band of red and orange sand clay | AA
mottling | ! % \ :
L1 KA
Lo WA !
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: HW

TYPE OF BORING: 100mm Auger/Washbore/NMLC
WATER OBSERVATIONS: No free groundwater was encountered

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING 8 IN SITU TESTING LEGEND CHECKED
A Auger sample g? Pocket penelrometer (kPa)
D Dislurbed sample D Pholo ionisation detector B
B Bulk sample S Standard penetration lest Iniliats:
U, Tube sampla (x mm dia.) PL  Point load strength Is(50) MPa
W Water sample V  Shear Vane (kPa) .
C  Cora drilling = Waler secp ¥ Waler level Dale:
13-054 DL Documents
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100.0.0000000000000000-01

. CLIENT:

PROJECT:
LOCATION: Cnr Compton & Kingston Roads, Slacks Creel

SKM Pty Ltd
Proposed Redevelopment

BOREHOLE LOG

SURFACE LEVEL: 100.55m
EASTING:

NORTHING:
DIP/AZIMUTH:  90°/--

511557.648
6944723.559

BORE No: 2
PROJECT No: 74122
DATE: 15/10/09
SHEET 2 OF 3

Depth
(m)

RL

Description
of
Strata

532

Degree of
Weathering

Graphic
Log

Fracture

Discontinuities

Sampling & In Situ Testing

Spacing

Water

5 - Bhear

B-Bedding  J - Joint
D - Drill Break

Test Resulis
&

RQD

&®

Core
Rec. %

Type

Comments

SILTY CLAY - very stiff pale grey
band of red and orange sand clay
mottling (confinued)

SAND - very dense red fine to
medium grained sand resembles
extremely low strength to very low
strength sandstone

RS

=

RERRERESES

==

512,20
N=32

W

6,7,14
N=21

10/0mm (no
sample)

8.0

-9

SANDSTONE - low strength to
medium sirength, highly weathered,
slightly fractured unbroken red

brown medium to coarse

sandstone bedding @ 10°
50mm extremely low st
pale grey clay interbed

- 20mm extremely low strenglh
\;_)ale grey clay interbed
= 50mm extremely low strength
pale grey clay interbed
= 20mm extremely low strength
\?ale grey clay interbed

= 50mm exiremely low strenglh
\Eale grey and brown clay interbed

350mm extremely low strength

extremely weathered grey siltstone

- becoming extremely low strength
to very low strength, highly
weathered sandstone

- 150mm extremely low strength,

extremely weathered grey siltstone

20mm cf

-

50mm cf

8.26m: B: 10", un, ro

8.74m: B: 10°, pl, sm,

8.85m: B: 10°, pl, sm,

9.4m: B: 15°, pl, sm

9.66m: B: 15°, pl, sm

PL(A) = 0.31MPa
PL(D) = 0.35MPa

100

100

PL(A) = 0.06MPa
PL(D) = OMPa

RIG: Hydrapower Scout
TYPE OF BORING:

DRILLER: Groundtest
100mm Auger/Washbore/NMLC

WATER OBSERVATIONS: No free groundwater was encountered

LOGGED: MB

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED
A ?er sample Pocket penelrometer (kPa)
D urbed sample D Photo ionisation detector Initials:
B Bulk sample S Standard penelralion test nikals:
'ﬁb Tube samme {x mm dia.) PL  Point load strength 1s(50) MPa
\Water sample V' Shear Vane (kPa) Date:
C  Core drilling [ Waler seep X Walter level
13-054 DL Documents

CASING: HW
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BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 100.55m BORE No: 2 .
PROJECT: Proposed Redevelopment EASTING: 511557.648 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944723.559 DATE: 15/10/09
DIP/AZIMUTH:  90°/-- SHEET 3 OF 3
Description Degree of | Rock Fracture Discontinuities Sampling & In Situ Testing
| pepth p Weathering| 2 | Strength || oo
€ (m) of 58 ¥ 3 g :;;": S| () B-Bedding  J - Joint g (2%l P Test %’5”"3
- L - =1=] & = g
Strata = v} :%»]é@l%z-::\j 5 Eg 28 S - Shear D - Drill Break = 0& i Comments
SANDSTONE - low strength to ! T L o SRR
medium strength, highly weathered | ! L & | U
slightly fractured unbroken red I | i T
brown medium to coarse i [ I | L
sandstone bedding @ 10° | i | { T
(continued) | I i I =
& 20mm extremely low strength, ! X {4 ¢ |100] 100 Pléﬁ!g) E'gfn"ﬁ.';a
exiremely weathered grey siltstone | 1§ | | | | | j
| I
| | B . ! I
| [ | |
| [ L
| RRRR R i
-1 MO EGRETOSS >< >< 11m: CORE LOSS:
| TS | | | 200mm
; : L7
112 SILTSTONE - low strength, slightly | 1 | [}l | | [*H 11.2m: B: 10°44n, ro
weathered slightly fractured dark ] | 1
grey siltstone bedding 0° - 10° | I
I {
Lo PL(A) = 0.05MPa
: | | | PL{D} = 0.08MPa
e
| (N
| | -2 I
-12 | | |
| > f PL(A) = 0.1MPa
i O | 12.1m: B: 0°, pl, ro PL{D) = 0.09MPal
| | (| . A 40
| ha (T 12.23m: B: 10°, pl, sm
! O S
|
! (|
; bl c|o7|o7
- fractured ! | I 12.65m: J: 45°, pl, sm
| | | |
| | 1 | |
! \ | I I
-13 z | i | |
- becoming fractured o il ; | |
- fractured | TR I T \13.1m: J: 45°, pl, ko
) | | i 13.15m: B: 0°, un, sm
| | [ N
fractured \ i k-
FIHES & : : ' : 13.45m: J: 45°, pl, sm
| 1 | |
I [ B
| o
I . PL{A) = 0.6BMPa
i1y | 13.85m:y PL(D) = 0.03MPa
-1 10 Bore discontinued at 14.0m =
| | |
[
] | |
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: HW

TYPE OF BORING: 100mm AugerWashbore/NMLC
WATER OBSERVATIONS: No free groundwater was encountered

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample Pocket penetrometer (kPa)

D Disturbed sample ?D Photo ionisalion deleclor L

B Bulk sample S Standard penelralion test Initials:

U, Tube sample (x mm dia.) PL  Point load sirength Is(50) MPa

W Water sample V' ShearVane (kPa) 4

€ Core driling B Water seep ¥ Waler lovel Date:

13-054 DL Documents
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BOREHOLE LOG

SURFACE LEVEL: 100.53m  BORE No: 3

CLIENT: SKM Pty Ltd
PROJECT: Proposed Redevelopment

EASTING:

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING:

511652.315 PROJECT No: 74122
6944649.729 DATE: 16/10/09

DIP/AZIMUTH:  90°/-- SHEET 1 OF 3
R Degree of Rock ; P i : :
Description Weagttherlng e Strength | Era:é?nrg Discontinuities Sampling & In Situ Testing
o D{Srr[:;h of IEELB E.E: :El I:;ZE p{m BB ik 9 Eﬁgas Test%esu!ls
= 12 1:[ - a ao - - D =18
Strata 5;,;:%% o @ ,5:§:§I§I%gl 5 EE 18 S - Shear D - Drill Break = Q& v Comments
FILLING - pale brown sand filling . : I [ T : T 3 : T
01 FILLING SANDY CLAY - soft L e g e
brown orange red and brown SRS T e {3
medium plasticity fine to medium i spas] BRI el
grained I'I I/ R I
| E § BN / I 1dl | [
P A R TR I vl i
[ K] / . E [
REREEE | o
T / bl [ T |
Pt / s ) T R
(L / 4l T I
B I 11 . T | R
-'!'|/='Ii= bl
] I —. i I%'!I:' A 1 I
V2 FI1ING CLAVEY SAND-Toose | | | + 1 | [ 7/ R Lot
orange brown fine grained O % o I It
A ERIER | ]
"4 FILLING SANDY LAY -verysoft | | | |\ A | 111 L
dark grey organic material RRER 4 Ll Lo
':|::%!-1!;- Loil 1]
O G i 1 2 T s 1,11
R 7€) I A [l N=2
-||||/'||H VIR 4
PlireeAr 10 I /| =
* 2O SANDY LAY -verysiifredbrown | | | | | | /7] | |||
medium plasticity fine to medium . ' ' S | : !
grained with bands of pale grey P / RN
clay BRI / SR
1 & DU ; (| |
o / |
1 v / | |
P31 : |
EERERY . NNV 4 )
I 1 GOLh { | |
2 P ’: 7 SN il
[ SANDY CLAY - very sliff pale grey R ¢ (S T Pt
r orange and red mottling low D P b [ I
g plasticily fine grained P / FLan R T l— |
| tgh -] 8 0 | fe i
<NII SRR I o
g | 11 f I I i 15| i ] g
- (N / TGS O O Y | O et
\ N / A AT
il [ (7] I I [ ——
%8 GLAYEY SAND - dgf®ypaieWey | ' | | 11 [7] 1 111 'l
white R 7 ]
B T e O T
(e ot ‘/Z f
| ¢ | 1
Ly b
i il 1
-4 i 211 | W
- contains some extremely low i “ 111
strength, extremely weathered 1 S S R
Bandstons i o ER s 16, 30/130mm
{ ',:/ i 1
I £ !
i “5 A
45 5AND - dense red medium grained -
sand
e CLAYEY SAND - dense pale grey
orange red motlling
[ !l
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: HW

TYPE OF BORING: 100mm Auger/Washbore

WATER OBSERVATIONS: Groundwater encountered at 2m depth
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SANMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample g\) Pockel penelromeler (kPa)
D  Disturbed sample D Photo lonisation detecior Initials:
B Bulk sample S Slandard penelration lest als:
{b Tube sample (x mm dia.) PL  Point load strength 15(50) MPa
‘Water sample V  ShearVane (kPa) .
C  Core drilling > Waler seep % Water laval Dale:
13-054 DL Documents
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BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 100.53m  BORE No: 3 . .
PROJECT: Proposed Redevelopment EASTING: 5115652.315 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944649.729 DATE: 16/10/09
DIP/AZIMUTH: 90°/-- SHEET 2 OF 3 .
Description v[\fgg{!‘]*gﬁ%g o S{fg{fglh .| Fracture Discontinuities Sampling & In Situ Testing
_i| Depth Sor 1T =]% Spacing = Test Results
® (m) of @9 gj§. 1§i rg,:g (m) B-Bedding  J- Joint a 2% 8% P)
Bl gt - wo oo - = Dl > L
i 532300 |5ERTEES 5 82 88 | S-St D-OiBek | ZIOBIET onments .
CLAYEY SAND - dense pale grey I I L L ) I R R L ekl
orange red moltling (continued) b : Ll 4 Lt it ki i
Py A I i (I 6,14,19
52 SILTY CLAY -hard pale greyhigh | 1 i A | | | | i od 1 s N =33 .
plasticity I I T / F ol | i
N 81 7 I t:dl g 1 O
Pl é | 400 1 i
| B il
P ]l/ {10 S I O | | 1 .
[ !/ | I | [ |
P A INIRT | o fl
:III.?I.IH. F .
bk lsdid L I e A
L | i 251 e \ | —
3 - showing characteristics of being ' L1 |/ Prbnd ' ‘
extremely low strength, extremely R 7 berd
weathered silistone I A Ll 8 9,18,23
i 1 | / % | 5 N=41
i § / | N Q
N R <) |
Liii Pl [ =4
IR 4 N : .
RERR / ]
P / !
[ |/ |
S B |
O / I .
-7 [ / 4
I LT A [
S y
T / .
[ / |
P / I
S I )
b1 :
B i) s 11,22,29
[ I | N =51
o ! .
oo | ! —
Lo P NV
<L RE /
N 2 / {
A | -
) ARE / i {
\ SNNNE 4" N |
R 1| f
& RN A el I I I f ! .
R / b1t |
Pl / B | |
88 (LTI B 7| I S O |
| SILT - dark brown resernbling Pl | I Lo
extremely low strength, exiremely [t | |
g weathered siltstone with occasional | | .
thin bands of coal I I i
I 11
R i i 12, 21,
i II : : i 8 30M120mm .
| ! —
i »
k ®
i
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: HW
TYPE OF BORING: 100mm Auger/Washbore .
WATER OBSERVATIONS: Groundwater encountered at 2m depth
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MVW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED .
B Dirved tamplo Bio Phcts it deiesior
; Initials:
D BT oman) B B 5 e (/)] Douglas Partners
Waler sample V' Shear Vane (kPa) Dale:
C__ Core dilling P Walerseep ¥ WWater level oR Geolechnigs - Environment - Groundwater
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BOREHOLE LOG

. CLIENT: SKM Pty Ltd SURFACE LEVEL: 100.53m BORE No: 3
PROJECT: Proposed Redevelopment EASTING: 511552.315 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944649.729 DATE: 16/10/09

DIP/AZIMUTH: 90°/-- SHEET 3 OF 3

Description m?gg{ﬁgﬁ% Rock Fracture Discontinuities Sampling & In Situ Testing
Depth of Spacing Sotadg e o¥|q | TestResults
(m) o a 5 - Shear D - Diill Break 8 é &’ & &

raphic

RL
Lo
il
Water
£
Type

Strata R Comments

TOUSILTY CLAY - black

—

NN

SUITTIRIINNRANIRORN

w

22, 30/50mm

11 |

N
&

- 12

- becoming very low strength
siltstone

5 30/70mm

i
|
I
|
!

- becoming low to medi
siltstone
Bore discontinued

[42]

SR

13.5 10/0mm

RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: HW
TYPE OF BORING: 100mm Auger/Washbore

WATER OBSERVATIONS: Groundwater encountered at 2m depth

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SAMPLING & IN SITU TESTING LEGEND CHECKED
Augar sample H:» penetromeler (kPa)
Disturbed sample ’ID Phclo Icmseharl deteclor Initials:

S i) 3 Sl peneiion ot e =1 [{/)) Douglas Partners

Core g b Walersogp s Waerlevel Dato; Geotechnics - Environment - Groundwater

oscwo>

13-054 DL Documents Page 121 of 211




CLIENT:  SKMPly Ltd SURFACE LEVEL: 99.14m  BORE No: 4 . ©)
PROJECT: Proposed Redevelopment EASTING: 511662.329 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944602.941 DATE: 15/10/09
DIPIAZIMUTH: 90°/- SHEET 1 OF 4 .
Description veggﬁf::r%fg b S:}é’:é‘m .| Fracture Discontinuities Sampling & In Situ Testing
it Depth of - & Spacing , ® Test Resulls
®l (m) g g (m) B-Bedding J-Joint §_ 258 e Py
Strata § - Shear D - Drill Break = O & V4 Comments
FILLING - pale grey clayey sand
filling (Topsoil)
02" FILLING SANDY CLAY - firm .
orange-brown sandy clay filling
O3 FILLING - refuse waste .
_1 — .
- containing fibrous organic S 34,2 .
material, pale and dark grey, firm, N=6
wet %Q
' @
i I
o | Q
¢ »
-3
-4
3 SANDSTONE - exiremely low it
strength, extremely weathered pale | )
grey and orange-brown coarse ; { .
grained sandstone : | :
i |
| |
. »
RIG: 13 tonne truck mounted DRILLER: Geodrill LOGGED: SP CASING: .
TYPE OF BORING: 100mm Auger/Washbore/NMLC
WATER OBSERVATIONS: No free groundwater was encountered
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03) .
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample Pocket penefrometer (kPa)
§ psse fo e uatl
U Tube sanple (xmm dia,) PL Point load strenglh Is(50) MPa ' ' DOug’aS P al” (’Her S .
Walter sample V' Shear Vane (kPa) .
C  Core dilling & Walerseep ¥ Waler fovel Dale: Geotechnies + Environment « Groundwaler
13-054 DL Documents Page 122 of 211 .




BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 99.14m BORE No: 4
PROJECT: Proposed Redevelopment EASTING: 511662.329  PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek ~ NORTHING: 6944602.941 DATE: 15/10/09
DIP/AZIMUTH:  90°/-- SHEET 2 OF 4
Description @gg{ﬁ:ﬁ?‘fg o St’?;’%‘[h .| Fracture Discontinuities Sampling & In Situ Testing
=) Depth B 8| Seacing S Test Results
& (m) of © g (m) 8- Bedding  J - Join 2 la% 8 " P
Strata o . g2 gg | S-seawr  D-vwmes | ZISBET| ooy
SANDSTONE - extremely low I
strength, extremely weathered pale [
grey and orange-brown coarse il
grained sandstone (conlinued) ]
S 20, 30/60mm
-6
_‘Ii‘ E———
| s | 30/90mm
-8
s 20, 28,
30/125mm
-0 5
RIG: 13 tonne truck mounted DRILLER: Geodrill LOGGED: SP CASING:
TYPE OF BORING: 100mm Auger/Washbore/NML.C
WATER OBSERVATIONS: No free groundwater was encountered
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Diskaroed samplo Bib Phots iaeation dotocir
e s O nolion B Inilials:
£ T o) s ([)) Douglas Partners
C__Core diling B Walerseep ¥ Walorlevol Oae: Geotechnics « Environment « Groundwater
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BOREHOLE LOG

TYPE OF BORING: 100mm Auger/Washbore/NMLC

WATER OBSERVATIONS: No free groundwater was encountered

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample p  Pocket penetrometer (kPa)

D Dislurbed sample BID Photo jonisation deteclor ol

B Bulk sample 5 Standard penelration lost Inilials:

U, Tube sample (x mm dia.) PL Point load strength Is{50) MPa

W Waler sample V  ShearVane (kPa) :

C _ Core diling > Walerseop ¥ Walerlovel Date:

13-054 DL Documents
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CLIENT: SKM Pty Ltd SURFACE LEVEL: 99.14m  BORE No: 4 . .
PROJECT: Proposed Redevelopment EASTING: 511662.329 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944602.941 DATE: 15/10/09
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4 .
Description Vegglﬁgﬁ%fg o Slsgr?‘cl;th Fracture Discontinuities Sampling & In Situ Testing
| Depth § G o £| Spacing ® Test Results
& (m) 0 a5 g (m) B-Bedding  J - Joint ol - gae
v =3 - - ad
Strata [0} 5 82 g8 | S-Stear  D-DiBreak | 2 8& b4 Cotihants .
SANDSTONE - extremely Tow ! T
slrength, extremely weathered pale 11 I A
grey and orange-brown coarse kil I A A 2212,16
grained sandstone (continued) | |1 ! s N=28 .
| (i 5 ! (I
I | R | I |
! |1 pesied I A | R
prrr gt e oo .
| IR o755 G T I T I 1Y (S
i B O o L 3 S e T B [ B |
T A 5 L R T T | ! |
108 SILTSTONE - extremely Tow R b peest e LR Ll ||[
strength to very low strength, dark T T A e T L T | |i 11 .
11 grey sillstone I | |l '
| | Jo—] | I il
[ I et N O O A R LT 1 |
|1 Ol I st O L O i i Bl
kO i | i s i L i il .
g O B [ L |
T T R A R | S | [
1.5 0 O O e S 1T A [ | i )
“| SANDSTONE - very fow strength, I R 5 T T Y | TR 1 (!N S 30/75mm .
orange-brown sandstone R 2 | i1
1.7 e —H— g
g*;yg:g;gﬂg;ggms;;ggg;ﬂ- Lot | toE B - J: 8, un, ro, lim PL(Y = D.6olMPa
weathered slightly fraclured grey tLpi g ; i ! ! ' e 3 .
and orange-brown stained fine to N R [ 1! I !
a2 medium sandstone bedding at 10° 1 | ; : £ : : |
X { L | 8
N A i I AT— C [ 100100
H 1} || 1215m:B:10° pll o .
Pifrif | Iy f | s S
- 50mm extremely low strength, [l T [ [ RSB et
dark grey siltstone interbed B | |
12 58, " intermittent coal laminae to 3mm S S [ | 12.5m: 10° pl, sm .
81\ on bedding =i ~_1 | 12.58m: CORE LOSS:
CORE LOSS | [k | I i 11 | 220mm
128 ol | | | I I
1284 SILTSTONE - very low sirengih o ! LR ! 2.65m: 0680, pl,sm n .
low strength, fresh stained ! | Y = Et((%;%%maz
18 fractured dark grey sillstone ! : : tl ! : : :Il 13m: B: 10°, pl, sm i
1 il il
I 1 ji i 13.2m: B: 10°, pl, .
1925~ SANDSTONE - medium strongth el b M3 2om: B 107 tnem
high strength, slightly weathaged B 1N i 1 A4E
slightly fractured green- K . | I
medium to coarse san i 1
bedding 0° - 10° : i % | B4} 78 .
Q | | | I Y )|
4 : Ll : : 13.75m: B: 10°, pl, o
1IN »
14 3 i e PL(A) = 1.65MPa
- becoming fresh bedding at 10° - | i i ey
20° | (I 14.18m: 10°, un, sm .
| | | Tt
- intermittent coal laminae to 5mm L Il 14.35m: B: 10°, pl, sm
\t:n bedding o '
50 - 150mm medium strength to A [ il .
high strength, conglomerate ! ko .6m: B: 20°
inlerbeds at 200 - 500mm intervals ! P RN NP
fo 16.00m b C (100 95
I
RIG: 13 tonne truck mounted DRILLER: Geodrill LOGGED: SP CASING: .




BOREHOLE LOG

. CLIENT: SKM Pty Ltd SURFACE LEVEL: 99.14m BORE No: 4
PROJECT: Proposed Redevelopment EASTING: 511662.329  PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek ~ NORTHING: 6944602.941 DATE: 15/10/09
DIP/AZIMUTH: 90°/-- SHEET 4 OF 4
inti Degree of Rock ; F— 7 5 2
Description Weglhering e strength | & gractyre Discontinuities Sampling & In Silu Testing
_i| Depth Lo T | a| ©Pacing ] 2 Test Results
m of = e 5T (m) B-Bodding  J - Joint al|ecg
(m) (:%_' ;|3:,! E!tji-'f g = o oo S - Shear D - Drill Break >18 ﬁ g# &
Bl $Esser wE3BEsy B 85 88 il [ Commenis
gA?DSTONE medium strengthto | T 7 T T Tfaag b0 ; ¥ I 1|
igh strength, slightly weathered "1 bl i ! | §4m: B: 20°
slightly fractured green-grey L 19l il | P 151 200' s
medium to coarse sandstone Lo il [ LN 15.2m: B: 10° un, ro PLIA) = 2.10MP:
bedding 0° - 10° (continued) gt (W I Il S PL((D})-: {Lqmpi
i % | ) IS i
. Jil) U I 16.45m: B: 10°, un, ro
- bedding of 20° - 30° TR ) 1= TN
11  TIE B
1% 145 D 41
[ sl
111 | | |1 15.8m: B: 20°, pl, sm
[0 : o 15.85m: B: 20°, pl, sm
16 - bedding of 0° - 10° ' : b ‘ I : :
I fily
- 50mm clay seam | [ PL{A) = 0.25MPa
- becoming low strength to medium ' ] ¢ |100| 95 |PLO) =0.16MPa
strength, slightly weathered grey | '
slightly fractured fine to medium !
sandstone bedding 0° - 10° |
intermitient sillstone laminae of |
10mm at 10 - 100mm intervals |
becoming medium strength |
I
- intermittent 3mm coal laminae on I
o bedding ! i | 17m: B: 5°, pl, sm
'l ! \47.06m: J: st, un, l
- 200mm medium strength, s
siltstone interbed ' 'I 17.20n: B: 10°, pl sm
: 17.45m: B: 16°, pl, sm
; 17.55m: B: 10°, pl, sm PL(A) = 0.03MPa
17.7 : ! __PL(D) = 0MPa
Bore discontinued at 17.7m 11
il
il
-18 |
. 4
< !
|
Q§ '
I
]
-19
| | |
RIG: 13 tonne truck mounted DRILLER: Geodrill LOGGED: SP CASING:
TYPE OF BORING: 100mm Auger/Washbore/NMLC
WATER OBSERVATIONS: No free groundwater was encountered
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING 8 IN SITU TESTING LEGEND ' CHECKED
D Disturoed sample Pib Phots loneaion dowacor
B Bul ; Initials:
£ B om ) L Rt e (|)) Douglas Partners
Waler sample WV Shear Vane (kPa) . 5
C__Core diling > Watersesp % Walerlevel Date: Geotechnics - Environment - Groundwater
13-054 DL Documents Page 125 of 211




BOREHOLE LOG

CLIENT:
PROJECT:

SKM Pty Ltd
Proposed Redevelopment

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SURFACE LEVEL: 98.59m

EASTING:
NORTHING:

DIP/AZIMUTH:  90°/--

BORE No: 5
PROJECT No: 74122
DATE: 14/10/09
SHEET 1 OF 4

511784.775
6944726.4

inti Degree of Rock < R = - 5
i Description W&agiheﬁng 1:9 il Strength § gl;l:é?nrg Discontinuities Sampling & In Situ Testing
& (m) of (%‘3 23 15 é’lfg (m) B-Bedding - Joint 2 %ﬁgg Testlzesults
- o £ I - Wmo oo - -
Strata FES3ox m|§'§|§!%§';i 5 (85 By -t DooMBmR TR ORI Comments
005 \LOAMY SAND - (Topsoiy black | | | | [ T [ocf [ [T T 0 [ [T 1T 1]
FFILLINGSANDYCLAY—stII’fred il S 7 Sl ol LR BN
brown sandy clay filling medium bl / SR i
plasticity I: .'/' Rage G
| I | a q1 | i | ' |
.:|r|/- AT L R
O 4 7 [ L A Y
Tt o 30 1 7 i L R B IS
| :il/' 0 I | 1} ki
e éI-I#i [ N 1 O
| FILLING CLAYEY SAND - medium L0 LE Pz b [T I
dense orange brown N Bl e I T A ER
I I I 2 St
' OFILLING SANDY CLAY -darkgrey | | | | I 11747 1111 by Bl
landfill combined with sandy clay ':f:'/: :': : I: If
| U BV | ! | |
!||':/|;:;|- T |7
O T s i [z ]
.—||:|/='-|r Y [ 00 U
FELEV o2 Lyl [ I
0 T L < B T e O el 1 L
f g itk o S U [ O o L Rl
I O /I R R 1 O
:-IIi/I.'E||. (8 S |
I T o 4] i T VS Y 1 4
R A R ||
-2 FlE . ) 1 O o | |
|||:J/| | o |
1!IFI/I :i|-< : i
.'IIII/J-!II W !
Pttty N (|1
[.|:|/| 4 R
|:r:|/| LY 1 HE
e:|-|/|-| ! |41 b
¥l | : i 1 | il | L
Y ¢ I T
1l i | | I 55 i 1Y |
[’ | T |
I Wk - ol
-3 Fill N~AL L
ill./l B bR 94
Vf/l 0l IRE
| .||/| (! i ot
<>!|! i | (I 1 E] g1
.|}s|/| il Y
\ . / | 4 i |
i /| L Lol il
| 5 | (I . i | | i ] i
i‘-!i/i (A | i
{ '|/7.Ei; |
R ! o L A !
i b /. i |
. 4 { '/| | | |
VO 1 L i e
|||/_ A |
|/| 5 |
I B e
S A . 1 vl |
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: 6.4m (HW)

TYPE OF BORING: 100mm Auger\Washbore/NMLC
WATER OBSERVATIONS: Groundwater encountered at 5m depth
REMARKS:

TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample E’p Pockel penetromeler (kPa)
D Disturbed sample 1D Photo ionisalion datector !
B Bulk sample : 5 Slandard penetration test Initials:
U, Tube sampla (x mm dia.) PL  Paint load strangth Is(50) MPa
W Water sample V' Shear Vane (kPa) |
C  Core drilling > Waler seop £ Water level Dale:
13-054 DL Documents

(/) ) Douglas Partners

Geotechnies - Environment - Groundwater
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L 2 BN BE BN BXK BN Bx BN B Bx BN BN BE BN BN BN BN BN BN BE BN I

. CLIENT:

BOREHOLE LOG

SKM Pty Ltd SURFACE LEVEL: 98.59m BORE No: 5
PROJECT: Proposed Redevelopment EASTING: 511784.775 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944726.4 DATE: 14/10/09
DIP/AZIMUTH:  90°/-- SHEET 2 OF 4
Description Veggtri?gn?xfg © Sﬁreorfgth .| Fracture Discontinuities Sampling & In Situ Testing
| Depth 5. 8 —| 2| Spacing =2 Test Results
¥ (m) of Eggsg: 1§ é’i“g" (m) B-Bedding  J - Joint glea, 2
Strata zz2zpp” |pER3EE, [5 85 88| SSwr O-bueex P18 &”| Comments
501 FILLING SANDY CLAY - orange T B T 0 1 [ S Uil
brown containing landfill it I (T ERN (51 7209 [ R 1 1 |
] | . . | | | | I i | [}
RN / | o g .
| 2 | (S i
[ | / B i |
] | / | I Ed | (R
i Y I s o2 O L IO
RS 1 / [ D &
1 . (I B il
(KT w1 T I B
0 I T T (7 I | | |
el / L1 I
¢ [ 1| / {4 Ll 1]
i LR
ERE Y 7 R BEEEE
SRR / 1) Pl
6 / {40 ! T %
T 1 ST sl T AR S 1
R 11t
- encountered pieces of steel I ) ? bl g A
R / 111 [
(1l i g [T (I
il GAREE SIR 4
1R A0 | @
-7 Il . | 1] ) |
it ? 0 'b f
5 I O Sl 2 |G I O i
[ 6 | o [ i
[ / | 1 P ]
HREERN T R € { il
BNl B
| R T - 1 | ]
i ] 1l
I | i
i ! 1

- fraces of landfill i)

RIG: Hydrapower Scout DRILLER: Groundtest
TYPE OF BORING: 100mm Auger/Washbore/NMLC

WATER OBSERVATIONS: Groundwater encountered at 5m depth
REMARKS:

LOGGED: MB

TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp  Pockel penelrometer (kPa)
D  Disturbed sample PID Pholo ionisalion delector Inltials:
B Bulk sample 5 Standard penetration test i
U,  Tube sample (x mm dia.) PL  Point load strength Is(50) MPa
w Waler sample V'  Shear Vane (kPa) %
C_ Core diilling > Waler seep £ Waler level Dale:
13-054 DL Documents

CASING: 6.4m (HW)

([))] Douglas Partners

Geofechnics - Environment - Groundwaler
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BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 98.59m BORE No: 5
PROJECT: Proposed Redevelopment EASTING: 511784.775 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944726.4 DATE: 14/10/09
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
s Degree of Rock i st q ; ;
Description Wegthering o Strength .| Fracture Discontinuities Sampling & In Situ Testing
| Depth f 59 e o) Spacing = Test Results
4 (m) 0 Egglgl 1§ 215 'g“ (m) B-Bedding  J - Joint :.{; ggaﬁ
Strata E§§%&ﬁ0 ,‘|o.01£|%§ E Eg 'E.— S-Shear  D-DiilBreak | = |O 8| Coriibanis
FILLING SANDY CLAY - orange BRERE A L SR R
brown containing landfill R T -6 S o | ] I
(continued) '.:|='/!!H- I W
Ry / RN fee il 241
IO S A 7« | 1 O O 1ol
8 T O O = T T ) d
[ 0 -l o I O T | (N .
& SILTY CLAY - hard pale grey A T T 77 111 I |3 (o
slightly sandy patches of sand L / R B
T A =71 O SR AR s 9,15,23
ill-l%lﬁ'l Lol 1 W=
L1 e R 7 TR O R | S
ST AT 77 i O A e (I 1 1 S—
s T 77 I I T R
I E o I I TR 5
IEERE o7 I Sl R |
FEd AL [
Ao A i [ (T
[ I I A BRI O I
LI A | (N O
| B / L I | | S
:li::/l.!lli A
e 7 % 001 1 O A
) ) / I | T
119 bl | [ ﬂ (I | 1 d | |’>
“| SAND - dense to very dense red IS L 8 Rt N A T 1A,
12 coarse grained (B L] IS I T A O | |
| i I [ (I ) 5
121 SANDSTONE - high strength, T ' [
slightly weathered slightly fractured | | . 30 N
unbroken light grey medium to ; : : i AN PL(A) = 0.59MPa
coarse sandstone bedding at 10° 1A ol PL(D) = 0.78MPa
100mm low strength to medium | |
sirength band b 12.5m: B: 10°, pl, ro, cc
- becoming moderately weathered
to slightly weathered light grey and
\r:range—hmwn mottled
30mm very low strength band
12.9m: B: 5°, pl, ro
- 13
- coal laminae to 2mm at 100mm 13.1m: B: 10°, pl, ro
spacing to 13.50m 13.2m: B: 20°, pl, sm
- becoming fresh grey
conglomerate interbeds N
at 300 - 500mm interv: il 13.45m: B: 20°, pl, sm
14.90m C |100] 100
PL(A) = 1.33MPa
PL{D) = 1.2MPa
13.8m: B: 10°, pl, sm
14
- 10mm very low strength, fine to 14.4m: B: 10°, pl, ro
medium sandstone laminae PL(A) =1.01MPa
- becoming fine to medium PL{D) = 1MPa
sandstone
] 1 | H
- becoming medium to coarse ol : :

RIG: Hydrapower Scout DRILLER: Groundtest
TYPE OF BORING: 100mm Auger/\Washbore/NMLC

LOGGED: MB

WATER OBSERVATIONS: Groundwater encountered at 5m depth

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND =

A Auger sample ocket penetromeler (kPa) CHEGHED
D Dislurbed sampla gJD Photo lonisation detector it

B Bulk sampla S Standard penelration test Inilials:

w Twub|: s:;n_rp:l; (3 mm dia) GL gﬁlnt rhzrad ﬁgm}h 1s{50) MPa

ea ane a,
C  Core diiling > Waler seep 2 Waler level Dale:
13-054 DL Documents

CASING: 6.4m (HW)

[

Douglas Partners

Geotechnics « Environment « Groundwater

Page 128 of 211




. CLIENT:

PROJECT:

SKM Pty Ltd
Proposed Redevelopment

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

BOREHOLE LOG

SURFACE LEVEL: 98.59m
EASTING: 511784.775
NORTHING: 6944726.4
DIP/AZIMUTH:  90°/--

BORE No: 5
PROJECT No: 74122
DATE: 14/10/09
SHEET 4 OF 4

it Degree of Fracture Discontinuities Sampling & In Situ Testin
| Deptn s REmON!, 8| Spacing pae - TestR su[tgs
& (m) of g () B-Bedding  J - Joint 2238 %
Strata B B 95 88 | ¥t RiDdEewm =[S g™ Comments
sandstone ] S C |100| 100
SANDSTONE - high strength, toihd
slightly weathered slightly fractured E il
unbroken light grey medium to 1
?oar?e sagdstone bedding at 10° ! ! PLIA) = 1.21MP
‘continued) | Jii =1 a
L bedding at 0° - 10° | | PL(D) = 1.11MPa
i 15.55m: B: 10°, pl, sm
Foalod
[
IR i [
[ 15.9m: B: sh, pl, sm
.16 I
R I
i |
[ 1] M
I o
L b 16. 4G
T AN =M PL(A) = 1.01MPa
I [ PL({D) = 1.31MPa
I e ke ¢ |100|100
O
I |
X y e 16.85m: B: 5°, pl, sm
-17 ‘hl ! | ,
1 CONGLOMERATE - high strength, : 9 N
fresh slightly fractured unbroken g R
grey fine conglomerate bedding at { AL
at 0° y
Ae ISR PL(A) = 1.92MPa
L dt I PL(D) = 2.2MPa
| i
|
| I
| I
-18 | I
18.1 = PN L ‘]
Bore discontinued at 18.1m < ) TN |
{ | | I
i | |
\ I | I
| | |
: I ar El
| ! | |
I [ [ Tl
i | |
I . I
E1) | |
10 Pl |
. | |
F il I
|| | |
| | | |
f1 1] [ !
| |
| i
| 1

RIG: Hydrapower Scout DRILLER: Groundtest
TYPE OF BORING: 100mm Auger/Washbore/NMLC

LOGGED: MB

WATER OBSERVATIONS: Groundwater encountered at 5m depth

RENMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sampla Pocket penetrometer (kPa)

D Dislurbed sample D Pholo ionigation delector T

B Bulk sample 5 Slandard penetration test Initials:

U, Tube sampla (x mm dia.) PL  Point load strength Is(50) MPa

W Water sample W Shear Vane (kPa) v

C  Care drilling > Water seep % Waler level Date:
13-054 DL Documents

CASING: 6.4m (HW)

(/) )} Douglas Partners

Geotechnies » Environment - Groundwater
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BOREHOLE LOG

CLIENT: SKM Pty Ltd
PROJECT: Proposed Redevelopment
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SURFACE LEVEL: 99.24m

EASTING:
NORTHING:

511719.906
6944764.492

BORE No: 6
PROJECT No: 74122
DATE: 13/10/09

DIP/AZIMUTH: 90°/-- SHEET 1 OF 4
i ree of 3 P " " A
Description Veggthering X .| Fracture Discontinuities Sampling & In Silu Testing
_i| Depth £ —|&| Spacing 2 Test Results
@ (m) 9 2eS 8- Badding J- Joint 82319« 3
Strata 5%;5&{ : E E Eg ‘E?—' S - Shear D - Drill Break = og,{n: Comments
FILLING - pale grey/brown clayey Iplslitic] B =
sand filling (Topsoil) tid ! O B [ B
L B i R H
a4 I I i i =8 #]
| FILLING SANDY CLAY - siiff fo N o R A (O
very stiff red brown medium e I O | | [
plasticity 0 T e U / | i Bt 1
R / | | [ B
ol | & d il i | | 11
| L R P | | ol 1
3 S 1 I / | | | I Hl
4a Prlvt fA] 0 I e A T
| FILLING CLAYEY SAND -medium | | | | | | [Z,] | ¢ [ 0 T
-1 dense dark grey fine to coarse RN = I S
grained 1 _//- [ | [ P
I ] T P 2 | i i |
A [ | /'/:-i it 11E¢ I 1 | J0F pled :l
" FILLING CLAYEY SAND -medium | | | | 1 [ [7Z] | 1 1! (AE
dense dark grey containing refuse UEER T ASE U W1 e
wasle I|;I|/,</_-:||i R T EIT
U L Y ) I I T 1= )R
I O <« I | S
[ O O P A O I {11
T 7% A I I (1
BTN N 7 S T IR 4
Lt -4 ‘//- R : I
2 0 1 S il o) B T | I
5 (50 O I 7 B T
68 O I P O
0 1 O 3 T
Filil e I+ 1]
L I /,//- |
141! s
l EREEN
25 FILLING CLAY - dark grey medium bl !
plasticity contains traces of landfill i LA
refuse waste b : I |
{1 | 1 I |
| | I+ 1 51 | {
= i1 S I
| / alll e |
v 4 L1 | R
AL
| / | i | |
b Ll b
| 4 e (i | | ¢
i i it i |
| | ] Loy ] |
|1 / i1 R
/ { Pl | IS |
39 FILLING SANDY CIAY-veystir | ' ' | * 1 o 1 1] s & o
-4 orange brown medium plasticity ' o ] T
fine to medium grained sand, / | | |
traces of blue paint I / | SRR
b / [ | | |
M i

RIG: Hydrapower Scout DRILLER: Groundtest
TYPE OF BORING: 100mm Auger/Washbora/NMLC coring
WATER OBSERVATIONS: No free groundwater was encountered

LOGGED: MB

REMARKS: TBM (RL100m) - Top of concrele pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Au?w sample p  Pocket penetrometer (kPa)

D Disturbed sample 1D Pholo ionisation detector picinces

B Bulk sample S Slandard penetralion tost Inilials:

U, Tube sample (x mm dia.) PL  Point load sirength 1s(50) MPa

W Waler sample V  Shear Vane (kPa) 2

C  Core driling > Waler seep £ Waler level Date:

13-054

DL Documents

(|)) Douglas Partners

Geotechnics - Environment - Groundwater

CASING: HW =6m
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BOREHOLE LOG

. CLIENT:

PROJECT:

SKM Pty Ltd
Proposed Redevelopment

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SURFACE LEVEL: 99.24m
EASTING: 511719.906
NORTHING: 6944764.492
DIP/AZIMIUTH:  90°/--

BORE No: 6
PROJECT No: 74122
DATE: 13/10/09
SHEET 2 OF 4

Degree of Rock Fract Discontinuili Sampling & In Situ Testi
Description o .| Fracture iscontinuities ampling & In Situ Testing
| Depth i Weathering £ of _Stength 15| spacing 2[5 [ TestResults
= (m) ” g g (m) B-Bedding  J-Joint ﬁ gdg‘fg 3
Slrata zz2z04° 215! 5 82 @8 | S-Shear  D-Dilbreak | = IOPIC | Gomments
FILLING SANDY CLAY - very stiff LSRN ! (AL
orange brown medium plasticity [0 I P STl [ 1
fine to medium grained sand, [N / | i (S 5
traces of blue paint (continued) T e I O | |
1 . ! Il ik
T T | Jlll
55 AR O |- WE B
SILTY CLAY - very sliff pale grey N ! |
medium plasticity some red brown otk |/ : 1 | T
and yellow brown motiling (111 / i L OVE B
W A e BT
| V4 | |
A | 1./ | | |
B I |/1 | Pl —
3 / P! [ [
o | i | | I 5012
L1 :/ (R S N
bl | I I | [
O T O | | | | [
| 11 | 11 ] [} i1 ]
N / i N O
L Il i | [
Ll / oo
(N | I ([ I R
PO / 1 384
[0 :/ i i | |
-7 (. ] i Loy —
) / ' | 4? f
L % | - ) Bl 4
"2I"SANDY CLAY - very stiff pale D ) / i f Lo 5 ,41.-9'21;
brown high plasticity medium I & : ! } (N
grained IR / ! I
Pl / | bt S—
N & T
O 1 | | |t
bt Vgl 4 | ! [
o [ N | | Vo
Ll & 0 BERI
b1l H (R O R (A
-8 | 4 T I O 1] B VR .
| / o ! i
e ( R4 P Lo | 911,12
“| SILTY CLAY - very stiff white pale N A P bl s N =23
grey streaks of coarse red K ! % I il | P
AN
| % N |1
| / & Lo
' 11 (0
~| SAND - very dense pale red grey LN I S ! (.
medium grained showing P [ | |
9 characteristics of being extremely ! ! | 1A o
low strength, extremely weathered | P | S | 30/70mm
sandstone 1 T
I A 0 | | }
{ | !
| |
il f
- becoming coarse grained : !
|
il
i

RIG: Hydrapower Scout DRILLER: Groundlest
TYPE OF BORING: 100mm AugerWashbore/NMLC coring
WATER OBSERVATIONS: No free groundwater was encounte

LOGGED: MB

red

REMARIKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A a\y&:r sample p Pockel penetrometer (kPa)

D Disturbed sample gID Photo ionisation detector Initials:

B Bulk samplo S Standard penelration lest nitials:

U, Tube samplo (x mm dia.} PL  Point load strength 1s(50) MPa =
W Water sample V' ShearVane (kPa) -

C  Cora driling B Watersaep £ \Waler lavel Dale:

13-054 DL Documents

CASING: HW =6m

{/))| Douglas Partners

Geotechnics - Environment - Groundwater
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CLIENT: SKM Pty Ltd SURFACE LEVEL: 99.24m
PROJECT: Proposed Redevelopment EASTING: 511719.906
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944764.492

BOREHOLE LOG

DIP/AZIMUTH: 90°/-

BORE No: 6
PROJECT No: 74122
DATE: 13/10/09
SHEET 3 OF 4

Depth
(m)

RL

Description
of
Strata

Degree of
Weathering

Graphic

Log

i
. ' an %
Water

0 Fracture

Spacing
(m)

Discontinuities

Sampling & In Situ Testing

B -Bedding J - Joint
5 - Shear D - Drill Break

g p&q | TestResults
F882H con

Comments

— — —|0.01
Q

1

— {050
—1.00

10/0mm refusal

103

114

SANDSTONE - high strength,
slightly weathered fraclured to
slightly fractured purple grey and
orange-brown stained medium to
coarse sandstone bedding
sub-horizontal

108l CORE LOSS

SANDSTONE - exiremely low
strength, extremely weathered o
highly weathered fractured grey
and orange-brown stained fine
sandstone bedding at 0 - 10%
silistone laminae to 20mm at 50 -
100mm intervals

-12

12.2

SILTSTONE - extremely low
strength to very low strength,
extremely wealhered to highly
weathered fraclured grey silistone
bedding at 10° fine sandstone

\I’aminaa fo 10mm

becoming extremely low strength '

13

SANDSTONE - extremely low
strength, extremely weathered to
highly weathered fractured to
slightly fractured dark grey and
orange-brown mottled fine
sandstone bedding at 0 - 10°
siltstone laminae to 20 at 20 -
100mm intervals

becoming extremely low strength
to very low strength

becoming very low strength to low
strength, moderately weathered

- bacoming very low strength

13.36

13.86

moderately weathered
weathered fracture,
fractured grey sillg

10°

SILTSTONE - extremely |
strength to very low str&
shghtly
light

ing at

SANDSTONE - low strength, frash
slightly fractured unbroken grey
fine to medium sandstone bedding

20 - 100 mm intervals until 14.70m

= becoming low strenglh to medium
strength

\at 10° siltstone laminae to 10mm at

- becoming medium strength light
grey coarse sandstone

10.45m: CORE LOSS:
350mm

10.86m: B: 10°, pl, sm

11m: B: 10°, pl, sm

K ,2!5{71[0

11.986m; J: 707, un, sm

11.4m:
11.

11.95m: J: 80°, un, sm

12.1m: J: 40°, pl, sm

12.4m: J: 80°, pl, ti, lim

12.7m: B: 10°, pl, sm

13.3m: J: 30°, un, sm
13.4m: J: 45°, un, sm
13.5m: J: 45°, un, sm

14m: B: 10°, pl, sm, cf
4mm

14.55m: J: 26°, un, sm

C [100] 100 |PL(A) = 2.59MPa
PL{D) = 1.92MPa

PL(A) = D.01MPa
PL(D) = 0.23MPa|

PL(A) = 0.05MPa
PL(D) = OMPa

G [100] 100

PL(A) = 0.14MPa
PL(D) = 0.03MPa|

C |100| 90

PL(A) = 0.65MPa
PL(D) = 0.16MPa)

C [100] 90

RIG: Hydrapower Scout

DRILLER: Groundtest

TYPE OF BORING: 100mm AugerAWashbore/NMLC coring

WATER OBSERVATIONS: No free groundwater was encountered

LOGGED: MB

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample Pockel penetrometer (kPa)
D Disturbed sample FID Pholo isnisation deleclor =
B Bulksample S Standard penefration test Inilials:
‘Eb Tube sample (x mm dia.) PL  Point load strength 1s{50) MPa
Water sample V' Shear Vane (kPa) \
C Cora dilling > Walerseep 2 Water lovel Date:
13-054 DL Documents

CASING: HW = 6m

(|)) Douglas Partners
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. CLIENT:

PROJECT:
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SKM Pty Ltd
Proposed Redevelopment

BOREHOLE LOG

SURFACE LEVEL: 99.24m

EASTING:

NORTHING:
DIP/AZIMUTH:  90°/--

BORE No: 6
511719.906
6944764.492

PROJECT No: 74122
DATE: 13/10/09
SHEET 4 OF 4

vy Degree of Rock i i i itu Testi
Description Weaglhering © strength |= Fracture Discontinuities Sampling & In Situ Testing
| Depth Sgrr =S| Spacing =2 Test Results
%l (m) of &358 g -g'fng (m) B-Bedding  J- Joint g (2%(5. X
i | 3] Ll S
Strata zzEzop (0] ;@E@@E‘f‘ 5 g: 9:?: S-Shear  D-Drill Break | = oé g Comments
SANDSTONE - low strength, fresh | © 7 11 Y R 15m: B 10, pl, sm
slightly fractured unbroken grey AL Y i |
fine to medium sandstone bedding | | 11/ () I | |
at 10° siltstone laminae to 10mmat | + [ | ¢ EEI |
20 - 100 mm intervals until 14.70m | + | (1 A 15.3m: B: 0°, pl, sm s
: L ! LR PL(A) = 0.85MPa
(continued) il (Y PL(D) = 0.56MPa
= hecoming high strength, medium S I 15.45m: B: 10°, pl, sm ®)
to coarse sandstone £ 1 |
Jaid I
I [ ' h 15.7m: J: 20°, un, sm
L I \16.75m: B: 10°, pl, sm C [100( 90
. | x15.3m: B: 10°, pl, sm
fll | 15.88m: B: 0°, pl, sm
18 b i
tl |
i1 1
: g 16.25m: B: sm
i |
| PL(A) = 1.24MPa
/ PL(D) = 1.19MPa
16.6 - - 4
Bore discontinued at 16.6m V
' 4
17
- 18
10
]

RIG: Hydrapower Scout

DRILLER: Groundtest

TYPE OF BORING: 100mm Auger/Washbore/NMLC coring
WATER OBSERVATIONS: No free groundwater was encountered

LOGGED:

MB

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Ay?ur sample FE: ckel penetrometer (kPa)

D Dislurbed sample D Photo ionisation delector Initials:

B Bulk sampla Standard panelration test i

U, Tube sample (x mm dia.) PL  Point load strength 15(50) MPa

W Water sample V' Shear Vane (kPa) 2

¢ Core drilling > WWaler seep ¥ Waler laval Date:
13-054 DL Documents

CASING: HW =6m

(/))] Douglas Partners
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CLIENT:  SKM Pty Ltd SURFACE LEVEL: 99.35m  BORE No: 8 . .
PROJECT: Proposed Redevelopment EASTING: 511653.564 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944798.592 DATE: 09/10/09
DIP/AZIMUTH: 80°/- SHEET 1 OF 4 .
i D f Rock i inuiti i 1 i
Description ng{ﬁg rl?1g o Strength |~ Fracture Discontinuities Sampling & In Situ Testing
1| Depth f SgrnT =8 Spacing £ Test Results
€ (m) 0 E_,§|§ & |§I“§ m) B-Bedding J-Joint g Eu’%$ 3 .
F- v [riY=] [=1=} - - e
Strata 232z0¢® |§E38855 [5 82 88 | S-Shwar D-DBeak | 2 SEE"| comments
0,05/~ LOAMY SAND (Topsoll) P I O L1 I I O
rFILLING SANDY CLAY -stiffred | || 1A 1T L SRY
brown sandy clay medium u L / SN AL .
plasticity, dry LS / 8 i
| § el | | i
{1 / L1 ] I o 11
100 O (- RO IR O I
Fibid / ST T I [ .
L] b / R g
O7FILLING CLAYEY SAND -medium | ' | !/ [ [Z7 1 111 bl
dense to dense pale brown clayey RN o MR S T A
sand, dW W 7z11 | 11 | [ .
| A I5 I i ot L L
' MO FILLING CLAVEVSAND -medium | | | I 1L [ Lo bbr i il
dense dark grey clayey sandtraces | | [ I 1 1A Lo qb 1l
of gravel i i 77 A O | .
ol B ot e ] el
[ B T s Y T (O
e st res cm [ Q
WEERE R U
(A T T //' 200 1 T | .
AR PE NN
i I [t i
I FILLING SILTY SAND -mediom | | |1 || [ 111 || s it
dense pale brown silty sand i | : 10l | ] [ i .
SRR NNEN -
"2 29 FILING SILTY SAND -medium | | /! i
dense yellow orange silty sand fine | | 1 10Dl b
grained : ' : I' L | : | .
P LR I T
23 FILLING SANDY CLAY - siiff fo A z NS
very siiff red sandy clay medium to LR A
high plasticity fine grained | / .
| |1 _ E 4 i
28 GLAVEY SAND - densewhitefine | | | ' ' [Z] \
grained : ! : | !
| I
Pl -
11 1 A
I i ]
N
W & 815,21 .
11 b ‘/7 ) =34
S A |
\ | L1 b Bl | ==
i »
E // | | 1 | 1
| i, ME J | i |
i /‘/, ! i i |
W ®
P
" 49" SILTY SAND - dense (o very dense i — | I | |
bands of red and white sand : et y | 5 29, 30/50mm
getting denser with depth showing \ | 4 - i | ] .
characleristics of being extremely iy w3 i b b
low strength, extremely weathered - : ! '
sandstone 3 g1
i | -
i f *
]
gl g RS I
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: 9m .
TYPE OF BORING: 100mm Auger
WATER OBSERVATIONS: Groundwater encountered at 3m depth
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03) .
A Auger sample SANFLIR G MET TESFI‘:!E& plfngrEorl:lle?ar{kPa} CHEOKED
g Ere o Rt
Gy T st o da) B A e (/) )] Douglas Partners &
ear Vang a,
C_ Corediling D Watersaop ¥ Wator lovel bte: Geolechnics - Environment - Groundwafer
13-054 DL Documents Page 134 of 211 .



. CLIENT:

BOREHOLE LOG

SKM Pty Ltd SURFACE LEVEL: 99.35m BORE No: 8
PROJECT: Proposed Redevelopment EASTING: 511653.554 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944798.592 DATE: 09/10/09
DIPIAZIMUTH:  90°/-- SHEET 2 OF 4
Description ﬁgg{ﬁéiﬁf o St?e?r%m _| Fracture Discontinuities Sampling & In Situ Testing
| Depth of ¥ EorrrrT e8| Seacing . 4 i [ Test Results
® (m) g9 8 g !gﬁg (m) B-Bedding J- Joint 8. g;jgge )
Strata z2zz00¢ %5:;@@?-31 g 92 gg | S-Shear D-DIBe ) FIOHIE | Comments
SILTY SAND - dense to very dense 2= LRI (T I
bands of red and white sand Pl |sdsl ) | R s ) 27, 30/100mm
gelting denser with depth showing P Leged ! | I |
characteristics of being extremely - il | ol | | =
low strength, extremely weathered P4 1B | Wiy
sandstone (confinued) iy 1 1
| 2 || |
| i1 I
T (i | I
MR ERER i
(I e o A |
[ 2 [ |
8 il I | |
| R | | S 30M130mm
1 = | Q
T ) A |
g Jic ] |
e |
REEDERN i
] [ |
{ 1 | |
vebaal i 4
| ; g A R
L | s 30/ 10mm
- i SHER
85| CLAY - hard pale gy i l LI /A
plasticily occasionf§y sand ! / !
i , - / ==
: : / | s 9,14,20
. / | . i N=34
98I"GIAY - hard dark grey medium 74 | ! !
plasticity | // I

RIG: Hydrapower Scout DRILLER: Groundtest
TYPE OF BORING: 100mm Auger
WATER OBSERVATIONS: Groundwater encountered at 3m depth

REMARKS:

LOGGED: MB

TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)

SAMPLING 8 IN SITU TESTING LEGEND CHECKED
A Auger sample Dﬁl Pocket penetrometer (kPa)
D Dislurbed sample PID Photo lonisation detector Inltials:
B Bulk sample S Standand penelration lest Al
U, Tube sample (x mm dia.} PL Point load strength [s(50) MPa
W Waler sample V' ShearVane (kPa) )
C  Core diling B> Waterseep £ Water level Date:
13-054 DL Documents

CASING: 9m

[

Douglas Partners

Geotechnics - Environment - Groundwater
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CLIENT:
PROJECT:

SKM Pty Ltd

BOREHOLE LOG

Proposed Redevelopment
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SURFACE LEVEL: 99.35m

EASTING:
NORTHING:

511653.554
6944798.592

BORE No: 8
PROJECT No: 74122
DATE: 09/10/09

DIPIAZIMUTH: 90°/-- SHEET 3 OF 4
Description #gg{rfgrﬁ_'fg 2 st reorggth = gractyre Discontinuities Sampling & In Situ Testing
5| Depth of a8 T e |w SPacng R Test Results
(m) a9 Erﬁ' (€| |%’|.‘—"g" m) B-Bedding J-Joint & gd gga 2
Stratq 55330p |WERBES |5 8% 88 | S-S D-owBek | ZISSIET| Comments
CLAY - hard dark grey medium TR P2 i SR e A T
plasticity (continued) b=l b / L BT O E
501 e et Y R R e i 11l
102 CIAYEY SAND -verydensered | + | |« | [7%/] | il (S P
brown medium plasticity, dry NN ERE o R oA
showing characteristics of being R EN 7 R (11 1)
extremely low strength to very low RSl (e i P
strength sandstone AR Edl | | i e S 30/50mm
[ 7 1 LA | ————
BT s [ L i | | I
A0 It I [K A O | | i
] T A ) O I T [
151 0 T U 2 S I L 1 O O [ O S |
9 !illl_//-!|||!i N ] T
§ e A A 2= O O O O 1 [
- I % N O ot
| 1 I/ ] ] |
|1 gl LT | 4
4 Y e T T A T
TR O v I T [ il 2
ERAEE o MR O
BN o R T bovEl )
| J i :' A Y l| | i : 1" . |
RRAEE L1y T T
T O R 2 O | I EElL
P LRt e e e beot
119 I:iJ/f|:l b1 I
. | SANDY CLAY - very dense pale I PELEL '
¥ rey red brown sand bands T V] i | D T T R | —
il 01 ) (TN ) L S 30/70mm
Pl I I |
1 Bl | [P
T O [ i
I 1 I
s CLAY - hard dark grey medium 14 4 {
plasticity 11 |
B [ S
! |
129 |I 1 il
SANDSTONE - very low strength Al
- 13 to low strength, slightly weathered | | ' | ¢ R 30/5mm
grey fine to medium sandstone ==
135 -
f ; PL(A) = 0.58MPa
slighly weathered ! I P
slightly fractured ne to e N i I BRI
medium sandstone DRgdding at 20° i il |
[ | ]
il ! |
i - bedding at 10° o i
- coal laminae to 2mm on bedding i R I ! | !
to 14.20m i O I e i i | I 14.15m: J: 20°, un, ro
i S Gl e |l | | i C|97| 94
15 | B Bty AT
- becoming coarse sandstone f i Ve A0y e
intermittent sillstone laminae to i | !
L 10mm to 16.10m i i
N becoming fine sandstone I T !
i T h PL{A) = 0.33MPa
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: 9m

TYPE OF BORING: 100mm Auger
WATER OBSERVATIONS: Groundwater encountered at 3m depth
REMARKS:

TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SAMPLING & IN SITU TESTING LEGEND

A Auger sample F? Pockel penelrometer (kPa) GHEGKED
D Dislurbed sample D Pholo ionisation delector e
B Bulk sample . 8§  Standard peneiration lest Inilials:
U, Tube sample (x mm dia.} PL  Point load strength Is{50) MPa
W Waler sample V' Shear Vane (kPa)
C  Core drilling > Water seep £ Waler level Date:

13-054 DL Documents

(|)) Douglas Partners

Geotechnies - Environment - Groundwater
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BOREHOLE LOG

SURFACE LEVEL:
511653.5564
6944798.592

. CLIENT:

PROJECT:
LOCATION:

SKM Pty Ltd
Proposed Redevelopment

Cnr Compton & Kingston Roads, Slacks Creek

EASTING:

NORTHING:

99.35m

DIP/IAZIMUTH:  90°/--

BORE No: 8
PROJECT No: 74122
DATE: 09/10/09
SHEET 4 OF 4

Degree of
Weathering

Description
of
Strata

Depth
(m)

RL
Graphic
Log

P = o
g g

Fracture
Spacing
(m)

=1
=1

Discontinuities

Sampling & In Situ Testing

B - Badding  J - Joint
S - Shear

D - Drill Break

p® Test Results

R

8
&
Comments

SANDSTONE - medium strength,
slighty weathered to fresh grey
slightly fractured unbroken fine to
medium sandstone bedding at 20°
(continued)

becoming fine to medium
%andstune

becoming low strength to medium

slrength

- becoming medium to coarse
-\?andstonc

becoming moderately weathered
to slightly weathered

1 - 20mm extremely weathered

e oy

o
n
D

I
|
|
|
|
|

164 H siltstone laminae

165 Lbecoming fresh

30mm low strenglh to medium
strength sillstone interbed

1671\ becoming medium strength to

igh strength
CORE LOSS

|17 16.95) | SANDSTONE - medium strength,
slighty weathered to fresh grey
slightly fractured unbroken fine to
nedium sandstone bedding at 20”
CORE LOSS
SILTSTONE - medium strength,
fresh dark grey slightly fractured
unbroken siltstone bedding
ub-horizontal
becoming medium strength to
high strength

—_—

V.

plhitptptpltptytplily

- becoming medium strength

= ]

SANDSTONE - medium sfrength to
high strength fresh grey slightly
fractured unbroken fine to medium
sandstone bedding at 10°

4

“14.95m: ). 60°, pl, sm
15m: J: 45°, pl, sm

15.85m: J: 30°, pl, sm

1611n1 B: 10°, un, sm,

19m: B: sh, pl, sm

19.2m: B: sh, pl, sm

PL{Dy = 0MPa |

PL(A) = 0.38MPa
PL(D) = 0.28MPa

94

PL{A) = 1.08MPa
PL(D) = 1.4MPa

1.08MPa
0.44MPa|

PL(A) =
PL{D) =

80

PL(A) = 0.77MPa
PL(D) = 0.46MPa|

PL(A) = 0.74MPa
PL(D) = 3.07MPa

Bore discontinued at 19.5m

RIG: Hydrapower Scout DRILLER: Groundtest

TYPE OF BORING: 100mm Auger

LOGGED: MB

WATER OBSERVATIONS: Groundwater encountered at 3m depth

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Au%‘?rsamph pp  Pocket penetrometer (kPa)

o rbed sample PID Photo ionisation detector Inilials:

B Bulk sample S Standard penetration test

U“? Twu;u sampls (x mm dia.) SL gi:alrl%idn:ﬁgg?‘ Is(50) MPa

C_ Care dﬂllnn > Waler sasp ¥ Waler level Dale:
13-054 DL Documents

CASING: 9m

(/)] Douglas Partners

Geotechnics + Environment - Groundwater
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BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 99.995m  BORE No: 9
PROJECT: Proposed Redevelopment EASTING: 511634.031 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944775474 DATE: 08/10/09
DIP/AZIMUTH: 90°/-- SHEET 1 OF 4
ioti Degree of Rock Fract Discontinuiti Sampling & In Situ Testin
Description o .| Fracture iscontinuities ampling & In sting
5| Depth of e a |§k?nqgl|h=| £ Spacing ; R Test Results
© (m) &35 5 25 g (m) B-Bedding - Joint § o g 8£ 2
Strata =z % Zow (4] EI.’E-] glgf%?ﬁ ;82 5-Shear  D-Drill Break | = 8 ol Comments

FILLING SILTY SAND - silly sand
filling with some fine gravel

I

|
. (Topsoil) IS

0

|

|

I RO NE

0.2

FILLING SANDY CLAY - very stiff,
pale brown, high plasticity, medium
grained sandy clay filling, sand
fraclion medium grained, dry

FILLING SANDY CLAY - firm to
stiff, dark brown, high plasticity
4 sandy clay filling, sand fraction
medium grained, dry

-2
3V
3.4
FILLING SANDY CLAY - gfff,
grey, medium plaslicity clay
sand fraction fine to
grained, moist @
]

SN

RIG: Hydrapower Scout DRILLER: Groundtest
TYPE OF BORING: 100mm Auger
WATER OBSERVATIONS: Groundwater encountered at 3m depth

REMARKS:

LOGGED: MB

TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample F’? Pocket penatrometer (kPa)
D Disturbed sample D Pholo iun1saﬁun detector A
B Bulk sample Standard penelralion test Initials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Waler sample V' Shear Vana (kPa) =
G Core drilling > Walerseep ¥ Waler lovel Dale:
13-054 DL Documents

CASING: 9m

(|)) Douglas Partners

Geotechnics - Environment - Groundwater
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. CLIENT:

BOREHOLE LOG

SKM Pty Ltd

PROJECT: Proposed Redevelopment

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SURFACE LEVEL: 99.995m

EASTING:
NORTHING:

511634.031
6944775.474

DIP/AZIMUTH:  90°/--

BORE No: 9
PROJECT No: 74122
DATE: 08/10/09
SHEET 2 OF 4

Description el St‘?grfgth | Fracture Discontinuities Sampling & In Situ Testing
2 Depth f ol= || Seacing = Test Results
o (m) [ 9_.51_5,; 8] | I;g (m) B-Bodding  J- Joint ﬁ gggg 3
Stata zszz0u® [3E3YGE; [z 83 88 | S-Swer O-OMGek ] & \OZ® | Comments
TTTI T 7 L [ 31 T
05 BRI a7 (o R e B | | |
52 _ I Y 7 I O Y | I f
FILLING SANDY CLAY - very stiff, 1 o ] | ! I
pale red brown, medium plasticity |14 1~ I b I Pty
sandy clay filling, sand fraction BN / N | [ b L
medium to coarse grained, wet | / T | { i m
Tkl L I 5 5 I e | L i
sl ¥ 4 / BN T !
0 . I A I I O Ll I
A 1 | / G A I I b
oy / I (O 2 e I 1 I
|!|s:/|!|l:| R I
e HERRY < RS I oAy A
0 I O O / 0 | 1 11
R / 000 | i
Tl O T 57 O A I
R T : 8 Il | | dl
Sl 1 G M 7 T Ol Foowl al
O / O | (I
R A | I
||||i/|:|||| A
D i A O L | N
68 ||||.%||I||! RN A
FILLING SILTY CLAY - hard, pale FLLr A4 11 |1
grey, high plasticity silty clay, wet NERER R i
-7 T T O 711 O O O
RN AR
A / 0 O U
“ . 7Z (NN
73/~ SANDY CLAY - siiff. paleredand | | | | [/ oA A
brown, medium plasticity sandy HCE / ¢
Clay tbt oA / | 4
AR
i3 |
L
|
ol i é
O .
N
<>, FEi %
ol / 1
&\ R / '
Q Ll o i
rad b 2 1
AR % £
891" SILTY CLAY - very siff, pale grey, | | | oA b ;
la medium plasticily silly clay A ﬁ : |
94| CIAYEY SAND - dense, pale red V7 ! —
yellow and brown, clayey sand ! | AL ‘ ! S 0 =32
P |
94I~SANDY CLAY - hard, pale grey, 7 {1 i R
medium Lo high plasticity sandy . [
clay, sand fraclion fine grained / | |

RIG: Hydrapower Scout DRILLER: Groundtest

TYPE OF BORING: 100mm Auger

LOGGED: MB

WATER OBSERVATIONS: Groundwater encountered at 3m depth

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Au?er sample Pockel peneirometer (kPa)

D  Disturbed sample D Photo ionisation detector o

B Bulk sample S Standard penetration test Initials:

U, Tube sample (x mm dia.) PL Point load strength 15(50) MPa

W Waler sample W ShearVane (kPa) -

C  Core diling > Water saap 2 Waler lovel Date:

13-054

DL Documents

CASING: 9m

(/)] Douglas Partners

Geotechnics - Environment - Groundwalter
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BOREHOLE LOG

CLIENT: SKM Pty Ltd SURFACE LEVEL: 99.995m BORE No: 9 .
PROJECT: Proposed Redevelopment EASTING: 511634.031  PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944775.474 DATE: 08/10/09
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
Degree of Rock : e - x
Description Wegthe ring |2 Strength | & ?a:cl:lflnre Discontinuities Sampling & In Situ Testing
| Pepth of 630 T T e |w °SPacing o |o®|a | TestResults
(m) Elys g gzl M B-Bodiy. o 8848 &
i z52zpy |pEBREE;| |5 8% 88| S-St O-Dibeek | FIORIET] Comments
100 SANDY CLAY (as before) 5 ] L L BEE R
P 4 b1 | B o | S 16, 30/60mm
10.2 { RO 8 T S ("0 i} o 0 0] |
“| SANDY CLAY - hard, red brown, I b i i F ) I
medium plasticity sandy clay,sand | | | | | /A | 1| | 11
fraction medium grained R / {1 F i3 I
T e Il (77 o IR 1 bt
Ll L / U (N
RN R R
10T~ CLAYEY SAND - dense to very vl 11yl Ll A
dense, pale red and orange brown, L ; TS RE R, Pl
fine grained clayey sand (showing | ! | |11 [/~ Pt
characteristics of being weathered | | [ 1 11 [/ I
-1 sandstone) G [ 1 e | Il | 5 30/50mm
(W 7 11 |
T O O 11 |
I E [ TR
8 T O T 8 il
b4 bt
LI EP,A 1 | I
- fine to medium grained T /_‘/, | I |
el [4]0 ot
1.7 LT B (|
SANDY CLAY - black sandy clay AR " l |
layer ' :
iin |1 | Tl Y | Y 4
| CLAYEY SAND - verydense,red | | | 1 | | [7, ‘
12 brown, medium grained clayey I 7 | =
sand (showing characleristics of RN e | S 30/120mm
being weathered sandstone) TR S i el |
I B | |
RRNEEES N ol
BRERRR IR [ |
I I ol i
Pl ‘/”- {11 11 | (Seeattached sheet for
- dense lo very dense, pale grey : : H Ly : : :j abbreviatione)
REEY! it
111 (R T
b L i1 s 'S refusal
-13 13.0 : B T
SANDSTONE - high strength, 1 R
slightly weathered, slightly : ! i b
fractured to unbroken, grey, v Fh
medium fo coarse grained ik : o
sandstone, bedding at 10° : : : : 13.25m: B, 10°%, pl, sm c |00l 100
\ | (.
| (.
bl PL(A) = 1.80MPa
T PL(D) = 1.45MPa
o
| .
-14 1
I P
3
{1 ¢ {100 100
- becoming medium strength !
[ PL(A) = 0.41MPa
P PL{D) = 0.36MPa|
]
L
DRILLER: Groundtest LOGGED: MB CASING: 9m

RIG: Hydrapower Scout
TYPE OF BORING: 100mm Auger

WATER OBSERVATIONS: Groundwater encountered at 3m depth

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)
SAMPLING & IN SITU TESTING LEGEND CHECKED

A Auger sample Fp Pocket penelromeler (kPa)

D Disturbed sample |0 Pholo ionisation detector ihote,

B Bulk sample S Standard penslration last Initials:

U,  Tube sampla (x mm dia.) PL  Point load strength Is{50) MPa

w Water sample \  ShearVane (kPa) .

C  Cors driling > Watersesp ¥ Waterlovel Date:
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. CLIENT:

SKM Pty Ltd

BOREHOLE LOG

SURFACE LEVEL: 99.995m

BORE No: 9

PROJECT: Proposed Redevelopment EASTING: 511634.031 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944775474 DATE: 08/10/09
DIP/AZIMUTH:  90°/-- SHEET 4 OF 4
Farr Degree of Rock i inuiti i
Description Weagthen'ng o strength | graclyre Discontinuities Sampling & In Situ Testing
_| Depth o e & Spacing : : ® Test Resulls
Zl " (m) of @ g (m) B-Bedding  J- Joint gle .8 8
Strata ] = wo g | S-Shear  D-Dill Break | & 88 g&
7 ! S e ue i Comments
5.0 SANDSTONE (as before) Tl | ‘ : '
ool | | i
[ |
- becoming moderately to slightly I et | I ol st el
weathered, grey and orange-brown LI I 4 I I I
mottled [ I I il
becoming low strength Pl i A
- becoming slightly wealhered to et LS PL(A) = 0.14MPa
fresh slained, grey, with siltstone “ ¢ I PL{D) = 0.22MPa|
laminae to 10mm = A
| I
, O I
1% 1001 SILTSTONE - medium fo high = ! SR
strength, fresh, slightly fractured to T f ! b
unbroken, dark grey and grey T I .
banded subbase, bedding at 10° et i 1y
Rl | = 1] fom
el | (.
il L
=7 | | |
ol | | [
s Y
F] 3 A sm: B, 10°, pl. PL(A) = 0.54MPa
= : F ! "‘IG,Tam. B, 10°, pl. sm PL(D) = 0.36MPa
=il 4 | L
- 17 o=y | i~ l p
[
Nt ; i C [100(100
i vl
1= >
RN | - [l
. B | | { i 17.4m: B, sh, pl, sm
i =5 | #
P é / - )| arem: B, 10°, plm
L1 N~ Lol PL(A) = 3.09MPa
P N— ] [l PL(D) = 0.58MPa
18 ERE ) = EE] R
| il — | e
O BT | sl B ool
| | _; | 1 | |
11 e EEN PR PL(A) = 1.4MPa
& R | D bl PL(D) = 0.22MPa|
I | e ] | | I |
il i L | L | \1B.Sm: B, 10°, pl, sm
_pocoming owsiagWmarea, 11111 i |1 a0
coal laminae to 90miNgnd bedding | | || || i |1 | breaks on bedding,
planes it . | | | sub-horizontal bedding ¢ 100/ 50
o M | B | i planes to 19m
1 190 Bore discontinued at 19.0m i1 C T
I ] 3 ¥ |
| | | |
[ [y '
| i
RIG: Hydrapower Scout DRILLER: Groundtest LOGGED: MB CASING: 9m

TYPE OF BORING: 100mm Auger

WATER OBSERVATIONS: Groundwater encountered at 3m depth
REMARKS:

TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SAMPLING & IN SITU TESTING LEGEND CHECKED
D Didaved sample B Pooks ereaton dsecor
B Bul I §  Standard i Inilials:
puksATE  maia) B B e s (|)) Douglas Partners
“1 Water sample V  ShearVane (kPa) , A =
€ Core drillng > Watersesp ¥ Waterlevel Date: Geotechnics + Environment - Groundwater
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CLIENT:  SKMPly Ltd SURFACE LEVEL: 100.09m  BORE No: 10 . -
PROJECT: Proposed Redevelopment EASTING: 511625.599 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944745.908 DATE: 14/10/09
DIP/AZIMIUTH: 90°/-- SHEET 1 OF 4 .
Description \ng{p?:ﬁ?]; o St[t?é)r?gth .| Fracture Discontinuities Sampling & In Situ Testing
_| Depth f Sgr T =8 Seacing = Test Resulls
@ (m) o g8 5 243 8- Bedding  J - Joint Q gggg A .
Sirsi s25see” |HERBRES 5 55 g8 | Swow vomses | FIBHRN ol
FILLING CLAYEY SAND - pale TTITT[7Z L ] O B
greylyellow clayey sand filling R L S e (1 F
021~ (Topsoil) S P A LAV E] 6 dn .
FILLING SANDY CLAY - stiff U 7 . S S
red-brown sandy clay filling 4L / £y s
I (6 1 B il |
1 o T 1 / Ll S i
BAGE / bid el Bour w
| & f 3 bt | il |
TR e ] Ll 50 B
6 N / M "4 Ll
do ol I 07 S o I 1l IS [l O .
“| FILLING SILTY CLAY - stiff grey N 0 (1 T | (I
=1 sandy silly clay filling E =D % LI ) [ P R 1
L Pl 0 O I G (4
I
iR wr | @
i:l'l/: O (N 8 N=12
1 B 3 / 12 (5 O {o Bal) i)
1 = / (I | [ g
ORI o ¢ [~ i
15 |1 | £ 1 | | | R i
FILLING CLAYEY SAND - loose T R P4 IR SR | O
pale grey clayey sand filling BUREE O R | E
LitirZqeererf fioar p
I T ‘/_/ | 111 O ] A
B EER - AR RIEED 2 .
WECR S o0 o N I i
-2 |||!|/'/.;-.'5r'- | —
PrEd e ittt | o™
AU Lilt NV .
L] o 5 328
I ko [ N (|
I s [ 1 1 3
BERRE S RS —
Liie 4, Lot 1 .
25 FILLING - refuse waste v o 4
(A | |t
(N | i .
| b1 [ !
-3 L4y (N N _—
V! | Pl
| S| | | [ .
N\ 9
32 "SANDY CLAY - very stiff palo grd | Y 7 | VoA 1 ¢ Eor o s Noih
and orange motlled showing 7 AR 1 f [
characteristics of being ex ly Lol & bl K
low slrength, extremely thel % [ I / b | I i ]
sandstone S I / ot ! (I
A R o b f (S I B
% | | § / | |
i F A 11 It
| s b I .
| . [ |
-4 | / |
| el 12 . | |
R 4 it Ik
A T T / | i | { .
SR I / I |
7 »
| . i
1 i /J i '
RIG: 13t Truck mounted DRILLER: Geodrill LOGGED: SP CASING: .
TYPE OF BORING: 100mm Auger/Washbore/NMLC coring
WATER OBSERVATIONS: No free groundwater was encountered
REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03) .
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Didlrbod gamplo D Pholo lotsalion dotecar
i Inilials:
s Y- B e o e {|)) Douglas Partners
aler sample V' ShearVane (kPa) Date: 5 .
C__ Core dilling > Waler seep £ Walor level A, Geotechnics - Environment - Groundwater
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. CLIENT:

BOREHOLE LOG

SKM Pty Ltd

PROJECT: Proposed Redevelopment

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SURFACE LEVEL: 100.09m
EASTING: 511625.599
NORTHING: 6944745.908
DIP/AZIMUTH: 90°/-

BORE No: 10
PROJECT No: 74122
DATE: 14/10/09
SHEET 2 OF 4

Description V'agg{gg% o StFr{t;}r?Sth E i;rach_.lre Discontinuities Sampling & In Situ Testing
_i| Depth £ : - pacing
i (ng} of §-§§i§| ;Ei i%;fngu (m) B-Bedding - Joint é %ﬁ%ae Test Results
Strata E%%gﬁﬁw £|§5§5§5%§‘E J-g_gz E?—' S-Shear  D-DrillBreak | &= o2 Gomanis
SANDY CLAY - very stiffpalegrey | ' © ! 0 1 ¥4 1 1 T I I
and orange motlled showing A T I 1 I 7" I L N B |
characteristics of being extremely 118 i / g I I O G A
low strength, extremely weathered | | | | | / P ot 1
sandstone (conlinued) i / I | i i
i LB A I i
Rl i A0 / [ e e | M
Ol / } i |
it / 11 { 5,20,20
| | | . ] | 5 2y o
P41 ES / P |t N =40
RN / BB
L Ol i B ] || | A—
9 il eql I
N / I Lif |
[ B / [ I I
RRRE / P T
1 I Y 5t I o O e W T |
R | |
I T Tl B [ i |
FIC I / I |
I Fo LB e |
[ | T . ! |
| / i I
R / - |
Pt / [
7 1 A e i - —|
(I / 1
I O / | S 17, 30M40mm
RN / -
| AR ==
1 A 5 I f
0 T / |
N / -
biod 1 gl
. F il
[ 1] / i
8 it Al
<§" A
Wz / a
Foo ’ |
\ || / i
P )
% : BIPg Bl s 30/140mm
I 1 / | =
I 15 : [ 1
| %% SANDSTONE - extremely low RRERE o
sirength, extremely weathered pale | « ' [ | | {
L9 grey orange mottled fine to medium
grained |
|
1
98 . |
[
| o e |

RIG: 13t Truck mounted DRILLER: Geodrill

TYPE OF BORING: 100mm AugeriWashbore/NMLC coring
WATER OBSERVATIONS: No free groundwater was encountered
REMARKS:

LOGGED: SP

TBM (RL100m) - Top of concrete pad at monitoring well (MW03)

SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample Pockel penetrometer (kPa)
D Dislurbed sample D Pholo ionisation detector Inilials:
B Bulk sampla S Standard penelration tesi ol
U, Tube sample (x mm dia.} PL Point load strength [s{50) MPa
W Water sample V' ShearVane (kPa) Date:
C  Core diilling > Water seep ¥ \Waler lovel ate:
13-054 DL Documents
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BOREHOLE LOG

CLIENT:  SKMPly Ltd SURFACE LEVEL: 100.09m  BORE No: 10 .
PROJECT: Proposed Redevelopment EASTING: 511625.599 PROJECT No: 74122
LOCATION: Cnr Compton & Kingston Roads, Slacks Creek  NORTHING: 6944745.908 DATE: 14/10/09
DIP/AZIMUTH: 90°/-- SHEET 3 OF 4
Description ﬁg&{ﬁgﬁﬁg o St?e?rsgth .| Fracture Discontinuities Sampling & In Situ Testing
_)| Depth . Sg—T=12| Seacing 0 |o® Test Results
[id (m) O E"ngé [Et |%z§ (m) B-Bedding J - Joint e gggg 8
Strata 5%%5&50 m:§'§t§!§§‘§| E ﬁg E?’—, §-Shear  D-DilBreak | /= (O @62 Comments
SILTSTONE - exiremely low T ) =) R R [ R S 30/110mm
strength, extremely weathereddark | | ' | | | [*— IR | S ——
grey (continued) G I eatid Il I T I
18 EA1 (00 Ol [ R [
R S ! B BTl B [
(10 P Y S Ll
b=l | I
0 A % ol I b |
Sl o A P, 8 B U B I
[ S o | Sl [t |
LI T O T I e O |
[ A et I [
{1 I O T T e I O H
- 11 O T e N
i A i ) 0 ] [ il
[ T I =l B |
15 F 1 =] |
[ T O I i I O il
R 5 i | |
" O s 5 1
“| SANDSTONE - medium strengthto | | | |}1 | | | 1 £ n, ro
low strength, slightly weathered R i
slightly fractured pink grey medium | | | (1| | | 1l
to coarse sandstone bedding at 10° | | | (|| | | I il
~ becoming low strength to medium | | | || | | i I N
strength, coarse sandstone ' |
B bedding at 10 - 20° X i 5
92 A ' ¢ | 100 80
[ ik i - ) 45° PL(A) = 0.8MPa
.I' } !I | . 12.056m: J: 45°, un, sm PL(D) = 0.46MPa
- clay band =
= becoming fresh fine to medium a \12.35m: J: 20°, un, sm
12,45/~ Sandstone i 12.4m: J: 70°, pl, ro
12 551, SILTSTONE - low strength, fresh i
~ | \fractured to slightly fractured dark L1 12.66m: CORE LOSS:
grey siltstone bedding at 0 - 10° N ) 350mm
CORE LOSS LN |
¥l I h
e - becoming very low strength b : : = IrI E :
-1e ! "y tl - B: 10° PL{A) = 0.02MPa
Vlil — bt | BB P PL(D) = 0.07MPa]
NI T IR I
D <1 | b A1 AR |
- becoming extremely low stgngth 1' =T : | el B | : _13.3m: B: 10°, pl, sm,
to very low strength, brow, K b ' i / 1 . I i 13.35m: J: 30°, pl, sm C | 80|65
g':y . 1 &I [T e ] g I A R ] 13.5m: J: 46°, pl, 4
- becoming very loy®Reng ow I I ] I (R | | | R 40
s ot gl | AR B RS T
orange-brown and gy mottled ll | | ot ' : i 13:?5m.: B 10':. un.. it
| o | | | | 13.85m; J: 40°, pll sm
14 b ina | ih. frost 1 ST o ] | 13.95m: J: 45°, un, sm
- becoming low sirength, fresh o (. |- ! OB 3 O . Gl
stned Lt = Pl ' | {14‘1m:J: 40°, un, sm
RS EL T b (ot | # ¢ Fob \14,15m:J: 50°, un, sm
I’ = I - 14.2m: J: 25°, pl, sm
- becoming medium strength, fresh o | il |
bedding at 0° fine sandstone [ £ o | 14.4m: J: 45° pl 4 PL{A) = 0.75MPa
laminae to 0 mm at 10 - 100 mm I o : i | Lt PL(D) = 0.01MPa
intervals o == | |
§ | s I | C [ 100|100
,‘ — ! 3 14.75m: J: 30°, sv, pl,
: i i lim to 15.10m
o= \
RIG: 13t Truck mounted DRILLER: Geodrill LOGGED: SP CASING:

TYPE OF BORING: 100mm Auger/\Vashbore/NMLC coring
WATER OBSERVATIONS: No free groundwater was encountered

REMARKS: TBM (RL100m) - Top of concrete pad at monitoring well (MW03)
SAMPLING & IN SITU TESTING LEGEND CHEGKED

A Auger sample Pocket penetromeler (kPa)

D Disilrbed sample E?D Pholto ionisation detector Inilials:

B Bulk sample 5 Slandard penelralion lest nilials:

U, Tube sample (x mm dia.) PL  Point load strength Is{50) MPa

W Waler sample V  Shear Vane (k*a) .

C  Core drilling > Waler seep £ \Waler lavel Dale:
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. CLIENT:

PROJECT:

LOCATION: Cnr Compton & Kingston Roads, Slacks Creek

SKM Pty Ltd

BOREHOLE LOG

SURFACE LEVEL: 100.09m

Proposed Redevelopment

EASTING:
NORTHING:

511625.599
6944745.908

DIP/AZIMUTH:  90°/-

BORE No: 10
PROJECT No: 74122
DATE: 14/10/09
SHEET 4 OF 4

= Degree of Rock : muiti i In Si i
Description Wegtlteﬂng 2 Strength 5 I;ra:élijr:e Discontinuities Sampling & In Situ Testing
= Depth of BT T T e o e . : o |o®|q | TestResults
(m) S5 15 =82 (m) B - Bodding é’J[‘;'T::E” 215 5lg= &
o = | = - - Al
Strata 2x3zpp SEEE b = Six.Snear e F1O™ | Comments
- becoming very low strength NESE] | = ERR I i C [100] 100
Y’continued) e — |
becoming extremely low strength | |1 11T P 0T i \ 15-15m: J: 45°, pl, sm
to very low strength, highly | 1| | G I Y s I 1 15.2m: B: 10°, pl, sm ¢ l100| 50
wesrered i B el Bl AU 16.35m: J: 357, pl, sm
b =] Lt |
- becoming medium strength, fresh | | | |} —| 1 | ;|1 | : PL(A) = 0.8B9MP
5 . | = 15.55m: B: 0°, pl, sm (A)=0. a
1501~ ANDSTONE - medium strength to | | | | 1 [ 10 1] | - ¥ PL(D) = 0.53MPa
high strength, fresh slightly N O (I [ i
fractured grey fine to medium B il | (E I (T It
sandstone bedding at 0- 10° I I I i1t
siltstone laminae to 10m at 10 - I N |
-16 100mm IR P I
o g il C (100|100
I T 0 |
IR I 1 il
19 T Bl N il
I (. |
11 |1 | PL(A) = 1.57TMPa
P D1 il PL(D) = 0.57MPa
11 | 1
16.7 - — ;
Bore discontinued at 16.7m I
e
|
17 i
4
o
i [
]
(N
L
- 18 |
|
|
19
I
I I
| |
I I
RIG: 13t Truck mounted DRILLER: Geodrill LOGGED: SP CASING:

TYPE OF BORING: 100mm AugerAVashbore/NMLC coring
WATER OBSERVATIONS: No free groundwater was encountered
REMARKS:

TBM (RL100m) - Top of concrete pad at monitoring well (MWO03)

SAMPLING & IN SITU TESTING LEGEND CHECKED
A er sample p  Pockel penelrometer (kPa)
D Dislurbed sample D Photo ionisation deteclor Initials:
B Bulk sam S Slandard penetration lest K
U, Tube sample (x mm dia.) PL  Peint load strength Is(50) MPa
W Waler sample VW ShearVane (kPa :
C  Core dilling > Waler seep ¥ Walerlevel Dale:
13-054 DL Documents
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Logan Greyhound Facility, Cronulla Park .

Contaminated Site Investigation

Appendix D Analytical Data

D.1 Soil Data

&
N
OVQg/
AN
&

SINCLAIR KNIGHT MERZ
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Cronuila Park: Soil Results

Human qﬂm m aﬂm m qﬂm .m E ,m n.mu. E em
Health ] M S M & N = N M M M
Assessment o s = = = = = = = s = =
=] = =) = = < o w© r~ o o
Crter S s = x =l E e e et S
= = = = | = 5
|Metals - L . UYL S— IS e e e e e L = dlE = =
Asenc N @ K T | 3 N W I R =
(Cadmium | 100 L i T 5 T R VO [ A It S (5= < S I B ey P I Eael ] o
..o:_.u_._.__cqm||.. . | 500 i ] | 12 16 1 2 14 | B 28 1 3 | 9 & 8 6 8 4 3 2 o
Copper L | 8000 | 5 1 <5 16 1] T ST S ] W B = o S i T St [{eh:
Lead _ =ew 7 1 1 [ O [ ) U - Nl R T |l 8 iifisebs
Nickel _|SSGOUBGE 4 2 | 4 L. C1 T T (] A | I (58 (i | == = = e
Eoi i S 35000 31 i 4 [ O I 1T T R <b._
Mercury =0 =N 75 E I | sy | et il G 1
,@
&JV\ ;
c
@
@ 1S
3
3]
o)
V@m 3
)
[m)]
<
)
3
o
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Cronulla Park: Soil Resuits

TP80-0.1m

MW04 0.2-0.3m

{MWO5 0.2-0.3m
TP100.2-0.3m

| TP30.2-0.3m
TP50.2-0.3m

|0C Pesticides
\alpha-BHC -
|Hexachlorobenzene (HCB) |
'beta-BHC i _ E ] _
Igamma-BHC : et 5 === m
|delta-BHC
|Heptachlor

{Aldrin

{Heptachlor epoxide
\trans-Chlordane
\alpha-Endosulfan
‘cis-Chlordane
| Dieldrin
'4.4-DDE
|Endrin
|beta-Endosulfan
144-DDD

|Endrin aldehyde
|Endosulfan sulphate
14.4-DDT

{Endrin ketone
|Methoxychlor

|Total OC vm.ﬁ_nam
|OP Pesticides
\Dichlorvos

| Dementon-S-methyl
\Monocrotophos
Dimethoate
Diazinon
Chlorpyrifos-methyl
Parathion-methyl
Malathion

| Fenthion

| Chlorpyrifos
|Parathion

| Pirimphos-ethyl
| Chlorfenvinphos
Bromophos-ethyl
Fenamiphos
Prothiofos
S i - L ) SR e oM e e - SR I R
Carbophenothion I [ 1= ==l : 5 ] . .
|Azinphos Methyl

| Total OP Pesticides

I
Page 148 of 211
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Cronulla Park: Soil Results .
mn | E|S|E|S|S|&|s5|2]|§& E 1 & | = 15| 2 =0"s
= < 2 = 3 T < S o S = P o =
S e 2 5 LS SRl S S .
Assessment| = © = P = = = = S = = = -
ciein | 2 | 2 | = = & S -l (R ) e R | 3
| — e T e =
C6 - C9 Fraction oot i o ~ P J e} <G | <100 10| <if 5 0 M
\C10- C14 Fraction [ i I, < il | <50 = = 5 o
\C15-C28 _"mm.ﬂ_m: Il = | } N | (o [l <100, =100 b. o
C29-C36Fracion | 5 T <t DY~ | <100 |=100 | <300 | <100 | s 100 ] 0 I
Total C10-C36 Fraction | =T — | [ <eso] <2800 <360 | <2 2501 B
BTEX |- 5 | [ ] oy
|Benzene 8= e N =l
fobere _ [ESSE <0 <t 2
Ethylbenzene =
meta- & nm_m.xw_m_._m A
otho-Xylene . _ = J.3
TolBTEX <
PAHS — e 2 B
Naphthalene il |
Acenaphthylene o0 L <fih

Acenaphthene

_n__sa:m

\Phenanthrene

\Anthracene
_m_coa:z._m:m

3.6%

Benz(ajanthracene

\Chrysene

DL Documents

mmsnoﬁsmcos_._ﬁ_._mmm i o ) z
Benzo(K)fiuoranthene = — — = I 9

Benzo(a)pyrene B RN 1 (ISR = -1 al e = 1= =
Indeno(1.2.3-cd)pyrene =) = =l T L

Dibenz(a.hjanthracene el . B Y] e T Re = 4—
|Benzo(g.h.iperylene U : = =0 I SRl el LR S L -

|Sum of PAHs — - . ] . | AL T ) B L 2 \

Phemols | M =S S e = s

Phenol 1 _ | 2illi | =05 i | M [

2Chlorophenol IR P LS = = .

2-Methylphenol . . > ] (R 4 [l A =

3- & 4-Methylphenol o o B S =5 2

2-Nirophenol : e — RES Lo B -
24Dimethylphenol . =k il i (Y |l — = L5 = S
24Dichlorophenol _ A () =l S - N

2.6-Dichlorophenol £ e ; X B A [ () S . = 50 s 8 2

4-Chloro-3-methylphenol

246 Trchlorophenol | g = I Jeos| | casjas TI5] 3
2.4.5-Trichlorophenol DN . i B2 (o R | = S - 05 | <05 al. M
w.m._.,a%_ca%m:o_ s B . —__Jl. ) (| SR (] (Y | . N Z -

PCBs
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13-054

Logan Greyhound Facility, Cronulla Park
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Logan Greyhound Facility, Gronulla Park

Contaminated Site Investigation

D.3 Landfill Gas Data
D.3.1 Historical Data
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Cronulla Park: istorical as Monitoring Results

Gasen Bowdy
coz [ 02 | ot i [ cor [ o2 |

| 22Mer95 | 02 | 34 | 203 | | | | o [ 109 [ 14| o0 | 08 | 202 |
| 29Mar95 | 02 | 4 | 19 | _ ! oo ) e fazr | 0. ] 5d ] e ]
| 31Mar95 | 0 | 35 [ 205 | ‘ 1 6 [ o3 [ 219.] o | ooz | 217 |
| 0t-Apr95 | 0198 | 196 | 205 | : | I ‘ : ! :
| 08-Aug-00 | | | (03] | | 02 | | 0 |
| 27-0ct00 | Z_ | Il S0t ! | ie2] ' L 02 '
| 22-Jan01 | j | o0 ! | 03 | 0.3
06-Jul-01 | i | 1.7 | 0 | 0 i
22-Jan-02 i | 02 | [ =0 ] . [ 02 i
17-Apr-02 | 0.2 0 0.2
18-0ct-02 | i , 0 . 01 | 0.1
24-Jan-03 | : | 03 | | | 03 | , 0.1
16-Apr-03 | | | © 1 | 02 ' 0
29-Jul-03 ! | 0 ! |0 '
24-0ct-03 | i | 0 | o ' Q
23-Jan04 | ; 0.1 _ X \2\
| 16-Apr-04 | , , 03 | ; [ 04 | INO |
| 27-Jul04 | 1 ! | 02 | | | 02 | , ot |
| 03-Nov-04 | ; L of | 2 | ®1] o 0 lp206 | 0 | 0 206 |
04-Feb-05 | ' : | 04 49 | 175 0 12.7 0 34 | 175 |
28-Apr-05 | | L0 29 | 195 | 155 0 28 | 187 |
| 27-uk05 | I [ 03 | 2 | 477 | o 2 | o1 | 03 | 208 |
| 27-0ct05 | i . 04 [ 08 [ 208 | 195 | 0 | 23 | 193 |
| 03-Feb-06 | ! | 01 | 01 | 206, %0 | 198 | o1 | ar | 168 |
|  03-May-06 | | "0 | 02 | 20|o | 78 [ 135 [ o | o1 | 203 |
o 27-Jul-06 | : I | =01 W] o | 614 | 146 ] 0o | @61 | 213 |
| 24-0ct06 | l | [ 01 | @,6 | o1 | 63 | 149 | o1 | 2 [ 191
| 30-Jan07 | | ' ) oN181 | 02 | 8 | 151 | 02 | 16 | 198 |
| 24-Apr-07 | | 5 | o |09 | 2014 [ 0o [ 52 | 152 | 18 | 195 |
| 24007 | | ! a2 | 4 [ 193] o | 04 | 203 11 | 205 |
|

23-Oct-07 | i ; [ 07 | 199 |

01-Feb-08 | ; 01 | 0 | 2 0.1 38 | 147 |
| 01-May08 | _ ’\| 0 | 02 | 205 | o0 0 | 204 |
| 01-Aug-08 ' « 0 | 35 | 202 | 13 | 185 |

42 | 158
01 | 207

0
L0
0 12 | 194 | 0 73 | 142 |
0
0
0 19 | 192

o
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Cronulla Park: Historical as Monitorin Results
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Cronulla Park: Historical as Monitorin Results

Within Former Landfill

2-Mar-95 | 147 |
29-Mar-95 | 19 |
3M-Mar95 | 19 |
01-Apr-95 | 2.849 | .
08-Aug-00 | ! ! |
27-Oct-00 i . | !
| 22-Jan01 | ’ : ;

[ 06-Ju-01 | : j ' .

22-Jan-02 | : i

17-Apr-02 | | :
18-0ct-02 ' |
2-Jan03 | . | |
16-Apr-03 _ i -

29-Jul-03 | ' ; ! : |

| 24-0ct-03 | ' ! ' | Q
[ 23-Jan-04 ; i ’ ' '
16-Apr-04 | ; . @ |

o
~

Pe-2

27-Jul-04 ' _ ' . i .
03-Mov-04 | | , ! | 2 1.9 0 | 212 |

|
| 04-Feb-05 | '. i . ! ! I .
| 28-Apr05 | ; i . | I i
| 27-uk05 | i ! ] ' : 6 . . |
! 27-0ct-06 | l | | i | [ [ I |
03-Feb-06 | : ! I i i ' ; | i . |
03-May-06 i l ' | | | | : ; | '
| 27-Jul06 | | ' , , ' | . i |
| 24-0ct06 | ' '
| 30-Jan07 |
| 24-Apr07 |
2A4-Jul07 | l |

| 23-0ct-07 | : ' \/
| 01-Feb-08 | ’ ' Q _

| 01-May08 | | \ | _
01-Aug-08 & ;
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Logan Greyhound Facility, Cronulla Park .

Contaminated Site Investigation

RIMCLAIR KNIGHT MERZ

D.3.2 2009 Investigation Data

SINCLAIR KNIGHT MERZ
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Cronulla Park: Gas Monitoring Results

Background Locations

Well ID

MWO1

MWo2

13-054

Barometric Pressure
(kpa)

1013

1021

1009

1013

1017

1009

1022

1009

1013

1017

Sample Date

| 18lo5/2009 |
| 180052000 |
| 2082000 |
206/2000 |
23/06/2009 |
| 23/06/2009 |
| 1710912009
| 17/09/2009
| 101072009
10/10/2009
23/06/2009
23/06/2009 |
2/06/2009 !
2/06/2009 i
23106/2009
23/06/2009
17/09/2009
17/09/2009
10/10/2009

10/10/2009

Reading

Average
Peak.
Average
Peak
Average
Peak
Average
Peak
Average
Peak
Average
Peak
Average
Peak
Average
Peak
Average
Peak
Average

Peak

(F:]
p.‘1 Egzﬂ;'r Carbor e
1 g Tl
} 02 ! 0 |
| 01 | 0 i
| 0.1 | 0.1 i
[0 o |
| 0.1 0 i
0 0 I
0 0
0 0
| 0 0
! 0 0
: 0.1 0
| 0 0.1
| 0.2 0.2
' 0 0
| 0 0
0 0
0 0
0 0
0

Page 1 of 3
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20.3
21.6
21.3
21.3
20.4
20.3
20.7
20.7
214
21.4
204
20.3
20.8
209

0.7
214
214

Hydrogen
Sulfide
U | .

olo|lo|lo|lo|lao|lo|lojlo|lo|lojlojlolojo|lo|lo oo

o|lo|lo|lo|jlo|o|lojlo|lo|g|lo|lo|jlojlo|o o
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Cronulla Park: Gas Monitoring Results
Locations within Landfill

Gas Measurement:

Methane / h gl
‘i Carbon Dioxide Oxygen
Vapours

Barometric Pressure

Well ID Sample Date Reading

180052009 |  Average | 0 [ 0 | 20 |

1800572009 |  Peak | o o TR

2062000 | Average | 0 | 0 | g ]

2/06/2009 | Peak | 0 | 0 [ 209 |

230062000 | Average | 0 | 0 [0 25 ]

MW03 230062000 | Peak T TS T

s 17092009 | Avenge | 0 | o | 207 |

171092000 | Peak ' 0 ; 0 208 5

- . 10110/2009 Average 0 0 214 5

; | 10102000 | Peak ! 0 0 214 |
1014 | 2oroizo0s | Peak [ o002 6.2 17.7

o | 18052000 | Averge | 01 | 0 28 |

181052009 | Peak [ 02 | 0 |

i 15 | 2062009 | Average i 04 | 0 T P

. | ) [ 2062009 | Peak ' 61 i 0 [ 214 |

i ' o | 230062000 | Average 792 | 139 |

[ mwos | 230612000 | Peak 83 |14
| . fiia | 170902009 | Average 33.3 24

| 170092009 | Peak | 42 | 28 133 |

| | 617 | 10/10/2000 | Average | 17.6 | 14.8 | 51 I

| ‘ | 10M0/2000 | Peak | 218 | 1? 145 |

| 1015 | 2011002000 | Peak [ 695 9 E 1.7 |
; - | 18l052009 |  Average | 0 @ 0 | 216
| | 18l0sf2009 | Peak ! . 0 - 22.2

. | 2062009 | Average | 596 0 o |

| 2006/2009 | Peak ! 5 0 | 0 |

50 | 2300602009 | Average % 5 | 145 | 6 |

MW05 | 2300612009 | Peal 624 | 149 | 8.1 |

i 1013 1 17092009 | ;%N 142 | 12 | 25 |

| 170902009 | | 164 | 125 | 44 |

‘ on | fotos | @ / | s | o5 | 14 |
10102009 | Peak T T (T
1015 291002008, | Pk | 0 | o | 214

[ : |

A046 | 18/05/3008 f Average i 0.1 :, 0 i 209 I

. | 18R | Peak | 0.2 . 0 | 216 |
' | 62008 | Average | 349 | 8.7 | 4.7 |

, I

1022 % , : .

&u 009 | Peak | 49.7 I 9.5 [ 5.5

| TP - B i m———
il i 1710912009 Average 205 | 58 46 |
1710912009 Peak 34.3 61 | 81 |
- 101012009 Average [ 238 49 55 |

1011012009 | Peak | 228 | 51 | 63

i 1015 | 29102009 | Peak | a8 | 18 { 09

| - | 18/05/2009 | Average | 02 | 0 209
18/05/2009 Peak |08 0 2y |
2/06/2009 Average 98.7 12.5 0 |
| ; Tl 2106/2009 Peak | 993 12.5 0 |
| 105 23/06/2009 | Average | 74.8 75 , 48 i

| wwos | 2306/2000 | Peak | 8 | 108 [ 78
| ‘ o | 09009 | Aemge | %93 | 82 59 |
| 17092009 | Peak | &2 | we | & |
J ‘ i ! 101002000 |  Average | 45 | 105 | 83 |
. | 101012009 Peak [ 400 | 122 | 120 |
. | 1015 | 201012009 | Pk | 47 | 18 | 28 |

Page 2 of 3
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. . Cronulla Park: Gas Monitoring Results
Landfill Vents
. bl e Gas Measurements (%)
; aro ¢ Pressure i i
\fent ID (kpa) Sample Date Reading H'u]lrdr?gen Cart:-?n
Vapolrs Stulfide Monoxide
. ] ‘ o | 18052009 | Awwge | 0 i o e 2 R
| , | 18052009 | Peak 1 0 | 8 | #t4 | 0 ‘ 0|
' - | 206/2009 |  Average | 0 | 0 | 24 | o | o |
| | | 2062009 | Pt 1. 4. | o0 | %14 | 0 R E
. VENTOL | : | ose2000 | Aveage | o | o | 23 | o0 0 |
‘ O omoem0s | Peak I N Y T T
. | i - | ammo09 | Average o | o 28 | o | o
. | 4009 | Peak ! 0 0 20.8 0 0 _
; i | 18/052009 | Average | 0 0 63| 0 0 '
. 1810512009 Peak | 0 0 213 | 0 0
; g 206/2000 | Average 0 0 21.2 0 0
| 2062009 | Peak 0 0 | 213 0 0
VENTO2 s | 230062009 | Average 0 0o | 213 0 0
. | e | 23/06/2009 | Peak | 0 ' 0 213 0 0 ;
' " 411112009 Average | 245 5 ; 0 2 i
. | : 411112000 | Peak | 29 49 N, | 1 ! 4 }
s 18/05/2009 | Average 0 0 21. f 0 0 '
' | 18/05/2009 | Peak 0 ! 12 || 0 0
. ' ‘ s 2/06/2009 , Average f 0 ' 0 213 ' 0 0
| 2062009 | Peak | 0 , 0 | 24 | 0 0
VBTG - 062000 | Average | 0 £ 0 22 | 0 o
. ‘ | 23106/2009 Peak i 0 , 21.2 0 0 ;
. f | a6 | 4000 | Average | o.a% 03 197 | 0 ; 0 i
i | ani009 | Peak 5 | 03 | 198 | 0o | 0
‘ - | 18052009 | Average & | =28 | 8 1 @ |
. ' | 18/052009 | Peak ' 0 ! 0 [ 213 | 0 | 0 I
! | B Avergte o | o | a3 ] 9o [ w®
_ | vente | | 2062000 | 0 ' 0 213 | 0 0
. - | 23/06/2000 | ra | 0 0 ". 212 ! 0 0 |
I | 23i06/2000 | Pe | 0 , 0 | 214 | 0 ; 0 ;
' ‘ e | 41172000 o | erage 0 |0 | 203 ; 0 ! 0
. ! | \/ Peak 0 | o1 | 2038 | 0 I 0
Page 3 of 3
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EIMCLAIR KNIGHT MERZ
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Logan Greyhound Facility, Cronulla Park .

Contaminated Site Investigation

D.4 Groundwater Monitoring Observations
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Logan Greyhound Facility, Cronulla Park .

Contaminated Site Investigation

SINCLAIN KNIGHT VERZ

D.56 Calibration Records

&
N
OVQg/
AN
&

SINCLAIR KNIGHT MERZ

13-054 DL Documents Page 196 of 211




(//,,ENVIROEQUIP RENTALS

"Your Friend in the Field

Equipment Report - GEOTECHNICAL INSTRUMENTS GA2000

This Gas Meter has been performance checked / calibrated* as follows:

Calibration Cal Value Read ing Cal Value Reading Pass_?_ _____ ;
CH4 857 60% vol be% | 0.00% vol 2 % g
. 0

CH4 LEL -check "2505’;:’6 lf:?-ll&)( 25 % L
H2s 25ppn 2.5 ppm 0 ppm C2 ppm il
02 ’ 21.0% vol - s % 0.00% vol &> ol
co ' 100ppm || /o pem|  Oppm Q pom| 5
co2. 151 40% Vol Fo% Y _____ o g
Operations Check /g\

wCleaned/checked & fine Filter Check - ‘((o) rged ¢ 2 %

* Calibration gas traceability information is available uponrequest. »

Date: »?-—Zf//ﬁ Checkeﬁ'ng/ J & Al

Signed: 49-Sch4= Sighature

Please check that the following iterﬁs are recEiviyngthat all items are cleaned and decontaminated before
return. A minimum $20 cleaning / service / rapair wérge may be applied to any unclean or damaged items.
ement cost.

Senk~  Received Returned

o - Saygpling Probe with In-Line Filter
0 1m of Sampling Tube

arey-Strap—
Battery Charger and AC/DC Power Supply
Operating Quick Guide behind foam on lid of case ~
Manual behind foam on lid of case ”
Spare Inline Filters Qty (Z)
Carry case =
Data-Cable-and-Software-Ch-or-Disketle——

Wy

2

|

ogoo

O
O

[l [ n}
Processors Signature/ Initials

49-Sch4 - Signature

LS s

m

E Quote Reference Condition on return

Customer Ref

| 70 77

Equipment ID

) Equipment serial no.

Return Date / !

Return Time

Melbourne Sydney Brisbane Perth Auckland Kuala Lumpur

13-054

Brisbane 2/5 Ross Street, Newstead, Qld 4006
Telephone: 07 3852 6111 . FreeCall; 1-800-875-756
Fax: 073852 6155

Email: rentals.bris@enviroequip.com Internet; www.rentals.enviroequip.com
Filename: Eq Rep GA2000 ver 06.02.doc
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oo 00000

77, ENVIROEQUIP RENTALS

mer Friend in the Field

Equipn;ent Report - MINIRAE 2000 PID

This PID has been performance checked / calibrated” as follows:

Calibration Actaal Value Reading Pass?

Zero — fresh air 00 ppm| ¢ ppm a’/ 5

Span - Isobutylene Y pem | Jg)  ppm w

Operations Check

wPerformance Check (pump, lamp, sensor & battery voltage check)

{LBattery Charged | nFlitets Check | 2-Spare battery Voltage (5.0v minimum) V.
; ;

* Calibration gas traceability information is available upon request.

Date: /’;’/ )i?/ff T Checked by:

i

Signed: | y 7

Please check that the following items are received an tems are cleaned and decontaminated before
return, A minimurm $20 cleaning / senice / repair gha y be applied to any unclean or damaged items.
Items not returned will be billed for at the full repla cost.

" V4

Sent Received _ Returned _item .
B 0 o Mi 0 PID / Operational Check, pius Battery Voltage @ J-J_V
E«J/ () n} P iye yellow rubber boot
W 0 0 be (attached to PID)
B ; 0 0O r trap filter, .
EV/ . Spare water trap filter(s) Qty ___ 1 @$_7.50____ +@GST/filter if
. o DV oplened. ;
gl 0 Charger 240V to 12V 500mA
v () Instruction Manual behind foam on the lid of case ™
" 0 \ O Qtiick Guide Sheet behind foam on the lid of case *
E/ 0 Spare Alkaline Battery Compartment with/without batteries
v Q‘ o C%rry Case
| L) 0 Calibration regulator & tubing (optional)
o 0 0
ad ] O

Processors Signature/ Initials

EE Quote Reference | /(£ S ol Condition on return
Customer Ref
Equipment 1D | PIDMINBJ

Equipment serial no. | 110-901247

Return Date / /
Return Time g ‘

Melbourne Sydney Brishane Perth Auckland Kuala Lumpur

Brishane- 2/5 Ross St, Newstead, QLD 4006
Telephoné: 07 3852 6111 FreeCall: 1-800-675-756

Email: rentals.bris@enviroequip.com Internet: www.rentals.enviroequip.com

il mim s T M mce A AT o IO TUTY e S A e

13-054 " DL Documents Page 198 of 211
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(//,,ENVIROEQUIP RENTALS

Your Friend in the Field

Equipment Report - MINIRAE 2000 PID

This PID has been performance checked / calibrated™ as follows:

Calibration Actual Value Reading- Pass?
Zero —fresh air 00 ppm| ¢ ppm g
‘Span - Isobutylene /Oy ppm V7, ppm B
| Opgrations Check . !
B’Peﬁorm@n'ca Check (pump, lamp, sensor & battery voltage. check)
mBattery Charged [ { Filters Check | m/SBare battery Voitage (5.0v minimum) .J<f V

a",//}/é oriel

Date:

* Calnbratton gas traceability information is avallable upon request.

<
,QZ*

Chécked by:_

‘j : Sig:ned:

S F'Iease check that the following items are rece!lwed and that all i

49-Sch4 - Signature

leaned and decontaminated before

ok Items nét reiumed will be billed for at the full replacement

-, Tetarn.. Amiinimurh $20 cleaning / service-/ repair charge mx b%liedvto any unclean or damaged items.

13-054

Sent ~ Received Returned Jtem o
N 0 0 MiniRae 2 rational Check, plus Battery Voltage @ </+J_V
W 0 o
¥ O o
R D 3 Ifiter if
- ST ) 0 __@%_7.50____+GST/filteri
. EJ/ (] O \\
- R 0 0 ction Manual behind foam on the lid of case
E}/ (E ck Guide Sheet behind foam on the lid of case ]
B o & Spare Alkaline Battery Compartment with/without batteries
: EJ/ | @ Carry Case |.
o aiil o 0 Calibration regulator & tubing (optional)
) = S o 0 |
‘Processors Signature/ Initials !
| EE Quote Reference | /4/pp 7 Conditiori on return |
Customer Ref '
Equipment 1D | PIDMINEH | ;
Equipnitent serial no. | 110-900879 g |
Return Date I 3
Retumn Time ‘
~ Mslboumne Sydney Brishane —Perih Auckiand Kuaia Lumpur

Brisbane- 2/ Ross St, Newstead, QLD 4006
Telephone: 07 3852 6111
Ema:l ngg!s.bng@ggvirgggmg‘cam

FreeCall: 1-800-675-756 :
lntemat' www.rentals.enviroequip.com

5 Eilanama* Ea Ran Minirea 2000 DIN war N2 N4 des
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_ENVIROEQUIP RENTALS

Your Friend in the Field

Equipment Report - GEOTECHNICAL INSTRUMENTS GA2000

This Gas Meter has been performance checked / calibrated* as follows:

13-054

Calibration Cal Value Reading Cal Value Reading
CH4 40 / 60% vol 60 % 0.00% vol o %
GH4 LEL -check g";@) léﬁlé 2:5%

H2s 25ppm 25 ppm | 0ppm (> Ppm
02 21.0% vol 24 % 0.00% vol o %
0 100ppm [og PRm | Oppm g pem
Cco2 WI0%vol | 40% o
'Operations Check ) y ‘

E_(Ciean ed/checked &n line Filter Check <'Va %aré@}w %

* Calibration gas traceability information is available upon request.

Y4
9’/&:}/ 26 Checked@

49-Sch4 - Signature
that all itéms are cleaned and decontaminated before
rge may be applied to any unclean or damaged items.

Date: j;;) Y 1

Signed:

Please check that the foliowi'ﬁg items are recej
return. A minimum $20 cleaning / service / repd
Items not returned will be billed for at the

Sent  Received Returned
0 o @pﬁﬁg Probe with In-Line Filter
0 O " 1M of Sampling Tube
SRR oy P RIS . e aﬁ:y..s.tr.ap
| Battery Charger and AC/DC Power Supply
0 Operating Quick Guide behind foam on lid of case "
0 Manual behind foam on lid of case ~
0 Spare Inline Filters Qty (‘).

Carry case
Data Cable and Software CD or Diskette

B

O |
Processors Signature/ Initials 49-Sch4 - Signature
EE Quote Reference /L3 g Condition onretun
Customer Ref
Equipment 1D
Equipment serial no. _
Return Date / /
Return Time ,
Melbourne Sydney Brisbane Perth Auckland Kuala Lumpur

Brié.bana 215 Ross Street, Newstead, Qld 4006
Telephane: 07 3852 6111 FreeCall: 1-800-675-766
Fax: 073852 6155
Email: rentals.bris@enviroequip.com Internet: www.rentals.enviroequip.com
Filename: Eq Rep GA2000 ver 06.02.doc
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JUIP RENTALS

Your Fnend in the Freld

Equipment Raport Soi‘nst Model 122 lnterface Meter

This Meter has been performance checked / calibrated® as follows:

Cleaned/Tested Pass?
Probe e ‘-‘_'_-EI/ '
Tape/Reel : , . o
D/P/rfomanbe Test &Baﬂery ge heckwv)ﬁovmmlmum e

Date: ﬁ/:?a%’/f? ?

' -.Gheoked bv:

49-Sch4 - Signature

Signed;

AN ntammateﬁ before.
PO nordamaged items.

| <E Quote Refererice |- 4>

"Piasne Bex/, Bag _
S.pgtrg aveﬁaﬁery Qfy -

leanmg Brush
; : : lnstructian !eaﬁe\/% ’

LA

Tcondtononretm - . . .| .

Customer Ref: | \¢

Equipthent 1D 01122808

Equipment serial no. :

Rewmbate| .1 1 )

Return Tiie | *

Drive; Port Mel AUswala..
Freacali (interstate): 1-800:6757%

g Head Gfﬁcal‘-'ax +61-:3-964614195

equ:p com’ intamet wwwrentals env'roequip.com

F1!enéme souzzsosc

DL Documents

13-054

Page 201 of 211




:iEZ aL P RENTALs

Your Fnend in the r-'ield

Eqﬂ!pment Report o safnst Mods! 122 lnterfaee Meter

This Meter hag’ ﬁee‘ri pafonnancé chaeked Ipaﬁbmteﬂ* as-ollows:
: Cleanednestad R | Pass?.

Probe . T - W/ | :

TepelRéet . . : .m/ gl
Performants T&%‘t&éaﬁery%!dtage cheak( j%)soym;nh“m RERTE £

Daae__azf/c?/ﬁa SRR W m;ém.-'fa-# A

Signed: . 49-Sch4 - Signature B g S i

Pl
[ eﬁe ﬁ’iﬁ%ﬁ‘mﬁ‘éﬁ“’ wﬂs items sire;recéived:arid tHat ai iterns are cleanied am_d d
!tems ‘net: mm wil‘! be i:iﬁegg f;ﬁ:{;? ﬂilll'enatrtﬂwarga may,be applied to any un

L

. 3N
: '3Instruct:on Ie.'aﬁbt

Ly
0
6]
0
0
¥
o

o

u) ﬂ ' ?:.:_ -I"

B e A T e ——
| Squpmentsenan, | K iy
‘ReétumDate] ;¥ 2o |

.'..:'- N LR LY Flesnl e 2.
, mmme:u'i“ﬁageﬁ'x ’“’ ¥ m’mﬁ-ﬁ"&sﬁm Vo
e Errm“l measszm
2 mam@wwm lmemetwwmntatsmﬁmequipm
; i

“F“rlmm SOL‘I m

13-054 DL Documents Page 202 of 211




A7 ENVIROEQUIP RENTALS

Your Friend in the Field

Equipment Report - TPS 90FLMV Water Quality Meter

This Water Quality Meter has been performance checked / calibrated* as follows:

Bi oPHE8s OpHT00 06 4.00 OpH40:00  pH—
Condugavity &rG.0mrem W5.76mSlem  @42-68mSlem  WEEBRERSIom B mSlom-
DS IB/Or.D ppk m‘/Sé_ ppk H———rppk

Dissolved Oxygen 0.00ppm in Sodium Sulphite 0 100% Saturation in Air
Redox (ORP)** £ Electrode operability test 240mV +/- 10%. Actual: 2 2 7 mv

0 Electrodes cleaned/checked : z(éharged & 7 v (min 7.2V)

" Calibration solution traceability information is availablé-upon request,

(. This meter uses an Ag/AgC| ORP electrode. To conyert readings to SHE (Standard Hydrogen Electrade), add 199m\V to the mV reading. For
further information, refer to www.enviroequip.com/quipniotes/ORP htm.

b

v

Date: /?1“/ o / 2og¥ - . Chc.zacked by:..: o

Signed: ___49.5ch4 - signature

7/

ent: = Received  Returned lteri‘: ﬁ@
SOFLMV Unit. Opsi@ Battery Voltage @

w

O

pH sensor 5m

Conductivity / emperature k=10 sensor 5m
Dissolved O 15739 sensor 5m

Redox (ORP) shpfor 5m

Batte 2 240V AC to 12V DC 200mA
Instru anual

b Al s e

SyNfge With storage solution for pH & ORP sensors
Carry Case

28 G et 02 O o ol

® 2 R

O O Oggaooogooo

'33,&\
: i ; -Sch4 - Signature
Processors Slgnature!Q&@ 49-Sc ig

EE Quote Reference | [/, -4 - | Condition on return
Customer Ref

- Equipment ID | S0FLMVEH
Equipment serial no. { T7931
Return Date / /

Return Time

Vielbourne ~Sydney Brisbane - Perih Auckland Kuala Lumpur

Brisbane- 2/5 Ross 8t. Newstead Qld 4006
Telephone: 07 3582 6111 FreeCall: 1-BU0-875-756
| Fax: 07 3852 61565
Email: rentale bris@enviroequip.com  lnternet: www.rentals.enviroequip.com

' Flieﬁama: Eq Rep TPS BOFLMV ver 06.01.doc GENERIC.doc

13-054 DL Documents Page 203 of 211




"/, ,ENVIROEQUIP RENTALS

Your Friend in the Field

Equipment Report - GEOTECHNICAL INSTRUMENTS GA2000

This Gas Meter has been performance checked / calibrated” as follows:

Calibration Cal Value Reading Cal Value Reading

 CH4 80% vol L& % 0.00% vol o %\

CH4 -check only A 2.5%CH4 2L % o

Hes . 25 pom | Opom | poeem| o
 CO : 1009pm jpo  ppm|  0ppm (7 ppm g
GO0 s stk ot e 40% vol 0 % .
; Operations Check i ' -

Eﬁ’ Eleanedfcheck&d ' El/ln line F!lter Check ] .

* Calibration gas traceability information is available upon request.

Date:_ /%/5?‘5{ Checked by: /, %) Hns 1\

Signed: 49-Sch4 - SlgnatureL

Please check that the following items are received a Wx items are cleaned and decontaminated before
ﬁ%e a

return. A minimum $20 cleaning / service / repair be applied to any unclean or damaged items.

ltems not returned will be billed for at the full re lac cost.

Senj/ Received Returned Item
0 Sa be with In-Line Filter
G m ampling Tube

(B Carry 3trap

G WEW Charger and AC/DC Power Supply

o % erating Quick Guide behind foam on lid of case ~
anual behind_foam on lid of case "

& Spare Infine Filters Qty (2.)

Carry case
Q. ¥ Data Cable and Software CD or Diskette
0 Instrument Battery Status @ _ /@27 %
¥} [ RS
Processors Signature/ Initials

i—

L
N
e v e e e O o (Y e

O
0l

49-Sch4 - Signature

i Quote Reference /é‘ ¢4?‘"'/ % i Condition on re‘t‘an

Customer Ref
______________________ e e
" Equipment serial no. | GA 105771/07
| "Retum Date ! /

Return Time

Phaone: (Free Call) 1800 675 756 | Fax: (Free Call) 1800 657 123 | Email: info@enviroequip.com
Melboume Branch Sydney Branch Adelaide Branch Brisbane Branch Padh Bran
5 Caribbean Orive, Scoresby 3170 Loval 1, 4 Telavera Road, North Ryde 21113 27 Boulah Road, Norwood, Soulh Austratla S057 Unil 25 Ross 51, 4006 121 fve Malage WA 6050
Local Tek 03 9757 45677 Local Tek: 02 8617 4250 Local Tel: 08 8334 0000 Local Tel: 07 3852 6111 Local Tol: 08 9262 7543
Local Fax: 03 9763 2083

Losal Fax: 02 9880 4622 Local Fax: 08 8363 3110 Lacal Fax: 07 3852 6155 Looal Fax: 08 8248 0638

Issue 1 Mar 09 G540
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" _%ENVIRGEQUIP RENTALS & aq

Your Friend in the Field

Equipment Report - TPS 90FLMV Water Quality Meter

This Water Quality Meter has been performance checked / calibrated* as follows:
pH m% '

6.88 BpH 7.00 400  v@rfH 1000  -GpH
Conductivity mﬁms;cm 16f2.76mSlem  -042.88mS/cm  -5-68.6mSlem  E— mS/em
DS #00ppk  wesppk  E—  ppk
Dissolved Oxygen \er0,00ppm in Sodium Sulphite - \5-T00% Saturation in Air
Redpx (ORP)* \mﬁe—ctroae operability test 240m\V +/- 10%. Actual; o240 mv
D/é;tr'odes cleaned/checked harged <€A v (min 7.2V)

* Calibration solution traceability information is availablé- upon request. i =
- This meter uses an Ag/AgC! ORP electrode. To convert readings to SHE (Standard Hydrogen Electrade), add 199mV to the mV reading. For
further information, refer to www.enviroequip.com/quipriotes/ORP htm.

. Date: @:r%/’q/o 7 ____Checked by: Aty
Signed: :

Y4

.. Received _Returned item Pd

90FLMV Unit.  Ops da’g/ attery Voltage @ _j‘fgm‘{__
pH sensor 5m

w
o
D}

0
¥ o
g/// 0 ] Conductivity / S Mfemperature k=10 sensor 5m
: 0 8] Dissolved O; 15739 sensor 5m
Bl - 0 Redox (ORP) sowdbr 5m
¥ 0 o Battery #240V AC to 12V DC 200mA
=l O O Insts nual
~B 0 0 Qui ]
‘;’7 0 0 Syrge with storage solution for pH & ORP sensors
0 0 @y ase
u! 0 0 Q
0 0 O ,Q
Processors Signature/ l@? '
EE Quote Reference | /(,9-5> - | Condition on return
Customer Ref il
Equipment ID | 90OFLMVBH ;
Equipment serial no. | T7931 :
Return Date I 1 ¢ e
Return Time
Melbourne Sydney Brisbane - Perth Auckiand Kuaia Lumpur,

Brisbane- 2/5 Ross $t, Newstead Qld 4006
Telephone: 07 35826111 FreeCall: 1-800-675-756
- Fax: 07 3852 6155 ) )
Email: rentals bris@enviroequip.com Internet: www.rentals.enviroequip.com

Fiiehame: Eq Rep TPS 90FLMV ver 06.01.doc GENERIC.doc

13-054 DL Documents Page 205 of 211




(,,ENVIROEQUIP RENTALS

Your Friend in the Field

Equipment Report - MINIRAE 2000 PID

This PID has been performance checked / calibrated* as follows:

1

Calibration Actual Value Reading Pass?
Zero — fresh air 0.0 ppm Jc ppm| e
Span — Isobutylene h Loo pm| g ppm | (e b
Operations Check T S e
;;a/ Performance Chegk (pump, lamp, sens:}r & batfgr‘;roltagéwcﬁr"\;;k) el |
"""" attory Charged | pfiters Check | a-6pare batery Voltage (s.0vminimum) V|

* Calibration gas traceability information is available upon request. %Q
Date: :50/4;/? Checked by: ﬁ%

Signed: 49-Sch4 - Signature iy
v

return. A minimum $20 cleaning / service / repair charge plied to any unclean or damaged items.

Please check that the following items are received and tha @a are cleaned and decontaminated before
% P
Items not returned will be billed for at the full replacemerf.c

4
Sent Received Returned Item o —
vl o 0 MiniRae 2000 M@’/ Operational Check, plus Battery Voltage @ J-J V
i 0 0 e rubber boot
= 0 0 © feitached to PID)
@ 0 u| filter.
e i o - Spdkg water trap filter(s) Qty ___ 1 @ $_7.50 +GST / filter if
" opened.
ol 0 .0 arger 240V to 12V 500mA
N ] 0 Instruction Manual behind foam on the lid of case ~
b 0 ﬁ Quick Guide Sheet behind foam on the lid of case *
7 8] & Spare Alkaline Battery Compartment with/without batteries
& 1 Q~ o Carry Case
- 0 0 Calibration regulator & tubing (optional)
O ] [l
8] 0 (]

Processors Signature/ [nitials

" EE Quote Reference [ Q[D;{"
Customer Ref i v

Equipment ID | PIDMINBI

Equipment serial no. | 110-901144
Return Date / /

Return Time

Wielbourne Sydney Brisbane Perth Auckland Kuala Lumpur

Brishane- 2/56 Ross St, Newstead, QLD 4006
Telephone: 07 3852 6111 FreeCall: 1-800-675-756
Email: rentals.bris@enviroequip.com Internet: www.rentals.enviroequip.com

Filanama: Fa Ren Miniraa 2000 PID ver 06.01.doc
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ENVIROEQUIP RENTALS &y

Your Friend' in the Field

EQUIPMENT CERTIFICATION REPORT

SOLINST INTERFACE METER.

This Interface Meter has been performance checked as follows:

Cl%ggdfrested Description
m/ Probe/Sensor pins
m/ Tape/Reel

Performance Test & Battery Voltage Check ( Jeov) 9.0v
Date: *?0 / 4«1/ g
7

Checked by: Ho— \2?
Signature: . 49-Sch4 - Signature _ @

Please check that the following items are received and th 1tems are returned, Please clean
e‘illlpment before returning. A minimuam $20 ciéam % / repair charge may be applied to

-any wnclean or damaged items.

Received Retumed/ Description :
- 1 w Solinst Interface Meter Operatxonal

A2 Lhiock

0 . Solinst Interface Meter ;8% m
B Catry Bag/Box

b - Spare 9V Batteries Qty ( 2

O . Instruction Guide

0 Cleaning Brush

/

CLIENTS REF: P/o No:
CLIENT'S REF: Job No:

QUOTE NO.:

< ; ]
1D: SOL12230BR '

SERIAL NO.:_122-007046-1

RETURN DATE: / /

TIME:__ CONDITION ON RETURN:

2/5 Ross Street, Newstead, QLD 4006
Telephone: 07 3852 6111 . FreeCall: 1-800-675-756
Fax: 07 3852 6155
. Email: brisbane@env:roeqmp .Com - Internet: www.rentals.enviroequip.com
' File: Eq Cert Interfaca meters
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ENVIROEQUIP RENTALS

Your Friend in the Field

Equipment Report - GEOTECHNICAL INSTRUMENTS GA2000

This Gas Meter has been performance checked / calibrated*

as follows:
 Galibration Cal Value Reading Cal Value Reading
CHa 50/ 66% vol Ll % . | 0.00% vol O %
CH4 LEL - 907 LEL (
Eoar s 2.5%CHd) Ly |
H2s 25ppm 2 ppm 0 ppm @2 _ppm
o X {F210% vol (P%_| 000%wl | 5 %
< 100ppm [goppm | 0ppm Qo Pom)
s < i ——— 10 /.40% vol 0% | S
Operations Gheck , A x "
_g@fgggdfchegked @ line Filter Check PNaged 100 %

* Calibration gas traceability information is available upon request,

Date: 35’ /:F’/ &

V4
Checked@ /4&“

Signed:

49-Sch4 - Signature

ment cost,

ge may be applied to any unclean or damaged items.

Sent Received  Returned ;
B §] 0 ' g Probe with In-Line Filter
7 g il O " g of Sampling Tube
B W D Carry Strap
e 0 Vattery Charger and AC/DC Power Supply
- 0 @ Operating Quick Guide behind foam on lid of case
m 0 \n Manual behind_foam on lid of case *
0 0 & 1 Spare Infine Filters Qty ( { )
li/ 0 o Carry case
0 IQ~ N Data Cable and Software CD or Diskette
0 | J
0 (H} 0

Processors Signature/ Initials

'\i@l‘%ﬂ,

Condition on return

Customer Ref

Equipment ID

' Equipment serial no.

''''' Return Date

Return Time

Melbourne

Sydney

Brishane Perth Auckland

Kuala Lumpur

Telephone: 07 3852 6111

Email: rentals bris@enviroequip.com

13-054

Brisbane 2/5 Ross Street, Newstead, Qld 4006

FreeCall: 1-800-675-756

Fax: 073852 6155

Internet: www.rentals.enviroequip,com

Filename: Eq Rep GA2000 ver 06.02.doc
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' (//,,ENVIROEQUIP RENTALS

Your Friend in the Field

" = ey

0 O oOpggoogoopoo

Equipment Report - TPS 90FLMV Water Quality Meter

This Water Quality Meter has been performance checked / calibrated” as follows:

oL uz(pH 6.88 ~BpH 7.00 VETPH4.00  «BpH 1000  =E-pH
Conductivity 150,0mS/em 5. 76mSlom ~042.88mS/cm  «E-58.6mS/om  —E— mS/cm
RS ‘UZ/O ppk ‘\E/V% ppk g ppk

Dissolved Oxygen @2;‘ 00ppm :n Sodium Sulphite ' \,Zd 00% Saturation in Air

Reglox (ORPY™ 7 Electrode operability fest 240mV +/- 10%.  ActuakZ 40 mV
Electrodes cleaned/checked : ﬁarged a%if/\-' (min 7.2V)

* Calibration sotution traceability information is avaiiablé-upan request. ; =
** This meter uses an Ag/AGCI ORP electrode. To convert readings to SHE (Standard Hydrogen Electrodg), add 199mV to the mV reading. For
further information, refer to www.enviroequip'com(quipqotesfﬁﬁ?.htm.

" Date: ?’/ﬁ 9 ‘ Ch;ecked by: 4 Qz\

Signed: 49-Sch4 - Signature %,
4

72}
o
e

(] / Battery Voltage @ M__

QOFLMV Unit.
pH sensor 5m
Conductivity emperature k=10 sensor 5m
Dissolved O S15739 sensor 5m

) gensor 5m

Received _Refurned ___item %((O
Cl
.

Syridge with storage solution for pH & ORP sensors

vny Case
\Q |

O oDoocooDooco

Processors Signature/ InMals

EE Quote Reference ,{(f/ﬂﬁ .| Condition on return
Customer Ref ‘ :

- Equipment ID | Q0FLMVBH

Equipment serial no. | T7931

Return Date / / "3

Return Time

Melbourne Sydney Brisbane - Perth Auckland Kuala Lumpur

Brisbane- 2/5 Ross St. Newstead Qld 4006
Telephone: 07 3582 6111  FreeCall. 1-800-675-756
Fax: 07 3852 6155 ]
Email: rentals.bris@envirocequip.com Internet: www.rentals.enviroequip.com

Fitename: Eq Rep TPS S0FLMV ver 06.01.doc GENERIC.doc

13-054 DL Documents Page 209 of 211

e




o

/ ENVIROEQUIP RENTALS =~ -

Yo'-'ur Frieiéi.d in thé,FfGeid

Equment Report Sa!mst Model 122 Interface Meter

This Meter has’ t’seén perfcnnance checked ! mlibrated* as follows:

Clearied/Tested: . ©Pass?,
. Probe - : E/J
TapefRéel .. .. - R

e

erformance TEEt &Baﬁery Ve1tag’e Check {@04) 8. val’mmum ]

Date:____{g:/dj/:?. Ly ch*ed;eu'uy:- A%T’

Signed: 49-Sch4 - Signature

Please chieck that fHé fouewmg itéms dre recélvedarid that all items are cleaned and deco
return. A minimum:$20 cleaning / service/repair charge may be applied to any’ unc!eﬁn
lterns not returnéd wﬂl e billed for at the full replacement cost. :

“Sent.  Recalved Refumed. fem. O ]
PR~ B o e Inlerfacemeter.&m i = L s
B 0 -0 - PlasticBox/Bag
E’/ _I;l' ' ‘0 - Spere$V Battery Qty _ 2
e = Y ‘0. ° - Probé Cleaning Brush ; 5-
& o0 '@ . Degon. o %
lﬂ/_/. B o B '1nstmctmﬂﬂaaﬁet i oo 5
BE 8 i @ S
. D - -.n' % & . . . ﬁ . i 0. g
4 Pmoessors Signature! lmtaa!s ] :

. CustomerRef| - =
' Equipment]D | SOL12EN
Egquipment serial no:

SN

EE Quots Reference.|. /(777 (\’ § Y coriion on return
¢ E ] ) ¥ E :

- Returiy Dafe
m, Return Time .|.
M jouine"; Sydnby. - ] s ;
. Bﬁmmﬁ 2!3‘3&58; Netvsm:l, QLD . 4006

. Telephéne: 07 ‘98526914 . - FreeCall: 1-803-6?5-755
e S ~ Fax/07 38526155 :
’ .Emaﬂ rentalabﬂa@envtmequlpmm !rdemat. W mnta!s.envfmequip com

'Filenama somzésﬁm :
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_ENVIROEQUIP RENTALS

Your Friend in the Field

Equipment Report - GEOTECHNICAL INSTRUMENTS GA2000

This Gas Meter has been performance checked / calibrated*

as follows:

Calibration i Cal Value Reading Cal Value Reading Pass? 5
o ] 50/ 60% vol G¥ % | 0.00%vol OO % i
14 LEL ohaok 25| () o
Hos 25ppm _z{Pbm | Oppm Qoeem| o

%2 | §21.0% vol 1& % 0.00% vol % =
AL 1200pm dga pem| Oppm | .gppm g_
e N 10 /49% vol lo % A e 2
 Operations Check '

@ Cleanedichecked | line Fiter Ghock - w@;{s\ %

* Calibration gass traceability information is available upon request.

V4
Date: 29 kT G &l
“F X ! 'V

Signed:

Please check that the following items are received all items are cleaned and decontaminated before
return. A minimum $20 cleaning / service / repaj ch may be applied to any unclean or damaged items.
}&QW

Chacnlkad b

49-Sch4 - Signature

Items not returned will be billed for at the full nt cost,

Sent- Received Returned _te

;&”/ 5 o Sam robe with In-Line Filter
; 5] ] Jm of Sampling Tube
9 W 0 VStrap
v [ 0 attery Charger and AC/DC Power Supply
. 0 perating Quick Guide behind foam on lid of case ~
w 0 S\ Manual behind foam on lid of case ~
e 8] Spare Infine Filters Qty ( [ )
E/ | I Carry case
" ] 0 Data Cable and Software CD or Diskette
W] 0 |
0 ] N}

Processors Signature/ Initials

([ 7-2/

Condition on return

Customer Ref

Equipment ID

Equipment serial no.

Return Date / /

Return TimaJ

Melbourne

Sydney Brisbane Perth Kuala Lumpur

Auckland

Brisbane 2/5 Ross Streef, Newstead, Qld 4006

Telephone: 07 3852 6111 FreeCall: 1-800-675-756

Fax: 073852 6155 :
Email: rentals.bris@enviroequip.com Inle‘i‘net: www.rentals.enviroequip.com

Filename: Eq Rep GA2000 ver 06.02.doc
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