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REPORT
Preliminary Geotechnical and Contamination Review, Ingleburn Defence Site
for

Defence Estate Organisation

EXECUTIVE SUMMARY

A preliminary geotechnical and contamination assessment has been conducted at the Defence site at
Ingleburn. The 308 Ha site has been occupied by Defence since 1939 and has primarily been used as
an infantry training camp. Since that time, a number of unoccupied buildings at the site have been

removed.

The objective of the preliminary assessment was to identify major constraints to development and to

provide a sound basis for planning of detailed investigations.

The site is gently undulating. It contains clay soils over shallow shale bedrock. The clay soils tend
to shrink and swell, otherwise foundation conditions are good. The clay soils also tend to limit the
potential for movement of contaminants. Groundwater is present within the shale at a depth of at
least Sm over most of the site and the permeability of the formation is low. This restricts the

potential for significant groundwater contamination.

Historical activities on the site have been investigated by contacting the units known to have been
stationed at Ingleburn at some time, review of air photographs taken since 1947 and interviews with
military and defence personnel. The historical information cbtained does not indicate any major

deficiencies and has been adequate to identify potential contamination sources.

Preliminary sampling of surface water and sediments in drainage channels has been conducted to
provide an indication of possible contaminants on the site. The analytical results indicated elevated
concentrations of some heavy metals which can be further investigated during the detailed

investigations.

An investigation programme has been developed for the potential areas of contamination identified

during this preliminary investigation. The areas, which are indicated on Figure 4 of the report, are:
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. Waste Dumps. Two areas have been identified, one containing known waste and one

suspected dumping area of unknown size. These areas are not known to contain hazardous

. Grenade Ranges. Two grenade ranges have been identified, one of which was abandoned in
the 1940s and one which was abandoned in the late 1960s. Each of these areas may have
unexploded ordnance. It is anticipated that they will be able to be cleared and will not provide
a major constraint on development.

. Small Arms Range. The range is likely to have heavy metal contamination in shallow soils.
Metals such as lead could require remediation prior to development.

. Underground Storage Tanks. There were about 20 underground storage tanks on the site,
nearly all of which are now disused but most are still in place. All of these UST’s will need to
be removed prior to development. The extent of any contamination is likely to be limited by the
low permeability clay soils. Any remediation required can be conducted in association with
the tank removal.

. Maintenance Compounds. There are eight maintenance compounds which have potential for
probably localised and minor hydrocarbon contamination.

. Building Areas. There is potential for heavy metals contamination, principally lead from

paint, around the former building locations.

Other potential areas of localised contamination include any areas where there was pesticide or

herbicide spraying, transformer areas, a “poisons shed”, and areas of indiscriminate dumping.

While some remediation can be expected to be required, no major constraints on development have

been identified.

Ref: J: 12343\063_070\reportINGLEBURNREPB-2 DAMES & MOORE
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REPORT
Preliminary Geotechnical and Contamination Review, Ingleburn Defence Site
for

Defence Estate Organisation

1. INTRODUCTION

This report summarises the works conducted by Dames & Moore in association with the preliminary
geotechnical and environmental review of the Ingleburn Defence (Military Camp) site, Ingleburn
NSW (Figure 1). The works were conducted in accordance with our proposal number 98-055 of 11
March 1988 under Department of Defence Tender number SPDU 6/98 (the “Brief”).

Ingleburn is a large site, occupying approximately 308 ha, which has been primarily occupied by
units of the Australian Army. Approximately 50 Defence houses have been leased out to non-
Defence uses in recent years. The site is located within two local government areas. No previous

contamination investigations have been conducted.

The work described herein involves a preliminary environmental and geotechnical characterisation of
the site in preparation for future disposal. An EPA accredited independent Auditor has been engaged
to review the work undertaken on this assignment. Sign off by an Auditor is required to assist in the
disposal process. Investigations have been divided inte stages with the current work covering the
preliminary assessment and historical review of the site in preparation for more detailed

investigations which will be conducted in the future.

The site has been used since 1939 as a training and embarkation camp. Training activities have
included basic fitness training, weapons and transport operation, officer training and conscript basic
training. Most of the training activities would not give rise to ground or water contamination. The
locations of activities which could give rise to contamination have been assessed during this review

and will be targeted for investigation during Stage 2.

Ref: J: 12343063_070\epor\INGLEBURNREPB-2 DAMES & MOORE
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2. OBJECTIVES & SCOPE OF WORK

The primary objective of Stage 1 was to provide a sound basis for planning the detailed investigations
to be conducted under Stage 2. The requirements are clearly set out in the Scope of Work defined in

the Brief and include:

e Identification, collection and review of existing data and historical information on the site from

Defence and other government agencies;

e Detailed inspections of the site;

e Preparation and distribution of a detailed questionnaire regarding site usage to military units

which had been identified as having occupied sections of the site at some time in the past;

e Where possible personal or telephone interviews with current and former site personnel

concerning past site activities;

e Preliminary sampling of sediments, surface water and/or groundwater,

e Preparation of the Stage 2 work plan based on the information collected;

e Liaison with the Environmental Auditor; and

e Preparation of a report summarising the findings of the review.

Ref: J: 12343\063_070wepor\INGLEBURNREPB-2 DAMES & MOORE
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3. SITE DESCRIPTION

The site is located southwest of Sydney near the town of Ingleburn (see Figure 1), occupying
approximately 308 ha within the local government areas of Campbelltown (south of Campbelltown

Road) and Liverpool.

3.1 SITE SETTING

The general topography of the region is of gently undulating crests and ridges. The site is located on

one of these crests, with the overall slope of the land falling towards the east

The area surrounding the site is mainly low density residential to the north and north-west and hobby
farms to the south and south-west. The South Western Freeway marks the site boundary to the east
and south-east (Figure 2). Several roads including Campbelltown Road running east west and Zouch

Road and McDonald Road running north south provide access to the site

3.2 HYDROLOGY

There are several creeks running through the site with a general trend of flow towards the north and
east. At the time of the fieldwork, most of the creeks were found to be flowing and the north-eastern
section of the site was found to be heavily waterlogged. On the basis of discussions with site
personnel, however, it is understood that permanent surface water is limited to the three dams south

of Campbelltown Road and the outlet dams from the sewage treatment works to the northeast.
Enquiries with regard to surface water quality were made to the NSW Department of Land & Water

Conservation, however they do not have any data for sampling points in clos= proximity to the site.

3.3 REGIONAL GEOLOGY

The Penrith 1:100,000 series Geological Sheet indicates that this area is located on the Bringelly

Shale of the Wianamatta Group. The Wianamatta Group is the uppermost unit of the Permo-Triasic
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sequence in the Sydney Basin. The Bringelly Shale formation consists of shale, carbonaceous
claystone, laminate, fine to medium grained lithic sandstone, rare coal and tuff.

From the soils map of the Penrith area, the soils at the site can be generally described as moderately
deep (50 — 150 c¢m) and hard-setting. The acid sulphate soil (ASS) map for the Liverpool area does

not indicate the occurrences of ASS in the vicinity of the site.

3.4 HYDROGEOLOGY

A regional groundwater system occurs within the shales, with principal flow paths within fissures and
joint planes within the bedrock, complicated by the intrusion of sandstone layers. The Assessment of
Pollution risk map for NSW indicates that there is a low potential for groundwater movement. The

groundwater would be expected to be somewhat saline and typically hard.

Enquiries to the NSW Department of Land & Water Conservation indicate the presence of three
registered groundwater bores within a radius of 4.5 km of the centre of the site. Details of these

bores are as follows:

Reference Location Depth Use Notes
Number
GWO031197 Immediately south of the 1.8 m Irrigation Hand dug well with timber casing

Great South Western
Freeway, approximately
0.5 km south west of the
site.

GW058753 and | Approximately 3 km west | 191.4 m | Irrigation Standing  water level indicated to be
GW058754 of the site and approximately 91 m below ground level.
173.7m VY "ater salinity reported as poor.

Yield reported as 0.32 1/s

Ref. 12 12343\063_070\epor INGLEBURNREPE-2 DAMES & MOORE
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4. SITE OPERATIONS AND HISTORY

The historical review has largely been based on recollections and anecdotes related to Dames &
Moore by former Army personnel who were based on the site at some time in the past. Historical
information obtained by Godden Mackay Heritage Consultants has also been reviewed. Although all
of the units which we know were stationed at the site have been contacted and we have be able to
interview personnel whose site knowledge spans almost the entire occupied period, the available data
cannot be considered to provide a completely comprehensive commentary on the site history. It is
believed, however, that the data provides a goed understanding of the general site practices and the
major issues of potential environmental concern and that there is a high degree of confidence that all
major historical activities that cou:d cause contamination have been addressed. A list of the units and
groups interviewed in the course of the historical review is presented in Appendix A to this report.
Figure 2 to this report is a site plan indicating the principal current and historical site features. The

figure indicates the Blocks that the site has been broken into by Defence for reference purposes.

4.1 CURRENT SITE OPERATIONS

In recent years, Defence units have progressively vacated the site. At the time of this assessment, the
site was partially occupied by 4/3 Royal New South Wales Regiment (RNSWR), located in “Block
G” (south of Campbelltown Road), and by 2 Training Group located in “Block F” (north of
Campbelltown Road). Two residential areas, “Bardia Village” and “Ingleburn Village” are currently
leased out to predominantly non-military families. A small sewage treatment plant owned by
Defence is present in the northeastern section of the site. The remainder of the property is currently
vacant and the majority of the buildings that were present during its operational period have been

demolished. Many of the vacant areas have been subject to illegal fly tipping.

4.2 SUMMARY OF AVAILABLE HISTORICAL DOCUMENTATION

Prior to the Ingleburn site being acquired by the army, the Ingleburn area was mainly rural, with
dairy-farming as the main industry. However, it is likely that most of the site was not used for this
purpose as there were still large areas of dense timber when the army built Ingleburn Camp during
World War II (W.W.II) for the nurpose of training infantry. The construction of an embarkation

camp begun on 8 October 1939, and soon after, a total of 133 ‘buildings had been erected. Although

Ref: J: 12343\063_070\eportINGLEBURNREPB-2 DAMES & MOORE
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the camp was primarily an infantry camp, other units such as artillery, engineers, transport, signals,

anti-aircraft artillery, medical, services, works and ordnance werz present in some form at the site.

Post W.W.II and pre Korean War parts of the site were leased to local farmers. The site was used
extensively during the Korean War (1951-54) as a major training centre after the reintroduction of
National Service. The section of the site west of Zouch Road was acquired in 1951, as well as a
further 229 ha to the north of the site (subsequently sold and therefore not included in the current

study). Sporting ovals, vehicle parks, and larger buildings had been developed by 1959.

Block J is understood to have formerly housed a barracks complex that was demolished in the 1950’s.

The Military Police occupied Blocks L and O during the 1970’s. Operations on the site diminished
following the abolition of National Service in 1972 but the majority of the facility remained active to
some extent until the 1990’s. Blocks D, E and F (the Bardia Barracks area) have been the

headquarters of the Army Second Training Group since 1973.

In 1980 the “Married Quarters” (Ingleburn Village and Block H) were transferred to the Defence
Housing Authority. In 1990, the 93 ha camp directly north of the site and north of Bardia Barracks

was sold to the NSW Department of Housing.

Blocks I, K, L, M, N, and O were vacated and demolished between 1995 and 1997. Blocks A and B

are vacant. Blocks D, F, G and H are still occupied, either by military units or by civilian tenants.

Other site features include a disused small arms range close to the southern site margin and two
former grenade ranges, one in the south eastern corner of the main site and one in the area to the west

of Zouch Road.

On the basis of the information received to date, it is understond that the principal units stationed at

Ingleburn were as follows:

e The School of Infantry

¢ 1/19 Royal New South Wales Regiment
e 2/17 Royal New South Wales Regiment
e 1/15 Royal New South Wales Regiment

Ret: J: 12343\063_070veportINGLEBURNREPB-2 DAMES & MOORE
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e 4/3 Royal New South Wales Regiment

o 65" Infantry Battalion of the 1* Royal Australian Regiment
e 15" National Service Battalion

o 5" Brigade Admin. Support Battalion (BASB)
e The 23" Field Regiment (10 Field Battery)

e The 812 Medium Regiment

e | Combat Support Services Battalion

e | Field Hospital

e The Army Malaria Research Unit

e The 8" Signal Regiment

e 1 Joint Support Unit (1 Signal Regiment)

e The Military Police

It is believed that a large number of other units performing similar activities were stationed at the site

for short periods, particularly during the Korean and Vietnam conflicts.

4.3 AERIAL PHOTOGRAPH REVIEW

A review of the historical photographs held by the Air Photograph section of the Department of Land
& Water Conservation was conducted as part of this assessment. The results of this review can be

summarised as follows:

1947 Air Photograph (see Appendix A): The overall site layout is consistent with the present day
site with a number of the present day features in evidence. Large barracks buildings are present in
Blocks F, G, H, 1, J, and L. Construction appears to have been according to a standard plan with
parallel rows of what appear to be accommodation huts flanking a central open area. Blocks M and
N (the hospital area) in the centre of the site is fully developed. Workshop buildings have been
constructed in the southern portion of Block K. The grenade range and small arms range in the
southern portion of the site are in evidence. There is no indication of development of the sections of
land to the east of Block F, to the east of the Hogpital, to the south of Blocks H and I or to the west of

Zouch Road. The sewage farm and associated dams are not present.

The surrounding area appears to be either occupied by bush or in agricultural use.

Rel: 3 123431063 _070\eportINGLEBURNREPB 2 DAMES & MOORE
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1961 Air Photograph: The majority of the major site features which are present today are present in
the 1961 photograph. The barracks buildings in Block J have been removed and the area appears to
be unused. Each of the other barracks complexes has acquired an additional collection of buildings,
probably mess halls, within the former open areas flanked by the accommodation huts. The housing
development in Block B has been constructed and the sewage plant is in evidence along with its

assoclated dams.

1970 Air Photograph (see Appendix A): The features present on the 1970 photograph are
consistent with those on the 1961 photograph. The overall building density has increased somewhat,
however no major new structures have appeared. Preparations for the construction of the South
Western Freeway are evident along the southern perimeter of the site. Other surrounding land uses

remain predominantly agricultural.

1982 Air Photograph: Block H is under redevelopment with new housing and the former barracks
buildings have been removed. A large new building is evident, the vehicle maintenance compound

associated with Block L. The new freeway on the southern site margin is operational.

1994 Air Photograph: The site exhibits very little change from the 1982 photograph. The small
arms and grenade ranges on the southern section of the site appear to be disused and overgrown. The
property immediately to the west of Block IF has been developed and exhibits evidence of mixed use

including light industry, accommodation and farming.

Ref: J: 12343\063_070veport\INGLEBURNREPB-2 DAMES & MOORE
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5. SITE REVIEW
5.1 INTRODUCTION

This section describes the findings of the review conducted to identify areas of potential soil or
groundwater contamination. The review process involved the completion of a programme of
interviews with site personnel (both present and past), the distribution of a questionnaire to regiments
formerly stationed at the site, discussions with Department of Defence personnel with detailed site

knowledge, and a site inspection.

On the basis of the review, the following facilities and operations were identified as having the

potential for environmental impact:

¢ Unidentified buried wastes and buried objects across the main site area;

e Unexploded Ordnance (UXO);

e The small arms range to the south of K Block;

* Maintenance compounds, fuel stores and workshops (including the various underground storage
tanks around the site);

o Transformers & switchgear around the site;

e The “Poisons Shed” south of Block [;

e The margins around the current and former site buildings which might have been impacted by
leaded paint flakes;

e The Nursery/ground maintenance compound;

e Site area road margins, fencelines, parade grounds and ovals; and

e [Fly tipped material around the site.
The following sections will address each of these issues. The principal areas of interest are indicated

on Figure 4 of this report.

5.2 WASTE DISPOSAL AREAS

On the whole, the interviewees questioned during the review indicated only minor burial of wastes on
the site.  On the basis of the review, it is understood that waste disposal was conducted by the

following methods:

Ref: J: 12343063 070wreportINGLEBURNREPB-2 DAMES & MOORE



Report Revision 2

Geotechnical & Contamination Review January 1999
for The Defence Estate Organisation Page 10
e Incineration - Each barracks and mess is believed to have had at least one incinerator. No

information is currently available regarding the disposal of ash and other

incinerator residues;

Recycling - Some wastes, particularly those generated by the mess Kkitchens, are
understood to have been removed from the site by local farmers for use a

animal feed. This practice continued until at least the mid 1960’s;

Offsite Disposal -  We have been informed that off-site disposal by external contractors has
been the main disposal methodology adopted on the base since at least the

early 1970’s;

Landfilling - On the basis of information from one interviewee, it is believed that some
burial of waste was conducted in the area to the north of Block F. The
precise nature of the material buried in this area is not known but it is
believed to have consisted primarily of general refuse from the nearby
barracks. On the basis of our field observations it is believed that waste
materials have also been deposited in the area immediately to the east of the
sewage treatment plant. Experience on previous defence site suggests that
localised burial of waste would probably have been conducted at locations
around the site on an ad-hoc basis. Such burial is particularly likely to have
occurred in raised and graded areas such as the ovals, parade grounds and

some of the transport compounds.

53 UNEXPLODED ORDNANCE

Review of the records held by the Department of Defence, the site interview programme and our site
inspection suggests that only two areas have the potential for the presence of quantities of
unexploded ordnance (UXO) as a result of mainstream site activities. Both of these areas are
understood to have been used historically for grenade training and the potential exists for unexploded
grenades to be present. On the basis of the information currently available it is likely that UXO
issues on the remainder of the site would be limited to isolated imported artefacts. The recorded

occurrence of such items on the site is as follows:
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Location UXO Description
Sewage Plant One three inch high explosive shell, without fuse

2 Training Group, Ingleburn ~ One five pound projectile, solid shot

Given the site history and the rare occurrence of isolated UXO to date, the presence of items of
ordnance on the main body of the site is not considered to represent a substantial issue in terms of the

objectives of this investigation.

54 SMALL ARMS RANGE

One former small arms range is present within the current site boundary. This range, located close to
the southern site boundary, comprises a covered firing point and a stop butt at a range of 25 metres.
Visual inspection, discussions with former site personnel and enquiries by Alpha Geosciences
indicate that the range was only used for calibres of up to 0.303”. On the basis of the armaments
used on the range and its age, it is unlikely that UXO capable of presenting a hazard to personnel
would be present in the area. Contamination issues would be principally associated with metals such
as lead, copper and tin which are commonly used in small arms ammunition. Contamination by these

materials would be expected to be widely spread over the entire range area.

5.5 MAINTENANCE COMPOUNDS, FUEL STORES & WORKSHOPS

The site has housed a number of workshops, maintenance compounds and fuel stores during its

operational life. The most significant of these facilities are as follows:

Location Approximate Area (Ha)
K block Vehicle Area 0.52
K Block Workshops 0.58
I Block Transport Compound 0.29
L Block Transport Compound 0.26
J Block Transport Compound 0.78
F Block Transport Compound 0.39
Former F Block Fuel Store 0.13
Former Fuel Store Adjacent to Block B 0.19

Ref: J: 123430063_070\repor\ INGLEBURNREPB-2 DAMES & MOORE
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Given the nature of the activities undertaken in these areas, it is considered that each of them would
have the potential to exhibit some soil and groundwater impact by materials such as petroleum

hydrocarbons, solvents and metals.

It is believed that up to 20 underground fuel storage tanks (USTs) are present on the site. These tanks
were historically used for storage of diesel and petroleum sprit for motor transport or fuel oil for
facilities such as boilers or backup generators. In general, the tanks used for diesel or petroleum
spirit would be expected to be the largest and to have had the greatest throughput of fuel. It is
understood that only two of the tanks on the site, those located within the transport compound in

Block G, were operational at the time of our assessment.

The UST locations are indicated on Figure 4 and the number of tanks in each area is as follows:

Block B 2 tanks (petrol point)

Block D | tank (botler fuel)

Block F 3 thanks (2 at petrol point, 1 boiler fuel)

Block G 5 tanks (4 in transport compound, 1 boiler fuel)
Block I 1 tank (boiler fuel)

Block K 3 tanks (1 boiler fuel, 2 at petrol point)

Block L 3 tanks (2 at petrol point, | boiler)

Block N 2 tanks (standby generator and builer fuel)

5.6 TRANSFORMERS

The site was equipped with an extensive network of electrical substations and transformers which, it
is understood, were owned and serviced by Defence. Discussions with Defence personnel have
indicated that the transformers had been well maintained and serviced on a regular basis. It is also
believed that polychlorinated biphenyl (PCB) containing transformer oils would have been removed
and replaced during the late 1970°s. Some potential may exist, however, for localised soil impact in

the vicinity of the transformers as a result of past spillages of oil.
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5.7 POISONS SHED

Discussions with Defence personnel have indicated that a small temporary building located
immediately between Blocks H and I may have been used for the storage of some form of noxious
substance. Subsequent discussions with former site personnel have failed to provide any further
information in relation to the building or its historical usage. When Dames & Moore personnel
inspected the building in the course of the fieldwork, it was found to exhibit a strong and unpleasant
chemical odour. It is anticipated that this area will be subject to additional investigations to identify

potential contaminants.

5.8 SITE BUILDING MARGINS

On the basis of past experience and discussions with Defence personnel, it is considered likely that
leaded paint was used on site buildings from their time of construction until the early 1980’s. It is
therefore possible that localised soil contamination by lead may have occurred in the immediate
vicinity of the buildings as a result of paint stripping, flaking and/or demolition works. We
understand that plastic sheeting was laid down around the buildings during some phases of the recent
demolition works in an attempt to limit the potential for the distribution of leaded paint. On the basis
of our conversations with Defence personnel it is understood that the former I and J Block areas have

the potential for soil impact by leaded paint particles.

5.9 SITE MARGINS, ROADWAYS AND CLEARED AREAS

On the basis of past experience, it is considered that materials such as herbicides and pesticides may
have been used along road margins, fence-lines and on cleared areas such as the ovals or the parade

grounds. The use of such materials may have resulted in localised soil impact.

The former ground maintenance area adjacent to McDonald Road would potentially exhibit a similar

range of contaminants.
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5.10 FLY TIPPED AREAS

Localised fly tipping is evident across a large proportion of the site. The bushland area in the
northeastern corner of the site and the disused area bounded by Campelltown Road, McDcenald Road
and the South Western Freeway, appear to have been subject to the most extensive tipping. The
tipped wastes appear to be mainly comprised of general refuse and to have a relatively low potential
for soil or groundwater impact. In some locations asbestos cement wastes were observed to be

present.

Ref: J: 12343\063_070\reportINGLEBURNREPB-2 DAMES & MOORE
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6. FIELD INVESTIGATIONS

6.1 INTRODUCTION

This section describes the findings of the field investigations undertaken at the Ingleburn Military

Base. An account of the field procedures applied in this project can be found in Appendix B.

6.2 SUBSURFACE CONDITIONS

6.2.1 General

The intrusive works undertaken at the site in the course of this investigation comprised the excavation
of ten test pits (TP1-TP10), the drilling of four boreholes and installation of monitoring wells.
Figure 3 shows the location of these investigation points. Details of the subsurface conditions are

provided on the test pit and borehole logs, included in Appendix C.
The materials encountered in the course of the investigations typically included:

o Fill;
e Natural soil; and

e Natural rock (shale with thin sandstone horizons).

The occurrence and characteristics of each of these materials is described in more detail in the

following sections.

6.2.2 Fill

Shallow fill layers were encountered in all four of the boreholes and in a number of the test pits. In
general the fill materials were found to be comprised of reworked soil and gravel, however, in one
location (TP4) a substantial quantity of waste material was found to be present in the top 1.2m. The
waste materials excavated included pieces of timber, plastic bottles, plastic sheeting, and general
refuse. Field screening and observations of these materials did not indicate the presence of
substantial quantities of materials that would be expected to generate contaminated leachates.
Standard Penetration Test (SPT) results for the fill materials indicate that they should be classified as

being soft to firm.
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6.2.3 Soils

A clayey sand or sandy clay topsoil layer was typically found to be present in unfilled areas from the

ground surface to a depth of approximately 0.2m.

Red/orange/brown low to medium plasticity clay was typically encountered beneath the topsoil and
fill layers to a depth of between 0.6m and 1.2m below ground surface. This was underlain by
white/grey low to medium plasticity clay which was found to be present from approximately 0.6m to
between 1.2m and 3m below ground level. The clay was found to be deepest in the north-eastern

corner of the site where it extended to a depth of at least 3 m below ground level.

On the basis of the results of the SPT tests conducted during the drilling operations, the clays would

typically be considered to be stiff to very stiff and occasionally hard.

6.2.4 Bedrock

Shale bedrock was encountered in each borehole and in the majority of the test pits. This material
was found to comprise a top surface of grey/white to orange/brown weathered low plasticity clayey
shale overlying dry, powdery, friable shale. The formation was encountered immediately beneath the
surficial clays at a minimum depth of approximately 1.2m below ground level. Occasional layers of
hard white sandstone, ironstone and sandy shale were found to be present within the shale formation

at each of the borehole locations.

6.3 HYDROGEOLOGY

Perched water was found to be present locally within the shallow fill materials and topsoil. The clays
bencath these materials were moist but did not exhibit the presence of substantial quantities of

groundwater.

Groundwater was encountered within the shale formation in three of the four boreholes. The
groundwater levels within the wells were found to stabilise at depths of between 5.1 and 8.5 metres,
in each case at a level above that which it was encountered during the drilling programme. Field

measurements of the standing groundwater surface (Table 1) indicate that the regional groundwater

Kef: J: 123431063 _070\epordAINGLEBURNREPB-2 DAMES & MOORE
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flow within the main part of the site 1s towards the east, following the local topography. The wells

recharged slowly, an observation consistent with the expected low permeability of the formation.

6.4 CONTAMINATION INDICATORS

Ten sediment and three surface water samples were collected from the locations as indicated in
Figure 2 and were submitted to MGT Laboratories in Melbourne and AMDEL Laboratories in
Sydney for analysis for a range of potential contaminants. Copies of the analytical test certificates

for the samples are presented in Appendix D to this report.

The sampling locations were chosen on the basis of the observed drainage pattern on the site and the
distribution of the main site activities. Where possible, the samples were taken from locations which
would be expected to be representative of the sedimentation or surface runoff associated with
particular site areas or activities. The scope of the analytical programme was determined on the basis

of our initial understanding of the site activities and potential contaminants.

The pH and electrical conductivity (EC) of the surface water, measured on the field indicated the
water to be slightly acidic and fresh to brackish (Table 2). It is considered likely that these

characteristics are representative of natural site conditions.

The results of the laboratory analyses indicated that the following analytes were not present at

detectable concentrations in any of the sediment or surface water samples:

¢ Explosive Organic compounds;

e Total Fractional Petroleum Hydrocarbons (TPH);
¢ Petroleum Aromatics (BTEX);

¢ Phenolic Compounds;

e Polycyclic Aromatic Hydrocarbons (PAHs);

e Chlorinated Hydrocarbons; and

e OC/OP Pesticides.

The analytical results for the target metals in sediment and surfacewater samples are summarised in

Tables 3 and 4 respectively and discussed below.
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The target metals (lead, copper, zinc, nickel, chromium, arsenic and cadmium) were generally found
to be present at concentrations below the corresponding the Australian & New Zealand Guidelines
for the Assessment of Contaminated Sites (ANZECC/NHMRC 1992) Environmental Investigation
values in the sediment samples. The exception to this generalisation was a concentration of zinc in
sample SED-08 which marginally exceeded the guideline values. Several metals were, however,
found to be present in concentrations greater than would be expected given the apparent site

background levels, as follows:

e Cadmium was found to be present at detectable concentrations in two of the ten samples, SED-08

and SED-09. Both of these samples were collected in streams on the northern margin of the site.

e Lead, nickel and zinc were each found to be present in one sample at concentrations in excess of
two standard deviations above the mean concentration detected in the samples from the site. The
elevated lead, nickel and zinc concentrations were recorded in samples SED-02, SED-09 and
SED-08 respectively. Presence of the analytes at concentrations which exceed the site average to
this extent suggests that the observed concentrations are not representative of the natural
conditions. The recorded concentration of zinc in sample SED-08, 210mg/kg, also marginally

exceeded the 200 mg/kg ANZECC/NHMRC value quoted for environmental investigations.

e Mercury was found to be present at a concentration in excess of the laboratory detection limit in
one of the ten samples, SED-04. It is considered unlikely that the detected concentration of

mercury would be the result of natural processes on the site.

Asbestos was not detected in any of the sediment samples.

The metal concentrations detected in the surface water samples were all found to be below the
ANZECC freshwater quality criteria, with the excepticn of copper and zinc. The copper and zinc
concentration detected were very consistent throughout the three samples. On the basis of the
similarity of the detected concentrations and the wide distribution of the three sample points around
the site, it is considered likely that these elevated copper and zinc levels reflect natural local

conditions.

Rel: J: 12343\063_070\epor\INGLEBURNREPB-2 DAMES & MOORE
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6.5 QUALITY ASSURANCE/QUALITY CONTROL

The results of a blind interlaboratory duplicate sample submitted to Amdel Laboratories in Sydney

were generally in accordance with the findings of the primary laboratory (MGT).
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7. DISCUSSION
7.1 GEOTECHNICAL ISSUES

The investigations conducted to date indicate the presence of stiff clays overlying shale over the
majority of the site. On the basis of the observed clay properties, it is considered likely that simple
foundations on the clay would be suitable for light structures such as one story houses. Structures
requiring higher load bearing capacities, for example multi-storey dwellings or water towers, would

require deeper foundations resting on the bedrock.

Typically, clays developed on the Bringelly Shale such as those present on the Ingleburn site are
. i . ]

expansive and would exhibit a tendency to heave or crack depending on their moisture content. The

natural slopes in the area are generally not steep enough to cause slope instability except possibly for

some of the steeper slopes in the south west corner of the site.

Where present, the fill materials on the site are unlikely to exhibit mechanical properties which would
be suitable for the construction of any form of foundations. As such, it is likely that construction in
areas where substantial fill volumes are present would require the removal or relocation of the fill

materials.

7.2 ENVIRONMENTAL ISSUES

The preliminary investigation has identified a number of areas with the potential to have
contamination of the soil or groundwater as a result of their historical usage. The main areas are
illustrated in Figure 4 of this report. In addition to the source areas illustrated, it is considered that

the following areas may have the potential for localised soil or groundwater impact:

e The sites of active and abandoned electrical transformers which may have contained PCBs;

e The areas immediately adjacent to current or historic buildings which may have been painted
with lead based paints;

e The site margins, fencelines, parade grounds, ovals and roadways where herbicides may have
been used to suppress the growth of vegetation; and

e A number of areas around the site which have been subjected to illegal fly tipping of waste

materials.
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Although a wide range of contaminants have the potential to be present, the principal contaminants of
concern for the site are considered to be petroleum hydrocarbons due to their widespread use and
storage on the site. It is believed that up to twenty underground fuel storage tanks remain on the site.
The products stored in these tanks would have included fuel oils for boilers, petroleum spirit and

diesel fuel.

The clay soils would substantially reduce the potential for surface spillages to migrate to the
underlying shale formation. Similarly the potential for lateral migration of contaminants would be
limited by the low permeability of the formation.

The findings of the initial surface water and sediment-sampling programme do not indicate impact by
any of the target organic analytes or asbestos. Individual sediment samples were found to exhibit
concentrations of cadmium, lead, nickel, zinc and mercury which suggest impact from man made
sources. The detected concentrations may be indicative of upstream sources for metallic

contaminants.

The metallic analytes zinc and copper were found to be present in the surface water samples at
concentrations that exceed the ANZECC/NHMRC guidelines for the protection of fresh water aquatic
ecosystems. The concentrations recorded for these two analytes were found to be very consistent
although the samples were collected from widely dispersed streams, which were fed by different
catchment areas. It is therefore believed that the observed concentrations reflect natural conditions in
the local surface water. Additional testing of the surface water at intervals over a longer period may

be appropriate to confirm this hypothesis.

Ref: J: 123430063_070wrepor\INGLEBURNREPB-2 DAMES & MOORE



Report Revision 2
Geotechnical & Contamination Review January 1999
Sor The Defence Estate Organisation Page 22

8. CONCLUSIONS AND RECOMMENDATIONS

The programme of fieldwork, document review and interviews conducted in the course of this
assessment has provided sufficient information to allow the development of a detailed appreciation of

potential geotechnical and contamination issues on the site.

Table 5 provides a range of recommendations for further (Stage 2) works for the characterisation of
environmental and UXO impacts on the site. It is anticipated that these works would be conducted in
a phased manner with the results of the initial phases being used in the scoping of subsequent works.
Some elements of the recommended works may prove to be unnecessary on the basis of the initial
phases of investigation. It is anticipated that a detailed Work Plan including quality control measures

will be prepared prior to commencement of the Stage 2 works.

In terms of the geotechnical properties, the site soils and bedrock are suitable for the construction of a
wide range of structures using simple foundations. Additional building or structure specific
geotechnical investigations would, however, be recommended to support final foundation designs for
heavily loaded structures and for structures on the steeper slopes. The probable expansive nature of
the clays should also be taken into account in the development of building designs. In particular
attention should be given to stormwater control and potential differential settlement for any structures

which are to be founded on the clays.
-000-

Limitations, Tables 1 to 5, Figures 1 to 4 and Appendices A to D are attached and complete this

report.

Respectfully submitted
DAMES & MOORE

N i
DN R

67“\ Rory Nagle

Senior Engineer
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LIMITATIONS OF REPORT

We have prepared this report for the use of the Defence Estate Organisation in accordance with
generally accepted consulting practice. No other warranty, expressed or implied, is made as to the
professional advice included in this report. This report has not been prepared for the use by parties other
than the client, the owner and their respective consulting advisors. It may not contain sufficient

information for purposes of other parties or for other uses.

It is recommended that any plans and specifications prepared by others and relating to the content of this
report or amendments to the original plans and specifications be reviewed by Dames & Moore to verity

that the intent of our recommendations is properly reflected in the design.

Whilst to the best of our knowledge information contained in this report is accurate at the date of issue,
subsurface conditions, including groundwater levels and contaminant concentrations, can change in a

limited time. This should be borne in mind if the report is used after a protracted delay.

There are always some variations in subsurface conditions across a site which cannot be fully defined by
investigation. Hence it is unlikely that the measurements and values obtained from the limited sampling
and testing during the preliminary investigation will represent the extremes of conditions which exist

within the site.

Ref: J: 12343\063_070\epordINGLEBURNREPB-2 DAMES & MOORE
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List of Information Contacts & Interviewees

Unit Questionnaire Telephone Personal
Interview Interview
e 1/19 RNSWR, Bravo Co. X
e BASB (Brigade Admin.  Support X X
Battalion)
e 723 Field Regiment X X
¢ 812 Medium Regiment X
e 1 Combat Support Services Battalion X
e Army Malaria Research Unit X X
¢ 8 Signal Regiment
e School of Infantry X X
e 1/15 RNSWR X
o 4/3 RNSWR X
e 2 Training Battalion X
e The Army Museum Society, Victoria X
Barracks, Sydney
o Military Police - Holdsworthy X X
e Military Librarian - Holdsworthy X X
* Historian at Victoria Barracks X
o (Command Architect - CAD Manager X
e United Photo & Graphic Services P/L X
(AUSLIG) |

Note: All returned questionnaires that indicated detailed site knowledge were followed up with

telephone interviews. In many cases, however, the units were unable to provide any substantial

assistance.
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APPENDIX B
FIELD METHODOLOGY

1. OVERVIEW

The programme comprised 4 boreholes, 10 test pits, 3 surface water samples and ten sediment
samples collected from selected locations across the site. Sample locations are shown in Figure 3.
The boreholes were extended to groundwater, occurring at depth in the shale. To be cost effective,
basic geotechnical testing (Standard Penetration Tests) were conducted in the bores and the
bores/testpits were logged geotechnically in accordance with the Unified Soil Classification System
(USCS). The boreholes were equipped as groundwater monitoring wells. Soil samples were

screened for organic vapours in the field but no samples were taken for chemical laboratory analysis.
2. INVESTIGATION LOCATIONS

Prior to the commencement of intrusive investigations (borehole drilling or test pitting) at any

location, a specialist subcontractor cleared the proposed work area with respect to underground

services.
3. TEST PITS

Test pits were constructed to a maximum depth of 3m below ground level using a backhoe excavator
operated under the direction of a qualified engineer. Grab samples were collected from the walls or
base of a test pit or from the bucket of the backhoe. Samples were collected from the centre of the
excavator bucket, as this soil was less likely to have come into direct contact with the bucket. Samples
from the walls of the test pits were taken from a freshly exposed surface after scraping back any soil

which may have been cross-contaminated by the action of the backhoe bucket.
The soil and sediment sampling procedure was as follows:

l. A test pit log and Sampling Record Form was prepared.

2 Equipment was laid out on plastic sheeting adjacent to sampling location;

It was ensured that all sampling equipment had been decontaminated before use at each new
location.

+. Vegetation, leaves, debris and other surface material not designated for sampling was removed

from the vicinity of the sample location.

et ADM-SYDIJOBS! I3 063 0 0eeport APPENDIX B DOC DAMES & MOORE
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5. The sampling excavation was conducted to the required sampling depth.

6. The sample was recovered over required sampling interval with the backhoe bucket or directly
using a stainless steel trowel.

7. For test pit samples, ambient temperature headspace testing was conducted on the sample using
a portable photoionsation detector.

10. A lithological log was prepared for all test pits.

11. A Sampling Record Form was completed.

12. All items which had made contact with the sample were either discarded or decontaminate

before proceeding to the next sampling location.

4. BOREHOLES

The borehole drilling programme was completed using a combination of solid stem augers with a
blade bit and, down hole air hammer drilling to groundwater. All works were completed under the
direction of a qualified engineer. Standard penetration testing (SPT) was undertaken at regular half
metre to one-metre intervals above the rock surface, or until refusal was reached. The boreholes were

logged in accordance with the provisions of the Unified Soil Classification System (USCS).

5. WELL CONSTRUCTION

The groundwater wells were constructed using 50mm ID UPC “Aquascreen”, with 400um slots every
10mm to approximately Im above the depth at which water was encountered during drilling. The
remainder of the well was backfilled with washed and graded 2mm sand over the screened interval

and above this with bentonite pellets. The top of each well was sealed with cement and finished with

a road-box.

DAMES & MOCRE
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Where possible wells were constructed in a manner that allowed the determination of the elevation of

the phreatic surface associated with the regional shallow groundwater body rather than any local

perched water.

Detailed construction of each monitoring well can be found in the borehole logs in Appendix A.

6. SEDIMENT SAMPLE COLLECTION

10 sediment samples were collected and analysed, at the locations shown approximately on Figure 3.

The sampling procedure when collecting sediment samples was as follows:

1. Prepare a Sampling Record Form.
2. Ensure all equipment to be used for sampling was decontaminated.
3. Remove surface debris and other surface material not designated for sampling from the vicinity

of the sample location.

4. Push sediment sampler 1m (or to refusal) into the sediment by hand.

5. Use vacuum to withdraw the tube and sample with minimum disturbance and place end caps on
the tube.

6. Carefully extrude the sample into a stainless steel tray;

13. If appropriate, collect a sample for ambient temperature headspace.

14 Collect required sub-samples of core and place in appropriate sample containers. Samples for

each sample point were collected in order of most volatile to least volatile parameters. The

preferred collection order was as follows:

DAMES & MCORE
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e Volatile organics such as BTEX, chlorinated solvents and short chain total petroleum

hydrocarbons;

e Semivolatile organic compounds such as polycyclic aromatic hydrocarbons, phenols and
explosive hydrocarbons;

e DPesticides;

e Long chain total petroleum hydrocarbons

e Metals and Asbestos;

10. Immediately cover the sample jars with the Teflon lined jar lid provided.

1. Lithologically log all samples and borings.

12. Label the jars and store in a cocled esky.

13. Complete a Chain of Custody documentation and Sample Record Forms.

15. All items which contacted the sample were either discarded or decontaminated before

proceeding to the next sampling location.

7. SURFACE WATER SAMPLE COLLECTION
3 surface water samples were collected at the locations shown approximately on Figure 3.
Stream samples were collected as far from the bank as possible, by wading into the stream.
Dam samples were taken as far from the bank as practicable.
Grab samples were collected using a hand-held plastic scoop or bottle, depending on the depth of water.
Volatile organic sample containers were filled directly from the source by dipping the sample container

directly into the liquid. Care was taken to minimise aeration of the water during sampling.

Where possible, both stream and dam water grab samples were taken at a depth of about 30cm, plunging

the sampling device (bottle) beneath the surface to avoid sampling of the surface film.

DAMES & MOORE

Ret: WDM-SYDIJOBSVI23430003 0 0\report APPENDIN B DOC



Appendix B — Field Methodology
Geotechnical & Contamination Review 24 September 1998
for The Defence Estate Organisation Page B-5

The following procedures were generally followed in the collection of surface water samples:

Prepare field record sheets and record relevant data in field logbook.

Lay out equipment on plastic sheeting adjacent to sampling location to prevent direct contact

with the ground surface
Measure and record water depth and time of measurement, if appropriate.
Collect sample by appropriate method.

Measure pH, conductivity, and temperature.

Samples for each sample point were collected in order of most volatile to least volatile

parameters. The preferred collection order was as follows:

- Volatile organics such as BTEX, chlorinated solvents and short chain total petroleum

hydrocarbons;

- Semivolatile organic compounds such as polycyclic aromatic hydrocarbons, phenols
and explosive hydrocarbons;

- Pesticides;

- Long chain total petroleum hydrocarbons

- Dissolved metals;

Filter and/or preserve the sample as appropriate.

Label sample bottle with appropriate labels

Place the properly labelled sample bottle in an appropriate carrying container on ice.

All items which contacted the sample were either discarded or decontaminated before
proceeding to the next sampling location. This included items such as sampling equipment,

gloves, and beakers.

Complete chain of custody documents and sampling record forms.

Ret:
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8. FIELD DECONTAMINATION PROCEDURE

Equipment that typically required decontamination included: hand augers; composite trays; push and
drive samplers eg SPT split spoon sampler; trowels; bailers; drill rods; PVC casing etc. Equipment

decontaminated by others (eg drillers) was checked to ensure that it had been cleaned to an acceptable

standard before use.

Decontamination was undertaken by detergent wash and water rinse using the following equipment:

Laboratory (phosphate-free) detergent or DECON-90;
Tap water and deionised water;

Buckets or tubs (sufficient for size of equipment to be cleaned);

Stiff brushes for cleaning.

All sampling equipment will be decontaminated before use, between each sample, and at the completion

of the sampling programme. The following procedures were followed for decontamination of sampling

equipmeit:

l. Buckets or tuts used for decontamination were cleaned with tap water and detergent and rinsed

with tap water before sampling commenced.

2. The first bucket was filled with tap water and phosphate free detergent.

3. A second bucket was filled with tap water.

4. All equipment was cleaned thoroughly in detergent water and then rinsed in tap water.

5. Equipment was dried with disposable towels.

7. Equipment was then rinsed by thoroughly spraying with distilled water and allowed to air dry.
8. Water and detergent solution was changed after each sampling site.

Equipment that could not be thoroughly decontaminated using the detergent wash and water rinse was

not used for further sampling. Any equipment that could not be decontaminated to the satisfaction of

the sampling team was discarded and replaced.

DAMES & MCORE
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9. SAMPLE HANDLING, PRESERVATION, STORAGE AND SHIPMENT

Immediately after sealing and labelling, the samples were placed in a refrigerator or "esky". The esky

was provided with sufficient ice or ice bricks to keep the water samples at a temperature of at most 4

degrees Celsius.

Temporary storage of all samples collected during the fieldwork was undertaken in accordance with the

following protocol:

1. Placement of the sample inside a cooled esky.

2. Transfer of samples to a fridge at the end of each day to await shipment to the laboratory.

Samples were not be placed in the freezer section of the fridge.

Water sample preservation was carried out in general accordance with the protocols set out in the
Standards Association requirements for "Selection of Containers and Preservation of Water Samples For
Chemical and Microbiological Analysis" in AS 2031.1 and 2031.2-1986. Water samples for metals

analysis were filtered in the field prior to ecidification.

The esky was cooled by using ice bricks or similar. When ice was used to cool eskies the sample
containers were not placed directly in contact with the ice, as it may result in freezing of the sample

which could affect the integrity of the sample, or could cause cracking of the glass sample jars and loss

of the sample.

At the completion of each sampling event, samples for analysis were forwarded to the testing laboratory

as soon as possible.

Samples to be sent for analysis were placed in a cooled esky for preservation during the shipment to the
testing laboratory. The esky was sealed and packaged by the field staff prior to shipment, and labeled to

indicate that the contents were fragile. All containers were shipped and delivered to the laboratory via a

public courier company.

All shipment containers were sealed and clearly addressed to the selected laboratory representative
responsible for the project. Samples were delivered to the laboratory so that the requested analyses

could be performed within the specified allowable holding time.

DAMES & MOORE
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A Chain of Custody (CoC) Form accompanied the shipment of samples to the testing laboratory. The
form was prepared and signed by the Dames & Moore field supervisor sending the sample. Authorised
laboratory personnel acknowledged receipt of shipment by signing and dating the form and returning a

copy to the Dames & Moore Project Manager.

10. SURVEY

Sampling locations were approximately located relative to the Australian datum by use of a hand held

Global Positioning System receiver.

11. MONITORING

Monitoring for volatile organic compounds (VOC’s) was conducted during all excavations using a

Microtip Photoionisation Detector (PID) using a 16.6eV lamp.

DAMES & MCORE
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PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP1

SHEET 1 of 1

Surface elevation: —

Test Pit location: 335861

Date: 13/5/98
Logged by. A.B.

Excavation method: Backhoe

Checked by: -

) &
~ |8 g
SOIL DESCRIPTION E ; $) FIELD SAMPLE
T %5’ MONITORING INTERVALS
E % wn o
G|z |32
o O |[Own
(FILL): sandy clay; brown; low plasticity; r 00 :lw& cL ]
moist; sand fine grained; roots - X me < pl b
CLAY: red/ orange, some grey, medium plasticity; L cL E
moist; trace roots; no odour. r me < ol ]
Fos ¢<p 3
F1.0 .
CLAY: grey, some orange; dry—moist; medium plasticity; C ]
no odour. o cL ]
C mc < pl 7]
s 3
SHALE: grey/orange; extremely weathered; dry;, dry—moist; C ]
medium plasticity; no odour. C < ol ]
- mc < p -
s :
TEST PIT TERMINATED AT 1.9m. TARGET DEPTH L ]
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
DAMES & MOORE ryw 12343-063—070 REVISION O
[GASUP | A DAMES & MOORE COMMMY




PROJECT: DEFENCE FORCE — INGLEBURN TEST PIT: TP2 SHEET 1 of 1

Surface elevation: — Test Pit location: 33'59'017;150°51°62"

Date: 13/5/98 Excavation method: Backhoe
Logged by: A.B. Checked by: —
- z
o |9
~ |9 |5
SOIL DESCRIPTION é : O FIELD SAMPLE
T |52 MONITORING INTERVALS
E % no
B x |52
(a] O |Oon
(FILL): clayey sand; brown/yellow; fine; moist; P 00 sc
some gravel; roots r
CLAY: brown/orange; medium plasticity; moist [
soft; trace roots. r
- cL
:_0‘5 mc < pl
1.0
SHALE: grey/white; medium plasticity; dry, highly weathered r
F cL
" mc < pl
____________________________ _—1'5
SHALE: pink/yellow; moderately weathered. F
TEST PIT TERMINATED AT 1.8m. TARGET DEPTH C
:
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND PIT LO
CONTAMINATION ASSESSMENT TEST | G
INGLEBURN DEFENCE SITE
DL M
DAMES&MOORE"'W 12343-063-070 REVISION 0
[SASUF] A DAMES & MOORE COMWNY




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP3

SHEET 1 of 2

Surface elevation: —

Test Pit location: 33'57'897S;150°52'37"E

Date: 13/5/98
Logged by. A.B.

Excavation method: Backl

Checked by: —

hoe

z
g |2
SOIL DESCRIPTION :_Ej : § FIELD SAMPLE
T %5’ MONITORING INTERVALS
E o |
o < <§
] o
[a] o O
CLAYEY SAND: brown; fine grained; moist; trace roots. :0‘0 s sc
SANDY CLAY: brown low plasticity; moist; roots; [
becoming grey. r
. cL
:_0.5 mc < pl
CLAY: yellow & white mottled; medium plasticity r
moist; soft; no odour. r mc < pl
1.0
5-1.5
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
12343-063-070 REVISION O

& |pames & MoORE e
[SROUP ]

QROUP | A DAMES & MOCRE COMMMY




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP3 SHEET 2 of 2

Surface elevation: —

Test Pit location: 33°57°89"S;150°52'37"E

Date: 13/5/98
Logged by: A.B.

Excavation method: Backhoe

SOIL DESCRIPTION

water seeping into TP; becoming hard; some ironstone.

TEST PIT TERMINATED AT 2.95m.

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

DAMES & MOORE mym

(SASUP | A DAMES & MOORE COMMNY

Checked by: —
5
~ 8%
El o€ FIELD SAMPLE
¥ |&o MONITORING INTERVALS
E % n o
b= |58
a o |Oon
. 2.0
:—2.5
3.0
- 35
TEST PIT LOG
12343-063-070 REVISION 0O




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP4

SHEET 1 of 1

Surface elevation: —

Test Pit location: 33°58'25"S;150°51°91"E

Date: 13/5/98

Excavation method: Backhoe

Logged by: A.B. Checked by: -
: 5
~ |8 IE
SOIL DESCRIPTION eSS FIELD SAMPLE
T Lﬁa MONITORING INTERVALS
E % o
5|z |32
=) G |Ow
(FILL): sandy clay; medium plasticity; moist; soft; r 00 22 CL
pieces of wood; plastic; garbage; bottles; hose piping -
. .0:6:@
:_0_5 EE mc < pl
o
r S
C o BRRR
water in hole C 5
:_ }‘xx‘ .
CLAY: white trace red; medium plasticity; moist—wet; E
some ironstone. E cL
E mc > pl
:-1.5
TEST PIT TERMINATED AT 1.85m :_
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
DM
DAMES & MOORE mw 12343-063—-070 REVISION 0
[GAGUP] A DAMES a MOORE COMWY




PROJECT: DEFENCE FORCE - INGLEBURN

TEST PIT: TP5

SHEET 1 of 1

Surface elevation: —

Test Pit location: 33°58'5€"S, 150°50'57°E

Date: 13/5/98

Excavation method: Backhoe

Logged by: A.B. Checked by: -
8
~ |85
SOIL DESCRIPTION é o |8 FIELD SAMPLE
z &8 MONITORING INTERVALS
E % no
G| % |52
[a} O |Owm
CLAY: yellow/brown; medium plasticity; moist; 00 cL ]
soft; no odour. o mec = pl ]
- o5 -
1o :
- -
1.5 .
SHALY CLAY: orange/brown; medium plasticity; moist; L me < pl ]
hard; some ironstone; layering bands. r L ]
- E
SHALE: brown/red; moderate weathered; some ironstone. E ]
TEST PIT TERMINATED AT 1.95m E
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
DC M
DAMES&MOORE""" 12343-063-070 REVISION O
[SAOUP | ADAMES & MOCRE COMMNMY




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP6

SHEET 1 of 1

Surface elevation: —

Test Pit location: 33'58'52"S, 150°51'30"E

Date: 13/5/98

Excavation method: Backhoe

Logged by: A.B. Checked by: —
< 5
~ 8%
SOIL. DESCRIPTION \E/ o (D_): FIELD SAMPLE

s E gg’ MONITORING INTERVALS
& | 2 |32
[a] o JOwm

CLAYEY SAND: brown; fine; moist; clay medium plasticity :oo 7/ ScC

soft; roots. -

CLAY: red; medium plasticity; dry—moist; stiff; C

no odour. o
E mc < pl
o5

—(TLA_Y:—g_r_ey/v;w;e;—}-o—w_pEs;c-i_t_; _c;;y_ ———————————— E— CL
:' mc < pl
5—1.0

SHALE: brown/red; moderate weathered; some ironstone bands :—1.5

hard. F

TEST PIT TERMINATED AT 1.8m C

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
DO M
é' DAMES & MOORE = 12343-063-070 REVISION 0
ADAMES & MOGRE COMNY/




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP7

SHEET 1 of 1

Surface elevation: —

Test Pit location: 33°58'41"S, 150'51°27"E

Date: 13/5/98

Excavation method: Backhoe

Logged by: A.B. Checked by: —
z
g (B
SOIL DESCRIPTION R FIELD SAMPLE
T %(‘j’ MONITORING INTERVALS
E 9(. nao
G| x |52
[a} O |Oonm
CLAYEY SAND: brown; fine grained; moist. - 00 V sc
F
CLAY: red; medium plasticity, moist; stiff; no odour. r
; mc < pl
0.5
a3 cL
—————————————————————————————— 1.0
CLAY: yellow; medium plasticity; dry moist; very stiff C
no odour. E mc < pl
SHALE: brown/red; moderate weathered; some ironstone bands
hard. F
SANDSTONE: yeliow; fine grained; highly weathered; dry. r
TEST PIT TERMINATED AT 1.45m. REFUSAL :_15
r
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND P
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
12343-063-070 REVISION O

DAMES & MOORE e

A DAMES & MOORE COMPNY




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP8

SHEET 1 of 1

Surface elevation: —

Test Pit location: 33°58°81"S, 150°51'26"E

Date: 13/5/98
Logged by. A.B.

Excavation method: Back

Checked by: -

hoe

&
~ |8 |&
SOIL DESCRIPTION é : O FIELD SAMPLE
T %5’ MONITORING INTERVALS
E EE n o
& |z |38
o o [Oonm
L 0.0
CLAY: brown; low plasticity; moist; very soft; no odour. - CL me < pl
- 0.5
_C_l:_;(:_gjey_/%i-t—e—w;h—;;!;_n;;é?u; —;;Io_stzzi?y;_very_ r:oist; :_
very soft, no odour; some ironstone; HyG in test pit. C me > pl
1.0
becoming dry and hard :_1_5
SHALY CLAY: grey some red; low piasticity, dry, stiff. E <ol
- mc < p
TEST PIT TERMINATED AT 2.0m. L
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
DL M
@MES& MOORE rye 12343-063-070 REVISION 0
ADAMERS & MOGRE COMPY




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP9 SHEET 1 of 1

Surface clevation: —

Test Pit location:

Date: 13/5/98

Excavation method: Backhoe

Logged by: A.B. Checked by: —
. o
~| 8 |E
SOIL DESCRIPTION \E/ : (&) FIELD SAMPLE
z =3 MONITORING INTERVALS
E % n @
b 2 |35
(=) O |[Ow
CLAYEY SAND: brown; fine grained; moist; roots; no odour. :°'° 7/ sc
N TP PID =0
C g5
CLAY: red/brown; medium plasticity; dry—moist; stiff; L
no odour; trace roots. r cL
C mc < pl
L 0.5
-C—LAY:‘y;!o_w7white; mediu; plusticity; dr,;_frzlble; some sand [
very fine grained; no odour. r
C mc < pl
————————————————————————————— [-1.0
SHALY CLAY: grey/white; dry; very stiff; no odour. E
SHALE: yellow/white; slightly weathered; very hard; no odour. -
TEST PIT TERMINATED AT 1.2m. REFUSAL. r
5-1.5
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
DAMES & MOORE my= 12343-063-070 REVISION O
(SAOUF] A DAMES & MOORE COMNY




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP10 SHEET 1 of 2

Surface elevation: —

Test Pit location: HORSE PADDOCK

Date: 13/5/98

Excavation method: Backhoe

Logged by: A.B. Checked by: -
- g
~ |8z
SOIL DESCRIPTION \E/ o |8 FIELD SAMPLE
£ =g MONITORING INTERVALS
E % nao
G|z |52
(a} o |[Oown
GRASS COVER + 0.0 7/ /
SANDY CLAY: dark brown; medium moist; vary soft; roots; :_
no odour; (top soil) C / TP PD =20
- mc < pl
CLAY: grey/brown; medium plasticity; moist; soft; C
some grvel(max dia.5mm); trace sand; trace roots; r
no odour. -
- 0.5 mc < pl
CLAY: yellow/brown; medium plasticity; moist; vary soft; :_
trace roots; no odour. L
L mc < pl

trace ironstone

o

l|ll]lll!]l||l|llllIllll]llxi]rllll!llll|||l||lll
(¢

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

TEST PIT LOG

DAMES & MOORE nym

[SROUP | A DS & MOORE COMMNNY

12343-063-070 REVISION 0O




PROJECT: DEFENCE FORCE — INGLEBURN

TEST PIT: TP10

SHEET 2 of 2

Surface elevation: —

Test Pit location: HORSE PADDOCK

Date: 13/5/98

Excavation method: Backhoe

Logged by: A.B. Checked by: -
&
~ |8 g
SOIL DESCRIPTION é : o FIELD SAMPLE
7 =3 MONITORING INTERVALS
£z |28
G|z |38
[a] O {Owm
L 2.0
SHALY GRAVELLY CLAY: red/yellow/brown; low plasticity; C TP PID =0
dry—moist. -
[ 25
gANDSTONE: red/yellow; dry, vary fine; moderately weathered;
ry. C
extremly weathered shale; gravel consists of C
ironstone(<15mm dia); no odour. C me < pl
I— 3.0
SHALE: red/yellow/brown; dry; moderately weathered; C
ironstone bonds. r
TEST PIT TERMINATED AT 3.1m C
:— 35
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY AND
CONTAMINATION ASSESSMENT TEST PIT LOG
INGLEBURN DEFENCE SITE
12343-063-070 REVISION 0O




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH1

SHEET 1 of 3

Surface elevation: —

Borehole location: 33°58'64",150°51'73"

Date: 4/5/98

Drill type: P160

: some grey & brown layering

GHALE: grey; extremely weathered; very dry; some siltstone

: some brown/orange clay

: dark grey

Illlillllllllllll1lllllix|ll!|'|l|l

3.0

|1I||lll|l'll|‘llll‘t!|l]ll!‘llllllllll

>
[=}

SPT 21 (refusal
after 130mm)

Logged by: A.B. Checked by: - Drilling method: Auger
- z
o |Q 8
~ 19 |% =
SOIL DESCRIPTION é o |18 3 FIELD SAMPLE
z |8 E MONITORING INTERVALS
T n QO
= a o 4»
o < <§ oz
] o |(J EO
a O jOown O
CLAY: brown; low plasticity; dry to most; moisture content< r 00 CL
plastic limit; stiff to firm; no odour r
F SPT 2,3,4
C N=7
- SPT 5,7,18
C N=23
- e — — — T
CLAY: grey with some brown; low plasticity; dry; moisture
content<plastic limit; stiff, no odour
SPT 3,13,11
N=24

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

WELL CONSTRUCTION LOG

DAMES & MOORE mym

(GAOUP | A DAMES & MOORE COMPANY

12343-063-070

REVISION O




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH1 SHEET 2 of 3

Surface elevation: —

Borehole location: 33°58'64",150'51'73"

Date: 4/5/98

Drill type: P160

Logged by: A.B. Checked by: — Drilling method: Auger
z

o |9 &

~ | 9 |k =
SOIL DESCRIPTION £ o |€ 8 FIELD SAMPLE

r | T &3] E MONITORING INTERVALS
~ a no| 4w
o Z(=2|23
o o |3 ¥o
a O |Oh o
40

SHALE: grey; extremely weathered; very dry; some siltsone

: very hard to auger

. trace ironstone

. becoming harder

: dark grey

10%0%0%%0%4%0% %0 %6% %070 % % 0 %0 % 4 %e%"

%!

95%°

I(Tl"ll('lllll'llII[IIIIIIIITIIIII]IIII

7.0

|l||[|||llr1||||l(l]lll!11||llllrl[llll[xlii[llll[vlll]l!lx

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

WELL CONSTRUCTION LOG

DAMES & MOORE nyw

[GROUP | A DAMES & MOORE COMPNY

12343-063~-070

REVISION O




PROJECT: DEFENCE FORCES — INGLEBURN

BO

REHOLE: BH1

SHEET 3 of 3

Surface elevation: —

Borehole location: 33'58'64",150°51'73"

Date: 4/5/98

Drill type: P160

Logged by: A.B. Checked by: — Drilling method: Auger
0|8 | B
~ 19 |% =
SOIL DESCRIPTION é o |8 8 FIELD SAMPLE
- T %6' g MONITORING INTERVALS
— Q. o] W
[N < |< E Oz
] o | go
o O |[On o
a0 T o

SANDSTONE: white

Illllllll'llllllllllllll

©
o

[%)
wn
i}

BOREHOLE TERMINATED AT 9.0m AUGER REFUSAL.
WELL INSTALLED.

Ty

1.0

llll]flll]lllllllTlIllll[l(ll[lll[lllllll‘Tl|IIII|I|I||I¥IIIIIII!III

N

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

WELL CONSTRUCTION LOG

EEH[MwES&fMOOREmm

{GROUP | A DAMES & MOORE COMPWNY

12343-063-070

REVISION O




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH2

SHEET 1 of 3

Surface elevation: —

Borehole location: 33°58'74”,150°51°08"

Date: 4/5/98

Drill type: P160

Logged by: A.B. Checked by — Drilling method: Auger
z
o |2 5
~ 19 |Z =
SOIL DESCRIPTION E o 18 S FIELD SAMPLE
T 58| E MONITORING INTERVALS
C %2212
BEREHEE
o QO |Own O
FILL (SAND): yellow; moist; medium grained F 00 ¥ 3 sp |, N
- o ‘o
L R L
C oTae
55 ’
C sy .
r RS .
: bits of black plastic 1.0 BRRRR
C SPT 5,7,15
CLAY: orange with some grey; low plasticity; dry; moisture C CL =>N=22
content<plastic limit; very stiff;, no odour o
- SPT 4,12,21
r =>N=33
2.0
[ SPT 5,10,15
N =>N=25
: predominantly grey —
C SPT 9,16,20
r (refusal after
F 430mm)
: trace ironstone L 3.0
: lominated with ironstone :—
[ 40
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY -
CONTAMINATION ASSESSMENT WELL CONSTRUCTION LOG
INGLEBURN DEFENCE SITE
DC M
DAMES&MOOREWW 12343-063-070 REVISION 0
RO A DAMES & MOORE COMPY




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH2

SHEET 2 of 3

Surface elevation: —

Borehole location: 33'58'74",150°51'08”

Date: 4/5/98

Drill type: P160

FIELD
MONITORING

SAMPLE
INTERVALS

WELL CONSTRUCTION LOG

Logged by: A.B. Checked by: — Drilling method: Auger
=z
o |9 5
-~ 19 |< 5
SOIL DESCRIPTION S o g
z | T |58 E
o < <E -4
L o |_J go
o O |Own O
P40 cL
SHALE: grey/brown; medium plasticity; extremely weathered; :—
very dry, some ironstone; no odour C
- 5.0
6.0
: black; no ironstone; trace coal E
:—7.0
: grey/brown; no ironstone :—
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE
DC M
(| DAMES & MOORE e 12343083070
SROUP | A DAMES & MOORE COMPWNY

REVISION O




PROJECT: DEFENCE FORCES — INGLEBURN BOREHOLE: BH2 SHEET 3 of 3

Surface elevation: — Borehole location: 33°58'74",150°51°08"

Date: 4/5/98 Drill type: P160
Logged by: A.B. Checked by: — Drilling method: Auger
- z
o |Q &
~ 19 |% 5
SOIL DESCRIPTION \E/ O ] 8 FIELD SAMPLE
T “5'5’ e MONITORING INTERVALS
E o nao| aum
o < (E azZ
ul @x | go
o O |Own (&)
SHALE: grey/brown; no ironstene r 80 1ssT [T
: some moisture; very soft E.
: moist; very hard E
: moist; very hard; moisture content<plastic limit E
:_ Steam off
- auger
: very wet C
BOREHOLE TERMINATED AT 12.0m. TARGET DEPTH. r -
WELL INSTALLED. r 1::_
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDRY
CONTAMINATION ASSESSMENT WELL CONSTRUCTION LOG
INGLEBURN DEFENCE SITE
DCm
DAME'S & MOORE rmyom 12343-063-070 REVISION O
GROUP | A DAMES & MOORE COMPRIYY




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH3

SHEET 1 of 3

Surface elevation: —

Borehole location: 33°58'74",150°51'08"

Date: 5/5/98

Drill type: P160

Logged by: A.B. Checked by: — Drilling method: Auger
z
o |2 5
~19 % 5
SOIL DESCRIPTION E o |8 S FIELD SAMPLE
T 53| E MONITORING INTERVALS
= L || v
o < <223
LJ [ A Y go
a G |Own o
FILL (SANDY CLAY): brown; low plasticity; dry; moisture r 00 R L ]
content<plastic limit; firm to stiff; sand fine grained; some r K ]
gravel (max dia 10mm); no odour - 22 .
o S SPT 4,7,6
. =>N=13
1.0 2 SPT 2,1,2
C =>N=
R SPT 2,2,3
CLAY: brown, some red; medium plasticity; moist; moisture E CL
content<plastic limit; stiff, no odour - _
2.0 SPT 2,5,6
L N=11
SPT 2,4,6
CLAYEY SANDSTONE: yellow/white; fine grained; extremely :_30 CL SPT 12,15
weathered; clay medium plasticity; dry; moisture content< e (refusoI’ after
plastic limit; no odour C 210mm)
: laminated with ironstone 5‘ —
L 40
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY ' '
CONTAMINATION ASSESSMENT WELL CONSTRUCTION LOG
INGLEBURN DEFENCE SITE
DAMES & MOORE rym 12343-063-070 REVISION O
GROUP | A DAMES & MOORE COMPANY




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH3

SHEET 2 of 3

Surfuce elevation: —

Borehole location: 33°58'74”,150°51'08"

Date: 5/5/98

Drill type: P160

FIELD
MONITORING

SAMPLE
INTERVALS

WELL CONSTRUCTION LOG

Logged by: A.B. Checked by: — Drilling method: Auger
- z
o |2 &
~ 19 |< 5
SOIL DESCRIPTION é o 1€ g
Q g
T I |noO E
= Q. nao| 4un
o < <E Iz
i [o A EO
) O [Own Q
- 40 cL
CLAY: brown/grey; medium plasticity, moisture content< E CL
plastic limit; stiff; trace sand C
L 5.0
5.0 F
SHALE: grey/brown; medium plasticity; very dry, extremely -
weathered; some ironstone; no odour o
:—70
r 9 \v
[ % v4
C g 9
C v v4
C g 9
o VA
- Bl
DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE
DCM
DAMES & MOORE ryw 12343-063~070
GROUP | A DAMES & MOORE COMPANY

REVISION 0




PROJECT: DEFENCE FORCES — INGLEBURN BOREHOLE: BH3 SHEET 3 of 3

Surface elevation: — Borehole location: 33°58'74”,150°51°08"

Date: 5/5/98 Drill type: P160
Logged by: A.B. Checked by: — Drilling method: Auger
] 0|8 | 3
~ 19 |% =
SOIL DESCRIPTION é o |€ g FIELD SAMPLE
I |eg| E MONITORING INTERVALS
E o nol Jun
a < <223
L [+ < | go
a G |Oow &}
50 PR 5 5

SHALE: grey/brown; medium plasticity; very dry; extremely
weathered; some ironstone; no odour

Illll‘lllllllll'llIII“II]!!II

: becoming harder; less weathered

-
)

BOREHOLE TERMINATED AT 12.0m. TARGET DEPTH.
WELL INSTALLED.

llll[lllllll'l]l|ll'llll]'lll]‘llIIIIIIIIIIIII’IlIIlIIlIl!IlIIII‘l!II

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT WELL CONSTRUCTION LOG
INGLEBURN DEFENCE SITE

&
DAMES & MOORE rmy 12343-063—-070 REVISION 0

GROUP | A DAMES & MOORE COMMMNY




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH4

SHEET 1 of 6

Surface elevation: —

Borehole location: 33°58°317,150°'51'92"

Date: 15/5/98

Drill type: P160

Logged by: A.B. Checked by: — Drilling method: Auger
pd
o (2 &
~ |9 I =
SOIL DESCRIPTION \E/ o |2 g FIELD SAMPLE
T lga| E MONITORING INTERVALS
= O |n@a; 40
a < |< E -4
w [o B | EO
(&} O |1Oowm o
CLAYEY SAND: brown; fine; very dry; some ironstone r 00 X CL :
CLAY: red/orange/grey, low plasticity, very dry; moisture . s
content<plastic limit; very stiff, some ironstone C ogesenss
r B SPT 18,3
o o (refusal after
E 225mm)
Lo B
C B SPT 5,16
r (refusal after
- K : 300mm)
SHALE: grey; very dry; extremely weathered; trace ironstone ;_ CL
2.0
:—3.0
: dark grey E.
C 40

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

WELL CONSTRUCTION LOG

&

SAOUP

DAMES & MOORE rmym

A DAMES & MCORE COMPANY

12343-063-070

REVISION O




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH4

SHEET 2 of 6

Surface elevation: —

Borehole location: 33°58'317,150°51'92"

Date: 15/5/98
Logged by: A.B. Checked by: —

Drill type: P16G
Drilling method: Auger

SOIL DESCRIPTION

CLASSIFICATION

SYMBOL

d WELL

DEPTH (m)
GRAPHIC LOG
CONSTRUCTION

FIELD
MONITORING

SAMPLE
INTERVALS

: becoming very hard; some sand

>
o

CL

5.0

ll(]IYll!llllIllllllllllllllllll'l!‘

SANDSTONE: white; very fine, very dry; moderately weathered;
very hard

SST

[ILBLEL I

SANDY SHALE: white/grey; low plasticity, very dry; moisture
content<plastic limit; slightly weathered; very fine sand

CL

llll[lllllll!l]ll1lIllll]llll[ll!l]llII'Illl'll[lllIl

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

WELL CONSTRUCTION LOG

| DAMES & MOORE myes

GROUP | A DAMES & MOCTE COMMNY

12343-063-070

REVISION O




PROJECT: DEFENCE FORCES — INGLEBURN BOREHOLE: BH4 SHEET 3 of 6

Surface elevation: — Borehole location: 33°58'31",150°51'92"

Date: 15/5/98 Drill type: P160
Logged by: A.B. Checked by: — Drilling method: Auger
z
o |2 8
~181% | B
SCIL DESCRIPTION é o 18 8 FIELD SAMPLE
T % 3 E MONITORING INTERVALS
E [/ ol J»m
o < (E a2z
L o {3 go
o O 1onm &)
80 FmmdsstT [ [

,]xlIl[llll‘llll]]vllllllllllvl

SHALY SANDSTONE: grey; fine; distinct shale laminations
embedded in sandstone; very dry

||vv|,l|l|’||ll]l||||ll|lil|lllllll]llrlll|ll||l|||llll]lll!||1l1|lll

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT WELL CONSTRUCTION LOG
INGLEBURN DEFENCE SITE

&
DAMES & MOORE mym 12343-063-070 REVISION 0O

GROUP | A DAMES & MOCRE COMMWMY




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH4

SHEET 4 of 6

Surface elevation: —

Borehole location: 33°58'31

",150'51'92"

Date: 15/5/98

Drill type: P160

g Bentonite Seal

Logged by: A.B. Checked by: — Drilling method: Auger
z
o |2 8
o |E =
= < S
SOIL DESCRIPTION é o € S FIELD SAMPLE
T %6 g MONITORING INTERVALS
ALY EEE
BEREHEE
[a] O [Oom (&)
F 2.0k~ —
SHALY SANDSTONE: grey; fine; distinct shale laminations C ==
embedded in sandstone; very dry F ==
A E L Backfill
- R

3 R P DL D PR P PP

15.0

ll'l[llllllllIlll'llllllllll’[llll]lIIl[lII!I]IlIIIIIlIIIIl

S0mm PVC Well

1 sand

Screen (40um)

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

WELL CONSTRUCTION LOG

iﬁiDﬂMEﬂ&MOOMhm

(GROUP | A DAMES & MOORE COMWNYY

12343-063—-070

REVISION 0




PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH4 SHEET 5 of 6

Surface elevation: —

Borehole location: 33'58°317,150°51'92"

Date: 15/5/98
Logged by: A.B. Checked by: —

Drill type: P160
Drilling method: Auger

SOIL DESCRIPTION

=z

o |8 8
~ 19 Iz =
El1 51 S FIELD
- | T |&a| E MONITORING
— a no| _gwn
a <€ < E aZ
1) x | g (@]
Q [&] ow O

SAMPLE
INTERVALS

SHALY SANDSTONE: grey; fine; distinct shale laminations
embedded in sandstone; very dry

o

SHALE: grey; low plasticity; very dry; moisture content<
plastic limit; slightly weathered

: water sprayed out

17.0

Illll[llIllilll‘llllll|l"llll

o
o

lllI‘lllllll!!]!lll]llll]Illlllxl|||1vl]‘|ll||llllWlll‘illlIlllv]llll

DEPARTMENT OF DEFENCE
INGLEBURN GEOTECHNICAL STUDY
CONTAMINATION ASSESSMENT
INGLEBURN DEFENCE SITE

WELL CONSTRUCTION LOG

DAMES & MOORE rym

[GROUP] A DAMES & MOORE COMPMMNY
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PROJECT: DEFENCE FORCES — INGLEBURN

BOREHOLE: BH4

SHEET 6 of 6

Surtace elevation: —

Borehole location: 33°58'31",150°51'92"

Date: 15/5/98
Logged by: A.B. Checked by: —

Drill type: P160
Drilling method: Auger
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SAMPLE
INTERVALS

SHALE: grey; low plasticity; very dry; moisture content<
plastic limit; slightly weathered

AR AL LIS LA B

BOREHOLE TERMINATED AT 21.5m. TARGET DEPTH.
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Appendix D

Laboratory Test Certificates
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INDUSTRIAL AND ENVIRONMENTAL SERVICES DIVISION
Trading as Austenlinn Amlydnf Laboratories Pry Lid
ACN 001 491 667

S Kelray Place

Correspondence to: ASQUITH NSW 2077
PO BOX 514 Telephone: (02) 9482 1922
] HORNSBY NSW 2077 Facsimile: (02) 9482 1734
And
FACSIMILE TRANSMISSION /-~ =~ A7 VLT
v LS -7\ D
TO: Mr Mike Hayter ) /ﬂ \y
COMPANY: Dames & Moore N
FAX: (02) 9955 7324 DATE: 22/05/98
FROM:

ININEKEH
ZLLL\?'C( Coﬁz—(cx

Please advise if you do not receive all pages or if any are unclear.

This document and any following pages are confidential and intended solely for the named addressee, The copying or distibution of them or of any information
(hev conain, by anyone otlicr than the addressee is prohibited. If you have received this document in error. please let us know by relephone and then remm it

by mail 1o the address above and we shall refund your costs in full.

AMDEL REFERENCE: 8E00795
YOUR ORDER No.: SYD-00293
YOUR PROJECT CODE: 12343-063-071/INGLEBURN
[ ] This fax contains final results (partial report only)
[ V] This fax contains final results (complete r_et%_(_l)rt). A signed endorsed Report,
with associated QA/QC, will be posted within 2 days.
[ ] This job has been e-mailed to you today.
[ k/] NULL N I v--“ C—L'-f—* L-/ va\\]/ Suf"cj:cL_ ~ 3 A«:fl f‘CfL—/—QL—_c./

),'r-// OC '75";1\1‘L1.CI_LA e M&w\c(a\-:/

Regards,
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Lab No  E46389 | |
1
| Sample Id SW12 | )
 Analye | PQL | 7
| E0220 TPH in Water (ug/L) | |
Total C6-C36 a40 | nd | |
| C6-C9 Fraction 20 nd |
' C10-C14 Fraction 40 nd | |
| C15-C28 Fraction 200 nd
' €29-C36 Fraction 200 nd
’ (
o E0010 BYEX (P&T) in Water (ug/L) ,
Benzene 0.5 nd
é Toluene 1 nd [
Ethylbenzene 1 nd 1
| Total Xylenes 3 nd | |
| | !
‘ J |
i
| | |
| |
| | |
| |
| | | | |
| f
1
i
PQL = Pracrical Quantitation Limit Soils : mg/kg (ppm) dry weight vnless otherwise specified
LNR = Samples Listed not Received Waters - mg/L (ppm) unless otherwise specitied
nd = Not Dertected (<PQL) Leachates : mg/L (ppm) in leachate

-- = Not Applicable



22/05 "98 FRI 18:19 FAX +61 2 94761538

: +61 2 94761538

@ amdel

Job Number : 8E00795
Zlient : Dames & Moore
Reference : SYD-00293

————

4003
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plus Cover Page

Lsb No |  E46389
| . . ‘
| Sample Id SW12 |
 Anayte PQL |
' E0050 Explosive Compounds in Water (pg/L)
RDX 20 nd
| 2.4.6-INT 20 nd
2.6-Dinitrotoluene 20 nd
l 2.4-Dinitrotoluene 20 nd
' 4-MNT 20 nd
!L E4870 Dissolved Metals in Waters
Lead 0.001 0.001
{ Copper 0.001 0.001
Zinc 0.002 0.044
| Nickel 0.001 0.001
" Chromium 0.001 0.001 )
1 Arsenic 0.001 0.003
" Cadmium 0.0001 0.0002 |
E49501 Total Recoverable Mercury in Water ;
: !
! Mereury 0.00005 nd ’
1
! !
; |
| e
|
| |
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Warters : mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates : mg/L (ppm) in leachate

-- = Not Applicable
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Lab No E46389
| Sample 1d SW12
‘ Analyte | PQL .
| 0080 OC Pesticides in Water (xg/L) |
HCB | 1 nd |
| a-BHC 1 nd | ]
' g-BHC 1 nd |
| Heptachlor 1] nd |
| Aldrin 1 nd |
b-BHC 1 nd | |
| d-BHC 1 nd |
Oxvchlordane 1 nd |
| Heptachlor epoxide 1 ; nd
Endosuifan 1 1 nd |
' Chlordane-Trans 1 nd , | |
| Chlordane-Cis 1 nd \ f
. trans-Nonachlor 1 nd i
'bopg. gl ad | ' |
Dieldrin | 1 nd | ! j |
 Endrin 1 nd | |
DDD 1 ad | ]
i Endosulfan 2 1 nd | | ‘
' pDT 1| nd | |
- Endosulfan sulfate 1 ‘ nd | | |
| Methoxychlor o 1 { nd | |
2.4.5.6-tetrachloro-m-xylene-SURROGATE 1 ’ * x |
|
] !
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters - mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates ;mg/L (ppm) in leachate

-- = Not Applicable
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| Lab No |  E46389
5
| Sample 1d |  SWI2 “
}; Analyte PQL |
!7 E0090 OP Pesticides in Water (ug/L)
! Dichlorvos 10 nd
l Mevinphos 10 nd
| Ethoﬁi‘op 10 nd
1 Phorate 10 nd
rDemeton-s-methyl 10 nd [
' Diazinon 10 ud | }
;’ Disulfoton 10 nd
© Ronnel 10 nd
| Chlorpyrifos methyl 10 nd
Chlorpyrifos 10 nd
Merphos 10 nd 1
Parathion methyl 10 nd
Fenthion 10 | nd
| Malathion 10 nd i
' Fenitrothion 10 nd | |
Prothiofos 10 nd !
' Stirophos 10 nd |
Ethion 10 | nd |
Bolstar 10 nd
. Fensulfothion 10 nd
; Azinphos methyl i 10 nd
~ Coumaphos 10 nd ! ,
' 1 88 % |
PQL = Practical Quantitation Limt Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Reccived Waters : mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates : mg/L (ppm) in leachate

-- = Not Applicable
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' | Lab No |  E46389 |
E Sample Id SWI’Z
Analyte PQL |
i E0180 Semivolatile Organic Conipunds (pg/L) f
Phenol 10 nd |
] Aniline 100 nd |
Bis(2-chloroethyl) ether 10 nd *
{ 2-Chlorophenol 10 nd ;
" 1.3-Dichlorobenzenc 10 ud |
1.4-Dichlorobenzene 10 nd }
| 1.2-Dichlorobenzene 10 nd i
Benzyl Alcohol 10 nd | |
| 2-Methylphenol 10 nd |
' N-Nitroscdi-n-propylamine 10 nd i
1 Bis(2-Chloroisopropyl) ether 10 nd ;
i
" 4-Methylphenol 10 nd
~ 3-Methylphenol 10 nd }
{ Hexachloroethane 10 nd |
Nitrobenzene 10 nd J
Isophorone 10 ad
2-Nitrophenol 10 nd | |
| 2.4-Dimethylphenol | 10 nd | |
’rBis(Z-chloroethoxy) methane 10 ,‘ nd |
' Benzoic acid J 100 | ud
' 2.4-Dichlorophenol 10 nd | |
1.2.4-Trichlorobenzene | 10 nd "
| Naphthalene 10 | nd |
4-Chloroaniline 10 ‘ nd | | [
PQL = Practical Quantitarion Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates :mg/L (ppm) in leachate

-~ = Not Applicable
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Page 6of 12
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T_- Lab No EA6389 | |
| Sampie Id SW12 |
Ay PaL |
‘ Hexachlorobutadiene 10 ad
4-Chloro-3-mcthylphenol 10 nd
‘ 2-Methylnaphthalene 10 ud
‘ Hexachlorocyclopentadiene 10 nd |
i 2.4.6-Trichloroplenol 10 nd i
' 2.4.5-Trichlorophenol 10 nd |
‘ 2-Chloronaphthalene 10 nd
E\Iitroaniline 10 | nd
Dimethyl .phtha!ate 10 | nd
} 2.6-Dinitrotoluene i 10 | nd |
| Accnaphthylene | 10 nd
} 3-Nitroaniline 10 nd N
[ Accnaphthene 10 | nd ]
, 2.4-Dinitrophenol 10 nd
{ 4-Nitrophenol 10 nd
Dibenzoluran 10 nd
' Diethyl phthalate 10 nd |
Fluorene 10 nd |
| 4-Chlorophenyl phenyl ether 10 nd |
" 4-Nitroaniline 10 ) nd |
. 4.6-Dinitro-2-methylphenol 10 nd
[Azobenzenc 100 | nd
N-Nitrosodiphenylamine 100 nd ¢
| a-BHC 10 nd ; |
4-Bromophenyl phenyl ether 10 1 - nd ;
PQL = Practical Quantitation Limil Soils - mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates - mg/L (ppim) in lcachate

-- = Not Applicable
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Job Number : 8E00795 Page 7of 12
Client : Dames & Moore plus Cover Page
Reference : SYD-00293

B Lab No |  EAG389 |
Sample Id SW12 o
Analyte PQL
Hexﬁchlorobenzene 10 nd
b-BHC 10 ad
Pentachlorophenol 10 nd
g-BHC 10 T nd !
| Phenanthrene 10 nd ‘ ‘
" Anthracene 10 nd |
~d-BHC 10 nd
f Heptachlor 10 ) nd
Di-n-butyl phthalate 10 nd |
| Aldrin ' 10 nd
Heptachlor epoxide 10 | nd
| Fluoranthene 10 nd |
" Pyrene 10 nd
Endosulfan 1 10 | nd
—
. 4.4-DDE 10 ad
Dieldrin 10 nd F
' Endrin 10 | nd | |
Endosulfan 2 10 nd
| 4.4-DDD 10 nd |
 Endrin aldehyde 10 | nd |
, Butyl benzyl phthalate 10 { nd ! j
" Endosulfan sulfate 10 l nd ! 1
4.4DDT 10 | nd | | |
| 3.3-Dichlorobenzidine 100 | nd | | | |
Benz(ajanthracene SEREET S | |
PQL = Practical Quantitarion Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Watcrs : mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates : mg/L (ppm) in leachate

-~ = Not Applicable
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| Lab No |  F46389 |
| — B ~
! ﬂ Sample Id SWi12 ]
| Analyte PQL
Chrysene 10 nd
| Bis(2-ethylhexyl) phthalate 10 nd
- Di-n-octylphthalate 10 nd
| Benzo(b)fluoranthene 10 nd !
f Benzo(k)fluoranthene 10 nd ‘
| Benzo(a)pyrene 10 od
~ Indeno(1.2.3-cd)pyrene 10 nd
f.Dibmlz(a.h)authracene 10 nd
Benzo(g.h.i)perylene 10 nd
} 2-Fluorophenol-SURROGATE 105%
Phenol-D3-SURROGATE 80 %
| Nitrobenzene-D5-SURROGATE | 1209
! 2-Fluorobiphenyl-SURROGATE } 100%
2.4.6-Tribromophenol- SURROGATE | 115%
| p-Terphenyl-D14-SURROGATE 120% |
|
: 1
| |
| '
1 1
|
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates : mg/L (ppm) in leachale

-- = Not Applicable
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f Lab No E453_8§ | ]
’ |
| Sample Id SW12 ]
, Amnalyte PQL
[ E0140 Phenols By GC/MS In Water (ug/L)
Phenol S| nd
| 2-Chlorophenol 5 nd I
2-Methylphznol 5 nd |
| 3-Methylphenol & 4-Methylpheno 5 nd |
! 2-Nitrophenol S ’ nd N
- 2.4-Dimethylphenol 5 ’ nd
jl 2.4-Dichlorophenol 5 ' nd
2.6-Dichlorophenol 5 | nd ;
| 4-Chloro-3-methylphenol 5 nd |
2.4.5-Trichlorophenol 5 nd f |
| 2.4.6-Trichlorophenol 5 nd [J }]
I 2.4-Dinitrophenol 20 nd | { |
_ 4-Nitrophcnol 10 | ad [ |
.‘ 2.3.4.6-Tetrachlorophernol 10 f nd | |
4.6-Dinitro-2-methylphenol 20 | nd |
f Pentachlorophcnol 10 ;I nd ‘ l
4.6-Dinitro-2-sec-butylphenol 20 nd g‘
| 2-Fluorophenol-SURROGATE | 105% | | |
" Phenol-D6-SURROGATE | 80%) | | | ]
- 2.4.6-Tribromophenol-SURROGATE | 115%; }L J ‘ ‘
| | | | | ‘ ]
T | | | f ’
| : ‘
! r J | ] ]
PQL = Practical Quantitation Limit Soils : mg/kg (ppru) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specilicd
nd = Not Detected (<PQL) Leachates : mg/L (ppm) in leachate

-- = Not Applicable
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- Lab No | E46389
Sample Id SWi2 |
Analyte - PQL
E0270 VHCs (P&T) in Water (pg/L)
Vinyl chloride | 1 nd
Chloroethane | 1 nd
\ Trichlorofluoromethane 1 nd
| 1.1-Dichloroethene 1 nd
Mecthylenc chloride 1 nd
trans-1.2-Dichloroethene 1! nd
1.1-Dichlorveihane ) 1 nd |
' cis-1.2-Dichloroct'iene 1 nd
Chloroform 1 nd
" 1.1.1-Trichloroethane V 1 ’ nd
| Carbon tetrachloride 1 nd )
| 1.2-Dichloroethane 1. nd
‘ Trichloroethene 1 nd
: 1.2-Dichloropropane 1 nd
! Bromodichloromethane V—IA nd j
‘ trans-1.3-Dichloropropylene 1 ad
cis-1.3-Dichloropropylenc 1: nd
| 1.1.2-Trichloroethane ! 1 E nd
 Tetrachloroethene ) 1 ,‘ nd
. Dibromochloromethane 1 J nd |
' Chlorobenzene 1 i nd J
_ Bromoform 1 nd 1
1.1.2.2-Tetrachlorocthanc 1 1 nd
1.3-Dichlorobenzene ' I nd i |
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified
nd = Not Detected (<PQL) Leachates : mg/L (ppm) in {eachate

-- = Not Applicable
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@o12

Lab No E46389 |
| Sample Id SWI2
. Analyte PQL
1.4-Dichlorobenzenc 1 nd
! ]
. 1.2-Dichlorobenzene 1 nd ‘
. Pentafluorobenzene-SURROGATE 1 103%
i
}
|
l |
‘ T
|
i
|
I
| |
| :
| |
| | | |
! i :
) | f |
} ;
J
| l | | |
| | | i
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Reccived Waters : mg/L (ppm) unless otherwise specified
nd = Not Detected (< PQL) Leachates : mg/L (ppm) in leachale

-- = Not Applicable
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Lab No |  E46389

Sample Id | SW12 |
‘ Analyte PQL
E0190 Chlorinated Hydrocarbons (zg/L
| 1.3-Dichlorobenzene 20 nd
1.4-Dichlorobenzene 40 nd
| 1.2-Dichlorobenzene 20 nd \?
“ Hexachloroethane 1 nd
1.2.3-Tricllorobenzene 4 nd
'~ 1.2.4-Trichlorobenzene 4 nd
' 1.3.5-Trichlorobenzene 2 nd }
1.2.3.5- & 1.2.4.5-TCB 4 nd |
l 1.2.3.4-Tetrachlorobenzene 2 nd |
Hexachlorocyclopentadiene 2 nd
| Hexachlorobutadiene | 1 nd ;
' Pentachlorobenzene | 1 nd i
] Hexachlorobenzene 1 nd
1 1
L |
]
\ i
| | |
1 |
PQL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Warers : mg/L (ppm) unless otherwise specified
nd = Not Detecied (<PQL) Leachates :mg/L (ppm) in leachate

-- = Not Applicablc
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Environment and Safety Frofession:ls
E.S.P. LABORATORIES I

A C.N. 067 499 3%9 Newpurt
A division of Enviro-net Ausuaba Py, Ltd. Victoria 30 S
Telephone: (03) 9398 0277

Facsimile: (03) 9393 935

DATE: 14TH MAY, 1998
ESP JOB NUMBER: 6545
M MGT ENVIRONMENTAL CONSULTING PTY LTD
ADDRESS; P.O BOX 276
OAKLEIGH, VIC. 3166
SAMPLED FROM: AS SUPPLIED
SAMPLED BY: AS SUPPLIED RECEIVED ON: 7TH MAY, 1998
TEST METHOD: Qualitative identification of asbestos types in bulk samples by polarised light

microscopy, including dispersion staining using ESP in-house Method No. 2.

LAB. SAMPLE DESCRIPTION RESULT

NO.

ES4812 MYB898 - SOIL NO ASBESTOS DETECTED
E54813 MY899 - SOIL NO ASBESTOS DETECTED
ES4814 MY900 - SOIL NO ASBESTOS DETECTED
ES4815 MY901 - SOIL NO ASBESTOS DETECTED
E54816 MY903 - SOIL ‘ NO ASBESTOS DETECTED
ES4817 MYS04 - SOIL NO ASBESTOS DETECTED
ES4818 MY90S - SOIL NO ASBESTOS DETECTED
E54819 MY906 - SOIL NO ASBESTOS DETECTED
E54820 MY90S - SOIL NO ASBESTOS DETECTED
Es4821 MY909 - SOIL NO ASBESTOS DETECTED

Samples analysed on a as-received basis.
Asbestos content of samples is performed by visual examination and is an approximation only.

INTERPRETATION

TRACE: <1% CONTENT BY VOLUME
MINOR: -2 CONTENT BY VOLUME
MAJOR: >70°/o CONTENT BY VOLUME
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ESP Laboratorics Environment and Safety Professionals
. Adivision of Enviro-Net 8 Hall Street, Newpart, Victoria, 3015
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] Telecphone: (03) 9398 6277
b NATA Reg. No. 3110 Facsimile: (03) 9395 0351
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