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As per our conversation | enclose the details of the proposed clay liner to be
contamination materials.

Please refer to the attached figure 1 for specific locations. @

| am endeavouring to maintain all contaminated material on sit
proposed car parking as it will now be a footpath and public
will be capped with the proposed bentonite liner (10mm wi
300mm of clean fill will be placed over the liner. In add%

landscaping purposes. This is proposed for the Iam@

mples of where it has been used for contamination

reas and grassed areas.

Attached are the specs for the clay liner and s ral
elsewhere.

| hope this information is sufficient. Pe@& you require further info.
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NEEDLE-PUNCHED BENTONITE LINER

SPECIFICATIONS
Property Test X1000 X2000
. Method
Non woven geotextile  (g/m”) ASTM 220 \?\ 270
protection layer mass D5261
Bentonite layer mass  (g/m?) 4500% 3000
Carrier woven mass  (g/m?) ASTM 1102 110
D5261 %
Non woven geotextile  (g/m?) ASTM @ 1A 270
protection layer mass D5261
Mass per unit area (min), (g/m?) | DIN 5% 4830 3650
Thickness (dry) (mm) DII\% 6 7
Peel Strength (N/10cm) D413 > 30 > 60
Tensile Strength (kN/m) IN 53857
- machine direction , Part 2 8 14
- cross-machine directio 6 24
Elongation -MD \ DIN 53857 8% 60%
-CD & Part 2 8% 50%
kvalue (m/s) (d —E 10mm) DIN 18130 3x10™M 3x 10"
Roll Size (standard) (m) 4.55 x 30 4.55x 30
Roll Diameter (cm) ~ 60 ~ 60

RTI 13-106

Collection 14
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Bentofix®

1. INTRODUCTION Bentofix® is a needle-punched bentonite liner produced by Geofabrics
Australasia Pty Ltd in accordance with Quality Standard ISO9002.

Bentofix® consists of bentonite powder which acts as the swelling sealing
component, embedded and sandwiched between two or more geotextiles.
The composite liner system is then needle-punched through all layers
developing a high connection strength. Thus Bentofix® is a shear
strength transmitting liner.

Bentofix® is relatively easy to install, howevep=gareful handling and
installation will ensure that the liner will Qts functional

requirements.
Typically, the sealing system has thr&ments: the subgrade, Bentofix®,

and cover material. @i

Cover Soil

I Bemofm

Subgrade

\Qpreparation of each element in the installation procedure will be
& discussed in this document. The treatment of overlaps in both the
Q~ longitudinal and transverse directions will also be addressed.

PAGE 1
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Bentofix®

[~

PACKAGING,

TRANSPORTATION

& UNLOADING

ON SITE

Bentofix® rolls are packed in moisture tight plastic wrapping. The
standard roll dimensions are 4.55m x 30m.

Bentofix® rolls are usually delivered in (closed/covered) containers on
trucks, vehicles, etc. The loading space has to be dry, even and free from
debris or foreign matter. The loading space has to be accessible at least
from the top. Bags of bentonite powder and the non-woven fabric strips
are to be protected from the weather once delivered.

Should any damage occur in transit it must be immediately brought to
the attention of Geofabrics, who will advise on the required course of
action.

A hard, dry free draining surface must b vided for unloading and

storage. Rolls may be off-loaded usin%

a two = 55mm slings (wrapped%n the Bentofix® roll 1/3 of the
width from the edge) fixed t?an excavator bucket or a front end
loader. A steel tube opfSimilar reinforcement should be inserted into

the roll to prevent ive deformation across the roll during off-
loading.

2 sprcader%{yi;tecl tube insert, ensuring that the chains or
belts do% age the roll.

= ix® may be unloaded and handled using a "carpet prong"
protruding from the front end of a forklift or other equipment. The
ong should be at least three-fourths the length of the core and

O also must be capable of supporting the full weight of Bentofix®

,g\

without significant bending.

Under no circumnstances should Bentotix® rolls be dragged, lifted by one
end only, pushed to the ground from the delivery vehicle, or otherwise
unloaded in a fashion which could damage the roll.

After transportation and unloading the plastic wrapping should be
checked. Minor damage should be repaired with weather-resistant
adhesive tape. Wrapping should only be removed immediately before
use. The maximum storage height is four rolls.

RTI 13-106
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Bentofix®

3. STORAGE Bentofix® rolls should be stored in their original, unopened packaging in
a location away from construction traffic but suticiently close to the
active work area to minimise handling.

The designated storage area should be level, dry, well-drained, stable
and should protect the product from:

precipitation

standing water
ultraviolet radiation
chemicals

excessive heat
vandalism and animals

Bentofix® rolls should always be stored lyjfg)flat, continuously
supported, and should never be stored ing on one end. Enclosed
indoor storage is preferred if Bentg#ix®{s o be stored for long periods.

4. INSTALLATION Excavator (tracked or ecéd) or front-end loader
REQUIREMENTS Spreader bar (rot Q&sible with shackle)
Water (water cQnt )
Heavy duty gril\#ith industrial whisk (high shear force required)
Mixing con

ye,angle grinder or similar, preferably electric cutter

S. The quality of installation is decisive for the success ot a project.
Before installation this installation guideline and in particular the

’ INSTALLATI equipment requirements and bentonite paste mixing procedure must

STAFF be read thoroughly. Any questions arising should be referred to
Geofabrics.

6. WEATHER Bentofix® should be installed in dry weather conditions and frost
CONDITIONS free weather conditions where bentonite paste is used for overlaps.
FOR INSTALLATION

7. SUBGRADE The subgrade should be firm and unyielding, with no abrupt
PREPARATION elevation changes, voids and cracks, and free from standing water.

The subgrade surface should be smooth and consist primarily of tine-
grained soil (maximum aggregate size should not exceed 20mm) that i
free of sharp and protruding edges, construction debris and other foreiy,
matter.

RT13-106 Collection 14 Page6 PAGE J
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Bentofix®

Compaction of the subgrade should be in accordance with project
specifications. and should be carried out in such a way that wheel ruts,
footprints and other abrupt grade changes are removed.

8. BENTOFIX® Bentofix® factory wrapping should only be removed immediately
PLACEMENT before installation.

The edges of Bentofix® are marked on the bottom side with a coloured
line to denote the standard overlap of 300mm. If an overlap other than
300mm has been specified please notify Geofabrics as early as possible
so that the rolls can be marked accordingly.

On site Bentofix® is unrolled on the ground using the spreader bar
(Figure 1). The overlap line should be visible on the top of the panel.

Installed liners must not be trafficked icles, and walking on the

liners must be kept to an absolute i
Rolls are cut to length with a caq@&: or electric cutter.
4

Rolls must be laid withou@ on the subgrade with a standard overlap
of 300mm in both the inal and transverse direction.

Longitudinally the % line can be used during installation to

control the ove% {

- u&nj} JeEIAP ~
LONGITOmAL ZRECT 2 \

CREZTION OF
- NSTALLATION

END JVERLAP -, -

(TAANSYERSE DIRECTION) \ /
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Bentofix®

9. END OVERLAPS To ensure the integrity of the Bentofix® liner it is essential that the

(TRANSVERSE treatment of end overlaps are carefully supervised.

DIRECTION
No trafficking or walking should ever occur over the overlap region. The

overlap must also be free from folds and foreign matter (eg. soil). Any
soil particles on the laps must be swept away carefully.

End overlaps should occur in the direction of ground slope in a similar
manner to roof tiles. End overlaps in sumps or inverts are to be avoided.

All end overlaps must be sealed with bentonite paste.

9.1 PREPARATION OF It is recommended that the top side of the underlaying Bentofix®

THE END OVERLAP panel is marked as a reference point for | ng paste at overlaps.
AREA The top Bentofix® roll is then pulled b marking.
9.2 UNDERCOAT A thin - fluid paste is requireg as #h undercoat in the overlap area. The
aim is to fill the pores in t non-woven geotextile of the underlying
Bentotix® panel. The un is prepared as follows:

A sufficiently big ardub or bucke! is filled with water. then bentonite
powder is added t a sieve (6 parts water to 1 part bentonite). An
electric drill 'W dustrial whisk is required to ensure sufficient mixing

The pa ad with a trowel on the open overlaps as shown in Figure

2. The pdte is applied into the cover non-woven of the bottom Bentofix®

shedg to g width of 200mm, 150mm into the overiap area and 50mm in
the overlap area.

\ LNDE AT
& uuyo,
Q ’ uoo B -:Ef«n

® UHOERCOAT
Bentofus ‘-\\ WTH MX | ~PMARKING
c \1 I———)] b /

F:n':ure 2 UNDERCOQAT APPLICATICN

RF+4+3-166 —Coltection 14 Page 8 PAGE §
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Bentofix®

9.3 Topr COAT A thick bentonite paste is required for the top coat in the overlap area
and is prepared as previously indicated (using a mix of 4 parts water to 1
part bentonite). The aim is to fill the free pore space of the overlap

area.

This paste is evenly spread using a trowel applied on top of the
undercoat to a thickness of approximately 10mm. The top coat is also |
spread to a width of 200mm, 150mm in the overlap and 50mm in front |
of the overlap area (see Figure 3). |

T AT
(waw)

iwiwj + U TOPCOAT
Water Bentomite /

Figura 3: TOP COAT APPLICATION

Eﬁ ¢ B TOP COAT
V entolic \ WITH M 2 \
Q — 3 ) P .

Both the undercoat and top coat can be purchased premixed in 20 Litre
containers from Geofabrics Australasia.

9.4 OVERLAP The top panel is then rolled back into place and pressed down. No
EDGE COVER folds or creases are allowed as these could result in flow paths forming.

5

w
[
-
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Bentofix®

9.4.1 BENTOFIX®
X2000

10. SIDE OVERLAPS
(LONGITUDINAL

DIRECTION)

11. INSTALLATION
AT SLOPES

Bentofix® X2000 requires an additional fillet of bentonite paste over

the transverse seam area. After rolling back the upper Bentofix® panel.
the overlap edge is covered with thick bentonite paste to a thickness o,
approximately 1-2cm and to a width of 10cm either side of the overlap
(Figure 4). A non-woven fabric strip is then placed over the bentonite
fillet.

E JOINT AREA
2290 PRESS 20WN MON #CVEN

1/ FABRIC 3TaR

OVERLAP AREA

\0 Fiqure 4. END OVERLAP DETAIL

FOR Bentcflx X20C0

NOTE: This step is not required with Bentofix® X1000 or Bentofix X500.

During the Bentofix® manufacturing process, bentonite powder is
encapsulated into the upper non-woven geotextile along the edges

of each roll. Subsequently the edge overlaps do not require any
additional treatment. Overlap lengths of 300mm are recommended
unless specified otherwise.

The stability of sealing elements on slopes should be assessed on a

case by case basis. Geofabrics Australasia Pty. Ltd. can assist in this
respect on request.

RTI 13-106

PAGE 7
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Bentofix®

On long, steep slopes (3.5:1 with lengths = 3m) Bentotix® should be
installed in the direction of the slope. Cross overlaps on slopes should be
avoided. If they are unavoidable. the overlap should be carried out
according to roof tile principal (Figure 5) and to section 9, and
anchorage into the slope may be required. While Bentotix® can with-
stand considerable tensile and shearing forces, an installation plan
should be adopted to eliminate overlaps subjected to tensile force. unless
tension transfer between panels is achieved.

— \

o

/ ‘/4\/2\ AN
EQ,'
Fcure COMMEMNMDED PANEL
v )T FOR SLOPING SITES
Cover 5011 e placed up the slope (starting at the toe). It must
not be i own the slope unless stability for this approach has
been ca investigated.

12. CONNECTIONS @aps at connections and cut areas should be carried out
& PENETRATIO \ccording to the methods outlined in section 9.

Q‘ Penetrations such as pipe ducts can be carried out according to Figure 6.

COVER MATERIAL
NONWOVEN FABRIC STRIP

Emnf-l®
BENTOMITE PASTE

Gnmlum

HONWOVEN
SABRIC STRIP

Figure 6: TYPICAL PIPE PENETRATION DETAIL

Further connection methods and penetrations may be discussed with
Geofabrics Australasia Pty. Ltd.

Ol 4ok Page-14
RTTT3-100 Cotrectron—17 g I'AGE 8 R&SE



Bentofix®

13. PREPARATION

FOR PLACING

THE COVER SOIL

14. COVER SOIL

PLACEMENT

15. REPAIRS

Disturbance of the overlap area during placement (by means of
vehicles spreading cover soil) must be avoided. Otherwise it will be
necessary to place the cover soil in this area manually.

Where the GCL is not covered within 24 hours, a temporary layer of
plastic should be laid to protect Bentofix® from prematurely hydrating.

A cover soil of at least 300mm (approx. 6 kN/m?) with a

maximum stone size of 20mm should cover Bentofix® each working day
after the installed area has been inspected. In general a fine-grained soil
is advantageous.

Where a geosynthetic drainage system is i d on Bentotix® a suitable
cover layer of at least 300mm has to be i d on the drainage system
each working day.

Bentofix® may not be trafficked dire&he cover material should be
pushed in front of the constr ionﬁquipmcnt thus creating a safe
working platform. Overlap: @ not be moved or squeezed during this

process. In the case of an ed repeated dynamic load on Bentofix®
a sand layer of at least should be laid first on the Bentotix®.

roads should not go over sealed surfaces. These
hould be sealed last to minimise traffic over the
re site traffic cannot be avoided (eg. the delivery of cover
orries) additional protection measures will be required.

matgrial
%Veofabrics Australasia Pty. Ltd. for details.
Fo

Generally, t
areas, if
Bentofi

temporary roads, a minimum coverage over Bentofix® of at least

&\U{)mm is acceptable without any further analysis. Shallower coverage or

alternative cover materials may be allowed after further analysis or field
tests.

Where Bentofix® has been damaged during installation, such areas can
be repaired by covering with an overlapping piece of Bentofix® The
overlap should be at least S00mm and should be done in accordance
with section 9. '

RTI 13-106
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NEWCASTLE'S COMPOSITE BASELINER WILL PAY FOR ITSELF

Newcastle's Summerhill Waste Management Centre recently constructed a new landfill cell. The site is situated over
coal seams with large settlements predicted from the weight of the finished landfill.

Australian made Bentofix” 22000 Geosynthetic Clay Liner was used in conjunction with a 2.0mm HDPE
geomembrane to form a composite baseliner over a 2m thick compacted bridging layer. This system has the
following attributes:

. Bentofix” provides an additional 0.9m’ per square metre of landfill plan area, replacing a thick clay liner.
Increased air space means increased revenue.

. Bentofix” X2000 is capable of withstanding large (>30%) biaxial strains due to settlement.

« Very low permeability. Composite liners are much less permeable than clay (a thousand times less than clay
alone).

. Bentofix” X2000 will protect the HDPE from load induced puncture due to stones below the liner.

. Bentofix” X2000 has self healing properties due to the swelling capacity of natural bentonite.

« Clay desiccation prevention procedures are avoided. HDPE geomembranes can reach temperatures of 65°C
which causes rapid desiccation and cracking of clay greatly increasing the permeability of the system.
Very quickly installed without the constraints of moisture content control as with thick clay liners.

At the Summerhill Waste Management Centre approximately 25,000m° of Bentofix” X2000 was installed in
conjunction with a HDPE geomembrane.

Newcastle City Council should be congratulated on their efforts to protect the environment.
RTI 13-106 Collection 14 Page 13 R!se
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Hydrated Bentonite in GCL's"
Benefits of Needle Punchin

Geofabrics

[ — m— |
AUSTRALASIAPTYLTD
SUBJECT: "Preventing Lateral Squeezing of

FIRST ISSUED:
-15/08/36

Bentofix®
Technical
Note

'g Technical Note # BNTX001

During and after construction, static loads from the
materials above the GCL and dynamic loads from
construction equipment will be transmitted through
any cover material to the GCL below.

Hydrated bentonite on its own often exhibits very
low shear strength. Consequently, large static
loads can cause a "toothpaste" effect, i.e. the
hydrated bentonite will be laterally squeezed
between the geotextiles layers or even extruded
out through the geotextile.

The second mechanism is not noted when thicker
nonwovens are used. The potential for lateral
squeezing wili depend largely on the GCL's
structural system.

GCL structural systems on the markat

" In general, there are three commercially availabl%;
1. Adhesive bonded (e.g. l’.:laymaxm 2@/

GCL consists of adhesivel
bentonite sandwiched bet
geotextiles. There are nogyarns oOr fi bres

extending between th and lower
geotextiles.

adhesive bre wn or becomes soluble
on hydration. Considerable protection or
cover soil over the GCL is required to
increase the bearing capacity of this
system and to ensure liner integrity.

This structura& em offers little
resistance %@Tg | squeezing as the

In addition, if woven geotextiles only are
used, extrusion of bentonite through the
fabric is likely to occur.

/—Umgm

\--LMM

2. Needle punched (e.g. Bentofix® X1000} -
GCL consists of
encapsulated by a high density of needle
punched fibres (over 1 million/ metre?),
which extend from the upper nonwoven

RTI 13-10§eotextile through the bentonite and |@aiection 14

geotextile. These fibres are then thermaily

bentonite powder.,

locked into place. This structural system
offers a high level of resistance to lateral
squeezing as the fibres increase the shear
strength of the hydrated bentonite
throughout the service life.

Upper gromailn
YN Neadlle punched
fihers throughout
Lirvrer gootuale
3. Stjgch bonded - GCL consists of bentonite

powder contained by stitch bonding in the
achine direction, which connects the
upper and lower geotextiles.

The degree of resistance to lateral
squeezing offered by this structural system
is minimal (as the stitching is in one
direction only} and will depend on the
spacing of the stitching.

The stitched rows are typically spaced
between 25mm (e.g. NaBento® and
100mm (Claymax® 500SP). Stitch
spacings greater than 50mm would offer
very little resistance to localised lateral

squeezing.
\ L .
. T GIAL Iy RO el ah ] T {_s:um
Y |ﬁ|m1_'-'- Ll b, row
? \— Lower geotcaile

Geosynthetic Clay Liners may be placed in
situations where the potential for lateral squeezing
of bentonite exists (i.e. where differential
settlement may occur, side slopes, if the subgrade
or cover soil contains stone sized particles).

In these situations a struciural system
incorporating needlepunching (system 2) will offer
the greatest level of protection. Needle-punching
provides even confinement of bentonite across the
whole panel width, increasing the shear strength
and reinforcing the bentonite clay.

Koerner, R.M & Narejo, D. 1995. "On the Bearing Capacity of
Hydrated GCLs", Tech. Note, ASCE, Journal of Geotechnical

Engineering Division, January, Vol. 121, No. Il'age 14
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Bentofix®
- Technical

SUBJECT: Alternatives to NOte
Compacted Clay Liners
Leakage Rate Comparisons SVl il Technical Note # BNTX002 o

A Geosynthetic Clay Liner (GCL) such as Bentofix®
X1000 can be used to fully, or partially replace a
compacted clay liner {CCL) to overcome the
difficuities associated with constructing a low L] For equivalence to a 300mm thick
permeability, thick clay liner in the field, under compacted clay liner (¢ = 10¥ m/s)

strict quality control. In many cases, the clayey
material that is locally available will not be suitable
as a barrier (see Technical Note: Compacted Clay
Liners - Suitable Clay Types and Design ° For
Requirements).

Where T = thickness of layer
H = depth of liquid ponded on the layer

(kGCL) required =4.6x 10-” m/s

ce to a 600mm thick
ay liner (k = 10" m/s)

Bentofix® is manufactured in Australia to stringent
quality control standards. The barrier material
consists of high grade bentonite powder, which is
sourced locally in Australia. The end result being
consistently low hydraulic conductivity (107" m/s),
and greatly reduced installation time and cost.

ot = 3.4 x 10" m/s

The hydratulic conductivity of the Bentofix® range
0 's is typically < 1to 5 x 10" m/s.

egkage rates through various liners (Table 1)
rovided by Giroud et af indicate the exceptional

Ben‘tofix@ has been shown to be h.\sxdrauiicall performance of GCL's. It should be noted that the
equivalent to up to 1 metre of clay (10% m/s), an leakage rate for HDPE is based on a single 0.1cm?

when used in a composite liner system with, iw defect (or hole) per 4000m?. On-site electrical leak
a CCL or Geomembrane (GM) the redu@ detection work by Laine (1991) reports on average
leakage rate is remarkable. Koerner tel 12 holes per acre with a combined area of
1884, provide a suggested method forgssessing approximately 0.097cm?, even with strict quality
the technical equivalency of a GRL mﬁ a'CCL. In control. Hence small leaks may be an important
terms of steady flux of water Quired GCL contributing factor in overall geomembrane
permeability for equivalence t L is given by: performance. The ability of Bentofix® to swell and
self heal small holes and punctures provides
1 X H+ Teg
H + Tse,

o, required kec another distinct advantage.

- CCL

TABLE 1: Leakage Rate Through Various Liners (in litres per hectare per day)

Hydraulic Head

~ 0.01 ~ 0.3

CCL (k ~ 1 x10% m/s) ? 8000 15000

CCL(k -~ 1x10%m/s)? 800 1500

HDPE Geomembrane * 600 3000

Bentofix® X1000 (k ~ 1 x 10" m/s, D = 1cm) 17 270

& From Giroud et a/ 1994.
1. Koerner R.M & Daniel D.E, "A suggested methodology for assessing the technical equivalency of GCL's to
CCL‘s", Geosynthetic Clay Liners, A.A Balkema, Rotterdam, 1384.

2. Giroud J.P, Badu-Tweneboah K., & Soderman K.L, “Evaluation of Landfill Liners ", Fifth International Conference

on Geotextiles, Geamembranes and Related Products, Vol 3, pp 981-986, 1994,
. Laine D.L (1991}, "Analysis of pinhole seam leaks located in geomembrane liners using the electrical leak location
RTI13-106,0h00", Case Histories, Proc. of Geosyrlgotied 191, Atlanta, USA, 1; 239-253. Page 15
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SUBJECT: Compacted Clay Llners
Suitable Clay Types
& Design Requirements

AUSTRALASIAPTY LTD

w Geofabrics

etofix® I

Technical
Note |

Technical Note # BNTX003

FIRST ISSUED:
19/08/96

Natural soil barriers containing clay minerals are
used extensively to prevent the migration of
various leachates and liquids from containment
facilities. Clayey barriers vary from thin bentonite
liners (1cm thick) to recompacted clay liners (0.9
to 3m thick), or even undisturbed clay deposits in
excess of 30 metres thick. Compacted (or re-
compacted) Clay Liners (CCLs) have commonly
been used in the past due to the availability of soil
deposits containing enough clay size particles to
provide the required low permeability (hydraulic
conductivity) in accordance with standards.

However, the performance of a specific clay as a
barrier to ‘municipal, industrial and hazardous
wastes cannot be assumed or inferred from
permeability estimates alone, especially if measured
in a controlled laboratory environment. Hydraulic

dominant chemical flux mechanism becomes
diffusion, as opposed to advection. This leads
to better attenuation of contaminants through
sorption.

2. Low  hydraulic conductivity is usually
associated with the presence of clay minerals.
Hence a minimum percentage by weight of

soil with p size less than 2um should be
specified, g with a plasticity index (Pl
and i b@zy an Activity value (A; > 0.3
typi ).SAlternatively, a minimum cation
exch capacity (CEC) may be specified.

4
The CCL should be compatible with the

achates to be retained (i.e. hydraulic
conductivity should not increase over time

when exposed to the leachate.
performance will depend on a number of importa% .

factors, including: the method of placemeng an

compaction of the clay, and the clay miner SV
more specifically the interaction betwe ay
minerals and leachate and the resulti t on

hydraulic conductivity.

Compacted Clay Liners (CC V

The performance of a &will depend on the
choice of material ( &Iogical origin, particle
size distribution ar@iﬂeralogv} and the way in
‘which the material is Broken up and re-compacted.
The EPA (NSW) have proposed the following

criteria for a recompacted clay liner in the 1996
Environmental Guidelines: Soild Waste Landfills:

A recompacted clay or modified soil liner at
least 90 centimetres thick with an in-situ co-
efficient of permeability of less than 107 m/s.
Successive layers should be of compatible
material and each underlying layer should be
scoured to prevent excessive permeability due
to laminations. The sides should generally have
a slope not exceeding a gradient of one vertical
to three horizontal in order to allow suitable
compaction of the barrier and to facilitate
subsequent testing.

In addition, CCL specifications should take into
consideration, the following (Rowe et af 1995):

Clay Minerals and Compatibility

Many natural socils contain two or three different
clay minerals, often mixed with quartz, feldspars
and carbonates. Interstratification of clay materials
is also common, adding to the complexity of soil
characterisation procedures. Not all clay minerals
are suitable for use in CCL's, hence Rowe er a/
provide the following guidelines:

® [nert clay materials (low activity) with modest
CEC, such as chlorite and illite, produce the
most reliable CCls.

e Kaolins are very inert but suffer from very low
CEC and relatively high permeability (107 m/s).

e Vermiculites tend to fix K* and NH,* causing
reductions in CEC.

e Smectites (e.g. montmorillonite} are suscep-
tible to volume instability due to c-axis
contraction and expansion. Volume instability
is not usually encountered with GCLs due to
the small thickness of the product {< 1cm],
and confinement by surcharges and the
needlepunching between upper and lower
geotextile layers.

e Quantitive mineral analyses and even leachate
compatibility testing will be necessary for soils
for which no data exists or whose clay

RTI13406hydraulic conductivity of 1070 rilegtion 14 mineralogy indicates reRasgévé6 mineral

probably preferable to 10° m/s as the

constituents.
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Compacted Clay Liners

Suitable Clay Types & Design Requirements
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Compaction Requirements for CCLs

In order to construct a CCL that is able to
withstand any significant differential
settlement or strain, field compaction
should be done with the soil wet of
optimum moisture content (w,,) and
probably close to the plastic limit.

Compaction at around 2% to 4% wet of
optimum produces the minimum hydraulic
conductivity value for most clayey soils.

Compaction requires excessive passes with
a pad-foot or sheeps-foot roller to break
down any clods of soil and eliminate voids.
The interface between successive lifts
should be scoured to prevent delamination
and macro-cracks.

Many on-site borrow pits contain stratifield
clayey soil deposits. This non-homogeneity
will lead to different w,,, v, and k values.
Careful control will be required to obtain a
uniform field distribution.

RTI 13-106

Even homogeneous deposits are often
variably weathered, leading to the same
problem,

o CCLs must be covered immediately and
kept moist to prevent volume instability and
desiccation. Desiccated sections should be
removed, broken wup, re-wetted and
recompacted.

Alternatives to CCLs

Synthetic barrier sy
Clay Liners (GCL) omembranes {GM) provide
technically sound, effective alternatives to
compacted clay, gespecially when suitable clay
material is ocally available.

ch as Geosynthetic

Leakag 1@ comparisons between various liner
syst e provided in the Technical Note:
t tives to Compacted Clay Liners.

Barrier Systems for Waste Disposal Facilities”, E
& FN Spon, 1995,

@V_ Rowe R.K, Quigley R.M, Booker J.R, "Clayey

Collection 14 Page 17
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— scratching due to sliding of GM over
Introduction subgrade

_ = placement and spreading of cover material

Geomembranes are commonly used as an alternative — construction equipment traffic. (Figure 1)
to compacted clay in low permeability barrier
systems. A geomembrane (GM) however is flexible s Application of al load
and considerably softer in relation to soil and stone. = place %ste in landfill
The potential for impact and puncture damage during = hyd icbressure (filling of dam etc)

installation and for long-term damage to the GM
during its service life dictates the need for some form
of protection.

. . . tferential settlement induced strains
Recent efforts to improve lined landfill and %L_ Kine / ,

. fye . . ?\ S -cracking / crazing
containment facilities have focused on increasing the ess ing ng

efficiency of leachate collection/removal systems. creep

whilst minimising installation related damage ¢ c * biologicai and chemical attack.
liner. However, the pursuit of these two g
mutually exclusive as the use of Iargcr ao

collection systems to minimise c]ogama cads 10
increased potentiai for installation Wge to the
geomembrane.

The level of protection rc@nd ultimately used

usually depends on:

Potep#ial lo{g term damage mechanisms include:

¢ Physical factors such as
= normal load
— surrounding material size, shape and

grading
= subgrade conditions (suff or vielding. Figure 1. Construction Equipment on 4 HDPL -
smooth or rough) Bentofix Composite Liner
o Design Philosophy Protection Methods
= consequences of GM puncturezdamage
= cost acceptability I Geotextles (G ).
Potential Damage Mechanisms Geotextiles can be very etfective inominmising the
occurrence vl punggures in a liner by sharp objects
(Geomembrane damage in the short term can and damage due to construction stresses The use ol
generally be attributed to a GT cushion can also reduce the required
geomembranc thickness by increasing the combined
Y 'placcnu:nl and installation puncture resr.tince

RTI 13-106 Collection 14 Page 18 Release
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[mportant geotextile properties for the function of 2. Soil Protection.

protection include:

Natural soil layers such as sand or clay are
« fabric weight and thickness mechanically effective in the protection of GM’s.
« puncture and tear strength They are also resistant 0 biological and chemical
attack. However, they take up valuable landfill

« abrasion resistance.
space and are difficult to install on side slopes.

The same GT used for protection can perform
secondary functions such as drainage/leachate
collection, filtration, separation and gas relief.

3. Combined Geosynthetic/Soil Layers.

Geotextiles can also provide a clean working Composite soil/synthetic r@ms such as Bentofix
surface for seaming and testing when placed X1000 (bentonite % hed between (Wo
beneath the geomembrane. geotextiles then nepdlQun hed) provide superior

protection than % Aight to medium weight
Guidance on the recommended weight for a non- geotextiles (Table;l d 2). They also combine the
woven geotextile protection layer is offered by benefits o geotextile and natural soil layers, ie
several sources including Richardson (1996), who long-te tférmance. ease of placement and
provides a simple recommended design envelope of landﬁl%c efficiency.

geotextile weight versus allowable normal pressure. YN
Wilson-Fahmy ef al (1994) also provide a design @ 1: Rough indications for the selection of
hodology for geotextile selection, again based protection - for collection/drainage layers

WA
allowable pressure and factors relating (o Lh@ consisting of 16/32mm gravel.

material in contact with the geotextile/geomem

system (eg. leachate collection stone). Both of t¥se Waste Height Geosynthetic Mass
selection methodologies recommend a ‘ginimum (m) (gsm)
geotextile weight, which is 400 gsm gsm 0<hg?2 non-woven GT 600
respectively. These default geotexile s may 27<h<10 non-woven GT 1800
be conservative for stone gra ‘{xsmallcr than h>10 GCL (Bentofix®) ~ 4200

16/32 mm, (both methodolpglys a%opt factor of (Adapted from: Saathoff & Sehrbrock, 1994]
safety of 3), however, even eavy geotextiles ‘

will not provide sufficient pr tection to r;sisl the Table 2: Deformation values of different
shcarmg, forces generated when racked vehicles are protection layers for a geomembrane - for 16/32
aggressively op erated over the stone layer. mm gravel and landfill heights of approximately
. . ) 40m.

German protection stant.iards require lhat.lo.cahscd Geosvnibetic Viass (zom) —
geomembrane deformation (strains) be limited to ~
0.25% for critical applications, leading to the use of non-woven GT 1200 >3.5
very thick, expensive protection layers. Often it non-woven GT 1800 >15
becomes more viable (o consider materials other non-woven GT 3000 > 0.5
than geotextiles GCL (Bentofix®) 4200 =0.2

[Adapted from: Saathoff & Sehrbrock, 1994]

[
| Richardson G.N., “Field Evaluation of Geotextile Protection Cushions” - Geotechnical Fabric Report.
March 1996.
2. Wilson-Fahmy, R.F, Narcjo. D.B. and Koemrner, R.M., 1994, A4 Design Methodology for Puncture
Proteétion of HDPE Geomembranes™, GRI Report # 13, Philadelphia, PA, USA, September 1994, 93 p
3. SaaBiofB-F06& Schrbrock U.,. “Indicators for Selgglon ﬂf Protection Layers for Geomembranes”, I*ifth
International Conference on Geotextiles & Related Products. Page 19 R&lBase
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If intimate contact has been achieved then-fiow through
any hole or defect is forced to migrate in a radial
Introduction configuration. This greatly reduces the net amount of

Bentofix® has been shown to perform well when used as

the primary and sole liner component in comparison to

compacted clay or geomembranes (Technical Note

#BNTX002). However, the performance of any liner

system can be improved significantly by exploiting the

composite action that results from adopting a two
component (or composite) system.

Composite liners - in landfill technology generaly refer
to hydraulic barriers consisting of a synthetic membrane
(HDPE, PVC, PP etc.) underlain by a clay-based
component such as a compacted clay liners (CCL's) or
Bentofix®.

Composite action - describes the synergistic effect on
the combined liner systems performance when intimat
contact is achieved between the components. Figug 1
shows schematically_how intimate contact be

liner components can reduce the effective le

which is directly proportional to the lea

?\

Fizwre 1(a) Good Intimate V
v I ,
- \ Leachate
ole Head
Geomembrane H -
- | | Effective Clay
B Liner
| 1 Ama L
() Poer Intimais Contict
Y
= I.e;{:lma
Hols Head
Leakage H ;

o
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flow through the composite.
Development of ‘Intimate Contact’ Theories

Recent experiences in the landfill technology industry
have highlighted several problems with existing lining
methods. One disco that compacted clay liners are
far more perme: laboratory testing indicated

(Figure 2). Thij ibuted to small and large-scale
defects in thé liser, Such as:-
. cation cracks

o # stress cracks (from settiement)
@ inter-lift delamination

-—"‘""=—/

Figure 2: Mechanisms for increased flow through a CCL.

Another discovery is that geomembranes (GM’s) usually
leak far more than anticipated as a result of small holes
and defects that escape even the most stringent quality
controls (Laine 1991).

The obvious solution is to use a composite liner system in
order to minimise overall leakage and prevent the ‘short
circuiting’ of the CCL or GM that resuits from the
inherent defects in each component. For this to occur in
practice, intimate contact between the two components is
vital. However, achieving intimate contact in the field
between a CCL and GM is not an easy task.
Geomembranes undergo significant expansion and
contraction during construction as a result of changes in
ambient temperatures and exposure to direct sunlight.
When a membrane heats up, wrinkles and folds develop
across the surface which act as flow channels berween
the membrane and CCL (Figure 3), eliminating the
benefit in adopting a composite system.

Page 20
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i == a4
Figure 3: Wrinkles in HDPE liner due to thermal
expansion.
V4
Clay Desiccation Beneath Geomembranes. G ne / Bentofix® Composite System.

Immediately after construction the moisture near the

surface of a compacted clay layer of a composite liner will . . .
begin to evaporate if exposed to high temperatures. The synthetic clay lme.r s such g5 Beatofix as GCL's do ot
possess the preferential flow paths that are common witt

moisture from the clay can condensate on the undersi . CCL's (Figure 2)! Subsequently leakage rates will never be
the geomembrane and migrate to low points along th r . .
o as great as in the case of a short-circuited compacted clay

system. Severe desiccation of the CCL can resul . . - . .
in Fieure 1. (Basnett and Bruner 1993) liner. Thus. the issue of inrimare contact is not as tmportant
= ’ ’ for geomembrane/GCL interfaces, and therefore there is

:V less concern over the presence of wrinkles and seams in the

timare contact concept cannot be directly applied to

geomembrane. Thus in practice and in theory (as shown in
leakage rate estimates by Giroud er al 1994) a composite

&\ system utilising a geosynthetic clay liner such as Bentofix

2 will perform well.

Table 1: Leakage Rate Through Various Liner Systems (in litres per hectare per day)

Hydraulic Head (m)
~-0.01 ~03
CCL (k~1x10%mss)? 9000 15000
CCL (k~1x10"m/s)? 900 1500
HDPE Geomembrane * 600 3000
Bentofix X1000 (k~ 1 x 10" m/s. D = 1 cm) 17 270
Composite Liner, HDPE & CCL, (ke ~ 1 x 107 m/s) * 0.05 1
Composite Liner. HDPE & GCL. (kg ~ 1 X 107" m/s) * 0.002 0.2

a. From Giroud et al 1994.

“Technical Note #BNTX002" - Geofabrics Australasia. Pty. Lid. 1996.

Laine D.L , “Analysis of pinhole seam leaks located in geomembrane liners using the electrical leak locarion merhod”,
Case Histories. Proceedings of Geosynthetics '91. Atlanta. USA. 1: 239-253.

3. Basnett C.R. and Bruner R.J, “Clay Desiccation of a Single-Composite Liner System”. Geosynthetics '93 - Vancouver,

C:_\%-BI(:IL321P§?.9-[340. Collection 14 U Page 21

-




Landfill Capping Systems

SUBJECT:

i,
~

Geofabrics

AUSTRALASIAPTYLTD

BenL otdm®

"l
Techmc

Nlote ‘

Technical Note # BNTX006

FIRST ISSUED:
1373097

J s

Intrt;ductiun

With the advent of stringent environmental laws
_overseas and now in Australia, landfills are now required
to have sophisticated base liners and capping systems.

- The new requirements are often difficuit to meet using
technologies transferred from older landfill facilities.
Owners are now seeking simple and affordable solutions
to meet the smc:er guidelines that have been
implemented.

The main function of the capping system is to separate
the waste from the surrounding eavironment - which

prevents "disease carriers such as birds and rodeats from -

_~causing public heaith problems. It also protects the

. “surrounding groundwater regime from contamination, by

controiling rainfall infiltration rates’ into the w:
material. This allows centrol over leachatz genergti

and the rate at which the waste stabilises.

Modem landfiil capping systems usually{n; :t' the

following (Fuller 1995): 9
a surface layer (including il and vegemrion)
a protective layer
a drainage layer
- a barrier layer

a gas collection system

Although each layer requires considerable design
attention, the focus of this technical note will be on the
barrier layer.

RTI 13-106

Traditional Compacted Clay: Caps.

The barrier component of a landfill cap has traditionaily
been a 0.3 to 1.0m thick compacted clay liner (CCL).
CCL's however, have numerous drawbacks in capping
applications.

e Constructing a low
a high level of quali
moisture

eability clay layer involves
ontrol over clay suitability,
and compaction techniques (see
Bentofix Note BNTX002). Compaction
is particularly ¥ifficuit with a landfill cap due to the

yhé waste’s low density and  high
ibility.

been shown that wet/dry cycles can severely

@ and permanently crack a CCL (Koemer and Daniei

1995), which will leave the cap far more permeable
than the designer intended, and render it useless as
a barrier to landfill gases. (see Bentofix Technical
Note BNTX005).

e The differential sertlement that often occurs in
municipal and other contained wastes will pose
serious problems to CCL's as most clays can only
wighstand up to about 0.85% strain before cracking
as shown in Table 1.

Type of Sail Water Plasticirty Failure
Content Index % Tensile Strain
% Y%
Clayey Soil 19.9 1, 0.80
Bentonite 101 ", 437 3.40
[Hite 315 34 0.84
Kaolinite 376 k} 1 0.16
Pordand Dam 163 8 0.14
Rector Creek Dam 19.8 16 0.10
Woodcrest Dam 10.2 non-plastic 0.13
Shell Oil Dam 112 non-plastic 0.07
Willard Test Emb. 16.4 il 020

[source: LaGatta 1992]

e Another drawback in using a CCL lies in the

additional landfill volume that it occupies. In many

- cases an additional space saving in excess of |

metre (in depth) can be realised by using a
Geosynthetic Clay Liner such as Bentofix®.

- R se
Collection 14 E
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Beatofix® as a Barrier Layer

Bentofix® offers many advantages over traditional
compacted clay liners. The extremely low permeability of
Bentofix® compared to-a CCL, even at low confining
pressures encountered in 2 landfill capping system,
significantly reduces the amount of infiltration.

Geosynthetic Clay Liners such as Bentofix® are not
permanently damagedpy wet/dry or freeze/thaw cycles.
This can be attributed to bentonite’s high swelling and self-
healing capability, coupled with the confinement imposed
on the bentonite from the high density of needled fibres
passing through all layers of the composite.

Bentofix® is able to withstand far greater diferential
settiement than CCL’s. Research conducted by Koemner er
al (1996) show 3-Dimensional (out of plane) strains at
failure for unconfined needle-punched GCL's to be 15 to
22%. Similar work by LaGatta (1992) confirm GCL
hydraulic integrity at strains up to 10 to 15%.

The ability of 2 GCL to withstand differential settl

coupled with its ability to absorb and retain high
contents, makes it a far superior gas barrier than

=
Q
&

Bentofix® also offers many construction benefiis. Because '

Bentofix® is manufactured under controlled conditions,
little construction quality assurance is required in
comparison to geomembranes and CCL's. The speed and
ease of construction with Bentofix® offers significant
advantages, Over 5000m* can be placed per day with
minimal heavy equipment.

As already mentioned, a GCL offers considerable landfill
space saving. This is d equivalency, in terms of
hydraulic flux, to a2 C d 1 metre thick or more.

In addition to this g, GCL's can be placed on
steeper slopes compacted clays, which also
increases the poten lume for waste disposal.

/
Finally costs are generally competitive with

y after consideration of construction and
- even if suitable clay is readily available on-

a compacted clay liner is unsuitable.

N/ ;

Al . r

1. Fuller JM, “Landfill cap designs using Geosynthetic Clay Liners”, Gt:osymheuc Clay Liners - edited by Koemer,

Garung and Zanzinger, A.A Balkema Publishers, 1995.

t‘h!

“Technical Note #BNTX002" - Geofabrics Australasia. Pty. Lid. 1996. o
Koemer R.M & Daniel D.E, "4 suggested methodology for assessing the technical equivalency of GCL's to CCL's", Geosynthetic /
Clay Liners, A.A Balkema, Rotterdam, 1995.

“Technical Note #BNTX005” - Geofabrics Australasia Pty. Ltd., 1996.

LaGatta D.M, “Hydraulic conductivity tests on Geosynthetic Clay Liners subjected to differential se:rlemenf',
M.S.Thesis, University of Texas at Austin. 1992.

Koemner R M, Koerner G.R, Eberle M.A, “Out-of-plane tensile behaviour of Geosynthetic Clay Liners”, Geosynthetics
International, Vol3, No.2, 1996.
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D H‘lT
Department of
Environment and Heritage

ANNEXURE 1 - SITE MANAGEMENT PLAN
LOT : 101 PLAN : SP102967 FILE REF : 902196 PRINTED: 02/03/1999
DATE OF EFFECT : 23/02/1999
1.0 Summary of Contamination

Lot 101 on SP 102967 was a part of a coal-powered power station facility, (formerly
known as the New Farm Power Station site). Material used/generated during the
operation of the power station has been used as fill across large areas of the site
(including boiler ash and building rubble).

Levels of selected heavy metals (arsenic (As), cadmium (Cd), co u), lead (Pb),
zinc (Zn) and/or mercury (Hg)), Total Petroleum Hydrocarbo s) and/or
Polycyclic Aromatic Hydrocarbons (PAHSs) in excess of Dep%m of Environment &
Heritage (DEH) Environmental Investigation levels have beep identified at various
locations across the site. The elevated levels were typi associated with fill material
consisting of boiler ash, waste and building rubble, %s cement sheeting/debris
was also noted in building rubble in the former boi use area of the site.

The identified As, Cd, Cu, Zn and Hg conc yons were below DEH health-based
investigation levels for parkland, recre d/or commercial land-use. With the
exception of 2 samples, Pb and P lgwere also within the DEH health-based
guidelines for parkland, recreatio r commercial land use. The elevated TPH
levels were predominantly longer ch¥in hydrocarbons and therefore exposure to
hydrocarbon vapours or thesi an explosive gas build up is considered unlikely.

Site layouts showin le locations (and highlighting locations which contained
heavy metal and/gror@anic compounds above current DEH threshold levels) is
presented in Fig@l’& 2.

2.0 Objectives

The objective of the Site Management Plan (SMP) is to manage contamination on Lot
101 on SP 102967 during the site's development and post development in a manner
which protects human health and the environment. The objective will be achieved by:

. Implementation of conirols on site excavation, building refurbishment and
redevelopment works;

. Establishment of barriers between users of the site and the contamination (ie site
capping);

. Minimisation of surface water infiltration; and

. Implementation of monitoring programs.

Page 1 of 5
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3.0 Achievement and Management of Objectives

The owner is to ensure the following conditions are complied with in order to achieve
and maintain the plan objectives:

3.1 Pre Construction and Construction

3.1.1 With the exception of landscaped garden areas, a capping layer consisting of a
concrete slab, bitumen/asphalt paving, compacted clay to a minium depth of 0.5 m
and/or other equivalent impermeable cover is to be installed to maintain a barrier
between contamination and site users as well as to minimise water infiltration. The
integrity of the capping material is to be mainiained to ensure water does not infiltrate
through the contaminated zone and prevent/minimise erosion of clay capping layers
(where installed).

3.1.2 Landscaped garden areas shall not exceed 10% of the site in
and be constructed to ensure that exposure/infiltration to potentiall
material is minimised. To this end, gardens shall be construct beds of at least 300
mm of clean (imported) top soil (AS4419) on top of a minimung 0300 mm of
compacied clay (or other suitable capping material). Measurgs shall be implemented to
ensure that water does not infiltrate through the conta: ted zone, (eg. agricultural
drainage lines designed to discharge stormwater).

3.1.3 Plants selected for garden bed areas s l%ch that the root system does not
penetrate the capping material.

3.1.4 The area of land, on Lot 101 g 2967, to the east of the former Power
Station building and adjacent to (including land under the boardwalk) is to be
capped as per 3.1.1.

3.1.5 All slopes, batters @iaim'_ng walls are to be geotechnically stable and not
subject to slumping@;esion.

3.1.6 Site wor ing to excavation, removal and/or disposal of soil must ensure that
environmental harm is prevented. To achieve this an Environmental Management Plan
(EMP) shall be developed and implemented. The EMP shall detail controls on site
works (eg stormwater runoff controls, excavation methodology, dust and noise
suppression etc). This plan shall be developed prior to the commencement of site works
(upon finalisation of development plans) and be available to the administering authority
on request. As a minimum the EMP must consider:

. the staging of site works to minimise the extent of disturbed areas and to reduce the
potential for potentially contaminated runoff to impact surrounding areas;

. methodologies to control the emission of potentially contaminated dust;

. stormwater controls around stockpiles and/or excavations to minimise the potential for
off-site migration of contaminants;

. the identification and management of potentially Acid Sulphate Soils;

Page 2 of 5
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. minimising the exposure of humans and the environment to potentially contaminated
sub-surface soils during excavation works;

. controls for material cartage (eg covering loads, wetting material to reduce airborne
dust emissions;

. monitoring of pollution control equipment and new/existing environmental
monitoring points and recording of results for review; and

. documentation of all contaminated soil transport operations including the descriptions
of processes, personnel and/or organisations involved and approvals given.

3.1.7 A site specific Workplace Health and Safety Plan (WHASP), satisfying the
relevant obligations imposed by the Workplace Health and Safety Act 1997 (or
equivalent), shall be developed for the site and shall specifically address exposure to
PAHs, asbestos, TPH and heavy metal contaminated soils and/or waters. This WHASP
shall be developed prior to the commencement of any civil construction works on-site.

3.1.8 Contaminated soil must not be excavated or removed from the, without
adequate sampling and without the prior approval of Administering ority under
Section 118ZZF (or equivalent) of the Environmental Protecti t 1994.

3.1.9 The groundwater monitoring well installed on-site as part of previous site
investigation works at location BH 8 (see Figure 2) s maintained in an
operational condition to allow on-going monitorin undwater aquifer. If
damaged the monitoring bore is to be replaced.

3.2 Achievement of Management Objectiv€s #Post Construction (development)

3.2.1 The site capping layer (other andscaped garden areas, see Figures 1 &
2), which consists of a concrete s en/asphalt paving, compacted clay to a
minimum depth of 0.5 m and/or oth®r equivalent impermeable cover is to be maintained
in good condition at all ti

3.2.2 Landscaped g@mas, which are not to exceed 10% of the site in area, are to
be maintained so hat at least 300 mm of clean (imported) top soil (AS4419) overlies a
minimum of 30@!\31‘ compacted clay (or other suitable capping material). A water
management strategy shall be developed and implemented for the watering of garden
beds to ensure that infiltration into potentially contaminated soil is minimised. This
watering strategy shall consider watering raies, watering intensity and the design of
appropriate drainage points within the gardens. Garden drainage systems are to be
maintained in an operational condition.

3.2.3 Plants selected for garden bed areas shall be such that the root system does not
penetrate the capping material.

3.2.4 Subsequent open space design changes to the site (ie. increasing the landscaped
garden areas to more than 10% of the site area) will require a review of capping/sealing
requirements and approval by the Administering Authority.

Page3of 5 g
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3.2.5 Contaminated soil must not be excavated or removed from the site without
adequate sampling and without the prior approval of the Administering Authority under
Section 118ZZF (or equivalent) of the Environmental Protection Act 1994.

3.2.6 Excavations which extend below the capping layer must receive the prior
approval of the Administering Authority.

3.2.7 A site specific Workplace Health and Safety Plan (WHASP), satisfying the
relevant obligations imposed by the Workplace Health and Safety Act 1997 (or
equivalent), shall be developed for the site and shall specifically address exposure to
PAHs, asbestos, TPH and heavy metal contaminated soils and/or waters. This WHASP
shall be developed prior to the commencement of any approved (refer to 3.2.6)
excavation works on-site.

3.2.8 Pollution control equipment, erosion control systems and/or safety equipment
installed during the period of the redevelopment and/or the operatio e site to
ensure environmental impact is being minimised must be maintain operational

state %

3.2.9 The groundwater monitoring well installed on-site as part of previous site
investigation works at location BH 8 (see Figure 2) s maintained in an
operational condition to allow on-going monitorin% oundwater aquifer. If
damaged the monitoring bore is to be replaced. ‘

4.0 Monitoring & Reporting @

A/

To ensure compliance with the S er of the site is to ensure that the following
monitoring and reporting require: performed.
4.1 Monitoring and Re i Pre Construction and Construction

4.1.1 During the pgsz\truction and construction phases of the development a report

is to be submitt ix monthly basis (and at the completion of the construction
phase) to the a ing authority detailing the results of all monitoring and

compliance with SMP conditions.
4.2 Monitoring and Reporting - Post Construction

4.2.1 An inspection of the site is required at a minimum of every six months to ensure
that the SMP conditions have been satisfied.

4.2.2 Written records of details of inspections, monitoring and maintenance programs,
site excavations, soil movements and soil disposals are to be documented and available
to the Administering Authority on request.

4.2.3 A round of groundwater sampling is to be undertaken from the on-site
groundwater monitoring well BH 8 (see Figure 2) prior to 30 November 1999 (Note BH
3 and BH 6 on Lot 2 on RP 210504 should be sampled at the same time - see SMP for
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Lot 2 on RP 210504). Samples collected from this initial round of sampling shall be
submitted for analysis of TPH, phenol’s, PAHs and selected heavy metals (ie. As, Cd,
Cr, Cu, Hg, Ni, Pb and Zn). The groundwater monitoring event shall include gauging of
the wells (including BH 3 and BH 6~ see SMP Lot 2 on RP 210504) and recalculation of
the local groundwater flow direction to confirm previous monitoring results. The results
shall be provided in a written report to the Administrating Authority by 31 December
1999. Based on this round of sampling, subsequent groundwater monitoring and
reporting requirements (and the SMP conditions) are to be reassessed by the
Administering Authority.

This Site Management Plan makes reference to a plan attachments which are available
from the administering authority if required.

NOTE: This Site Management Plan has been developed to manage si€ $ontamination
present at the issue date. Subsequent uses of the site may result in ed to review

this plan. @
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Qumém
Department of
Environment and Heritage

SUITABILITY STATEMENT

DATE PRINTED: 25/02/1999
OWNER

BRISBANE CITY COUNCIL
GPO BOX 1434

BRISBANE 4001

DATE OF ISSUE : 23/02/1999
PROPERTY DESCRIPTION

LOT:2 PLAN : RP210504 Q
119 LAMINGTON STREET @

NEW FARM 4005

’
BRISBANE CITY COUNCIL Q/
EMR Site ID: 926  FILE REFERENCE: -9021%
FINAL SUBMISSION RECEIVED ON: %71999
T OR REQUESTED BY

STUDIES UNDERTAKEN BY AP@ /

DIRECTOR
Preliminary Site Investigatiqp Newi-arm Power Station, prepared by Brisbane City
Council Scientific Servic h, dated September 1993.

Preliminary Site A ?ﬁqent on QTC Site - New Farm, prepared by Woodward-
Clyde, dated 1@ 1997 (doc no. A3200900001).

Environmental Site Assessment of New Farm Power Station, New Farm, prepared by
PPK Environment and Infrastructure Pty Ltd, dated September 1997 (doc no.
84j153B/PR0O02A1sr).

Environmental Site Assessment - Lot 2 on RP 210504, New Farm Power Station,
Lamington Road, New Farm, Queensland, prepared by PPK Environment and
Infrastructure Pty Ltd, dated April 1998 (doc no. 84K043 A-PRO01Ajf).

Additional Site Assessment Works, Former New Farm power Station, prepared by
PPK Environment and Infrastructure Pty Ltd, dated 6 November 1998 (doc no.
84K 109B-LT002Act:syg).

Analytical Results - New Farm Power Station Coal Bunker, prepared by PPK
Environment and Infrastructure Pty Ltd, dated 4 August 1998 (doc no. 84J248A).
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Daft Site Management Plans for Lot 101 and Lot 2, prepared by PPK Environment
and Infrastructure, dated 25 January 1999.

Additional information in correspondence via e-mail from PPK Environment and
Infrastructure Pty Ltd dated 23 December 1998, 14,18 and January 1999.

Additional information in correspondence from Brisbane City Council dated 2
February 1999.

STATEMENT OF SUITABILITY

On the basis of the information supplied to this Department, the subject site is suitable
for the following use(s) providing the site is used and managed as per the Site
Management Plan attached as Annexure 1.

Commercial and recreational use (including arts and cultural cer Q

Other specific uses may be suitable for the site, please contact Wig’Department for
further advice. The suitability statement provides information on appropriate land
uses at the date of effect. Subsequent uses of the sﬁe@:ﬁab}e actmtles or for
situations where a hazardous contaminant is releas€d
need to review suitable uses or amend the attached si

LOT : 2 PLAN : RP210504 is reg
with a Site Management Plan. A’
Annexure 1.

 the Environmental Management Register
f the Site Management Plan is attached as

Q\/

sch4p4 formatio \
Dr Dagogo Ibiebel

Manager, Hazag ous Waste and Contaminated Sites Section
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T
Department of
Environment and Heritage

ANNEXURE 1 - SITE MANAGEMENT PLAN
LOT:2 PLAN : RP210504 FILE REF :902196 PRINTED: 23/02/1999
DATE OF EFFECT : 23/02/1999
1.0 Summary of Contamination
Lot 2 on RP 210504 was formerly used for the purpose of power distribution. Waste
material from the adjacent New Farm Power Station site has been used as fill material

on this land parcel . As a consequence, fill consisting mostly of boiler ash, was
deposited across much of the site.

western boundary, centre and south eastern boundary of Lot2, RP 210504 (the QTSC

site).

'%cn 0.2 and 2.0 metres below
11 material (consisting of ash and/or
jél was typically overlain by concrete
ater samples, collected during March
eater than current regulatory threshold

The contaminated material was present at dept
ground level (mBGL), and was associated it
wood) and/or natural silty clay. This fill m
between 0.2 and 0.5 m in thickness. '&a ;

1998, did not report contaminant leyei§ g
criteria.

With the exception of o \oéd lead level, all elevated heavy metal concentrations
were within currently propeséd Administrating Authority health-based investigation
thresholds for park] ecreational and/or commercial land-use. The elevated TPH
levels were predeminantly longer chain hydrocarbons and therefore exposure to
hydrocarbon va or the risk of an explosive gas build up is considered unlikely.

Site layouts showing sample locations (and highlighting locations which contained
heavy metal and/or organic compounds above current Administrating Authority
thresholds) is presented in Figures 1 & 2.

2.0 Objectives

The objective of the Site Management Plan is to manage contaminants identified on
Lot 2 on RP 210504 in such a manner as to minimise potential human health and/or
environmental effects during construction and post construction phases of the
development. This shall be achieved through:

. Implementation of controls on site excavation, building refurbishment and
redevelopment works;
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. Establishment of barriers between users of the site and the contamination (ie. site
capping);

. Minimisation of surface water infiltration; and

. Implementation of monitoring programs.

3.0 Achievement and Management of Objectives

The owner is to ensure the following conditions are complied with in order to achieve
and maintain the plan objectives.

3.1 Pre Construction and Construction

3.1.1 With the exception of landscaped garden areas, a capping layer consisting of a
concrete slab, bitumen/asphalt paving, compacted clay to a minium depth of 0.5 m
and/or other equivalent impermeable cover is to be installed to maintain a barrier
between contamination and site users as well as to minimise water i@mtion, The
integrity of the capping material is to be maintained to ensure s not infiltrate
through the contaminated zone and prevent/minimise erosio: capping layers
(where installed).

3.1.2 Landscaped garden areas shall not exceed 10% e 51te in area (Figures 1 & 5

2) and be constructed to ensure that exposure/infilfrasionto potentially contaminated ;

material is minimised. To this end, gardens s nstructed on beds of at least

300 mm of clean (imported) top soil (AS4449) ofi top of a minimum of 300 mm of

compacted clay (or other suitable capping m@tefial). Measures shall be implemented

to ensure that water does not inﬁltra@gh the contaminated zone, (eg. agricultural
water).

drainage lines designed to dlsch§~
3.1.3 Plants selected for g en bed areas shall be such that the root system does not
penetrate the capping

3.1.4 All slopes, l;&Nnd/or retaining walls are to be geotechnically stable and not
subject to slumpt erosion

3.1.5 Groundwater monitoring wells installed on-site as part of previous site
investigation works at locations BH 3 and BH 6 (see Figure 2) shall be maintained in
an operational condition to allow on-going monitoring of the groundwater aquifer. If
damaged the monitoring bores are to be replaced.

3.1.6 Site works relating to excavation, removal and/or disposal of soil must ensure
that environmental harm is prevented. To achieve this an Environmental Management
Plan (EMP) shall be developed and implemented. The EMP shall detail controls on
site works (eg stormwater runoff controls, excavation methodology, dust and noise
suppression etc). This plan shall be developed prior to the commencement of site
works (upon finalisation of development plans) and be available to the administering
authority on request. As a minimum the EMP must consider:

Page 2 of 5 —
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. the staging of site works to minimise the extent of disturbed areas and to reduce the
potential for potentially contaminated runoff to impact surrounding areas;

. methodologies to control the emission of potentially contaminated dust;

. stormwater controls around stockpiles and/or excavations to minimise the potential
for off-site migration of contaminants;

. the identification and management of potentially Acid Sulphate Soils;

. minimising the exposure of humans and the environment to potentially
contaminated sub-surface soils during excavation works;

. controls for material cartage (eg covering loads, wetting material to reduce airborne
dust emissions;

. monitoring of pollution control equipment and new/existing environmental
monitoring points and recording of results for review; and

. documentation of all contaminated soil transport operations including the
descriptions of processes, personnel and/or organisations involved and approvals
given.

3.1.7 A site specific Workplace Health and Safety Plan (WHASP
relevant obligations imposed by the Workplace Health and Sgfety
equivalent), shall be developed for the site and shall specifi )
PAHs, asbestos, TPH and heavy metal contaminated sqils apd/or waters. This
WHASP shall be developed prior to the commenceu-@f any civil construction

works on-site. %

3.1.8 Contaminated soil must not be excayafed ¥r removed from the site without
adequate sampling and without the prior appkgval of Administering Authority under
Section 118ZZF of the Environmen fageetion Act 1994 (or equivalent).

3.2 Achievement of Managem jectives - Post Construction (development)

3.2.1 The site capping 1 er than the landscaped garden areas, see Figures 1 &
2), which consists of e slab, bitumen/asphalt paving, compacted clay to a
minium depth of 0 d/or other equivalent impermeable cover is to be maintained

in good condm? times

3.2.2 Landscaped garden areas, which are not to exceed 10% of the site in area, are to
be maintained so that at least 300 mm of clean (imported) top soil (AS4419) overlies a
minimum of 300 mm of compacted clay (or other suitable capping material). A water
management strategy shall be developed and implemented for the watering of garden
beds to ensure that infiltration into potentially contaminated soil is minimised. This
watering strategy shall consider watering rates, watering intensity and the design of
appropriate drainage points within the gardens. Garden drainage systems are to be
maintained in an operational condition.

3.2.3 Plants selected for garden bed areas shall be such that the root system does not
penetrate the capping material.
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3.2.4 Subsequent open space design changes to the site (je. increasing the landscaped
garden areas to more than 10% of the site area) will require a review of
capping/sealing requirements and approval by the Administering Authority.

3.2.5 Contaminated soil must not be excavated or removed from the site without
adequate sampling and without the prior approval of the Administering Authority
under Section 118ZZF (or equivalent) of the Environmental Protection Act 1994.

3.2.6 Excavations which extend below the capping layer must receive the prior
approval of the Administering Authority.

3.2.7 A site specific Workplace Health and Safety Plan (WHASP), satisfying the
relevant obligations imposed by the Workplace Health and Safety Act 1997 (or
equivalent), shall be developed for the site and shall specifically address exposure to
PAHs, asbestos, TPH and heavy metal contaminated soils and/or waters. This
WHASP shall be developed prior to the commencement of any apani (refer to
3.2.6) excavation works on-site.

3.2.8 Pollution control equipment, erosion control systems and/of’safety equipment
installed during the period of the redevelopment and/or, the gperation of the site to
ensure environmental impact is being minimised musf be maintained in an operational

state. %

3.2.9 Groundwater monitoring wells installéd,o¥fsite as part of previous site
investigation works (BH 3 and BH 6 se¢ Fi ) shall be maintained in an
ing of the groundwater aquifer. If

operational condition to allow on-g{)%p

damaged the monitoring bores a@ ]

4. Monitoring & Reportm\/

To ensure complianc SMP, the owner of the site is to ensure that the
following monitorj Xd reporting requirements are performed.

4.1 Monitorin%ﬂ Reporting - Pre Construction and Construction

4.1.1 During the pre-construction and construction phases of the development a
report is to be submitted on a six monthly basis (and at the completion of the
construction phase) to the administrating authority detailing the results of all
monitoring and compliance with SMP conditions.

4.2 Monitoring and Reporting - Post Construction

4.2.1 An inspection of the site is required at a minimum of every six months to ensure
that the SMP conditions have been satisfied.

4.2.2 Written records of details of inspections, monitoring and maintenance

programs, site excavations, soil movements and soil disposals are to be documented
and a available to the Administering Authority on request.
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4.2.3 A round of groundwater sampling is to be undertaken from on-site groundwater
monitoring wells (denoted as BH3 and BH6) prior to 30 November 1999 (Note BH 8

on Lot 101 on SP 102967 should be sampled at the same time - see SMP for Lot 101
on SP 102967). Samples collected from this initial round of sampling shall be

submitted for analysis of TPH, phenols, PAHs and selected heavy metals (ie. As, Cd,
Cr, Cu, Hg, Ni, Pb and Zn). The groundwater monitoring event shall include gauging
of the wells (including BH 8 - see SMP Lot 101 on SP102967) and recalculation of
the local groundwater flow direction to confirm previous monitoring results. The
results shall be provided in a written report to the Administrating Authority by 31
December 1999. Based on this round of sampling, subsequent groundwater
monitoring and reporting requirements (and the SMP conditions) are to be reassessed
by the Administering Authority.

This Site Management Plan makes reference to a plan attachments hich are available
from the administering authority if required. @

NOTE: This Site Management Plan has been developed to panage site contamination
present at the issue date. Subsequent uses of the site sult in the need to review
this plan.
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Cen‘c} for Info. Tech. & Communications Work Register Site Detail

Site Id: 140-036176

Site Name:

FUEL STORAGE, NEW FARM

Official Authorisation for CSR Site: Y

Local Government: BRISBANE CITY Category: PRO
Entry Date: 09/10/95 Last Altered: 09/06/1998
Location: 78 LAMINGTON STREET
NEW FARM
4005
Lot: 2 on Plan RP53157 Tenure:
Owner: COLONIAL SUGAR REFINING CO LTD
GPO BOX 54
BRISBANE Q
QLD ﬂ~2\s
4001 @
Zoning: IND rea: 51530 ha/s
Current Use: 117 Past Use: 117
Prescribed Purpose: 3517
File: 902196 CE)
UXO region:
Contaminants: UNK ?\
Action Officer: NIL @ Status: A
Vol: Folio: 0000
Comments: NOTIFICATIO R LIMITED - NEW FARM RECEIVED
04.09.95. TORAGE ON THIS LOT CONFIRMED BY
FAX FROM MITED ON 18.09.95. 2 ABOVEGROUND

20 000 LITRE LIGHT FUEL OIL TANKS; 1 ABOVEGROUND

000 V DIESEL TANK AND 1 ABOVEGROUND 7,500
LIT TANK.-09.09.95-DOH. //

*% END OF REPORT **
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QUEENSELAND

Date 27/05/88 DEPARTHMENT OF ENVIRONMENT

Deceived From Do ERVTRONMENT & THWFERASTRUCTU &mount . ...

Chegue Detalls
Bamb. oo WG Che. Mo...-o- .o 403708
Place........... BRIGSBANE

Daprticulars. ... - CONTANM. STTE REPCRT

ASRWM176  EH210 800.00 \28

%e@ " SCh4p4d!ﬁf9r[n§tion

Cashier.... HMER Per Authorised Accounting QFMosr .- FFEF
/
Cheguss or other negotiable instruments anzoWES subject to clssrance

_ o
N/
oVQ{O
\
S
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CURRENT TITLE SEARCH

DEPT. OF NATURAL RESOURCES, QUEENSLAND
Request No: 543406
Search Date: 19/05/1998 4:12 pm Title Reference: 12082184
. Date Created: 28/08/1939
P_rev:i.ous Title: 11636018
REGISTERED OWNER
BRISBANE CITY COUNCIL

ESTATE AND LAND

Estate in Fee Simple %Q

LOT 1 REGISTERED PLAN 53157
County of STANLEY Parish of NOR RISBANE

4
EASEMENTS, ENCUMBRANCES AND INTERESTS

1. Rights and interests reserved to th%own by
Deed of Grant No. 11503129 (POR
Deed of Grant No. 11526173 (P )
Deed of Grant No. 19549044 (E

2. EASEMENT IN GROSS No 602 (K45786P) 20/09/1989

BURDENING THE LAND
TO THE SOUTH EAST QUE ELECTRICITY BOARD

OVER EASEMENT B 01%1 00
- a]&

ADMINISTRATIVE ADVICES

UNREGISTERED DEBLI%

CERTIFICATE OF QWISSUED - Yes Certificete No. 1
Caution - Charges do not necessarily appear in order of priority

*% End of Current Title Search **

Requested By: External Token
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COMPUTER FOLIO SEARCH

The Registrar of Titles hereby certifies that at the date and time specified in the statement
of the computer folio search on the reverse side hereof -

1 The information shown in this statement [other than information shown in the
section headed ADMINISTRATIVE ADVICES and UNREGISTERED DEALINGS]
had been duly recorded, pursuant to the provisions of the relevant legislation, on the
folio of the Register kept pursuant to the Land Title Act in respect of the land or
lot described in that statement.

2 At the time of this Search Statement where the statement contains a section headed
REGISTERED OWNER the person/corporation described in that section is the
registered owner of an estate in fee simple [or such other estate or interest as is set
forth in that section] in the land or lot so described, subject to such easements,
encumbrances and interests as appear in the section headed EASEMENTS,
ENCUMBRANCES AND INTERESTS.

3 In relation to information on a BUP/GTP Search State: have not been
recorded unless the date of such recording appears. rmation should never
be used in lieu of a computer folio search.

/
NOTE
This statement is subject to Crown copyright and She ot be photocopied or reproduced
Registrar of Titles

RTI 13-106 Collection 14 Page 45

RBse




QUEENSLAND
GOVERNMENT

CURRENT TITLE SEARCH
DEPT. OF NATURAL RESOURCES, QUEENSLAND

Request No: 543406
Search Date: 19/05/1998 4:12 pm Title Reference: 12082185
Date Created: 28/08/1939

Previous Title: 11636018

REGISTERED OWNER

THE COLONIAL SUGAR REFINING COMPANY LIMITED

ESTATE AND LAND

Estate in Fee Simple &

LOT 2 REGISTERED PLAN 53157
County of STANLEY Parish of N@RTH BRISBANE

EASEMENTS, ENCUMBRANCES AND INTERESTS %‘)
1. Rights and interests reserved to wn by
Deed of Grant No. 11503129 (P )
Deed of Grant No. 19549044 (E
ADMINISTRATIVE ADVICES

Dealing Type Q& Lodgement Date  Status

AS14113N HERITGE SITE 15/09/1993 00:00 CURRENT
UNREGISTERED DEALINGS

DEP EVR/HERITA(
FILE NO 600
0Ly
CERTIFICATE OF @smn - Yes Certificate No. 1

Caution - Charges®o not necessarily appear in order of priority

#*%* End of Current Title Search **

Requested By: External Token
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COMPUTER FOLIO SEARCH

The Registrar of Titles hereby certifies that at the date and time specified in the statement
of the computer folio search on the reverse side hereof -

1

NOTE

The information shown in this statement [other than information shown in the
section headed ADMINISTRATIVE ADVICES and UNREGISTERED DEALINGS]
had been duly recorded, pursuant to the provisions of the relevant legislation, on the
folio of the Register kept pursuant to the Land Title Act in respect of the land or
lot described in that statement.

At the time of this Search Statement where the statement contains a section headed
REGISTERED OWNER the person/corporation described in that section is the
registered owner of an estate in fee simple [or such other estate or interest as is set
forth in that section] in the land or lot so described, subject to such easements,
encumbrances and interests as appear in the section headed EASEMENTS,
ENCUMBRANCES AND INTERESTS.

In relation to information on a BUP/GTP Search Statemg
recorded unless the date of such recording appears. T#
be used in lieu of a computer folio search.

dealings have not been
information should never

’

This statement is subject to Crown copyright and she be photocopied or reproduced

Q‘ Registrar of Titles
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QUEENSLAND
GOVERNMENT

CURRENT TITLE SEARCH
DEPT. OF NATURAL RESOURCES, QUEENSLAND

Request No: 543406
Search Date: 19/05/1998 4:12 pm

Title Reference: 17403132

Date Created: 09/10/1989

Previous Title: 10739127
10739141
10798042
10839147
11636016
11732074
11740234
11823110

REGISTERED OWNER

Dealing No: 702029297 12/06/1997 Q\Q

BRISBANE CITY COUNCIL

ESTATE AND LAND Y4
Estate in Fee Simple @
LOT 2 REGISTERED PLAN 210504
County of STANLEY @ ish of NORTH BRISBANE

EASEMENTS, ENCUMBRANCES AND I

1. Rights and interests r to the Crown by
Deed of Grant No. 1152 4 (POR 369)
Deed of Grant No. 823110 (POR 395)
Deed of Grant No 044 (ESA 30)
Deed of Grant No 549045 (ESA 29)

2. EASEMENT I%No 601899975 (K194951W) 28/02/1990

BURDENIN
TO THE S AST QUEENSLAND ELECTRICITY BOARD
E

OVER EAS A ON RP219754

3. LEASE No 601899976 (L347050T) 22/01/1993
OF PART OF THE LAND
TO BRISBANE CITY COUNCIL
ORIGINAL TERM: COMMENCING 01 JAN 1992
TERMINATING 31 DEC 1994
OR OPTIONS AS MAY BE STATED

ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS - NIL

CERTIFICATE OF TITLE ISSUED - No

RTI 13-106 Collection 14

Page 1/-
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COMPUTER FOLIO SEARCH

The Registrar of Titles hereby certifies that at the date and time specified in the statement
of the computer folio search on the reverse side hereof -

1

NOTE

The information shown in this statement [other than information shown in the
section headed ADMINISTRATIVE ADVICES and UNREGISTERED DEALINGS]
had been duly recorded, pursuant to the provisions of the relevant legislation, on the
folio of the Register kept pursuant to the Land Title Act in respect of the land or
lot described in that statement.

At the time of this Search Statement where the staiement coniains a section headed
REGISTERED OWNER the person/corporation described in that section is the
registered owner of an estate in fee simple [or such other estate or interest as is set
forth in that section] in the land or lot so described, subject to such easements,
encumbrances and interests as appear in the section headed EASEMENTS,
ENCUMBRANCES AND INTERESTS.

In relation to information on a BUP/GTP Search Statement d have not been
recorded unless the date of such recording appears. The i should never
be used in lieu of a computer folio search.

4
e photocopied or reproduced

Q&gﬁsﬂm‘ of Titles

RTI 13-106

Collection 14
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QUEENSLAND
GOVERNMENT

CURRENT TITLE SEARCH

DEPT. OF NATURAL RESOURCES, QUEENSLAND

Request No: 543406
Search Date: 19/05/1998 4:12 pm Title Reference: 17403132
Date Created: 09/10/1989

Caution - Charges do not necessarily appear in order of priority

#%* End of Current Title Search **

Requested By: Extermal Token

Page 2/2

Réléase
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COMPUTER FOLIO SEARCH

The Registrar of Titles hereby certifies that at the date and time specified in the statement
of the computer folio search on the reverse side hereof -

1

NOTE

The information shown in this statement [other than information shown in the
section headed ADMINISTRATIVE ADVICES and UNREGISTERED DEALINGS)
had been duly recorded, pursuant to the provisions of the relevant legislation, on the
folio of the Register kept pursuant to the Land Title Act in respect of the land or
lot described in that statement.

At the time of this Search Statement where the statement contains a section headed
REGISTERED OWNER the person/corporation described in that section is the
registered owner of an estate in fee simple [or such other estate or interest as is set
forth in that section] in the land or lot so described, subject to such easements,
encumbrances and interests as appear in the section headed EASEMENTS,
ENCUMBRANCES AND INTERESTS.

In relation to information on a BUP/GTP Search Statement d have not been

recorded unless the date of such recording appears. The i n should never
be used in lieu of a computer folio search.

Y4

This statement is subject to Crown copyright and should\bt e photocopied or reproduced

Qgi(egism of Titles

RTI 13-106
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QUEENSLAND
GOVERNMENT

CURRENT TITLE SEARCH
DEPT. OF NATURAL RESOURCES, QUEENSLAND
Request No: 543406

_Search Date: 19/05/1998 4:12 pm Title Reference: 17403131

Date Created: 09/10/1989
Previous Title: 11636016
11740234
11823110
REGISTERED OWNER
BRISBANE CITY COUNCIL

B —— Q/QQ

Estate in Fee Simple

LOT 3 REGISTERED PLAN 210504 4
County of STANLEY Parist@uonm BRISBANE
EASEMENTS, ENCUMBRANCES AND INTERESTS %

1. Rights and interests reserved e Crown by

Deed of Grant No. 11526174 (PO 9)

Deed of Grant No. 1182311 95)

Deed of Grant No. 195490 30)

Deed of Grant No. 195 SA 29)

Deed of Grant No. 1954%046 (ESA 28)

2. LEASE No 602204 VSSOILOM) 16/01/1987
OF PART OF THE
TO EMMIE M%CO LIUS, EDNA PEARL KARGER, ALAN STEWART

ORIGINAL T : €OMMENCING 01 JAN 1987
TERMINA 3% DEC 1991
OR OPTI MAY BE STATED

3. SURVEY PLAN No 602204269 (K45776@) 20/09/1989
THE WITHIN LAND IS SURVEYED INTO
EASEMENT B ON RP218281

4. EASEMENT IN GROSS No 602204270 (K45780Y) 20/09/1989
BURDENING THE LAND
TO THE SOUTH EAST QUEENSLAND ELECTRICITY BOARD
OVER EASEMENT A ON RP218281

5. LEASE No 602204271 (L407850B) 12/03/1993
OF PART OF THE LAND
TO JEAN GABRIEL HAMDAD
ORIGINAL TERM: COMMENCING 01 OCT 1991
TERMINATING 30 SEP 1996
OR OPTIONS AS MAY BE STATED

Page 1/-

Rgléase
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COMPUTER FOLIO SEARCH

The Registrar of Titles hereby certifies that at the date and time specified in the statement
of the computer folio search on the reverse side hereof -

1 The information shown in this statement [other than information shown in the
section headed ADMINISTRATIVE ADVICES and UNREGISTERED DEALINGS]
had been duly recorded, pursuant to the provisions of the relevant legislation, on the
folio of the Register kept pursuant to the Land Title Act in respect of the land or
lot described in that statement.

2 At the time of this Search Statement where the statement coniains a section headed
REGISTERED OWNER the person/corporation described in that section is the
registered owner of an estate in fee simple [or such other estate or interest as is set
forth in that section] in the land or lot so described, subject to such easements,
encumbrances and interests as appear in the section EASEMENTS,
ENCUMBRANCES AND INTERESTS.

3 In relation to information on a BUP/GTP Search State; have not been
recorded unless the date of such recording appears. tion should never
be used in lieu of a computer folio search.

Y4

NOTE

This statement is subject to Crown copyright and 5@ not be photocopied or reproduced
= 2=
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QUEENSLAND
GOVERNMENT

CURRENT TITLE SEARCH
DEPT. OF NATURAL RESOURCES, QUEENSLAND

Request No: 543406
Search Date: 19/05/1998 4:12 pm Title Reference: 17403131
Date Created: 09/10/1989

EASEMENTS, ENCUMBRANCES AND INTERESTS (Continued)

6. LEASE No 701288688 01/05/1996 at 15:17
to
OPTUS MOBILE PTY LIMITED
Term commencing
15/04/1994
Terminating

14/04/1999 2
over part of the land @

7. LEASE No 701288697 01/05/1996 at 15:18

to
OPTUS MOBILE PTY LIMITED
Term commencing
15/04/1999 %
Terminating

14/04/2004 @Q

over part of the land

Y4

8. LEASE No 701288703 01/0 9" at 15:18
to
OPTUS MOBILE PTY LIMI
Term commencing

15/04/2004 QV

Terminating
14/04/2009
over part & land

9., LEASE NQHBB?OG 01/05/1996 at 15:20
to

OPTUS MOBILE PTY LIMITED
Term commencing
15/04/2009

Terminating

14/04/2014

over part of the land

10. LEASE No 701884252 26/03/1997 at 09:48
MERTHYR CROQUET CLUB INC
PART OF THE LAND,
LEASE NO.L96613W IS SURRENDERED BY OPERATION OF LAW.

ADMINISTRATIVE ADVICES - NIL
UNREGISTERED DEALINGS -~ NIL

CERTIFICATE OF TITLE ISSUED - No

Page 2/-
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COMPUTER FOLIO SEARCH

The Registrar of Titles hereby certifies that at the date and time specified in the statement
of the computer folio search on the reverse side hereof -

1

NOTE

The information shown in this statement [other than information shown in the
section headed ADMINISTRATIVE ADVICES and UNREGISTERED DEALINGS]
had been duly recorded, pursuant to the provisions of the relevant legislation, on the
folio of the Register kept pursuant to the Land Title Act in respect of the land or
lot described in that statement.

At the time of this Search Statement where the statement contains a section headed
REGISTERED OWNER the person/corporation described in that section is the
registered owner of an estate in fee simple [or such other estate or interest as is set
forth in that section] in the land or lot so described, subject to such easements,
encumbrances and interests as appear in the section headed EASEMENTS,
ENCUMBRANCES AND INTERESTS.

In relation to information on a BUP/GTP Search State; gs have not been
recorded unless the date of such recording appears. ation should never
be used in lieu of a computer folio search.

Y4

This statement is subject to Crown copyright and @ not be photocopied or reproduced

Q‘ Registrar of Titles

RTI 13-106
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QUEENSLAND
GOVERNMENT

CURRENT TITLE SEARCH

DEPT. OF NATURAL RESOURCES, QUEENSLAND

Request No: 543406
Search Date: 19/05/1998 4:12 pm Title Reference: 17403131
Date Created: 09/10/1989

Caution - Charges do not necessarily appear in order of priority

#*%* End of Current Title Search *¥*

Requested By: External Token

Page 3/3
RTI 13-106 Collection 14 Page 56

R&se




o ow e e

COMPUTER FOLIO SEARCH

The Registrar of Titles hereby certifies that at the date and time specified in the statement
of the computer folio search on the reverse side hereof -

1

NOTE

The information shown in this statement [other than information shown in the
section headed ADMINISTRATIVE ADVICES and UNREGISTERED DEALINGS]
had been duly recorded, pursuant to the provisions of the relevant legislation, on the
folio of the Register kept pursuant to the Land Title Act in respect of the land or
lot described in that statement.

At the time of this Search Statement where the statement coniains a section headed
REGISTERED OWNER the person/corporation described in that section is the
registered owner of an estate in fee simple [or such other estate or interest as is set
forth in that section] in the land or lot so described, subject to such easements,
encumbrances and interests as appear in the section h EASEMENTS,
ENCUMBRANCES AND INTERESTS.

In relation to information on a BUP/GTP Search Sta ings have not been
recorded unless the date of such recording appears. tion should never
be used in lieu of a computer folio search.

/

This statement is subject to Crown copyright and s@ not be photocopied or reproduced

Q Registrar of Titles

RTI 13-106
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Engineering & sciences applied to the natural and built environment

13 March 1997
Project No. A3200900\0001

Brisbane City Council
GPO Box 1434
BRISBANE QLD 4001

Attention:  Felicity Boevink

Dear Felicity

RE: PRELIMINARY SITE ASSESSMENT ON QTSC SITE & NEW FARM

We are pleased to provide this brief report on the findi e preliminary site
assessment investigation at the portion of the former New power station which is
planned to be returned to the Brisbane City Council (@h the near future.

10  INTRODUCTION Qy%

The purpose of the assessment determine whether significant areas of
contamination exist which may e considered in transferring the property to the
BCC.

2.0 SCOPE OF{@S

The scope of »@ en included the following:

Site History Review

The site history review which was fairly limited due o the time constraints presented,
included the following:

o Review of Preliminary Site Investigation Report on the New Farm Powerhouse
completed by BCC in 1993;

o Review of relevant aerial photographs;

o Review council records for the presence of an underground storage tank on site.

$:\A32\00900\000 [\WP\L0O1-A.DOC\13 MAR 1997\LAH:ajb
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Woodward-clvdee

Felicity Boevink
Brisbane City Council
13 March 1997

Page 2 of 6

Sampling Program

Prior to undertaking the sampling program on 6 March 1997, it was necessary to review
SEQEB plans to determine the extent of underground power cables in the vicinity of the
proposed testing area. The sampling programme set out in our proposal was slightly
adjusted to allow for the conditions encountered onsite as follows:

o Three test pits to approximately 2-3 metres using a backhoe. TP1 located to the north
of the QEC Archive building and TP2 between the Joinery Sh d what was known

as the Office and Workshop. Due to the presence of a co apron around the
transformer bays, the testpit originally planned in thi not possible and
consequently, no samples were tested for PCBs. , this testpit (FP3) was
relocated to an adjacent gravel bay as discussed below;, :

e Log and photograph each pit; and %

e Collect soil samples in each pit at eac, ge in the soil profile.

Additional Site Inspection gQ/
(<]

Additional closer inspectiog:; site carried out during the fieldwork phase of this
assessment revealed bay located immediately to the west of the former
transformer area. ﬂ is overgrown with bracken and weeds and also contains
amounts of byildilg waste that would tend to suggest potential contamination.
Therefore, 0 ik programme was modified to include sampling from this area rather
than next to thgormer transformer.

As outlined in our proposal, there was no requirement to carry out an additional
inspection of the inside of the buildings. However, we did inspect the inside of the

Joinery Shop building which had not been open during the initial site visit on 27 February
1997.

3.0 SITE DESCRIPTION AND HISTORY

The majority of the site history has been summarised from the Preliminary Site
investigation Report on the New Farm Powerhouse completed by BCC in 1993, with
back-up information obtained during Woodward-Clyde site visits and searches.

.S:\ASZ\{]{I“?GO\OON\WP\LOOI-A.DOC\IS MAR 199T\LAH:ajb
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Felicity Boevink
Brisbane City Council
13 March 1997

Page 3 of 6

The 2.6 heciares of land on which the former power station is located is made up of a
portion of Lot 3 on RP 210504 and the whole of Lot 4 on RP 210504.

The area being investigated in this report is approximately 1.2 acres of this property
located at the north-west boundary adjacent to the end of Lamington Street.

Currently this portion of the site is occupied by numerous buildings which include the
former Office and Workshop, the former Joinery and Carpenter’s Shops, the QEC
Archive and the former transformer locations. The majority of the remainder of the area
is either concrete or bitumen paved with the exception of small areas adjacent to
the Archive building and between the Joinery Shop and the Office Workshop.

The Office and various workshops were consirucied in 40’s and are currently
unoccupied. The aerial photograph from 1946 was examined which showed that- the
buildings known as the QEC Archive, the Carpen Shop and the Joinery Shop were
not constructed until after 1946. %

The transformers were removed from the site g the plant removal phase in 1977, and
our site inspection revealed that the bays, ing, and concrete foundations filled over
with ballast are still undisturbed. MjaoNstaining was evident on the surface of the ballast
located immediately adjacent t er transformer locations, however the entire

surrounds of the transformer ba’ Sealed with concrete paving which appears to be in
good order.

area being inves

There were apparen% 1@:% coal-stockpiling areas located within the boundary of the

A search of th cil records by the BCC revealed no history of an underground storage
tank existing in this area of the power station property.

4.0 SITE INVESTIGATION PROGRAM

Soil samples were collecied at changes in the soil profile in each of the testpits, which are
located on Figure 1 aitached.

A geotechnical description of the soil profile is given for each testpit in the testpit logs in
Appendix 3 attached.

$:\A32\00900\000 \WP\LCO1-A.DOC\I3 MAR 1997\LAH:ajb
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" Woodward-Clyde
P S

Felicity Boevink
Brisbane City Council
13 March 1997

Page 4 of 6

As the testpit logs and photographs in Appendix 3 show, only limited depths of power
station by-products ie. ash, coke, cinders etc, have been used for filling purposes in the
area being investigated. Approximately 0.9m of varying layers of coke and ash were
encountered in TP1, while only surface ash to 0.1m depth was found in TP2.

As discussed earlier, a third testpit, FP3, was excavated in what appears to be the former
gravel bay. This testpit revealed metal pieces and general rubbish articles amongst |
bracken and weeds on the surface of the remaining gravel pile. is gravel pile is j

approximately 0.3-0.5m deep and is situated on natural silty sand ple of the silty |
sand was taken for analysis. \b

Analytical Testing ,@

In TP1 and TP2, surface samples only were this stage. ‘Analyses included

testing for eight metals (copper, lead, zinc,
mercury). As indicated on the attached testpit
and TP2. After consultation with Felici
also tested for polycyclic aromatic

transformer area was not possible, te&ti

50 RESULTS ANWSSIONS
Analytical results azé Drgsetited in Table 1 below:

o

Q~ TABLE 1
Summary of Analytical Resuits, NEW FARM

nickel, arsenic, cadmium and

- ash was encountered in testpits TP1

ink, a sample of the ash from TP1 was

ns (PAH’s). As soil sampling in the
r PCB’s was not carried out.

Analyte " Level of Investigation TP1 P2 FP3
Reporting | Threshold* (mg/kg)| (0.0-0.2) | (0.0-0.1) | (02-0.5)
(mgkg)

Inorganics:

Arsenic 1 20 2 6

Cadmium 1 3 <1 <1

Chromium 1 50 10 17

Copper i 60 s s im0l -

Lead | 30 | Bieen

S:\A32\00900\000 N\WPLOO1-A.DOC\ 3 MAR 1997\LAH:ajb

RTI 13-106 Collection 14 Page 156 R 5




e

Woodward-Clyde &

Felicity Boevink
Brisbane City Council
13 March 1997

Page 5 of 6

TABLE 1 (Cont’d)
Summary of Analytical Results, NEW FARM
Level of Investigation TP1 TP2 FP3
Reporting Threshold* (mg/kg)| (0.0-0.2) | (0.0-0.1) (0.2-0.5)
(mg/kg)
0.1 1.0 0.1 0.3 0.3
i 60 9 12 33
1 200 126
Organics:
“ **Total PAH'S 0.5 20 - -
Notes: V4

The analytical results
Archive building, sho
the DoE thresho

~ Slightly ele
~ ashfillin

LOR = limit of reporting

* . Environmental Investigation Threshold. Sour

Assessment of Contaminated Sites, Jan. '

#* _ Total PAH concentrations determined by
recorded as 0

Shaded cells indicate Threshold ex

%

and coke fill material in TP1, MEQ
opper at 69 mg/kg was the only

e

in the area of this testpit.

ust. and N.Z. Guidelines for

evels of both lead and zinc were reported
{lead at 410 mg/kg and zinc at 520 mg/kg,

DoE thresholds of 300mg/kg and 200 mg/kg respectively.

The sample taken at FP3
rubbish pile in the fo

6.0

The history did not reveal any p
potential contamination other than using power station waste

CONCLUSIONS

S$:\A32\00900\0001\WPL001-A.DOC\13 MAR 1997\LAH:ajb
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individual compound levels; totals reported as < are

trations in mg/kg

“metal to slightly exceed

for the sample taken from the
again slightly exceeding the

of the naiural siliy sand immediately beneath the gravel and
rmer gravel bay reported lev

and zinc all slightly exceedin,

els of arsenic, chromium, COpper, lead

ing their relative DoE thresholds as shown in Table 1.

ast site activities which are of concern with regards to
s for fill material.
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Although heavy metals were detected at levels marginaily exceeding the DoE
investigative and health-based thresholds, the contamination appears to be confined to the
relatively shallow depths of ash and coke fill encountered across the site.

We believe that remediation of the site is not required for the following reasons:

the majority of the area is either bitumen or concrete paved;

o the relatively low nature of the levels of heavy metal concentrations encountered;
and

o the intended use of the site does not include re-zoning for residential development.

The lead level in FP3 at 1670 mg/kg is the only result which exceeds the draft National
Environmental Health Forum health based soil guidelines for commercial / industrial

properties of 1500 mg/kg.

If it were deemed necessary to carry out remediation of these areas, it’s likely that this
would involve a relatively small scale excavation exercise to remove the various areas of
ash, coke and gravel fill to a Brisbane City Council landfill as low level contamination at
less than $20 / tonne including disposal fees and transport.

Please contact the undersigned urgently should you have any questions.

Yours faithfully
WOODWARD-CLYDE

sch ation

JIM SOLTAU LUKE HOVE
Principal - Site Remediation Services Environmental Technician

Attachments:  Appendix 1 - Figure
Appendix 2 - Testpit Logs
Appendix 3 - Plates
Appendix 4 - Laboratory Reports
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Woodward-Clyde &rEsT PIT LOG

q)['eslpit Number |Location : Project No.
TP1 Former New Farm Powerhouse Site - BCC A3200900/0001
Date Completed |Excavation Equipment Completion Depth
4!3!9‘{ Backhoe 2.2m
i Gl Material Description Sample Field Records/Comments
s material type, colour, plasticity/particle size, secondary/ minor Record g testing, soil structure, soil origin,
. §’ components S odours,etc
i gpm, - ash, silty sand, some brick rubble, grey/brown 0.0-0.2
-
—  0.50|FILL - coke, ash, very dark grey 04-0.5
:,._ LL - sandy clay, mottled orange/brown and light grey 0.5-0.6
— FILL - ash, silty sand, some brick rubbie, grey/brown
i 1.00
i NATURAL - silty CLAY, mottled orange/brown and light grey,
— slightly moist, very stiff 14-15
= 1.50
| I 4
—
— 2,00
__ £
— End of Pit at 2.2m
—  2.50
T G
Testpit Number |Location Project No.
TP2 Former New Farm Powerhouse Sit A3200900/0001
Date Completed |Excavation Equipment Completion Depth
4/3/97 Backhoe N 2.0m
R \/
. E Ma -»@ escription Sample Field Records/Comments
Pog material type, col lasti®ify/particle size, secondary/ minor T P 1 |8 testing, soil structure, soil origin,
! g mponents g odours,etc
FILL - ash, si some coke also, very dark grey/brown 0.0-0.1
_ NATURAL - silty CLAY, brown, moist, firm
~ 0.50
T 0.5-0.6
—.. . 100
Isilty sandy CLAY, mottled orange/brown and light grey, 1.0-1.1
1moisl. firm
1.50°
‘- sand and moisture content increasing with depth
200 e e e e e e e - e - -
End of Pit at 2.0m
2.50\
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Woodward-Clyde en:s’r PIT LOG

'|!;e5!pit Number |Location

Project No.

FP3 Former New Farm Powerhouse Site - BCC A3200900/0001

Date Completed {Excavation Equipment Completion Depth

4/3/97 Backhoe 0.50m
G Material Description Samole Fleld Records/Comments
’ material type, colour, plasticity/particle size, secondary/ minor P & | testing, soil structure, soil origin,
- g Record | &
: g' components g odours,etc
i |FILL - silty clayey sand, orange/brown, and medium-sized
- gravels, dry 0.0-0.2
b—
— 025
i 0.2-05
— NATURAL - silty SAND, grey/brown, slightly moist
050
i End of Pit at 0.5m
= !
— 075
— N

= .
o — _
‘— 1.00
- y, 7
— 125
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" QEC Archive ™ i »
Building "W L5

e am —
Plate 2: Location of TP2.
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Plate 3: TP1 Profile.

Natural Silty Clay:\
a .‘:,' f. = "
Plate 4: TP2 Profile.
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.
Existing g
Transformer Bays
Plate 5: Location of Gravel Pit and-FP3.
Release
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. HOODWARB-CLYDE (QLD)

\t* pntion: MR T ELLIS
e s0rder: A32/00900/0001

Units

je-pleTypa:SOIL

roject: NEW FARM B.S. (BCC)

& 0d Analysis description
4 PS5  Moisture Content (dried § 103’ X
¥ pOST Arsaenic = Total
%-005T Cadmium - Total
G-0f%T  Chromium - Total
o ‘. cﬂpp“ - m
% b wWickel - Total
%3 ' Lead - Total
1G-005T Zine - Total
©=-020T  Herxcury - Total

. .
T el el el

LoR

8.1

i

Page-no: 1

ENV BRISBANE
Batch-no: 8203
Sub-batch:0
No-samples:3
Recelved: 04/03/97
Checked:

Rl
0.0-0.2
04/03/97
7.8

Samples as received digested by USEPA method 3051 prior to the
determination of metals. Results reported on a dry weight basis. The

presence of coarse material may
duplicate. This report supersedes any

the same batch number.

RTI 13-106

result in low precision for sample
previous preliminary reports of

Collection 14

™2
0-0.1
04/03/97
7.

1
s
1 Z
4
]

520
0.3

Page: 2012

PR3

0.2-0.5
04/03/97

8.0

35

3

51

440

i3

1670
1570-

0.3
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1

Lab: ENV BRISBANE
Batch-no: EB8203

* FINAL RESULTS REPORT = Sub-batch: 1
AGC: WOODWARD~CLYDE (QLD) No.samples: 1
' . Received: 04/93/97
Checked:
O'no: A32/606360/06001 S'type: SOIL Project: NEW FARM P.S. (BCC)
i
. i
fot Analysia deseripticn fnits ‘Lo h.6-1.2
T - (T Q
2455 Wofsturs Content (dried @ THY'C) % 0 1.8 \2\
P, -i8 POLYMIGLEAR AROMATTCS )
"1 Naphthalens ng/kg ‘8.5 .9
3-Hethy(naghihel eie ag/kg X K| .9 p
3-Chlaronapithalene ag/kq 6.5 .9
Acwnaphithylene m/kg 8.5 .5
Acensahthese SR YRR'Y %
Fluarene i/ig L X .5
' Pheaanthrens w/kg 18 : ? )
! Mnthracene /% Ly 4
Flusranthene s5/kg )9
- Pyreme . ag/ig ' .5
N=2-Fluoreny[acetaniile n/kg ﬁ‘?&/ i
Benz(z)anthragene mg/ky q»& <85
Chrysens ag/kg 5 !
Benza(b) L (k)fluorauthede ! ¢
1.12-0fnathy benz{a)unthracena . .9
Banzo(2)nyrene 0.5

X
AR
1-#ethylchalantfirens \:{ 15 .9
Intana{1.2. 3-cd)pyrene & 1kg 15 ¢1.§
15/kg 1.
m/kg ).5

Dibesz(&.k)anthracenn el. g
Benzo(g.h. 1)perylene .9

Wet to Dry Calec Performed.

Samples analysed on an as }smivud basis. Results reported on a dry
weight basis. R ' -
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. Page: 1 of 1
' SRAEB08203

ENVIRONMENTAL GUARANTEED TESTING

SAMPLE RECEIPT ADVICE
COMPANY : AGC WOODWARD-CLYDE (QLD)
ATTENTION: MR T ELLIS

DATE: Mar. 05, 1997 !
FROM: Sharon DAVIDSON, ENV BRISBANE

; Q
I

. ALS has received samples pertaining to your reference: A32/00@
|

IFor future reference the batch number on this order is: EB08203

All samples and paper work were received in good order. 7
Samples were damaged during transit. Please contact

Samples chilled when received. z

samples received in appropriately pretreated and d containers.
Please direct any turnaround/technical queriesto VOGEL.

Any queries relating to sample condition/numb reakages should
be directed to Sharon Davidson.

You can expect results to be reported ?%ﬂiled below:

All Environmental Results Mar. 06, 1997

Comments: Mercury results ma@v available by 6/3/97
@s . SERVICING YOUR NEEDS BETTER

F"_E F‘E":: . - ----.'----_..,,__'___mm“-‘-l

RECEvE
F-’l\‘.’ L N - v e
B S

. f_cpl'E‘q

AUSTRALIAN LABORATORY SERVICES P/L -~
ACN. 009 936 029

Brisbane Sydney Melbourne

Phone (U7) 3243 7222 Phone (02) 9841 9500 Phone (03) 9853 5299

Fax (0T 3243 T21H Fax (02) y841 9530 Fax (03) 4853 0730
RTI 13-106 Collection 14 Page 170

Rse



gﬂ@? ® . [ m—— NEW_FARM POWERHOI;EE
‘iﬂ:"‘-f@f o ﬁ—:é@ Page 171

v ’ Rélease




.’} LEGEND

Boiler House
Turbine Room

Store and Office
Store

Office and Workshop
Transformers
Substation
Substation

10 QEC Archive

| 11 Joinery Shop

I 12 Carpenter's Shop

i1 14 Crane

tf 15 Ash Bunker

Coal Receiving Shed
Park Depot

Testpit Location

B

woe~NoonshND -

) LAMINGTON «
STREET

Y 'I “ :

|'=‘° TR |

}ﬂ_ SITE BOUNDARY -
Lll\fll'!l"QF ASSESSMENT -,

= e =

FIGURE 1 - Site Layout and
Sampling Locations -

Drawing No. A3200900/0001/G-002

Date: 10 March 1997

Rélea:
Source: BCC Preliminary Site Investigation Reporste

on New Farm PowerBsibR 1993.
Woodward-Clvde
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1.0 INTRODUCTION

in March of 1993, Scientific Services Branch of the Brisbane City Council was
commissioned to undertake a stage 1, Preliminary Site Investigation fto

determine the extent of contamination at the site known as "The New Farm

Powerhouse".

The site is located at the tip of the New Farm peninsula. T rea investigated
comprises the former Powerhouse, associated buildings proximately 2.9
hectares of adjoining land. The site borders New Far to the south-west,

the Colonial Sugar Refinery (CSR) to the north-@/and the Brisbane River to

the north-east. %

The New Farm Powerhouse site inves ion is being carried out as part of the

urban renewal program for the i@ﬁ‘lh—eastem suburbs of Brisbane by the
Brisbane City Council. The urth~ wal program is investigating the feasibility
of the potential for reuse of th& Powerhouse building and its surrounds for a

range of purposes. The@: de:
@tion for arts/cultural use

1)
2) A
3) Adaptation for housing

ptation for sports/recreation use

4) Open space adaptation

All sampling, data reduction, interpretation and report presentation has been
undertaken by the Brisbane City Council, Scientific Services Branch. Chemical
analysis was undertaken by Australian Laboratory Services Limited (ALS,
Brisbane), Safety in Mines Testing and Research Station (Simtars, Brisbane) and

the Institute of Environmental Health and Forensic Services (New Zealand).

-1 -
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2.0 EXECUTIVE SUMMARY

The site forming the study area was located at the tip of the New Farm
peninsula, Lamington Street, New Farm and comprises the.powerhouse itself,

associated buildings, and open space. The site borders New Farm Park to the

‘south-west, the CSR refinery to the north-west, and the Brisbane River to the

north-east. It covers a total area of 2.5959 hectares. Figure 1, in appendix 1,

depicts the site location.

The sampling plan developed for the New Farm po&%\ge site had two
distinct functional components. A triangular grid patte oreholes with 50 m

spacing over the open space, and judgemental ssampling of areas around the
existing buildings on site. %@

The results of the preliminary site i igation indicated that there was no

evidence of any significant IeveWntamination which would restrict the
es proposed by the Brisbane City Council.

development of the site for th
However, If significant e atidn was to be carried out on site, as part of a

av
redevelopment plan, funé&ﬁ investigation may be necessary.

N\
Contamination @site was primarily physical. Large amounts of imported
soils, mixed in “some cases with building rubble were found. Chemical
contamination by phenols, polynuclear aromatic hydrocarbons, petroleum
hydrocarbons, heavy metals, PCB’s and dioxins was not significant across the
site. No evidence of significant asbestos contamination was found during the

preliminary site investigation.
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3.0 SITE LOCATION AND DESCRIPTION

The prescribed land is located at Lamington Street, New Farm. It covers a
portion of Lot 3 (1.1036 ha) on RP 210504, and Lot 4 (1.4923 ha) on RP
210504. New Farm park covers the remainder of Lot 3 RP 210504. Figure 1, in

appendix 1, depicts the site location.

The site forming the study area is located at the tip of the New Farm peninsula
and comprises the powerhouse itself, associated buildings, a pen space. The
site borders New Farm Park to the south-west, the CSRyigfifery to the north-
west, and the Brisbane River to the north-east. It cov otal area of 2.5959

hectares. Figure 2 in appendix 1 depicts the cur@s&fe features.

The New Farm Powerhouse site divides iv@lto several distinct zones that

relate directly to the manner in which i@ developed and utilised. That is ;

v/
. The poweQ&
. The stgres btuildings
. Th r\é and workshops
,? boilerhouse
Q~ en space
. The transformers

. Former coal stockpiling areas

All of the area surrounding the remaining on-site structures (excepting the open

space) is sealed and concreted.
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3.1 The Powerhouse

The powerhouse is located close to the Brisbane river on the southern most
portion of the site. As it is adjacent to the Brisbane river , substantial ground

preparation was necessary to provide a stable foundation for construction of the

buildings.

The powerhouse was -founded on concrete footings and hardwood piles, and
the main floor level was raised some 2 to 3 metres above natural ground height.
A retaining wall varying from 2 to 3 metres in height, was constructed along
the extension of Lamington street, on the eastern side of the ildings, past the

old boilerhouse, to the main floor level of the powerh . This wall also

extends around the boilerhouse. On the western side % powerhouse a 2 to
3 metre grass-covered embankment slopes towards N; arm park, and on the

southern side a two to three metre grassed apkment slopes towards the

Brisbane river. ‘ %

The powerhouse is a substantial c , that was built in several stages,
comprising three sections, the @ouse, turbine room and boilerhouse. The

boilerhouse will be examined arately in section 3.4. Appendix ‘f, figure 3

shows details of the po@\&.e.

The physical st@he of the turbine room and switch house appears to be
generally sound\, although the roofing, guttering and windows of the

powerhouse are suffering from neglect and vandalism. All plant machinery was
removed from the powerhouse structure in the 1970’s. inlets for cooling water

from the Brisbane river have been sealed.

Council rehabilitation plans centre on the retention and refurbishment of the
remaining powerhouse buildings on site to contain either, arts, sporting or
housing facilities. The open space plan would see the remaining structures

either demolished, or secured after building defects are rectified.

-4 -
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Appendix 1, figure 3 contains illustrations of the remaining stores buildings at
the site. The stores were once connected by a timber framed walkway to the
powerhouse buildings, but this was removed when the boilerhouse was
demolished. These buildings were used as stores for powerhouse needs during

its operating period.

The buildings are apparently sound, and are currently occupied by the Electrical

Services Section of the Brisbane City Council, Corporate Services Division.

Council rehabilitation plans support the retention and refurbishment of these

buildings as they form an integral part of the original powerhpuse complex.

This study did not examine these buildings as they are,cu%ntly occupied by the
Electrical Services Section of the Brisbane Cii;(: cil, the area around these

buildings is fully sealed by concreting, a
have been only used for storage of equ@k

rical records show that they

3.2 The Offices and Workshop Q&

These buildings were c@\vfed in the 1940’s to provide additional space for
the powerhouse op . They have been fully renovated and are currently
occupied for offj &e by the Electrical Services Section of the Brisbane City
Council. Appen& figures 2 and 3 show the location of these buildings. The
office workshop area of the site is viewed as non-essential to the

redevelopment of the site.
3.3 The Boilerhouse
The boilerhouse structure was demolished in May 1984. Rubble from the

demolition was placed in the basement section of the building and the debris

covered with dirt to make a smooth surface. As the original boilerhouse

-5 -
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The open space is completely grassed with a some established larger vegetation
such as Poinciana and Acacia along the river bank, and various other tree
species such as Mangos, Figs, Eucalypts and_ Callistemans dotted around the

open space. Figure 4 in appendix 1 shows the existing vegetation.

A former coal handling wharf in a poor state of repair, survives on the north-
eastern side of the open space. This wharf is still being used commercially by a
barge operator. The upper most southern section of the open space area is

being used as a car parking facility by Brisbane City Council staff.

The north-west corner of the open space is being used as an ditional storage
area for large piles of mulch and bark chips for New Farm p

"%

3.5 The Transformers @ P
The transformers were originally locate o@ne western boundary of the
‘powerhouse site, behind the carpenter’, :

former location of the transformer Q i

Appendix 1, Figure 2 shows the

5. These have been removed from the
er location of the transformers. All that

site. Mesh fencing encircles t%
remains is the concrete foundations for these structures. Gravel covers the

concrete base. Q
3.6 Coal Stockp@reas

Several former coal stockpiling areas are illustrated in figure 5, appendix 1. A
gypsum store for CSR has been constructed over the northern most area
illustrated. The stockpiling area adjacent to the powerhouse has been covered

with concrete. The area in the remaining open space has been covered with fill.
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4.0 SITE HISTORY

Prior to the construction of the powerhouse the property is thought to have
supported a racecourse for the Moreton Bay Racing Club in 1846, and
graiing/park activities from the 1880’s to the 1920’s. The Colonial Sugar
Refinery (CSR) purchased land adjacent to the New Farm powerhouse site in

1885, and established a sugar refinery in 1893.

The land on the New Farm peninsula, which the powerho now occupies,
was partially resumed from private owners and New Fa k and combined
with unoccupied allotments by the Brisbane City Coun8i 926. Brisbane City
Council records show that "Small Creek” meandeged ffom the north-west corner
of the property before entering the Brisbane %Qﬂom the south-east corner.
t

Figure 6, appendix 1 shows the location creek. The main powerhouse

buildings, the boilerhouse and the stor re built over this creek which then
cut through the southern corner Wpen space at the site. As there is no
evidence of this water course t can be assumed that it was drained and

filled during the constructiq@t e powerhouse foundations in the 1920’s.

Construction of th N stage of the New Farm powerhouse by the Brisbane
City Council, co@gn ed under the supervision of Mr. R.R.0gg, the designer of
the buildings, in 26. The turbine room and boiler house were in the first
phase developed, and operation of the powerhouse began in 1928. The
Architects and Builders Journal of Queensland, May 1928, detailed the
construction of the powerhouse and stated, " The workmanship through out is
of the best, and reflects great credit on those concerned”. The turbine room
and switch house were expanded in 1934, the boiler house and staff
accommodation in 1936, and further extensions to the boiler house were

completed in 1940.

RTI 13-106 Collection 14 Page 179

RElEase




Coal was originally transported by rail to the boilers, via an extension from
Lamington street of the existing rail services to the CSR refinery. During the
1950’s a coal handling wharf on the Brisbane river was constructed. Coal was
then shipped to the powerhouse and stockpiled adjacent to the river and behind

the boiler house. Figure 5, appendix 1 shows the location of all former coal

stockpiling areas.

In 1963 operation of the powerhouse and surrounding land was passed over to
the Southern Electric Authority, and in 1967 from the Southern Electric
Authority to the State Electricity Commission of Queensland (now SEQEB).

The powerhouse was decommissioned by SEQEB in 19 Quder the original
‘terms of contract between SEQEB, the Southern E ic> Authority and the
Brisbane City Council, Clause 39 (5) provided fqp the repurchase of the
powerhouse and associated buildings by the Bri City Council. Negotiations
began in 1973 between SEQEB and e%isbane City Council for. the
repurchase of the powerhouse and a iated buildings only, by the council.
The couricil approved the transaci d repurchased the these buildings in
1973. The remainder of the Q.’g the majority of the unimproved land,
remained under SEQEB control%EB maintained two substations and a works

depot at the remainder ite under their control.

Contracts for th ﬁ)l of plant and ancillary structures from the powerhouse
buildings were %ad by the Brisbane City Council in 19786. ltems to be
removed included the Boilers, Turbo Alternators, Pumps, Coal Handling
Facilities, Smoke Stacks and Reactors. Conditions of the contract encompassed
the cleaning of the entire site by the contractors and removal of all waste and

scrap to be disposed of in accordance with Brisbane City Council regulations.

A Sydney firm was granted the contract for the removal of plant machinery in
July 1977. This contract included the removal of asbestos from the powerhouse

buildings. Although government regulations regarding asbestos handling and

-9-
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removal were not as stringent in the 1970’s as in the 1990’s, the SEQEB
manager who was on site at this time, recalled that management and staff
responsible for removing the asbestos material were aware of the dangers of
the material and rigorous procedures were employed to remove all residues from
the site. There appears to be no assessment documentation of the relative
success or failure of this clean-up. The powerhouse buildings were then

recommended for use as storage facilities by the council.

After decommissioning of the powerhouse, parts of the site continued as a
works depot for SEQEB. Large amounts of material, consisting of concrete, soil,
and general fill were imported to the open space of the site by SEQEB during
the 1980’s. The SEQEB manager of the site at this ti ecalled that the
material originated from SEQEB cable excavations% around the city.
Imported materials were primarily soil and building rdbble from excavation
activities. There is no documentation about the h moving activities. These
activities resulted in an increase of the gr u@vel, up to 4.5m above natural
height, in some areas around the powe k

0j %ﬁe building was deemed to be unsafe by

In the early 1980’s the old b
the Brisbane City Council, an8, tenders for its demolition were called. The
contract was granted tr@«ﬁl Demolitions Pty. Ltd. in 1984. The contractors

were required to l@a the demolition, in-fill construction, and cleaning of
ilding. All walls of the boilerhouse, excepting the common

the boilerhouse

wall with the%ine bay, and the boilerhouse ground floor slab were
demolished. Fill material was then placed in the basement section of the
building. The contract specified that this material was to be clean broken
masonry reduced to singie brick size. Asbestos residues were not specifically
mentioned in the contract. Council staff were then responsible for the top-
soiling and turfing of this area. All demolished debris and materials, except for

the demolished masonry used for filling, were removed from the site.

-10 -
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In 1989 land exchanges occurred between SEQEB and the Brisbane City
Council. These land dealings between QEC, SEQEB and the Brisbane City
Council were gazetted in January 1990, and the ownership of the majority of
the site which had been under SEQEB management, was transferred to the

Brisbane City Council.

The old store building is currently being used as council stores and offices, and
parts of the powerhouse land are used for stockpiling compost and bark chips
for New Farm park operations. The New Farm Powerhouse site is now targeted

for restoration as part of the urban renewal program of the Brisbane City

<<\/2€2
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5.0 INITIAL SITE INSPECTION REPORT

An initial site inspection was carried out by officers of Scientific Services
Branch, Brisbane City Council. This inspection was carried out by Felicity
Boevink, Ken Giess, and Allan Kleinschmidt of the Scientific Services Branch of

the Brisbane City Council in April 1993.

Observations made during this inspection are included in section 3.0 Site

Location and Description.

Points of interest noted during this inspection were tha@\e\

/

. The area around the buildings was sea%@concreting.

. All buildings except for the ,powerh§s~' elf were renovated and
contained modern office and st ilities.
. There appeared to be no e@g of vegetation affected by underlying
e

contamination in the o

. The transformers h ve%removed. A concrete base covered by
gravel remains. K/

. The basem N t¥e boilerhouse was open to the environment through
breache the original entrance ways.

_There wa®a small area of exposed coal fines along the embankment
which runs next to the south-west wall of the powerhouse facing New
Farm Park.

. Large mounds of compost and bark chips are stored for New Farm park
activities on the levelled basement area of the boilerhouse and in the
north-west corner of the open space.

_There are no visible areas of coal where it was formerly stockpiled for

powerhouse operation.
-12 -
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6.0 SAMPLING PLAN

The sampling plan developed for the New Farm powerhouse site had two
distinct functional components. A triangular grid pattern of boreholes over the
open space area, and judgemental sampling based on site history of areas

around the existing buildings on site.
6.1 Sample Locations

Historical records indicated that the area of open space c% d large amounts
of imported fill. Boreholes in a triangular grid patt% ith 50 m spacing
between each bore, was judged to be the most effective method for developing
a profile for this area. Bores were drilled to ﬂ% al ground level in all cases.

Samples were collected from each discret in each bore, by auguring. The

borelogs provide a detailed description@jst layers of fill over the open space
area. Appendix 4 contains the detgiled | ations of each sampling point, sampie
depth and bore log.

Two bores based on 9@(& made from consulting historical records were
drilled in an to atte }\t find any discharge of water through the site to the
Brisbane River f &Small Creek”. Appendix 4 contains the detailed locations
of these sampli%mcnints, sample depths and bore logs.

Judgemental sampling targeted the boilerhouse rubble, drains, transformers, and
areas of exposed ash adjacent to the powerhouse building. Bores were drilled to
the concrete basement of the boilerhouse and composite samples taken -by
auger of the rubble. Drain sediments were sampled by lowering a sample
container to grab samples from the deep drains, and surface drain samples were
collected with a sampling trowel. Some gravel was collected from the sites of

the transformers. Samples of the exposed ash were collected by surface

-13 -
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sampling with a sampling trowel to a depth of 150mm. Appendix 4 contains the

detailed locations of these sampling points.

6.2 Analysis parameters

The New Farm Powerhouse site had the potential to be contaminated from a
wide range of substances originating from construction, operation and

maintenance activities.
Likely contaminants are :

_ Asbestos - Used in lagging and coating activities through the powerhouse.
" Land and structures surrounding areas where asbestos@ gs have been used
may be contaminated by overspray. The removal, 0
structures in the 1970’s was likely to have re ed the bulk of the asbestos

plant and ancillary

material, however the potential for contam of buildings, surrounding soils
and drains by dusts remained possible. emolltlon materials in the basement
of the boiler house was expected to nt high quantities of asbestos fibres.

. Coal and Coal Fines - The s%lres, and land adjacent to, coal handling or
storage facilities are moﬁﬂ( to be contaminated by coal and coal leachates.
Under normal rainfai, cowditions coal produces a highly acidic, metal-rich
leachate. Sulph &cplexes and heavy metal precipitates often result after
contact with thQ%re alkaline surface soils and waters. The complex organic

structure of coals leaches a complex mixture of aliphatic and aromatic

hydrocarbons, including a wide variety of polynuclear aromatic hydrocarbons.
Phenolic and other oxygen-containing organic compounds also leach from coal
piles. Leachates generally have high conductivities and concentrations of

suspended materials.

. Petroleum Hydrocarbons - Resulting from general operation and maintenance

practices, spillages of lubricating oils and greases as well as a variety of other
-14 -
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petroleum products are likely to have occurred. Centralised around plant and
other mechanical equipment, and possibly storehouses, these contaminants,

though biodegradable may still be present.

. Polychiorinated Biphenyls - Used for cooling oils in transformers these
compounds are highly persistent and toxic contaminants. PCB’s may be present

near former transformer and storage sites.

. Ash - Partially combusted materials and ash from coal firing, boiler ash and
flue dust fallout may be distributed across the entire site as well as
concentrated in the regions built-up with imported fill. Ash pically contains
high concentrations of polycyclic aromatic hydrocarbons, Q:)Is, halogenated
hydrocarbons, and other aliphatic and aromatic comp as well as dioxins,

furans, cyanide, metal and sulfur compounds.
Samples for analysis were collecte %ppropnately solvent or acid washed

container in all cases. 2

Samples for metals an@vﬁere collected in acid washed, glass bottles or
plastic bags manu& or soil sampling.

Samples for org ics analysis were collected in solvent washed glass bottles

’

6.3 Sample collection protocol

with solvent washed teflon cap-liners.

Samples for asbestos analysis were collected in plastic bags manufactured for

soil sampling.

Samples for dioxin analysis were collected in glass bottles with teflon cap liners.
The bottles were washed with phosphate free detergent, rinsed with water,

methanol, acetone, hexane, and methylene chloride.

- 15 -
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The sampling auger and drill bits were steamed cleaned before drilling each
bore. The sampling trowel was cleaned by rinsing with distilled water and

acetone before the collection of each new sample.

6.4 Bore Logs

Bore logs were kept for all bores drilled on the site, by David Stewart of the
Geotechincal section of the Brisbane City Council. These revealed the
stratification of fill that had been placed over the open space and the nature of

the rubble in the boilerhouse basement.

6.4.1 Bores in the open space \e\Q

The natural ground level of the open space sloped graj&y downwards from its
north western boundary (Alluvial soils approxw@v 0.6 m under the existing
surface) to the southern corner (Alluvial goi prommately 5.8 m under the
existing surface), at the edge of the Bri kﬁver The depth and variety of fill
changed with the alluvial depth pen space land. More fill had been
placed in a variety of layers ov @outhern and south-eastern corners of the
open space than in the norther nd western corners of the open space. The fill
which was characterise \Vsne was mainly sand, gravel and clay mixes that

Qatural topsoil. There were also layers of coal dust

had been placed c%
and ash over thiQE he complete borelogs are contained in appendix 4.

Bores 6,7,8,9,10 and Creek1 had the greatest depth to alluvial soils (3.2 to 5.8
m). They were exclusively located in the southern half of the open space area.
The majority of fill was placed over this portion of the open space area. There
were a variety of layers of sandy, gravelly, clayey mixes with some building
rubble detected in the bores. Ash and coal dust layers in these bores were
located at depths of 2.9 to 5.1 m. The bore profiles for this area correspond

with recollections of the SEQEB manager of the site at the time, that the
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majority of fill imported to the site was soil and building materials from SEQEB

cable excavations from around Brisbane.

Bores 4 and 5 were located on the edge of the drop in the alluvial soil level.
Alluvial soils were located 2.2 and 2.1 m under the imported fill. The profiles of
these two bores were very similar. An ash layer was detected just below the
surface at a depth of 0.2 to 0.9 m, and a second layer of ash, coal, and coal
dust was found at a depth of 1.3 to 2.2 m. Layers of sandy clay and saﬁdy

gravel fill were also found in these bores. No building rubble was detected in

these bores.

Bores 1A, 1B, 2 and 3 were drilled in the northern secti{ng\ the open space
{enil

area. Alluvial soils were found 1 m below the surface.%
oW the surface in bores

| was imported to

this area. A layer of ash was detected immediately tyl
1A, 2 and 3. This layer appeared to be the jmported material over the

northern portion of the open space area. ‘ %
6.5 The Boilerhouse @&

Two bores were drilled through%the rubble in the boilerhouse basement. These

bores contained buildin@)& cobbles and timber over a concrete floor 3.95
m under the surfa;:<\< ndy gravel surface had been compacted over this

building rubble. Q~
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7.0 CHEMICAL ANALYSES

Samples were submitted to Australian Laboratory Services Limited (ALS,
Brisbane), Safety in Mines Testing and Research Station (Simtars, Brisbane) and

the Institute of Environmental Health and Forensic Services (New Zealand).

Australian Laboratory Services Limited performed analyses for polynuclear
aromatic hydrocarbons, phenols, total petroleum hydrocarbon, sulfur, cyanide

and selected metals. ALS is a NATA registered laboratory. Quélity control spikes
and replicate samples were analysed by ALS. \2\

All samples for metals analysis were prepare in#accordance with USEPA

Method 3051 (microwave digestion for me alysis was carried out by
inductively coupled plasma atomic emis ectroscopy (ICPAES) or cold
vapour atomic absorption spectroscopy@:s) as appropriate.

Samples for polynuclear arom rocarbons and phenols were extracted by
ultrasonication, and analy Q‘as chromatography - mass spectrometry.
Samples for total petr ydrocarbons were extracted by ultrasonication,
and analysed by hr matography - mass spectrometry (GCMS) and gas

chromatograph\Q‘ e lonisation Detector (GCFID).

SIMTARS carried out asbestos testing. Tests were carried out using polarising
light microscopy techniques. Samples were sent to the Electron Microscope

Centre at the Queensland University of Technology for confirmation of results.
The Institute of Environmental Health and Forensic Services , New Zealand,

conducted testing for dioxins in the submitted samples. A travel blank, the

samples and quality control samples were all processed by the Institute of
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Environmental Health and Forensic Services. The Institute is registered by the

Testing Laboratory Registration Council of New Zealand (NATA equivalent).
7.1 Heavy Metal Contamination

Samples from the boilerhouse fill, and bores 1, 2, 3, 4, 5,6,7, 8 9 and 10
were analysed for levels of heavy metal concentration. The analytes selected
were arsenic, cadmium, cobalt, chromium, copper, manganese, nickel, lead,
zinc, and mercury. Samples were selected from all levels of fill in the bores,

including the surface soils, ash layers, imported soils and building materials.

All levels of analytes in these samples were belov%Q thresholds for
C

environmental investigation as specified by A Guide t%
Act 1991 (Chemical Hazards and Emergency Unit (Cpe . Unit), 1992) except

for those samples listed in Table [. The original@tical reports are contained

ontaminated Land

in Appendix 6.

v
Samples with heavy metal co e&ﬁion above threshold levels for
environmental investigation we @ﬁers of subsurface, imported fill in all
cases. The soil/building rubbleé’ﬁx 2.0 m below the surface in borehole 10,
and 2.5-3.0m below th(y&é in borehole 6 contained levels of copper above
the threshold environ\en investigation level. The ash layer 1.0 m below the
surface in bore ontained levels of manganese above the threshold
environmental irQﬁgation level. The surface material across the site did not

appear to be contaminated with heavy metals.

The results of the preliminary site investigation indicated that there is no
evidence of any significant metal contamination across the site. As the site was
filled with large amounts of imported material from construction activities,

isolated pockets of contamination could exist.

-19 -
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Table |
Metal Concentration At The Powerhouse Site

Borehole #3 1.0 - 1.5m Manganese | .854 500

Ash layer

Borehole #10 2.0 -2.5m | Copper 98 \ﬁ)

Gravelly sand and
building rubble

" Borehole #6 2.5 -3.0m | Copper é/ 60
Sandy gravelly clay

Samples from boreh(@Z, 3,4,5 6, 7,8 9 and 10 were analysed for

levels of concentrd&

were polynucle matic hydrocarbons, phenols and petroleum hydrocarbons.

7.2 Organic Contamination

f possible organic contaminants. The analytes selected

Samples were selected from all levels of fill in the bores, including the surface

soils, ash layers, imported soils and building materials.
All levels of analytes in these samples were below the thresholds for
environmental investigation as specified by A Guide to the Contaminated Land

Act 1991 (Chem. Unit, 1992) except for those samples listed in Table II. The

original analytical reports are contained in Appendix 6.
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Petroleum hydrocarbons were detected in the surface soil of borehole 1B. The
bore was adjacent to the old coal-handling wharf now used by a commercial
barge operator. This contamination was likely to have been caused by fuelling

operations or spillages associated with wharf activities.

Table il

Organic contaminanis at the site

Bore #1 0 - 0.25m Total petroleum @

Surface soil hydrocarbon

Bore #3 0 - 0.25m | PAH 23.6 20

Surface soil @&
Bore #5 2.0 - 2.5 m PAHQ. 20.0 20

Alluvial soils s
QA

Polynuclear aron hydrocarbons are generated by the combustion of fossil
fuels. High levels of these contaminants were expected at the powerhouse site.
PAH’s were detected in the surface soils of bores 3,4 and 9, the alluvial soil of
borehole 5 and in the ash layers of bores 6 and 8. Levels of PAH's at borehole 3
exceed threshold limits for a health based investigation. Despite the levels
detected at borehole 3, PAH levels did not appear to be excessive in the surface
soils across the site. Sub-surface levels of PAH’s did not appear to pose a

health or environmental risk in relation to future use of the site.
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There does not appear to be any significant contamination by phenols or

petroleum hydrocarbons at the New Farm powerhouse site.

7.3 Asbestos Contamination

Samples from the Boilerhouse rubble and the northern and southern sections of
the open space, and drain sediments were tested for asbestos contamination by
polarising light microscopy and scanning electron microscopy. The original

analytical reports are contained in Appendix 6.

The results for the asbestos testing for these samples are shown in Table I.

Results for the drain sediment sample were still outstandin he time that this

report was completed. @

V4
Table I %
Asbestos Concentrations At The @ arm Powerhouse

Boilerhouse #1 Org \\F))re < 1% No asbestos detected
Qate Matter > 99%

N
4 o‘asbestos detected

Boilerhouse #2 Organic Fibre < 1% No asbestos detected

Particulate Matter > 99%

No asbestos detected

Bore #3 Particulate matter 100 % Some crocidolite fibre in a
No asbestos detected subsample, no asbestos in
the remainder of the

sample
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Bore #7 Particulate matter 100 % No asbestos detected

No asbestos detected

The scanning electron mMicroscopy report for borehole 3 detecied some

crocidolite fibres in the sample. These results when compared with results by

polarising light microscopy indicated that the bulk of the sa did not contain
asbestos. @

v 4
There does not appear to be wide spread asb s _contamination at the New
Farm Powerhouse site. %

7.4 Dioxin Contamination @&

A composite sample from the Bpen space area, a sample of the exposed ash
along the embankme j runs next to the south-west wall of the
powerhouse facing *m Park, and a travel blank were sent to the Institute
of Environment@ and Forensic Services, New Zealand.

Results for these samples are presented in Table IV. The original sample reports

are contained in appendix 5.

.23 -
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Table IV

Dioxin contamination at the site

‘ Blank 0.21
“ Exposed ash 33.4
n Composite cleared area 260 “

The principle environmental sources of dioxins are suspe Q to of industrial

origin. Sources of dioxins include incineration pro \25,\ motor vehicles,

residential burning, and forest fires. Dioxin contamina’ﬁ/at the site may have

been generated by the coal firing processes us%r, power generation. Travis

et.al. (1989) reported average dioxin concend idhs of 1405 pg g for urban

sites in the United States of Ameri@a previously known source of
a

contamination, and 1819 pg g’ fo& ian urban soils. Berry et.al. (1993)
concluded that dioxins are cO y-products of human society and. are
widely dispersed in the ambienérﬁuronment.

The concentration o@ over the open space area was greater than that

found in the expg§ethash along the embankment which runs next to the south-

west wall of the\gowerhouse facing New Farm Park.
7.5 Sulphur And Cyanide Contamination

Samples from bores 1, 2, 3, 4,5, 6,7, 8, 9 and 10 were analysed for levels of
sulphate and cyanide conceniration. Samples were selected from all levels of fill

in the bores, including the surface soils, ash layers, imported soils and building

materials.
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All levels of analytes in these samples were below the thresholds for
environmental investigation as specified by A Guide to the Contaminated Land
Act 1991 (Chem. Unit, 1992) except for those sample 1B. The original

analytical reports are contained in Appendix 5.

Sulphur levels of 8700 mg/kg as sulphate, were measured in the sample of
borehole 1B. This exceeds the threshold environmental investigation level of

2000 mg/kg for sulphates.

There appeared to be no extensive sulphate or cyanide contamination across the

site.

7.6 PCB Contamination @\2\

Samples collected from the former transfor sﬁtes were found to be
unsuitable for analysis. As this area was ful!@l reted, it was concluded that
any possible PCB contamination woul ?Bcalised. If redevelopment plans
include the disturbance or use of th'\a;%

possible PCB contamination mayg essary.

Q\/
\
&

of the site, further investigation of
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8.0 SUMMARY OF RESULTS

The results for each borehole are summarised in the following tables. All results

are in mg/kg unless otherwise indicated.

Table V
Boreholes 1 - 4

% Moisture | 11.1 15.1 85 Q} 13.2 t
% Sulphur 0.29 0.01 ’.09 0.05
Arsenic 4 b 3
Cadmium | <1 <1 Q/ <1 <1
Cobalt 6 \/ a4 13
Chromium 6 . 4 13 22
Copper 21 QV 15 13 13
N
Manganese &\ 391 172 854
Nickel P 15 8 16
Lead 19 25 25 12
Zinc 43 52 48 42
Mercury <0.1 0.1 <0.1 0.1
Cyanide 0.2 0.1 0.1 <0.1
Phenol <0.67 <0.67 <0.67 <0.67
- 26 -
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Boreholes 4 - 7

PAH <0.67 <0.67 NA
Petroleum 1540 <100 NA <100
“ Hydrocarbon
Table V!

% Moisture 14.9 16.9 &6 10.8
% Sulphur 0.11 0.01 y; S?~‘70.04 0.01
y 2
Arsenic 4 3/2 V 5 8
Cadmium <1 S <1 <1
Cobalt 8 (\\, 8 5 8
Chromium 1 \V 22 20 7
Copper 11 68 22
Manganese 189 242 206 424
Nickel 9 14 11 - 13
Lead 31 7 109 50
Zinc 56 33 170 88
Mercury 0.1 0.1 0.4 0.4
Cyanide 0.1 <0.1 0.1 <0.1
27 -
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Phenol
“ PAH 10.88 20.04 1.45 <0.67 “
Petroleum <100 <100 <100 <100
Hydrocarbon
Table VI

Boreholes 8 - 10

RTI 13-106

% Moisture | 12.7 12.6) 7.2
% Sulphur | 0.05 F 0.07
Arsenic 6 2 10
2
Cadmium <1 <1 <1
Cobalt <®\/ 1 6
Chromiu¢<\> ?31 11 20
Coppe 54 11 98
Manganese 97 53 189
Nickel 11 3 9
Lead 71 84 139
Zinc 75 111 119
Mercury 0.2 <0.1 0.3
- 28 -
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Cyanide

Phenol <0.67 <0.67 <0.67
 PAH 12.28 <0.67 <0.67

Petroleum <100 <100 <1 bo

Hydrocarbon

Table VIii \28
Boreholes on boilerhouse

% Moisture 12.9

% Sulphur 0.0§V; 0.08
Arsenic Q‘ 5

Cadmiué > <1 <1
Cob& 4 2

2D

omium 14 5
Copper 27 13
Manganese | 183 90 |
Nickel 9 7
Lead 119 61
Zinc 109 51
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Mercury 0.1
Cyanide 0.4 0.1 J
Asbestos None detected None detected ﬂ
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9.0 CONCLUSION

Based on the findings of the preliminary site investigation, there is no evidence
of any significant level of contaminants which would restrict a proposed end-

use of the site for the following purposes :

1) Adaptation for arts/cuitural use
2) Adaptation for sports/recreation use

3) Adaptation for housing

4) Open space adaptation \28

if the proposed end-use of the New Farm Powerhc}l&ite is for residential
housing, or if significant excavation operati re proposed, it would be
necessary to conduct a more detailed investi n targeting those areas which
exceed threshold levels of contamina@?& environmental investigation as
determined by Chem. Unit (1992). \/

%

it will be necessary to instigate@scussions with the Department of Environment
and Heritage (O.Id.),'Con@ated Land Unit in regard to the following:

: T@oosed development of the site

. Re¥ults of the preliminary site investigation

. The need for further site assessment

_31 -
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FIGURE 7 Open space facing% pwest boundary
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FIGURE 9 Surface of the de 1 boilerhouse
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FIGURE 10 Open doorway to boilerhouse basement
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Cleared Area Composite

Composite of soils from the open

space

Exposed Ash

Surface ash from the embankment
which runs next to the south-west
wall of the powerhouse facing New

Farm Park.

Travel Blank

Travel blank

Transformers

Composite Drains

Gravel from tr S@ﬁners
%

Composite fy) drains around the

powe and boilerhouse

Boilerhouse #1

ité of rubble in'the

erhouse basement

Boilerhouse #2

;’ Composite of rub'ble in the

boilerhouse basement

Open space, coal, coal dust, ash, fill

ore #1A 0.25 \n

Bore #1A 0.0 - 0.25@
L N
h

Open space, gravelly sand, fill

Bore #1B 0.0 -%.25 m

Open space, silty clay, topsoil

Bore #1B 0.25 - 1.6 m

Open space, gravelly sand, ash and
tuff, fill

Bore #2 0.0 - 0.25 m

Open space, silty sand, topsoil

Bore #2 1.5 - 2.0 m

Open space, sandy clay, alluvium

Bore #3 0.0 - 0.26 m

Open space, sandy gravel, fill

Bore #3 1.0 -1.56'm

Open space, sandy clay, ash, fill and

alluvium
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Bore #4 0.0 - 0.25 m

Open space, sandy gravel, fill

Bore #4 0.5 -1.0 m

Open space, ash, fill

Bore #5 0.0 - 0.25 m

topsoil

Open space, gravelly sandy clay, J‘

Bore #5 2.0- 2.5 m

Open space, ash, coal, coal dust, fill

Bore #6 0.0 - 0.25 m

Open space, sandy gravelly clay, fill

Bore #6 0.25 - 1.5 m

Open space, gravelly sand, rubble,
fill

Bore #6 2.5 -3.0m

Open space,@ gravelly clay,
ash, fill

Bore #7 0.0 - 0.25 m

, ¢
Opn%%\e, Sandy gravelly clay,

Bore #7 1.0- 1.5 m

\)
en space, gravelly sand, rubble,

/il

Bore #7 2.5 -3.0m

Open space, gravelly sand, ash, fill

Bore #8 0.0 - 0.26'm

Open space, silty gravelly sand, fill

2\
Bore #8 3.0 - ?ﬁq\

Open space, silty gravelly sand, ash
rubble, fill

Bore #9 0.0 - 0.25 m

Open space, sandy clay, topsoil

Bore #9 3.6 -4.0m

Open space, sandy gravelly clay,
rubble, ash, fill

Bore #10 0.0 - 0.25 m

Open space, gravelly sand, fill

Bore #10 2.0- 2.5 m

Open space, gravelly sand, rubble,
fill
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Bore #10 5.5 -6.0 m Open space, sandy clayey gravel,
ash, fill
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PPK
. Environmental Site Assessment Lot 2 on RP 210504,
- New Farm Power Station,
Lamington Road, New Farm, Queensland

Executive Summary

PPK Environment and Infrastructure was commissioned by Brisbane City Council to undertake a
Limited Stage 2 Environmental Site Assessment (ESA) at Lot 2 on RP210504 of the former New
Farm Power Station, Lamington Road, New Farm. The investigation program was undertaken to
establish the environmental integrity of the site with respect to potential contamination impacts
prior to finalising detailed development plans for the land and obtaining development approval.

The scope of works for the investi gation program included:

i, Soil sampling (using the Council drilling crew/contractor) of seven soil bores to a maximum
depth of 6 metres (or bit refusal);

ii.  Sampling of soils for laboratory analysis of total petroleum hydro ns (TPH), polycyclic
aromatic hydrocarbons (PAHs), total Phenols and selected heavy Is (arsenic, cadmium,

copper, chromium, lead, nickel, zinc and mercury); %
iii. Supervising the installation of three 50 mm diameter groungwa r monitoring wells;

iv. Sampling of groundwater for laboratory anal %VTPH, PAHs and selected heavy
metals(arsenic, cadmium, copper, chromium, Iea% el, zinc and mercury);

v.  Collation of results and production of re

The major findings of the envi ronmental Msment showed:

» Near surface lithology encounter%l g the sampling programme consisted of a fill material
typically ranging in depth from 0.3%o 2.6 metres below ground level (mBGL) overlying a silty
clay, containing minor sa W, to a depth of 6 mBGL. Sand content in the silty clay
increased with depth.

s Onssite headspac Nening of soil samples collected during the soil bore hole program
reported neglig C readings in the seven soil bores sampled, (BH2 to BH8).

s The calculated #irection of groundwater flow is to the north toward a north reach of the
Brisbane River.

s An elevated (ie > DoE investigation levels) copper level was reported in one primary soil
sample submitted for laboratory testing. The elevated copper level was below NEHF Health-
based investigation guidelines for recreational and/or commercial purposes.

o Elevated TPH (C¢-C3e) levels were reported in two primary soil samples submitted for laboratory
testing.

o Soil samples submitted for laboratory testing of PAHs and Phenols reported levels within
current regulatory/threshold criteria.
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« Groundwater samples submitted for laboratory analysis of TPH, PAHs and the selected heavy
metals (arsenic, cadmium, chromium, COpper, lead, nickel, zinc and mercury) reported levels
within ANZECC Guidelines for Fresh Waters and the Dutch Intervention guidelines. Elevated
levels, (with respect to background analyte levels), of chromium, copper, lead, nickel and zinc
levels may be present in the groundwater.

. The following potential complete exposure pathways to humans and/or environment were
identified:

» Exposure of on-site commercial workers due to volatilisation of (hydrocarbon) constituents of
concern from surface soils into outdoor and indoor air;

» Exposure of on-site commercial workers due to ingestion and inhalation (dust) of
constituents of concern in surface soils and dermal contact with constituents of concern in

surface soils; and

» Exposure of off-site nearby property occupants/users to inha@&ail‘bome constituents of

concern from surface soils.

. Based on results of the investigation, and the understapdipg tﬁat the site is to be redeveloped as
a community/cultural precinct, the identified ¢ xposure pathways are considered
unlikely to present a risk to human health and/oﬁh ironment.

It is recommended that the following ris nagément options be considered to manage/address
potential health and environmental fi Ciated with potential/actual contamination issues

identified at the site:

o Further investigations to g€
current regulatory/threst @ it

s A further round \rSundwater monitoring to confirm the initial results of groundwater
sampling and@_‘a ulated direction of groundwater flow (NB the calculated groundwater
flow direction is\pased on one gauging event). Additional groundwater investigations may be
required to confirm background concentrations for selected heavy metals;

o Liaison with the DoE to outline investigation results to date and confirm an appropriate
remedial/site management strategy, if required; and/or

5 Preparation of a Site Management Plan (SMP) fo ensure that any risks identified by
investigations are appropriately managed in a manner which protects human health and the
environment and ensures the site is suitable for the specified use.
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RTI 13-106

Environmental Site Assessment Lot 2 on RP 21 0504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

Introduction

In March 1998, PPK Environment and Infrastructure (PPK), was commissioned by
Brisbane City Council (BCC) to undertake a Limited Phase 2 Environmental Site
Assessment (ESA) at Lot 2 on Registered Plan (RP)210504 of the former New Farm
Power Station site, Lamington Road, New Farm, Queensland.

PPK understand that BCC are finalising redevelopment plans for the site and the site
works were therefore undertaken to establish the environmental integrity of the site
with respect to the potential impacts of past uses of the site. The scope of works
undertaken for this investigation program was structured to compliment the following
previous site investigations at the former Power Station facility:

= Preliminary Site Assessment (PSA) on QTSC/QEC facilQ)f Former New Farm
Power Station, Woodward-Clyde, March 1997: and

. ESA of New Farm Power Station, Lot 4 on R 4, PPK Environment and
Infrastructure, September 1997 (Ref 1D: 84J1 SBBj‘R 2Asr).

Site works reported herein address the sc %orks as set out in PPK's proposal,
dated 3rd March 1998. The scope of wor@ ed:
o Soil sampling (using the Coun%ing crew/contractor) of seven soil bores to a

depth of approximately 6 metre it refusal);

2 Sampling of soils for | analysis of total petroleum hydrocarbons (TPH),
polycyclic aromati tbons (PAHs), total Phenols and selected heavy metals
(arsenic, cadmium, COPpeEr, chromium, lead, nickel, zinc and mercury);

o Supervising@l llation of three 50 mm diameter groundwater monitoring
wells;

o Sa @rgroundwater for laboratory analysis of TPH, PAHSs, Total Phenols and
s heavy metals; and

. Collation of results and production of report.

site works were conducted during the period 4 to 13 March 1998.

Collection 14 84K043A-PROOTA]f Page 235€° " e




2.1

2.2

2.3

2.4

2.5

RTI 13-106

Environmental Site Assessment Lot 2 on RP 210504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

Background Information

Property Address/Description

The site of concern for this assessment is the former Queensland Electricity Commission
(QEC) facility immediately to the north west of the former Powerhouse building. The
property is described as Lot 2 on RP 210504 and is located at the southern end of
Lamington Road, New Farm. A map showing the site location is supplied in
Appendix A.

Party Respensible for Assessment

City Design Q
Brisbane City Council, \b
T. C. Beime Centre, @
Brunswick Street Mall,

Y4

Fortitude Valley, Qld, 4006. @
Environmental Consultant %
PPK Environment and lnfrastructur@

IBM Centre

348 Edward Street, @V
Brisbane, QLD, 4000 Q~
Proposed se

The New rNower Station is currently decommissioned and is being considered for
re-develepment as a community/cultural precinct. The proposed development plan for
the fo EC facility includes an underground carpark and courtyard/walkways.

Operator of Site

The registered owner of the site is Brisbane City Council. The site is currently non-
operational.
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RTI 13-106

Environmental Site Assessment Lot 2 on RP 21 0504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

Overview of Previous Works

The Former New Farm Power Station including the QEC facility, have been the subject
of three previous site investigations:

o Stage 1 - Preliminary Site Investigation New Farm Powerhouse, Brisbane City
Council Analytical Services, (1993; referenced and summarised in the PPK ESA
report, September 1997).

o PSA on the QTSC/QEC Site - New Farm, Woodward-Clyde (March, 1997).

e ESA of New Farm Power Station, PPK Environment & Infrastructure (September,
1997).

The following provides a summary of the key findings of the sampling programmes
conducted as part of these investigations. %

Stage 1 Preliminary Site Investigation by Brisbane C'yy ouncil (1993).

The Stage 1 Preliminary Site Investigation ga¥r t by BCC was principally confined

to an area of fill on the eastern side of the=€e with further sampling occurring in the
boiler house rubble, and various su@tions. The sampling results indicated:

o 'Soil samples obtained fro %:( of fill (ooreholes 3, 6 and 10) reported selected
heavy metal concentra% ater than Department of Environment (DoE)
guidelines.'; and Q~

o 'Organic compotid results greater than DoE levels were obtained in three samples
(boreholes 1; g@. and asbestos was detected in borehole 1.’

The reparf\concluded that ‘there was no evidence of any significant levels of

contagﬂ) which would restrict the development of the site for the end uses
proposéd.’

Preliminary Site Assessment (PSA) on the QTSC Site - New Farm, Woodward-Clyde,
(March, 1997).

Woodward-Clyde were commissioned by BCC in 1997 to conduct a PSA for the former
QEC facility (also referred to as ‘QTSC’ site, and which this report is also focused). The
assessment works included sampling from three locations (see Figure 1 in Appendix B).
The results of this limited investigation indicated:

. Surface samples obtained from the sampling locations reported selected heavy
metals (As, Cr, Cu, Pb and/or Zn) at concentrations greater than the DoE threshold
values.
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The report concluded that 'although heavy metals were detected at levels marginally
exceeding the DoE investigative and health based thresholds, the contamination
appears to be confined to the relatively shallow depths of ash and coke fill encountered
across the site.'

Environmental Site Assessment(ESA) of New Farm Power Station, PPK Environmeni &
Infrastructure (September, 1997).

The ESA undertaken by PPK was concentrated on the Powerhouse area of the site and
with respect to the soil sampling program showed:

. 8 out of the 23 soil sample submitted for laboratory analysis reported selected
heavy metals (As, Cd, Cr, Cu, Hg, Ni, Pb, and/or Zn) and/or PAHs levels in excess
of the DoE threshold values.

Report recommendations for consideration included a healt assessment (HRA) for

selected parameters to assist in developing appropriate strategies for impacted
soil material and further investigations to delineate t teht of soil contamination in

areas which may require remedial works.

N\
&

Y4
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Site Description

Topography

The site occupies a near rectangular piece of land approximately 120 metres by
100 metres in dimension (approximately 1.2 ha) and consists of several buildings which
include offices, workshops and former transformer locations. The remainder of the
property is covered in either bitumen or concrete with small former garden/grassed
areas. The site is relatively flat with the surrounding area sloping towards the Brisbane
River.

A site location map is presented on Appendix A.

Surrounding Land Use Q}zg

The former New Farm Power Station is situated at the ®fid of Lamington Road, in an
area used extensively for light industry and p@;fen space.

Energex (formerly SEQEB) operates a sub Zdjacent to the northern boundary of

the site and a Commonwealth Sugar REfiReTies (CSR) gypsum bulk handling depot is
located approximately 200 metre of the site. The site is bordered on the south
west and north east by New &a 'k and Power House Park, respectively. The
Brisbane River defines the sqgt oundary of the site.

Regional and Local Geology

The New Farm is located on Quaternary aged undifferentiated alluvial plains
consistin% d, silt, clay and gravel. The alluvial sediments overlay a sequence of
Triassicageth, volcanic and sedimentary rocks including ignimbrite, stratified and
massi@olitic tuff, conglomerate, sandstone, and screebreccia horizons. The
Triassic-dged volcano-sedimentary rocks are underlain by the Neranleigh - Fernvale
Beds a folded metasedimentary sequence of interbedded shale, siltstone and greywacke
(Brisbane Sheet 9543, 1:100 000 Geological Map; Department of Mines, 1986).

Near surface lithology encountered during the sampling programme consisted of a fill
material typically ranging in depth from 0.3 to 2.6 metres below ground level (mBGL)
overlying a silty clay with minor sand lenses to a depth of 6 mBGL. Sand content
within the silty clay increased with increasing depth. A summary of the subsurface
geological profile is presented in Table 1 and full bore logs with sampling details are
presented in Appendix C.
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Table 1: Generalised Stratigraphic Log

Depth (mBGL) Lithology
0.0-0.3 Concrete.
0.3-2.6 FILL; Material including silty clay, concrete fragments, ash, timber and gravel.

2.6-5.0 CLAY; Dark grey brown silty clay, with minor sand lenses, moist, medium to

high plasticity.
5.0-6.0 CLAY; Dark grey brown silty sandy clay, fine grained sand, wet, low plasticity.
4.4 Groundwater
Site investigation works encountered the groundwater at imately 3 to 4 mBGL
and the calculated groundwater flow direction is to the {9 wards a north reach of

the Brisbane River.

(DP1) Water Resources database for the New area. The groundwater in the area is

suitable for most purposes but margin% uman consumption, ('Groundwater
ydrogeological Series, 1987). The

Resources of Queensland' 1:250
groundwater is reported to have a @ ssolved ion concentration of 500-1500 mg/L.

4.5 Surface Drainage Q}’

Stormwater runoff from thg concrete/bitumen covered areas of the site is collected in a

drainage system EfWed south towards the Brisbane River.

\
&

There are no water supply bore records cont%inedﬁvithin the Department of Industry

RTI 13-106 Collection 14 84K043A-PROOTAJf Page 23$¢ 6




) ) 4 Ca ¥ 3 T L0 Em o J

m O 0 e B4 =]

] s

1 =

PPK

S.

5.1

5.2

RTI 13-106

Environmental Site Assessment Lot 2 on RP 210504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

Site Investigation Works

Site works consisted of sampling and testing of soil samples collected from seven soil
bores (BH2 to BH8). The soil bore locations were based on a systematic grid pattern
over the study area. A site layout showing the sampling locations is presented in
Appendix B. Borehole BH1, a geotechnical/monitoring bore drilled by the BCC
geotechnical department, was constructed prior to the commencement of the
investigation programme and is shown on the sample location plan. BH1 was drilled
to a depth of approximately 23.5 metres. The grid pattern was designed to provide a
baseline coverage of the near surface soil conditions encountered on site. Sampling
methodologies were consistent with PPK's ESA Field Procedures, (December 1995).

Soil Sampling Q

Soil samples were obtained at 0.5 mBGL, at 1.0 m B d then 1.0 m intervals (from
the ground surface) to a depth of 6.0 mBGL from eachojpbore for on-site screening of
Volatile Organic Compounds (VOCs) and possible beo tory analysis.

On-site headspace screening of soil sam cted during the soil boring program
reported negligible VOC readings in the ore holes sampled, (BH2 to BH8). A
summary of headspace screening reé(&'presented in Table D4 of Appendix D.

After collection, all samples storéd in chilled containers, at a temperature of less
than 4°C. A total of fou
certified analysis of se

nickel, lead, zinc and

eavy metals (arsenic, cadmium, chromium, copper,

mary soil/fill samples were submitted for NATA p?ﬁt

cury) and TPH. Eight near surface soilffill samples were ks

wh

-

submitted for NATA\certified analysis of PAHs and total Phenols. (relorse

Groun@s@e Sampling Methodology and Locations

Threegmt soil bores were completed as groundwater monitoring wells (BH3, BH6
and BH®). Monitoring well locations are presented in the site layout in Appendix B
with well logs and construction details supplied in Appendix C. Monitoring wells were
positioned in a triangular arrangement across the site to determine groundwater flow
direction and also the nature and extent of potential groundwater contamination.

The wells were constructed in existing soil sample/geotechnical bores and completed
with 50mm diameter Class 18 PVC threaded screen and casing and a sealable cap. A
graded sand filter pack was placed around the PVC screen and a bentonite seal was
installed immediately above the sand pack to the ground surface to prevent surface
water infiltration to the aquifer. Surface completion was a flushed mounted protective
cover set in a concrete pad.

Sampling of the groundwater wells was conducted on 12th and 13th March 1998. The
sampling procedure was as follows:
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o Prior to sampling all wells were gauged with a water level and then
developed/purged up to five well volumes (or until dry) so that a representative
sample may be obtained.

« Field parameters, (temperature, electrical conductivity and pH) were measured
after each well volume was removed to confirm stabilisation of parameters prior to
the commencement of sampling.

o Groundwater wells were sampled using a stainless steel bailer. The bailer was
rinsed in Decon90 prior to use in each of the wells and a new length of rope tied
to the end to reduce the risk of well cross contamination.

A summary of the field gauging and purging data is presented in Appendix F. After
collection, groundwater samples were transferred to appropriate acid washed, solvent
rinsed, glass and polyethylene sample containers and stored in eskies containing frozen
ice bricks to maintain a temperature below 4°C.

Handling of Samples Q\/z\

oil nd/or groundwater samples were
in of Custody forms and the field
rified for the soil samples, the samples
ample refrigerator at a temperature below
he esky with fresh ice bricks and submitted to

Upon completion of daily field activities, al
checked for labelling consistency with
sampling record. Once the labelling w
were stored overnight/the weekend in
4°C. The samples were then repa

the laboratory. @\/

Q\/
N\
&

_ R
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Laboratory Anaijysis

Analytical Laboratories Used

All primary and QA/QC analyses were performed by Amdel in their Sydney (New
South Wales) laboratory. NATA certified methodologies were used for all analysis. All
laboratory QA/QC procedures are described within the laboratory reports.

Laboratory Results - Soil

Analytical testing of soilffill samples collected during the sampling program and
submitted for laboratory analysis reported: 2

s Copper levels in one sample (BH5;1.0) above the DQE jingstigation guidelines;

= Arsenic, cadmium, chromium, and zinc levelS\@&ege within DoE investigation
guidelines; ’

« TPH CgCsg levels in two samples (BHg#.5, & BHS; 0.2-0.4) were reported in
excess of the DoE recommended guielne¥. TPH levels for all other soil samples
submitted for testing were reportediwithtifl the recommended regulatory guidelines;

o Concentrations of PAHs and t

and consequently lowe
Investigation guidelin 5@
A summary of the analQal results compared to assessment criteria is presented in
Tables D1 to Vndix D, and returned chain of custody forms, laboratory
1S

D4
certificates and re presented in Appendix E.
Lab?@"y Results - Groundwater

Analytica! testing of groundwater samples collected during the sampling program and
submitted for laboratory analysis reported:

enols below the laboratory limits of detection
e DoE, ANZECC and/or NEHF Health Based

= Concentrations of TPH, PAHs below the laboratory limits of detection and
consequently lower than the ANZECC guidelines for the Protection of Freshwater
Aquatic Ecosystems and the Dutch Intervention Guidelines.

= Selected heavy metals levels reported for all groundwater samples were within the
ANZECC guidelines for the Protection of Freshwater Aquatic Ecosystems and the
Dutch Intervention Guidelines. Reported chromium, copper, lead, nickel and zinc
levels (in groundwater sample BH8) and zinc levels (BH6) may be elevated with
respect to potential background levels; (further monitoring would be required to
confirm potential contaminant levels and/or background concentrations).
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Note should be made that while Brisbane River reaches along the southern boundary of
the site are estuarine (ie tidally affected), the ANZECC guidelines for the Protection of
Freshwater Aquatic Ecosystems may be considered more appropriate for the
hydrological conditions encountered in this area.

A summary of the analytical results compared to assessment criteria is presented in
Tables D5 to D7, Appendix D, and returned chain of custody forms, laboratory
certificates and reports are presented in Appendix E.

Quality Assurance/Quality Control

Field investigation sampling procedures conformed to PPK Quality
Assurance/Quality Control protocols to prevent cross contamination and preserve
the sample integrity.

All laboratory QA/QC procedures are described within boratory reports.

% of the total number of
for NATA certified analysis;

Duplicate soil samples equivalent to approxim
primary samples analysed were submitted to Am
and ’

y Amdel recorded consistent results
idm, chromium, copper, lead, nickel, zinc
ared with the original soil sample (TP7;4.0)

The duplicate soil sample (TP7;7.0)
for selected heavy metals (arsenic,

and mercury) and TPH whe
results. @I\/@
Q¥
QS
<&
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Contamination Criteria

The laboratory analysis results are compared with commonly applied regulatory
requirements/criteria for sites which have potentially been impacted through previous
land use. The contaminant acceptance criteria are usually threshold concentrations of
specific contaminants which, if exceeded in a particular sample, may pose a health or
environmental based risk and warrant further site specific investigation or risk analysis.

For all analytes tested in soil samples, Queensland DoE Soil Investigation Levels
(Queensland DoE, 1992) have been adopted as the regulatory criteria in the first
instance, with ANZECC and/or National Enviro Health Forum (NEHF)/South Australian
Health Commission (SAHC) Health Based Soil Investigation Levels criteria used in the
absence of DoE guidelines.

For all analytes tested in groundwater samples, ANZEC stralian Water Quality
Guidelines for Fresh and Marine Waters (ANZECC, have been adopted as the
regulatory criteria in the first instance, with Dutch Int ion Guidelines (Ministry for

Housing, Spatial Planning and the Environment,/Netherlands, 1994) used in the

absence of ANZECC Guidelines. %
Q/?‘
&Y
\/Q‘
QO

N\
&
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Qualitative Risk Assessment

Reported levels of copper and/or TPH were reported above the DoE investigation
levels. Elevated (ie >DoE investigation levels) contaminant levels were mainly
recorded in the near surface fill material, however, elevated copper levels were
reported in the underlying silty clay. However, elevated copper levels were below
NEHF Health-based investigation guidelines for recreational and/or commercial
purposes. The contaminant levels reported in the Woodward Clyde March 1997 PSA
also do not exceed NEHF Health-based investigation guidelines for recreational and/or
commercial purposes.

The levels of selected heavy metals reported for the groundwater samples were within
the ANZECC guidelines for the Protection of Freshwater Aqyatic Ecosystems and the
Dutch Intervention Guidelines. Note should be made t arginal to moderately
elevated levels (with respect to background analyte levels romium, copper, lead
nickel and zinc levels may be present in the ground N\ Further monitoring (and/or
investigations) would be required to confirm the hce of these metals in the
underlying groundwater. V4

Based upon these results, (and the unde hat the site is to be redeveloped as a
community/cultural precinct), the poteafi mplete exposure pathways to humans
and/or the environment were ident] r the following reasonable case:

1. Exposure of on-site com i orkers due to volatilisation of (hydrocarbon)
@ ace soils into outdoor and indoor air;

constituents of concern

2. Exposure of on-site coémercial workers due to ingestion and inhalation (dust) of
constituents of.cencern in surface soils and dermal contact with constituents of
concern in u@@ soils; and

ents of concern from surface soils.

3. Expos@off—site nearby property occupants/users to inhalation of airborne
co@,‘

PPK consider that the following identified complete exposure pathways are unlikely to
present a risk to human health and/or the environment:

1. The identified constituents were predominantly non-volatile, heavy hydrocarbons
in the chain length Cyg to Cs¢. The elevated TPH levels were also reported in the
top 0.5m and carpark construction works may be expected remove a significant
proportion of near surface material. ~Exposure to hydrocarbon vapours is
therefore considered unlikely.
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2&3. The proposed redevelopment plans (ie carpark and courtyard areas) may be
expected to remove or cap areas of contaminated soil. A site-specific workplace
health and safety plan (WHASP) will be required for the construction phase of the
redevelopment. Exposure to contaminated soils via ingestion, inhalation and/or
dermal contact is therefore considered unlikely. Elevated heavy metal levels are
also within NEHF Health-based investigation guidelines.

Other Issues

In addition to the above chronic risks, the natural degradation of organic compounds in
areas of surface impacts may pose a risk by the generation of potentially explosive or
asphyxiant vapours (i.e. methane and carbon dioxide). Such a risk would be likely if
vapours can migrate and collect within sub-surface utility/service conduits, in the
vicinity of electrical infrastructure or in trenches excavated on-site.

It is assumed that suitable work practices would be in to reduce the risk of
explosion/asphyxiation from works at the site. @

Y4

&
N
0&@
\
S
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Risk Management Options

Based upon the results obtained during the March 1998 ESA and PPK's understanding
that the site is to be redeveloped for commercial/recreational activities, the following
risk management options may be considered to manage/address potential health and
environmental risks associated with impacted soils identified at the site:

Further investigations to delineate the extent of fill material containing
contaminants at/above current regulatory/threshold criteria;

A further round of groundwater monitoring to confirm the initial results of
groundwater sampling and the calculated direction of groundwater flow (NB the
calculated groundwater flow direction is based on one gauging event). Additional
groundwater investigations may be required to confirm ground concentrations
for selected heavy metals;

Liaison with the DoE to outline investigation% to date and confirm an
if

appropriate remedial/site management strategy, ired; and/or

/
Preparation of a Site Management Plan ) to ensure that any risks identified by
investigations are appropriately ma i a manner which protects human

he site is suitable for the specified use.
The SMP would outline mana onditions relating to contamination issues
that may include, but not ited to, health and safety and appropriate

remedial/management c@it} ng strategies.

Q\/
N\
&

health and the environment and ens
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Conclusions

This investigation consisted of a soil and groundwater sampling program, at New Farm
Power Station, Lamington Road, New Farm to assess the environmental integrity of the
site prior to redevelopment by Brisbane City Council. The site investigation consisted of
the sampling and analyses of soil samples collected from seven soil bores and
groundwater samples collected from three groundwater monitoring wells, in
accordance with the Scope of Works.

The following conclusions can be made with respect to this assessment:

o

Near surface lithology encountered during the sampling programme consisted of a
fill material typically ranging in depth from 0.3 to 2.6 metres below ground level
(mBGL) overlying a silty clay, containing minor sand Ien@to a depth of 6 mBGL.

Sand content in the silty clay increased with depth. \&
d

On-site headspace screening of soil samples ¢ uring the soil bore hole
program reported negligible VOC readings in the Seven soil bores sampled, (BH2
to BH8). ’

The calculated direction of groundw: is to the north toward a north reach
of the Brisbane River.

The elevated copper level wa NEHF Health-based investigation guidelines

for recreational and/or copmperciel purposes. An elevated (ie > DoE investigation
levels) copper level rted in one primary soil sample submitted for

laboratory testing. Q‘
Elevated TPH (%:I?) evels were reported in two primary soil samples submitted
for laborato .

Soil sa bgls mitted for laboratory testing of PAHs and Phenols reported levels
wit '&r t regulatory/threshold criteria.

ndwater samples submitted for laboratory analysis of TPH, PAHs and the
selected heavy metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc
and mercury) reported levels within ANZECC Guidelines for Fresh Waters and the
Dutch Intervention guidelines. Elevated levels, (with respect to background
analyte levels), of chromium, copper, lead, nickel and zinc levels may be present
in the groundwater.

The following potential complete exposure pathways to humans and/or
environment were identified:

»  Exposure of on-site commercial workers due to volatilisation of (hydrocarbon)
constituents of concern from surface soils into outdoor and indoor air;

> Exposure of on-site commercial workers due to ingestion and inhalation (dust)
of constituents of concern in surface soils and dermal contact with constituents
of concern in surface soils; and
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»  Exposure of offsite nearby property occupants/users to inhalation of airborne
constituents of concern from surface soils.

= Based on results of the investigation, and the understanding that the site is to be
redeveloped as a community/cultural precinct, the identified complete exposure
pathways are considered unlikely to present a risk to human health and/or the
environment.

Based on these conclusions, it is recommended that the following risk management
options be considered to manage/address potential health and environmental risks
associated with potential/actual contamination issues identified at the site:

« Further investigations to delineate the extent of fill material containing
contaminants at/above current regulatory/threshold criteria;

the initial results of
undwater flow (NB the
gauging event). Additional
ackground concentrations

o A further round of groundwater monitoring to confj
groundwater sampling and the calculated direction
calculated groundwater flow direction is based o
groundwater investigations may be required to

for selected heavy metals; ,

o Liaison with the DoE to outline inve%n results to date and confirm an
appropriate remedial/site manageme , if required; and/or

(SMP) to ensure that any risks identified by
naged in a manner which protects human
sures the site is suitable for the specified use.

o Preparation of a Site Managem
investigations are appropria

RDse

Collection 14 84K043A-PROOTAjf Pagel2p 16




PPK
-2 Environmental Site Assessment Lot 2 on RP 210504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

11. Statement of Limitations

() Wi wd

This assessment was restricted to the agreed-upon Scope of Services. No
representations or warranties are made concerning the nature or quality of the soil and
water, or any other substance on the Property, other than the visual observations and
analytical data as stated in this report.

On all sites varying degrees of non-uniformity of the vertical and horizontal soil
conditions are encountered. Hence no sampling technique can completely eliminate
the possibility that samples are not totally representative of soil conditions encountered.
The sampling can only reduce this possibility to an acceptable level.

it should also be recognised that site conditions, including_contaminant extent and
concentrations can change with time. This is particularly r nt if this report is used
after a protracted delay, such that further investigation of th may be necessary.

In preparing this report, PPK Environment & Infra%ure has relied upon certain
verbal information and documentation provided by the client and/or third parties.
Except as discussed, PPK Environment Infrastructure did not attempt fo
independently verify the accuracy or co ss of that information, but did not
detect any inconsistency or omissio ture that might call into question the
t% &o
on

validity of any of it. To the extent that nclusions in this report are based in whole
or in part on such information, th tingent on its validity. PPK Environment &
Infrastructure assume no sipflity for any consequences arising from any
information or condition % concealed, withheld, misrepresented, or otherwise
not fully disclosed or avék 0 PPK Environment & Infrastructure.

Within the Iimidta%wme agreed-upon Scope of Services, this assessment has been

1 r3 (e ] )

@

undertaken an 'med in a professional manner, in accordance with generally
accepted p &?5, using a degree of skill and care ordinarily exercised by reputable
environ | cbnsultants under similar circumstances. No other warranty, express or
impli ade.

. ma [

This report is based upon the Scope of Services, and is subject to the Limitations and
Restrictions, defined herein. It has been prepared on behalf of Brisbane City Council
(BCC) for the benefit of BCC. No person or organisation other than BCC is entitled to
rely upon any part of it without the prior written consent of PPK Environment &
Infrastructure; and such third party in using or relying on this report shall have no legal
recourse against PPK Environment & Infrastructure or its parent or subsidiaries, and
shall indemnify and defend them from and against all claims arising out of, or in
conjunction with, such use or reliance.

J
]
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Borehole Log

- BH2

New Farm Power Station ESA

E STRATIGRAPHIC DESCRIPTION  LOG I?Egg‘l;_})-l SAMPLE NO DETAILS
GENERAL INFORMATION
i ‘ONATURAL GROUND LEVEL 00 LOGATION:
Concrete New Farm Power Station
04 |BH2:05 Lamington Road
Clay - Medium Brown silty clay, PID 0.0 ppm New Farm
dry, low to med plasticity
BH2;1.0
PID 0.0 ppm DATE DRILLED 4 March 1998
15 EQUIPMENT USED
Silt - Yellow brown sandy silt, Drilling Company:
Dry, low plasticity BH2;2.0 Paddy Christensen & Son
2.0 PID 0.0 ppm Drilling Rig with

Silt - Brown clayey silt,
Moist, low to med plasticity

Clay - Brown clay with streaks of
sand, Moist, medium plasticity
Groundwaterat~3.5m o
Clay - Grey brown silty clay with

1 nodules of sand, wet, medium

H to high plasticity

| Clay - Dark grey silty clay with
streaks of sand, wet,

medium plasticity

Clay - Dark grey sandy silty clay,
wet, low to med plasticity

Bore Log ceased at 6.0 m

() _V[BH26.0

28
BH2;3.0
PID 0.0 ppm

S BH2;4.0
e PID0.0 p%
45 ) Y“
%X,

35

PID 0.0 ppm

120 mm solid stem auger.

BOREHOLE BH2

Loggenh &) Bersonal information

Samypled48y) PBersonal information

Field Classification

0 No obvious contamination

1  Slight visual contamination and/or
slight order

Visual contamination and/or odour
Gragp#sigg! contamination and/or
strong odour

2
3

.,

Notes

Collection 14
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BORE HOLE DETAILS - BH3
New Farm Power Statfion ESA

LOG

WELL CONSTRUCTION

DETAILS

ONAWRAL GROUND LEVEL

ISTRAHGRAPHIC DESCRIPTION

é]oncrete

Clay - Dark grey silty clay,
dry, low to med plasticity

Sand - Brown clayey sand,
fine grained sand, moist,
low plasticity

Clay - Grey brown silty clay,
Moist, medium plasticity

Clay - Dark Grey silty clay,
wet, medium to high plasticity

Groundwater at ~3.8 m

v

Borehole terminated at 3.5

mBGL

GENERAL INFORMATION

LOCATION: Lamington Road,
New Fam,

DATE DRILLED: 6 March 1998

Y
al b [

e rqgsiru
prledfliin

¥
A

%r acid washed, PVC screen from 4.0

EQUIPMENT USED
Drilling Company:

Paddy Christensen & Son
Drilling Rig with

120 mm solid stem auger.

Consfruction Details
50 mm Class 18 threaded, slofted,

to 5.5 m BGL, Filter sand from 3.3
m BGL fo 6.0 m BGL, bentonite
seal from 0.1 mto 3.3 mBGL,
Concrete pad and flush

mount from ground surface fo
0.1 mBGL Lockable cap.

;ﬁn 1-;3;1'.14

e

PID READINGS

DEPTHMBGL)  PID (ppm)
0.5 0.0

1.0 0.0

2.0 0.0

3.0 0.0

4.0 0.0

5.0 0.0

6.0 0.0

Loggedpiye) !al information

Sampled By i‘\al information

BOREHOLE BH3

Field Classification

slight order

strong odour

0 No obvious contamination
1  Slight visual contamination and/or

2 Visual contamination and/or odour
3 Gmssdisyal contamination and/or

Notes

Collection 14
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i éTRATIGRAPHIC DESCRIPTION

Borehole Log - BH4

New Farm Power Station ESA

Groundwater at ~3.0 m v
Clay - Brown silty clay with nodules
of yellow medium grained sand, wet
medium to high plasticity

Bore Log ceased at 6.0 m

BH4;3.0
PID 0.0 ppm

BH4;4.0 @@

BH4:6.0
PID 0.0 ppm

‘ LOG ?EE(;I’LI;I SAMPLE NO DETAILS
GENERAL INFORMATION
i _QEATURAL GROUND LEVEL LOCATION:
Concrete New Farm Power Station
Fill - Ash and bits of concrete Erllj‘%ﬂg Iﬁamr;gton Road
Clay - Red brown silty clay, PR St
moist, low to med plasticity BH4:1.0
P DATE EXCAVATED 6 March 1998
PID 0.0 ppm
EQUIPMENT USED
Drilling Company:
Paddy Christensen & Son
BH4;2.0 P b
PID 0.0 ppm Drilling Rig with

120 mm solid stem auger.

Q
/%\'b

BOREHOLE BH4

1

2
3

Slight visual contamination and/or
slight order

Visual contamination and/or odour
Gregs visugl contamination and/or
strong odour

LOQQ”@' information Samplmbﬂ)ﬁ)jal information
Field Classification Notes
0 No obvious contamination

Collection 14

JOB NO, 84K043A m28&€29380. bore_bh4
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Borehole Log - BHS

New Farm Power Station ESA

STRATIGRAPHIC DESCRIPTION  LOG ?55'61;51 SAMPLE NO DETAILS
GENERAL INFORMATION
X .GNATURAL GROUND LEVEL LOCATION:
Concrete New Farm Power Station
wne BH5;0.5 Lamington Road
PID 0.0 ppm New Farm

Clay - Red brown silty clay,
moist, low to med plasticity

Clay - Dark grey sandy silty clay,
fine grained sand, moist,
medium plasticity

Clay - Dark Grey brown silfy clay'
wet, medium to high plasticity

Clay - Dark brown silty clay with
rare fine grained sand, wet,
fmedium plasticity

Bore Log ceased at 6.0 m

Groundwater at ~2.8 m v 5 ;

BH5;1.0
PID 0.0 ppm

BH5;2.0
PID 0.0 ppm

BH5;3.0
PID 0.0 ppm

BH5;6.0
PID 0.0 ppm

DATE EXCAVATED 6 March 1998

EQUIPMENT USED
Drilling Company:
Paddy Christensen & Son
Drilling Rig with
120 mm solid stem auger.

LoggewhBy) Persohal information

SampletB¥) jal information

Field Classification

0 No obvious contamination

1  Slight visual contamination and/or
slight order

Visual contamination and/or odour
Gregs visuml contamination and/or
strong odour

wWN

Notes

Collection 14

BOREHOLE BH5

JOB NO. 84K043A H236253¢0. bore_bhS
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BORE HOLE DETAILS - BH6

New Farm Power Station ESA

STRATIGRAPHIC DESCRIPTIONLOG

WELL CONSTRUCTIO

N DETAILS

0NATUR»*"\L GROUND LEVEL

Concrete
Fill - Ash and occaisonal gravel

Clay - Brown silty clay,
dry, low plasticity

Clay - Brown silty clay with
rare fine grained sand, moist,
low to medium plasticity

Groundwater at ~3.0 m w

Clay - Grey brown silty clay
wet, medium to high plasticity

Sand - Dark Grey silty sand,
with fine grained sand, wet,
low plasticity

Bore Log ceased at 6.0 m

N\
&

GENERAL INFORMATION
LOCATION: Lamington Road,

g

s

o

By

New Farm.

DATE DRILLED: 6 March 1998

EQUIPMENT USED
Drilling Company:
Paddy Christensen & Son
Drilling Rig with
120 mm solid stem auger.

Construction Details
m Class 18 threaded, slofted,

to 5.0 m BGL. Filter sand from 1.5
m BCGL fo 6.0 m BGL, bentonite
seal from 0.1 m to 1.5 mBGL.
Concrete pad and flush

mount from ground surface o
0.1 mBGL. Lockable cap.

cid washed, PVC screen from 2.0}

?

PID READINGS
DEPTH(mMBGL)  PID (ppm)
0.5 0.0
1.0 0.0
2.0 0.0
3.0 0.0
4.0 0.0
5.0 0.0
6.0 0.0

Loggeq By) -al information

SamgplethB) Persenal information

BOREHOLE BHé

Field Classification

0 No obvious contamination

1  Slight visual contamination and/or
slight order

-2 Visual contamination and/or cdour

3 Gresp visygl contamination and/or

strong odour

e

Notes

Collection 14

JOB NO. 84K043A Hage24¢0. BH6




Borehole Log - BH7

New Farm Power Station ESA

STRATIGRAPHIC DESCRIPTION  LOG I?IEEJLI;] SAMPLE NO DETAILS
GENERAL INFORMATION

g lDNATURAL GROUND LEVEL LOCATION:

Concrete New Farm Power Station

Ei’j,’.fw’a;‘g&%%"e'“’ SR, BH6:0.5 e

PID 0.0 ppm

BH7;1.0
PID 0.0 ppm

Fill - Large pieces of gravel,

small amount of fines,dry DATE EXCAVATED 9 March 1998

Angular gravel up to 5x4x2 cm

EQUIPMENT USED
Drilling Company:
Paddy Christensen & Son
Drilling Rig with
120 mm solid stem auger.

Q
/%\'2\

BH7;2.0
PID 0.0 ppm

Clay - Grey brown silty clay

wet, medium to high plasticity BH7-3.0

PID 0.0 ppm

BH7:4.0 @
PID 0.0 p

Groundwater at ~3.0 m v
Clay - Dark grey silty clay,

wet, medium to high plasticity,
some organic matter present

Sand - Dark Grey silty sand,
with fine grained sand, wet,

low plasticity BH7;6.0

Bore Log ceased at8.0m PID 0.0 ppm

- .

_Loggmblﬂ)a) PB&fSehal information

Samplegd8y) Enal information

0
1

2
3

G

Field Classification

No obvious contamination

Slight visual contamination and/or
slight order

Visual contamination and/or odour
Grpsp visygl contamination and/or
strong odour

Notes

Collection 14

BOREHOLE BH7
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BORE HOLE DETAILS - BH8

New Farm Power Station ESA

STRATIGRAPHIC DESCRIPTIONLOG

WELL CONSTRUCTIO

N DETAILS |

NATURAL GROUND LEVEL

~é).0
oncrete
Fill - Ash

Fill - Dark brown silty clay
with pieces of wood, moist,
medium plasticity,

Clay - Grey brown silty clay
wet, medium to high plasticity

Groundwater at ~3.3m v
Sand - Dark grey silty sand
wet, low plasticity

Clay - Dark Grey silty clay,
with rare fine grained sand,
wet, low plasticity

Bore Log Terminated at 6.0 m

GENERAL INFORMATION
LOCATION: Lamington Road,

P

Ly

e

5]

o

&.'z

B

New Farm.

DATE DRILLED: 6 March 1998

EQUIPMENT USED
Drilling Company:
Paddy Christensen & Son
Drilling Rig with
120 mm solid stem auger.
onstruction Details
Class 18 threaded, slotted,
cid washed, PVC screen from 2.0
bto 5.0 m BGL. Filter sand from 1.5
m BGL to 6.0 m BGL, bentonite
sed| from 0.1 m to 1.5 mBGL.
Concrete pad and flush
mount from ground surface fo
0.1 mBGL. Lockable cap.

LDW%B}G)-aI information

Sampled489) aI information

Field Classification
0 No obvious contamination
1  Slight visual contamination and/or
slight order
-2 Visual contamination and/or odour
3 Greps visygl contamination and/or

strong odour

Notes

Collection 14

PID READINGS
DEPTH(mMBGL) PID (ppm)
05 0.0
1.0 0.0
2.0 0.0
3.0 0.0
4.0 0.0
50 0.0
6.0 0.0
g
=4
_ |
BOREHOLEBH8 |
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Summary of Analytical Results
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Environmental Site Assessment Lot 2 on RP 210504,
New Farm Power Station,

Lamington Road, New Farm, Queensland

Table D1 - Summary of Soil Analytical Results (TPH and Phenols)

Bore ID Sample ID Date Depth PID TPH TPH TPH TPH Total Total
Sampled (mBGL) Screen CgCg Cqg-Ci4 Cq5.C28 ©C29.C35 TPH Phenols
(ppm)
BH7 BH7;2.5-2.7 9-3-98 2527 0.0 nd nd nd nd nd
BH7 BH7;4.0 9-3-98 4.0 0.0 nd nd Q nd nd -
BH7 BH7:7.0* 9-3-98 7.0 0.0 nd nd @ nd nd -
BHG BHG;2.0 6-3-98 2.0 0.0 nd n@ nd nd nd -
BH3 BH3;3.0 6-3-98 3.0 0.0 nd nd nd nd nd -
BH6 BH8;0.5 6-3-98 0.5 0.0 nd ﬁ 274 866 1160 nd
BH3 BH3;0.5 6-3-98 0.5 0.0 @ nd nd nd nd 25
BH8 BHS;0.2-0.4 6-3-98 0.2-0.4 0.0 % 404 1410 1860 " nd
BH4 BH4;3.0 6-3-98 3.0 0.0 v nd nd nd -
BH4 BH4;0.3-0.5 6-3-98 0.3-0.5 nd nd 242 242 nd
BH8 BH8;3.0 6-3-98 nd nd nd nd 6.1
BH5 BH5;1.0 6-3-98 nd nd nd nd nd -
BH5 BH5;3.0 ‘ 6-3-98 0.0 nd nd nd nd nd nd
BH2 BH2;0.5-0.7 4-3-98 CI.E)—Q~ 0.0 nd nd nd 335 335 -
BH2 BH2;3.0 4-3-98 0 0.0 nd nd nd nd nd 0.3
Queensland DoE 100 100 100 1000 1000 1000 NC
NEHF Health Based (Recreational) NC NC NC NC NC NC 17000
NEHF Health Based (Commercial) \ NC NC NC NC NC NC 42500
Notes:  All values given in mgkg on ight basis
Proposed SAHC/NEHF Health Soil Investigation Levels (Health Risk Assessment and Management of Contaminated Sites, Monograph No. 5, 1996)

Rauhs in bold indicate levels exceeding DoE criteria
Field Duplicate submitted for analysis of BH 7; 4.0
nd indicates analyte not detected above Limit of Detection
NC indicates no current regulatory criteria for the analyte tested
- indicates analyte not tested in this sample

Mégﬂg& -PRO01Ajf Page D-2
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Table D2 - Summary of Soii Anaiyticai Resuits (Polycyciic Aromatic Hydrocarbons)

Environmental Site Assessment Lot 2 on RP 210504,

New Farm Power Station,

Lamington Road, New Farm, Queensland

Bore ID Sample ID Date Depth NAP ACY ACE FLU PHE  ANT FLA PYR BAA CHR B(B&K)F BAP DBA  BGP IPY Total
Sampled (mBGLD
BH7 BH7;2.5-2.7 9-3-98 2527 nd nd nd nd 0.8 nd 2.1 1.9 0.9 1.1 2.0 0.7 nd 0.5 0.6 10.4
BH3 BH3;3.0 6-3-98 3.0 nd nd nd nd nd nd nd nd <2 nd nd nd nd nd nd -
BH6 BH6;0.5 6-3-98 0.5 nd nd nd nd 1.3 nd 2.2 1. 1.0 2.0 0.6 nd 0.6 0.7 11.0
BH3 BH3;0.5 6-3-98 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd -
BH8 BH8;0.2-0.4 6-3-98 0.2-0.4 nd nd nd nd nd nd nd nd nd nd nd nd nd -
BH4 BH4;0.3-0.5 6-3-98 0.3-0.5 nd nd nd nd 0.5 nd a1 ¢ 011 0.5 0.6 1.0 nd nd 0.5 0.6 6.2
BH5 BH5;3.0 6-3-98 3.0 nd nd nd nd nd nd Q{ nd nd nd nd nd nd nd nd -
BH2 BH2:3.0 4398 3.0 nd nd nd nd nd @\ nd nd nd nd nd nd nd nd -
Queensland DoE NC NC NC NC NC o NC NC NC NC NC 1 NC NC NC 20
NEHF Health Based (Recreational) NC NC NC NC C NC NC NC NC 2 NC NC NC 40
NEHF Health Based (Commercial) NC NC NC NC NC NC NC NC 5 NC NC NC 100
Notes:  All values given in mg/kg on a dry weight basis V
Proposed SAHC/NEHF Health Based Soil Investigation Levels (Health Risk As Management of Contaminated Sites, Monograph No. 5, 1996)
Results in bold indicate levels exceeding DoE criteria
nd indicates analyte not detected above Limit of Detection
NC indicates no current regulatory criteria for the analyte tested
- indicates analyte not tested in this sample
PAH Nomenclature Q
NAP  Naphthalene PHE Phenanthre \ BAA Benzo (a) anthracene BAP  Benzo (a) pyrene
ACY  Acenaphthylene ANT CHR Chrysene DBA  Dibenzo (a,h) anthracene
ACE  Acenaphthene FLA Fluora B(B&K)F  Benzo (b) fluoranthene BGP  Benzo (g h,i) perylene
FLU  Fluorene PYR  Pyrene IPY indeno (1,2,3 - cd) pyrene
84K043A-PROOTAjf Page D-3
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Table D3 - Summary of Soil Analytical Resuits (Metals)

-l I N I R .

Environmental Site Assessment Lot 2 on RP 210504,

New Farm Power Station,

Lamington Road, New Farm, Queensland

Bore ID Sample ID Date Depth  Arsenic Cadmium  Chromium  Copper Nicke! Lead Zinc Mercury
Sampled  (mBGL)
BH7 BH7;2.5-2.7 9-3-98 2527 nd nd 22 17 13 16 45 0.08
BH7 BH7;4.0 9-3-98 4.0 nd nd 30 ZQ 20 9 55 nd
BH7 BH7;7.0* 9-3-98 7.0 6 nd 32 23 9 o8 nd
BHE6 BHG;2.0 6-3-98 2.0 nd nd 31 5 21 8 46 0.12
BH3 BH3;3.0 6-3-98 3.0 6 nd 27 @‘8 12 7 45 nd
BH6 BH6;0.5 6-3-98 0.5 nd nd nd » 32 9 9 36 nd
BH3 BH3;0.5 6-3-98 0.5 nd nd @ 19 22 8 53 nd
BH8 BHS;0.2-0.4 6-3-98 0.2-0.4 nd nd 28 8 10 49 nd
BH4 BH4;3.0 6-3-98 3.0 nd % 29 12 11 6 33 nd
BH4 BH4;0.3-0.5 6-3-98 0.3-0.5 nd d 10 28 14 17 50 nd
BH8 BH8;3.0 6-3-98 3.0 5 % 33 18 20 11 62 nd
BHS BH5;1.0 6-3-98 1.0 v 32 80 24 6 79 nd
BH5 BH5;3.0 6-3-98 3.0 @ 29 17 5 nd 24 nd
BH2 BH2;0.5-0.7 4-3-98 0.5-0.7 6 41 nd g9 47 0.07
BH2 BH2;3.0 4-3-98 3. 0 34 18 9 39 AN nd
Queensland DoE 50 60 1 300 60 200
NEHF Health Based (Recreational) Q 200 40 Il - 24% 2000 30 600 600 14000 ;
\ VI - 200 m‘ﬂv
NEHF Health Based (Commercial) & 500 100 11 - 60% 5000 75 1500 3000 35000
Q~ VI-500
Notes:  All values given in mg/kg on a dry weight basis
Proposed SAHC/NEHF Health Based Soil Investigation Levels (Health Risk Assessment and Management of Contaminated Sites, Monograph No. 5, 1996)
Results in bold indicate levels exceeding Dok criteria
® Field Duplicate submitted for analysis of BH 7; 4.0
nd indicates analyte not detected above Limit of Detection
NC indicates no current regulatory criteria for the analyte tested
84K043A-PROO1Aj Page D-4
Collection 14 Page 266
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.E._!m..l..(-. Environmental Site Assessment Lot 2 on RP 210504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

Table D4. VOC results using Headspace Analysis for Soil Bores (in ppm)

Soil Bore ID Depth (mBGL)

0.5 1.0 2.0 3.0 4.0 5.0 6.0
BH1 - - - - - -
BH2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BH7 0.0 0.0 0.0 0.0 0.0 0 0.0
BH8 0.0 0.0 0.0 0.0 0.0 0.0

Notes: mBGL (metres below ground level) @
- Indicates reading not taken

&
N/
Qg’

Q\/
N\
&

RTI 13-106 Collection 14 Page 267
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Tabie D5 - Summary of Groundwater Analytical Resuits (TPH)

Environmental Site Assessment Lot 2 on RP 210504,

Sample Date  TPH Ci-Cy TPH Cyp-Cyy TPH C;5-Cy3 TPH Cy5-Cy4 TPH
Sampled
BH3 13/3/98 nd nd nd nd - nd
BH6 13/3/98 nd nd nd nd
BH8 13/3/98 nd nd nd nd
BH10* 13/3/98 nd nd nd nd
ANZECC Guidelines NC NC N NC NC
Dutch Intervention Vaiues 600 R 600
Notes:  All results stated in pg/L unless otherwise specified L4
Results shaded indicate levels exceeding ANZECC Guidelines fo@atem
Results in bold indicates levels exceeding Dutch Intervention
* Indicates field rinsate blank %
nd Indicates analyte not detected above Limit of D
NC Indicates no current regulatory criteria for the apal
Table D6 - Summary of Grou dv@( Analytical Results (Metals)
Sample Date Sampled Arsenic iym romium Copper Lead Mercury Nickel Zinc
BH3 13/3/98 3 5 9 5 nd 5 27
BH6 13/3/98 3 QM 7 9 9 nd 9 147
BH8 13/3/98 nd 23 33 22 nd 22 115
BH10* 13/3/98 nd nd 4 2 nd 2 37
ANZECC Guidelines (Fresh) 0.2-2.0 10 0.25.0 1050 0.1 15-50  5-50
ANZECC Guidelines (Marine) \ 2 50 5 15 0.1 15 50
Dutch Intervention Value 60 6 30 75 75 0.3 75 800
Notes:  All results s pe® unless otherwise specified
Results sha te levels exceeding ANZECC Guidelines for Fresh Waters

Results in boldSgdicates levels exceeding Dutch Intervention Values
. Indicates field rinsate blank

nd Indicates analyte not detected above Limit of Detection

NC Indicates no current regulatory criteria for the analyte tested

84K043A-PRO01A]f
Collection 14

New Farm Power Station,
Lamington Road, New Farm, Queensland
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Environmental Site Assessment Lot 2 on RP 210504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

Tabie D7 - Summary of Groundwater Analyticai Results (Polycyclic Aromatic Hydrocarbons)

Bore iD Date NAP ACY ACE FLU PHE ANT FLA PYR BAA CHR B(B&KF BAP DBA BGP IPY Total
Sampled P
BH3 13/3/98  nd nd nd nd nd nd nd nd nd n nd nd nd nd nd nd
BHB 13/3/98 nd nd nd nd nd nd nd nd nd nd nd nd nd nd nd
BH8 13/3/98 nd nd nd nd nd nd nd nd nd nd nd nd nd nd
BH10* 13/3/98 nd nd nd nd nd nd nd nd ny nd nd nd nd nd nd nd
ANZECC Guidelines NC NC NC NC NC NC NC C M&C NC NC NC NC NC NC 3.0
Dutch Intervention 70 NC NC NC NC 5 1 0.5 0.05 0.05 0.05 NC 0.05 0.05 NC
Guidelines %
Notes: All results stated in pg/L unless otherwise specified
Results shaded indicate levels exceeding ANZECC Guidelines for Fresh Wa
Results in bold indicates levels exceeding Dutch Intervention Values
* Indicates field rinsate blank
nd Indicates analyte not detected above Limit of Detection V
NC Indicates no current regulatory criteria for the analyte
PAH Nomenclature
NAP  Naphthalene PHE Phenanthrepe BAA Benzo (a) anthracene BAP  Benzo (a) pyrene
ACY  Acenaphthylene ANT An CHR Chrysene DBA  Dibenzo (a,h) anthracene
ACE  Acenaphthene FLA  Fluo e B(B&K)F Benzo (b) fluoranthene BGP  Benzo (gh,i) perylene
FLU  Fluorene PYR&rene BKF Benzo (k) fluoranthene IPY Indeno (1,2,3 - cd) pyrene
84K043A-PROO1Ajf Page D-7
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@ Grndel

u Number : 8800074

Page 1lof 6
Sient : PPK Brisbane plus Cover Page
ucrence : 84K043A/1928
]
Lab No E48913 E48914 EA8915 E48916 EA8917
[I BH7;2.5-
Sainplc Id 2.7 BH7;4.0 BH7;7.0 BH6;2.0 BH3;3.0
Analyte PQL '
042 Moisture Content %(w/w) 1 20 30 35 16 32
ﬁmm TPH in Soil ) Q
C6-C36 as C8 - nd nd \2\ d nd nd
’EHCSD Fraction 10 nd nd 4% P nd nd nd
C10-C14 Fraction 20 nd . nd, nd nd nd
5-C28 Fraction 100 nd %gd nd nd nd
C29-C36 Fraction 100 nd O) nd nd nd nd
- Y
M340S Metals in Sol ¢/
Esenic 5 <<>/;d nd 6 nd 6
dmium nd nd nd nd nd
mium . % 22 30 32 31 27
Ebper P\ 17 29 21 15 18
Nickel JNV s 13 | 20 23 21 12
| F ‘«q 5 16 9 9 8 7
Zinc Q~ 5 45 55 58 46 45
.
B ury in Soil 0.05 0.08 nd nd 0.12 nd
i ﬁm Tot. Phenolics as phenol 0.1 nd ; - - - -
}
EL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
R = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified _
E = Not Detected (< PQL) Leachates : mg/L (ppm) in leachate 'AM
= Not Applicable sch4p4( 6)' al informati
D RTI 13-106 Collection 14 Page 272} ‘}; S
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lb Number : 8B00074

Page 2of 6
lient : PPK Brisbane plus Cover Page
lference : 84K043A/1928
i
| Lab No EA918 |  EA48919 EA8920 |  EA48921 EA8922
h - BHS8;0.2- BH4;0.3-
‘ Sample Id | BH6;0.5 | BH3;0.5 0.4 | BH4;3.0 0.5
Analyte PQL
| 1042 Moisture Content %(w/w) 1 23 23 23 23 19
i E084 TPH in Soil _QG
C6-C36 as C8 - 1160 nd 60 nd 242
6-C9 Fraction 10 nd M nd nd nd
C10-C14 Fraction 20 22 od 41 nd nd
h:ls-czs Fraction 100 274 g s ,nd 404 nd nd
C€29-C36 Fraction 100 86~ nd 1410 nd 242
I 2> S
' M340S Metals in Soil ((v ')
enic A, nd nd nd nd nd
! Cadmium nd nd nd nd nd
hromium A nd 38 nd 29 10
pper \/ § 32 19 28 12 28
Nickel , N 6 5 9 22 8 11 14
iead AN 5 9 8 10 6 17
[ Zinc Q. N 5 36 53 49 33 50
I[!l’[ercury in Soil 0.05 nd nd nd nd nd
B:wsz Tot. Phenolics as phenol 0.1 nd 2.5 nd N nd
E 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
Collection 14 Page 273 ste
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@ Number : 8B00074
nt : PPK Brisbane
erence : 84K043A/1928

Page

6

plus Cover Page

.

Lab No | - EA48923 E48924 E48925 E48926 EA48927
. BH2;0.5- |
: Sample Id BHS;3.0 BHS;1.0 BHS;3.0 0.7 BH2;3.0
Analyte PQL
E1042 Moisture Content %(w/w) 1 38 17 28 19 22
i E084 TPH in Soil i %
C6-C36 as C8 - nd nd | \2\ d 335 nd
I—iﬁi Fraction 10 nd nd<€, nd nd nd
0-C14 Fraction 20 nd . nd nd nd nd
| is-czs Fraction 100 nd %’nd nd nd nd
C29-C36 Fraction 100 nd @ nd nd 335 nd
p
" M340S Metals in Soil -/
Pnic 5 ‘Q,/ 5 nd nd nd 5
‘—admium nd nd nd nd nd
| mium R 33 32 29 6 34
‘ t:;er \/ § 18 80 17 41 18
Nijckel ' ‘~ 5 20 2 5 nd 9
td AN 5 11 6 nd 99 39
Zinc Q- - 5 62 79 24 47 31
1
Mercury in Soil 0.05 nd nd nd 0.07 nd
!032 Tot. Phenolics as phenol 0.1 6.1 - nd - 0.3
i
1
i—"QL = Practical Quantitation Limit Soils : mg/kg (ppm) dry weight unless otherwise specified
LNR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified
d = Not Detected (<PQL) Leachates : mg/L (ppm) in leachate

-- = Not Applicable

u

RTI 13-106
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.-b Number : 8800074 Page 4of 6
!ient : PPK Brisbane plus Cover Page
“ference : 84K043A/1928

Lab No CB
'l _ CONTROL
Sample Id BLANK

ILAnalyte PQL

21042 Moisture Content %(w/w) 1

l E084 TPH in Soil

Ii?ﬂ C6-C36 as C8 ) - nd \2\2
10 nd

£6-C9 Fraction 2
10-C14 Fraction 20 nd .
’iu-czs Fraction 100 nd _%,
€29-C36 Fraction 100 nd L~y
L4
p4
E' M340S Metals in Soil i y
5/, \/ ud
nd
R nd
W\ 5 nd
R =
A 5 nd
5 nd
0.05 nd
0.1 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 leachate

-- = Not Applicable

E‘ RTI 13-106 Collection 14 Page 275 Rélease
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! Number : 8B00074

Page 5of 6
'Jnt : PPK Brisbane plus Cover Page
®Werence : 84K043A/1928
- Lab No EA8913 EA48917 EA8918 EA8919 E48920
_ BH7;2.5- BHS;0.2-
Sample 1d 27! BH3;3.0| BH60.5| BH3;0.5 0.4
E Analyte PQL
" E092 PAH's in Soil
phthalene 0.5 nd nd nd nd nd
!t;phthylene 0.5 nd nd VoL nd nd
naphthene 0.5 nd nd Cad nd nd
[rene 0.5 - nd nd ., ) nd nd nd
ohenanthrene 0.5 0.8 nd, C 1.3 nd nd
thracene 0.5 nd <: nd nd nd - nd
¥luoranthene 0.5 21 |[CAY nd 2.2 nd nd
ne 0.5 )&7\“ nd 1.9 nd nd
3enzo(a)anthracene 91 nd 0.9 nd nd
Hene nd 1.0 nd nd
‘ (b)&(k)fluoranthene nd 2 nd nd
(a)pyrene nd 0.6 nd nd
Bicno(1.2.3-cd)pyrene nd 0.7 nd nd
i (a.h)anthracene nd nd nd nd :
—Ex(g.h.i)per}rlene nd 0.6 nd nd |
fotal PAHs Measureable Q.‘ - 10.4 nd 11.0 nd nd
ate % Recovery - - -- - -- -
_-Fluorobiphenyl - 101 | 107 100 97 103
ld-Terphenyl - 122 123 128 113 124
]
L

[IQL = Practical Quantitation Limit
LNR = Samples Listed not Received

d = Not Detected (<PQL)
-- = Not Applicable

. RTI 13-106

Soils
Waters

Leachates

. mg/kg (ppm) dry weight unless otherwise specified

: mg/L (ppm) unless otherwise specified

: mg/L (ppm) in leachate

Collection 14
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.ob Number : 8B00074
ient : PPK Brisbane
Lference : 84K043A/1928

Page

6of 6

plus Cover Page

!14-Terphenyl

| Lab No | EA8922 |  EA8925 |  EA8927 CB
| l BH4,0.3- CONTROL
' Sample 1d 0.5| BH53.0| BH23.0| BLANK
Analyte PQL

. E092 PAH's in Soil
I. aphthalene 0.5 nd nd nd nd
™ cenaphthylene 0.5 nd nd Qm nd
! cenaphthene 0.5 nd nd % nd nd
| Fluorene 0.5 nd n » nd nd
| \_Enanthrene_ 0.5 0.5 X 4 nd nd
PMnthracene 0.5 nd ud nd nd
Fluoranthene 0.5 1.1 nd nd nd
"Wyrene 0.5 L, nd nd
| 3enzo(a)anthracene 05| s nd ad nd
(Rbrysene 054 ,\/ 0.6 nd nd nd
) enzo(b)&(k)fluoranthene 1 nd nd nd
‘ enzo(a)pyrene ~ m nd nd nd nd
!ndeno(l.Z.S—cd)pyrene .5 0.6 nd nd nd
ibenz(a.h)anthracene KN Q 0.5 nd nd nd nd
enzo(g.h.i)perylene AN 0.5 0.5 nd nd nd
Total PAHs Measureable Q- N - 6.2 nd nd nd
_llurrogate % Recovery - -- - -- --
. 2-Fluorobiphenyl - 101 101 101 108
- 128 115 116 122

i

iPQL = Practical Quantitation Limit
LNR = Samples Listed not Received

nd = Not Detected (<PQL)
-- = Not Applicable

RTI 13-106
9

Soils
Waters

Leachates

: mg/kg (ppm) dry weight unless otherwise specified

Collection 14

: mg/L (ppm) in leachate

: mg/L (ppm) unless otherwise specified
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QA/QC APPENDIX NO. 8B00074

Method  Description

E084 Total Petroleum Hydrocarbons
E092 Polynuclear Aromatic Hydrocarbons
M340S  Metals by ICP-AES

M350S  Mercury in Soil

E1032 Total Phenolics as phenol

Chromatography QA/QC P

Retention Time Window
Within Acceptance Criteria(+2 %) N

Check Standard Within ;
Acceptance Criteria(+10%) V\f

Recalibration Within

Acceptance Criteria(+15%) Q_@ N

Other QA/QC V

Holding time conforming

With Method swn: NG
Chain of Custody ed v
N/A=Not Applicable

Comments

W E N O 5§ P
e
e
&
z
>

g = &3

1. Laboratory QA/QC including Duplicates, Matrix Spike Duplicates, and check/reference samples are
included in this QA/QC appendix. (Where applicable)

. Inter-Laboratory proficiency trial results available on request. (Where applicable)

. Surrogate description and recoveries are recorded in the Report. (Where applicable)

. Acceptance criteria for specific analytes are listed on each QA/QC page.

. Practical Quantitation Limit (PQL is typically 2-10 x method detection limit (MDL)).

. PQL's are matrix dependent and are increased accordingly where sample cxtracts are diluted.

. Results are uncorrected for matrix spike or surrogate recoveries.

m

e B a N I P

- e

per G.W. ANDERSON
Manager Environmental Sydney

RTI 13-106 Collection 14 Page 278
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!; Number : 8800074

Page 1lof 4
?QC : Matrix Spike / Check Solution
Level  Detected Recovery Details
D Analyte Level Resultl Result2 Rec 1 Rec 2 Average RPD
! (ppm) | (ppm) (ppm) (%) (%) (% (%)
| l!;84 TPH in Soil
YPH C6-C36 as C8 950 850 855 89% 90% 90% 1%
| Is-c9 Fraction 400 310 315 78% 79% 78% 2%
15-C28 Fraction 550 540 540 98% 98% 98% 0%
1340S Metals in Soil ~
. Arsenic 50 45 55| 0% | \\%| 0% | 0%
]admium 50 45 45 22\;0% 90% | 0%
. “hromium 50 47 47 9%y 94% 94% 0%
'.opper 50 48 414 %6% 94% 95% 2%
+ ickel 50 45 ﬁg / 90% 90% 90% 0%
d 50 46 92% 90% 91% 2%
finc 50 4<’5 Q 45| 90% 90% 90% 0%
N
lercury in Soil 0.50 | 060 | 122% | 120% | 121% 2%
11032 Tot. Phenolics as phenol 1 =~" 13 118%
l N\,
! & A4
-
]PQL = Practical Quantitation Limit S) Soils : m, (ppm) dry weight nd = Not Detected
Q ‘(:V\);’) Waters g rfnkgr'l%p)pxi‘l) v -- = Not Applicable
HAII results are within the acceptance criteria:
Rcfer to Amdel-Sydney Quality Control Manual SPM-01 4th Edition 1/7/97
RTI 13-106 Collection 14 Page 279
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g amdel
i Number : 8B00074

| !?C : Duplicates

Page 20of 4

Analyte PQL Dupl 1 Dupl 2 Average R(If%l))
£084 TPH in Soil
C6-C36 as C8 - nd nd
!:9 Fraction . 10 nd nd
0-C14 Fraction 20 nd nd |
ﬂS-CZS Fraction 100 nd nd
C29-C36 Fraction | 100 nd nd

M340S Metals in Soil _
Fnic nd @

5 nd

Cadmium 1 nd nd
Fmium 5 22 22 22 0%

pper 5 17| AN 17 0%
tkel 5 13 % 13 13 0%

d 5 Q};}? " 16 17 11%

c 5] 4 1 45 46 4%

oY
, -
Mercury in Soil _ b 0.10 0.08 0.09 22%
AQ\V
3 =
L = Practical Quantitation Limit S) Soils : mg/kg (ppm) dry weight nd = Not Detected

HQ f\lef) Waters : rngg!L %ppm)ry 5 -- = Not Applicable

Il results are within the acceptance criteria:
efer to Amdel-Sydney Quality Control Manual SPM-01 4th Edition 1/7/97

ﬂ
RTI 13-106 Collection 14 Page 280 RelGase
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r! Number : 8B00074

!QC : Matrix Spike / Check Solution

Page 3of 4

Level Detected Recovery Details
’ Analyte Level | Resultl Result2 Rec1 | Rec2 | Average RPD
; povl | Resld | RS | | e | | (B
2 PAH's in Soil '
m?)hthalene 5.0 4.9 49| 98% 98% 98% 0%
phthylene 5.0 5.0 5.0 100% 100% 100% 0%
‘:zphthene 5.0 4.8 4.8 96% 96% 96% 0%
 Fluorene 5.0 4.8 48| 96% | 96% | 96% 0%
}ﬂanthrene 5.0 4.4 4.5 88% 90% 89% 2%
Anthracene 5.0 4.9 4.9 98% @% 98% 0%
anmmhene 5.0 4.8 48| 9% QS%% 96% 0%
yrene 50| 48| 48| 9%y 9% | 9% | 0%
(a)anthracene 5.0 5.0 49} 100% | 98% 99% 2%
Jhrysene 5.0 4.8 ) 96% 98% 97% 2%
' Benzo(b)&(K)fluoranthene 10 10 ol 100% | 100% | 100% 0%
t:::(a}pyrene 5.0 5.1, .0 102% 100% 101% 2%
Indeno(1.2.3-cd)pyrene 50| 52 50| 104% | 100% | . 102% 4%
hm(a.h)MMcme 5.0 %4, 48|  96% 96% 96% 0%
sbenzo(g.h.i)perylene 5. 4.8 4.8 96 % 96% 96% 0%
; \ V4
L S
]
L E -
'PQL = Practical Quantitation Limit %S S\(?}\;I'Lst er;ngifl}cgﬂ(p@g%)dry weight Eld = ﬁgi E;iﬁféﬁ% "

-

LAl results are within the acceptance criteria:

Refer to Amdel-Sydney Quality Control Manual SPM-01 4th Edition 1/7/197

RT113-106

Collection 14
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ﬁ Number : 8B00074

Page 4of 4
!QC : Duplicates
Analyte PQL Dupl 1 Dupl 2 | Average I}IT%I;
£092 PAH's in Soil
phthalene 0.5 nd nd
lennphthylene 0.5 nd nd
phthene 0.5 nd nd
E:;ne ) 0.5 nd nd
enanthrene 0.5 0.8 0.8 0.8 0%
thracene 0.5 nd nd
ﬁuoranthene 0.5 2.2 2.1 4%
ene 0.5 2.0 1.9 A% 5%
3enzo(a)anthracene 0.5 0.9 0.9 @6.9 0%
Em 0.5 1.2 1.1y 115 8%
(b)&()fluoranthene 1 2 ,.Q/ 2 0%
(a)pyrene 0.5 0.7a: ) 0.7 0.7 0%
E:o(l.z.il-cd)pyrene 0.5 ;‘?V 0.6 0.65 15%
enz(a.h)anthracene 05| o 1 nd
E@ h.i)perylene 054 Vo 0.5 0.5 0%
&
L .,
I T
L4
, &

|

e

RTI 13-106

e

jQL = Practical Quantitation Limit

11 results are within the acceptance criteria:
efer to Amdel-Sydney Quality Control Manual SPM-01 4th Edition 1/7/97

(S) Soils : mgik

(W) Waters :

f{??p m) dry weight

Collection 14

nd = Not Detected
-- = Not Applicable

Rse
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g} Number : 8B00083
ient : PPK Brisbane
ference : 84K043A! 1933/1934

Page

1 of

2

plus Cover Page

-

E49458

Lab No E49459 |  EA9460 E49461 CB
I CONTROL
‘ Sample Id BH3 BH6 BHS 'BHI0 BLANK
&Mﬁe PQL
E083 TPH in Water
| C6-C36-as C8 - nd nd nd nd nd
!25([39 Fraction 0.02 nd nd H)nd nd nd
Lim«cm Fraction 0.04 nd nd \Snd nd nd
B 15-C28 Fraction 0.2 nd n<e‘ " nd nd nd
C29-C36 Fraction 0.2 nd nd nd nd nd
W047 Phenolics as Phenols 0.01 nd %‘ nd nd nd nd
W Dissolved Metals in Waters L O
nic 0001 | ooz 0.003 0.008 nd nd
ladmlum 0.0005 )y \, / nd nd nd nd nd
B hromium 0. ©0.005 0.007 0.023 nd nd
[iopper 0. 0.009 0.009 0.033 0.004 nd
ickel 1 0.006 0.044 0.028 0.001 nd
Lead R @gﬁl 0.005 0.009 0.022 0.002 nd
E AN 000 0.027 0.147 0.115 0.037 nd
: »
til350 Mercury in Water Q~ 0.001 nd nd nd nd nd
L
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
ﬂnd = Not Detected (<PQL) Leachates : mg/L (ppm) in leachate
-- = Not Applicable RElEase
RTI 13-106 Collection 14 Page 283



@Number : 8B00083 Page 2of 2
‘Ngnt : PPK Brisbane plus Cover Page

nce : 84K043A/1933/1934

i ~ Lab No E49458 E49459 E49460 E49461 CB
I CONTROL
Sample Id BH3 BH6 BHS8 BH10 BLANK

e -

1 PAH's in Water

hthalene 0.001 nd nd nd nd nd
'ltnaphthylene 0.001 nd nd Ad nd nd
phthene | 0.001 | nd nd ?‘d nd nd
| f:ene 0.001 nd nd % - nd ' nd nd
 Phenanthrene 0.001 nd nd nd nd nd

-I&ncene 0.001 nd @d' nd nd nd
Sluoranthene 0.001 nd nd nd nd nd

'ﬁ“" 0.001 ,“QN/ nd nd nd nd
) d nd nd nd

senzo(a)anthracene 0.001 d/ n
e 0.001 xlnd nd nd nd nd
Ill-::]&(k}ﬂuomnthene 0. ) nd nd nd nd nd
‘ (a]pyrenﬁ . 0. nd nd nd nd nd
ﬁoa.z.a-cd)pmne N0.001 nd | nd nd nd nd
Dibenz(a.h)anthracene 0:001 nd , nd nd nd nd
l.m(g.h.i)perylene A 0.001 nd | nd nd nd nd
Total PAHs Measureable @‘ - od | nd nd|  nd nd
-"Togate % Recovery - 109 ° 107 90.0 116 111
i
1
1
iOL = Practical Quantitation Limit Soils - mg/kg (ppm) dry weight unless otherwise specified
NR = Samples Listed not Received Waters : mg/L (ppm) unless otherwise specified
E = Not Detected (<PQL) Leachates : mg/L (ppm) in leachate

= = Not Applicable
Rse
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QA/QC APPENDIX NO. 8B00083

Method cription

E083 Total Petroleum Hydrocarbons
E091 Polynuclear Aromatic Hydrocarbons
W047 Total Phenolics

M370WD Dissolved Metals by ICP-MS
M350WD Mercury

Chromatography QA/QC

@o N/A

Retention Time Window
Within Acceptance Criteria(+2%)

Yes
Check Standard Within Qs

Acceptance Criteria(+10%)

Recalibration Within

Acceptance Criteria(+15%) Q& NG
Other QA/QC N

Holding time conformin
With Method S& ion N
Chain of Custod v
N/A =Not Applicable
Comments

I. Laboratory QA/QC including Duplicates, Matrix Spike Duplicates, and check/reference samples are
included in this QA/QC appendix. (Where applicable)

. Inter-Laboratory proficiency trial results available on request. (Where applicable)

. Surrogate description and recoveries are recorded in the Report. (Where applicable)

. Acceptance criteria for specific analytes are listed on each QA/QC page.

. Practical Quantitation Limit (PQL is typically 2-10 x method detection limit (MDL)).

. PQL's are matrix dependent and are increased accordingly where sample extracts are diluted.

. Results are uncorrected for matrix spike or surrogate recoveries.

B

per G.W. ANDERSON
Manager Environmental Sydney

RTI 13-106 Collection 14 Page 285
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'i Number : 8B00083

'QC : Matrix Spike / Check Solution.

Page

lof 2

; Level Detected Recovery Details
Analyte Level Resultl Result2 Rec 1 Rec 2 Avera%e RPD
i (ppm) (ppm) (ppm) (%) (%) (% (%)
H TPH in Water '
¥PH C6-C36 as C8 9.5 7.5 7.6 79% 80% 79% 1%
-C9 Fraction 4.0 2.90 290 |  73% 73% 73% 0%
15-C28 Fraction 5.5 4.6 5.2 84% 95% 89% 12%
!047 Phenolics as Phenols 10| 092 92%
issolved Metals in Waters Q
. c 0.100 0.106 0.106 106 106% 106% 0%
Ladmium 0.1000 0.104 0.105 104 105% 105% 1%
Fmium 0100 0.101 | 0.104 p 16i% | 104% | 103% 3%
Bopper 0.100 |  0.097 0.998{(/97% 98% |  98% 1%
tkel 0.100 0.099 1 99% 100% 100% 1%
d 0.100 | 0112, {101 | 112% | 101% 107% 10%
Zinc 0.100 0402 0.103 102% 103% 103% 1%
. 2
M350 Mercury in Water 0.1 .110 0.110 92% 92% 92% 0%
1 N
QY
g‘r \ V
L | |
L = Practical Quantitation Limit (S) Soils : mg/k m) dry weight nd = Not Detected
Q (W) Waters g mgfl(p(gpm) e -~ = Not Applicable
ill results are within the acceptance criteria:
'Refer to Amdel-Sydney Quality Control Manual SPM-01 4th Edition 1/7/97
E RTI 13-106 Collection 14 Page 286
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Eb Number : 8B00083

Page 2of 2
I\QC : Matrix Spike / Check Solution
Level Detected Recovery Details
i Analyte Level | Resultl Result2 Rec 1 Rec2 | Average RPD
% bovey | Rooom | opm | 0 | @ | Y| ()
1 PAH's in Water
'E)thhalene 0.01 | 0008 | 0.007 80% 70% 75% 13%
cenaphthylene 0.01 0.008 |  0.007 80% 70% 5% 13%
phthene 0.01 0.008 0.007 80% 70% 75% 13%
uorene 0.01 0.008 0.008 80% 80% -80% 0%
‘[ihenanthmne 0.01 0.008 0.008 80% l@% 80% 0%
{ Anthracene 001 | 0010| 0009 100% % 95% 11%
uoranthene 0.01 0.008 0.008 SM%E‘O % 80% 0%
“Pyrene 001| o0008| 0007| 8 0% | 75% 13%
imm(a)anﬁmcene 001| 0008| 0007, #40%| 0% 75%| 13%
ene 0.01 0.008 0 80% 80% 80% 0%
H}nm(b}&(k)flunranthene 0.02 0.015 (% 75% 70% 73% 7%
enzo(a)pyrene 0.01 | 0.007] %07 70% 70% 70% 0%
Edo(l.Z.B-cd)pyrene 0.01 | @007 0.007 70% 70% 70% 0%
ibenz(a.h)anthracene 0.01 0.007 70% 70% 70% 0%
Benzo(g.h.i)perylene 0. .008 0.007 80% 70% 75% 13%
I ~
QY
: AN
L |
I PQL = Practical Quantitation Limit E&}S&Eﬂ;ngﬁgﬂ(;}pm) dry weight El_d : ﬁg{ Rgﬁ?&%h
Q All results are within the acceptance criteria:
* Refer to Amdel-Sydney Quality Control Manual SPM-01 4th Edition 1/7/97
i
&
ﬁ RTI 13-106 Collection 14 Page 287 RélBase
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9 Blaxiand Road, Rhodes N.S.W. 2138

o OrMO'% ZF

Ervi & Inf 100 North Terrace, Adelaide S.A. 5000 163 Eastern Road, South Melboumne Vie. 3205
ACH 048 381 507 Tl (08) 8405 4300 Fax: (08) B212 4686 Tal: mmuss#utcﬁ}mmn To (02) 97430330 Fax (02)9726 1568
Job Title: N o P . Rust PPK Job Numbeg? Eoc 7 | Proje NG
Cordarmands) thw LoAunrers Sﬂ‘a.»{u-r\ 3 (_/_ K i ‘ F +.Béé:u b o
Laboratory Name:  Am DEL. ._ C’ g 7% | Fax Re R : x
Address: B[] [ort Land Amated: . S5 | Fax Ndmber? TS 2
oy ey, e | roN e
Fax Number: D JSp Rédu
Phone Number: 5% 3 55 55" g "% FO 1
Contaot Name: Rl storvropoiow) ? | Ak
Delivery Method: /ety M,A . £ < £l nvo
Quote Number: g g g x| o % @ N Comi 3%, 49 NS
- o 7} @ |T TISIE 4 - " .
Date . Container Sample |2 2 2l | Elg|Q|l2 - Comments/Additional Information
\ Sampled Time Sample.D. Size LocatFi)on = & L= oo 0= R K;\ initials and/or Analysis Required
959 BHT, 0 &5 S || ot GRS oo )
£ S .Y ) O .
| BHE & 527 LMY -
BUT, 3-C _ Hotd
BUF, 4O XV ] ]
PUF 5O K
i € O d

Q_.

BHE 2 4 v | -
Y Bl43,2. 0 ,
1 J
Relingurshed by: -0'0‘9\_, F Relinquished by: K 600 4aff . i Relinquished by'j Medium*: @ Soil, W = Water,
Date & Tine 9 ~C l;):?_; Date & Time: ? /3 /?ﬁr: . f %-_50 B Date & Time: Legend**: (circle the following to be testt_ed] _
Company p p FL . Company: B Company: Metals: Al @ Be Co @ @ Fe
Signature scl ation Signalure: ¢ tion Signature: Ui Mg Mn @ Ss Sn V @ .
Recewed in Good Order Received in Good Order ' Received in Good Order . '
& Coandilion by (Nanie) & Condition by (Name): R o‘p A # _ | & Condition by (Name): . Samples on lce: [g@ D No
Paate & Turee Diter & Tuner B0 )‘a/} Date & Time:
N Pt | Please fax back a signed copy when
g S ay: C :
Compny i ADEL | omeey: ~....—| samples are received at the laboratory
it RTI 13-106 Siggnature schdp4 formation Coll&igiaiutd: Page 288
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Q Melbourne
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- m 1929
| Environment & Infrastructure 100 North Terrace, Adelaida S.A. 5000 163 Easlemn Road, South Malbourne Vie, 3205 9 Blaxiand Road, Rhodes N.SW. 2138 Order NO
AC.N. 058 381 507 Tel: (08) 8405 4300 Froc: (08) 8212 4686 Tel: (U3) 9686 1166 Fax: (03) 9686 1110 Tol: (02) 97430333 Fax: (02) 9736 1568
Job Title:” N~z . Rust PPK Job Number'?é’? Projecthanagar' g
(‘M S,k kmm P o Skakcor : :%| Results Expected byfon% ’)6:4-

Laboratory Name: A ~QOEL 29 Fax Results'to; - !

Address: % |-Fax Number?. % -3
Phone Number:

Fax Number:

Phone Number:

HAE FREEE 2 J g) 3

Contact Name:  [3,4 ) alernvrothedois = 2l

- - 4 @ .
Delivery Method: 0, o Jay, / . 2 I8 2|, |
Quote Number: 3 % Bl |x o &le Y Qg :

Date . Container Sample |2 2] ST z|O|® r » - Comments/Additional Information
Sampled Time Sample1.0 Size Location |= e e I A B A Initials and/or Analysis Required

z Mg S £S5
532 PS5, 50 > n bt N

f ' .

PH3 /| |V

pPH3"€C

Bi—zé‘))o-f"
PHDG - 5 @
BHS % U
F;Hf%)

BHé %

Al13 _))L) 5
PH% 60
%1"8 05

BH%  0a-ut

&l

v/

3elinquished by Qo-t-z_ rmw

Jate & Tune 9 ..3 _}:g

SO RNy

leceived in Good Order

FPK

. Condition by (Name):

Jate & Time,
Sompany

agnatuee

RTI

[{ s

Relinguished by: &7, 6W4 { /
Cale & Time: 7/3/‘?& 1230

I information

Company

Signature: schapa(

13-106

F{elmqu:shed by

Dale & Tlme
Company
Signalure:

Med:um" C} SOIJ W Walsr V= Vapow

Legend**: (circle the rouowmg lo be lested)

Se Sn V

L Mg Mn @@

Melals: Al @ Be . Co @@ Fe .

Received in Good Order
& Condition by (Name):

Date & Time: %- Do

io/>

sch4p4jformaﬂon

Company:

Signalure:

Received in Good Order
& Condition by (Name):

Samplesonice: [Wfes [ ] No

Date & Time: Pl b
== : o - ease fax back a signed ¢ en
- %%'?;%?4 - - ~-----| samples are received at the Taboratory
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100 Morth Terrace, Adelaide S.A. 5000

Tel: (08) BA05 4300 Fax: (08) 82124686

B G L e § AL e R e

.- EE

163 Eastemn Road, South Melboumna Vic, 3205

O PN

JothIe ] jsﬂbb‘_ ? P

- Rust PPK Job Nu

_aboratory Name:

ANMDEL

Address:

Tel: (W}BBBGH& Fm.mmiﬁﬂ

Fax Number:

Phone Number: AL S 5555

Bty g et et o

9 Blandand Road, Ahodes N.S.W. 2138
Tel: (02) 87430333 Fax: (02) 9736

. ':]OrCMIO' % 3 #

eb]
Contact Name: (3,]] < % 2
Delivery Method: X 2 < O
: € g |3 =
Quote Number: 5 c 3 x| 2 % _
. ] @ o|T TS X
Date ' Container | Sample |2 o =S ol i = =g L) Commentszddmonal Information
Sampled Time Sample.D. Size Location |= e L= joa)|O)= and/or Analysis Required
€578 B ) £-© S - O O O L ma ;
BHS 4O __ Holj
AL F I R iE - U s
B4 23 0 o v ‘,/\y \_\},

PH f95
e o365
BH% G
8{—!‘6 3.0
6[44 50
BH“")L[‘O
BHE )5 ¢
BHE" 10

d

Herl) A

VED™

1 0 MAR 1998

b

19

Md
/

_/

v
shed by: oL F—ew\_g/rﬁ Relinquished by: K, Geoocla / / Relinquished by: Médium*:@ Soil, W =Water, V= Vapour
me 3}.9.9% [f.00 Dale & Time: 7/9/45' /2:30 Date & Time: | Legena**: (circle the following to be tested)

Fpk Company Compaﬂy Metals: Al Be @ Co @@
s@ on Signalure:  gch ation | Signature: i Mg Mn(NXPb) Se Sn v Zn
‘o) Okder Received in Good Order Received in Good Order

(Name)- & Condition by (Name): S & Condition by (Name): Samples on ice: BQS [N

Dale & Time: . I7e) Date & Time: ’
Conmpany: $3o. r0/3. Company. Please fax back a signed copy when
S A ----—| samples are received at the laborato
RTI 13-106 Signatune sch4p4(-‘nformation C:)mmurﬁﬂ i v
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] Melbourne
183 Eastern Roacl. South Melbourna Vie, 3205
Tel: (U3) 9686 1166 Fax: (03) 96861110

‘Ir'l (Ma I'a:

C[ Sydney
9 Blaxiand Road, Rhodes N.SW. 2138
Tel: wra:gmma Fax: (02) 8735 1568

G T e -"“q;
OrderNo: 1931

(_:r(_r'n F‘dgr‘ f'in.m uns in Book [_] Adelalde
Ermaroniment & Inlrastructlure 100 North Terraco, Adnlnide S A 5000
A CN DA 381 507 Tol: (08) 84054300 I'nx: (08) R212 AR86
Job Title: N aw Faom

CercZimundsd S hiseoomst  pawerStalh

Laboratory Name:

ANDEL

Address:

7% Job Location:

: Fax Results to.r*

: | Fax Number;.. .. - -

’ 'Phone Number;

Fax Number:

Phone Number: 2240 5055

Initials

m
Contact Name: BIU S 3“ 2 *E
Delivery Method: 2 v &)
* o S & -x

Quote Number: € e 3 ol

Dat Contai Sample | 8 ¢ 5 z|BZ|3)2

e ) ontainer ample e =|n =l 4

Sampled Time Sample1.D. Size Location = o C(~|mja|O|= Y

-y . -
£-3-38 5 H% 2 5

f BIEEe)
GHI:) QO
BA5 3.0
Blis 4 G
5.0
O

BH5 j
??H'ﬁ)f-f

N2 RBl444” g O

o
¢

U‘

P42 1.0

BH“D- Ob{z?-

[

i-'&,:

&

?

Comments!Addmonai Information
and/or Analysis Required

- '3

Jale & Tung: 9 -7 .- 9‘3 [ OO
:ompcny F P 'LL

Signature ¢

Refinquished by: ¢, Geoetal/
Date & Time ;?/}/4‘9 /220

Company

Recuewved in Good (Hder
& Conchlion by (Narne)

Dater & Tune

Campany RTI 13-106

Signatue

Relinquished by:
Date & Time:
Company

Sagnature.

Medium*{($ ) Soil, W = Water, V = Vapour

Legend**: (circle the lollowing lo be tested)

Metals: Al @ Be @ Co @@ Fe @
L Mg MnmSe sn v (zg

Received in Good Order
& Condition by (Name):

Lale & Time $-do  Jol3
Company:

Signature sch4p4nformation

Received in Good Order
& Condition by (Name):
Dale & Tine:

oﬁ@&%ﬁ"h

Samples on Ice: ms D No

samples are recelved at tHe’ ¥558}atory

v =-===-| Please fax back a signed copy when ‘
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Erma o & Inf 100 North Terrace, Adnlside S.A. 5000 163 Eastetn Hoad, South Melbourne Vie, 3205 9 Blaxiand Road, Rhodes N.SW. 2138 Order No: 3
AL N 0GR 381507 Tel: (08) 8405 4300 Fax: (U8) 212 4686 Twmmnaaﬁ'ax [u:nnsasmo mmamum Fax: (02) 87386 1568
Job Title: N 2w S e _Rust PPK Job Num_ber“"-“f-j" i 5EtM ¢
Laboratory Name: M/}B =L %
Address
Fax Number: . \E
Phone Number:2 & LQ 5x4" 5~ g 'w.‘
Contact Name: MQ = _co é
o m |
Delivery Method: . % < Q . Q
Quote Number: g e 9 a | % : : .
Dat Contai S I E % g\ I?':J g 8 % C en:szddionallnf mati
ale S - onlainer ample x = A omm iti ormation
Sampled lime Sampie.D. Size Location |= o L= @)aiO= 1P ) and/or Analysis Required
N /'. /7 4 .
3% BHL) 3 3 v M V[
Bl # O o »y
E»mys G AR
B2 EQ ' <$ /&*‘—
) — - —_ e
‘\_ - - - —
N " RECEWVED " ;"\
Q- 10MAR 1998 |
Q. 1
Relinquished by: O o2 }: W Relinquished by I(- &odaﬁ’ Relinquished by: Médium‘:@ Soil, W = Water, V = Vapour
Dale & Time: ?..g__ % oo Dale & Time: ?/5/75’ 72 jp _|Dae&Time: Legend**: (circle the following to be tested)
WAy 70 )P ﬁf\ Campany: Company Metals: Al @ Be Co @ @
auline tion Signatue: sc ation Signature: Ui Mg Mn. mSe Sn V
sceived in Good Or Received in Good Order Received in Good Order -
Condition by (Name;. & Condition by (Name): o o L & Condition by (Name): Samples an foe: % D No
Dale: & Tine Date & Time: - to/3 Date & Time:
_ 30, 1o/3. - Please fax back a signed copy when
Company Company: ) Company N B o samp les are recelved at the Ja to
‘2.|r1|z.'|r|:|r-- RTI 13-106 Si;]rmium sch4p4(_ nformation Cdﬂlgmnrrd4 rﬁageggfa ry
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Green Page - Remains in Book

[ Adelaide E} Melhcmme
100 North Tarrace, Adelaide S.A. 5000

163 Eastern Road, South Melboume Vic. 3205

ﬁ:-maﬁ,hﬂ;-ﬂ

{1 Sydney
9 Blaxiand Road, Rhodes N.SW. 2138

Order No:

ACN 058 381 507 Tel: (08) B405 4300 Fax: (0B) 8212 4686 Tel: (03) 9686 1166 Fax: (03) 9686 1110 Tel: (02) 97430333 Fax: (02) 9736 1568
Job Title: ‘ Rust PPK JObNU[‘leB g Ob Gaﬂo %rﬁ Pro e 17 éﬁw.—a\.
L ’:'“'E-:.‘ 3 a-, _l‘?',_ ‘| ! .“' ' ules
ConFomsmalid St hoassanst = FWS”J‘M o i ﬁ??}'.. - byjo
-aboratory Name: A’mDEL Jik At S OB ;fFﬂx:a ot Sl 8
\ddress: “ F-o-«‘-‘% [ | G s :FaXNdmbe 5
mka 5B O0DB3 % S| PO NGmBe
“ax Number: “Sbro St
hone Number: 5394565 3 £ :
~ ) > i
ontactName: B, 44 S x e 2 3
delivery Method:  Caapran, . % < Q1. > .
Quote Number: g g 3 0|52 3 PRATIL, i
Date - Container | Sample 8 3 g o E Eq:': ) g E ' Initials Comments/Additional Information
Sampled Timeo Sample .. | Size Location |= o h|F|o|xfo)= \2 s and/or Analysis Required
= 7 (& B
P)'ﬁ NG BH?) 2 .\/ g.‘jomi W ~/ & |schiip4 -I infofmation
A 47 Y S U VU O U " IO o | -
3,1 v 5o Y & v Hrahr et fiterats Re.
v )
RH 3 v 150 V/ ‘ —
P % Lr 7 v, . . v —"%
s -
B4 6\ 1L t ]
) Y 7
BHE 3 J}‘D?mt ViRE ; '_‘—1‘FTMAR—1998——
ML Y (e Q (I i
B 7| 5Dyl AN (1
f
BHT, BV “lasonl | N " ] v | |
e v ] o Vi v/ \ 4
Reshnequishied by, L}D Q0 {: 2 J ,(_ j‘&_\;’_\ Relinquished by: K W@ i) Flelinqt.nshed_?y N Medium*: S = Soil, @‘ Water, V = Vapour
Date & Tue [ 7, /q {9'-5 ja.ec Dates & Line ;3{3 qu« t3:J0 Dale & Time: N _ | Legend**: (circle the following to be tested)
Compiny P pf{__ I Compiny: Am Company ) - o ) Metals: Al @ Be Co @ @ Fe
Sgnatwe o A:maﬂon Signalure: sc}di}maﬁon ‘Signature: U Mg Mn QYE) Se Sn v @y
Receved n Good Orde Received in Good Order Received in Good Order
& Condition by (Name) & Condition by (Name): VS_INGH( o & Condition by (Name): Samplos on Ice: ljfes D No
aln & Time Date & Time: - e Date & Time:
Naln & Tim C-ne ime 398 ¥ iScpm — Please fax back a signed copy when
Cotnparny RTI 13-106 Ompany C—? 1~ R U“cug’”yrq_ e samp!es are receﬂfed af medmmry
Signajure Signature. sch4p formation Signature:




| Environment & 'irﬁraslr! ure

ACN 058 381 507

m mr :r;rﬂ HIE 1B lj —lalt‘laI l:' m

100 Norlh Terrace, Adelaide S.A. 5000
Tel: (08) B405 4300 Fax: (08) 82124686

163 Eastern Road, South Melbourne Vic, 3205

Job Title:

NM Farm

“Rust PPK Job NU

Laboratory Name:

NE L

Tel: tua}ssasnss chm)ssesmo

fﬂumﬁ - el S s

9 Blaxiand Road, Rhoges N.S.W. 2'!35
Tal: (02) 97430333 Feoc: (02) 9736 1568

Address: F Fm;}- L~ fmcie]
M A
Fax Number: - —
Phone Number: ”_)"369' 5555 ® f
[&X
Contact Name: B. A SMJ@M = RN
Delivery Method: PM 7 . b= < ol 1y :
Quote Number: 5 g 3 x| 2 %‘“ :_c.g 4 3
Date Tim Samole 1.0 Container | Sample E @ 2L e 3:: g g Y [ Initials Comments,fAddltiona! Information
Sampled e plel.D. Size Loaation o |~ |mofa A\ 4%) and/or Analysis Required
Ekl RH o, / 1 50 vy Y SR riraion
ru o’ 2/ 5o

rswo“-"%/mm%
Bilo, H-./“.JJ&H

c——Z

AN

Medium*: S = Soil, @= Water, V = Vapour

Legend**: (circle the following to be tested)

- Metals: Al Be @ @@ Fe

U Mg Mn@@Se Sn v@

Relinguished by \.)’o-%.. = M Relinquished by: K« Gopolall Relinquished by:
Dale & Time l 3/ 3 }:3 /,) QG Date & Time: §3/3 [qa- M.J}:m,ome & Time:
G Compin Compa
W . Py Andlel pany:
Sk ation Signaluier sch mation Slgnature
Reeyeed i CGooed Oreder Received in Good Order Received in Good Order
& Condiion by (Namie) & Condilion by (Name): L/LS’K]\,G,:LJ & Condition by (Name):
[eates & Tone Date & lime, / (J . \’3_ ?? g’. /gcﬁf‘f‘ Date & Time:
Crampruny Company: (,ﬁ; }'_\C'{. Q__/ Company:
Sl RTI 13-106 Sigritune:. sch4 rfnation C4I|B@m¢:

Samples on Ice:

@fe\s DNO

Please fax back a signed copy when

samples are recelved at the laboratory
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Environmental Site Assessment Lot 2 on RP 210504,
New Farm Power Station,
Lamington Road, New Farm, Queensland

Q
3

/

= ,
Q{&E Parameters and Purging Volume

N/
QV&
N\
S

Collection 14
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heets
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Project Name:

N Faom~
ey 3 Jagy.,

Ca =

BoreID | DML pote Time

(mm)
BHE | go ] |inno| K€ | #9% | 212 [Greo p 4t L | 2l

~ , ’
S j 2O 1’:«5’%]9’6 a0 | A0 | 546 | 266 Q.o@%w\ E octry 29 C | L
pPHD | 150 |iofa>e |igoo | 243 |5-00| 2.5 Brown| Eothy A2 L | IR L
5 7
<
v
)4
Bore Volume (in litres) Calculated as: Conversion Factors
Volume = (Pi*D2)/4 * (Bore Depth - SWL) Diameter (D): Conversion Factor: Attachments: \
{for = (Conversion Factor) * (Bore Depth - SWL)} 50mm (2 inch) 20.268 cm?2
100mm (4 inch 81.073 em2 Stﬂﬂﬁ»ﬂsﬁﬁl informatioh
150mm (6 inch  182.414 cm2 f
(Z ‘3‘;’9“{

RTI 13-106

Collection 14
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Project Name:P
Bore .
Bore ID | Volume Date :
“ o (msiem) @ | ey M LT © | ey | P
| Doy ot JBKe -
ARG (2L |13f8]54] 16500 |2379| jo7 | -
: D-nja-va
Qrpodumin
BHD |31 |12]+[9%| 13100 |23.9] ¢ 2 §£T+
pr | ARL A AIBEE D |25 0| A
* ¢ Driey ok A2y S
BHD 2L (2353 | 140 |2t S'Q@ng:f/oﬂ’j.’ﬁ §9 85218100238 |2.) 6@ PrAGa.~rodiunm
Q) —
Note: EC = Electrical Conductivity
Reléase
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Memorandum
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T, . : File reference OR O2b .
sch B4( 6 information . -

Subject /7,

Department of Environment
Fitze7 TRITR108 B -

M,



WLV W SIA)

Contact name: pfg Félicity Boevink Brisbane City Council
/Phone: 340 36176 - g%fgg ASI\tf'I:EegLD 4000

Fax direct 340 35230 m | GPO Box 1434

Your reference: BRISBANE QLD 4001

2 & SEP 1997

Qur reference: FB:FB

19 September 1997

Department of Environment & Heritage

Waste Management Branch :
Hazardous Wastes & Contaminated Sites Section
PO Box 155

Brisbane Albert St Qld 4002

Dear Mr Idiebele

Re:ff\lew Farm Powerhouse Rehabilitation /

The Brisbane City Council is conducting major rehabilitation works b@?\lew Farm Powerhouse
Lamington Street New Farm. _ ‘ % ’
The powerhouse is a substantial structure on the New F pélinsm built in several stages from
1926 to 1940. The site produced power from coal fj ines from 1928 to 1968. Plant and
ancillary structures were removed from the powerh in 1977, and partial demolition of the
powerhouse buildings occurred in 1984.

The Brisbane City Council is now planning fo\th%ﬁ to be redeveloped as a major arts and cultural
centre. Facilities may include a theatre, % ookshops, artist’s studios and a film studio. More
than 80 arts and cultural organisationQL involved in the development and use of the site.This
development will be a community bas&d, not for profit venture. '

The redevelopment of the pe site will involve the State Arts Office. The Arts Minister,
Joan Sheldon, will be in$t Our the site in the near future.

Redevelopment of i’ scheduled for completion by December 1999. Construction works are
scheduled to start in Jgly 1998. '

Contamination of the site due to past uses, demolition materials disposal and extensive filling have
been identified by the project group as major issues for the redevelopment of the powerhouse.

Because of the very high profile and complex nature of this redevelopment Council believes that it
is essential that the Contaminated Sites Section be fully briefed on all project plans. Council requests
that an officer from your section be nominated at this early stage to assess the project. A site visit
between Council Officers and your nominated officer is requested prior to Council beginning works
on the site. I suggest that this site visit be organised for the week of the 13th October. Please do not
hesitate to contact me on phone 340 36176 to arrange the site visit or if you have any further
questions.

“eneity BOevInk
Enwirepmental Officer Hazards Managemeideiion 14 Page 299
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NOTIFICATION OF A CONTAMINATED SITE { \o
: Lo- o3 Kol

The fgﬁlowing information is supplied by the Queensland
Electricity Commission. It lists land suspected of being
contaminated or land used for a prescribed purpose under the
?gg?aminated Land Act 1991 .and the Contaminated Land Regulation

LOCAL GOVERNMENT COUNCIL/SHIRE:
BRISBANE CITY _ G

SITE NAME:
NEW FARM POWER STATION

SITE ADDRESS:
LAMINGTON STREET
NEW FARM 4005

PROPERTY DESCRIPTION

LOT NUMBER:

SITE PLAN NUMBER:

FOLIO NUMBER:

VOLUME NUMBER:

AREA:

PAST LAND USE CATEGORY:
PRESENT USE CATEGORY:

COMMENTS ON LAND USE:
DISUSED WORKSHOP&MAINTENANCE AREA; T RMER BAYS.

Q\/
\
&

» Riase
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—> Cach f’?}'_‘e o/ ed /o

:/ L4 Juueensianda clectricity Lomimnission T~
¥ 61 Mary Street Brisbane -5~ -
t. ) G.P.0. Box 10, Brisbane & 4061 K ia e
%«g‘ - Telephone (07) 2282111 ., | Wn
QEC

Facsimile (07) 228 7100
Ref. 392/20/4

12 August 1994

Contaminated Land Section '
Waste Management Branch QL// 13493
Department of Environment and Heritage
PO Box 155

BRISBANE (Albert Street) 4002.

Attention: Ms. A. Gunning-Davis

Dear Ms. Gunning-Davis,

A recent enquiry by QEC staff regarding@
believed should be on the Contaminated LAfid Register, and

subsequent discussion with you, indigatefi that our previous
submission of details of 58 1anc@rcels owned by the
Commission, which we believed r d notification under
the Contaminated ©Land Act 9 may not have been
incorporated into the Contamix?iand Register.

The original submission was m in late December 1992, and
took the form of a com w disk containing a run-time
module of the Clipper d e (supplied by the Contaminated
Land Section) containi details of the land parcels, as
well as 'a hard copy of ch of the 58 submissions.

Enclosed please \fnformation on land parcels owned by
the QEC which, w lieve, require notification under the
Contaminated Act 1991, and which we suspect have not
been include?\g the Contaminated Land Register. The
enclosed fo contain the relevant details for the 59 land
parcels cur¥ently owned. The details for these 1land
holdings are also available on computer disk as dBase IV
files which are compatible with your Clipper database, if

required.

We would also like to take this opportunity to notify you of
a change of ownership for a property which we believe is on
the Register. On 26 February 1993, the Commission notified
your section of the existence of contamination on the Howard
Power -Station site (Lot No. 1 / Reg. Plan No. 176847) which
was at that time privately owned. In January 1994 the
Commission purchased that site . Your Register should
reflect that the current owner is the Queensland Electricity
Commission, GPO Box 10, Brisbane, Queensland 4001.

Pl 221f Grelo. - Pliast inpyt sdtes

inforfation Pr ded P a N/ avadoble fpom Conmmarts .
sch4p4(\_ﬁ! f esceibe vipors MQLLd r;hﬁ.ﬁ’.- %3%8(‘( 6)aI2%fﬁ}‘iﬁl
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Should you require further information, clarification of the
information supplied, or the enclosed information on computer
digk, please contact Mr. Des Chalmers (phone No. 228 7305 or

390 9206).

Yours sincerely,

/ £

" '8.8. Durrington
MANAGER TECHNOLOGY
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