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Appendix B

Site Plan, October 1994
Site Plan, 1988
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Appendix C

Aerial Photograph



I T PPK Ptv l t d

HILLCRE6T HOSPITAL

Aerial Photograph
? 9 2 5



Appendix D

Photographic Record of Site Inspection
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RUST PPK Pty Ltrj

Photo 1: "Square Acre " (looking west towards the chapel and Ward 4) is possibly landscaped with coke
ash

Photo la: Lawns to the south of the industrial Therapy (IT) Workshop are possibly landscaped with coke
ash
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RUST PPK Pty UC

Photo 2: The Central Soiler House. Lawns to the south of the
Boiler House are possibly landscaped with coke ash

«•••

or v^-.-.J.:-:^. ^r.jwu i.ui'.j.vcie t'undin^ around an old oil
storage area. The incinerator may have been oil fired
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RUST PPK Pty Ltd

Photo 5: Diesel bowser and underground fuel storage tank, on the eastern, side of the Garage/Garden
complex

Photo 6: Old batteries and service oil stored outside against the western wall of the vehicle
maintenance shed
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RUST PPK Pty I'd

Fhoto 7: Area previously occupied by o]-d substation may Have
contained FC3'& in the transformer oii

Photo 5: Lawn on the southern side of Hail. Oid carpark, possibly bitumen, may be buried underneath
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RUST PPK Ptv L

Photo 9: Possible location of white ant treatment at the northern edge of "Square Acre"

Photo 10: Site which was occupied by Ward 3. An old bitumen pathway remains, possibly contaminated
with PAH's
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RUST PPK Pty liti

Photo 11: Building rubble is understood to have been u&ed as landfill in this area which iies to the north
of Ward 3 (now demolished)

- " > • < -

Photo 12: Looking west between Section \OOar\d the hospital paddock. Soil subsidence has
occurred in this area due to the burial of building salvage over 10 years ago
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RUST PPK Pty Ltd

F'noto 13: Waste heap to the eaet of Section 100, near the hospital paddock. Contains large
slabs of concrete and bitumen

Photo 14: The Mortuary, now a paint workshop is Heritage Listed
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RUST PPK Pty Ud

Photo 15: Stormwater drainage from behind Ward 6 on
eastern side of property

Photo 16: Overhead diesel storage tank located on western side of section 555
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RUST PPK Pty Ltd

Photo 17: Local spillage onto bare earth from overhead storage tank, Section &55

Photo 1ft: Waste heap north of carpark on section &55
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RUST PPK Pty l:a

Photo 13: Old foundations of a small concrete vuMnq on western side of section £-55

Photo 20: Redundant underground steam and condensate piping between Anderson House (Ward 5) and
Howard House (Wart 10). Deteriorated outer pipe casings reveal possible a&bestos insulation
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RUST PFK Pty Lie

Photo 21: Redundant swam and condensate piping at the south western corner of the industrial
Therapy (it) Workshop. Deteriorated outer pipe casings reveal possible asbestos insulation

Photo 22: Redundant steam and condensate piping at the southern side of the IT Workshop. Again,
deteriorated outer pipe casings reveal possible asbestos insulation
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Photo 23: Redundant steam ar-.a condensate piping between two expansion bends on the eastern side
•if the IT Workshop. Scattered debris from outer pipe casing may contain asbestos

Photo 24: Redundant steam and condensate piping between Linen Sorting Room and IT Workshop.
Deteriorated outer pipe casings reveal possible asbestos insulation



RUST PPK Ptv L(d

Photo 25: Leaded and unleaded petrol bowsers \ocated approximately 3Om west from the
mortuary.

Photo 26: Fill point© for the unleaded petrol underground etoraqe tank located weet from
the mortuary.
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Former Certificates of Title
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Appendix F

Borehole Logs
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KILLCREST HOSPITAL. MULTI-PURPOSE HALL
BORE LOGS Note: In all six bores the

clay is highly leached-low
salt.content; conductivity
0.2-0.7 mho, typical values
below 0.6 m being 0.2 - 0.3 mho

1

0 - 0 .
0.35 -

\\PU.

.10.65-1

1.1 - 1.7m

1 .7-2.5 m

2.5-3.5 m

3.5 - 4.3m

4.3 -
(end)

Bore 2

0 - 0:25 m
0.25-0.5m

0.5 - 1.1 m

1.1-2.9m

2.9-3.75m

3.75r4.5m
(end)

Bore 3

0 -0.25 m
0.25-0.55 m

0.55-2.2m

2.2-3.75m

3.75 m -
(end)

35 m
0.65m CLAY,

wswp,
m

FILL - imported, garden loam
red-brown; high plasticity, blocky structure
friable (CH)

SILTY CLAY, to CLAYEY SILT, pale brown, highly
calcareous; wswp, friable (ML-CL)
CLAY, brown, calcareous; small highly calcareous
silt pockets decreasing with depth; high plasticity,
sub-blocky to granular structure; wswp, friable (CH)
CLAY, grey and brown mottled., calcareous; high
plasticity, blocky structure; wswp, friable to 2

()
py, y
wswp, hard below 2.2 m (CH)
CLAY, red-brown, slightly sandy; trace of yellow
sandstone fragments at 2.9 m; wswp, hard (CH)
CLAYEY M-F SAND, red; moi^t, dense - probable
decomposed sandstone (SC)
SANDSTONE, too hard to per.etrate.

2 m;

FILL - garden loan over old bitumen on crushed
CLAY, red-rbrown; high plasticity, blocky structure;
wswp, friable (CH) . .
CLAY, pale brown, calcareous, with approx. 50$
highly calcareous clayey silt in discrete seams and
pockets; wswp, friable.(CH & ML-CL)
CLAY, light.brown to 2.3 m and red-brown below 2.3m,
with approx, 10$ earthy lime in scattered pockets;
high plasticity, blocky structure; wswp, friable (CH)
SANDY CLAY stratified with CLAYEY.M. SAND,
red-brown, red and yellow mottled;.medium plasticity;
wswp to 3.1 m, wswp below 3.1m (SC)
Core lost

3^0 to \ni_5

FILL - imported, garden loz.m
CLAY, red-brown; high plasticity, blocky structure;
wswp, friable (CH)
CLAY, pale-brown,- highly calccreous,'with approx. 201
pockets of_earthy lime; high plasticity, structure
indistrict; wswp, friable (CH+ML-CL)
SANDY CLAY to.CLAYEY M. SAND, red-brown; root casts
filled, with f. sand; medium-high plasticity, blocky
structure; wswp, friable (SC)
Cemented sand, too hard to penetrate.
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Bore 4

0
0
0

.1

.3

0
5.
-0

.15
- 0
.62

m
.3 m
m

0.62-1.15m

1.15-1.75m

1.75-2

2.5-2.

2.8-3.
(end)

.5m

8m

5m

FILL - garden loam over bitumen cap.
SILTY CLAY, brown; w.swp, .friable (CL-CH)
CLAY, redrbrov/n; high, plasticity, sub-block/
structure; wswp, friable; large tree roots (CH)
CLAY, pale brown and brown mottled, highly cacareous
approx. 50?.pockets of earthy lime; wswp, friable
(CH + ML-CL) . . .
CLAY, brown, slightly calcareous; approx. 108 pockets
of earthy lime; high plasticity, granular structure;
wswp, friable (CH) . . .
CLAY, light brown calcareous; high plasticity,
blocky structure; wswp, hard (CH)
SANDY CLAY, red-brown; sandy.high plasticity, blocky
structure; wswp, hard (SC-CH)
SANDY CLAY, yellow, and red-brown, mottled, high .
plasticity, structure indistinct; wswp, hard(SC)

Note: £ the only trace of Keswick Ciay in this group, of bores.
Have we found its boundary? Or is the other soil just an island
patch?

I
i
i
i
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H1LLCREST HOSPITAL
FOSTERS ROAD,
GILLI-S PLAINS

A - Series

SAMPLED

LOCATION

0 - 0150

0150 - 0590

0 590 - 0750

0750 - 1500

1500 - 3500

19th March 1981

3500 - 4900

Salter Hall S-E corner of main hall
600 mm from South wall
900 mm from stage

Concrete slab

Compacted fill

Moist red brown ciiy>PL

Dry, friable clayev marl, brown and pink.
Becoming more clayey from 1300

Stiff, red brown, highly structured clay'^PL
- with some pockets of marl. Becoming slightly
moister with depth - fissures filled with
darker clay and some pockets of sand and black
silty specks at 0270.
Becoming sandier with depth - (the sand is
orange) small pockets of grey sandy clay.

Orangish brown clayey sand with large pockets
of orange sand. Some red and yellow staining
at 4000 - becoming moister.

r̂ v.

1

ENDED HOLE IN YELLOW AND
FAWN SAND WITH RED STAINING
AT 4900

**••• /



HILLCREST HOSPITAL
ROSTERS ROAD,
GILLES PLAINS

A - Series

LOCATION Salter Hall . S-W.corner of main Kail
600 mm from South wall 6
600 mm from West wall

0

0150

0590

0890

1450

2700

- 0150

- 0590

- 0890

- 1450

-, 2700

- 3150

315C•:.- 4200

4200;-.4900

Concrete slab-

Compacted fill

Red brown slightly Tiuist clay— J'L

Very dry, powdery pink marl - some nodules
withpockets of stiff, very dry clay.
Becoming clayicr_with depth.

Dry, reddish brown marly clay - friable .
with large pockets of highly structured
c l a y . ._•-;.• :•.- ••

Stiff, red brown, highly structured clay^PL
-some small pockets of marl still evident -
Becoming slightly inoister with depth, (unable
to retrieveJ3000 nun sample)

Becoming sandy with pockets of greyish green'
sandy clay",: very highly structured,. with some
black mottling. ;- Colour, change to red; brown
from.3400; !;•.-.; . / • • . ' [ :

Pockets of fine-fawn sand in brown, yellow
"and."grey;slightly clayey coarse sand.

.11

M

ENDED HOLE
' • AT 4900

IN SAME
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I HILLCREST HOSPITAL - ASSESSMENT AND PSYCHOGEKIATRIC UNITS

BORE LOGS

liSore i
0 - 0.3 m

0,3 - 1.0 m

1.0 - 4.5 m

4.5 - 5.0 m

5.0 - 5.5 m

5.5 - 5.75 m
(end)

Water noc cut,

CLAY, brown and rod; high plasticity, granular
structure; W > Wp, friable (CH).

CLAYEY SILT to 3ILTY CLAY, pale brown, highly calcareous,
gritty; W >• wp, loose and friable (ML - CL).

CLAY, grey brown and yellow mottled; high plasticity;
blocky structure with slickensides; W & wp,- stiff
to 1,5 m and hs.:d below 1.5 .-n (CH).

SANDY CLAY, grey S red mottled, with thin seams of
white fine sand; w > Wp, very stiff (CH - SC). .

CJ.'nY, grey, with small patches of red fine sand;
W < < Wp,_ hard (CHO.

CLAYEY FINE SAND, grey yellow & red; dry, weakly '
cemented - v. weak (decomposed) SAWDSTONE.



HILLCREST HOSPITAL - ASSESSMENT & PSYCHDCERIATRIC UNITS
" ' &

BORE LOGS

Bore 5

v

0 - 0,2 m

0.2 - 0.5 n

0.5 - 1.2 m

1.2 - 4.15 m

4.15 - 4.55
(end)

Water not cut.

FILL ~ rfk. broim cl-ty and gravel.

CLAY, red-brown; h.'.gh plasticity, granular structure;
f-/ > ttp, friable (CU).

CLAYEY SILT to SILTY CLAY, pale brown and white, highly
calcareous; W » Wp, soft (ML - CL).

CLAY, grey brown £ yellow mottled; off-white highly
calcareous patches to 1.5 m; high plasticity, blocky
structure with slickensides; W~> Wp, hard (CU).

CLAYEY FINE SAND, grey yellow £ red; dry weakly cemented
- very weak SANDSTONE.
Moderately weathezed at 4.55 m - unable to sample.

' .?"•* . • ' ' • ' . " " .

LV;1 \\l y^.
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HILLCREST HOSPITAL - ASSESSMENT & PSYCHOGERIATRIC UNITS

BORE LOGS

1.45 - 5.2 m

5.2 - 5.7 m
(end)

Water not cut,

SILTY CLAY, broivn; W -z Up, friable (CL - Cll).

SILTY CLAY, pale brown & white, highly calcareous; W> Wp,
firm (CL - Cli). .

CLAY, grey S brown mottled; small sand pockets below
4.0 m; high plasticity, blocky structure i/ith
slickensides; ' W .e Wp, very stiff to hard (CH).

CLAYEY FINE SAND, grey yellow S red; dry, weakly cemented
with strongly cemented seams - very weak SANDSTONE with
moderately weathered seams.

**'**tty^*^
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HILLCRS5T HOSPITAL - ASSESSMENT S PSYCUOG-ERIATRIC UNITS

BORE LOGS 3*-\o

Bore 9

0 - 0.4 m

0.4 - 1,2 m (appzox.)

1.2 - 5.6 m

5.C - 6.1 m

6.1- 6.3 m
(end)

Plater not cut.

SIL7Y CLAY, brown; W < Wo, friable {CL - CB).

SILTY CLAY, pale brown & white, highly calcareous;
W Wp, friable; very weak crust at 0.65 m (CL - CH).
Merges with the next layer.

CLAY, grey S brown mottled, with highly calcareous pac^:.
to 2.8 m; high plasticity, blocky structure, W < Wp,
very stiff to hard (CH).

SANDY CLAY, vellcw brown £• red mottled; W« -Wp, hard
(CH - SC).

CLAYEY FINE S.\ND, grey broim & red; dry, very weakly
cemented - very weak (decomposed) SANDSTONE.

a ^ j f c i ^ ^ •'
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Appendix G

Site Plans Showing Potentially
Contaminated Areas and Other Potential
Liabilities





O
DC

CO
CC
LLJ
H
CO
o
LL

LOT 100

BURIED
THE YEARS

BETWEEN
1961-1975

i i

BURIED BETWEEN
THE YEARS 1970-1975

BURIED BETWEEN
THE YEARS 1961-1975

BURIED BETWEEN
THE YEARS 1961-1975

STORM WATER RUNOFF

LOT 101

CONTANINATED AREAS

DEMOLISHED BUILDING

COVERED WALKWAY

PHOTOGRAPH LOCATION & NUMBER

KEY TO BUILDINGS

Ward 1
Ward 2
Ward 3
Ward 4, Dibden House
Ward 5, Robertson House
Ward 6, Anderson House
Ward 7, Repatriation
Ward 8, Apps House
Ward 9f Davenport House
Ward 10, Howard House
Mortuary
Boiler/Incinerator House
Occupational Therapy Building
Garage/Garden Complex
Canteen
Salter Hall
Administration
Chapel
Psychogeriatric Ward
Mason House
Litchfield House
Industrial Therapy (IT) Workshop
Linen Sorting
Barnett House

0 10 50

SCALE 1:2000

90m

NOTES'

-Prior to 1961, coke ash from individual
boilers was used to surface pathways throughout the hospital.
The location of these paths Is not known. -

-Other areas may also have been used for the burial of coke
ash. The areas that have been identified on this map are based
on annecdotal evidence.

HILLCREST HOSPITAL
POSSIBLE AREAS CONTAMINATED

WITH COKE ASH
100 NORTH TCE., ADELAIDE
STH.AUST.. ADELAIDE 5000
TELEPHONE (OB) 2125733

CHECKED
UP

DRAWN
JD

DATE
28.9.94

DRAWING No.

27F306A/02/O
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FENCE

Building rubble from
Psychogeriatrk ward construction.

buried between the years 1980 -1985
buried between 1980 -1985

large concrete pieces
buried in trenches running N-S. LEGEND

Foundations possibly
reworked into soil.

Demolished in 1993

Foundations possibly
reworked into soil.

demolished in 1991

Suspected Burial of
Unknown fil l between

1985-1989

Demolished in 1991

Pieces of
concrete curbing Landscaped with

building salvage,
between 1970-1975buried between

1970-1975

J ^

Landscaped with
building salvage.

STORM WATER RUNOFF —

THIS INCLUDES AREAS IN WHICH BUILDING
RUBBLE HAS BEEN USED AS LANDFILL OR
OR WHERE BUILDING FOUNDATIONS HAVE NOT
BEEN PROPERLY CLEARED AFTER DEMOLITION.

DEMOLISHED BUILDING

: ^ I COVERED WALKWAY

Foundations possibly
reworked into soil.

PHOTOGRAPH LOCATION & NUMBER

KEY TO BUILDINGS

1 Ward 1
. 2 Ward 2
; 3 Ward 3
' 4 Ward 4, Dibden House
; 5 Ward 5, Robertson House
.• 6 Ward 6, Anderson House
\ 7 Ward 7, Repatriation
; 8 Ward 8, Apps House
• 9 Ward 9, Davenport House
'10 Ward 10, Howard House
* 11 Mortuary
12 Boiler/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16 Salter Hall
17 Administration
18 Chapel
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House

SCALE 1:2500

NOTE-
It should be noted that the uncontrolled disposal •
by burial of building rubble may have Introduced .,
soil chemical contaminants Including Polycllc Aromatic
Hydrocarbons (which are present in bitumen) and • .
metals. Asbestos containing materials may also have
been burled. 5

HILLCREST HOSPITAL
AREAS OP SUSPECTED BURIAL

OF BUILDING RUBBLE
100 NORTH TCE., ADELAIDE
STH.AUST.. ADELAIDE 5000
TELEPHONE (08) 2125733

CHECKED
UP

DRAWN

JD

DATE
28.9.94

DRAWING No.

27F306A/03/0



LOT 100
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D
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OVAL

STORM WATER RUNOFF >

LEGEND

•— POSSIBLE LOCATION OF
ASBESTOS CLAD PIPING.
(STEAM & CONDENSATE
PIPES RUN PARALLEL)

EXPANSION BEND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
21
22
23
24
25
26

DEMOLISHED BUILDING

= = = COVERED WALKWAY

PHOTGRAPH LOCATION AND NUMBER

TO BUILDINGS

Ward 1
Ward 2
Ward 3
Ward 4, Dibden House
Ward 5, Robertson House
Ward 6, Anderson House
Ward 7, Repatriation
Ward 8, Apps House
Ward 9, Davenport House
Ward 10, Howard House
Mortuary
Boiler/Incinerator House
Occupational Therapy Building
Garage/Garden Complex
Canteen
Salter Hatl
Administration
Chapel
Psychogeriatric Ward
Mason House
Litchfield House
Industrial Therapy (IT) Workshop
Linen Sorting
Barnett House

0 10 50

SCALE 1:2000

90m

CODE REVISIONS DATE

HILLCREST HOSPITAL
EXTERNAL UNDERGROUND P
INSULATED "WITH MATERIAL
WHICH MAY CONTAIN ASBESTOS

PEWORK.

100 NORTH TCE.. ADELAIDE
STH.AUST., ADELAIDE 5000
TELEPHONE (08) 2125733

CHECKED
UP

DRAWN

FG
DATE

28.9.94

DRAWING No.

27F306A/04/0



GRAND JUNCTION ROAD LEGEND

FIRE STATION

IDSC STRATHMONT
MARKET GARDEN

THE HOSPITAL PADDOCK

IDSC STRATHMONT
CARPARK

Rubbish heaps contained
throughout this section

LOT 103
ha.

300L Overhead Diesel
Storage Tank [local spillage)

- - ' ' Rubbish Heap 5370L. & C850L Underground
Leaded Petrol Storage Tanks

Chemical Storage
Building 4850L Underground Unleaded

Petrot Storage Tank

Site of Former
Substation

White Ant
Treatment.

C500L Underground Diesel Tank
Local Spillage on Top Soil.Buried bitumen

Carpark

Black & Bull Ant Treatment.
10 years ago.

White Ant
Treatment.

Buried bitumen
Roadway

STORM WATER RUNOFF

SCALE 1:4000

SEC 789 NEW RESIDENTIAL
BLOCKS

DEMOLISHED BUILDING

COVERED WALKWAY

PHOTOGRAPH LOCATION & NUMBER

KEY TO BUILDINGS

Ward
Ward
Ward
Ward
Ward
Ward

1
2
3
4,
5,
6,

Dibden House
Robertson House
Anderson House

Ward 7, Repatriation
Ward 8, Apps House
Ward 9, Davenport House
Ward 10, Howard House
Mortuary
Boiler/Incinerator House
Occupational Therapy Building
Garage/Garden Complex
Canteen
Salter Hall
Administration
Chapel
Groundwater Pump
Telecom Radio Tower
Psychogeriatric Ward
Mason House
Litchfield House
Industrial Therapy (IT) Workshop
Linen Sorting
Barnett House
James Nash House

NOTE-
- White ant treatment may have occurred on any structure containing

wood materials & possibly on dead trees.

- IT HAS BEEN PROPOSED TO DIVIDE SECTION
872 INTO LOTS 1OO, 101, 102 AND 103

HILLCREST HOSPITAL
AREAS OF POTENTIAL CONTAMINATION
FROM MISCILLANEOUS SOURCES

100 NORTH TCE.. ADELAIDE
STH.AUST., ADELAIDE 5000
TELEPHONE (OB) 2125733

CHECKED
UP

DRAWN

JD
DATE

22.9.9C

DRAWING No.

27F306A/05/0



GRAND JUNCTION ROAD

MARKET GARDEN
FROM 1949-1965

ORCHARD
FROM 1949-1965

MARKET GARDEN
FROM 1949-1965

0 20 100

SCALE 1:4000

180m

EASEMENT

THE HOSPITAL PADDOCK

FIRE STATION

IDSC STRATHMONT
MARKET GARDEN

IDSC STRATHMONT
CARPARK

LOT 101

MARKET GARDEN
FROM 1959-1965

SEC 789

AGRICULTAL CROPPING
SINCE 1949

MARKET GARDEN

FROM 1 9 4 9 - 1 9 5 9

MARKET GARDEN

FROM 1 9 4 9 - 1 9 5 9w
S&&&&88&

MARKET GARDEN
FROM 1949-1959

MARKET GARDEN
FROM 1949-1965

<
O
cc
N
O
X
G
CO

AGRICULTAL CROPPING
FROM 1 9 4 9 - 1 9 7 5

ORCHARD
FROM 1 9 4 9 - 1 9 7 0

ORCHARD
FROM 1 9 4 9 - 1 9 5 9

LEGEND

i

DEMOLISHED BUILDING

COVERED WALKWAY

'//A 1949 - 1959

1949 - 1965

1959 - 1965

1949 - 1970

1959 - 1970

1949 - 1985

ORCHARD
FROM 1959-1970

KEY TO BUILDINGS

1 Ward 1
2 Ward 2
3 Ward 3
4 Ward A, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7 Ward 7, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12 Boiler/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16 Salter Hall
17 Administration
18 Chapel
19 Groundwater Pump

20 Telecom Radio Tower
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House

NOTE'
Areas occupied by market gardens or orchards may have been subject to
chemical treatment Including pesticides, fumigants & other chemicals.
Orchards and market gardens may have existed on this site prior to 1949,
however this can not be verified since aerial photography is unavailable.

20

NEW RESIDENTIAL
BLOCKS

CODE REVISIONS DATE

HILLCREST HOSPITAL
SITES FORMERLY OCCUPIED BY
MARKET GARDENS OR ORCHARDS

100 NORTH TCE.. ADELAIDE
STH.AUST.. ADELAIDE 50QO
TELEPHONE (08) 212S733

CHECKED
UP

DRAWN
JD

DATE

DRAWING No.

27F306A/06/O



GRAND JUNCTION ROAD

FIRE STATION
IOSC STRATHMONT
MARKET GARDEN

EASEMENT

THE HOSPITAL PADDOCK

IDSC STRATHMONT
CARPARK

SEC 855

LOT 100
2 7

SCALE 1:4000

SEC 789 NEW RESIDENTIAL
BLOCKS

<
O
K
N
-J
O
X
Q
W

LEGEND

DEMOLISHED BUILDING

SITE OF LANDSCAPING
OR BURIAL WITH UNKNOWN
SOURCES OF FILL

COVERED WALKWAY

KEY TO BUILDINGS

1 Ward 1
2 Ward 2
3 Ward 3
4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House

, 7 Ward 7, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12 Boiler/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex

1 15 Canteen
16 Salter Hall
17 Administration
18 Chapel
19 Groundwater Pump

20 Telecom Radio Tower
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House

NOTE: IT HAS BEEN PROPOSED TO DIVIDE SECTION
872 INTO LOTS 100, 101, 102 AND 103

HILLCREST HOSPITAL
SITES OF LANDSCAPING WITH
UNKNOWN SOUCES OF FILL

100 NORTH TCE., A0ELAIOE
STH.AUST.. ADELAIDE 5000
TELEPHONE (OB) 2125733

CHECKED

UP
DRAWN

JD
DATE

22.9.94

DRAWING No.

27F306A/07/0
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:: Soit-Subsiden^e.

Burial with building rubble
fill between 1980-1985

27

26

Burial with unknown 2 5
source offill between 1985-1989

D

23

I

Flooding in
Basement of Lift

STORM WATER RUNOFF

LEGEND

• , • / •
AREA PREVIOUSLY FLOODED

DEMOLISHED BUILDING

AREAS WHERE SOIL SUBSIDENCE
HAS OCCURED

COVERED WALKWAY

KEY TO BUILDINGS

. 1 Ward 1
2 Ward 2

' 3 Ward 3
4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7 Ward 7, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12 Boiler/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16 Salter Hall
17 Administration
18 Chapel
19 Groundwater Pump
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House

SCALE 1:2500

HILLCREST HOSPITAL
GEOTECHNICAL ISSUES

100 NORTH TCE., ADELAIDE
STH.AUST.. ADELAIDE 5000
TELEPHONE (08) 2125733

CHECKED

UP
DRAWN

JO
DATE

28.9.94

DRAWING No.

27F306A/08/O



Appendix H

Site Plans Showing Sampling Locations
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SCALE 1:4000

180m

GRAND JUNCTION ROAD
4 (•

541.5 \

EASEMENT

THE HOSPITAL PADDOCK

•$•12 1 3 ^ :

!

FENCE LINE

v'cr.

\

lG5

210.0

LOT 100
27

LOT 103
46.1 ha.

FIRE STATION /

IDSC STRATHMONT
MARKET GARDEN

117.0
141.0

IDSC STRATHMONT
CARPARK

SEC 855
2.3 ha.

O

O
X
a
CO

104

LEGEND

i i
i I

STORM WATER RUNOFF

DEMOLISHED BUILDING

COVERED WALKWAY

KEY TO BUILDINGS

1 Ward 1
2 Ward 2
3 Ward 3
4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6f Anderson House
7 Ward 1, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12 Boiler/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16 Salter Hall
17 Administration
18 Chapel
19 Groundwater Pump
20 Telecom Radio Tower
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House

- 27 James Nash House

- ® - DENOTES SAMPLE LOCATION

NOTE; IT HAS BEEN PROPOSED TO DIVIDE SECTION

872 INTO LOTS 100, 101, 102 AND 103

NEW RESIDENTIAL
BLOCKS

CODE REVISIONS DATE

HILLCREST HOSPITAL
SAMPLING LOCATION SITE PLAN

100 NORTH TCE., ADELAIDE
STH.AUST., ADELAIDE 5000
TELEPHONE (08) 2125733

CHECKED

UP
DRAWN

JD
DATE

22.9.94

DRAWING No.

27F306A/09/0



NOTES:
1. NORTH EASTERN CORNER OF LICHFIELO HOUSE HAS BEEN

TAKEN AS A REFERENCE POINT (ORIGIN)
2. SAMPLES 1, 2 AND 3 WERE TAKEN FROM THE BITUMEN

SECTION OF THE CARPARK.
3. SAMPLES 4, 5 AND 6 WERE TAKEN FROM A GRASSEO SECTION

OF LAND WITHIN THE CAR PARK.
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D
(60M) Industrial Therapy

(76,29)

23
(0,0)

(59,23)

Litchfield Hd>use

(75.5AI

7B*
(127,10)

(55.-9)

LEGEND:

DENOTES TESTING LOCATION
(X,Y)

NOT TO SCALE

COM REVISIONS DATE

HILLCREST HOSPITAL
SAMPLING LOCATION SITE PLAN 'A'

100 NORTH TCE-, ADELAIDE
STH.AUST.. S00O
TELEPHONE (08) 212S733

CHECKED
UP

DRAWN
JD

DATE
7.11.94

DRAWING No.

27F358A/10/O



NOTES:
1. SOUTH EASTERN CORNER OF MORTUARY BUILDING HAS BEEN

TAKEN AS A REFERENCE POINT (ORIGIN)

r.
11 r1.

J

(0,0)

12 L_
Boiler/Incinerator

House

•

25

13

LEGEND:

DENOTES TESTING LOCATION
(X.YI

S.-70.3}
~i r 1

NOT TO SCALE

cow REVISIONS DATE

HILLCREST HOSPITAL
SAMPLING LOCATION SITE PLAN 'B '

100 NORTH TCE., A M LADE
STUAUST., 500ft
TELEPHONE (08) 2125733

CHECKED
UP

DRAWN
JD

DATE
7.11.94

DRAWING No.

27F358A/11/0



NOTES:
1. SOUTH EASTERN CORNER OF ADMINISTRATION BUILDING HAS BEEN

TAKEN AS A REFERENCE POINT (ORIGIN)

Administration

(0,0)

18

16

9B
(32.6,-16.3) D

X 1 0

T(2U

10D 136
LEGEND:

DENOTES TESTING LOCATION
(X,Y}

NOT TO SCALE

COOE REVISIONS DATE

HILLCREST HOSPITAL
SAMPLING LOCATION SITE PLAN X '

100 NORTH TCE, ADELAIDE
STH.AUST., 5000
TELEPHONE {08) 2125733

CHECKED
UP

DRAWN
JD

DATE
7.11.94

DRAWING No.

27F358A/12/O



NOTES:
1. NORTH EASTERN CORNER OF PROPERTY HAS BEEN

TAKEN AS A REFERENCE POINT (ORIGIN)

GRAND JUNCTION ROAD

,0) 541.5

EASEMENT
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(X,Y) BOREHOLE LOCATION PLAN

NOT TO SCALE

CODE REVISIONS DATE

HILLCREST HOSPITAL
SAMPLING LOCATION SITE PLAN 'D'

100 NORTH TCE.. ADELAIDE
STH.AUST., 5000
TELEPHONE (08) Z125733
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UP
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DATE
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Field Work and Sample Details

II. Field Work Notes

Sampling Date:
Samplers:

Drilling Contractor:

12. Sample Details

28 October, 1994
Uma Preston (Chemical Engineer)
Brenton Harris (Geotechnical Engineer)
K&W Drilling

Sample
No

1
2
3

4a
5b
6

7a
7b
8

9a
9b
10
11
12
13
14

15

16

Location No

IB
2B
3B
4B
5B
6B
7B
7B
8B
9B
9B
10D
11D
12D
13D

Composite of
Samples 12 and 13

Composite of
Samples 10 and 11

Composite of
Samples 1 and 6

Sample Depth
(metres)

0.2-0.35
0.3-0.43

0.25-0.40
0.30-0.45
0.33-0.50
0.3-0.45

0.17-0.40
0.40-0.70
0.20-0.50
0.40-0.75
0.75-0.95

0-0.15
0-0.15
0-0.15
0-0.15
0-0.15

0-0.15

N/A

Soil Comments

FILL. Some flecks of ash
FILL. Some flecks of ash
FILL. Some flecks of ash.
FILL. Some fine gravel
FILL. Some bitumen fragments and ash
FILL. Some flecks of ash
FILL. Bitumen fragments and some ash
SILTY CLAY.
FILL. Some ash fragments
FILL. Some bitumen and some ash
FILL. Flecks of ash

Selected for
Analysis

Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis
Analysis

Analysis

Analysis

Notes:

Suffix "B" after location number implies that borehole cores were recovered using truck mounted
hydraulic push tube equipment.
Suffix "D" after location number implies that sampling was carried out by hand with dig stick and
hammer.
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IHKTRRK 100 North Terrace, Adelaide S.A. 5000
Facsimile (08) 212 4686

Telephone (08)212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:"

Depth

(m)

0.0-
0.05

0.05-
0.2

0.2-
0.3

0.3-
0.4

0.4-
1.0

1.0-
1.55

1.55-
2.4

Soil Description

Bitumen.

FILL. Sandy silty gravel, pale greyish yellow, fine to
coarse sand, gravel to 20 mm.

FILL. Sandy silty clay, grey brown, greyish orange brown,
fine to medium sand, some flecks of ash.

Silty CLAY. Orange brown, some fine sand.

Clayey gravelly SILT. Creamy brown over off-white, some
fine sand, calcrete fragments to 15 mm, highly calcareous.

Silty CLAY. Off-white and brown, some fine sand, highly
calcareous.

Silty CLAY. Brown, some grey green mottling, some fine
sand.

END OF BOREHOLE 2.4 m

Moisture Content

D = Dry

H = Humid
Da = Damp
M = Moist
w = wet
PL = Plastic Limit
LL = Liquid Limit
PI = Plastic Index

Plasticity

NP = Non-plastic
T - Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F - Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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100 North Terrace, Adelaide S.A. 5000
Facsimile (08) 212 4686

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

o
LU

o

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.05

0.05-
0.3

0.3-
0.45

0.45-
0.55

0.55-
0.9

0.9-
1.1

Soil Description

Bitumen.

FILL. Sandy silty gravel, pale greyish yellow, fine to
coarse sand, gravel to 20 mm.

FILL. Sandy silty clay, grey brown, fine to medium sand,
some flecks of ash.

Silty CLAY. Orange brown, some fine sand.

Silty CLAY/Clayey SILT, Creamy brown, some fine sand,
highly calcareous.

Silty CLAY. Brown, creamy brown, some fine sand,
highly calcareous.

END OF BOREHOLE 1.1 m

Moisture Content
D = Dry
H = Humid
Da = Damp

M = Moist
W = Wet
PL = Plastic Limit
LL = Liquid Limit
PI = Plastic Index

Plasticity

NP = Non-plastic
T =- Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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IHKTRRK 1G0 North Terrace, Adelaide S i . 5000
Facsimile (03) 212 46S6

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Auger, Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.05

0.05-
0.25

0.25-
0.4

0.4-
0.6

0.6-
0.95

0.95-
1.1

Soil Description

Bitumen.

FILL. Sandy silty gravel, pale greyish yellow, fine to
coarse sand, gravel to 20 mm.

FILL. Silty sandy clay, brown, fine sand, some flecks
of ash.

Silty CLAY. Orange brown, some fine sand.

Silty CLAY/Clayey SILT. Creamy brown, some fine sand,
highly calcareous.

Silty CLAY. Creamy brown, some fine sand, highly
calcareous.

END OF BOREHOLE 1.1 m

Moisture Content
D = Dry
H = Humid
Da = Damp
M - Moist
W = Wet
PL - Plastic Limit
LL - Liquid Limit
PI = Plastic Index

Plasticity

NP = Non-plastic
T - Trace
VL = Very Low
L - Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F - Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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100 North Terrace, Adelaide S.A.SOOO
Facsimile (08) 212 4686

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.2

0.2-
0.35

0.35-
0.45

0.45-
0.55

0.55-
0.7

0.7-
0.95

0.95-
1.1

Soil Description

FILL. Silty sand, grey brown, fine to medium grained,
slightly micaceous, some fine roots.

FILL. Silty clay, grey brown, some fine sand, slightly
calcareous, pockets of sand, some bitumen.

FILL. Sandy silty clay, greyish yellow brown, fine to
coarse sand, some fine gravel.

FILL. Silty sandy clay, brown, fine sand, some flecks
of ash.

Silty CLAY. Brown, orange brown, some fine sand.

Silty CLAY/Clayey SILT. Creamy, creamy brown, some
fine sand, highly calcareous.

Silty CLAY. Creamy brown, some fine sand, highly
calcareous.

END OF BOREHOLE 1.1 m

Moisture Content
D = Dry

H = Humid

Da = Damp

M = Moist

W - Wet

PL = Plastic Limit

LL = Liquid Limit

PI = Plastic Index

Plasticity
NP = Non-plastic

T =• Trace

VL = Very Low

L = Low

M = Medium

H = High

VH = Very High

EH = Extra High

Consistency
VS = Very Soft

S = Soft

F = Firm

St = Stiff

VSt= Very Stiff

H = Hard

Fb = Friable
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Date 28/10/94

Tested by BJH
Checked by PTWL

Bore Location:
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RIOT 100 North Terrace, Adelaide S i . 5000
Facsimile (08) 212 4636

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.2

0.2-
0.5

0.5-
0.7

0.7-
0.9

0.9-
1.1

Soil Description

FILL. Silty sandy, grey brown, fine to medium grained,
some gravel to 30 mm, some fine roots.

FILL. Clayey silty gravel, mottled grey brown and black,
some fine to medium sand, gravel and bitumen fragments
to 40 mm, some ash, some roots.

FILL. Silty sandy clay, grey brown, fine sand, some
flecks of ash.

Silty sandy CLAY. Grey brown, fine sand.

Silty CLAY. Orange brown, some fine sand.

END OF BOREHOLE 1.1 m

Moisture Content
D = Dry

H = Humid

Da = Damp

M = Moist

W = Wet

PL - Plastic Limit

LL = Liquid Limit

PI ~ Plastic Index

Plasticity

NP = Non-plastic

T — Trace

VL = Very Low

L = Low

M = Medium

H = High

VH = Very High

EH = Extra High

Consistency
VS = Very Soft

S = Soft

F = Firm

St = Stiff

VSt= Very Stiff

H = Hard

Fb = Friable

us
e

S
ym

bo
l

CL

CH

M
oi

st
ur

e
C

on
te

nt

H

H

<PL

<PL

<PL

Job No. 27F358A
Date 28/10/94

Tested by BJH
Checked by PTWL
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IHKTRRK 100 North Terrace, Adelaide S.A. 5000
Facsimile (08) 212 4686

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.05

0.05-
0.3

0.3-
0.45

0.45-
0.75

0.75-
1.0

1.0-
1.1

Soil Description

FILL. Silty sand, grey brown, fine to medium grained,
some fine roots.

FILL. Sandy clayey gravel, mottled brown and black,
fine to coarse sand, gravel and bitumen fragments to
30 mm.

FILL. Silty sandy clay, greyish orange brown, fine sand,
some fine roots, some flecks of ash.

Silty CLAY. Greyish orange brown, some fine sand.

Clayey gravelly SILT. Creamy brown, some fine sand,
calcrete fragments to 20 mm, highly calcareous.

Silty CLAY. Creamy brown, some fine sand, highly
calcareous.

END OF BOREHOLE 1.1 m

Moisture Content
D = Dry
H = Humid
Da = Damp
M - Moist
w = Wet
PL = Plastic Limit
LL = Liquid Limit
PI = Plastic Index

Plasticity
NP = Non-plastic
T - Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH - Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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Job No. 27F358A
Date 28/10/94
Tested by BJH
Checked by PTWL
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RUfTRHC 100 North Terrace, Adelaide S.A.SOOO
Facsimile (08) 212 4686

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital'Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.05

0.05-
0.3

0.3-
0.45

0.45-
1.1

Soil Description

FILL. Silty sand, grey brown, fine to medium sand, some
fine roots.

FILL. Silty sandy clay, grey brown, fine sand, some
gravel/bitumen fragments to 40 mm, some ash, some fine
roots.

Silty CLAY. Orange brown, some fine sand, some fine
roots.

Silty CLAY. Creamy brown, some fine sand, some fine
calcrete fragments, highly calcareous.

END OF BOREHOLE l.l m

Moisture Content
D = Dry

H = Humid
Da = Damp
M = Moist
w = wet
PL - Plastic Limit
LL = Liquid Limit
PI = Plastic Index

Plasticity

NP = Non-plastic
T - Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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Job No. 27F358A
Date 28/10/94
Tested by g j ^
Checked by PTWL
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RUCTRRK 100 North Terrace, Adelaide S i . S000
Facsimile (06) 212 4686

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

eg

6
UJ

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.2

0.2-
0.55

0.55-
0.7

0.7-
0.95

0.95-
1.1

Soil Description

FILL. Silty clay, grey brown over greyish orange brown,
some fine sand, fine roots.

FILL. Silty sandy clay, greyish dark brown, fine sand,
ash fragments.

Silty sandy CLAY. Orange brown, fine to medium sand.

Silty CLAY. Orange brown, some fine sand.

Clayey SILT. Creamy, creamy brown, some fine sand, fine
calcrete fragments, highly calcareous.

END OF BOREHOLE 1.1 m

Moisture Content
D = Dry
H = Humid
Da = Damp

M - Moist

W = Wet
PL - Plastic Limit
LL = Liquid Limit
PI = Plastic Index

Plasticity
NP - Non-plastic
T - Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm

St = Stiff
VSt= Very Stiff
H - Hard
Fb = Friable
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Rucrmc 100 North Terrace, Adelaide S.A. 5000
Facsimile (OB) 212 4686

Telephone (08)212 5733

N . A . T . A . R E G I S T E R E D M A T E R I A L S T E S T I N G L A B O R A T O R Y

Borehole Log

6
UJ

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil Groundwater Stands:-

Depth

(m)

0.0-
0.1

0.1-
0.55

0.55-
0.75

0.75-
0.95

0.95-
1.1

Soil Description

FILL. Sandy silt, grey brown, fine to medium sand, fine
roots.

FILL. Silty sandy clay, grey brown, fine sand, some fine
roots, some fine calcrete fragments, some brick fragments
some bitumen.

FILL. Silty clay, creamy brown, some fine sand, highly
calcareous, some bitumen, some ash.

FILL. Silty clay, dark brown, some fine sand, some flecks
of ash.

Silty CLAY. Dark brown, some fine sand.

END OF BOREHOLE I.I m

Moisture Content
D = Dry

H = Humid
Da = Damp
M = MoiSt
W = Wet
PL = Plastic Limit
LL = Liquid Limit
PI = Plastic Index

Plasticity

NP = Non-plastic
T - Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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Job No. 27F358A
Date 28/10/94
Tested by BJH
Checked by PTWL
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Laboratory Methodology and Quality

Assurance; Laboratory Analytical Reports
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AUSTRALIAN
LABORATORY
SERVICES P/L
A.C.N.OO9 936029

ANALYTICAL REPORT
PAGE ' of

CONTACT: •*,[: ! , <:*-AY

CLIENT: RU- " I F\:V- P l" Y l .TD
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BATCH NUMBER: (I H 1 0 S *:> & - 0
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AUSTRALIAN
LABORATORY
SERVICES P/L
A.C.N.OO9 936O29

ANALYTICAL REPORT
PAGE of

CONTACT: •:<-:

CLIENT: ;; :j

ADDRESS: ; ':
f f• K P '"V L T D
O i ' ^ H ": •; Ft R ,-\ C £

ORDER No: '• SAMPLETYPE: QUAL ! 1"'' C0UT1-O

LABORATORY: £U\' I RON-l iT

BATCH NUMBER: £ M i 0 L:- <'. 0 " 0

No. Of SAMPLES: 1 '1
DATE RECEIVED: ".31 / I 0 / 9 'I

DATE COMPLETED: 1 •'* / 1 i .-'':' *J

PROJECT No:

TAL
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UNIT
METHOD

w • ••••• : . . ; - M 0 . c:~ ; • : • • ; P K ( ? E C £

1 • • -i •. '.• ;;- -".' ... 0 M C | ! K £ 3 / 1 0 /

• :••;- ; ; . : • ' - h 0 . ? £ / . -yFK R E C £

1
i
1
1
I
1
1
1

DETECTION UMIT:

ti o i G t u r 'j

EA-O&S

10.7

0 . 1

in a /11 , g

7 9 . o;-:
7

OG . 0 / .

-

1

Cu
in a / 1 ; g

I.; G - 0 0 1:1 T

7 6 0%
S

7 a. o:;

Ths Laboricp/ c t:r

accotdcncc iviui i l ; t:r
document sli^I nd be r

1

Pb
iri g / [• n

9 0 . 0%

o

89 . QY.

-:c;2d by the Nation^

:.v: hcsi p3rforni9d in
•--, ct fCjistralion. Ths
f reduced except in f u l

t

'/-1 "i

iftci/1-o
EG-0OVT

T i . •:•:•:

i '•:.

7 f - : . o ;••-

i

[OMMENTS: F.-r'-uU'"- whicJ-i appe-r-r on this report
c h o c k s for QUALITY CONTROL p u r p o s e s

routin-? l abora tory

1
Allca Sprlngt Laboratory
Phono: (069) 52 6020 Fax: (089) 52 602B
Etondlgo Laboratory
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Irlsban* Laboratory
I hone: (07) 352 5577 Fax: (07) 352 5109
I hortars Towara Laboratory
hone: (077) 87 4155 Fax (077) 67 4220

Ctoncurry Laboratory
Phono: (077) 42 1323 fax: (077) 42 1685
Kalpoorli* Laboratory
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Orange Laboratory
Phone: (063) 63 1722 Fax: (063} 63 1189

Parth Laboratory
Phona: (OS) 249 29BB Fax: (09) 249 2942
Towiwvin* Laboratory
Phone: (077) 79 9155 Fax: (077) 79 9729
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ENVIRONMENTAL
GUARANTEEDTESTING

A N A L Y T I C A L R E P O R T

i MR L GRAY
RUST PPK PTY LTD
100 NORTH TERRACE

ADELAIDE SA 5000

Page of

ORDER-NO
3057

SAMPLE-TYPE
SOIL

LOR

L1 S1

0.2-0.35m

28/10/94

ENVIRONMENTAL
Batch-no:
Sub-batch:
No.samples:
Received:
Completed:

L2 S2

0.3-0.-

10568

1

1 1

31/10/94

14/11/94

43m

28/10/94

L3 S3

0.25-0.4m
28/10/94

Method Analysis description Units

EA-055
EP-075B-SS

Moisture Content (dried 3 103'C)
POLYNUCLEAR AROMATICS
Naphthalene

2-Methylnaphthalene
2-Chloronaphthalene
Acenaphthylene
Acenaphthene

Fluorene
Phenanthrene
Anthracene

Fluoranthene
Pyrene

M-2-Fluorenylacetamide

Benz(a)anthracene
Chrysene
Benzo(b) & (k)fluoranthene

7.12-Dimethylbenz(a)anthracene
Benzo(a)pyrene

3-Methylchotanthrene
Indeno(1.2.3-cd)pyrene

Dtbenz(a.h)anthracene
Benzo(g.h.i)perylene

X

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

0.1

0.5
0.5
0.5
0.5
0.5

0.5
0.5

0.5
0.5
0.5

0.5
0.5

0.5
1

0.5

0.5
0.5
0.5

0.5
0.5

13.6

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

12.1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

11.4

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

SAMPLES ANALYSED AS RECEIVED
Samples analysed on an as received basis. Results reported on a dry
weight basis. Sample preparation techniques: Semivolatile - Separatory
Funnel and Tumbler, Volatile - Purge and Trap. Sample analysis
techniques: Semivolatile - GC/MS, TPH - GC/FID; Volatile - GC/MS;
Pesticides - GC/ECD, GC/MS.

AUSTRALIAN LABORATORY SERVICES P/L
BRISBANE
Phone: (07) 352 5577
Fax; (07) 352 5109

A.C.N.009 936 029
SYDNEY MELBOURNE

Phone: (02) 899 5722 Phone: (03) 853 5299
Fox; (02) 899 3200 Fox.- (03) 853 0730

PERTH
Phone: (09) 249 2988
Fax: (09) 249 2942



ENVIRONMENTAL
GUARANTEEDTESTING

A N A L Y T I C A L R E P O R T

MR L GRAY

RUST PPK PTY LTD

100 NORTH TERRACE

ADELAIDE SA 5 0 0 0

ORDER-NO
3057

Method Analysis description

EA-055 Moisture Content (dried 3 103'C)

EP-075B-SS POLYNUCLEAR AROMATICS

Naphthalene

2-Methylnaphthalene

2-Chloronaphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

N-2-Fluorenylacetamide

Benz(a)anthracene
Chrysene

Benzo(b) & <k)fluoranthene

7.12-Dimethylbenz(a)anthracene
Benzo(a)pyrene

3-Methylcholanthrene

Indeno(1.2.3-cd)pyrene

D i benz(a.h)anthracene

Benzo(g.h.i)perylene

SAMPLES ANALYSED AS RECEIVED

Units

X

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

SAMPLE-TYPE

SOIL

LOR

0.1

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

1

0.5

0.5

0.5

0.5

0.5

0.5

L4 S4a

0.3-0.45m

28/10/94

12.9

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.S

<1

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

Page 2 of 4

ENVIRONMENTAL

Batch-no: 10568

Sub-batch: 1

No.samples: 11

Received: 31/10/94

Completed: 14/11/94

L5 S5b

0.33-0.5m

28/10/94

0.9

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<1

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

m

L6 S6
0.3-0.45m

28/10/94

7.8

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<1

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

AUSTRALIAN LABORATORY SERVICES P/L
B R I S B A N E
Phone: (07) 352 5577
Fox: (07) 352 5109

A.CN.009 936 029
SYDNEY MELBOURNE

Phone: (02) 899 5722 Phone: (03) 853 5299
Fox: (02) 899 3200 Fax: (03) 853 0730

PERTH
Phone: (09) 249 2988
Fax: (09) 249 2942
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ENVIRONMENTAL
GUARANTEED TESTING

A N A L Y T I C A L R E P O R T

1| MR L GRAY
• RUST PPK PTY LTD

\ 100 NORTH TERRACE

J
• ADELAIDE SA 5000

71 ORDER-NO
• 3057

1
• Method Analysis description

1
^EA-055 Moisture Content (dried 3 103'C)
• EP-075B-SS POLYNUCLEAR AR0MAT1CS
^ ' Naphthalene

I • 2-Methylnaphthalene
• 2-Chloronaphthalene
• Acenaphthylene

Acenaphthene
a Fluorene
H Phenanthrene

j Anthracene
^ Fluoranthene
H Pyrene
B ' N-2-Ftuorenylacetamide

Benz(a)anthracene
H Chrysene
1 Benzo(b) & (k)fluoranthene

j 7.12-Dimethylbenz(a)anthracene
ml 6enzo(a)pyrene
• 3-Methylcholanthrene

\ Indeno(1.2.3-cd)pyrene
I D i benz(a.h)anthracene

1 Benzo(g.h.i)perylene

I SAMPLES ANALYSED AS RECEIVED

Units

%

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

SAMPLE-TYPE
SOIL

LOR

0.1

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

1

0.5

0.5

0.5

0.5

0.5

0.5

L7 S7a
0.17-0.40m
28/10/94

13.4

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<1
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

Page 3 of 4

ENVIRONMENTAL
Batch-no: 10568
Sub-batch: 1
No.samples: 11
Received: 31/10/94
Completed: 14/11/94

L8 SB
0.2-0.5m
28/10/94

9.B

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

«1

<0.5
<0.5
<0.5
<0.5
<0.5

i

L9 S9a
0.4-0.75m
28/10/94

11.1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

<1

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

AUSTRALIAN LABORATORY SERVICES P/L
B R I S B A N E

Phone: (07) 352 5577
Fox: (07) 352 5109

A.C.N. 009 936 029
SYDNEY MELBOURNE

Phone: (02) 899 5722 Phone: (03) 853 5299
Fox: (02) 899 3200 Fox: (03) 853 0730

P E R T H
Phone: (09) 249 2988
Fox: (09) 249 2942
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ENVIRONMENTAL
GUARANTEEDTESTING

A N A L Y T I C A L R E P O R T

MR L GRAY

RUST PPK PTY LTD

100 NORTH TERRACE

Page o f

ADELAIDE SA 5000

ORDER-NO

3057

SAMPLE-TYPE

SOIL

LOR

L9 S9b

0.75-0.95m

28/10/94

ENVIRONMENTAL
Batch-no:

Sub-batch:

No.samples:

Received:

Completed:

COHP 10/11

S15 0-0.

10568

1

1 1

31/10/94

14/11/94

,15

28/10/94

Method Analysis description Units

EA-055
EP-075B-SS

Moisture Content (d r ied 3 103'C)
POLYNUCLEAR AROMATICS

Naphthalene

2-Methylnaphthalene

2-ChLoronaphthalene

Acenaphthylene
Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

N-2-Fluorenytacetamide

Benz(a)anthracene

Chrysene

Benzo(b) & (k) f luoranthene

7.12-Dimethylbenz(a)anthracene

Benzo(a)pyrene
3-Methylcholanthrene

Indeno(1.2.3-cd)pyrene

Dibenz(a.h)anthracene
Benzo(g.h. i )perylene

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

0.1

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

1

0.5

0.5

0.5

0.5

0.5

0.5

12.1

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<1

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

6.8

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<1

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

SAMPLES ANALYSED AS RECEIVED

AUSTRALIAN LABORATORY SERVICES P/L
B R I S B A N E
Phone: (07) 352 5577
Fax: (07} 352 5109

A.C.N. 009 936 029
SYDNEY MELBOURNE

Phone; (02) 899 5722 Phone: (03) 853 5299
Fax: (02) 899 3200 Fax: (03) 853 0730

PERTH
Phone: (09) 249 2988
Fax: (09} 249 2942
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ENVIRONMENTAL
GUARANTEEDTESTING

A N A L Y T I C A L R E P O R T

MR L GRAY

RUST PPK PTY LTD

100 NORTH TERRACE

ADELAIDE SA 5000

ORDER-NO

3 0 5 7

SAMPLE-TYPE
SOIL

Page 1

ENVIRONMENTAL

Batch-no:
Sub-batch:
No.samples:
Received:
Completed:

of

10568
2
4
31/10/94
14/11/94

Method Analysis description Units

L7 S7b
LOR 0.4-0.4m

28/10/94

COMP 12/13

S14 0-0.15

28/10/94

COMP 10/11

S15 0-0.15

28/10/94

EA-055 Moisture Content (dried a 103'C> %

EP-067A-SS ORGANOCHLORINE PESTICIDES

alpha-BHC mg/kg

beta- & gamma-BHC mg/kg

delta-BHC mg/kg

Heptachlor mg/kg

ALdrin mg/kg

Heptachlor epoxide mg/kg

Endosutfan 1 mg/kg

4.4'-DDE mg/kg

Oieldrin mg/kg

Endrin mg/kg

Endosulfan 2 mg/kg

4.4'-DDD mg/kg

Endrin aldehyde mg/kg

Endosulfan sulfate mg/kg

4.4'-DDT mg/kg

0.1 14.7

0.05
0.1
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.2

<0.05
<0.1

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.2

6.9

<0.05

<0.1

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.2

. .-i

6.6

<0.05

<0.1

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.05

<0.2

SAMPLES ANALYSED AS RECEIVED

Samples analysed on an as received basis. Results reported on a dry

weight basis. Sample preparation techniques: Semivolatile - Separatory

Funnel and Tumbler, Volatile - Purge and Trap. Sample analysis

techniques: Semivolatile - GC/MS, TPH - GC/PID; Volatile - GC/MS;

Pesticides - GC/ECD, GC/MS.

AUSTRALIAN LABORATORY SERVICES P/L
B R I S B A N E
Phone: (07) 352 5577
Fax: (07) 352 5109

A.C.N. 009 936 029
SYDNEY MELBOURNE

Phone: (02) 899 5722 Phone: (03) 853 5299
Fax: (02) 899 3200 Fax: (03) 853 0730

PERTH
Phone: (09) 249 2988
Fax: (09) 249 2942
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ENVIRONMENTAL
GUARANTEEDTESTING

A N A L Y T I C A L R E P O R T

MR L GRAY
RUST PPK PTY LTD
100 NORTH TERRACE

Page o f

ADELAIDE SA 5000

ORDER-NO

3057
SAMPLE-TYPE
SOIL

COHP 1/6
LOR S16

28/10/94

ENVIRONMENTAL
Batch-no:
Sub-batch:
No.samples:
Received:
Completed:

10568
2
4
31/10/94
14/11/94

Method Analysis description Units

EA-055
EP-067A-SS

Moisture Content (dried 3 103'C)
ORGANOCHLORINE PESTICIDES
alpha-BHC

beta- & ganma-BHC
delta-BHC

Heptachlor
Aldrin
Heptachlor epoxide

Endosulfan 1
4.4'-DDE
Dieldrin

Endrin
Endosulfan 2

4.4'-DDD
Endrin aldehyde
Endosulfan sulfate

4.4'-DDT

X

mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg

mg/kg
mg/kg

• mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

0.1

0.05
0.1
0.05

0.05
0.05
0.05

0.05
0.05

0.05
0.05
0.05

0.05
0.05
0.05

0.2

11.2

<0.05

<0.1
<0.05
<0.05
<0.05

<0.05
<0.05

<0.05
<0.05
<0.05

<0.05
<0.05

<0.05
<0.05

<0.2

SAMPLES ANALYSED AS RECEIVED

AUSTRALIAN LABORATORY SERVICES P/L
B R I S B A N E
Phone: (07) 352 5577
Fox: (07) 352 5109

A.CN.009 936 029
SYDNEY MELBOURNE

Phone: (02) 899 5722 Phone: (03) 853 5299
Fax: (02) 899 3200 Fax: (03) 853 0730

PERTH
Phone: (09) 249 2988

Fax: (09) 249 2942



ENVIRONMENTAL
GUARANTEEDTESTING

ORGANICS QUALITY CONTROL REPORT

BATCH No. : EN 10568 DATE BATCH RECEIVED : 31/10/94

CLIENT : Rust PPK Pty Ltd DATE BATCH COMPLETED : 17/11/94

Method

Code

EP-067

EP-075

Test

Pesticides

Semivolatile

Scan

Matrix

Soil

Sot!

QCLot

Number

OCOPS246

SVOCS145

Date

Samples

Extracted

07/11/94

07/11/94

Date

Samples

Analysed

10/11/94

10/11/94

ORGFORM{60/0)

AUSTRALIAN LABORATORY SERVICES P/L
B R I S B A N E
Phone: (07} 352 5577
Fax: (07) 352 5109

A.C.N. 009 936 029
SYDNEY MELBOURNE

Phone: (02) 899 5722 Phone: (03) 853 5299
Fax: (02) 899 3200 Fax: (03) 853 0730

PERTH
Phone: (09) 249 2988
Fax: (09) 249 2942



BATCH QUALITY CONTROL

QC LOT No. : OCOPS246
MATRIX: Soil

ALS EP-067 : PESTICIDES

ANALYST: J. Langford

COMPOUND

Blank
Cone

mg/kg

Spike
Level

mg/kg

SPIKE QC RESULTS
SCS
Cone

mg/kg

DCS
Cone
mg/kg

Average
Rec.
%

RPD

%

Control Limits
Rec.

Low High

RPD

%

EP-067A : ORGANOCHLORINE PESTICIDES

alpha-BHC

beta & gamma-BHC

delta-BHC

Heptachlor

Aldrin

Heptachlor epoxide

Endosulfan 1

4,4'-DDE

Dieldrin

Endrin

Endosulfan 2

4,4'-DDD

Endrin aldehyde

Endosulfan sulfate

4,4'-DDT

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

0.20

0.40

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.16

0.33

0.17

0.16

0.16

0.16

0.17

0.16

0.16

0.16

0.16

0.16

0.15

0.16

0.18

0.15

0.32

0.16

0.15

0.19

0.15

0.18

0.15

0.15

0.15

0.15

0.14

0.13

0.15

0.17

79

81

79

76

86

76

85

75

75

77

76

73

68

75

86

5

2

5

5

17

7

6

6

5

6

5

9

16

7

6

60

60

67

38

53

62

67

68

67

41

68

67

66

64

71

115

117

113

125

116

114

111

114

113

129

112

111

112

117

107

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

EP-067B : ORGANOPHOSPHORUS PESTICIDES

Dichlorvos

Dimethoate

Diazinon

Chlorpyrifos methyl

Malathion

Fenthion

Chlorpyrifos

Pirimiphos ethyl

Bromophos ethyl

Prothiofos

Ethion

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.20

0.14

0.15

0.14

0.13

0.14

0.13

0.13

0.13

N/A

0.14

0.13

0.13

0.14

0.13

0.13

0.13

0.13

0.12

0.13

N/A

0.14

0.12

66

72

67

64

65

65

63 •

64

68

61

4

2

4

5

6

0

6

5

6

8

52

54

53

63

62

59

65

45

65

52

116

114

117

115

116

115

112

120

113

123

20

20

20

20

20

20

20

20

20

20

COMMENTS :
1) The control limits are based on ALS laboratory statistical data (Method QWI-ORG/06)
2) * : Recovery or RPD falls outside of the recommended control limits.
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BATCH QUALITY CONTROL

ALS EP-O75 : SEMIVOLATILE SCAN

QCLOTNo. : SVOCS145
MATRIX: Soil

ANALYST: L. Baker

COMPOUND

Blank
Cone.

mg/kg

Spike
Level

mg/kg

QC SPIKE RESULTS
SCS
Cone
mg/kg

DCS
Cone
mg/kg

Average
Rec.

%
RPD
%

Control Limits

Recovery
Low High

RPD
%

EP-075B : POLYAROMAT1C HYDROCARBONS

Naphthalene

2-Methyl naphthalene

2-Chloronaphthalene

Acenaphthalene

Acenaphthene

Ruorene

Phenanthrone

Anthracene

Fluoranthrene

Pyrene

N-2-Fluorenylacetimide

Benz (a) anthracene

Chrysene

Benzo(b) & (k) fluoranthene

7,12-Dimethyl benz(a)anthracene

Benzolatpyrene

3-Methylchloanthrena

Indanod ,2,3-cd)pyrene

Dib«nz(a,h)anthracene

Benzo(g,h,i)perylene

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

<LOR

1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
2.50
1.25
1.25
1.25
1.25
1.25
1.25

1.16
1.19
1.14
1.18
1.20
1.21
1.34
0.96
1.33
1.33
1.22
1.23
1.39
2.35
0.98
0.85
0.85
1.49
1.46
1.43

1.08
1.18
1.15
1.23
1.24
1.23
1.27
0.98
1.36
1.30
1.24
1.36
1.47
2.46
1.12
1.04
0.95
1.49
1.59
1.55

90
95
92
96
98
97

104
77

108
105

99
103
114
96
84
75
72

119
122
119

7
0
1
4
3
2
5
3
3
3
2

10
6
4

13
20
11
0
9
8

56
49
52
52
53
54
56
49
55
55
29
54
51
53
37
44
45
43
39
44

107
113
104
107
112
111
115
118
118
120
111
118
124
123
187
124
118
123
123
119

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

COMMENTS :
1) The control limits are based on ALS laboratory stastical data (Method QWI-ORG/06).
2) *: Recovery or RPD falls outside the recommended limits.
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I Site Plan Showing Location of Trial

Excavation Area
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DEMOLISHED BUILDING

COVERED WALKWAY

TRIAL EXCAVATION AREA

KEY TO BUILDINGS

1 Ward 1
2 Ward 2
3 Ward 3
4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7 Ward 7, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12 Boiler/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16 Salter Hall
17 Administration
18 Chapel
19 Groundwater Pump

20 Telecom Radio Tower
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House

NOTE: IT HAS BEEN PROPOSED TO DIVIDE SECTION
872 INTO LOTS 100, 101, 102 AND 103

CODE REVISIONS DATE

HILLCREST HOSPITAL
SITE PLAN - SHOWING LOCATION OF

TRIAL ECAVATION AREA

100 NORTH TCE.. ADELAIDE
STH.AUST., ADELAIDE 5000
TELEPHONE (OB) 2125733

CHECKED
UP

DRAWN
JD

QATE
22.9.94

ORAWING No.

27F359A/14/0



Appendix M

Photographic Record of Backhoe
Excavation
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BUST PPK Pty u

Photo 1: The backhoe used in the trial excavation. Pieces of concrete are visible in the
excavation material.

Photo 2: A piece of concrete present in the excavation material.



PUST PP* Ptv :_•

Photo 3: In the centre foreground, shows a large piece of concrete which could not be removed
by the backhoe. It's volume was estimated to be at least O.2m3.

Photo 4-. Distinct rows where grass is growing well relative to other areas, building rubble is
thought to buried in trenches below these areas. The area of lueh vegetation in the background

may be the location of a large burial pit.
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Executive Summary

Background

Rust PPK Pty Ltd was previously commissioned by the Resource Conservation and Management
group of the Department of Environment and Natural Resources to investigate and report on the
potential site contamination, environmental and other related issues arising from historical and
current site activities on a 46.1 hectare section of the Hillcrest Hospital property and adjoining
areas.

The resultant document, Report of Potential Environmental Issues and Preliminary Testing at
Hillcrest Hospital, Fosters Road, Gilles Plains, SA (Document No 94/730 of 2 December 1994)
made the following recommendations:

• Develop a program for further investigation, assessment and determination of possible
remediation requirements, for the areas of the site which are subject to potential
chemical contamination.

• Determine the probable extent of impact of buried rubble in the site on future building
activities. This would include developing a program of test boreholes to delineate areas
of the site which are subject to burial of building rubble. The depth of soil cover should
also be determined.

• Determine the feasibility of relocating the groundwater pumping station currently on the
subject site to a new location on the Hospital grounds near the psychogeriatric ward.

• Include underground pipework insulation in plans to remove asbestos containing
materials from the site prior to demolition and building activities.

This report was formally assessed by Dr Andrew Langley and Heather Hill of the South
Australian Health Commission. This assessment is documented in the Site Assessment Report
(SAHC identification: Gilles Plains/200 08/151/200). Subsequently Rust PPK were invited by
Gordon Heath of Heath Planning and Management to submit a proposal for consultancy and
technical services that addressed the concerns of the South Australian Health Commission within
an approximate boundary designated on a plan provided by Heath Planning and Management.
These consultancy and technical services are listed below.

• Identify, investigate and document all contaminants within the Workshop, Boiler House
and Walkway Zones of the former Hillcrest Hospital, including recommending an
appropriate boundary within which to designate the works. Investigation of the walkways
was to extent beyond the boundary defined.

• Document all works necessary for the complete removal of all contaminants, buildings,
structures, pavements within the designated zone boundaries required to result in land
suitable for redevelopment.
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• Assist the Department of Environment and Natural Resources to undertake any activities
necessary to implement the agreed demolition and remediation works within the agreed
timescale and budget parameters.

The resulting proposal titled Site Contamination, Investigation, Demolition and Remediation
Works - Former Hillcrest Site (Document No 95/341 of 23 May 1995) was submitted to Mr Peter
Lawrence, Manager of the Property Services branch of the Department of Environment and
Natural Resources. Acceptance of this proposal was confirmed in correspondence from Peter
Lawrence on 7 June 1995.

Details of Investigations

This report details the further investigation work undertaken.

An area of 2.7 hectares was defined for the scope of works of the further investigation. A total of
twelve test pits were excavated on the site with the following objectives:

• Six test pits were excavated in the area of the garage/garden complex and the former
location of Ward 2 to investigate the extent, nature and possible chemical contamination
of the building rubble used as fill in these locations.

• Several test pits were excavated surrounding the boiler house to locate the areas where
coke ash from the boiler house may have been used as fill or stockpiled and investigate
the possible chemical contamination associated with the coke ash. These test pits were
located so as to also provide information on underground pipework associated with the
boiler house.

• A test pit was excavated adjacent to the rear wall of building 19, the food store, to
determine the depth of the footings and to enable a sample to be collected from beneath
the footings of an existing building on the site to test for organochlorine pesticides
(OCPs) contamination.

• Several trenches were excavated within the investigation area to locate underground
pipework. Where asbestos materials were associated with the pipework located it was
attempted to define the extent of the pipework.

The fill material evident in the test pits excavated in the area of the garage/garden complex
extended to a maximum depth of 0.95 metres. The average depth of the fill material was 0.7
metres. Vie fill intersected during test pit excavations in the former location of ward 2 extended
to a maximum depth of 1.2 metres and had an average depth of 0.9 metres. Fragments of coke
ash were encountered in test pit 3 in the garage garden complex and test pit 10 adjacent to the
former location of ward 2. Samples were collected from the depth intervab where coke ash was
evident and tested for polycyclic aromatic hydrocarbons (PAHs) and metals. Samples were also
collected from test pit 2 in the garage garden complex and test pit 6 in the former location of
ward 2 and analysed for PAHs and metals. No concentrations of contaminants were detected
above further investigation levels (FILs) established by the South Australian Health Commission
and the Australian and New Zealand Environment and Conservation Council.
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Four test pits, designated 5, 7, 8 and 9 were excavated surrounding the boiler house. Fragments
of coke ash were evident in test pit 7. Samples were collected from all four test pits and analysed
for polycyclic aromatic hydrocarbons (PAHs) and metals. No concentrations of contaminants
above FILs were detected. Underground pipes were located ad acent to test pit 5 to the south of
the boiler house.

Test pit 12, excavated at the rear of building 19, the food store, indicated that the rear brick wall
extended to a depth of 0.45 metres below which the foundations continued a further 0.25 metres.
There was no evidence of piles associated with the foundation at this location. A sample was
collected from immediately below the foundation and tested for organochlorine pesticides (OCPs).
No concentrations of contaminants exceeding FILs were detected.

Trenching undertaken in the south-west corner of the site located 15 linear metres of disused
steam pipework that was lagged with asbestos containing materials. This pipework extended
beyond the investigation zone. Trenching to the north of this location (south-west of building 19)
intersected asbestos cement pipework The extent of this pipework was not defined due to live
underground electrical services in the area

Further samples were collected utilising a dig stick from several locations within the investigation
area. Samples Bit 1 and Bit 2 were collected from beneath the bitumen to the west of the boiler
house and south of the chemical storage building. Two further samples, Cp 1 and Cp 2, were
collected from beneath the bitumen in the carpark east of the SACON workshops. These samples
were analysed for polycyclic aromatic hydrocarbons (PAHs). No concentrations of contaminants
exceeded FILs.

A sample was collected from beneath the bitumen immediately south of the chemical storage
building and analysed for total petroleum hydrocarbons (TPH) and constituents, benzene, toluene,
ethyl benzene and xylene (BTEX), organochlorine pesticides (OCPs), polycyclic aromatic
hydrocarbons (PAHs) and metals to establish if soil contamination had occurred from the storage
and handling of chemicals in the area. No concentrations of contaminants detected exceeded the
FILs.

Two samples were collected from each of the two former market garden locations within the
investigation area. Each pair of samples were composited prior to analysis for OCPs, arsenic
and mercury. No contaminants above the FILs were encountered.

Two samples from beneath the former substation location, south of the boiler house, were
collected and composited prior to analysis for polychlorinated biphenyls (PCBs). No
contaminants were detected above the FILs.

The only concentration of contaminants that exceeded FILs were detected in a composite sample
from beneath the former location of the occupational therapy building, south of the boiler house.
Organochlorine pesticides were detected at a concentration of 5.3 mg/kg. The major constituents
of the contamination detected were aldrin at 3.7 mg/kg and chlordane at 0.8 mg/kg.
Organophosphate pesticides were also detected at a concentration of 0.8 mg/kg.

Verbal discussions were held with Dr Andrew Langley and Heather Hill of the South Australian
Health commission to discuss the contamination detected and to ensure that the other concerns
raised by the SAHC in their assessment report, previously referred to, and that were relevant to
the investigation area, had been addressed.
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The SAHC indicated that the concentrations of the organochlorine pesticides encountered would
not constitute a health risk for residential use, so long as the keeping of domestic fowls, in
unsurfaced areas was not allowed (There is a small possibility of bio-accumulation of
organochlorine pesticides by domestic fowls.)

Demolition and Remediation

The results of the investigation undertaken were utilised to formalise the works required to result
in land suitable for redevelopment within the investigation zone.

Budget estimates were obtained for individual components of the works required and have been
included in this report.

• Excavation and backfilling of garage/garden complex: $64,000
• Excavation and backfilling of former ward 2 location: $59,000
• Removal of bitumen from investigation area: $32,500
• Removal of underground storage tanks: $10,800
• Remediation of asbestos cement materials in building 17: $25,000
• Remediation of asbestos clad pipework within remediation zone: $1,800
• Remediation of asbestos clad pipework from remediation zone

to building 24: $5,000
• Remediation ofACMs in buildings in remediation zone,

excluding building 17: $7,000
• Demolition of covered walkways and associated concrete: $23,000
• Demolition of building 17, the boiler house, including backfill: $20,000
• Demolition of buildings within the remediation zone,

excluding building 17: $60,000
• Removal of asbestos gaskets from non asbestos clad

underground pipework: $4,000
• Collection and analysis of two samples from beneath each slab

for organochlorine pesticides: $6,000
• Fibre monitoring (conducted by Project Manager): $300/day
• Validation sampling: $2,500
• Remediation project management: $12,500
• Provisional Sum: $30,000

It is anticipated that these works could be completed within three months of the contractor taking
possession of the site. This time scale would allow the contractor to salvage suitable materials
during the demolition works. These budget estimates include the salvage value of the materials.
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1. Introduction

Rust PPK were invited by Gordon Heath of Heath Planning and Management to submit a
proposal for the following consultancy and technical services within an approximate
boundary designated on a plan provided by Heath Planning and Management:

• Identify, investigate and document all contaminants within the Workshop, Boiler
House and Walkway Zones of the former Hillcrest Hospital, including
recommending an appropriate boundary within which to designate the works. An
approximate boundary was designated on a plan provided. Investigation of the
walkways was to extent beyond the boundary defined.

• Document all works necessary for the complete removal of all contaminants,
buildings, structures, pavements within the designated zone boundaries required to
result in land suitable for residential development.

• Assist the Department of Environment and Natural Resources to undertake any
activities necessary to implement the agreed demolition and remediation works
within the agreed timescale and budget parameters.

The resulting proposal titled Site Contamination, Investigation, Demolition and
Remediation Works - Former Hillcrest Site (Document No 95/341 of 23 May 1995) was
submitted to Mr Peter Lawrence, Manager of the Property Services branch of the
Department of Environment and Natural Resources. Acceptance of this proposal was
confirmed in correspondence from Peter Lawrence on 7 June 1995.

This report documents the undertaking of the consultancy and technical services
required. An audit of asbestos contamination has been completed as part of the
environmental investigation and is detailed in the report Hillcrest Hospital Asbestos
Remediation Plan (Document No 95/457 of 7 July 1995) included in Appendix H of this
report.
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2. Scope of Works

2.1 Buried Rubble and Uncompacted Fill

Trenching was undertaken in the areas indicated by anecdotal evidence to contain buried
rubble and uncompacted fill with the following objectives:

• to identify the areas where buried rubble is present
• to determine areas where rubble should be removed
• to determine the extent of chemical contamination in buried rubble
• to determine the nature and extent of uncompacted fill
• to determine the consistency or relative density of the uncompacted fill material

2.2 Coke Ash

Trenching was undertaken to allow visual examination for the presence of coke ash.
Chemical tests were carried out for Polycyclic Aromatic Hydrocarbons (PAHs) and
metals on samples collected from locations were there was visual evidence of the
presence of coke ash.

2.3 Base Material Underlying Bitumen

No testing was undertaken on the bitumen itself however samples were collected from
the base material beneath the bitumen and analysed for polycyclic aromatic hydrocarbons
(PAHs).

2.4 Internal White Ant Treatment

Soil samples were collected from beneath the foundations of a building on the site and
beneath the former location of a building that had been demolished, and analysed for
organochlorine pesticides (OCPs).

2.5 Chemical Storage Buildings

A soil sample was collected from beneath the bitumen at the front of the chemical
storage building and analysed for benzene, toluene, ethyl benzene and xylene (BTEX),
polycyclic aromatic hydrocarbons (PAHs) and metals.
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2.6 Sites of Former Orchards or Market Gardens

Two samples were collected from each of the two former orchard and market garden
sites within the investigation area. These samples were composited and analysed for
organochlorine pesticides (OCPs), arsenic and mercury.

2.7 Former Substation

Two samples were collected from beneath the former location of a substation south of
the boiler house. These samples were composited and analysed for polychlorinated
biphenyls (PCBs).

2.8 Depth of Foundations

A test pit was excavated adjacent to an existing building on the site to obtain an
indication of the depth of the foundations that would be encountered during demolition.
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3. Works Undertaken

3.1 Sampling Methodology

Samples were collected from the side walls of the test pits. Samples were taken by first
digging away the trench face and sampling the undisturbed "clean" material behind. A
clean spatula was used to remove the soil which was then placed on a plastic sheet,
mixed, shaped into a cone and a quarter of the cone removed to obtain a sample fully
representative of the depth interval being sampled. The spatula was cleaned and rinsed
using sulphamic acid and distilled water between the collection of the samples. The back
hoe bucket used for the trenching was cleaned between test pits using high pressure
cleaning equipment to avoid cross contamination of the test pits.

Samples were also collected using a dig stick in several locations on the site. The
samples were fully representative of the depth interval being sampled. The dig stick was
cleaned and rinsed between samples using sulphamic acid and distilled water to avoid
cross contamination.

For each of the soil samples forwarded to the laboratory, sample preservation techniques
were employed to ensure that there was no deteriation of the samples, such as by
volitisation of contaminants, between sampling and analysis. Sample jars prior to and
after sampling were maintained at approximately 4°C by use of polystyrene insulated
containers and frozen "cooler" bricks. Sample containers were glass. A teflon disk
inserted inside the container lid provided a gas tight seal and also ensured prevention of
contamination from the plastic lid.

Samples were forwarded to the laboratory so as to be received within 24 hours or were
placed in cool storage at 4°C. The laboratory advises that on arrival the samples were
placed in cool storage at 4°C.

Sample transmittal forms accompanied the samples to the laboratory indicating sample
identification, depths of the soil strata that the sample represented, the date sampled and
the chemical analysis required. These were signed and returned by the laboratory as
confirmation they had received the samples indicated.

3.2 Laboratory Used

Australian Government Analytical Laboratories
51-65 Clarke Street
South Melbourne VIC 3205

3.3 Buried Rubble and Uncompacted Fill

Six test pits were excavated in the area of the garage/garden complex and the former
location of ward 2. The locations of these test pits are indicated on the site plan
contained in Appendix A of this report. The test pits were excavated to natural soil under
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the full time supervision of a Rust PPK geotechnical engineer. The exposed soil and fill
profile was logged in accordance with the visual-manual method set out in AS 1726 -
1993 to provide a description of the nature and depths of any fill material. Pocket
penetrometer readings were taken in all cohesive strata to provide information on their
in-situ strength. The geotechnical logs are included in Appendix B of this report.

The exposed profiles were examined for visual or olfactory evidence of contamination,
and environmental samples taken as required from the side walls of the test pits.
Laboratory reports and a summary of analytical results are included in Appendix D and
Appendix E of this report.

Dynamic Cone Penetrometer (DC?) tests, as set out in AS1289.F3.2, were undertaken
next to four of the test pits in order to correlate fill type and fill density. Dynamic
Penetrometer Results are included as Appendix F.

3.3.1 Garage/Garden Complex

Three test pits were excavated in the area of the garage/garden complex to a maximum
depth of 1.2 metres below ground level (mBGL). Fill was encountered to 0.95 mBGL in
test pit 1 located to the south-east of the amenities facilities. The fill in test pit 2 and
test pit 3 extended to 0.65 and 0.6 mBGL respectively. The geotechnical logs are
included in Appendix B of this report.

The composition of the fill material varied from sandy silty gravel intersected in test pit
1 to concrete fragments with bitumen topping up to 600 mm diameter evident in test pit
2. Also contained in the fill detected in test pit 2 were fragments of old timber and
bitumen. The fill in test pit 3 contained some black fragments, possibly coke ash,
concrete fragments and a piece of metal.

Sample Analysis Undertaken

Samples were collected from test pit 2 and test pit 3 fully representative of the depth
intervals 0.31 to 0.46 metres and 0.25 to 0.4 metres respectively and submitted for
analysis for polynuclear aromatic hydrocarbons (PAHs) and metals.

Results

No concentrations of PAHs or metals exceeded the further investigation limits (FILs).
Laboratory reports and a summary of analytical results are included in Appendix D and
Appendix E of this report.

Dynamic Cone Penetrometer Tests

Dynamic Cone Penetrometer tests were undertaken adjacent to test pit 1 and test pit 3.
The results indicate reasonable compaction of the fill, however it is likely that the results
are distorted due to the large fragments of building rubble detected in the backfill.
Dynamic Penetrometer Results certificates are included in Appendix F of this report.
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3.3.2 Former Site of Ward 2

Three test pits were excavated in the former location of Ward 2. The maximum depth of
excavation was 1.7 mBGL. Fill was intersected to a maximum depth of 1.2 mBGL in
test pit 10, adjacent to the southern most footing of the former ward 2 location. Test pit
4 was located adjacent to the southern footing of the northern wing of the former ward 2
location. This footing was still evident on the surface. The footing extended to 1.0
mBGL above a gravel base and constituted the northern wall of the test pit. The
southern wall of the test pit was logged. Test pit 6 located to the west of the entrance
for the former ward 2, was excavated to 1.0 mBGL where the top of a concrete conduit,
containing a steam pipe, was intersected.

The fill evident in test pit 4 was sandy silty clay that contained some bricks and brick
fragments and extended to 0.7 mBGL. The fill detected in test pit 6 varied from silty
clay to clayey silty gravel and contained fragments of coke ash. Test pit 10 detected fill
material to a depth of 1.2 mBGL, as was previously indicated. The fill consisted of silty
clay, clayey silt and contained bricks and brick fragments, broken glass, pieces of plastic,
fragments of floor coverings and pieces of timber.

Test pit locations are indicated on a site plan contained in Appendix A of this report.
The geotechnical logs are included in Appendix B of this report.

Sample Analysis Undertaken

Samples fully representative of the depth intervals 0.1 to 0.25 metres and 0.5 to 0.75
metres were collected from test pit 6 and test pit 10 respectively and submitted for
analysis for PAHs and metals.

Results

No concentrations of PAHs or metals detected in the analysis undertaken exceeded the
FILs. Laboratory reports and a summary of analytical results are included in Appendix
D and Appendix E of this report.

Dynamic Cone Penetrometer Tests

Dynamic Cone Penetrometer tests were undertaken adjacent to test pit 4 and test pit 10.
The results indicate reasonable compaction of the fill, however it is likely that the results
are distorted due to the large fragments of building rubble detected in the backfill.
Dynamic Penetrometer Results certificates are included in Appendix F of this report.

3.4 Coke Ash

During the undertaking of site works Mr Howard Thiele, the head gardener, indicated
that Mr Nick Boffa, a former gardener at the site, would be able to provide information
regarding the areas where coke ash was used as fill on the site. Mr Thiele had been
questioned previously as part of the site history but had not indicated Mr Boffa as a
possible source of information. Mr Boffa indicated that two truck loads per week of
coke ash were used as fill at locations over the whole of the site from 1967 to 1974,
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when the boiler was converted to gas. He was unable to specify any exact locations or
the size of the truck.

Test pits 5, 7, 8 and 9 were excavated in the area immediately surrounding the boiler
house to locate areas where coke ash was used as fill material or was stockpiled. Visual
evidence of coke ash was detected in test pit 7, to the east of the boiler house. There
was no visual evidence of coke ash contamination in the other test pits. The
geotechnical logs are included in Appendix B of this report.

The anecdotal evidence obtained from Mr Boffa indicates that substantial amounts of
coke ash were used as fill material over the majority of the site. Visual evidence of coke
ash fragments was noted in test pit 3 in the garage/garden complex, test pit 6 west of the
entrance of the former ward 2, test pit 7 to the east of the boiler house and test pit 11
beneath the former location of the occupational therapy building, however no significant
layers of coke ash were encountered.

Sample Analysis Undertaken

Samples from test pits 3, 6, 7 and 11 were collected from the depth at which visual
evidence of coke ash was noted fully representative of the soil strata over a minimum
depth interval of 0.15 metres. Samples were also collected from test pits 5,8 and 9 from
depth intervals that visually appeared the most likely to contain contamination.

Results

No concentrations of PAHs were detected that exceeded the FILs. Laboratory reports
and a summary of analytical results are included in Appendix D and Appendix E of this
report.

The investigation undertaken indicates that the concentrations of polycyclic aromatic
hydrocarbons associated with the coke ash that was visually evident are below the FILs.

3.5 Base Material Underlying Bitumen

No chemical testing was undertaken on the bitumen itself as the site remediation plan
will provide for the removal from the site of all bitumen and disposal to a landfill site
approved by the Environment Protection Authority to accept the bitumen.

Two samples were collected from beneath the bitumen west of the boiler and south of
the chemical storage building and submitted for laboratory analysis for PAHs. A further
two samples were collected from beneath the bitumen in the car park to the east of the
SACON workshops and submitted for laboratory analysis for PAHs. Sampling locations
are indicated on the site plan contained in Appendix A of this report.

No concentrations were obtained in either of the samples analysed that exceeded the
FILs. Laboratory reports and a summary of analytical results are included in Appendix
D and Appendix E of this report.
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3.6 Internal White Ant Treatment

Two samples were collected from beneath the former location of the footings of the
occupational therapy building that were fully representative of the surface soil strata from
depth range 0 to 150 mm and were composited and analysed for organochlorine
pesticides (OCPs). A sample was also collected from test pit 12, excavated adjacent to
the footings of a building to the west of the boiler. The sample collected was fully
representative of the soil strata from 0 - 1 5 0 mm beneath the footing. The sample was
analysed for OCPs. Sampling and test pit locations are indicated on the site plan
contained in Appendix A of this report. The geotechnical logs are included in Appendix
B of this report.

Results

The analysis undertaken on the composite sample from the former location of the
occupational therapy building detected OCPs at a concentration of 5.3 ppm exceeding the
FILs. The major constituents of the OCPs detected were aldrin at 3.7 mg/Kg and
chlordane 0.8 mg/Kg. Laboratory reports and a summary of analytical results are
included in Appendix D and Appendix E of this report.

3.7 Chemical Storage Building

The base of the chemical storage building was concrete. The storage building is raised
and a concrete platform exists at the front of the building that was used for the loading
and unloading of drums of chemicals off and on trucks. A sample was collected from
beneath the bitumen immediately south of this which was considered the most likely
place for any spills to have occurred that would not be contained by the concrete.
Sampling locations are indicated on the site plan contained in Appendix A.

The sample was submitted for analysis for total petroleum hydrocarbons, BTEX, OCPs,
PAHs and metals. No concentrations of contaminants above the FILs were detected.
Laboratory reports and a summary of analytical results are included in Appendix D and
Appendix E of this report.

3.8 Sites of Former Orchards or Market Gardens

Two samples were collected from each of the former market garden areas with the
investigation region. Sampling locations are indicated on a site plan contained in
Appendix A. The two samples from each area were fully representative of the surface
soil strata from the depth range 0 - 1 5 0 mm. The two samples from each former market
garden location were composited prior to laboratory analysis for OCPs, arsenic and
mercury. No contaminants above the FILs were detected by the analysis undertaken.
Laboratory reports and a summary of analytical results are included in Appendix D and
Appendix E of this report.
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3.9 Former Substation

Two samples, fully representative of the soil strata from the depth range 0 - 1 5 0 mm,
were collected from the site of the former substation south of the boiler house and
submitted to a NATA registered laboratory to be composited and analysed for PCBs. No
contaminants were detected above the FIL. Laboratory reports and a summary of
analytical results are included in Appendix D and Appendix E of this report.

3.10 Depth of Foundations

Test pit 12, previously referred to in section 3.4, was excavated adjacent to the rear wall
of building 19, the food store, enabling the depth of the foundations at this location to be
established. The brick wall continued to a depth of 0.45 metres below which a concrete
foundation extended a further 0.25 metres. No piles were associated with the
foundations in this location.
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4, Contamination Detected

The only concentrations of contaminants detected that exceeded FILs were in the samples
collected from the former location of the occupational therapy building, which had been
demolished. Two samples were collected from this area and composited prior to analysis
for organochlorine pesticides.

The analysis undertaken on the composite sample from the former location of the
occupational therapy building detected OCPs at a concentration of 5.3 ppm exceeding the
further investigation limit of 1.0 ppm. The major constituents of the OCPs detected were
aldrin at 3.7 mg/Kg and chlordane 0.8 mg/Kg. Laboratory reports and a summary of
analytical results are included in Appendix D and Appendix E of this report.
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5. Discussion and Recommendations

The trenching in the area of the garage/garden complex and the former location of ward
2 intersected buried rubble and uncompacted fill to a maximum depth of 1.2 metres. If
building is to occur in this area geotechnical considerations would require the excavation
of the fill, backfilling with quarry material and compaction. No chemical contamination
of the fill was detected by the sampling and analysis undertaken. Consequently
excavation of the fill is not required if no building is to occur on these areas.

Anecdotal evidence suggested that there are areas where large amounts of coke ash were
deposited, however none were located by the trenching undertaken in the area of
investigation. Analysis undertaken on samples collected where small amounts of coke ash
were visual evident indicated that only minor levels of polycyclic aromatic hydrocarbons
(below FILs) were associated with the coke ash in these samples. No remediation of
these areas will be required. However, if thick layers of coke ash are intersected during
earthworks on the site, these should be evaluated at this time.

Organochlorine pesticide contamination was detected in a composite sample from
beneath the former location of the occupational therapy building, recently demolished.
Concentrations detected exceeded FILs. The levels detected were discussed with the SA
Health Commission, who indicated that they would not constitute a health risk for
residential development, except possibly in the extreme case of bio-accumulation by
domestic fowls kept in the open in these areas. This is not likely to be approved by the
relevant local authority. The concentrations detected therefore are not sufficient to
necessitate the excavation and removal of the soil. A sample collected from beneath the
footings of an existing building on the site did not contain organochlorine pesticides.

It is anticipated that the most feasible and cost affective method of dealing with any
similar contamination that may exist under other buildings on the site is the assessment
of the soil that remains after the demolition of each building and the removal of the
associated slab. These samples should be fully representative of the surface to 150 mm
depth interval and be analysed for organochlorine pesticides.
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6. Demolition and Remediation

The results of the investigation undertaken were utilised to formalise the works required
to result in land suitable for redevelopment. Budget estimates were obtained for
individual components of the works required and have been included in section 6.12 of
this report. Details are provided in sections 6.1 to 6.11.

6.1 Excavation and Backfilling of Garage/Garden Complex and the
Former Location of Ward 2

The budget estimates to undertake excavation of the garage/garden complex and the
former Ward 2 location were calculated by multiplying an estimated volume by cubic
metre rates for excavation, disposal and backfilling. The volume was estimated using
cross sections determined from the logs of the test pits and the immediate areas of the
garage/garden complex and the former location of Ward 2. The region between these
two locations was not included in this calculation.

6.2 Removal of Bitumen from Investigation Area

The cost for the removal of bitumen was estimated on a rate per square metre basis. The
area of bitumen to be excavated included all bituminised regions of the investigation
area. The cost for disposal as low level contaminated soil was calculated assuming 16
square metres of bitumen to the tonne and a per tonne disposal charge.

6.3 Removal of Underground Storage Tanks

The initial quote obtained for the removal of underground storage tanks (USTs), tabled in
the Value Engineering Workshop conducted by Rust PPK on 3 July 1995, was for the
removal of three USTs. Further investigation has indicated that a tank that was
previously believed to have been removed due to the condition of the fill and dip points
associated with the tank remains in-situ. As a result a revised quote has been included in
this report.

It is necessary that investigations are undertaken concurrently with the removal of the
USTs due to the potential for contamination to have occurred from any leaks in the tanks
or the associated pipe work. The estimate included in this report allows for the
following investigative measures to be undertaken:

• on-site supervision by a Rust PPK engineer during the tank removal and
verification of tank condition

• collection and on-site analysis of head space samples for volatile organic
compounds using a photoionization detector

• collection and laboratory analysis of two samples from beneath each tank to be
analysed for total petroleum hydrocarbons (TPHs), benzene, ethylbenzene, toluene
and xylene (BETX) and metals

95/515 Further Investigation of Potential Contamination at 12
27G233A Hillcrest Hospital, Fostere Road, Gilles Plains



Department of Environment & Natural Resources RUST PPK Pty Ltd

« collection and laboratory analysis of a sample from beneath each bowser to be
analysed for total petroleum hydrocarbons (TPHs), benzene, ethylbenzene, toluene
and xylene (BETX) and metals

• Documentation and reporting

If these investigative measures indicate contamination, further investigation to meet the
requirements of the South Australian Health Commission would be necessary. These
could included further excavation and sampling of the soil surrounding the underground
storage tanks, the collection of core samples from beneath and adjacent to the pits to
delineate soil contamination or the drilling of groundwater monitoring bores to
investigate soil and/or groundwater contamination depending on the degree and nature of
the contamination detected. A provisional sum of $10,000 is recommended to allow for
these possibilities and has been included in the provisional sum for the complete works
indicated in this report.

6.4 Asbestos Remediation

Details of the asbestos remediation are contained in the Hillcrest Hospital Asbestos
Remediation Plan in Appendix H.

6.5 Demolition of Covered Walkways

The budget estimate obtained for the demolition of the covered walkways and associated
concrete allowed for the removal of concrete culverts associated with walkways where
they extended beneath roads. The bitumen required to be excavated to undertake these
operations would not be replaced, however backfilling and compaction with quarry
material would be undertaken.

6.6 Demolition of Building 17

The budget estimate given for the demolition of building 17 (the boiler house) includes
excavation and backfilling, however the removal of any building piles associated with the
foundations were not included. The estimate was given assuming that the time period
allowed for demolition works would be sufficient for the salvage of suitable materials to
be undertaken.

6.7 Demolition of Buildings Within The Remediation Zone, Excluding
Building 17

The budget estimate given for the demolition of the remaining buildings within the
remediation zone allowed for the salvage of suitable materials.
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6.8 Organochlorine Pesticide Investigation

It is recommended in section 5 of this report that two samples are collected from the soil
immediately beneath each slab removed during demolition to be analysed for
organochlorine pesticides. Concentrations of contaminants detected in these samples that
exceed FILs may necessitate further sampling to delineate the contamination detected and
may require additional remediation works.

6.9 Fibre Monitoring and Validation Sampling

During asbestos removal operations it is required by the SA Code of Practice for the
Safe Removal of Asbestos that asbestos fibre concentrations in the air shall be measured
at several locations outside the designated removal area. Such data are important in
determining the positions of the barriers which contain the removal area and the
effectiveness of the control procedures. Air monitoring is also required in
decontamination areas. It is recommended that air monitoring is undertaken by the
project manager, independent of the removal contractor.

6.10 Quality Control Inspection

At the completion of the scope of works required for asbestos remediation a quality
control inspection is required to verify that the works required have been completed.

6.11 Provisional Sum

A provisional sum of $30,000 has been suggested to allow for the potential variations
that may result from extra works required as a result of contamination from underground
storage tanks, possible OCP contamination of slabs beneath the soil, the removal of piles
possibly associated with the foundations of the boiler house, and the excavation and
removal of underground pipework not included in the scope of works.

6.12 Summary of Budget Estimates

Following are the budget estimates obtained for the different components of the works
required to result in land suitable for residential development.

• Excavation and backfilling of garage/garden complex: $64,000
• Excavation and backfilling of former ward 2 location: $59,000
• Removal of bitumen from investigation area: $32,500
• Removal of underground storage tanks: $10,800
• Remediation of asbestos cement materials in building 17: $25,000
• Remediation of asbestos clad pipework within remediation zone: $1,800
• Remediation of asbestos clad pipework from remediation zone

to building 24: $5,000
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• Remediation of ACMs in buildings in remediation zone,
excluding building 17: $7,000

• Demolition of covered walkways and associated concrete: $23,000
• Demolition of building 17, the boiler house, including backfill: $20,000
• Demolition of buildings within the remediation zone,

excluding building 17: $60,000
• Removal of asbestos gaskets from non asbestos clad

underground pipework: $4,000
• Collection and analysis of two samples from beneath each slab

for organochlorine pesticides: $6,500
• Fibre monitoring: $300/day
• Validation sampling: $2,500
• Project management of remediation works: $12,500
• Provisional Sum: $30,000

It is anticipated that these works could be completed within three months of the
contractor taking possession of the site. This time scale would allow the contractor to
salvage suitable materials during the asbestos works. The contractor has considered the
salvage value of the materials in making these quotes. The proposed boundaries within
which to undertake these works are indicated on the site plan contained in Appendix G
of this report.
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7. Statement of Limitations

This report has been prepared by the Consultant with all reasonable skill, care and
diligence in accordance with the terms of agreement with the Client, and taking account
of the human and other resources utilised by agreement with the Client.

The data in the report was derived by applying the methodology described in subsequent
sections of this report. To the best of the Consultant's knowledge, the information
contained in the report is accurate at the date of issue. However there should be a
recognition of the limitations of the site environmental assessment process. These are
referred to, for example in Section 4 of ASTM Practice E 1527-94. Clause 4.5 states the
following:

No environmental site assessment can wholly eliminate uncertainty regarding the
potential for recognised environmental conditions in connection with a property. This
site assessment is intended to reduce, but not eliminate, uncertainty regarding the
potential for recognised environmental conditions in connection with a property, and
both practices recognise limits of time and cost.

It should also be recognised that site conditions, including contaminant extent and
concentrations, can change with time. This may be particularly relevant if the report is
used after a protracted delay, such that further investigation of the site may be necessary.

In preparing this report, the Consultant has relied on and presumed accurate certain
information provided by the Client or third parties. Unless otherwise stated in the report,
the Consultant has not attempted to verify the accuracy or completeness of any such
information.

The consultant has prepared this report for the Client in accordance with generally
accepted consulting practice and the Consultant's Terms of Business. No other warranty,
express or implied, is made as to the professional advice included in this report. The
Consultant disclaims any responsibility in respect of any matters outside the scope of the
terms of agreement with the Client.

This report has not been prepared for use by parties other than the Client. It may or may
not contain sufficient information for purposes of other parties or for other uses. The
Consultant accepts no responsibility to third parties to whom this report, or any part
thereof, is made known.

A third party relies upon the report at its own risk.

In accordance with standard practice, the assessment carried out is site specific.
Consequently, the assessment does not address environmental liabilities which may or
may not pertain to other properties either currently or previously owned or operated by
the Client or other off-site environmental liabilities.
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100 Norlh Terrace, Adelaide S i . 5000

Facumde (OS) 212 4686
Telephone (08) 212 5733

N . A . T . A . R E . G I S T E R E D . ' 7 A . A T i R t A L S T - E S T I N G ,

Test Pit Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: Nil Groundwater Stands:

Depth

(m)

0.0-
0.2

0.2-
0.35

0.35-
0.95

0.95-
1.2

Soil Description

FILL. Clayey silty sand, dark grey brown, fine to medium
grained, fine roots.

FILL. Silty gravelly clay, greyish orange and brown,
some fine sand gravels to 15 mm.

FILL. Sandy silty gravel, blue grey, fine to medium sand,
gravels to 30 mm, some orange sand.

Silty sandy CLAY. Orange brown, fine to medium sand,
some fine roots.

END OF TEST PIT 1.2 m

Moisture Content
D - Dry
H = Humid
Da " Damp
M - Moist
W • Wei
PL -• Plastic Limit
LL - Liquid Limii
PI = Plastic index

Plasticity
NP = Non-plaslic
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soil
F = Firm
St = Still
VSt= Very Still
H = Hard
Fb = Friable
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VL = Very Loose
L = Loose
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D = Dense
VO = Very Dense
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IHKTRHC 100 Norlh Terrace, Adelaide U . 5000
Facsimile (OB) 212 4686

Telephone (08} 212 5733
N . . . A . r . A . R E . G I S T fi R E D M A T E R I A L S T E 5 T I N G ; H A B O . R : A T ; 0 . R

Test Pit Log

Department of Environment & Natural Resources

Project: Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: ^W Groundwater Stands:.

Depth

(m)

0.0-
0.35

0.35-
0.2

O.2-
0.65

0.65-
0.8

Soil Description

Bitumen.

FILL. Sandy silty gravel, creamy yellow, fine, to coarse
sand, gravel to 40 mm, some blue grey gravel to 30 mm..

FILL. Silty gravelly clay, brown, dark brown, some fine
to medium sand, some gravel to 150 mm, concrete fragments r
with bitumen topping to 600 mm, old timber fragments to
300 mm, old bitumen.

Silty sandy CLAY.' Orange brown, fine to medium-sand.-

END OF TEST PIT 0.8 m '

Moisture Content
D - Dry
H = Humid
Oa = Damp
M --- Moisl
w ~ Wei
PL --- Plastic Limit
LL = Liquid Limit
Pi - Plastic Index

Plasticity
NP = Non-plastic
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stiff
VSt= Very Still
H = Hard
Fb = Friable
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Relative Density
VL = Very Loose
L = Loose
M = Medium
D = Dense
VD = Very Dense
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100 North Terrace, Adelaide U 5000

Facsimile (08)212 4666

Telephone (08)212 5733

R E C I S T E R E D J 1 A T E R I A L 5 T E 5 . T I N G .

Test Pit Log

Client. Department of Environment & Natural Resources

Project: Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: Nil Groundwater Stands:

Depth

(m)

0.0-
0.6

0.6-
0.75

Soil Description

FILL. Silty sandy clay, grey brown, fine sand, some fine
roots, some black fragments, possibly ash/coal, concrete -?

fragments to 100 mm, piece of metal at 0.45 m.

Silty sandy CLAY. Orange brown, fine to medium sand,
some fine roots.

END OF TEST PIT 0.75 m

Moisture Content
D .- Dry
H = Humid
Da * Damp
M - Moist
W -- Wei
PL - Plastic Limit
LL ~ Liquid Limit
PI = Ptaslic Index

Plasticity

NP = Non-plastic
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency

VS = Very Soft
S = Soft
F = Firm
SI = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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Relative Density

VL = Very Loose
L - Loose
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D = Dense
VD = Very Dense
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100 dorlh Terrace, Adelaide S i . 5000 H

. ' Facsimile (08)212 4686 I

, Telephone (08) 212 5733 .

N . A , T . A . R E C I S T E R E D M A T E R I A t 5 T E S T I N G ; t A B O M -. A T Q R ; Y ;

Test Pit Log

Client. Department of Environment & Natural Resources

Project: Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: JSJJI Groundwater Stands:

Depth

(m)

0.0-
0.7

0.7-•
1.5

1.5-
1.7

Soil Description

FILL. Sandy silty clay, dark brown over greyish orange
brown, some fine roots above 0.5 m, pockets of orange
and off-white sand, some bricks, brick fragments.

Silty. gravelly^CLAY., Off-white andorange brown, highly
calcareous, some fine sand.

Silty CLAY. Orange brown and off-white, some fine sand.

END OF TEST PIT 1.7 m

Moisture Content
D - Ory
H = Humid
Da * Oamp
M --- Moist
w -- wet
PL --• Plastic Limit
LL ~ Liquid Limrl.
PI = Plastic Index

Plasticity
NP = Non-plastic
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency

VS = VerySolt
S = Sofl
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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100 North Terrace, Adelaide S.A. 5000
Facsimile (08)212 4666

Telephone (08) 212 5733

N . A . T . A . R E G I S T E R E D M A T E R t A I S - T E 5 . T I N G, : ; t : A B O R ; A ' T ( O R, Y v

Test Pit Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital

Job No.:

Date:

Logged by:

27G233A

19/6/95

Drilling Method: Backhoe

Groundwater Struck: Nil Groundwater Stands:

Pit Location:

Depth

(m)
Soil Description

o
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Q-i:
a
Q

0.0-
0.4

0.4-
0.75

0.75-
1.35

FILL. Silty sandy clay, dark grey brown, fine to medium
sand, some metal fragments, some roots.

FILL. Silty clay, mottled dark brown, light grey orange
brown, some fine sand, calcareous.

Silly CLAY. Greyish orange brown, trace fuie sand.

END OF TEST PIT 1.35 m
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Moisture Content
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Plasticity
NP =
T =
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L =
M =
H =
VH =
EH =

Non-plastic
Trace
Very Low
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Medium
High
Very High
Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stiff
VSI= Very Stiff
H = Hard
Fb = Friable

Relative Density
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= Very Loose
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100 Hoilh leriQce, Adelaide S.A. 5000 _

Facsimile {08) 212 46B6 I

Telephone (08) 212 S733 B

N . A . T . A . R E G I S T I R E D M A T E R I A L 5 T E S T I N G ; t ; A v B i . O R : A ; T 0 R , Y .

Test Pit Log

Client:

Project:

Department of Environment & Natural Resources

Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: Nil Groundwater Stands:

Depth

(m)

0.0-
0.1

0.1-
0.25

0.25-
0.8

0.8-
; 1.0

1.0

-

Soil Description

FILL. Sandy silty gravel, light grey to blue grey, fine to
coarse sand, gravel to 30 mm.

FILL. Clayey silty gravel, mottled orange brown and blue
grey, some fine sand, gravel to 30 mm, some coke/ash.

FILL. Silty clay, some fine-to medium sand, some gravel
to"30 nun, some coke/ash, fragments to 200 mm.. *

FILL. Silty sand, mottled yellow and orange brown, fine -
to coarse grained, some gravel to 20 mm, pockets of silty
clay, pockets of calcareous silt.

Top of concrete conduit with steam pipe inside.

END OF TEST PIT 1.0 m

Moisture Content

D .- Dry
H = Humid
Da = Damp
M .- Moisi
W = Wet
PL •-- Plastic

. LL - Liquid
PI = Plastic

Limit
Limit
Index

Plasticity
NP = Non-plastic
T = Trace (.
VL = Very Low
L = Low
M = Medium •
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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N . . A . T . A . R E G 1 S T E R . E D M A T E R I A L S . T E S T ! f T G

100 North Terrace, Adelaide U . S00O
Facsimile (08) 212 4686

Telephone (08) 212 5733

: A Y . B ; O H ; A : T

Test Pit Log

Client. Department of Environment & Natural Resources

Project: Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: Nil Groundwater Stands:

Depth

(m)

0.0-
0.25

0.25-
0.45

0.45-
0.75

0.75-
0.8

Soil Description

FILL. Clayey silty sand, dark brown, grey brown, fine
to coarse grained, some gravel to 50 mm, some brick $,
fragments to 30 mm, fine roots, some fragments of black
ash/charcoal to 20 mm.

FILL. Silty sandy clay orange brown, brown, fine to medium
sand, pockets of yellow/orange sand, some gravel to 20 mm.

Sandy silty CLAY. Orange brown, fine to medium sand.

Silty CLAY. Creamy orange brown, some fine sand, highly
calcareous.

END OF TEST PIT 0.8 m

Moisture Content

D - Dry

H = Humid

Da = Damp

M •-- Moisl

w - Wet

PL - Plastic Limit

LL »• Liquid Limtl

PI = Plastic Index

Plasticity

NP = Non-plastic
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency

VS = Very Soft
S = Soil
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable
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L ~ Loose
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llHKriHHC 100 North Terrace, Adelaide S i . 5000

Facsimile (08) 212 4686 I

Telephone (08) 212 5733 •
R E G I S T E R J 0 M A T i R I A I S T E S T I N G . L A B i O R A T 0

Test Pit Log

Client: Department of Environment & Natural Resources "

Project: Hillcrest Hospital

Drilling Method: Backhoe . ••

Groundwater Struck: Nil ' Grpundwater Stands:

Depth

(m)

0.0-
0.03

0.03-
0.1

0.1-
0.4

0.4-
1.5

Soil Description

Bitumen.

FILL. Sandy silty gravel, creamy yellow, orange, fine to
coarse sand, quartzitic gravel to 30 mm.

FILL. Gravel, yellow orange brown, quartzitic cobbles
to 150 mm. , '

Silty CLAY. Dark grey brown, some fine sand, trace
calcareous silt.below 1.2 m. - . . •

END OF TEST PIT 1.5 m

Moisture Content
D - Dry
H = Humid
Da = Damp
M .- Moisl
w •- Wei

• PL - Plastic Limil
. LL " Liquid Limil
PI = Plastic Index

Plasticity
NP = Non-plastic .
T - Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Sod
S = Soft
F = Firm
St = Still
VSt= Very Stiff
H = Hard
Fb = Friable

us
e

S
ym

bo
l

CH

Relative Density
VL = Very Loose
L = Loose ;

M = Medium
D = Oense
VD = Very Dense

M
oi

st
ur

e
C

on
te

nt

Da

=PL
over

- >PL

Job No.: 27G233A

Date:
19/6/95

Logged by: B J H
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R E G i 5 T E R E D M A T I R I A t S T E S T | N G ,

100 Horih Terrace, Adelaide S.A. 5000
Facsimile (08) 712 4686

Telephone (08) 212 5733

R ; A : T - 0 R . Y : !

Test Pit Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: Ni l Groundwater Stands:

Depth

(m)

0.0-
0.2

0.2-
0.35

0.35-
0.95

0.95-
1.2

Soil Description

FILL. Clayey silty sand, dark grey brown, fine to medium
grained, fine roots.

FILL. Silty gravelly clay, greyish orange and brown,
some fine sand gravels to 15 mm.

FILL. Sandy silty gravel, blue grey, fine to medium sand,
gravels to 30 mm, some orange sand.

Silty sandy CLAY. Orange brown, fine to medium sand,
some fine roots.

END OF TEST PIT 1.2 m

Moisture Content
O - Dry
H B Humid
Da = Damp
M -• Moisl
W -- Wet
PL -' Plastic Limit
LL - Liquid Limit
PI = Ptastic Index

Plasticity
NP = Non-plastic
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS ~ Very Soft
S = Soft
F » Firm
St = Still
VSt= Very Still
H = Hard
Fb = Friable

us
e

S
ym

b
o

l

CL

Relative Density

VL = Very Loose
L = Loose
M = Medium
D = Dense
VD = Very Dense

M
o

is
tu

re
C

o
n
te

n
t

M

>PL

H

<PL

Job No.: 27G233A

Date:
19/6/95

Logged by: B J H

Pit Location:
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I00 Horlh Terrace, Adelaide S i . 5000

Facsimile (08)212 4686

Telephone (08} 212 5733

R E G I S T E R E D M A T E R I A L S T E S T I N G t A B O R A T 0 R Y

Test Pit Log

Client:

Project:
Department of Environment & Natural Resources

Hillcrest Hospital

Drilling Method: Backhoe

Groundwater Struck: Nil Groundwater Stands:

Depth

(m)

0.0-
. 0.2

. 0.2-
0.3

0.3-
1.2

1.2-
1.4

Soil Description

FILL. Silty clay, orange brown, some fine sand, some
fine gravel, fine roots.

FILL. Clayey silty sand, dark grey brown, fine to
medium grained, fine roots.

FILL. Rubble, mottled grey, brown, creamy, fine to
coarse sand, gravel to 100 mm, bricks and brick
fragments, broken glass, pieces of plastic, fragments of
floor covering, pieces of timber. - - "

Silty CLAY. Orange brown and creamy, some fine sand
highly calcareous.

END OF TEST PIT 1.4 m

Moisture Content
D - Dry
H = Humid
Da = Damp
M .- Moist
w -- wet
PL - Plaslic
LL = Liquid
PI = Plastic

Limit
Limit
Index

Plasticity
NP = Non-plastic
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH = Very High
EH = Extra High

Consistency
VS = Very Soil
S - Son
F = Firm
St = Stifl
VSt= Very Stifl
H = Hard
Fb = Friable

-

o

O E
CO >
3 CO

CL/
CH

Relative Density
VL

L
M

D

VD

= Very Loose
= Loose
= Medium
- Dense
~ Very Dense

aS
•S c
o o

=PL

M

H

<PL

Job No.

Date:
Logged by:

27G233A

19/6/95

Pit Location:

. 'o
to
ra
Q_

M/H

V
V L

T

M/H

>̂
o
o

4—"

w
Iff

co
O

H

V)
c
0)
Q
0)
>

tr

Plan/Remarks

?£
®£
Q- ,_

« E
o o
Q.i:

500+

BJH

10

?
r.
a

O

1.3



R E G I S T i R E D W A T E R I A L S T E S , T I N G

100 North Terrace, Adelaide S i . 5000
Facsimile (08) 212 46B6

Telephone (08) 212 5733

R A \ T 0 R Y

Test Pit Log

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital

Job No.:

Date:

Logged by:

27G233A

19/6/95
BJH

Drilling Method: Backhoe

Groundwater Struck: Nil

Pit Location:

Groundwater Stands: 11

Depth

(m)
Soil Description

on
V £
CO > . 18 CO O QJ

OCC
a
a

0.0-
0.35

0.35-
0.75

0.75-
1.0

FILL. Silty sandy clay, dark brown, some dark grey
brown, fine to medium sand, some gravel to 30 mm, some c
fine bitumen/ash fragments to 30 mm, some glass fragments
on surface.

FILL. Silty clay, mottled creamy orange brown and dark
brown, some fine sand, moderately calcareous (probable
disturbed natural).

Silty CLAY. Orange brown, greyish orange brown, some
fine sand.

END OF TEST PIT 1.0 m

-PL

CH

>PL

>PL

L/M
to
M

H

H VSt 270 0.9

Moisture Content
D

H
Da

M

w
PL

LL
PI

- Dry
= Humid
= Damp
- Moisl
-- Wei
- Plastic Limit
~ Liquid Limit
= Plastic Index

Plasticity
NP =
T =
VL =
L —
M =
H =
VH =
EH =

Non-plastic
Trace
Very Low
Low

Medium
High
Very High
Extra High

Consistency
VS = Very Soft
S = Soft
F = Firm
St = Stitf
VSt= Very Still
H = Hard
Fb = Friable

Relative Density
VL

L

M

D

VD

= Very Loose
= Loose
= Medium
= Dense
= Very Dense

Plan/Remarks



IHKTMC 100 North Terrace, Adelaide S.A. 5000

Facsimile (08) 212 4686
Telephone (08) 212 5733

R E . G I S T E R E D M A T E R I A t 5 T E S T I N G : L - A B O R A T 0 R Y

Test Pit Log

Client: Department of Environment & Natural Resources • * - .

Project: Hillcrest Hospital . •

Drilling Method: Backhoe , .

Groundwater Struck: Nil . Groundwater Stands:

Depth

(m)

0.0-"
0.5

0.5-
0.7

Soil Description

FILL. Silty sandy clay, dark brown, grey brown, fine sand,
some fine roots, some decomposed wood fibres to 40 mm,
copper pipe at 250 mm.

Silty CLAY. Creamy.orange brown, some fine sand,-highly
calcareous. .

END OF TEST PIT 0.7 m

Moisture Content
O Dry
H = Humid
Da = Damp
M -•= Moisl

w - wet
PL --- Plaslic Limit
LL - Liquid Ltmrt
PI = Plastic Index

Plasticity
NP = Non-plastic -
T = Trace
VL = Very Low
L = Low
M = Medium
H = High
VH'= Very High
EH = Extra High

Consistency
VS = VerySolt
S = Soil
F = Firm
St = Stiff
VSt= Very Stiff
H = Hard
Fb = Friable

u
se

 
•

S
ym

b
o

l 
\

CL

Relative Density

VL = Very Loose
L = Loose
M = Medium
D = Dense
VD = Very Dense

M
o

is
tu

re
C

o
n

te
n

t

>PL

>PL

Job No.: , - 7 0 , ^ A27G233A
Date:

19/6/95
Logged by: B J H

Pit Location:
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Appendix C

Sample Transmittal Forms
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i
i
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i
i
i
i
i
i

Environment & Infrastructure

Sample Transmittal and Testing

RUST PPK Pty Ltd
ACN 058 381 507

100 North Terrace
Adelaide. South Australia
GPO Box 398. Adelaide
SA 5001 Australia
Telephone (08)212 5733
IntTel +61 8 212 5733
Facsimile (08)212 4686

A NATAOrofied OuaMy Comp^iy

Order No.:
Sender:

Job No.:
Date:
Page |

PROJECT:

Samples transferred from RUST PPK Pty. Ltd., 100 North Terrace, Adelaide to
by Courier

Receiver to sign this form and fax to RUST PPK Pty. Ltd. immediately on receipt of
samples.

Special Instructions:
y

Sample Identification
Time

Sampled

1
1
1
1
1

Box No. Tests Required

P£)t-i,

f=>

Samples received at

by . . . £ %% (Signed) . .QVr*.

Pate)

(Time)
env60

Pnnw3



RUCTIHHC
Environment & Infrastructure

Sample Transmittal and Testing

Order No.:
S e r d e r :

Job No.: 2 . " 7 ^ . "2-3
Date: 7-jz> - £ - ^

RUST PPK Pty Ltd
ACN 058 381 507

100 North Terrace
Adelaide. South Australia
GPO Box 398. Adelaide
SASO01 Australia
Telephone (08)2125733
IntTel *6 l 8 2125733
Facsimile (08)212 4686

A NATA Cerbf«d Ouury Conwiy

PROJECT:

Samples transferred from RUST PPK Pty. Ltd.; 100 North Terrace, Adelaide to
. by Courier

Receiver, to sign this form and fax to RUST PPK Pty. Ltd. immediately on receipt of
samples. • -

Special Instructions: by

Sample Identification
Sample

No.
Depth

(m)

a -

Date
Sampled

Time
Sampled

Box No.

Samples received at V f cr

(Signed)

(Date)

. (Time)
env60

Pnrcad on racj^Kl pap«



Environment & Infrastructure

Sample Transmittal and Testing

RUST PPK Pty Ltd
ACN 058 381 507

100 North Terrace
Adelaide, South Australia
GPO Box 398. Adelaide
SA 5001 Australia
Telephone (08)212 5733
Int Tel +61 8 212 5733
Facsimile (08)212 4686

A NATA CcfliFrt Ouury CoTfurry

Order No.:
Sender:

Job No.:
Date: x j
Page \ of (

PROJECT:

Samples transferred from RUST PPK Pty. Ltd., 100 North Terrace, Adelaide to
by Courier

Receiver to sign this form and fax to RUST PPK Pty. Ltd. immediately on receipt of
samples.

Special Instructions: c ;<-/_

Sample Identification

Sample
No. ..

Depth
(m)

Date
Sampled

Time
Sampled

Box No.

•pnn

I Cma

Tests

^ (

** 1

v r

• P C

Required

^ \c~\-c

•S\ & 1 *'

-b H - <•:

e -Cos-

Samples received at

(Signed)

(Date)

(Time)

22JUN -1995

'9<
env60

P. Pmod on recycled peoa
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Appendix D

Laboratory Reports
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+ AGAL
An ISO 900 I Quality Systems Certified Organisation

REPORT OF ANALYSIS
Page 1/5

Client: Rust PPK
100 North Terrace
Adelaide 5000

Attention: Andrew Miller

Sample Description: Soil Job No 27G233A

Lab Registration Nos: V95/15312to V95/15323

Date of Receipt: 21st June 1995

Samples submitted to AGAL on the above date have been analysed as received. The information below is
provided as part of our commitment to the quality of the analytical results. Please contact the undersigned for
any further details relating to this Report.

Methods of Analysis:
The following methods of analysis were used for this work -
• OC pesticides AGAL(Vic) Method VL206 (GC determination)
• PAH's AGAL(Vic) Method VL219 (HPLC determination)
• BTEX & TPH - Soil AGAL(Vic) Method VL228 (GC determination)

Quality Assurance:
The following QA procedures were included with the analyses -
• Analysis of reagent blanks
• Analysis of recoveries

Results obtained for recoveries of selected analytes from water were as follows
• Acenaphthene 100%
• PCB A1242 72%
• Heptachlor 80%

Results of Analysis:
Analytical results appear in tabular form on the following page(s).
Results for soil are expressed in mg/kg on a dry weight basis.

Barrie Magor
B.Sc.(Hons), GradDip. App.Sci., MRACI
for Regional Manager

FUeil5312.DOC Date: ~i— \ —' fc? ~ S J

Australian Government Analytical Laboratories Tel: (03(9685 1777
5 1 - 6 5 Clarke Street Fax: (03) 9685 1788

Service is our business South Melbourne VIC 3205



L
An ISO 900 / Quality Systems Certified Organisation

REPORT OF ANALYSIS
Page 2/5

Client Reference No:

Lab Registration No:
PAH's:
Naphthalene
Acenaphthylene
Acenaphthene •
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benzo( a) anthracene
Chrysene
Benzo(b)fluoranthene -
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenz( ah)anthracene
Benzo(ghi)perylene
Indeno( l,2,3-cd)pyrene
Total PAH's

Limit of
Reporting

0.1
0.1
.0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Sample 2

V95/15312

<0.1
<0.1
<0.1
<0.1
0.1

<0.1
<0.1
<0.1

' < 0 . 1 ••

<0.1
<0.1
0.1

<0.1
<0.1
<0.1
.0.2

Sample 3

V95/15313

<0.1
<0.1
<0.1

r<0.1
<0.1
<0.1
<0.1
<0.1

•<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.1
0.4
0.5

Sample 6 Sample 7 . Sample 8

V95/15314 V95/15315 V95/15316

<0.1 <0.1 . <0.1 i
<0.1 <0.1 <0.1
<0.1_ <0.1 <0.1
<0.I <0.1 <0.1
<0.1 <0.1 0.1 "
<0.1 0.1 ." <0.1
<0.1 <0.1 <0.1
<0.1 <0.1 , <0.1
<0.1 <0.1 • <0.1
<0.1 <0.1 .<0.1
<0.1 . <0.1 <0.1
0.1 <0.1 ' <0.1

<o.'i <0;i <o.i
<0.1 0.1 <0.1
0.2 <0.1 <0.1 •

<0.1 ' 0.4 <0.1
•• 0.3 0.6 0.1

Tel: (03) 9685 1777 I
Fax: (03) 9685 1788 •

Service is our business

'Australian: Government Analytical Laboratories
5 1 - 6 5 Clarke Street

South Melbourne VIC 3205



+ AGAL
An ISO 900 / Quality Systems Certified Organisation

REPORT OF ANALYSIS
Page 4/5

Client: Rust PPK
100 North Terrace
Adelaide 5000

Attention: Andrew Miller

Sample Description: Soil Job No 27G233A

Lab Registration Nos: V95/15312 V95/15323

Date of Receipt: 22nd June 1995

Samples submitted to AGAL on the above date have been analysed as received. The information below is
provided as part of our commitment to the quality of the analytical results. Please contact the undersigned for
any further details relating to this Report.

Methods of Analysis:
The following methods of analysis were used for this work -
• Metals - Soil AGAL(Vic) Method VL239 (ICP determination)

Quality Assurance:
The following QA procedures were included with the analyses -
• Analysis of reagent blanks
• Analysis of recoveries

Results obtained for recoveries of selected analytes from soil/water were as follows -
• Lead 91%
• Copper 96%
Results of Analysis:
Analytical results appear in tabular form on the following page.
Results for soil are expressed in mg/kg on a dry weight basis.

Signed:

Roger Cromie
Dip.App.Sci., GradJDip. App.Sci., MRACI
for Regional Manager

Date: - - -

Australian Government Analytical Laboratories Tel: (03) 9685 1777
5 1 - 6 5 Clarke Street Fax: (03) 9685 1788



+AGAL
An ISO 900} Qualify Systems Certified Organisation

REPORT OF ANALYSIS
Page 5/5

Client Reference No:

Lab Registration No:
Metals:
Arsenic
Chromium
Copper
Lead
Zinc

Limit of
Detection

5
10
10
10
50 .

SAMPLE 2

V95/15312

(20
14
19

<50

SAMPLE 3

V95/15313

6.2
20
29
20
64 '

SAMPLES

V95/15314

6.2
15
14
10

<50

SAMPLE 7

V95/15315

7.3 7.3
13 13

<68 95> •
60 73
64 67

SAMPLE 8 •

V95/15316B
1

7.5 r
25 L
15 •

<10 •
. <50

, L

Client Reference No:

Lab Registration No:
Metals:
Arsenic
Chromium
Copper
Lead
Zinc
Mercury

Limit of
Detection

5
10
10
10
50
1

SAMPLE 10

V95/15317

<5
. 15

11
60
110

" no test

CS1

V95/15321

<5
<10
<10
<10
<50

no test

MG1- MG2

V95/15322

<5
no test
no test .
no test
no test

<1 '

MG3-MG4

V95/15323

<5 .
no test '
no test

• no test
no test

<1 . .

Results for soil are expressed-in mg/kg on a dry weight.basis.

Australian Government Analytical Laboratories.
51 - 6 5 Clarke Street

Tel: (03) 9685 1777
Fax: (03) 9685 1788



#AGAL
An ISO 900 / Quality Systems Certified Organisation

REPORT OF ANALYSIS
Page 1/4

Client: Rust PPK
100 North Terrace
Adelaide 5000

Attention: Andrew Miller

Sample Description: Soil Job No 27G233A

Lab Registration Nos: V95/15422 to V95/15426

Date of Receipt: 22nd June 1995

Samples submitted to AGAL on the above date have been analysed as received. The information below is
provided as part of our commitment to the quality of the analytical results. Please contact the undersigned for
any further details relating to this Report.

Methods of Analysis:
The following methods of analysis were used for this work -
• OC pesticides AGAL(Vic) Method VL206 (GC determination)
• PAH's AGAL(Vic) Method VL219 (HPLC determination)

Quality Assurance:
The following QA procedures were included with the analyses -
• Analysis of reagent blanks
• Analysis of recoveries

Results obtained for recoveries of selected analytes were as follows -
• Phenanthrene 85%
• Anthracene 82%

Results of Analysis:
Analytical results appear in tabular form on the following page(s).
Results for soil are expressed in mg/kg on a dry weight basis.

Signed:

Barrie Magor
B.Sc.(Hons), Grad.Dip. App.Sci., MRACI
for Regional Manager

File: 15422.DOC Date:

( • . - - . . • . - . - t - . - : r . ,L 11.11 Wl/™

Australian Government Analytical Laboratories Tel: (03) 9685 I 777
51 - 65 Clarke Street Fax: (03) 9685 1788



AGAL
An ISO 9001 Quality Systems Certified Organisation

REPORT OF ANALYSIS
Page 2/4

Client Reference No:

Lab Registration No:

PAH's:
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene.
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene •
Dibenz(ah) anthracene
Benzo(ghi)perylene
Indeno(l,2,3-cd)pyrene
Total PAH's

Total OC Pesticides
Total OP Pesticides

Limit of
Reporting

0.1
0.1
0.1
0.1
0.1

• o.i
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

0.2
0.5

SAMPLE
9

V95/15422

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1 - -
<0.1
<0.1

.<0.1
• < 0 . 1

<0.1
<0.1
<0.1
<0.1

*
*

SAMPLE
5

V95/15423

<0.1
<0.1
<0.1
<0.1
0.1

<0.1
0.1
0.2
0.2
0.2

<0.1
<0.1
0.1

<0.1
0.1

<0.1
1.0

* .
*

SAMPLE 11

V95/15424

<0.1 <0.1
<0.1 <0.1
<0.1 <0.1
<0.1 <0.1

0.1 0.2
<0.1 <0.1
<0.1 0.2
0.2 0.2
0.2 0.2
0.2 0.2

<0.1 <0.1
<0.1 <0.1

0.1 0.1
<0.1 <0.1

0.1 0.1
<0.1 <0.1

0.9 1.2

*

SAMPLE
12

V95/15425

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

<0.2
<0.5

WA1-WA2

V9S/15426

*

*
*
*
*

*

*
*
*
*
*
*
#
*

5.3
0.8

* indicates no test required;

Sample V95/15426 contains Aldrin at 3.7 mg/Kg and Chlordane at 0.8 mg/Kg, as well as smaller amounts
of other OC and OP pesticides.

OC Pesticides screened for include HCB, BHC, Lindane, Heptachlor, Heptachlor epoxide, Aldrin, Dieldrin,
Endrin, Chlorpyriphos, Total Chlordane, Total Endosulphan, Total DDT and Methoxychlor.

OP Pesticides screened for include Diclorvos, Mevinphos, Diazinon, Chlorpyriphos, Fenchlorvos, Parathion,
Parathion-methyl, Fenitrothion, Chlorfenvinpho's, Bromophos-ethyl, Ethion and Tetrachlorfenvinphos.

Australian Government Analytical Laboratories
51 - 6 5 Clarice Street

Tel: (03)9685 1777
Fax: (03)9685 1788



AGAL
An ISO 9001 Quality Systems Certified Organisation

Client:

Attention:

Sample Description:

Lab Registration Nos:

Date of Receipt:

REPORT OF ANALYSIS

Rust PPK
100 North Terrace
Adelaide 5000
Andrew Miller

Soil Job No 27G233A

V95/15422 to V95/15426

22nd June 1995

Page 3/4

Samples submitted to AGAL on the above date have been analysed as received. The information below is
provided as part of our commitment to the quality of the analytical results. Please contact the undersigned for
any further details relating to this Report.

Methods of Analysis:
The following methods of analysis were used for this work -
• Metals - Soil AGAL(Vic) Method VL239 (ICP determination)

Quality Assurance:
The following QA procedures were included with the analyses -
• Analysis of reagent blanks
• Analysis of recoveries

Results obtained for recoveries of selected analytes from soil were as follows -
• Lead 91%
• Copper 96%
Results of Analysis:
Analytical results appear in tabular form on the following page.
Results for soil are expressed in mg/kg on a dry weight basis.

Signed:

Roger Cromie
Dip.App.Sci., Grad.Dip. App.Sci., MRACI
for Regional Manager

Date:
fi

Australian Government Analytical laboratories
51 - 6 5 Clarke Street

. _ - _ - • - - . L .

Tel: (03) 9685 1777
Fax: (03)9685 1788



AGAL
An ISO 900 / Quality Systems Certified Organisation

REPORT OF ANALYSIS
Page 4/4

Client Reference No:

Lab Registration No:
Metals:
Arsenic
Chromium
Copper
Lead
Zinc

Limit of
Detection

5
10

' 10
10
50

SAMPLE 9

V95/15422

<5
20

<10
<10
<50

SAMPLE 5

V95/15423

9.9
21
29
40
56

SAMPLE 11

V95/15424

5.2
21
1 7 . •
2 1 • .

<50

Results for soil are expressed in mg/kg on a dry weight basis.
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Soil Analytical Test Results (AGAL)
Polycyclic Aromatic Hydrocarbons (PAH)

Sample

Depth (m)

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthrene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
D ibenz(a,h)anthracene
Benzo(g Ji.ijpery lene
Ideno( 1,2,3,a,d)pyrene

Total PAHs

Limit of Sample 2
Reporting

( L 0 R ) 0.31-0.46

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

<0.i
<0.1
<0.1
<0.1
0.1

<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

0.1
O.I
O.I
O.I

0.1 0.2

Sample 3 Sample 5

0.25-0.4 0-0.3

<0.
<0.

<o.
o.
<0.

<0.
<0.
<0.
<0.
<0.
<0.

O.I
O.I
O.I
<0.I
0.1
O.I
0.1
0.2
0.2
0.2
O.I
O.I
0.1
O.I

0.1 0.1
0.4 0 .1

0.5 1.0

Sample 6 Concentration
Warranting

0.1-0.25 , *****
Investigation

(IL)

O.
O.

o.
o.
<0.

o.
o.
o.
<0.

o.
o.
0.1

<0.

o.

5

10
10
10
10

1

0.2
O.I

0.3 20

Reference

2

2
2
2
2

1

1

All soil results are expressed in mg/kg on a dry weight basis

# for leaded fuel only
IL = Investigation Level

*1 Denotes > = and < 2 x IL
*2 Denotes > - 2 and < 5 x IL

References

*3 Denotes > = 5 and < 10 x IL
*4 Denotes > - 10 x IL

1. A Practical Guide to the Health Risk Assessment and Management of Contaminated Land in S.A., South Australian Health
Commission, January 1993.

2. Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites, Australian and New
Zealand Environment and Conservation Council, National Health and Medical Research Council, January 1992.
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Soil Analytical Test Results (AGAL)
Polycyclic Aromatic Hydrocarbons (PAH)

Sample

Depth (m)

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene ' •
Fluoranthrene , ,
Pyrene •, / • '•

Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenz(a,h)anthracene
Benzo(g ,h,i)perylene
Ideno( l,2,3,a,d)pyrene

Total PAHs

All soil results are expressed

# for leaded fuel only
IL = Investigation Level

*1 Denotes > = and < 2
*2 Denotes > » 2 and <

Limit of Sample 7 Sample 8
, Reporting

( L O R ) 0-0.3 , 0.5-0.65

0.
0.
0.
0.
0.
0.

, 0.
0.
0.
0.

6.
. . 0.

0.
0.
0.

. 0.

<0.
<0.
<0.
<0.
<0.
0.1

<0.

<o.
<0.
<0.

<o.
<0.
<0.

<0.
<0.
<0.
<0.
0.1
<0.
<0.
<0.

<o.
<o.
<o.
<0.
<0.

0.1 ' <0.
•-• • <o . i <o .

0.4 <0.

0.1 0.6 0.1

in mg/kg on a dry weight basis

x IL *3
5 x IL *4

Sample 9

0.3-0.45 ,

<0.
<0.
<0.
<0.
<0.
<0.
<0.

<o.
<0.
<0.
<0.
<0.
<0.
<0.

<0-

<0.1

Denotes > =
Denotes > =

Sample 11

0-0.3

<0.
<0.

• - <o.

<0.
0.1

<0.

<o.
0.2
0.2
0.2

<0.1
<0.1
0.1

<0.f
0.1

<0.1 .

0.9

5 and < 10 x
I O X I L

Concentration
Warranting

Further
Investigation

(IL)

5

10
10
10
10

1

• 20

: • • ; .

IL

Reference

2

2
' '2 ,

2 .
2

' • 1 •

1

References

2.

A Practical Guide to the Health Risk Assessment and Management of Contaminated Land in S.A., South Australian Health
Commission, January 1993.
Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites, Australian and New
Zealand Environment and Conservation Council, National Health and Medical Research.Council, January 1992.
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Soil Analytical Test Results (AGAL)
Metals

Sample

Depth (m)

Metals:
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Tin
Zinc

Limit of
Reporting

(LOR)

5
5
1
10
10
10
10

0.5
10
10
50

Sample 2

0.31-0.46

• * >

(42)

20
14
19

<5Q

Sample 3

0.25-0.4

6.2

20
29
20

64

Sample 5

0-0.3

9.9

21
29
40

56

Sample 6

0.1-0.25

6.2

15
14
10

<50

Concentration
Warranting

Further
Investigation

aw

20
100 i o
20

250
100
300
500

2
100
50
500

Reference

2
1
1
2
1
1
2
1
2
2
1

Sample

Depth (m)

Metals:

Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Tin
Zinc

Limit of
Reporting

(LOR)

5
5
1
10
10
10
10
0.5
10
10
50

Sample 7

0-0.3

7.3

A
60

64

Sample 8

0.5-0.65

7.5

25
15

<10

<50

Sample 9

0.3-0.45

<5

20
<1O
<1O

<50

Sample 11

0-0.3

5.2

21
17
21

<50

Concentration
Warranting

Further
Investigation

aw

20
100
20
250
100 6°
300
500

2
100
50

500

Reference

2
1
1
2
1
1
2
1
2
2
1

All concentrations expressed in mg/kg

IL = Investigation Level
*1 Denotes > - and < 2 x IL
*2 Denotes > = 2 a n d < 5 x I L

*3 Denotes > = 5 and < 10 x IL
*4 Denotes > = 10 x IL

References:
1. A Practical Guide to the Health Risk Assessment and Management of Contaminated Land in SA, South Australian Health

Commission, January 1993
2. Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites, Australian and New

Zealand Environment and Conservation Council, National Health and Medical Research Council, January 1992
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Soil Analytical Test Results (AGAL)
Polycyclic Aromatic Hydrocarbons (PAH)

Sample

Depth (m)

Polycyclic Aromatic
Hydrocarbons (PAH):
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthrene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene^
Dibenz(a,h)anthracene
Benzo(g 4i,i)pery lene
Ideno( 1,2,3,a,d)pyrene

Total PAHs

All soil results are expressed

# for leaded fuel only
IL = Investigation Level

*1 Denotes > - and < 2
*2 Denotes > = 2 and <

Limit of
Reporting

(LOR)

0.
0.
0.
0.
0.
0.
0.
0.

• 0 .1

0.1
0.
0.
0.

0.
0.
0.

0.1

in mg/kg on

xIL
5 xIL

BH1& BH2

0-0.15

• <0.1

<0.1
<0.1
<0.1
0.1

<0.1
<0.1 '
<0.1
<0.1
<0.1
0.1

<0.1
0.2

<0.1
<0.1
<0.1 .

0.4

CP1 &CP2 CSI ,

0-0.3 0-0.15

<0.1 <0.
<0.1 <0.
<0.1 <0.
<0.1 <0.
0.1 <0.

<0.1 <0.
<0.1 <0.
<0.I <0.
<0.1 <0.
<0.1 <0.
.0.1 <0.
<0.1 <0.
0.2 <0.

<0.1 <0.
<0.l <0.
<0.1 <0.

0.4 * <0.1

a dry weight basis-

*3 Denotes >
*4 Denotes >

Sample 10

0.5-0.75

<0.l
<0.1
<0.l
<0.1
0.1

<0.1
0.5

<0.1.
<0.1
<0.1
<0.1 -
<0.1
0.2

<0.l
0.3

<0.1 •

1.1

- 5 and < 10 x
= 10 x IL

Concentration
Warranting

Further
Investigation

(IL)

5

1 0 •

10
10
10

1

20

IL

Reference

2

• 2 .

2
2
2

1

1

References

2.

A Practical Guide to the Health Risk Assessment and Management of Contaminated Land in S.A., South Australian Health
Commission, January 1993. .
Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites, Australian and New
Zealand Environment and Conservation Council, National Health and Medical Research Council, January 1992.
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Soil Analytical Test Results (AGAL)
TPH,BTEX

Sample

Depth (m)

Limit of
Reporting

(LOR)

CS1

0-0.15

Concentration
Warranting

Further
InvtjtigaUon

Reference

Total Petroleum
Hydrocarbons (TPH):
C6-C9

C 1 0 -C M

C -C

C29-C36

Total TPH

Monocyclic Aromatic
Hydrocarbons (MAH):
Benzene
Toluene
Ethyl Benzene
Xylene

Total BTEX

25
25
25
25
100

0.5
0.5
0.5
0.5

2.0

<25
<25
<25
<25

<100

<0.5
<0.5
<0.5
<0.5

<2.0

> 100

} 1,000

,000 or 50#

0.5
3
5
5

1

1

2
2
2
2

All soil results are expressed in mg/kg on a dry weight basis
# for leaded fuel only

References:
1. Australian and New Zealand Guidelines for the Assessment and Management of Contaminated Sites, Australian and New

Zealand Environment and Conservation Council, National Health and Medical Research Council, January 1992
2. Dutch B Criteria
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Soil Analytical Test Results (AGAL)
Metals

Sample

Depth (m)

Metals:
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Tin
Zinc

Limit of-
Reporting

(LOR)

5
5
1

10
10
10
10

0.5
10
10
50

Sample 10

0.5-0.75

<5 •

15
.11
60 .

•

110

CS1

0-0.15

<5
•

<10
<10
<10

•

<50

MG1-MG2

0-0.15

<5

<1

MG3-MG4

0-0.15

<5

<l

Concentration
Warranting

Further
Investigation

(IL)

20
100
20

250 •
100
300
500

2
' 100

50
500'

Reference

2
1
1
2
1
1
2
1
2 •

2
1

All concentrations expressed in mg/kg

IL = Investigation Level
*1 Denotes > = and < 2 x IL
*2 Denotes > - 2 and < 5 x IL

Denotes > - 5 and < 10 x IL
Denotes > » 10 x 1L

References: . . . . . . . . . - • •
1. A Practical Guide to the Health Risk Assessment and Management*of Contaminated 'Land tin SA,. South Australian Health

Commission, January 1993
2. Australian and New Zealand Guidelines for the Assessment and,Management of Contaminated Sites, Australian and New,

Zealand Environment and Conservation Council, National Healthand Medical Research Council, January 1992
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Soil Analytical Test Results (AGAL)
OC Pesticides

Sample

Depth (m)

Organochlorine Pesticides
Total BHC/Dicloran
Lindane
Heptachlor
Aldrin
Chlorpyriphos
Total Chlordane
Heptachlor Epoxide
Total Endosulphan
(op-DDE) pp-DDE
Dieldrin
Endrin
op-DDD pp-DDD
op-DDT pp-DDT
Methoxychlor

Total OC's

Limit of
Reporting

(LOR)

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.2

CS1

0-0.15

<0.2

MG1 & MG2 MG3 & MG4 Concentration
Warranting Further

0-0.15 0-0.15 Investigation
(ANZECC)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

<0.2 <0.2 1.0

Sample

Depth (m)

Organ ochlorine Pesticides
Total BHC/Dicloran
Lindane
Heptachlor
Aldrin
Chlorpyriphos
Total Chlordane
Heptachlor Epoxide
Total Endosulphan
(op-DDE) pp-DDE
Dieldrin
Endrin
op-DDD pp-DDD
op-DDT pp-DDT
Methoxychlor

Total OC's

Limit of
Reporting

(LOR)

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.2

Sample 12

0.8-0.95

<0.2

WAI & WA2

0-0.15

r \

V'7J
s—

-M>:8\

[ 5-3 )

Concentration
Warranting Further

Investigation
(ANZECC)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

1.0

All soil results expressed in mg/kg on a dry weight basis.

IL • Investigation Level

*1 Denotes > = and < 2 x IL *3 Denotes > = 5 and < 10 x IL

*2 Denotes > = 2 and < 5 x IL *4 Denotes > = 10 x IL
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Appendix F

Dynamic Cone Penetrometer Results
Certificates
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Environment & Infrastructure

Unit 1. 8 Cord Street
Dudley Park, S.A. 5008

Facsimile (08) 344 1567
Telephone (08) 344 1722

Dynamic Penetrometer Results
Certificate No.

Client Department of Environment and Natural
Resources

Project H i l l c r e s t Hospital Remediation

Location Gi 1 les P la ins , SA

Job No. 27G233A

Tested by VES

Checked by AJM

Test Procedure: AS1289.F3.2

Test No. 2_

Location,
Surface,
Details

Lab. No. ^0760

Q.

&

Blows/100 mm Penetration

10 15 20 25 30 O 5 10 15 20 25 30

1.5 -:

2.0

Comments

This laboratory is registered by the National Association of
Testing Authorities, Australia The test(s) reported herein
have been performed in accordance with the terms of
registration. This document shall not be reproduced except
In full without the prior approval of the laboratory.

At. S.
Authorised Signatu



/Environment & Infrastructure

Unit 1. 8.Cord Street
Dudley Park, S.A. 5008

Facsimile (08) 344 1567
Telephone (08) 344 1722

Dynamic Penetrometer Results
Certificate No

Date :?£.•£-35T.Sheet..2n....of..2~.

Client Department of Environment and Natural
Resources

Project H i l i c r e s t Hospital Remediation

Location Gi l les P la ins , SA -

Job No. 27G233A

Tested by VES

Checked by AJM

Test Procedure: AS1289.F3.2

Test No. 'i
Location, .
Surface,
Details f l O

Lab. No.

t

Blows/100 mm Penetration

10 15 20 25 30 5 10 15 20 , 25 30

1.5 TCCD:

2.0

Comments

This laboratory is registered by the National Association of
Testing Authorities, Australia. The test(s) reported herein
have been performed in accordance with the terms ol
registration. This document shall not be reproduced except
In lull without the prior approval of the laboratory. Authorised Signature



Appendix G

Proposed Area for Demolition Works
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Hillcrest Hospital
Asbestos Remediation Plan

Department of Environment
and Natural Resources

Rust PPK Pty Ltd 100 North Terrace
Environment & Infrastructure Adelaide SA 5000

PO Box 398
Adelaide SA 5001
Australia

5 July 1995 Telephone: (61 8) 212 5733
27G233A 95/457 Facsimile: (618)212 4686

A NATA Cer1*i»d Quality Corrpany
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Department of Environment and Natural Resources RUST PPK Pty Ltd

1. Introduction

Rust PPK conducted a site investigation of Hillcrest Hospital during June 1995. The
purpose of the investigation was to determine the location of asbestos containing
materials (ACMs) within the proposed remediation zone boundaries.

Backhoe excavations and examination of inspection pits were carried out to determine
the extent of underground asbestos clad steam pipework fed from the disused boiler
building.

Existing, available plans were examined to establish, as far as possible, the route of
underground asbestos cement pipework. This information will be transferred to the
project manager of any future remediation/development project.

Buildings within the proposed remediation zone boundaries were examined to confirm
the findings of the SACON Asbestos Inspection Report, 1994.

95/457 Hillcrest Hospital
27G233A Asbestos Remediation Plan



Department of Environment and Natural Resources RUST PPK Pty Ltd

2. Location of ACM's Within the Proposed Remediation
Zone

2.1 Building 17

• Asbestos lagged pipework was found in several locations place throughout.
• Asbestos lagged pipework was found detached on the ground level west of the

boilers.
• Woven asbestos material was found as loose rope, under four mounting straps

adjacent water samplers, as junction box and fuse box seals, to several locations
throughout the boilers and as door seals to the external chimney.

• Asbestos gaskets were found loose in several locations throughout and in place in
pipework throughout.

• Two asbestos lagged vessels were found on the mezzanine floor north of the boiler.
• Vinyl tile floor covering were found in the switchroom area. These may contain

asbestos.
• Asbestos cement sheeting was found as the ceiling of the northern external

verandah.
• Asbestos cement and pipework lagging debris is noted in SACON's 1994 report as

present in the underground coal storage hopper.

2.2 Building 14

• Asbestos cement was found as a splashboard on the north wall.

2.3 Building 18

• Asbestos cement was found as a welding bay screen.
• Possible asbestos insulation is present as hot water pipe chase within brickwork

walls in one location.

2.4 Building 18A

• An asbestos cement hot water flue was found at the external south-west corner.
• Approximately 150 m2 of vinyl tile floor coverings are present. This material may

contain asbestos.
• Possible asbestos insulation is present as hot water pipe chase within a brickwork

wall in one location.

95/457 Hillcrest Hospital
27G233A Asbestos Remediation Plan



Department of Environment and Natural Resources RUST PPK Pty Ltd

2.5 Building 19

• External western wall cladding is asbestos cement backed pebbleboard infills
(approximately 100 m2).

• Asbestos cement was found as toilet cubicle partitions, as an infill panel above a
double door and as lining to an electrical junction box.

• Vinyl sheeting was found in several locations throughout. The backing of this
material may contain asbestos.

• SACON's 1994 report states this building to be the former location of a boiler
house. Further investigation of the site may be required during demolition.

• Asbestos insulation may be present as hot water pipe chasing within brickwork
walls in three locations.

2.6 Building 25

• Vinyl sheeting in this building is not asbestos backed (refer samples 95/1598 and
95/1599).

• Asbestos cement was found as wall linings (approximately 20 m2).
• Vinyl tile floor coverings were found to the west of the building. These may

contain asbestos (approximately 100 m2).
• A "Zelemite" electrical board was found.

2.7 Building 26

• Asbestos cement was found as external cladding to the north-west extension.
• A "Zelemite" electrical board was found.

Note: Building 26 is not to be included in any proposed demolition project.

2.8 Building 27

• Asbestos cement was found as west and east external gable ends.

2.9 Building 41

• Asbestos cement was found as internal wall and ceiling linings and as external
eaves (approximately 70 m2).

2.10 Shed 5

© Asbestos lagging was found to hot water pipework (approximately 1 linear metre).

95/457 HUlcresl Hospital
27G233A Asbestos Remediation Plan



Department of Environment and Natural Resources RUST PPK Pty Ltd

2.11 Underground Pipework

• Asbestos insulation was found as disused steam pipework lagging within and north
of inspection pit D (refer plan and photographs 7 and 9). Approximately 15 linear
metres of the pipework is present within the proposed remediation zone boundaries.

• Minor asbestos cement debris was found within inspection pit C (refer photograph
3, sample 95/1596).

• Asbestos cement pipework was found at excavation 4 (refer plan). Extent and
route of underground asbestos cement pipework could not be safely verified due to
underground live electrical services during the investigation.

• Asbestos gaskets were found within flanges and valves throughout underground
steam pipework (refer sample 95/1596).

95/457 Nillcrest Hospital
27G233A Asbestos Remediation Plan



Department of Environment and Natural Resources RUST PPK Pty Ltd

3. Remediation Recommendations

3.1 Underground Pipework

• Remediation of buried asbestos clad steam pipework at inspection pit B and
excavations 2 and 5 (approximately 15 linear metres are present within the
proposed remediation zone). This asbestos clad pipework runs west to building 24
(approximately 200 metres from the proposed remediation zone). It is
recommended that a remediation plan for the complete length of this pipework be
considered.

• Asbestos cement pipework. It is recommended that existing plans detailing water
supply, fire service and stormwater routes be verified following termination of
electrical services.

• Asbestos containing gaskets within underground steam pipework to be removed.

3.2 Building 17 (former Boiler House)

• Remediation of all ACMs from this site by a fully licensed South Australian
asbestos removal contractor.

• Remediation to occur prior to demolition.
• Discussions to be held with Department for Industrial Affairs prior to preparation

of scope of works.
• Demolition of this structure to encompass backfill of site.

33 ACMs in Other Buildings Within Proposed Remediation Zone

• Remediation of all ACMs from this site by a fully licensed South Australian
asbestos removal contractor.

• Investigation of possible hot water pipe chases prior to demolition.
• Demolition to encompass appropriate disposal of PCB capacitors from fluorescent

lights and ceiling fans.

95/457 Hiilcrest Hospital
27G233A Asbestos Remediation Plan



Department of Environment and Natural Resources RUST PPK Pty Ltd

4. Approximate Remediation/Demolition Budgets

4.1 Remediation of ACMs in Building 17.

4.2 Remediation of underground asbestos clad pipework
within remediation zone.

4.3 Remediation of underground asbestos clad pipework
from remediation zone to Building 24 (approximately
200 linear metres).

4.4 Remediation of ACMs in buildings in remediation
zone (excluding Building 17).

4.5 Demolition of covered walkways and associated
concrete.

4.6 Demolition of Building 17 (including backfill of site).

4.7 Demolition of buildings within remediation zone
(excluding Building 17 and Building 16 - heritage).

4.8 Removal of asbestos gaskets from non-asbestos clad
underground pipework (where accessible -
approximately 20 flanges and valves).

Approximate Budget

$25,000

$1,800

$5,000

$7,000 (includes PC for
6 hot water pipe chases)

$23,000

$20,000

$60,000 (excludes piers)

$4,000 (including
removal of inspection
pits)

95/457 Hillcrest Hospital
27G233A Asbestos Remediation Plan



Department of Environment and Natural Resources RUST PPK Pty Ltd

5. Remediation/Demolition Project Options

Reductions in budget estimates may be achieved through combinations of the various
phases of the remediation and demolition.

Three possible options are:

5.1 All works undertaken a single project (excluding 4.3).

5.2 Sections 4.1, 4.2, 4.4 and 4.8 as a project.
Sections 4.5, 4.6, 4.7 as a project.

5.3 Sections 4.1, 4.2, 4.3, 4.4, 4.8 as a project.
Sections 4.5, 4.6, 4.7 as a project.

95/457 Hillcrest Hospital
27G233A Asbestos Remediation Plan
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Appendix B

Photographs

i
i



Rust PPK Pty Ltd

\

Photo 1: Inspection Pit B - SMF (non-asbestos) insulation to pipework (indicated).
Asbestos containing flange gasket (indicated).

Photo 2: Inspection Pit A - SMF (non-asbestos) insulation to pipework



Rust PPK Pty Ltd

Photo 3: Inspection Pit C - Electrical inspection pit. Minor asbestos cement debris.

Photo 4: Building 17 (Boiler House) - Asbestos cement spark guards and woven asbestos seal



Rust PPK Pty Ltd

Photo 5: Building 17 (Boiler House). Disused asbestos clad pipework.

Photo 6: Building 17 (Boiler House) - Loose asbestos containing gaskets



Rust PPK Pty Ltd

Photo 7: Excavation 2 - Asbestos clad concrete encased pipework.

Photo 8; Excavation 3 - SMF (non-asbestos) iagged pipework



Rust PPK Pty Ltd

Photo 9: Excavation S Asbestos clad concrete encased pipework.
Showing Change in direction of pipework from north/south to east/west (refer plan).

Photo 10: Shed 5, Asbestos clad pipework (indicated)
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RUST PPK Pty Ud
ACN 058 381 507

IHKTRIHC
Environment & Infrastructure

Sample Analysis Report

100 North Terrace
Adelaide, South Australia
GPO Box 398, Adelaide
SA 5001 Australia
Telephone (08)212 5733
IntTel +61 8 212 5733
Facsimile (08)212 4686

A NATA Certified Ouaity Company

Date: 28/6/95 Page: 1 of 1

Job/Report No. -27G233A

Location: Hillcrest Hospital

Key:
Chrysotile: White Asbestos
Amosite: Brown/Grey Asbestos
Crocidolite: Blue Asbestos

Test Method: Qualitative identification of asbestos types in bulk samples by Polarised Light
Microscopy including Dispersion Staining.

RESULTS

Laboratory ID No.
Sample:
Description:
Report:

95/1595
1
Inspection pit B - pipework flange gasket
Chrysotile asbestos detected by Polarised Light Microscopy including Dispersion
Staining.

Laboratory ID No.
Sample:
Description:
Report:

95/1596
2
Inspection pit C - loose fibre cement debris
Chrysotile and Amosite asbestos detected by Polarised Light Microscopy including
Dispersion Staining.

Laboratory ID No.
Sample:
Description:
Report:

95/1597
3
Excavation 2 - Concrete encased pipework lagging
Amosite asbestos detected by Polarised Light Microscopy including Dispersion Staining.

Laboratory ID No.
Sample:
Description:
Report:

95/1598
4
Building 25 - Storeroom floor, vinyl sheeting
No asbestos detected by Polarised Light Microscopy including Dispersion Staining.

Laboratory ID No.
Sample:
Description:
Report:

95/1599
5
Building 25 - East workshop, NE comer, vinyl sheeting
No asbestos detected by Polarised Light Microscopy including Dispersion Staining.

Laboratory ID No.
Sample:
Description:
Report:

95/1600
6
Shed 5 - Hot water pipework insulation
Amosite asbestos detected by Polarised Light Microscopy including Dispersion Staining.

Testing Officer:

Laboratory Manager:

Craig Walker
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EXECUTIVE SUMMARY

Site Audit Information

This Site Audit Report has been prepared for a proposed residential development, located in the
southern portion of the former Hillcrest Hospital, north of Buckingham Street, Oakden (see Location
Plan, Figure 1.1). This report follows the completion of a site history, environmental site
assessments, and site remediation and validation undertaken by PPK Environment & Infrastructure
Pty Ltd.

The report has been prepared in accordance with guidelines provided in the South Australian
Environment Protection Authority (EPA) Special Bulletin No. 1, 20 October 1995, The Use of
Environmental Auditors: Contaminated Land, and the Victorian Environment Protection Authority (Vic
EPA) Guidelines for Environmental Auditors Contaminated Land, Issue of Certificates of
Environmental Audit, WH 91/14, May 1992.

Summary information is set out as follows:

Name of Auditor
Mr Adrian Hall of BC Tonkin & Associates

Date of appointment as an Accredited Environmental Auditor under the Environment
Protection Authority Act, 1970, Victoria
7 January 1997

Name of person making a request for a Site Audit Report
Mr Wayne Gibbings, Brock Barrett Project Marketing

Name of primary consultant undertaking site investigations
PPK Environment & Infrastructure Pty Ltd (PPK)

Name of developer undertaking site remediation activities
GY Land Development Pty Ltd

Date of appointment as Auditor for this site
11 May 1998

Date of notification of EPA
13 May 1998

Address of the site being audited
Allotments 351 and 352, Deposited Plan 48652.

Lands Title Information
The site comprises the land described in Allotments 351 and 352, Deposited Plan DP48652,
Hundred of Yatala.

It is noted that the site is incorrectly identified throughout the following two PPK Environment &
Infrastructure Pty Ltd site reports as Lots 351 and 352 in DP48052:

• PPK Environment & Infrastructure Pty Ltd (1999) Environmental Site Assessment Report Lots
351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 98-597, 23 June 1999

• PPK Environment & Infrastructure Pty Ltd (1999) Site Remediation and Validation Report Lots
351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 99-395, 25 June 1999

PPK Environment & Infrastructure acknowledged this error in a letter dated 16 July 1999, contained
in Appendix 1 of this report.

Brock Barrett Project Marketing 	 Page	 vii
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A copy of Deposited Plan 48652 obtained from the Lands Titles Office is included in Appendix 2 of
this report.

Land Use Zoning
The land is zoned as Mixed Use (Oakden) (MU(0)) in Map PadE/27 of the Development Plan for the
Port Adelaide Enfield (City).

Name of current site owner and occupier
Department of Environment, Heritage and Aboriginal Affairs (DEHAA), South Australia

Documentation reviewed
• Rust PPK Pty Ltd Report of Potential Environmental Issues and Preliminary Testing at Hillcrest

Hospital, Fosters Road, Gilles Plains, SA, 94/730 27F358A, 2 December 1994.
• PPK Environment & Infrastructure Pty Ltd Facsimile 9 June 1999
• PPK Environment & Infrastructure Pty Ltd (1999) Environmental Site Assessment Report Lots

351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 98-597, 23 June 1999
• PPK Environment & Infrastructure Pty Ltd (1999) Site Remediation and Validation Report Lots

351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 99-395, 25 June 1999
• PPK Environment & Infrastructure Pty Ltd Facsimile 7 July 1999
• PPK Environment & Infrastructure Pty Ltd Facsimile 12 July 1999.

Auditor's Conclusions

The conclusions of this Site Audit are set out as follows:

1. The studies conducted by PPK Environment & Infrastructure Pty Ltd were assessed by the
Auditor as being adequate to determine the potential for site contamination.

2. The overall sampling frequency (ie. the test location spacing and the selection of samples) is
considered by the Auditor to be acceptable. The analytical parameters are considered by the
Auditor to be sufficient to adequately characterise the level of soil contamination on the site.

3. The remediation and validation works conducted by PPK were assessed by the Auditor as
being adequate.

4. It is concluded that the remaining heavy metals contamination levels on this site do not pose
unacceptable human health risks. It is also considered that heavy metals contamination levels
on this site are such that they do not pose unacceptable risks to plants which have their root
systems in, or which uptake nutrients from, the site soils, and that the heavy metal contamination
levels also do not pose unacceptable risks to soil fauna such as earthworms.

5. It is concluded that the remaining organochlorine pesticides (aldrin) levels on this site within the
central and access roadways constitute an unacceptable human health risk, unless access,
and thus exposure, to the soils is restricted. It is concluded that the remaining organochlorine
pesticides (aldrin) levels on this site on the remainder of the site (i.e. the residential allotments)
do not pose unacceptable human health risks.

6. It is concluded that the remaining polycyclic aromatic hydrocarbon (benzo(a)pyrene) levels
(maximum concentration 1.46 mg/kg) on this site do not pose unacceptable human health risks
given the localised occurrences and depths and the 95% UCL below the acceptance criteria.

7. Notwithstanding the widespread presence of a thin layer of fill containing ash and charcoal at
0.5 m depth in the Square Acre, the Auditor is of the opinion that the material does not constitute
an unacceptable health risk (based on the results of testing for PAHs), nor are
thereunacceptable aesthetic implications (having regard to the depth, thickness and general
appearance of the material).
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8. Notwithstanding the limited documentation of QA/QC procedures employed by the consultant,
the overall methodology is considered by the Auditor to be acceptable.

9. Contamination levels on the portion of the site representing the residential allotments are such
that there are no unacceptable risks to plants which have their root systems in, or which uptake
nutrients from, the site soils. The contamination levels also pose no unacceptable risks to soil
fauna such as earthworms.

10. Groundwater information obtained from PIRSA and site investigations, indicates that the depth
to the water table in the area is in excess of 12 m below the ground surface. Groundwater
contamination is therefore not an issue at this site.

11. It is concluded that the potential for off site effects of contaminant migration from the site, eg. as
a result of leaching of contaminants to the groundwater table, or stormwater runoff, is negligible.

On the basis of the above conclusions, the Auditor considers that in accordance with the South
Australian Environment Protection Authority Special Bulletin No. 1, 20 October 1995, the condition of
that portion of the site representing the residential allotments (as shown in Figure 1.2, Site Plan and
Extent of Audit) is such that it is suitable for unrestricted residential use.

The Auditor also considers that the condition of that portion of the site representing the central and
access roadways (as shown in Figure 1.2, Site Plan and Extent of Audit), is such that it is suitable
only for use as access roadways, provided that the conditions as specified below are satisfied:

1. The proposed development of the site is for 25 residential allotments with internal connecting
roadways, as shown in Figure 1.2. The proposed development as documented must be
adhered to.

2. It is a requirement of this Audit that the Auditor be kept informed of any relevant site
redevelopment activities, and that opportunity be given to the Auditor to ensure that the above
conditions are adhered to.

3. If at any time in the future the site is to be redeveloped, then further site characterisation and/or
remediation may be required. A new Audit Report will be required to be prepared for any
other development proposal.

In accordance with South Australian Environment Protection Authority (EPA) Information Bulletin IS
No. 8, November 1997, Assessment Procedure for Contaminated Sites, table on page 3, Stage 7,
development or building approval by the relevant planning authority must include the Auditor's
Conditions 1 to 3 above.

Signed:

AA I-6fdA
AMD Hall, MI E Aust
Chartered Professional Engineer
Associate Director
Environmental Auditor (Contaminated Land)

BC TONKIN & ASSOCIATES

Date: 23 July 1999
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STATEMENT OF LIMITATIONS

This Site Audit Report represents an Environmental Audit of certain information relating to the site
described in Lots 351 and 352, Deposited Plan DP48652, identified for residential development.
This information was obtained from the sources referenced in this Site Audit Report.

The Site Audit Report is based on site conditions at the time of issue of the report. The Auditor
cannot control future activities on the site, nor impacts from off site, which may result in subsequent
contamination of the site. The Auditor disclaims any obligations to update this report to take
account of events taking place after the time of this Site Audit Report.

The Environmental Auditor makes no legal representations whatsoever concerning any matter
including, but not limited to, ownership of any property or the interpretation of any law.

Brock Barrett Project Marketing
Lots 351 and 352, DP48652
Site Audit Report, BCT Ref 98.0295/1
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1. INTRODUCTION

	1.1	 General

Mr Adrian Hall of BC Tonkin & Associates has been appointed by Mr Wayne Gibbings, Project
Manager, Brock Barrett Project Marketing, to act as the Environmental Auditor, appointed under the
Environmental Protection Act (Victoria) for the proposed residential development of the southern
portion of the former Hillcrest Hospital site, north of Buckingham Street, Oakden.

	1.2	 Site Identification

The site comprises Allotments 351 and 352, Deposited Plan DP48652. The site location is shown in
Figure 1.1. A site plan showing the proposed residential subdivision and extent of the Audit is given
in Figure 1.2.

It is noted that the site is incorrectly identified throughout the following two PPK Environment &
Infrastructure Pty Ltd (PPK) site reports as Lots 351 and 352 in DP48052:

• PPK Environment & Infrastructure Pty Ltd (1999) Environmental Site Assessment Report Lots
351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 98-597, 23 June 1999

• PPK Environment & Infrastructure Pty Ltd (1999) Site Remediation and Validation Report Lots
351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 99-395, 25 June 1999

PPK Environment & Infrastructure acknowledged this error in a letter dated 16 July 1999, contained
in Appendix 1 of this report.

A copy of Deposited Plan 48652 obtained from the Lands Titles Office is included in Appendix 2 of
this report.

The site comprises an approximate area of 2.07 hectares and occupies the southern portion of the
former Hillcrest Hospital site.

1.3 Purpose of the Report

The proposed development incorporates the construction of 25 medium density residential
allotments serviced by a central roadway with a connecting access roadway extending from the
existing Buckingham Street (see Figure 1.2).

The purpose of this report is to provide, in accordance with the EPA Special Bulletin No. 1 dated 20
October 1995, a Site Audit Report which

• specifies the current contamination status of the land, and
• identifies the types of land use or development which are not compromised by on-site

contamination.

This Audit will therefore assess whether health and environmental risks from possible exposure to
the soil at this site are acceptably low, and thus facilitate planning approvals for the proposed future
use of the site.

1.4 Summary of Audit Activities

The Environmental Auditor was engaged on 11 May 1998, following historical investigations and
preliminary environmental investigations of the Hillcrest Hospital site, but prior to an environmental
assessment of the Audit site and subsequent remediation and validation.

Brock Barrett Project Marketing 	 Page 	 1
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The Auditor's role involved the following activities:

• advice on scope of works for environmental site assessment
• site inspections
• request for the de-archiving of selected samples for additional analysis
• nominating acceptance criteria for the contaminants of concern (arsenic, benzo(a)pyrene and

organochlorine pesticides)
• detailed inspection of test pits in the Square Acre, and advice that thin layer of fill containing

ash and charcoal would not require remediation
• requiring validation sampling of uncontrolled fill materials imported onto the site without the

knowledge of the consultant or the Auditor
• requiring validation sampling of imported fill materials for use as clean backfill
• review and assessment of the final reports
• obtaining clarification on issues identified during the review of the reports
• preparing and issuing this Site Audit Report.

Issues considered to be of major importance in establishing the condition of the site were as
follows:

• characterisation of organochlorine pesticide (OCPs) levels in soils underneath the footprints of
former site buildings (Ward _4 Dibden House and Ward 6 Andersen House)

• delineation of the extent of localised areas of soil heavy metal (arsenic, copper and zinc)
contamination

• characterisation of polycyclic aromatic hydrocarbons (PAHs) levels in the site area identified as
the Square Acre which had been historically used for the disposal of coke ash

• characterisation of materials used in the underground steam pipes connecting site buildings to
the central boiler (off site)

• characterisation of OCP levels in uncontrolled fill materials brought onto the site without the
knowledge of the consultant or the Auditor

• verification of the levels of OCPs in soils remaining on site following removal of the uncontrolled
fill, to provide sufficient information to adequately characterise the current condition of the site.
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BC TONKIN & ASSOCIATES

2. SITE INFORMATION

2.1 	 Site Description and Condition

The site was portion of the former Hillcrest Hospital and comprised the accommodation buildings
Ward 4 Dibden House and Ward 6 Andersen House. Both of these buildings were demolished by
the end of 1998. The areas of site surrounding the former wards primarily comprised open, vacant
portions of land with established trees, grasses and vegetation.

The site is currently vacant land located north of Buckingham Street, Oakden. The site is relatively
flat.. The proposed allotments have been identified on site and the central and connecting access
roadways have been marked out and constructed.

Photographs of the site showing the connecting roadway and residential allotments, taken following
substantial completion of site remediation works, are included in Appendix 3 of this Report.

2.2 Surrounding Land Use and Zoning

The site is contained within a Mixed Use (Oakden) (MU(0)) zone in Map PadE/27 of the
Development Plan for the City of Port Adelaide Enfield, dated 6 May 1999. Extracts of the relevant
zoning information (Mixed Use (Oakden)) are included in Appendix 4.

Land surrounding the site is residential to the south and east. To the east is Fosters Road and north
is land associated with the former Hillcrest Hospital.

2.3 Geology and Pedology

The major soil type in the site area identified in the Soil Association Map of the Adelaide Region
(Taylor et al, 1974) is red brown (RB8). PPK described the site soil conditions generally as topsoil
overlying red to brown clay of high plasticity and low permeability; overlying a layer of clay soil with
a high lime content either as earthy pockets or as cemented rubble or nodular fragments of alkaline
pH, in turn overlying sandy clay grading into weathered sandstone or highly plastic grey and
grey/green mottled clay, related to Hindmarsh Clay.

The 1980 SA Department of Mines and Energy 1:50,000 scale Preliminary Geological Map,
Resources Series of the Adelaide Region (Adelaide 6628-111) indicates the geological strata at the
site belongs to either the Keswick Clay (Qpk) or the Pooraka Formation groups (0), both of
Quaternary age. PPK described Keswick Clay as comprising stiff green or yellow brown silty clay of
very high reactivity associated with the Black Earth type BE pedological group, with soils of the
Pooraka Formation being typically reddish brown clays with variable amounts of silt and sand and
some calcium carbonate content, correlated with Red Brown Earth types RB4 and RB8 in the area.

Borelogs recorded by PPK for the site are contained in Appendix E of the PPK ESA Report and
Appendix 10 of this Audit Report.

2.4 Hydrogeology

Primary Industries and Resources South Australia (PIRSA) well information available for the site area
is summarised by the Auditor in Table 2.1.
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BC TONKIN & ASSOCIATES

Table 2.1 	 PIRSA Geodata Summary
PIRSA Bore

No. (6528 38;
6628 40)

Section Drilled
Depth (m)

Drilling
Date

Depth
SWL
(m)

Date
SWL

TDS
(mg/L)

pH Yield
(Gal/
hour)
9989606 A 495 62.79 08/44 34.14 06/44 4,390 -

16185 873 80.50 12/92 14.00 12/92 1737 7 11878
16186 873 35.00 12192 0 - 4396 6 -
16486 873 60.00 10/93 18.70 10/93 1448 6 13066
16899 872 64.00 03/98 31 03/98 2864 - 7917

Notes:
SWL - Standing Water Level, TDS - Total Dissolved Solids, A - Abandoned

The PIRSA groundwater information for bores in the area can be summarised as follows:

• bores are known to exist in the site area
• shallow, unconfined, as well as deeper semi-confined and confined aquifers exist in the vicinity

of the site
• regional standing groundwater levels range from approximately 0 m to in excess of 34 m depth
• groundwater in the area is of a quality ranging from 1,448 mg/L (Bore 16486 drilled to 64 m

depth) to 4,396 mg/L (Bore No 16186 drilled to 35 m depth), with groundwater of lower TDS
values being suitable for irrigation uses

• pH ranges from 6.0 to 7.0
• well yields range from 998 gallons/hour to 13,066 gallons/hour.

PPK reported a groundwater pump housed in a small brick building on the southern side of the
Hillcrest Hospital site north of the Telecom tower (Rust PPK, 1994), suggesting the existence of
shallow groundwater, howver PPK reported that groundwater was not encountered during the site
investigations to a maximum 12 m depth.
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3. SITE HISTORY AND PRELIMINARY ESA

3.1 	 General

A site history and preliminary environmental site assessment (ESA) of the whole Hillcrest Hospital
site was undertaken by PPK (then Rust PPK) in 1994, prior to appointment of the independent
Environmental Auditor. An overview of the site history is provided in Section 3.1 of the following PPK
report (ESA Report), included in Appendix 8:

• PPK Environment & Infrastructure Pty Ltd (1999b) Environmental Site Assessment Report Lots
351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 98-597, 23 June 1999

The preliminary investigations were originally detailed in the following PPK report (Preliminary
Report), included in Appendix 7:

• Rust PPK Pty Ltd Report of Potential Environmental Issues and Preliminary Testing at Hillcrest
Hospital, Fosters Road, Gilles Plains, SA, 94/730 27F358A, 2 December 1994.

3.2 Sources of Information

PPK reported that their historical investigations included information obtained from the following
sources:

• Lands Titles Information
• Mapland aerial photographs (1949, 1959, 1965, 1969, 1975, 1980, 1985, 1989, 1992 and 1993)
• conversation
• publications
• government departments including DELM, DME and DIA.

3.3 Site History Summary

The site history is summarised in Section 3.1 of the PPK ESA Report.

From the late nineteenth century until 1926 the Hillcrest Hospital site was used for agricultural
purposes, primarily cereal crops and grazing. The land was acquired in 1917 by the State
Government and dedicated for the development of the Northfield Mental Hospital (Hillcrest
Hospital). Construction of site buildings including accommodation Wards 4 and 6 was undertaken
progressively from 1926 to 1959. Wards 4 and 6 and connecting walkways had been built by 1949.

During its early operational period, some areas of the Hillcrest Hospital site were still in use for
agricultural purposes to provide food crops for the hospital. PPK described an orchard apparent on
the southern side of Ward 6 in 1959, extending between the southern boundary and the covered
walkway.

A network of underground steam and return condensate pipes which linked the major buildings to
the central boiler house (not located on the Audit site) was constructed. Two were located within
the central portion of the site linking former Wards 4 and 6. The Hillcrest Hospital was closed in the
early 1990s.
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3.4 Potential Contamination Issues

PPK identified a number of possible factors relating to potential contamination on the Audit site:

• the possible presence of buried coke ash (containing PAHs and heavy metals eg arsenic,
copper, lead and zinc) to a depth of 1.2 — 1.5 m in a grassed lawn area known as the 'Square
Acre' located in the central north western portion of the Audit site to east of chapel and Ward 4.
Coke had been originally used to fire the boilers previously located in the Central Boiler House
on another portion of the Hillcrest Hospital. The central boiler house was built to provide steam
to all site wards and buildings. PPK reported that the incomplete products of combustion, coke
ash (cinders), were often used as a landscaping medium or as fill at different sites on the
hospital grounds.

• the possible presence of asbestos (synthetic mineral fibres) in insulation materials associated
with the underground steam pipe network beneath the site, located in the rafters of the covered
walkways connecting the major buildings.

• the possible presence of organochlorine pesticides (OCPs) in the areas of the former Ward 4
and 6 buildings and other areas treated with pesticides for white, bull and black ants eg the
northern side of the Square Acre where black and bull ant treatment occurred.

• the possible presence of metals in some areas of the site as a result of previous extensive
market gardening activities through the use of fertilisers, and PAHs through the possible use of
coke ash in these areas.

3.5 Preliminary ESA

A preliminary ESA was undertaken by PPK in May 1995, targeting the potential contamination issues
identified in the site history. This is summarised in Section 3.3 of the PPK ESA Report. A total of 3
surface and subsurface soil samples were recovered from the area of the Audit site and submitted
for laboratory analysis.

Borehole 9b was located in an area where filling or landscaping activities using coke ash were
reported to have occurred (Square Acre). Small flecks of ash were recorded in the PPK borelog to
0.95 m depth. The sample was analysed for PAHs.

Two boreholes were located on a former orchard area (between Wards 4 and 6). Surface samples
10d and 11d were sampled and analysed for heavy metals and arsenic. A composite sample
prepared from 10d and 11d in the former orchard area was also analysed for PAHs.

PPK reported that analyte concentrations were below the respective further investigations levels and
or laboratory detection levels for the proposed current and continued land use.
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4. ENVIRONMENTAL SITE ASSESSMENT

4.1 	 General

The results of the 1998 site investigations were summarised in the following PPK Report included in
Appendix 8 (ESA Report):

• PPK Environment & Infrastructure Pty Ltd (1999b) Environmental Site Assessment Report Lots
351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 98-597, 23 June 1999.

Soil sampling was undertaken between 3 June 1998 and 16 July 1998.

4.2 Scope of Works

PPK stated that the scope of works involved in the Environmental Site Assessment of the site
comprised:

• Review of historical site usage
• Review of local soils and groundwater characteristics
• Test pitting - and soil sampling at 67 locations
• Targeted boring and deep soil sampling to maximum depth of 12 m
• Laboratory analysis of selected soil samples
• Review and assessment of soil contaminant levels in accordance with proposed future land use.

4.3 Methodology

The sampling methodology was described in Section 5.2 of the PPK ESA Report. Sampling
locations were grid based and included targeted test pitting and soil sampling. PPK stated that the
programme was based on AS4482.1-1997 which recommended a minimum of 30 soil sampling
points across the site, based on the site area.

PPK divided the site into four nominal assessment areas based on previous land use and proposed
development requirements:

1. Area 1 - former Square Acre with an approximate area of 250 m 2 in the northern central portion
of the site. Sampling in this area comprised 9 borehole locations. Sampling locations within the
Square Acre are identified as TPSA1 -TPSA9 and are shown on PPK Figure 02.

2. Area 2 - the building footprint of Ward 6, Anderson House. Sampling in this area comprised 13
shallow test pits within the building footprint. Sampling locations within the former Ward 6
building footprint are identified as UB1 - UB14 and are shown on PPK Figure 03.

3. Area 3 - underground steam pipe backfill materials comprising 180 linear metres of the site
where underground steam pipes were located. PPK reported that the trenches were backfilled
with shallow sandy backfill materials overlying natural soils. Sampling in the trenches
comprised 6 test pits adjacent to the east-west and north-south lengths of the steam pipe at
approx 50 m linear intervals with additional samples collected based on field evidence.
Sampling locations are identified as 51 - S6 and are shown on PPK Figure 04.
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4. Area 4 - residential allotments and connecting roadway (excluding areas 1 - 3) comprising the
majority of the site. Sampling in these areas comprised 30 test pits with at least one test pit
located within each proposed residential allotment and at approximately 50 m linear intervals
within the central portion of the site proposed for the access roadway. In addition a single bore
was drilled to 12 m depth in the northwestern site corner, to identify groundwater beneath the
site. Sampling locations within the residential allotments are identified as TP3 - TP25 and within
the proposed roadway as TPR1 - TPR7. An additional 10 test pits were subsequently excavated
following initial soil analysis and identification of localised areas of heavy metal and PAH
contamination at locations surrounding the original test pits on an approximate 5 m radius (TP3,
TP4 and TP6). Additional testpits were TP3A-D, TP4A-C and TP6A-C. Sampling locations are
shown on PPK Figure 02. The location of the 12 m bore (GW1) and test pit TPR7 are shown on
an amended plan in Appendix 10.

PPK reported that drilling of the 12 m bore was undertaken using a pneumatic hammer and
stainless steel push tubes to 4.2 m, and solid flight augers to 12 m depth. Soil cores extracted from
the push tubes were transferred onto clean plastic core trays for logging and sampling, with soil
samples collected from greater than 4.2 m depth collected directly from cuttings.

PPK reported that soil samples from boreholes were generally taken from 0-150 mm, 150-300 mm,
400-500 mm and 900-1000 mm below ground level from discrete fill layers, dependent on the soil
profile with additional samples taken from the underlying undisturbed natural soil profile and where
visual evidence of contamination was observed.

PPK reported that test pits were excavated using a 20 tonne excavator supplied by the developer.
Soil samples were recovered by PPK from the undisturbed walls of test pits to a maximum depth of
1.5 m with deeper samples collected to a maximum depth of 1.85 m directly from the excavated soil
within the central portion of the bucket.

PPK reported that soil samples were collected in 250 mL prechilled glass jars sealed with plastic
lids immediately following collection, which were then labelled and transferred directly to chilled
eskies. PPK reported that samples where repacked into eskies with fresh ice bricks and sealed for
transport to nominated laboratory. Chain of custody forms are included in Appendix F of the PPK
ESA Report.

PPK reported that to reduce cross contamination all equipment used to recover soil samples was
decontaminated between sampling location using a sulphamic arid solution and rinsed with potable
water.

4.4 Site Soils Encountered

Site soils were described in Section 5.3 of the PPK ESA Report. Borelogs are contained within
Appendix E of the PPK ESA Report.

Charcoal, ash or slag were identified at varying depths in 19 of the sampling locations across the
site. PPK reported that bitumen was identified in three locations representing a buried former
bitumen pavement.

Square Acre (Section 5.3.1): PPK reported that the composition of fill materials was fairly
consistent with varying thickness from 0.55 m to a maximum of 1.0 m, with the exception of TPSA8
where sand was encountered as trench backfill around a deep stormwater pipe to a depth of 2.5 m.
Fill materials were typically sandy and clayey topsoil over clayey and gravelly fill. Some charcoal
and or slag fragments were encountered in most of the nine test pits (TPSA1 - TPSA8). In particular
a thin layer of light grey fine grained material, representing ash to a coarse to fine dolomitic sand
was identified in addition to bitumen, brick fragments and small concrete blocks. PPK reported that
natural soils were as expected with the exception of the topsoil layer, comprising a creamy brown
clay layer containing abundant lime as a powdery silt and underlying hard brown clay layer to
maximum depth of excavation.
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Building Footprint (Section 5.3.2): PPK reported that fill comprising a 50 mm layer of cream
brown silty sand with fine gravel, timber and brick fragments was typically encountered. At all
locations, natural soil was encountered at 0.05 m depth except UB10 where a layer of silty sandy
clay fill extended to 0.2m. Timber and brick fragments were identified at all locations. Natural soils
comprised brown sandy clay topsoil overlying a thin layer (200 mm - 300 mm) of reddish brown
clay over calcareous creamy brown silty clay to clayey silt.

Underground Steam Pipe Backfill Materials (Section 5.3.3): PPK reported two distinct types of fill
with the upper comprising homogenous materials consisting of orange brown and cream brown silty
sandy clay to a typical depth of 0.3 - 0.55 m. Sand fractions with fine ash and charcoal were
observed in three locations (SP1, SP2 and SP3). Underlying this was a layer of yellow sand used to
backfill around the pipe. Sand backfill was identified to a depth of 0.45 - 0.85 m. The natural soil
profile under the buildings was identified as consisting of brown silty sandy clay overlying brown to
red brown silty clay.

Residential Allotments and Roadway (Section 5.3.4): PPK reported that the thickness of fill
varied to a maximum depth of 0.8 m, generally 0.2 - 0.3 m and typically comprised a sandy clay soil
with some gravel. Occasional brick fragments, charcoal and slag were identified in 9 locations
(TP3A, TP4, TP8, TP10, TP11, TP22, TP25, TPR5 and TPR7). Bitumen was encountered at 4 test pit
locations (TP14, TPR3, TPR4 and TPR7). PPK described the natural soil profile under the building
as brown sandy clay topsoil over a thin layer (200 - 300 mm) of reddish brown clay, over a cream
brown clay layer containing abundant lime as a powdery silt, to a depth of 1 - 1.5 metres below
ground level, underlain in turn by a hard brown clay to maximum excavation depth.

4.5 Laboratory Analysis Programme

4.5.1 Soil Analysis

Selected soil samples from the four identified areas were analysed for a range of the following:

• pH
• Metals (As, Cd, Cr total, Cu, Hg, Pb and Zn)
• Polycyclic aromatic hydrocarbons (PAHs)
• Organochlorine pesticides (OCPs)
• Total Petroleum hydrocarbons (TPH)
• Volatile Aromatic Compounds (VACs)
• Volatile Halogenated Compounds (VHCs).

Soil samples were taken over five days during June 1998.

4.5.2 Analysing Laboratories

Soil laboratory analyses were undertaken by Amdel Environmental Laboratories Ltd (Amdel), NATA
certified laboratories for the analyses undertaken, identified in Section 5.5 of the PPK ESA Report.

Chain of custody forms are included in Appendix F of the PPK ESA Report. A copy of the chain of
custody for Amdel report 8A00719 signed by the analysing laboratory is included in Appendix 11.

The laboratory analytical reports are included in Appendix G of the PPK ESA Report, as identified in
Table 4.1.

Table 4.1
	

Laboratory Reports

Analysing
Laboratory

Report
Number

Date
Sampled

Date Received
by Laboratory

Date Reported
By Laboratory

NATA
Status

AMDEL 8A00719 5, 9, 10,11/6/98 11/6/98 19/6/98 NATA Endorsed
AMDEL 8A00785 29/6/98 30/6/98 7/7/98 NATA Endorsed
AMDEL 8A00838 16/7/98 16/7/98 23/7/98 NATA Endorsed
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4.6 Assessment Criteria

The laboratory soil analysis results were compared by PPK to the following criteria, discussed in
Section 5.6 of the PPK ESA Report:

• SAHC HIL Health based investigation levels (SAHC 1993)
• ANZECC B, Environmental Investigation Levels (ANZECC/NH&MRC 1992)
• NEHF A Proposed Health Based Soil Guidelines Exposure Setting A (standard residential with

garden accessible soil (home grown produce contributing less than 10% fruit and vegetable
intake; no poultry): this category includes children's day care centres, preschools and primary
schools (NEHF 1996).

The SAHC HIL and ANZECC Environmental investigation levels were referred to as the primary
assessment criteria, with NEHF A used for a preliminary health risk assessment.

Where no criteria were specified in the above, reference was made to:

• Dutch C, Dutch Government Clean-up criteria (ANZEC/NH&MRC 1990)
• Dutch Intervention, Intervention Values and Target Values (MHSPE 1994).
• NSW EPA Threshold Investigation levels (NSW EPA 1994) for TPH assessment.

4.7 Contamination Assessment

Contamination assessment was discussed in Section 5.7 of the PPK ESA Report. Laboratory
analysis reports are contained in Appendix G of the PPK ESA Report.

The soil results of the investigations are summarised in the following sections. All results exceeding
the primary assessment criteria are identified in Tables 4.2, 4.3 and 4.4.

PPK calculated means, standard deviations and 95% UCLs for metal results, included in Appendix
H of the PPK ESA Report.

4.7.1 Square Acre

The results of samples taken in this area were discussed in Section 5.7.1 of the PPK ESA Report. In
general all heavy metals were below ANZECC Environmental Investigation criteria with the
exception of copper (156/155 mg/kg, ANZECC B 60 mg/kg) in duplicate samples from location
TPSA2 taken at,0.35 - 0.45 m depth (below ground level), see Table 4.2. All concentrations were
below NEHF A criteria. Soil pH levels ranged from 6.5 - 8.5. Levels of OCPs, OPP, TPH, PAHs,
VHC and VAC were below the relevant laboratory detection limits.

Table 4.2
	

Square Acre Metal ESA Results Exceeding Criteria

Sample /
Heavy Metal

Location Arsenic Copper Zinc

DL (mg/kg) 5 5 5
TPSA2 350-450 SA Nd 156 t 18

TPSA2 350-450D SA Nd 155 t 16
SA — Square Acre
Nd — results below the laboratory detection limits as indicated
t equal to or exceeding ANZECC environmental investigation criteria.
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4.7.2 Building Footprint (Ward 6 Andersen House)

The results of samples taken in this area were discussed in Section 5.7.2 of the PPK ESA Report.
Soil samples from areas adjacent to the concrete footings of the former Ward 6 building were taken
at the depth of the excavated surface to 0.2 m depth. OCPs (aldrin, dieldrin, DDE and DDT) were
detected in 11 of the 14 sampling locations. Maximum concentrations of OCPs identified include
aldrin (31.1 mg/kg, UB10), dieldrin (9.1 mg/kg, UB14), DDE (0.2 mg/kg, UB7) and DDT (0.8 mg/kg,
UB7), see Table 4.3.

No other OCP compounds were identified above the laboratory detection limits. PPK reported that
the pesticide contamination appeared to be restricted generally to the upper 0.2 m of the exposed
soil profile. PPK reported that analysis of underlying soils (0.2 m below ground level) identified only
one occurrence of OCPs exceeding the criteria, namely aldrin (1.3 mg/kg, UB12).

Table 4.3
	

Ward 6 OCP ESA Results Exceeding Criteria

Sample / OCP Location Aldrin Dieldrin DDE DDT
DL (mg/kg) 0.1 0.1 0.1 0.1
UB1-0.05 R BF W6 Nd 0.2 I Nd nd
UB2-0.05 R BF W6 Nd 0.1 Nd Nd
UB6-0.05 R BF W6 1.1 ± 1.2 I± Nd Nd
U87-0.05 R 	 _ BF W6 3.3 ± 0.7 f± 0.2 0.8 ±
UB8-0.05 R BF W6 1.1 ± 1.3 f± Nd 0.2
UB9-0.05 R BF W6 3.5 ± 1.4 t± Nd Nd
UB9-0.2 R BF W6 0.2 Nd Nd Nd

UB10-0.05 R BF W6 31.1 ±§ 2.6 I± Nd 0.1
UB11-0.05 R BF W6 1.3 ± 0.7 I± Nd 0.4
UB11-0.2 R BF W6 0.3 Nd Nd Nd

UB12-0.05 R BF W6 8.3 ±§ 5.3 f± 0.1 0.7 ±
UB12-0.2 R BF W6 1.3 ± 0.1 Nd Nd

UB13-0.05 R BF W6 8.8 ±§ 1.7 t± Nd Nd
UB14-0.05 R BF W6 7.0 ±§ 9.1 I± Nd Nd
UB14-0.2 R BF W6 0.5 ± 0.1 Nd nd

BF W6 - beneath footpr'nt of Ward 6
Nd - results below the laboratory detection limits as indicated
I equal to or exceeding ANZECC environmental investigation criteria
§ sum of aldrin / dieldrin equal to or exceeding NEHF A
± equal to or exceeding Dutch C clean up criteria
R - indicates sample removed during site remediation (see Section 5).

4.7.3 Underground Steam Pipes

The results of samples taken in this area were discussed in Section 5.7.3 of the PPK ESA Report. All
heavy metals were below ANZECC Environmental Investigation criteria and NEHF A criteria. Soil pH
levels ranged from 8.2 - 8.7.

4.7.4 Residential Allotments and Roadway

The results of samples taken in this area were discussed in Section 5.7.4 of the PPK ESA Report. In
general heavy metals were below the ANZECC environmental investigation criteria with the
exception of samples from five sampling locations (TP3, TP4, TP4C, TP6 and TP6A), in fill to 0.5 m
depth with maximum concentrations of copper (595 mg/kg TP3), zinc (612 mg/kg TP6) and arsenic
(200 mg/kg TP6), see Table 4.4. Soil acidity ranged from pH 7.9 - 8.6.
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Table 4.4 	 Residential Allotments Metal ESA Results Exceeding Criteria

Sample /
Heavy Metal

Location Arsenic Copper Zinc

DL (mg/kg) 5 5 5
TP3 400-500 RA 8 595 3 202 3

TP4 400-500 R RA 68 t 15 49
TP4C 0-0.15 RA 26 t 12 48

TP6 250-400 R RA 200 § 17 612 t
TP6A 0.15-0.3 R RA 22 t 15 49

RA - residential allotment
Nd - results below the laboratory detection limits as indicated
equal to or exceeding ANZECC environmental investigation criteria

§ equal to or exceeding NEHF A health based criteria
R - indicates sample removed during site remediation (see Section 5).

Levels of OCPs, OPP, VHC, VAC levels were at or below the relevant laboratory detection limits.

Levels of TPH were below the Dutch Investigation and NSW EPA criteria.

PAHs were identified in one location TP4 (in proposed allotment 4) with Total PAHs (53.2 mg/kg)
and Benzo(a)pyrene (5.9 mg/kg) at 400 - 500 mm depth exceeding NEHF A health based criteria (1
mg/kg and 20 mg/kg respectively). The borelog for this location indicated occasional charcoal
fragments within this soil layer. The results of PAHs in the additional test pits excavated to delineate
the extent of PAH contamination (TP4A-C) were below the laboratory detection limits.

4.8 Quality Assurance and Quality Control (QA/QC)

QA/QC sampling and analysis procedures undertaken during the field investigations were not
described in detail in the PPK ESA Report. Sampling methodology is summarised in Section 5.8.

PPK reported that analysis of 10 field duplicates and three laboratory replicates was undertaken,
and performed %RPD and %RSD calculations for all analytes. Review indicated that 13 field
duplicates were analysed as blind field or intra-laboratory duplicates as follows:

• TP8 150-300d
• TP10 300-400d
• TP19 150-300d
• TP24 0-150d
• TP25 0-150d
• TPR1 900-1000d
• TPR2 0-150d
• TPR5 0-150d
• TPSA2 350-450d
• TPSA5 450-600d
• SP6 600-700d (not calculated)
• UB11/12 0.-0.05
• UB11/12 0.05-0.2.

The results of the data validation is included in Appendix I of the PPK ESA Report.

PPK stated that "the RPD and RSD values determined for all of the analytes of the duplicates, and
the RPD and RSD values determined for each of the analytes of the replicates were all found to be
generally within the acceptance criteria".

RPDs and RSD for Total OCPs exceeded the accepted range (30%). PPK attributed this to a
reflection of the relatively low concentrations of analytes where small differences equate to large
percentage differences. The RPDs calculated for the two sample depths from UB11/12 were 143%
and 129%, with an RSD of 79%.
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PPK also reported that the elevated results "indicate the homogenous nature of the surficial soils
within the building footprints, particularly given the degree of demolition undertaken, and the
variability of spatial concentrations of OCPs where they had been applied".

It is observed that an RPD exceeding the accepted range was also recorded in TP10 for lead
(107%).

4.9 Conclusions

PPK made the following conclusions in Section 6 of the PPK ESA Report:

Square Acre (Section 6.1): PPK stated that the investigation programme identified "no evidence of
any widespread surface or subsurface contaminants within former square acre fill areas, which
would preclude the use of the site for the proposed development programme". The localised
subsurface copper concentration of 156 mg/kg in TPSA 2 at 0.35 - 0.45 m below ground level was
not considered to represent significant environmental or health risks for the proposed development.

Building Footprint (Section 6.2): Elevated concentrations of aldrin, DDE, DDT and dieldrin were
identified in the building footprint of Ward 6. PPK stated that removal of concrete footings would
involve the excavation of the surrounding soils to an approximate depth of 1 - 2.3 m below
surrounding site construction level. PPK -stated that remediation of the OCP contaminated soils
would be undertaken as part of final demolition. PPK anticipated that following remedial works "the
concentrations of residual OCP compounds, within the former building footprint area, will not pose
potential environmental and/or human health limitations for the proposed development programme".
PPK recommended that the assessment and remediation procedures also be applied to the
building footprint of Ward 4. No further remedial works were recommended in this area subject to
satisfactory completion of the remediation and provided that no other issues were identified.

Underground Steam Pipe Backfill Materials (Section 6.3): PPK stated there was "no evidence of
subsurface contaminants within the backfill materials or in the natural undisturbed soils surrounding
the underground steam pipes within the site, which would preclude the use of the site for the
proposed development programme". No further works were recommended provided that the nature
of the fill materials within the trenches was generally consistent along the extent of the underground
steam pipe and that no other issues were identified during the excavation and removal of the pipe
line. PPK recommended that the trench be backfilled with clean fill as described in SA EPA TB No
5.

Residential Allotments and Roadway (Section 6.4): PPK stated there was "no evidence of any
widespread surface or subsurface contaminants within the proposed residential allotments and the
central roadway which would preclude the use of the site for the proposed development
programme". PPK stated with regard to the localised subsurface concentrations of copper and zinc
exceeding ANZECC EIL but below NEHF A at two locations within allotments 3 and 4, that the
"potential environmental risks for future planting in terms of phytotoxic risks are low to negligible,
and therefore no remedial actions are deemed necessary". PPK recommended minor remedial
works to excavate and remove soils within a 5 metre radius from the original test pit (TP6) to
address the elevated subsurface arsenic levels (200 mg/kg) exceeding NEHF A in allotment 6,
representing potential human health and environmental concerns. This would also remove the
maximum recorded zinc concentration (612 mg/kg). PPK also recommended minor remedial works
to excavate and remove soils within a 5 metre radius from the original test pit (TP4) to address the
elevated subsurface benzo(a)pyrene and Total PAH levels (5.9 mg/kg and 53.2 mg/kg respectively)
exceeding NEHF A in allotment 4, representing potential human health and environmental concerns.
This would also remove the recorded arsenic concentration (68 mg/kg). PPK stated "Based on the
results and findings of the investigation programme and through the anticipated completion of the
aforementioned scope of minor remedial works, it is considered that the residual concentrations of
the remaining analytes identified within the proposed residential allotments and roadway will not
pose potential environmental and/or human health limitations for the proposed development
program however this is subject to approval and endorsement by the environmental auditor".
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5. SITE REMEDIATION AND VALIDATION

5.1 Reports

PPK Environment and Infrastructure Pty Ltd (PPK) undertook site remediation and validation
documented in the following report (PPK Validation Report) included in Appendix 8:

• PPK Environment & Infrastructure Pty Ltd (1999c) Site Remediation and Validation Report Lots
351 and 352 DP 48052 Former Hillcrest Hospital Site, 27K139A 99-395, 25 June 1999.

5.2 Objective and Scope of Works

PPK stated the "objectives of the remediation and validation program were to recommend remedial
actions where soil contamination had been identified, and to further validate that the observed
residual contaminant levels were consistent with the criteria for the proposed future redevelopment
of the site for residential use".

The works incorporating site remediation and validation included:

• excavation and removal of localised shallow soil contamination (PAHs) from allotment 4
• excavation and removal of localised shallow soil contamination (arsenic and zinc) from

allotment 6
• bulk excavation and removal of upper sub surface soils beneath former buildings Ward 4 and 6
• investigation of uncontrolled imported fill
• excavation and removal of uncontrolled imported fill from the eastern and western building

footprints
• validation of imported clean fill from Walkley Heights and Settlers Farm.

Remediation works were undertaken by Salisbury Earthmovers (SEM Civil) under the general
supervision of PPK.

5.3 Site Soils Encountered

Borelogs for the boreholes located underneath the roadway (VR1-4), and eastern (VEB1-6) and
western building footprints (VVVB1-6) were provided separately by PPK and are contained in
Appendix 10 of this Report. These boreholes were drilled as part of the investigation of the
uncontrolled fill that had been brought onto the site without the knowledge of the consultant or the
environmental auditor.

The borelogs indicated that in the eastern area of the connecting access road, fill comprising silty
sandy clay was present to a maximum depth of 1.2 metres. An average 0.2 metre thick layer of
sandy gravel road base materials had been placed at the surface. Natural soils encountered were
typically cream brown to yellow brown silty sandy clay, with some calcrete content.

The borelogs indicated that following placement of the uncontrolled fill in the eastern building
footprint, fill comprising grey brown silty sandy clay was present to a maximum depth of 2.1 metres.
Natural soils encountered were typically cream brown to yellow brown silty sandy clay, with some
calcrete content.

The borelogs indicated that following placement of the uncontrolled fill in the western building
footprint, fill comprising brown to red brown silty sandy clay was present to a maximum depth of 1.5
metres. Natural soils encountered were typically cream brown, yellow brown to red brown silty
sandy clay, with some calcrete content.
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Following a detailed inspection of test pits in the Square Acre, which revealed the widespread
presence of a thin layer of fill containing ash and charcoal at 0.5 m depth in the Square Acre, the
Auditor advised, based on the results of testing for PAHs and having regard to the depth, thickness
and general appearance of the material, that the material does not constitute an unacceptable
health risk nor has unacceptable aesthetic implications, and would not require remediation.

5.4 Proposed Allotments 4 and 6

PPK reported in Section 4.3 that excavation and removal of soils to 0.5 m depth in a 5 metre radius
of the initial test pit locations (TP4 and TP6) was undertaken. The extent of the excavations is shown
in Figure 07 and the sampling locations in PPK Figure 09.

2 soil samples were collected from the base of each excavation and analysed for the contaminants
of concern as follows:

• TP4: L4-A(H), L4-B(H) PAHs
• TP6: L6-A(H), L6-B(H) arsenic and zinc.

PPK reported that "The results of the laboratory analysis programme reported concentrations of all
selected analytes below auditor's nominated acceptance criteria".

The excavated soil was stockpiled, sampled and analysed for classification for off site disposal (see
Section 5.9).

5.5 Ward 6 Building Footprint

PPK reported in Section 4.1.1 that sampling was undertaken of exposed soils at 16 locations (UB15
to UB30) following the demolition and partial removal of concrete footings within the western portion
of Ward 6. The sampling locations are shown on PPK Figure 05. PPK reported that surface soil
samples were recovered at varying depths but were in general 300 - 700 mm below ground level.
All samples were analysed for OCPs. Two blind field duplicates were also analysed D1 (UB17) and
D2 (UB23).

PPK reported that the "results of the laboratory analysis program reported concentrations of all OCP
compounds below auditor's acceptance criteria, with the exception of elevated concentrations of
aldrin and dieldrin generally reported in the central and northern wing of the former building
footprint".

All OCPs were below the laboratory detection limits in all samples with the exception of samples
from 5 locations as identified in Table 5.1. Aldrin, dieldrin, endrin and g-BHC were detected. The
maximum concentrations of aldrin (850 mg/kg) and dieldrin (11 mg/kg) were reported in sample
UB28, in the former northern wing.

Table 5.1
	

Ward 6 OCP Round 1 Results above Detection Limits

Sample / OCP Aldrin Dieldrin Endrin g-BHC
DL (mg/kg) 0.1 0.1 0.1 0.1

UB22 R 2.0 t 0.3 Nd nd
UB23 (PS) R 0.9 t 0.61 0.5 t nd

D2 (BFD UB23) R 1.1t 0.6 t Nd nd
UB24 R 0.7 t 0.1 Nd nd
UB25 R 2.6 t 1.0 t Nd nd
UB28 R 850 t 11 t Nd 0.2

Nd — results below the laboratory detection limits as indicated
I equal to or exceeding Auditor acceptance criteria
R — indicates sample removed during site remediation.
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The footings were subsequently exhumed and surrounding soils excavated to an approximate
depth of 1 metre below ground level. Following excavation, PPK undertook a second round of
validation sampling at 7 locations (UB31 to UB36). Sampling locations are shown on PPK Figure
05. PPK stated that a survey showed all samples were approximately 1 - 1.2 m below ground level.
All samples were analysed for OCPs.

PPK summarised the results in Table 4.2, with a calculated 95% UCL of 0.38 mg/kg for aldrin.

PPK reported that "the results of the laboratory analysis program reported concentrations of all OCP
compounds generally below auditor's nominated acceptance criteria, with the 95% UCL for all
contaminants of concern below the nominated criterion of 0.5 mg/kg".

All OCP compounds were below the laboratory detection limits with the exception of aldrin and
dieldrin in all samples as identified in Table 5.2. The maximum concentrations of aldrin (0.6 mg/kg)
slightly exceeding the acceptance criteria and dieldrin (0.1 mg/kg) below the acceptance criteria
were reported in sample UB32, located in the former northern wing.

Table 5.2 Ward 6 OCP Round 2 Results above Detection Limits

Sample / OCP Aldrin Dieldrin
DL 0.1 0.1

UB31 0.1 Nd
UB32 0.6 t 0.1
UB33 0.2 Nd
UB34 0.2 Nd
UB35 0.1 Nd
UB36 0.2 Nd
UB37 Nd Nd

Nd - results below the laboratory detection limits as indicated
equal to or exceeding Auditor acceptance criteria

The excavated soils were stockpiled, sampled and analysed for classification for off site disposal
(see Section 5.9).

5.6 Ward 4 Building Footprint

PPK reported in Section 4.2 that the footings and surrounding soils of Ward 4 were excavated to an
approximate depth of 1 m below ground level. The sampling locations are shown in PPK Figure 06.

Following completion, PPK undertook validation sampling of the base of the excavation at 18
locations (UWB1 to UWB18). All samples were analysed for OCPs. PPK summarised the results in
Table 4.2, with a calculated 95% UCL of 0.2 mg/kg for aldrin.

PPK reported that the "results of the laboratory analysis program reported concentrations of all OCP
compounds below auditor's nominated acceptance criteria of 0.5 mg/kg".

Results of OCPs reported equal to or above the laboratory detection limits are summarised in Table
5.3. Where detected, concentrations of aldrin ranged to a maximum of 0.5 mg/kg and dieldrin of 0.1
mg/kg. All other OCPs were below the laboratory detection limits.

Table 5.3 Ward 4 OCP Round 1 Results above Detection Limits

Sample / OCP Aldrin Dieldrin
DL (mg/kg) 0.1 0.1

UWB1 0.1 Nd
UWB6 0.4 0.1
UWB7 0.5 t Nd

Nd - results below the laboratory detection limits as indicated
t equal to Auditor acceptance criteria
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Although not reported in the PPK Validation Report, it was verified that an additional 7 validation
samples including one blind field duplicate (UWB19 to UWB25 and BD4) were collected at the base
of the western building footprint and analysed for OCPs. This was confirmed by PPK in their
facsimile dated 7 July 1999, included as Appendix 10. The locations of these samples are shown
on the amended PPK Figure 06 contained in the facsimile. It was verified by PPK (Appendix 12)
that sample BD4 was a duplicate sample of UWB25.

OCPs were below the laboratory detection limits in all samples with one exception. Sample UBW24
contained an aldrin level of 1.8 mg/kg exceeding the Auditor criteria and dieldrin at the laboratory
detection limit (0.1 mg/kg). PPK commented in their facsimile that "this sample was located
adjacent to the roadway reserve, at an approximate depth of 1.2 m, and was considered to
represent a localised occurrence, which did not exceed the NEHF criteria. It was also considered
that the depth and location of the soils would not lead to significant exposures".

Results of OCPs reported equal to or above the laboratory detection limits are summarised in Table
5.4.

Table 5.4
	

Ward 4 OCP Round 2 Results above Detection Limits

Sample / OCP Aldrin Dieldrin
DL 0.1 0.1

UWB24 1.8 t 0.1
Nd — results below the laboratory detection limits as indicated
t equal to or exceeding Auditor acceptance criteria
R — indicates sample removed during site remediation.

PPK stated in their facsimile (Appendix 10) "Statistical analysis of the complete data set of all soil
samples collected from the base of the Western Building Footprint, UW81 - UBW25 (assuming all
results reported as <LOR were present at a value of 90% of the LOR value) indicated that the 95%
UCL of the mean concentration for Aldrin was 0.33 mg/kg, which is less that the auditor's nominated
criterion".

The excavated soils were stockpiled, sampled and analysed for classification for off site disposal
(see Section 5.9).

5.7 Uncontrolled Imported Fill Materials

PPK reported in Sections 4.1.2 and 4.2.3 that approximately 6,500 tonnes of soil was brought onto
site by the developer without the knowledge of the consultant or the auditor. PPK indicated that
approximately 6000 tonnes was sourced from the adjacent Regent Gardens - Stage 18 residential
development, and approximately 500 tonnes from the Campbelltown Council, from the 'boxing out'
of new roadways. PPK reported that the uncontrolled imported fill was used to backfill several areas
of the site including the eastern and western building footprints.

PPK undertook insitu validation sampling of the uncontrolled fill which incorporated drilling and soil
sampling at:

• 6 locations within residential allotments Ward 6 (VEB1-6)
• 6 locations within residential allotments Ward 4 (VWB1-6)
• 4 locations within the access roadway (VR1-4).

Sampling locations are shown in PPK Figure 08. PPK reported that boreholes were extended to 0.5
m depth into natural soil. Relevant borelogs are included in Appendix 10. PPK reported that "soil
samples were collected at varying depths, to provide a random collection of soil samples from
which to analyse".
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Samples were analysed for a range of the following:

• pH
• Metals (As, Cd, Cr total, Cu, Hg, Pb and Zn)
• Polycyclic aromatic hydrocarbons (PAHs)
• Organochlorine pesticides (OCPs)
• Total Petroleum hydrocarbons (TPH)
• BTEX
• Phenols
• cyanide
• Chlorinated hydrocarbons.

The results of metals and TPH were either below the relevant laboratory detection limits or the
acceptance criteria. Soil acidity ranged from pH 8.6 and 8.7. Levels of cyanide, PAHs, chlorinated
hydrocarbons, phenols and BTEX were all below the relevant laboratory detection limits.

Initially 4 samples from Ward 6 and 3 from Ward 4 were analysed for OCPs. Following the results,
which indicated that a portion of the uncontrolled fill was contaminated with OCPs, with aldrin
exceeding the acceptance criteria (maximum concentration of 2.0 mg/kg at two locations within
Ward 6 VEB2 and the access roadway VR4), additional analysis was undertaken at the Auditor's
request. A total of 10 samples from Ward 6, 4 samples from the roadway and 7 samples from Ward
4 were submitted for analysis.

PPK subsequently reported for Ward 6 that "the results of the additional analyses, indicated that the
impacted soils were primarily confined to the central-northern portion of the former Ward 6". Based
on this, PPK recommended the impacted materials be removed to the full depth of the imported fill
materials.

PPK subsequently reported for Ward 4 that "the results of the laboratory analysis program reported
concentrations of all OCP compounds below auditors nominated acceptance criteria".

Results of OCPs reported equal to or above the laboratory detection limits are summarised in Table
5.5.

Table 5.5 Uncontrolled Fill Round 1 OCP Results Above Detection Limits

Sample / OCP Location Aldrin Dieldrin Chlordane
Trans

Chlordane
Cis

Trans
Nonachlor

DL (mg/kg) 0.1 0.1 0.1 0.1 0.1
VEB2-a 0.4 R W6 0.3 Nd nd nd nd
VEB2-b 1.0 R W6 2.0 t 0.2 nd nd nd
VEB-2C 1.6 R W6 1.1 	 t 0.3 nd nd nd
VEB3-a 0.4 R W6 0.2 nd nd nd nd

VR1-a 0.7 AR 0.5 t 0.1 nd nd nd
VR4-a 0.45 AR 2.0 t 0.3 nd nd nd
VWB1-a 0.4 W4 0.4 0.1 0.1 0.1 0.1

W6 - located within the former Ward 6 building footprint
W4 - located within the former Ward 4 building footprint
AR - located within the central access road
Nd - results below the laboratory detection limits as indicated
t equal to or exceeding Auditor acceptance criteria
R - indicates sample removed during site remediation.

PPK reported that approximately 300 m3 of fill was excavated and removed from the central and
central northern portion of Ward 6. The excavation comprised two separate areas, with the major
excavation to the north and a smaller excavation to the south of the central access roadway.
Uncontrolled fill was not removed from the central access roadway with the Auditor's agreement, as
the road base had already been prepared at this stage. The extent of the two excavations is shown
in PPK Figure 11.

1

1
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PPK reported in Section 4.1.5 that following the excavation, 21 validation samples were taken at 13
locations (prefixed SE-, LE- and BLEBNE). These locations are shown on PPK Figure 11. The
samples were analysed for OCPs.

PPK reported that the results "indicated that a further portion of the imported fill material was
impacted, with levels of aldrin reported which exceeded the environmental auditor's nominated
criterion .. at an approximate depth of 0.8 metres".

Samples which contained levels of detected OCPs are identified in Table 5.6. Aldrin was detected
in samples from 6 locations with concentrations ranging from 0.8 mg/kg to 2.0 mg/kg, representing
soils taken from the eastern and western walls of the northern excavation and the southern, eastern
and western walls of the southern excavation.

Table 5.6
	

Uncontrolled Fill Round 2 OCP Results Above Detection Limits

Sample / OCP Aldrin Dieldrin
DL (mg/kg) 0.1 0.1
SESWB R 2.0 t 0.1
SEWWB R 2.01 0.1
SEEWB R 2.01 0.1

LEWWBA R 1.5 I 0.2
LEEWB R 1.3 I 0.1
LENWS R - - 0.8 t 0.2 	 -

Nd — results below the laboratory detection limits as indicated
t equal to or exceeding Auditor acceptance criteria
R — indicates sample removed during site remediation.

The full extent of uncontrolled fill in the eastern building footprint was subsequently removed. PPK
reported in Section 4.1.6 that approximately 2,000 m 3 of uncontrolled contaminated fill materials
within the building footprint of Ward 6 (present on residential allotments 15, 16, 21 and 22) were
excavated and removed. The extent of the further excavation of uncontrolled fill from Ward 6 is
shown in PPK Figure 12.

Following excavation, PPK took validation sampling at 17 locations, including 9 validation samples
from the southern excavation (prefixed HB-, HS- and HW-) and 10 validation samples from the
northern excavation (prefixed HNE-). Sampling locations are shown in PPK Figure 12. 19 samples
were analysed for OCPs.

The laboratory results of OCPs for all final validation samples were below the laboratory detection
limits.

PPK reported that "visual inspection of the excavations indicated that all of the imported fill materials
had been removed from the former eastern building footprint, within the residential allotments. The
results of the validation sampling program confirmed this, with all OCP concentrations below either
the laboratory detection limit of reporting, or the auditor's nominated threshold criteria".

5.8 Clean Imported Fill

PPK reported in Sections 4.1.9 and 4.3.2 that approximately 2000 m 3 of fill materials were imported
from two separate locations to backfill the additional excavations of Ward 6 and excavations in
proposed allotments 4 and 6. PPK reported that clean fill was sourced from 'boxing out' of
roadways within the Walkley Heights development and the trimming of residential blocks within the
Settler's Farm development, Paralowie.

Validation of stockpiles of imported fill from Walkley's Heights stored in stockpiles in the south
eastern portion of site was undertaken. PPK indicated that visual inspection of the proposed backfill
materials indicated that the "soils were natural soil sediments of the area consisting of slightly
calcareous silty clay to silty sandy claY .
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6 validation samples including one blind field duplicate (IMPF-1N, 2E, 3S, 4Wa, 4Wb, 5E) were
taken by PPK from the stockpiled soil. The distribution of the samples is shown in a figure included
in Appendix 10. The samples were analysed for a range of:

• pH
• metals
• OCPs
• OPPs.

PPK reported in Section 4.1.9 that the "results of the validation sampling indicated that the material
at the Walkley Heights site was suitable for use as bulk fill on the Hillcrest site, with all analytical
concentrations reported below either the laboratory level of reporting or the auditor's nominated
acceptance criteria".

Levels of metals were either below the laboratory detection limits or the acceptance criteria. Soil
acidity ranged from pH 9.1 - 10. Levels of mercury, OCPs and OPP were below the relevant
laboratory detection limits.

PPK reported that validation of insitu soils at Settler's Farm was undertaken, at the extension of
General Drive adjacent to the corner with Brion Drive. 7 validation samples including one duplicate
(LOT 279, 282a, 282b, 284, 298, 303 and 3x) were taken. The location of the samples is shown in
the plan included in Appendix 12. PPK reported this approximated a staggered sampling grid on
each side of the central roadway, at an approximate 50 m linear interval, or an approximate 25-30 m
grid based on the area.

The samples were analysed for a range of:

• pH
• metals
• OCP
• PAHs
• TPH.

Levels of metals were either below the laboratory detection limits or the acceptance criteria. Soil
acidity ranged from pH 8.9 - 9.5. Levels of OCPs, PAHs and TPH were below the relevant
laboratory detection limits.

PPK reported that the "results of the validation sampling and analysis program, at the Settlers Farm
site, indicated that the soil was suitable for use as bulk backfill material for the site". This was
confirmed by the Auditor.

5.9 Material Removed Off Site

The removal of materials off site is documented by PPK in Sections 4.1.2, 4.1.8, 4.2.2 and 4.3.1 of
the PPK Validation Report. Copies of waste disposal notices are included in Appendix H.

Materials removed included:

• excavated soil from allotment 4 and 6
• excavated soil from Ward 6
• removal of uncontrolled fill from Ward 6.

PPK reported that materials removed off site were classified as either:

• clean fill and transported to either Mobile Reclaimers, Dry Creek or the Wingfield Waste Depot
• intermediate landfill cover and transported to the Wingfield Waste Depot.

A summary of the removed quantities is shown in Table 5.7.
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Table 5.7
	

Summary of Materials Removed Off Site

Source Dates Tonnes m3 Samples Classification
Ward 6 2/10/98 252.48 140 VS1-6 Clean fill

12/10/98 320 175 Clean fill
Uncontrolled fill 3548.98 2000 CleanSP1/1-3 Clean fill

Allotments 4 and 6 L4-SP1(H),
L4-SP2(H) and

L6-SP(H))
Ward 4 19/10/98, 320 175 VSW1 - VSW8, Clean fill

30/10/98 VSW9-16
Total Removed Off Site 4441.46 2490

5.10 Analysing Laboratories

Soil laboratory analyses were undertaken by Amdel Environmental Laboratories Ltd (Amdel), NATA
certified for the analysis undertaken.

Signed chain of custody forms are included in Appendix F of the PPK Validation Report. The
laboratory analytical reports are included in Appendix G of the PPK Validation Report, and are
identified in Table 5.8.

Table 5.8
	

Validation Laboratory Reports

Analysing
Laboratory

Report
Number

Date
Sampled

Date Received
by Laboratory

Date Reported
By Laboratory

NATA
Status

AMDEL 8A01046 2/10/98 5/10/98 9/10/99 NATA Endorsed
AMDEL 8A01046A 2/10/98 10/10/98 13/10/98 NATA Endorsed
AMDEL 8A01075 12/10/98 13/10/98 16/10/98 NATA Endorsed
AMDEL 8A01095 19/10/98 20/10/98 23/10/98 NATA Endorsed
AMDEL 8A01135 30/10/98 2/11/98 5/11/98 NATA Endorsed
AMDEL 9A00352 25/3/98 29/4/98 30/4/99 NATA Endorsed
AMDEL 9A00251 25/3/99 29/3/98 9/4/99 NATA Endorsed
AMDEL 9A00288 Rev 1 24/3/98 8/4/98 3/5/99 NATA Endorsed
AMDEL 9A00359 30/4/99 3/5/99 4/5/99 NATA Endorsed
AMDEL 9A00366 4/5/99 5/5/99 7/5/99 NATA Endorsed
AMDEL 9A00371 5/5/99 5/5/99 11/5/99 NATA Endorsed
AMDEL 9A00374 4/5/99 6/5/99 11/5/99 NATA Endorsed
AMDEL 9A00386 10/5/99 11/5/99 17/5/99 NATA Endorsed
AMDEL 9A00414 24/5/99 24/5/99 27/5/99 NATA Endorsed
AMDEL 9A00432 26/5/99 26/5/99 1/6/99 NATA Endorsed
AMDEL 9A00455 3/6/99 4/6/99 9/6/99 NATA Endorsed

5.11 Quality Assurance and Quality Control (QA/QC)

PPK described QA/QC data validation in Section 4.4 of the PPK Validation Report. Sampling and
decontamination procedures undertaken during the field investigations were not detailed in the
report.

PPK reported that analysis of 17 blind field duplicates was undertaken, and that laboratory
replicates were nominally undertaken at a rate of 1 in 20 samples.

Review indicated that the following field duplicates were analysed as blind field or intra-laboratory
duplicates:

• UB23 / D2
• UB11 / UB12
• UB17 /D1
• BLEBNEa / BLEBNEb
• VSW5 / BD3
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• VWB11 / BD2
• UWB4 / BD1

IMPF4Wa / IMPF4Wb
• HB-EF1 / HB-EF2
• HNE-NWB / B2.

Results for a sample labelled RB analysed for OCPs are included in Amdel laboratory report
8A01135. PPK verified this was a rinsate blank sample (Refer PPK facsimile dated 7 July 1999 in
Appendix 10). In this facsimile PPK stated that "the sample RB indicates that the cleaning
operations undertaken during the collection of soil samples was adequate to limit cross
contamination of the soil samples collected'. Although this sample is included on the relevant chain
of custody form (sample date 30/10/09), no other documentation regarding this sample was
provided.

5.12 Data Validation

PPK reported that %RPD and %RSD were calculated for all of the duplicate analyses. A summary
of the results for metals and OCPs are included in Appendix Q of the Validation Report.

It is observed that UWB21 is included in Appendix Q for RPD analysis. Duplicate samples are not
identified by PPK. PPK subsequently confirmed that BD4 was a duplicate of sample UWB25.
These samples are not included in this Appendix.

PPK stated the "RPD and RSD values determined for all of the duplicate analyses, and the RPD and
RSD values determined for each of the replicate analyses were all found to be generally within the
acceptance criteria", (maximum of 20% for laboratory replicates and 30% for field duplicates), with
one exception being the RPD for spike recovery of methoxychlor in Amdel report 8A1075 (21%).

PPK concluded that "based on the reported laboratory RPDs and RSDs and the calculated field
duplicate RPDs and RSDs, the data collected during the validation program is considered to be
suitable for inclusion into the remediation/validation program, and conclusions made, based on this
data, appear to be valid'.

5.13 Conclusions

PPK concluded "based on the validation program undertaken on both the open excavations and the
imported fill materials used to backfill the excavations, both areas specifically targeted for remedial
works are considered to comply with the requirements of the environmental auditor for the proposed
residential development and use of the site".
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BC TONKIN & ASSOCIATES

6. AUDITOR ASSESSMENT OF RESULTS

6.1 	 General

Examination of the precision and quality of the data from the PPK investigations was undertaken by
the Auditor in order to provide an assessment of the current status of the site.

6.2 Assessment Criteria

Selection of site specific assessment criteria can include the adoption of published criteria from
regulatory authorities and from overseas publications, or the conduct of human health and
ecological risk assessments.

For the purposes of this Site Audit Report, reference has been made to the following soil criteria:

• ANZECC HIL - ANZECC/NH&MRC (1992) Proposed Health Investigation Levels
• ANZECC B - ANZECC/NH&MRC (1992) Environmental Investigation Levels
• SAHC HIL - Investigation levels contained in SAHC (1993)
• NEHF A - National Environmental Health Forum (NEHF Settings A) proposed health based

investigation level soil guidelines: - exposure setting A - standard residential with
garden/accessible soil.

The ANZECC/NH&MRC (1992) Environmental Investigation Levels are based on threshold levels for
phytotoxicity and uptake of contaminants which may result in impairment of plant growth or
reproduction, or unacceptable residue levels. These levels represent conservative values that
protect the most sensitive receptor in the environment (ie. plant life). In the absence of specified
criteria, the ANZECC guidelines refer to appropriate Dutch B investigation levels.

The South Australian Health Commission (SAHC 1993) health based investigation levels correspond
to the ANZECC health based investigation levels for lead, arsenic, cadmium, and PAHs.

The NEHF (1996) Proposed Health Based Soil Guidelines Exposure Setting A apply to 'standard'
residential developments, with gardens and accessible soil. It is assumed that home-grown
produce contributes less than 10% of fruit and vegetable intake, and there is no poultry. This
category is designed to include children's day care centres, preschools and primary schools. A 70
year exposure period has been assumed, except for those contaminants for which exposures over
a much shorter period during childhood are critical.

Auditor acceptance criteria for the contaminants of concern were nominated, based on the above
criteria and independent risk analysis and taking into account the nature of the proposed
redevelopment:

• Benzo(a)pyrene - 1 mg/kg
• Arsenic - 20 mg/kg
• Individual OCP compounds (eg aldrin, dieldrin) - 0.5 mg/kg.

6.3 Results for Soils Remaining on Site

A summary of the laboratory an9lysis results for the identified contaminants of concern (metals,
OCPs and PAHs) for soils remaining on site following completion of site remediation and validation
is provided in the following tables, classified according to location, prepared by the Auditor:

• Table 6.1 Soils Remaining on Site Laboratory Results : pH, Arsenic and Metals
• Table 6.2 Soils Remaining on Site Laboratory Results : Organochlorine Pesticides
• Table 6.3 Soils Remaining on Site Laboratory Results : Polycyclic Aromatic Hydrocarbons
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Table 6.1 Residential Allotments Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN & ASSOCIATES

QAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A 	 SAHC Hit.

D.L. RESULTS
L6-A(H)

9A00414

1.6-E(H)

9A00414

SP01.550	 SP01.650 	 SP02-800 	 SP02.850	 SP03-400 	 SP03-450 	 SPO4-1300 	 SPO4-1350 	 SP05-1000 	 SP05-1550 	 SP05-70Q 	 5P06-570
Criteria

Ba00838

0.55-0.65

8a00838

0.65-0.75

8a00838

0.8-0.85

8a00838

0.85-0.95

Ba00838

0.4-0.45

8a00838

0.45-0.55

Ba00838

1.3-1.35

8a00838

1.35-1.45

8a00838

1-1.05

8a00838

1.55-0.7

8a00838

0.7-0.8

8a00838

0.57-0.6

.pH (pH units) 0.1 8.4 8.4 8.2 8.3 8.2 8.6

Arsenic (mglkg) 20 20 100 100 5 11 nd nd 5 nd 11 nd nd nd nd 18 nd nd nd

Cadmium (mglkg) 3 20 20 1.5 nd nd nd nd nd nd nd nd nd nd nd nd

Chromium (mglkg) 50 5 nd 8 nd 20 nd 17 nd 13 15 10 nd nd

Cobalt 5

Copper (mglkg) 60 1000 100 5 nd 10 nd 16 nd 11 16 12 13 7 nd nd

Lead (mglkg) 300 300 300 5 nd nd nd nd nd 7 nd 6 13 6 nd nd

Mercury (mglkg) 1 15 2 0.05 nd nd nd nd nd nd nd nd nd nd nd nd

Nickel 60 600 5

Zinc (mglkg) 200 7000 500 5 26 25 nd 9 nd nd nd 17 87 13 28 12 7 nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample. BFD blind field duplicate. ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the EnvirOnmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results pH Arsenic and Metals
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Table 6.1 Residential Allotments Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN & ASSOCIATES

QAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor MLA SAHC Hit,

D.L. RESULTS
SP06-600 	 SP06.600d 	 SP11.500	 T3A•150 	 T3A-400 	 T3B-400 	 T3C-450 	 T3D-400 	 T4A-400 	 14B-150 	 T4C-000 	 T4C-400 TP03-1511

8a00719

0.15-0.3

TP03.400
Criteria

BFD

8a00838

0.6-0.7

PS

8a00838

0.6-0.7

8A01046 8a00838

0.15-0.3

8a00838

0.4-0.5

8a00838

0.4-0.5

8a00838

0.45-0.55

8a00838

0.4-0.5

8a00838

0.4-0.5

8a00838

0.15-0.3

8a00838 8a00838

0.4-0.5

8a00719

0.4-0.5

.pH (pH units) 0.1 8.6 8.7

I	 2Arsenic (mglkg) 20 20 100 100 5 nd nd 6 6 nd nd nd nd 7 15 26 6 7 8

Cadmium (mg/kg) 3 20 20 1.5 nd nd nd nd nd

Chromium (mg/kg) 50 5 11 10 13 16 13

Cobalt 5 5

Copper (mglkg) 60 1000 100 5 7 7  60 16 8 13 14 16 23 16 12 24 20
I 4595 

Lead (mg/kg) 300 300 300 5 6 5 25 29 71

Mercury (mglkg) 1 15 2 0.05 . nd nd nd 0.07 0.11

Nickel 60 600 5 52

Zinc (mglkg) 200 7000 500 5 ; 	 11 10 140 30 15 17 16 139 30 36 48 32 72 202

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate,1LD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1998) Job No: 98.0295/5, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results pH Arsenic and Metals
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Table 6.1 Residential Allotments Soil Laboratory Results: pH Arsenic and Metals

MN I= 11•11 	 •
UC TONKIN car ASSOCIATES

(1A1QC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A 	 SAHC HIL

D.L. RESULTS
TPO5-200	 TP05-550 	 TP07-1800 	 TP07-200 	 TP07-900 	 TP08.150 TP08-1504

BFD

8a00719

0.15-0.3

TP08-1600 	 TP08-400 	 TP09.150 	 TP09.900 	 TP10-300 	 TP10-3004 	 TP10-600Ciiterig

8a00719

0.2-0.3

8a00719

0.55-0.65

8a00719

1.8-1.9

8a00719

0.2-0.3

8a00719

0.9-1

PS

8a00719

0.15-0.3

8a00719

1.6-1.7

8a00719

0.4-0.5

8a00719

0.15-0.3

8a00719

0.9-1

PS

8a00719

0.3-0.4

BED

8a00719

0.3-0.4

8a00719

0.6-0.7

.pH (pH units) 0.1

Arsenic (mglkg) 20 20 100 100 5 nd nd 6 nd 5 nd nd 5 nd nd 5 nd nd nd

Cadmium (mglkg) 3 20 20 1.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chromium (mglkg) 50 5 10 21 8 16 6 15 16 8 27 26 7 12 12 12

Cobalt 5

Copper (mglkg) 60 1000 100 5 9 17 8 12 6 15 15 5 18 15 7 19 18 17

Lead (mglkg) 300 300 300 5 , 20 9 nd 20 nd 39 36 5 11 11 nd 146 44 35

Mercury (mglkg) 15 2 0.05 nd nd nd nd nd 0.07 nd nd 0.08 0.08 nd 0.07 nd nd

Nickel 60 600 5

Zinc (mglkg) 200 7000 500 5 13 15 9 57 5 51 42 8 16 16 7 121 106 105

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 > ANZECC B
2 > Auditor Criteria
3 > NEHF A
4 > SAHC HIL

Environmental Investigation Levels (ANZECC/NHMRC 1992)
Site specific criteria as recommended by the Environmental Auditor
Standard residential (NEHF 1996)
Health Investigation Levels (SAHC 1993)

Brock Barrett Project Marketing
Lots 351 and 352, DP 48052

Job No: 98.0295/S, 22/07/99
Laboratory Results pH Arsenic and Metals
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Table 6.1 Residential Allotments Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN eg ASSOCIATES

CIAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 )NEHF A 	 SAHC HIL

D.L. RESULTS
TP11-250 	 TP11-400 	 TP12-000	 TP12-900	 TP13.100	 TP13.1450 	 TP14-150 	 TP14.1900 	 TP14-400 	 TP15-000 	 TP15-900 	 TP16-150 TP16.90Q

8a00719

0.9-1

TP17.150
Criteria

8a00719

0.25-0.35

8a00719

0.4-0.5

Ba00719 8a00719

0.9-1

8a00719

0.1-0.2

8a00719

1.45-1.55

8a00719

0.15-0.25

8a00719

1.9-2

8a00719

0.4-0.5

8a00719 8a00719

0.9-0.1

8a00719

0.15-0.3

8a00719

0.15-0.3

.pH (pH units) 0.1 -

Arsenic (mg/kg) 20 20 100 100 5 5 nd nd nd nd 6 11 5 nd nd 6 nd nd nd

Cadmium (mg/kg) 3 20 20 1.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chromium (mg/kg) 50 5 10 20 11 6 17 8 11 9 27 8 7 9 6 nd

Cobalt 5

Copper (mg/kg) 60 1000 100 5 11 12 9 6 12 5 11 nd 13 6 nd 7 5 nd

Lead (mg/kg) 300 300 300 5 16 20 11 6 17 8 17 nd 11 13 nd 14 nd nd

Mercury (mg/kg) 15 2 0.05 i nd 0.06 0.05 nd 0.06 nd nd nd 0.09 nd nd nd 0.06 0.08

Nickel 60 600 5

Zinc (mg/kg) 200 7000 500 5  15 11 11 5 30 6 35 5 16 16 58 24 nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample. BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 	 > ANZECC Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results pH Arsenic and Metals
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Table 6.1 Residential Allotments Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN er ASSOCIATES

QAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC Q 	 Auditor 	 HEREA 	 SAHC HIL

D.L. RESULTS
TP17-1700 	 TP18-150 	 TP18.1700 	 TP18-900 	 TP19-150 	 TP19-1500 	 TP19-150d 	 TP20-400 	 TP20.900 	 TP22.1400 	 TP22.300 TP22.508

8a00719

0.5-0.6

TP23-008

8a00719

TP23.900
Criteria

8a00719

1.7-1.8

8a00719

0.15-0.3

8a00719

1.7-1.8

8a00719

0.9-1

PS

8a00719

0.15-0.3

8a00719

1.5-1.6

BFD

8a00719

0.15-0.3

8a00719

0.4-0.5

8a00719

0.9-1

8a00719

1.4-1.5

8a00719

0.3-0.45

8a00719

0.9-1

.pH (pH units) 0.1

Arsenic (mg/kg) 20 20 100 100 5 nd nd 6 nd nd nd nd nd nd 5 nd nd 5 nd

Cadmium (mg/kg) 3 20 20 1.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chromium (mglkg) 50 5 10 16 9 17 17 12 17 19 15 8 11 33 13 8

Cobalt 5

Copper (mg/kg) 60 1000 100 5 8 11 nd 10 12 7 12 10 9 nd 11 16 17 7

Lead (mg/kg) 300 300 300 5 nd 10 nd 7 15 6 16 9 7 nd 36 11 26 nd

Mercury (mglkg) 1 15 2 0.05 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Nickel 60 600 5

Zinc (mglkg) 200 7000 500 5 9 11 7 12 13 10 13 10 10 nd 27 19 42 7

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 > ANZECC B
2 > Auditor Criteria
3 > NEHF A
4	 SAHC HIL

Environmental Investigation Levels (ANZECC/NHMRC 1992)
Site specific criteria as recommended by the Environmental Auditor
Standard residential (NEHF 1996)
Health Investigation Levels (SAHC 1993)

Brock Barrett Project Marketing
Lots 351 and 352, DP 48052

Job No: 98.0295/S, 22/07/99
Laboratory Results pH Arsenic and Metals
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Table 6.1 Residential Allotments Soil Laboratory Results: pH Arsenic and Metals

0A1QC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A 	 SAHC HIL

D.L. RESULTS
TP24-000 	 TP24-000d 	 TP24-500 	 TP25-000 	 TP25-000d 	 TP25-1550 TP25-25Q

8a00719

0.25-0.4

TPSA01- 	 TPSA01- 	 TPSA02- 	 TPSA02- 	 TPSA02- 	 TPSA03- 	 TPSA03-
Criteria

PS

8a00719

BFD

8a00719 8a00719

0.5-0.6

PS

8a00719

BFD

8a00719 8a00719

1.55-1.65

8a00719

0.33-0.37

5.QQ

8a00719

0.6-0.75

15_Q

PS

8a00719

0.35-0.45

BFD

8a00719

0.35-0.45

7111

8a00719

0.7-0.8

11211

8a00719 8a00719

0.7-0.85

.pH (pH units) 0.1 -

Arsenic (mg/kg) 20 20 100 100 5 nd nd nd nd nd nd nd nd nd nd nd nd 8 nd

Cadmium (mg/kg) 3 20 20 1.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chromium (mg/kg) 50 5  13 13 28 12 14 11 13 nd 11 nd nd 15 12 15

Cobalt 5

I	 4Copper (mg/kg) 60 1000 100 5 12 12 17 13 15 9 13 	 . 21 11 156 155 15 12 14

Lead (mg/kg) 300 300 300 5 17 16 11 13 13 6 15 9 10 9 8 16 9 15

Mercury (mg/kg) 15 2 0.05 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Nickel 60 600 5

Zinc (mg/kg) 200 7000 500 5  17 17 19 20 24 8 18 15 30 18 16 26 15 40

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, IW interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352. DP 48052
3 	 > NEHF A Standard residential (NEHF 1996)

Job No: 98.0295/5, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results pH Arsenic and Metals
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Table 6.1 Residential Allotments Soil Laboratory Results: pH Arsenic

QAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor MLA SAHC HIL

D.L. RESULTS
TPSA04- 	 TPSA04- 	 TPSA04- 	 TPSA05- 	 TPSA05• 	 TPSA05• 	 TPSA06- 	 TPSA06- 	 TPSA07- 	 TPSA07- 	 TPSA08- 	 TPSA08- 	 TPSA09- 	 TPSA09•

Criteria 352

8a00719

0.35-0.5

/4.4

8a00719

0.7-0.8

8a00719

0.9-1

2QD

8a00719

0.2-0.35

4

PS

8a00719

0.45-0.6

450d

BFD

8a00719

0.45-0.6

352

8a00719

0.35-0.5

7.42

 8a00719

0.7-0.85

51Q

8a00719

0.5-0.6

1.54

8a00719

0.85-1

15.Q

8a00719

0.15-0.3

922

8a00719

0.9-1

QQQ

8a00719

um

Ba00719

2.15-2.25

.pH (pH units) 0.1

Arsenic (mg/kg) 20 20 100 100 5 nd 5 nd nd 9 10 6 nd nd nd nd nd 5 nd

Cadmium (mg/kg) 3 20 20 1.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chromium (mg/kg) 50 5 8 11 17 15 13 10 11 14 7 16 8 12 11 16

Cobalt 5

Copper (mg/kg) 60 1000 100 5 58 22 14 13 25 20 12 13 40 17 9 11 13 6

Lead (mg/kg) 300 300 300 5 .11 9 11 10 13 16 15 17 9 17 10 13 10 7

Mercury (mg/kg) 1 15 2 0.05 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Nickel 60 600 5

Zinc (mg/kg) 200 7000 500 5 19 12 16 20 31 37 29 40 19 24 13 27 18 12

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996)

Job No: 98.0295/S, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results pH Arsenic and Metals

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

and Metals
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Table 6.1 Ward 4 Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN & ASSOCIATES

QAIQC

Lab Report

Sample Depth

ASSESSMENT
MIMI

CRITERIA
Auditor 	 NEHF A 	 SAHC HIL

D.L. RESULTS
1/111/81-a 	 VWH3-b 	 VWB4-a

Criteria

9A00251 9A00251 9A00251

Total Cyanide (mg/kg) 500 250 0.5 nd

.pH 8.6 8.7

Antimony (mg/kg) 20 5 nd

Arsenic (mg/kg) 20 20 100 100 5 nd nd nd

Beryllium (mg/kg) 20 5 nd

Cadmium (mg/kg) 3 20 20 1 nd nd nd

Chromium (mg/kg) 50 5  27 22 25

Cobalt (mg/kg) 5 nd

Copper (mg/kg) 60 1000 100 5 '	 15 13 13

Lead (mg/kg) 300 300 300 5 12 12 10

Mercury (mg/kg) 1 15 2 0.05 nd nd 0.09

Molybdenum (mg/kg) 5 nd

Nickel (mg/kg) 60 600 5 ' 	 12 8 10

Selenium (mg/kg) 5 nd

Tin (mg/kg) 50 5 nd

Zinc (mg/kg) 200 7000 500 5 24 28 23

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD Interlaboratory duplicate, • not analysed.
SS no of composite subsamples. D.L primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

> ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/W4. 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results pH Arsenic and Metals
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Table 6.1 Settlers Farm Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN & ASSOCIATES

DAWN

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A	 SAHC HIL

D.L.

9A00455

0.3-0.4

RESULTS
LOT 282a: 	 282b- 	 LOT 284.1 	 LOT 298.1 	 LOT 303.1 	 LOT 3X-1

Criteria 1

PS

9A00455

0.3-0.4

1

BFD

9A00455

0.3-0.4

9A00455

0.3-0.4

9A00455

0.3-0.4

9A00455

0.3-0.4

9A00455

0.3-0.4

.pH 9 9.3 9.2 9 8.9 9.5 9.4

Arsenic 20 20 100 100 14 10 12 13 15 13 14

Cadmium 3 20 20 0.25 0.25 0.25 0.25 0.25 0.25 0.25

Chromium 50 43 39 40 45 45 39 44

Copper 60 1000 100 32 32 31 33 33 30 32

Lead 300 300 300 17 12 12 14 14 14 13

Mercury 1 15 2 0.025 0.025 0.06 0.025 0.025 0.025

Zinc 200 7000 500 38 31 31 32 34 36 36

All laboratory reports are NATA accredited unless spectted as preliminary (P).
PS primary sample. BFD blind field duplicate, ILD interlaboratory duplicate. - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 > ANZECC B
2 > Auditor Criteria

3 > NEHF A

4 > SAHC HIL

Environmental Investigation Levels (ANZECC/NHMRC 1992)
Site specific criteria as recommended by the Environmental Auditor

Standard residential (NEHF 1996)

Health Investigation Levels (SAHC 1993)

Brock Barrett Project Marketing
Lots 351 and 352, DP 48052

Job No: 98.0295/SF. 22/07/99
Laboratory Results pH Arsenic and Metals
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Table 6.1 Walkley Heights Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN cy ASSOCIATES

QAMC

Lab Report

Sample Depth

ASSESSMENT CRITERIA

ANZECC B 	 Auditor 	 NEHF A 	 SAHC HIL,

D.L.

9A00386

RESULTS
IMPF-2E	 JMPF-3S 	 IMPIAWa 	 JMPF-4Wb 	 IMPF•5E

Criteria

9A00386 9A00386

PS

9A00386

BFD-4Wb

9A00386 9A00386

.pH 10 9.7 9.1 9.6 9.6 9.6

Arsenic 20 20 100 100 5 6 2.5 6 6 2.5

Cadmium 3 20 20 0.25 0.25 0.25 0.25 0.25 0.25

Chromium 50 24 32 33 24 23 25

Copper 60 1000 100 12 9 16 8 8 10

Lead 300 300 300 9 8 15 9 9 10

Mercury .15 2 0.025 0.025 0.025 0.025 0.025 0.025

Nickel 60 600 20 15 18 16 13 16

Zinc 200 7000 500 25 24 27 23 19 19

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD Interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 > ANZECC B
2 > Auditor Criteria
3 > NEHF A
4 > SAHC HIL

Environmental Investigation Levels (ANZECC/NHMRC 1992)
Site specific criteria as recommended by the Environmental Auditor
Standard residential (NEHF 1996)
Health Investigation Levels (SAHC 1993)

Brock Barrett Project Marketing
Lots 351 and 352, DP 46052

Job No: 98.0295/WH, 22/07/99
Laboratory Results pH Arsenic and Metals
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Table 6.1 Central and Access Roadways Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN er ASSOCIATES

DA=

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A	 SAHC HIL

D.L. RESULTS
SP10-500 	 TPRO1.209 	 TPRO1.400 	 TPRO1.900 	 TPRO1- 	 TPRO2-000 	 TPRO2- 	 TPRO2.400 JPRO2-900

8a00719

0.9-1

TPRO3-060 	 TPRO3- 	 TPRO3.400 	 TPRO4-060 POLIO

8a00719

0.06-0.2

Criteria

8A01046 8a00719

0.2-0.3

8a00719

0.4-0.5

PS

8a00719

0.9-1

9

BFD

8a00719

0.9-1

PS

8a00719

BFD

Ba00719 8a00719

0.4-0.5

8a00719

1.5-1.6

1§2.Q

8a00719

0.4-0.5

8a00719

0.06-0.15

8a00719

0.4-0.5

Total Cyanide (mg/kg) 500 250 0.5

.pH

Antimony (mg/kg) 20 5

Arsenic (mg/kg) 20 20 100 100 5 11 nd nd nd 6 nd nd nd 6 nd nd nd nd nd

Beryllium (mg/kg) 20 5

Cadmium (mg/kg) 3 20 20 1.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chromium (mg/kg) 50 5 17 20 29 11 11 13 14 30 8 nd 15 29 nd 16

Cobalt (mg/kg) (mg/kg) 5 7

Copper (mg/kg) 60 1000 100 5 34 20 14 8 8 11 13 16 7 nd 8 16 nd 13

Lead (mg/kg) 300 300 300 5 24 34 11 6 5 15 16 11 nd nd 7 11 nd 12

Mercury (mg/kg) 1 15 2 0.05 nd nd nd nd nd nd nd 0.06 nd nd nd 0.05 nd nd

Molybdenum (mg/kg) 5 -

Nickel (mg/kg) (mg/kg) 60 600 5 42

Selenium (mg/kg) 5

Tin (mg/kg) 50 5

Zinc (mg/kg) 200 7000 500 5 1 	 190 160 18 9 8 23 25 20 7 5 13 17 nd 10

AM laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample. BFD blind field duplicate. ILD interlaboratory duplicate. - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing

2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352. DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/R. 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results pH Arsenic and Metals
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Table 6.1 Central and Access Roadways Soil Laboratory Results: pH Arsenic and Metals 	 BC TONKIN & ASSOCIATES

QA1QC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A 	 SAHC HO.,

D.L. RESULTS
TPRO4-900 	 TPRO5-000 	 TPRO5- MEIN

8a00719

0.15-0.3

TPRO5-400 	 TPRO7- 	 TPRO7-300 	 TPRO7-450 	 VR2-a
Criteria

8a00719

0.9-1

PS

8a00719

449.1

BFD

8a00719 8a00719

0.4-0.5

1600

8a00719

1.6-1.7

8a00719

0.3-0.45

8a00719

0.45-0.6

9A00251 9A00251

Total Cyanide (mglkg) 500 250 0.5 nd

.pH 9

Antimony (mglkg) 20 5 nd

Arsenic (mg/kg) 20 20 100 100 5 nd 7 7 6 nd nd 7 nd nd nd

Beryllium (mg/kg) 20 5 nd

Cadmium (mg/kg) 3 20 20 1.5 nd nd nd 1.4 nd nd nd nd nd nd

Chromium (mg/kg) 50 5 15 10 10 16 19 11 13 17 24 23

Cobalt (mg/kg) (mglkg) 5 nd

Copper (mg/kg) 60 1000 100 5 11 16 16 15 13 8 11 13 11 30

Lead (mg/kg) 300 300 300 5 24 24 21 13 5 27 9 8 6

Mercury (mg/kg) 1 15 2 0.05 nd nd nd nd nd nd nd nd nd nd

Molybdenum (mg/kg) 5 nd

Nickel (mg/kg) (mg/kg) 60 600 5 10 6

Selenium (mg/kg) 5 nd

fin (mg/kg) 50 5 nd

Zinc (mg/kg) 200 7000 500 5 9 58 60 56 27 12 48 11 19 26

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILO intertaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 NEHF A Standard residential (NEHF 1996) Job No: 98.0295/R, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results pH Arsenic and Metals
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Table 6.2 Residential Allotments Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN & ASSOCIATES
ASSESSMENT CRITERIA 	 D.L. 	 RESULTS
ANZECC B 	 Auditor MLA SAHC HIL TP10-300 	 TP12-000 	 TP14-150 	 TP15-000 	 TP20400 	 TP23-000 	 TPSA01- 	 TPSA03- 	 TPSA03- 	 TPSA08-	 TPSA09-

Crtterlik 21Q	 QQQ 	 LQQ	 154	 QQQ

CUMCIC PS

Lab Report 8000719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 Ba00719

Sample Depth 0.3-0.4 0.15-0.25 0.4-0.5 0.33-0.37 0.7-0.85 0.15-0.3

a-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd

Aldrin (mg/kg) 0.5 10 0.1 nd nd nd nd nd nd nd nd

Alpha-Chlordane (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd

Alpha-Endosulfan (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd

b-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd

Beta•Endosulfan (mg/kg) 0.5 0. 1 nd nd nd nd nd nd nd nd

Chlordane Cis 0.5 50 0. 1

Chlordane Trans 0.5 0.1

c1•13HC (mglkg) 0.1 ; nd nd nd nd nd nd nd nd

DDD (mg/kg) 0.1 nd nd nd nd nd nd nd nd

DDE (mg/kg) 0.5 0.1 I nd nd nd nd nd nd nd nd

DDT (mg/kg) 0.5 200 0.1 ' nd nd nd nd nd nd nd nd

Marin (mg/kg) 0.2 0.5 10 0.1 nd nd nd nd nd nd nd nd

Endosulfan 1 0.1

Endosulfan 2 0.1

Endosulfan sulphate (mg/kg) 0.1 nd nd nd nd nd nd nd nd

Endrin (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd

g-BHC 0.1 nd nd nd nd nd nd nd nd

Gamma-Chlordane (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd

HCB (mg/kg) 0.1 'nd nd nd nd nd nd nd nd

Heptachlor (mg/kg) 0.5 10 0.1 nd nd nd nd nd nd nd nd

Heptachlor epoxide (mg/kg) 0.1 nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specified as preliminary (P).
PS primary sample, BFD blind field duplicate. ILD intertaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

> ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 992) Brock Barrett Project Marketing

2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4 	 > SAHC HR. Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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ASSESSMENT CRITERIA 	 D.L.	 RESULTS
MUM& Auditor NiliF_A SAHC HIL TP10-30Q TP12-000 	 TP14-150	 TP15-000 	 TP2Q-400 	 TP23-000	 TPSA01- 	 TPSA03- 	 TPSA03- 	 TPSA08- 	 TPSA09-

Criteria 11Q 	 MQ 	 zQ.Q 	 151	 9.42

OA QC PS

Lab Report 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719

Sample Depth 0.3-0.4 0.15-0.25 0.4-0.5 0.33-0.37 0.7-0.85 0.15-0.3

Methoxychlor (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd

Oxychlordane (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, IW interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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Table 6.2 Ward 4 Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN & ASSOCIATES

QAtQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A 	 SAHC Hit,

D.L. RESULTS
tuu.

BFD-UWEt4

8a01095

Bpi -1 	 BD41 	 UWB01.1 	 UWB02-1 	 UWBO3-1 	 UW804-I 	 UW805-1 	 UW1306-1 	 UWB07•1 	 UWBO8.1 	 UW809.1 	 UW1310-1 	 UWI311-1.
;Aida

FD-UWB1

8a01095

FD-UWB2

8a01135 8a01095 8a01095 8a01095

PS

8a01095 8a01095 8a01095 8a01095 8a01095 8a01095 8a01095

PS

8a01095

a-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Althin (mg/kg) 0.5 10 0.2 nd nd nd 0.1 nd nd nd nd 0.4 0.5 nd nd nd nd

b-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Cia (mg/kg) 0.5 50 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Trans (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

d-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDD (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDE (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDT (mg/kg) 0.5 200 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DIeldrIn (mg/kg) 0.2 0.5 10 0.2 nd nd nd nd nd nd nd nd 0.1 nd nd nd nd nd

Endosulfan 1 (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan 2 (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan sulphate (mg/kg) 0.1 	 • nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endrin (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

g-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

HCB (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor (mg/kg) 0.5 10 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor epoxide (mg/kg) 0.1 , nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Methoxychlor (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Oxychlordane (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are HATA accredited unless specified as preliminary (P).
PS primary sample, BFD blind field duplicate, 1W Interlaboratory duplicate, • not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing

2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052

3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/W4. 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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Table 6.2 Ward 4 Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN & ASSOCIATES

QAICIC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC 8	 Auditor	 NEHF A 	 SAHC HIL

D.L. RESULTS
UW812-1 	 UWI313-1 	 UWB144 	 UWE115-1	 UW816-1 	 UWB17.1 	 UW818-1 	 UWB19.1 	 UW820.1 	 UW8214 	 UW822-1 	 UW8231 	 UW8241 	 UW825-1

Cater*

8a01095 8a01095 8a01095 8a01095 8a01095 8a01095 8a01095 8a01135 8a01135

PS

8a01135 8a01135 8a01135 8a01135 8a01135

a-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Aldrin (mg/kg) 0.5 1 0 0.2 nd nd nd nd nd nd nd nd nd nd nd nd 1.8 nd

b-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Cis (mg/kg) 0.5 50 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Trans (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

d-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDD (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDE (mg/kg) 0.5 0.1 ' 	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDT (mg/kg) 0.5 200 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd

DieIthin (mg/kg) 0.2 0.5 1 0 0.2 nd nd nd nd nd nd nd nd nd nd nd nd 0.1 nd

Endosulfan 1 (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan 2 (mg/kg) 0.1 '	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan sulphate (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endrin (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

g-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

HCB (mg/kg) 0.1 :	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor (mg/kg) 0.5 1 0 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor epoxide (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Methoxychlor (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Oxychlordane (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295N4, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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Table 6.2 Ward 4 Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN er ASSOCIATES

QA1C1C

Lab Report

Sample Depth

ASSESSMENT CRITERIA

ANZECC B 	 Auditor	 NEHF A	 SAHC HIL

D.L. RESULTS
VW131-a 	 VWB2-a 	 VWB3-a 	 VWB3-17 	 VWB4-a 	 yvvLIL	 VWB6•a

Criteria

9A00251 9A00288 9A00288 9A00251 9A00251 9A00352 9A00288

a•BHC (mg/kg) 0.1 nd nd nd nd nd nd nd

AldrIn (mg/kg) 0.5 10 0.2 0.4 nd nd nd nd nd nd

b-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd

Chlordane Cls (mg/kg) 0.5 50 0.1 0.1 nd nd nd nd nd nd

Chlordane Trans (mg/kg) 0.5 0.1 0.1 nd nd nd nd nd nd

d•BHC (mg/kg) 0.1 nd nd nd nd nd nd nd

DDD (mg/kg) 0.1 nd nd nd nd nd nd nd

DDE (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd

DDT (mg/kg) 0.5 200 0.1 nd nd nd nd nd nd nd

Die!thin (mg/kg) 0.2 0.5 10 0.2 0.1 nd nd nd nd nd nd

Endosulfan 1 (mg/kg) 0.1 nd nd nd nd nd nd nd

Endosulfan 2 (mg/kg) 0.1 nd nd nd nd nd nd nd

Endosulfan sulphate (mg/kg) 0.1 nd nd nd nd nd nd nd

Endrin (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd

g•BHC (mg/kg) 0.1 nd nd nd nd nd nd nd

HCB (mg/kg) 0.1 nd nd nd nd nd nd nd

Heptachlor (mg/kg) 0.5 10 0.1 nd nd nd nd nd nd nd

• Heptachlor epoxide (mg/kg) 0.1 nd nd nd nd nd nd nd

Methoxychlor (mg/kg) 0.1 nd nd nd nd nd nd

Oxychlordane (mg/kg) 0.1 nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless sanded as preliminary (P).
PS primary sample. BFD blind field duplicate, ILD intedaboratory duplicate. - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified fag c5).

1 	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.02951W4, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Orgenochlorine Pesticides
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Table 6.2 Ward 6 Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN & ASSOCIATES

QA\QC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor MLA SAHCL&

D.L. RESULTS
fIB-EFt

PS

9A00414

BH.ELZ

BFD-EF2

9A00414

HEI-WF1 	 HNE-NEB 	 HNE-NES 	 HNE-NWB atE: HNE-SAND 	 HNE-WB 	 HNE-WS MILE

9A00432

Mall

9A00432

EN&

9A00414

Cater%

9A00414 9A00432 9A00432

PS

9A00432 9A00432 9A00432 9A00432 9A00432

BFD-NWB2

9A00432

a-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Althin (mglkg) 0.5 1 0 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

b-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Cis (mg/kg) ,	 0.5 50 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Trans (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

d-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDD (mglkg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDE (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

DDT (mg/kg) 0.5 200 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Dieldrin (mglkg) 0.2 0.5 10 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan 1 (mglkg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan 2 (mglkg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan sulphate (mg/kg) 0.1  nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Endrin (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

g-EINC (mg/kg) 0.1  nd nd nd nd nd nd nd nd nd nd nd nd nd nd

HCB (mglkg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor (mg/kg) 0.5 10 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor epoxide (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Methoxychlor (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Oxychlordane (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are HATA accredited unless specifed as preliminary (P).
PS primary sample. BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/W8, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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Table 6.2 Ward 6 Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN & ASSOCIATES

QAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor MB SANG Ha,

D.L. RESULTS
HSE-S HSWB

9A00414

HSW-S LIYL-B

9A00414

ata

9A00414

MI

8a01075

1-1.2

U13-32 VI-32

8a01075

1-1.2

UB-35 all

8a01075

1-1.2

Criteria

9A00414 9A00414 8a01075

1-1.2

8a01075

1-1.2

8a01075

1-1.2

8a01075

1-1.2

a-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

Aldrin (mg/kg) 0.5 10 0.1 nd nd nd nd nd 0.1 0.6 0.2 0.2 0.1 0.2 nd

b•BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Cis (mg/kg) 0.5 50 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

Chlordane Trans (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

d-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

DDD (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

DDE (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

DDT (mg/kg) 0.5 200 0.1 i nd nd nd nd nd nd nd nd nd nd nd nd

Dleldrtn (mg/kg) 0.2 0.5 10 0.1 ; nd nd nd nd nd nd 0.1 nd nd nd nd nd

Endosulfan 1 (mg/kg) 0.1 ; nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan 2 (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

Endosulfan sulphate (mg/kg) 0.1 ' nd nd nd nd nd nd nd nd nd nd nd nd

Endrin (mg/kg) 0.5 0.1 , nd nd nd nd nd nd nd nd nd nd nd nd

g•BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

HCB (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor (mg/kg) 0.5 10 0.1 ' nd nd nd nd nd nd nd nd nd nd nd nd

Heptachlor epoxide (mg/kg) 0.1 ' nd nd nd nd nd nd nd nd nd nd nd nd

Idethoxychlor (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

Oxychlordane (mg/kg) 0.1 nd nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are HATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD intertaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/W6, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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Table 6.2 Settlers Farm Soil Laboratory Results: Organochlorine Pesticides 	 13C TONKIN & ASSOCIATES
ASSESSMENT CRITERIA 	 D.L.	 RESULTS
ANZECC B 	 Auditor 	 NEHF A 	 SAHC Hit, LOT 282a- 	 LOT 284-1 	 LOT 298-1 	 LOT 3034 	 LOT 3X-1

Criteria

QA1QC PS

Lab Report 9A00455 9A00455 9A00455 9A00455 9A00455 9A00455

Sample Depth 0.3-0.4 0.3-0.4 0.3-0.4 0.3-0.4 0.3-0.4 0.3-0.4

a-I3HC

Aldrin

b-BHC

Chlordane Cis

Chlordane Trans

d-BHC

DDD

DDE

DDT

DIeldrin

Endosulfan 1

Endosulfan 2

Endosulfan sulphate

Endrin

g-BHC

HCB

Heptachlor

Heptachlor epoxide

Methoxychlor

Oxychlordane

0.2

0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

10

50

200

1 0

10

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

• 0.05

0.05

i0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0.05

0,05

All laboratory reports are NATA accredited unless seeded as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing

2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052

3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/SF, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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Table 6.2 Walkley Heights Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN & ASSOCIATES

OACIC

Lab Report

Sample Depth

ASSESSMENT
ANZESSI Auditor

CRITERIA
ELEA SAHC HIL

D.L.

9A00386

RESULTS
JMPF-2E 	 IMPF-3S 	 IMPF-4Wa 	 IMPF-4Wb 	 IMPF-5E

Criteria

9A00386 9A00386

PS

9A00386

BFD-4Wb

9A00386 9A00386

a-BHC 0.05 0.05 0.05 0.05 0.05  0.05

AldrIn 0.5 10 0.05 0.05 0.05 0.05 0.05 0.05

b-BHC 0.05 0.05 0.05 0.05 0.05 0.05

Chlordane Cls 0.5 50 0.05 0.05 0.05 0.05 0.05 0.05

Chlordane Trans 0.5 0.05 0.05 0.05 0.05 0.05 0.05

tl-BHC 0.05 0.05 0.05 0.05 0.05 0.05

DDD 0.05 0.05 0.05 0.05 0.05 0.05

DDE 0.5 0.05 0.05 0.05 0.05 0.05 0.05

DDT 0.5 200 0.05 10.05 0.05 0.05 0.05 0.05

DIchlorvos 0.25 0.25 0.25 0.25 0.25 0.25

DIeldrin 0.2 0.5 10 0.05 .0.05 0.05 0.05 0.05 0.05

Endosulfan 1 0.05 0.05 0.05 0.05 0.05 0.05

Endosulfan 2 0.05 '0.05 0.05 0.05 0.05 0.05

Endosulfan sulphate 0.05 10.05 0.05 0.05 0.05 0.05

Enddn 0.5 0.05 0.05 0.05 0.05 0.05 0.05

g-BHC 0.05 0.05 0.05 0.05 0.05 0.05

HCB 0.05 0.05 0.05 0.05 0.05 0.05

Heptachlor 0.5 10 0.05 '0.05 0.05 0.05 0.05 0.05

Heptachlor epoxide 0.05 0.05 0.05 0.05 0.05 0.05

Methoxychlor 0.05 0.05 0.05 0.05 0.05 0.05

Oxychlordane 0.05 0.05 0.05 0.05 0.05 0.05

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 > ANZECC B

2 > Auditor Criteria

3 > NEHF A

4 > SAHC HIL

Environmental Investigation Levels (ANZECC/NHMRC 1992)
Site specific criteria as recommended by the Environmental Auditor

Standard residential (NEHF 1996)

Health Investigation Levels (SAHC 1993)

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/WH, 22/07/99
Laboratory Results Organochlorine Pesticides
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Table 6.2 Central and Connecting Roadways Soil Laboratory Results: Organochlorine Pesticides 	 BC TONKIN eg ASSOCIATES

QAtQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor REHEA SAHC HIL

D.L. RESULTS
TPRO2-000 	 TPRO2- 	 TPRO3-060 	 TPROS-000 	 VR3-a

Criteria

PS

8a00719

9991

BFD

8a00719 8a00719

1.5-1.6

PS

8a00719 9A00251 9A00251 9A00352 9A00352

a-BHC (mg/kg) 0. 1 nd nd nd nd nd nd nd nd

2 2

Alchin (mg/kg) 0.5 1 0 0.2 nd nd nd nd 0.5 nd nd 2

Alpha-Chlordane 0.5 0.1 nd nd nd nd

Alpha-Endosulfan 0.5 0. 1 nd nd nd nd

b-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd

Beta-Endosulfan 0.5 0.1 ' nd nd nd nd

Chlordane Cis (mg/kg) 0.5 50 0. 1 nd nd nd nd

Chlordane Trans (mg/kg) 0.5 0.1 nd nd nd nd

d-BHC (mg/kg) 0.1 nd nd nd nd nd nd nd nd

DDD (mg/kg) 0.1 ' nd nd nd nd nd nd nd nd

DDE (mg/kg) 0.5 0.1 nd nd nd nd nd nd nd nd

DDT (mg/kg) 0.5 200 0.1 nd nd nd nd nd nd nd nd

DleldrIn (mg/kg) 0.2 0.5 1 0 0.2 nd nd nd nd 0.1 nd nd  0.3

Endosulfan 1 (mg/kg) 0.1 nd nd nd nd

Endosulfan 2 (mg/kg) 0.1 nd nd nd nd

Endosulfan sulphate (mg/kg) 0.1 nd nd nd nd nd nd nd nd

Endrin (mg/kg) 0.5 0. 1 nd nd nd nd nd nd nd nd

g-I3HC (mg/kg) 0.1 nd nd nd nd nd nd nd nd

Gamma-Chlordane 0.5 0.1 nd nd nd nd

HCB (mg/kg) 0. 1 nd nd nd nd nd nd nd nd

Heptachlor (mg/kg) 0.5 10 0. 1 nd nd nd nd nd nd nd nd

Heptachlor epoxide (mg/kg) 0.1 nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless speeded as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC 8 Environmental Investigation Levels (ANZECC/NHMRC 992) Brock Barrett Project Marketing

2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052

3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/R, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Organochlorine Pesticides
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ASSESSMENT CRITERIA 	 D.L. 	 RESULTS
MUM/ Auditor 	 NEHF 6 	 SAHC HIL TPRO2-000 	 TPRO2• 	 TPRO3-060 	 TPRO5-000 	 VR1•a 	 VR2•a YEN 	 Dill

Criteria

QAIQC PS BFD PS

Lab Report 8a00719 8a00719 8a00719 8a00719 9A00251 9A00251 9A00352 9A00352

Sample Depth 1.5-1.6

Methoxychlor (mg/kg) 0.1 nd nd nd nd nd nd nd nd

Oxychlordane (mg/kg) 0.1 nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, IW intertaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/R, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results Organochlorine Pesticides
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Table 6.3 Residential Allotments Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons 	 BC TONKIN & ASSOCIATES

OAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEHF A 	 SAHC HIL

D.L. RESULTS
ka(t ji	 .4-B(11) 	 SP11.500 	 T4A-400	 T4B-150	 T4C-000 	 T4C-400	 TP03-150	 TP03-400 	 TP05-200 	 TP05-550 	 TP07.1800 	 TP07.201) 	 TP07.900

CrIterls

9A00414 9A00414 8A01046 8a00838

0.4-0.5

8a00838

0.15-0.3

8a00838 Ba00838

0.4-0.5

8a00719

0.15-0.3

8a00719

0.4-0.5

8a00719

0.2-0.3

Ba00719

0.55-0.65

Ba00719

1.8-1.9

Ba00719

0.2-0.3

8a00719

0.9-1

Acenaphthene (mg/kg) 0.5 • nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Acenaphthylene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)anthracene 0.5 nd nd nd nd nd nd nd nd 1.5 nd nd nd nd nd
2 	 3 ■

Benzo(a)pyrene (mg/kg) 1 1 1 0.5 nd nd nd nd nd nd nd nd 1.3 nd nd nd nd nd

Benzo(b)&(k)fluoranthene (mg/kg) 1 nd nd nd nd nd nd nd nd 2 nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 nd nd nd nd nd nd nd nd 0.9 nd nd nd nd nd

Chrysene (mg/kg) 0.5 nd nd nd nd nd nd 1.3 nd nd nd nd nd

Dlbenz(ah)anthracene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluoranthene (mg/kg) 0.5 I nd 0.7 0.53 nd nd nd nd nd 3.1 nd nd nd nd

Fluorene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Indeno(123-cd)pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd 1.1 nd nd nd nd nd

Naphthalene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Phenanthrene (mg/kg) 0.5 1 nd nd nd nd nd nd 1.8 nd nd nd nd nd

Pyrene (mg/kg) 0.5 nd 0.7 0.59 nd nd nd nd nd 3 nd nd nd nd nd

Total PAHa (mg/kg) 20 20 0.5 nd 2.4 1.12 nd nd nd nd nd 16 nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample. BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352. OP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Residential Allotments Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons 	 BC TONKIN & ASSOCIATES

QAICIC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B	 Auditor	 NEHF A 	 SAHC HIL

D.L. RESULTS
TP08-150 	 TP08-150d 	 TP08-1600 	 TP08-400 	 TP09-150 	 TP09-900 	 TP10-300 	 TP10-300d 	 TP10-600 	 TP11.250 	 TP11.400 	 TP12-000	 TP12.900 	 TP13-100

Criteria

PS

8a00719

0.15-0.3

BFD

8a00719

0.15-0.3

8a00719

1.6-1.7

8a00719

0.4-0.5

8a00719

0.15-0.3

8a00719

0.9-1

PS

8a00719

0.3-0.4

BFD

8a00719

0.3-0.4

8a00719

0.6-0.7

8a00719

0.25-0.35

8a00719

0.4-0.5

8a00719 8a00719

0.9-1

8a00719

0.1-0.2

Acenaphthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Acenaphthylene 0.5 .	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)anthracene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)pyrene (mg/kg) 1 1 1 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(b)8(k)fluoranthene (mg/kg) 1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chrysene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Dibenz(ah)anthracene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluoranthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluorene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Indeno(123-cd)pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Naphthalene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Phenanthrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Total PAHs (mg/kg) 20 20 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996)

Job No: 98.0295/S, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Residential Allotments Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons 	 BC TONKIN & ASSOCIATES

ASSESSMENT CRITERIA	 D.L.	 RESULTS
ANZ CC B 	 Auditor 	 NEHF A 	 SAHC Hits TP13-1450 	 1P14-150	 TP14-1900 	 TP14400 	 TP15-000 	 TP15-900 	 TP16-150 JP16-900 TP17.150 TP17.170Q TP18.150 TP18.170Q 	 TP18.90Q TP19-150

Criteria

QAIQC PS

Lab Report 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719

Sample Depth 1.45-1.55 0.15-0.25 1.9-2 0.4-0.5 0.9-0.1 0.15-0.3 0.9-1 0.15-0.3 1.7-1.8 0.15-0.3 1.7-1.8 0.9-1 0.15-0.3

Acenaphthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Acenaphthylene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)anthracene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)pyrene (mg/kg) 1 1 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(b)8(k)fluoranthene (mg/kg) 1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chrysene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Dlbenz(ah)anthracene 0.5  nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluoranthene (mg/kg) 0.5 i	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluorene (mg/kg) 0.5 1	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Indeno(123-cd)pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Naphthalene (mg/kg) 0.5 1 	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Phenanthrene (mg/kg) 0.5 '	 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Total PAHs (mg/kg) 20 20 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P). 1 	 >	 ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
PS primary sample. BFD blind field duplicate, ILD intertaboratory duplicate, 	 - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.

2 	 > 	 Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5). 3	 NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99

4 	 > 	 SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Residential Allotments Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons 	 Bc TONKIN & ASSOCIATES

CM=

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor 	 NEW A 	 SAHC HIL

D.L. RESULTS
JP19.1500	 TP19-150d	 TP20.400 	 TP20-900 TP22.140Q

8a00719

1.4-1.5

TP22-300 	 1P22-500	 TP23.000 	 TP23-900 TP24-000

PS

8a00719

TP24-000d

BFD

8a00719

TP24-50Q

8a00719

0.5-0.6

TP25-00Q

PS

8a00719

TP25-0004
Criteria

8a00719

1.5-1.6

BED

6a00719

0.15-0.3

8a00719

0.4-0.5

8a00719

0.9-1

8a00719

0.3-0.45

8a00719

0.5-0.6

8a00719 8a00719

0.9-1

BFD

8a00719

Acenaphthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Acenaphthylene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)anthracene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)pyrene (mg/kg) 1 1 1 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(b)&(k)fluoranthene (mg/kg) 1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 • nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Chrysene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Dibenz(ah)anthracene 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluoranthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluorene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Indeno(123•cd)pyrene (mg/kg) 0.5 • nd
1

nd nd nd nd nd nd nd nd nd nd nd nd nd

Naphthalene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Phenanthrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Total PAtia (mg/kg) 20 20 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

NMI

All laboratory reports are NATA accredited unless speeded as preliminary (P).
PS primary sample, BFD blind field duplicate, IW intedaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Residential Allotments Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons 	 BC TONKIN & ASSOCIATES
ASSESSMENT CRITERIA 	 D.L.	 RESULTS
AMU& Auditor 	 NEHF A	 SAHC HIL TP25-1550 	 TP25-250 	 TPSA01- 	 TPSA01- 	 TPSA02- 	 TPSA02-	 TPSA02-	 TPSA03-	 TPSA03- 	 TPSA04- 	 TPSA04-	 TPSA04- 	 TPSA05- 	 TPSA05-

Catdi 3.14 	 41Q	 15.4 	 lad	 Z.Q.Q	 49.2 	 Z9.2 	 15.Q	 7.92 	 29.2 	 2.24

0.A1QC PS BFD PS

Lab Report 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 Ba00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719

Sample Depth 1.55-1.65 0.25-0.4 0.33-0.37 0.6-0.75 0.35-0.45 0.35-0.45 0.7-0.8 0.7-0.85 0.35-0.5 0.7-0.8 0.9-1 0.2-0.35 0.45-0.6

Acenaphthene (mglkg) 0.5 nd rid nd nd nd nd nd rid nd nd nd nd nd nd

Acenaphthylene 0.5 'nd nd nd nd nd nd nd nd nd nd nd rid nd nd

Anthracene (mglkg) 0.5 nd nd rid nd nd rid nd nd nd nd nd nd nd nd

Benzo(a)anthracene 0.5 nd nd nd rid nd nd nd nd nd nd nd nd nd rid

Benzo(a)pyrene (mglkg) 0.5 nd nd rid nd rid nd nd nd nd nd nd nd rid nd

Benzo(b)&(k)fluoranthene (mg/kg) 1 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 nd nd nd nd rid nd nd nd nd nd nd nd nd nd

Chrysene (mg/kg) 0.5 rid rid nd rid rid nd nd nd nd nd nd nd nd nd

Dibenz(ah)anthracene 0.5 ! nd
i

nd nd nd nd nd nd
.

nd rid nd nd nd nd rid

Fluoranthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd rid nd nd nd nd nd

Fluorene (mg/kg) 0.5 nd nd rid rid nd nd nd nd nd nd nd nd nd nd

Indeno(123•cd)pyrene (mglkg) 0.5 nd rid rid nd nd nd nd rid nd nd nd nd nd nd

Naphthalene (mglkg) 0.5 nd nd nd rid nd nd nd nd nd nd nd nd nd nd

Phenanthrene (mglkg) 0.5 nd nd nd nd nd nd nd nd rid 0.5 nd nd nd nd

Pyrene (mglkg) 0.5 nd nd rid nd nd nd rid nd nd nd nd nd nd nd

Total PAHs (mglkg) 20 20 0.5 nd nd nd nd nd nd nd nd nd 0.5 rid nd nd nd

All laboratory reports are NATA accredited unless specited as preliminary (P).
PS primary sample, BFD blind field duplicate, IU) interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing

2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052

3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Residential Allotments Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons 	 BC TONKIN er ASSOCIATES

QA)QC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor tallEA SAHC NIL

D.L. RESULTS
TPSA05• 	 TPSA06- 	 TPSA06• 	 TPSA07- 	 TPSA07- 	 TPSA08- 	 TPSA08- 	 TPSA09• 	 TPSA09•

=Wit 4144

BFD

8a00719

0.45-0.6

2.51

8a00719

0.35-0.5

7.114

8a00719

0.7-0.85

10.4

8a00719

0.5-0.6

8a00719

0.85-1

154

8a00719

0.15-0.3

8a00719

0.9-1

442

8a00719

2.1.2

8a00719

2.15-2.25

Acenaphthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Acenaphthylene 0.5 nd nd nd nd nd nd nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Benzo(a)anthracene 0.5 nd nd nd nd nd nd nd nd nd

Benzo(a)pyrene (mglkg) 1 1 1 0.5 nd nd nd nd nd nd nd nd nd

Benzo(b)&(k)fluoranthene (mg/kg) 1 ' nd nd nd nd nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Chrysene (mglkg) 0.5 nd nd nd nd nd nd nd nd nd

Dibenz(ah)anthracene 0.5 nd nd nd nd nd nd nd nd nd

Fluoranthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Fluorene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Indeno(123-cd)pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Naphthalene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Phenanthrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd

Total PAHs (mg/kg) 20 20 0.5 i nd nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD Interlaboiatory duplicate, - not analysed.
SS no of composite subsamples. D.L primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing

2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Settlers Farm Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons BC TONKIN & ASSOCIATES
ASSESSMENT CRITERIA

	
D.L. RESULTS

an= Auditor META SAHC HIL
Criteria

OAKIC

Lab Report

Sample Depth

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)S(k)fluoranthene

Benzo(ghl)perylene

Chrysene

Dibenz(ah)anthracene

Fluoranthene

Fluorene

lndeno(123•cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Total PAHs

1 1

20

1

20

0.25

0.25

0.25

0.25

0.25

0.5

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.25

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILD intertaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1982) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/SF, 22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Ward 4 Soil Laboratory Results: Polycyclic Aromatic Hydrocarbons 	 BC TONKIN & ASSOCIATES

QAIQC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B 	 Auditor IMEJS SAHC

D.L. RESULTS
VWB3-b VWB4-4

9A00251

Criteria

9A00251 9A00251

Acenaphthene (mg/kg) 0.5 nd nd nd

Acenaphthylene (mg/kg) 0.5 nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd

Benzo(a)anthracene (mg/kg) 0.5 nd nd nd

Benzo(a)pyrene (mg/kg) 0.5 nd nd nd

Benzo(b)&(k)fluoranthene (mg/kg) 1 nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 nd nd nd

Chrysene (mg/kg) 0.5 nd nd nd

Dlbenz(ah)anthracene (mg/kg) 0.5 nd nd nd

Fluoranthene (mg/kg) 0.5 nd nd nd

Fluorene (mg/kg) 0.5 :	 nd nd nd

Indeno(123-cd)pyrene (mg/kg) 0.5 nd nd nd

Naphthalene (mg/kg) 0.5 nd nd nd

Phenanthrene (mg/kg) 0.5 nd nd nd

Pyrene (mg/kg) 0.5 nd nd nd

Total PAHs (mg/kg) 20 20 0.5 nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample, BFD blind field duplicate, ILO Interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 	 > ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2 	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3 	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/W4,22/07/99
4 	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Central and Connecting Roadways Soil Laboratory Results: Polycyclic Aromatic 	 BC TONKIN er ASSOCIATES
Hydrocarbons

QAICIC

Lab Report

Sample Depth

ASSESSMENT CRITERIA
ANZECC B	 Auditor	 NEHF A 	 SAHC Hit,

D.L. RESULTS
SP10-500 	 TPRO1.20Q 	 TPRO1.400 	 TPRO1.900 	 PUIQ1• 	 TP1202•000 	 TPRO2- 	 TPRO2.400 	 TPRO2•900 TPRO3•06Q

8a00719

1.5-1.6

21313• 	 TPRO3-400 	 TPRO4-060 	 TPR04-400
Crkerla

8A01046 8a00719

0.2-0.3

8a00719

0.4-0.5

PS

8a00719

0.9-1

9.4211

BFD

8a00719

0.9-1

PS

8a00719

402d

BFD

8a00719 8a00719

0.4-0.5

8a00719

0.9-1

1544

8a00719

0.4-0.5

8a00719

0.06-0.15

8a00719

0.4-0.5

8a00719

0.06-0.2

Acenaphthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Acenaphthylene (mg/kg) (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(a)anthracene (mg/kg) (mg/kg 0.5 1.41 nd nd nd nd nd nd nd nd nd nd nd nd nd
2	 3 4

Benzo(a)pyrene (mg/kg) 0.5 1.46 nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(b)&(k)fluoranthene (mg/kg) 2 nd nd nd nd nd nd nd nd nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 0.68 nd nd nd nd nd nd nd nd nd nd nd nd nd

Chrysene (mg/kg) 0.5 1.35 nd nd nd nd nd nd nd nd nd nd nd nd nd

Dlbenz(ah)anthracene (mg/kg) (mg/ 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluoranthene (mg/kg) 0.5 1.24 nd nd nd nd nd nd nd nd nd nd nd nd nd

Fluorene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Indeno(123•cd)pyrene (mg/kg) 0.5 0.56 nd nd nd nd nd nd nd nd nd nd nd nd nd

Naphthalene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd nd nd nd nd

Phenanthrene (mg/kg) 0.5 0.67 nd nd nd nd nd nd nd nd nd nd nd nd nd

Pyrene (mg/kg) 0.5 1.63 nd nd nd nd nd nd nd nd nd nd nd nd nd

Total PANs (mg/kg) 20 20 0.5 10.92 nd nd nd nd nd nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specffed as preliminary (P).
PS primary sample, BFD blind field duplicate, IW intedaboratory duplicate, • not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 98.0295/R, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993) Laboratory Results Polycyclic Aromatic Hydrocarbons
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Table 6.3 Central and Connecting Roadways Soil Laboratory Results: Polycyclic Aromatic 	 BC TONKIN & ASSOCIATES
Hydrocarbons

ASSESSMENT CRITERIA 	 D.L.	 RESULTS
titgE013 Auditor telEA SAHC HIL TPRO4-900 	 TPRO5-000 	 TPRO5• 	 TPRO5-150 	 TPRO5-400 	 TPRO7• 	 TPRO7-300 	 TPRO7.450 ELI! 	 02,1

Criteria 0.0..d	 ROA

QAtQC PS BFD

Lab Report 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 8a00719 9A00251 9A00251
Sample Depth 0.9-1 0.15-0.3 0.4-0.5 1.6-1.7 0.3-0.45 0.45-0.6

Acenaphthene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd

Acenaphthylene (mg/kg) (mglkg) 0.5 nd nd nd nd nd nd nd nd nd nd

Anthracene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd

Benzo(a)anthracene (mglkg) (mglkg 0.5 nd nd nd nd nd nd nd nd nd nd

Benzo(a)pyrene (mglkg) 0.5 nd nd nd nd nd nd nd nd nd nd

Benzo(b)&(k)fluoranthene (mglkg) 1 nd nd nd nd nd nd nd nd nd nd

Benzo(ghl)perylene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd

Chrysene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd

DIbenz(ah)anthracene (mg/kg) (mg/ 0.5 nd nd nd nd nd nd nd nd nd nd

Fluoranthene (mglkg) 0.5 nd nd nd nd nd nd nd nd nd nd

Fluorene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd

lndeno(123•cd)pyrene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd

Naphthalene (mg/kg) 0.5 nd nd nd nd nd nd nd nd nd nd

Phenanthrene (mglkg) 0.5 ; nd nd nd nd nd nd nd nd nd nd

Pyrene (mg/kg) 0.5 : nd nd nd nd nd nd nd nd nd nd

Total PAIN (mg/kg) 20 20 0.5 nd nd nd nd nd nd nd nd nd nd

All laboratory reports are NATA accredited unless specifed as preliminary (P).
PS primary sample. BFD blind field duplicate. ILD interlaboratory duplicate, - not analysed.
SS no of composite subsamples. D.L. primary laboratory laboratory detection limit.
nd : below primary laboratory detection limit. Second laboratory detection limits specified (eg <5).

1 ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
2	 > Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352. DP 48052
3	 > NEHF A Standard residential (NEHF 1996) Job No: 88.0295/Fl, 22/07/99
4	 > SAHC HIL Health Investigation Levels (SAHC 1993)

Laboratory Results Polycydic Aromatic Hydrocarbons



BC TONKIN & ASSOCIATES

Results of metals, OCP and PAHs are also discussed below. Results of all other contaminants were
either below the laboratory detection limits and / or the assessment criteria.

Metals
The concentrations of metals in all samples remaining on site are either below all assessment
criteria or below the laboratory detection limits, with the exception of the four samples identified in
Table 6.4. Localised sub-surface concentrations of copper and zinc have been identified in three
locations SP11, TP3 and TPSA2 at depths between 0.35 m and 0.5 m depth.

Given the concentration and localised nature of these exceedances, it is considered that the
potential environmental risks in terms of phytotoxic risks are not significant.

Table 6.4
	

Soils on Site - Metals Exceeding Assessment Guidelines

Sample /
Contaminant

(mg/kg)

Location Depth
(m)

Copper Zinc

SP11-1 Steam pipe 0.5 60 ± 140
TP3-400 Allotment 3 0.4-0.5 595 ± 202 ±

TPSA2-350 Square Acre 0.35-0.45 PS 156 ± 18
TPSA2-350d 0.35-0.45 BFD 155 ± 16

PS - Primary Sample, BFD - Blind field duplicate
± equals or exceeds ANZECC Environmental Investigation Level

Organochlorine Pesticides
The concentrations of OCPs in all samples remaining on site were below the laboratory detection
limits, with the exception of the thirteen samples identified in Table 6.5. Five of these samples
recorded OCP concentrations equal to or exceeding the Auditor acceptance criteria (0.5 mg/kg).

Table 6.5
	

Soils on Site - OCPs Exceeding Detection Limits

Sample /
Contaminant

Location Depth
(m)

Aldrin Dieldrin Chlordane
Cis

Chlordane
Trans

DL 0.1 0.1 0.1 0.1
UB31 Ward 6 1-1.2 0.1 Nd nd nd
UB32 Footprint 1-1.2 0.6 t 0.1 nd nd
UB33 1-1.2 0.2 Nd nd nd
UB34 1-1.2 0.2 Nd nd nd
UB35 1-1.2 0.1 Nd nd nd
UB36 1-1.2 0.2 Nd nd nd
VR1-a Roadway 0.7 0.5 t 0.1 nd nd
VR4-a 0.45 2.0 t 0.3 ± nd nd
UWB1 Ward 4 1-1.2 0.1 Nd nd nd
UWB6 Footprint 1-1.2 0.4 0.1 nd nd
UWB7 1-1.2 0.5 t Nd nd nd
UWB24 1-1.2 1.8 I 0.1 nd nd
VWB1-a 0.4 0.4 0.1 0.1 0.1

Nd - results below the laboratory detection limits as indicated
t equals or exceeds Auditor acceptance criteria
± equals or exceeds ANZECC Environmental Investigation Level

The maximum concentrations of aldrin (2.0 mg/kg) and dieldrin (0.3 mg/kg) were recorded in
sample VR4-a at 0.45 m depth underneath the roadway connecting the allotments. PPK
commented that the aldrin concentration of 1.8 mg/kg recorded at UWB24, (Appendix 10) was
located adjacent to the roadway reserve at an approximate depth of 1.2 m, and was considered to
represent a localised occurrence, and did not exceed the NEHF criteria.

The remaining samples were located within the building footprints of the former Ward 4 (UWB7 and
UWB24) and 6 buildings (UB32), representing samples of natural soils that were taken prior to the
importation and subsequent removal of the uncontrolled contaminated fill materials.
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BC TONKIN & ASSOCIATES

Polycyclic Aromatic Hydrocarbons
The concentrations of PAHs in all samples remaining on site were below the laboratory detection
limits, with the exception of the three samples identified in Table 6.6. Two of these samples
recorded benzo(a)pyrene concentrations marginally exceeding the Auditor acceptance criteria (1.0
mg/kg).

Table 6.6 	 Soils on Site - PAHs Exceeding Assessment Guidelines

Sample /
Contaminant

Location Depth
(m)

B(a)P Total
PAHs

DL (mg/kg) 0.1 0.1
SP10-1 Roadway 0.5 1.46 t 10.92

TP3-400 Allotment 3 0.4-0.5 1.3 I 16
TPSA4-350 Square Acre 0.35-0.5 Nd 0.5

B(a)P — benzo(a)pyrene
Nd — results below the laboratory detection limits as indicated
I equals or exceeds Auditor acceptance criteria

Given the concentration and localised nature of these exceedances, it is considered that the
potential health and or environmental risks are not significant.

6.3.1 Statistics

PPK performed statistical analyses on the results of the remaining soils for the validation of the Ward
4 and Ward 6 excavations:

• Ward 4 (western building footprint) aldrin 95% UCL 0.33 mg/kg
• Ward 6 (eastern building footprint) Aldrin 95% UCL 0.38 mg/kg.

Both 95% UCLs are below the acceptance criteria for individual OCPs (0.5 mg/kg).

The Auditor has also calculated summary statistics for metals, PAHs and OCPs for all soils
remaining on site, for the residential allotments and central connecting access roadway which are
included as Tables 1 and 2 respectively in Appendix 6 of this report.

Statistical analyses performed on the results of the site assessment, included arithmetic means,
standard deviations and the 95% upper limit confidence limits (95% UCL, a = 0.1, df = co). Where
sample results were recorded as below the laboratory detection limit, half the detection limit for
each analyte was used in the calculation of the statistics.

The statistics indicate that the means and 95% UCLs for all analytes were below the acceptance
and assessment criteria with the exception of aldrin in the central and connecting access roadways
(0.82 mg/kg).

6.4 Quality of Data

6.4.1 Laboratory QA/QC

The analytical work for the soil testing was conducted by AMDEL, NATA accredited for the
analytical methods undertaken.

A review the laboratory QA/QC results for analysis of blanks, recoveries and laboratory duplicates
by the Auditor indicated:

• control blanks were below the laboratory detection limits
• matrix spikes were within the approximate range 70 to 130%
• RPDs calculated for laboratory repeats were less than 50%.

Brock Barrett Project Marketing 	 Page	 25
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BC TONKIN & ASSOCIATES

The laboratory QA/QC results indicate they are satisfactory for this Audit.

6.4.2 Field and Report QA/QC

The sampling protocols and procedures, including decontamination and chain of custody, as
documented in the PPK Report were considered to be generally in accordance with Australian
Standard AS 4482.1-1997, although it is noted that the documentation and location of samples
particularly field duplicates was not always made clear in either the ESA or the Validation Report. A
number of issues for which clarification was sought by the Auditor are listed below.

• Samples omitted from the Validation Report include SP10 and SP11, were collected from the
southern portion of the steam pipe trench and contained minor quantities of ash/ cinder type
material at approximately 0.5 m depth, refer Tables 6.4 and 6.6 of this Report. Analysis
indicated levels of benzo(a)pyrene (1.46 mg/kg) exceeding the acceptance criteria in SP10 and
copper (60 mg/kg) equal to ANZECC B in SP11, as previously discussed. PPK subsequently
reported (Appendix 10) that these materials were left in place within the roadway reserve and
were considered to represent localised occurrences with limited exposure potential. The
locations of these samples are shown on an amended figure included with this facsimile.

• As previously identified in Section 5.6, validation samples including one blind field duplicate
(UWB19 to UWB25 and BD4) collected from the base of the western building footprint and
analysed for OCPs, were omitted from the Validation Report. The locations of these samples
are shown on the amended PPK Figure 06 contained in their facsimile (Appendix 10).

• Sample RB not documented in the Validation Report, was confirmed to be a rinsate sample by
PPK (Appendix 10).

• Sample LENW-B collected from the base of the northern excavation following removal of
contaminated uncontrolled fill was omitted from chain of custody forms (Appendix 10).

• The identify and location of the 6 Samples (prefixed IMPF) taken from the stockpiles of Walkley
Heights materials were not documented in the Validation Report (Appendix 10).

• The identify of the samples of excavated stockpiles from allotments 4 and 6 was not
documented in the Validation Report (Appendix 10).

• The identify and location of the 7 Samples (prefixed LOT) taken from Settlers Farm were not
documented in the Validation Report (Appendix 10), locations shown in the amended plan
provided in Appendix 12.

• The locations of deep bore GW1 and test pit TPR7 were omitted from site figures (Appendix 11).

• The chain of custody for Amdel laboratory report 8A00719 included in the ESA Report was not
signed by the laboratory (provided in Appendix 11).

• It was verified by PPK (Appendix 12) that sample BD4 was a duplicate sample of UWB25

• Ommission of some samples from the ESA borelogs eg TP6 400-500d, TPR3 60-150d and TP20
400-500

• It is noted that there were five samples identified for UB11 and 6 for UB12 (including one
duplicate) in the relevant chain of custody in the ESA Report. UB11 and UB12 are shown as
duplicates on PPK Figure 03. Borelogs for these locations were not provided.

The RPDs calculated for the blind field duplicates are considered to be acceptable for the purposes
of this Audit.
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BC TONKIN & ASSOCIATES

6.4.3 Summary

Notwithstanding the above comments, it is the Auditor's opinion that the data in the context of the
field observations and the laboratory data obtained are valid and generally representative, and that
the assessment results are sufficient to assist in forming an assessment of the contamination status
of this site.

Brock Barrett Project Marketing
Lots 351 and 352, DP48652
Site Audit Report, BCT Ref 98.0295/1
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BC TONKIN & ASSOCIATES

7. RISK EVALUATION

7.1 Human and Ecological Receptors

Having regard for the future residential use of the site, the categories of people who have the
potential to experience exposure to the soils at this site would include:

• adult or child residents, visitors and trespassers exposed to surface soils
• construction or utility workers exposed to excavations at the site, whether associated with

development of the ultimate end use of the site, or at subsequent times.

For the proposed use of the site, the exposure duration for all categories of human receptors must
be consistent with a residential setting. Residential exposures represent the highest risk, ie. the
lowest, or most stringent acceptance criteria. The child resident is the most sensitive receptor, and
therefore the criteria designed to protect children will also protect the other categories of people
listed above.

The main ecological receptors at this site would be:

• plants which have their roots in, or uptake nutrients from, surface soils in garden or landscaped
areas

• soil fauna including earthworms.

7.2 Exposure Concentrations

For this site the 95% UCLs on the statistics of the data for site soils have been adopted as the
relevant exposure concentrations. However, it is also necessary to consider the maximum sample
concentrations, as these give an indication of the probability of localised areas of unacceptably
high contamination.

In order to evaluate risks, these concentrations are compared to the relevant site specific validation
criteria, as discussed in Section 6.2.

7.3 Human Health Risks

With reference to the statistics for soil samples remaining on site the 95% UCLs and maximum
concentrations for metals, OCPs and PAHs are within the NEHF A (standard residential) and
Auditor's risk-based criteria, with the exception of aldrin in the central and connecting access
roadways (0.82 mg/kg).

The remaining maximum concentrations of aldrin (2.0 mg/kg) and dieldrin (0.3 mg/kg) were
recorded in sample VR4-a at 0.45 m depth underneath the roadway connecting the allotments. An
aldrin concentration of 1.8 mg/kg was recorded at UWB24 located adjacent to the roadway reserve
at an approximate depth of 1.2 m. Therefore it is concluded that the remaining organochlorine
pesticides (aldrin) levels on this site within the central and access roadways constitute an
unacceptable human health risk, unless access, and thus exposure, to the soils is restricted. It is
concluded that the remaining organochlorine pesticides (aldrin) levels on this site on the remainder
of the site (i.e. the residential allotments) do not pose unacceptable human health risks.
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The concentrations of benzo(a)pyrene in sample SP10 taken in the central roadway (1.46 mg/kg)
marginally exceeds the NEHF A criterion (1 mg/kg). The concentrations of benzo(a)pyrene in
sample TP3 from proposed residential allotment 3 (1.3 mg/kg) also marginally exceeds the NEHF A
criterion. It is concluded that the remaining polycyclic aromatic hydrocarbon (benzo(a)pyrene)
levels (maximum concentration 1.46 mg/kg) on this site do not pose unacceptable human health
risks given the localised occurrences and depths and the 95% UCL below the acceptance criteria.
Notwithstanding the widespread presence of a thin layer of fill containing ash and charcoal at 0.5 m
depth in the Square Acre, the Auditor is of the opinion that the material does not constitute an
unacceptable health risk (based on the results of testing for PAHs), nor are there unacceptable
aesthetic implications (having regard to the depth, thickness and general appearance of the
material).

Other results are either below the detection limits or the assessment criteria.

7.4 Environmental Risks

With reference to the statistics, for soil samples remaining on site, the 95% UCLs for metals, OCPs
and PAHs are below the ANZECC B assessment criteria. Other results are either below the
detection limits or the assessment criteria.

Localised sub-surface concentrations of copper (60 - 595 mg/kg) and zinc (202 mg/kg) have been
identified in three locations SP11, TP3 and TPSA2 at depths between 0.35 m and 0.5 m depth
exceeding the ANZECC B environmental investigation levels (60 mg/kg and 200 mg/kg
respectively). Given the concentration and localised nature of these exceedances, the potential
environmental risks in terms of phytotoxic risks are considered to be insignificant.

The remaining maximum concentrations of aldrin (2.0 mg/kg) and dieldrin (0.3 mg/kg) were
recorded in sample VR4-a at 0.45 m depth underneath the roadway connecting the allotments. An
aldrin concentration of 1.8 mg/kg was recorded at UWB24 located adjacent to the roadway reserve
at an approximate depth of 1.2 m. Therefore it is concluded that the remaining organochlorine
pesticides (aldrin) levels on this site within the central and access roadways constitute an
unacceptable environmental risk, unless access, and thus exposure, to the soils is restricted. It is
concluded that the remaining organochlorine pesticides (aldrin) levels on this site on the remainder
of the site (i.e. the residential allotments) do not pose unacceptable environmental risks.

The concentrations of benzo(a)pyrene in sample SP10 taken in the central roadway (1.46 mg/kg)
marginally exceeds Dutch B and Auditor risk-based criteria (1 mg/kg). The concentrations of
benzo(a)pyrene in sample TP3 from proposed residential allotment 3 (1.3 mg/kg) also marginally
exceeds these criteria. It is concluded that the remaining polycyclic aromatic hydrocarbon
(benzo(a)pyrene) levels (maximum concentration 1.46 mg/kg) on this site do not pose unacceptable
environmental risks given the localised occurrences and depths and the 95% UCL below the
acceptance criteria. Notwithstanding the widespread presence of a thin layer of fill containing ash
and charcoal at 0.5 m depth in the Square Acre, the Auditor is of the opinion that the material does
not constitute an unacceptable environmental risk (based on the results of testing for PAHs).

7.5 Groundwater

Groundwater information obtained from PIRSA and site investigations, indicates that the depth to the
water table in the area is in excess of 12 m below the ground surface. PIRSA summary information
also indicates groundwater quality in the site area to be suitable for irrigation. Therefore the
groundwater quality at this site is unlikely to be an issue.

7.6 Off Site Effects

The Auditor considers that the potential for off site effects of contaminant migration from the site, eg.
as a result of leaching of contaminants to the groundwater table, or stormwater runoff, is negligible.
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8. AUDITOR'S CONCLUSIONS

8.1 	 General

This Site Audit Report has been prepared for the site comprising the southern portion of the former
Hillcrest Hospital described in Lots 351 and 352, Deposited Plan DP48652, located north of
Buckingham Street, Oakden, as part of the redevelopment and sale of the property as 25 residential
allotments and central and connecting access roadways.

This follows the completion of a preliminary environmental site assessment of the whole Hillcrest
Hospital site in 1994, and detailed environmental site assessment in 1996, followed by site
remediation and validation conducted between 1998 /1999 by PPK Environment & Infrastructure Pty
Ltd.

In order to assess whether the environmental consultant's investigations have been satisfactory, the
Auditor has to determine whether:

• the site history adequately defines the potential contaminants
• the sample density and testing frequency gives a representative picture of site conditions
• the selection of analytes adequately represents the potential site contamination
• the selection of acceptance criteria is appropriate.

In determining the condition of the site, the Auditor has to give consideration to defining the
beneficial uses of the site. This includes issues relating to:

• the health and well being of humans, on or off the site
• environmental impacts to flora and fauna
• impacts of soil contamination on surface water and groundwater.

The EPA has indicated that the Site Audit Report should provide a concluding statement
incorporating one of the following:

• the condition of the site is such that the site is suitable for unrestricted use
• the condition of the site is such that it is suitable only for certain stated uses; any conditions

pertaining to the use of the site must be specified
• the condition of the site presents an unacceptable health and/or environmental risk, and is not

suitable for any use unless remediated.

8.2 Auditor's Conclusions

The conclusions of this Site Audit are set out as follows:

1. The studies conducted by PPK Environment & Infrastructure Pty Ltd were assessed by the
Auditor as being adequate to determine the potential for site contamination.

2. The overall sampling frequency (ie. the test location spacing and the selection of samples) is
considered by the Auditor to be acceptable. The analytical parameters are considered by the
Auditor to be sufficient to adequately characterise the level of soil contamination on the site.

3. The remediation and validation works conducted by PPK were assessed by the Auditor as
being adequate.

4. It is concluded that the remaining heavy metals contamination levels on this site do not pose
unacceptable human health risks. It is also considered that heavy metals contamination levels
on this site are such that they do not pose unacceptable risks to plants which have their root
systems in, or which uptake nutrients from, the site soils, and that the heavy metal contamination
levels also do not pose unacceptable risks to soil fauna such as earthworms.
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5. It is concluded that the remaining organochlorine pesticides (aldrin) levels on this site within the
central and access roadways constitute an unacceptable human health risk, unless access,
and thus exposure, to the soils is restricted. It is concluded that the remaining organochlorine
pesticides (aldrin) levels on this site on the remainder of the site (i.e. the residential allotments)
do not pose unacceptable human health risks.

6. It is concluded that the remaining polycyclic aromatic hydrocarbon (benzo(a)pyrene) levels
(maximum concentration 1.46 mg/kg) on this site do not pose unacceptable human health risks
given the localised occurrences and depths and the 95% UCL below the acceptance criteria.

7. Notwithstanding the widespread presence of a thin layer of fill containing ash and charcoal at
0.5 m depth in the Square Acre, the Auditor is of the opinion that the material does not constitute
an unacceptable health risk (based on the results of testing for PAHs), nor are
thereunacceptable aesthetic implications (having regard to the depth, thickness and general
appearance of the material).

8. Notwithstanding the limited documentation of QA/QC procedures employed by the consultant,
the overall methodology is considered by the Auditor to be acceptable.

9. Contamination levels on the portion of the site representing the residential allotments are such
that there are no unacceptable risks to plants which have their root systems in, or which uptake
nutrients from, - the site soils. The contamination levels also pose no unacceptable risks to soil
fauna such as earthworms.

10. Groundwater information obtained from PIRSA and site investigations, indicates that the depth
to the water table in the area is in excess of 12 m below the ground surface. Groundwater
contamination is therefore not an issue at this site.

11. It is concluded that the potential for off site effects of contaminant migration from the site, eg. as
a result of leaching of contaminants to the groundwater table, or stormwater runoff, is negligible.

On the basis of the above conclusions, the Auditor considers that in accordance with the South
Australian Environment Protection Authority Special Bulletin No. 1, 20 October 1995, the condition of
that portion of the site representing the residential allotments (as shown in Figure 1.2, Site Plan and
Extent of Audit) is such that it is suitable for unrestricted residential use.

The Auditor also considers that the condition of that portion of the site representing the central and
access roadways (as shown in Figure 1.2, Site Plan and Extent of Audit), is such that it is suitable
only for use as access roadways, provided that the conditions as specified below are satisfied:

1. The proposed development of the site is for 25 residential allotments with internal connecting
roadways, as shown in Figure 1.2. The proposed development as documented must be
adhered to.

2. It is a requirement of this Audit that the Auditor be kept informed of any relevant site
redevelopment activities, and that opportunity be given to the Auditor to ensure that the above
conditions are adhered to.

3. If at any time in the future the site is to be redeveloped, then further site characterisation and/or
remediation may be required. A new Audit Report will be required to be prepared for any
other development proposal.
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In accordance with South Australian Environment Protection Authority (EPA) Information Bulletin IS
No. 8, November 1997, Assessment Procedure for Contaminated Sites, table on page 3, Stage 7,
development or building approval by the relevant planning authority must include the Auditor's
Conditions 1 to 3 above.

Signed:

AMD Hall, MIE Aust
Chartered Professional Engineer
Associate Director
Environmental Auditor (Contaminated Land)

BC TONKIN & ASSOCIATES

Date: 23 July 1999
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PPK Environment & Infrastructure Pty Ltd (1999g)
Facsimile 16 July 1999
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Our Reference 27K139A/JCR

16 July 1999

Mr Wayne Gibbings
Brock Barrett Project Marketing
2nd Floor, 422 King William Street
ADELAIDE SA 5000

1.313K
PPK Environment ft
Infrastructure Pty Ltd
PPK House.101 Pirie Street
Adelaide SA 5000
GPO Box 398 Adelaide
SA 5001 Australia
Telephone 08 8405 4300
Int Tel +61 8 8405 4300
Facsimile 08 8405 4301
Email ppkadelgozemail.com.au

ACN 078 034 793
A NATA Certified Quaky Compaq

Dear Wayne

Addenda to Report References 98-597 and 99-395

Further to our telephone conversation of 15 th July 1999, I wish to confirm the following details:

Firstly, The PPK report reference 98-597, of 23 June 1999, entitled °Environmental Site
Assessment Report Lots 351 and 352 DP 48052 Former Hillcrest Hospital Site" makes reference
a deposited plan number 48052, whereas this should read deposited plan number 48652. This
numerical error is present throughout the document, and within the document all references to
DP48052 should be replaced with DP48652.

Secondly, The PPK report reference 99-395, of 25 June 1999, entitled "Site Remediation and
Validation Report Lots 351 and 352 DP48052, Former Hillcrest Hospital Site" also makes
reference a deposited plan number 48052, whereas this should read deposited plan number
48652. This numerical error is present throughout the document, and within . the document all
references to DP48052 should be replaced with DP48652.

We apologise for any inconvenience that this error may have caused, and ask that you append
this letter to each of the reports, to prevent any future confusion this error may create.

Yours faithfu y

Jason Roll ison
Environmental Consultant
PPK Environment & Infrastructure Pty Ltd

cc. Mr Adrian Hall (BC Tonkin and Associates)

PMATANSHAREDWINNVIRONMENTA BMA LCRESTADDENDI .DOC
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Appendix 3

Site Photographs (July 1999)



1: View of site looking west towards site boundary and former Ward 4 area

2: View of site looking east from central roadway showing excavation of Ward 6 (at left).

3: View of central roadway looking west.
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93 	 Port Adelaide Enfield (City)

MIXED USE (OAKDEN) ZONE

Introduction

The objectives and principles of development control that follow apply in the Mixed Use (Oakden) Zone
shown on Map PAdE/27. They are additional to those expressed for the whole of the council area. .

The Mixed Use (Oakden) Zone contains the following areas, shown on Mixed Use (Oakden) Concept
Plan Fig MU(0)/1:

• Institutions
• Recreation and Sporting Club
• Commercial

OBJECTIVES

Objective 1: A zone accommodating recreational and sporting club facilities, short-term
residential, commercial, office and institutional activities, community facilities and
stormwater detention systems within areas designated for such use.

Objective 2: Orderly and co-ordinated redevelopment which accords with defined policy area
requirements and which encourages rehabilitation of existing buildings.

Objective 3: A zone with a functional road and movement network linking with existing public
roads ensuring efficient access to land.

Objective 4: A zone containing a diverse range of land uses which are compatible with one
another and the adjoining Residential (Comprehensive Development) Zone.

PRINCIPLES OF DEVELOPMENT CONTROL

1	 Individual buildings should have a high standard of design, compatible with the:

(a) scale;

(b) built-form; and

(c) external materials

of existing buildings within the locality.

2 Development should not exceed two storeys in height except in that part of the Commercial Area
39a where development should not exceed three storeys in height.

3	 Commercial development and short-term residential accommodation should primarily occur within
existing buildings except in Commercial Area 39a shown on Mixed Use (Oakden) Concept Plan
Fig MU(0)/1.

4	 New roads and thoroughfares, including walkways and bicycle paths, should provide safe and
convenient access and movement for vehicles and pedestrians within the zone, and to adjoining
localities.

5	 Development should be designed and located to retain existing mature trees.

6 Development within the Mixed Use (Oakden) Zone should be designed and located to avoid
detrimental impact on the amenity of adjoining areas and the Residential (Comprehensive
Development) Zone having particular regard to:

(a) noise pollution

(b) air pollution

6 May 1999
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95	 Port Adelaide Enfield (City)

(c) light overspill

(d) overlooking

(e) overshadowing

7
	

Development in the vicinity of Fosters Road should allow for detention devices required for
stormwater management as shown on Mixed Use (Oakden) Concept Plan Fig MU(0)/1.

8 Landscaped buffers should be located on boundaries between the Mixed Use (Oakden) Zone and
the Residential (Comprehensive Development) Zone and between defined areas within the Mixed
Use (Oakden) Zone  for privacy and visual screening in accord with Mixed Use (Oakden) Concept
Plan Fig MU(0)/1.

9 Development of the Administration Building and Czechowicz House, marked on Mixed Use
(Oakden) Concept Plan Fig MU(0)/1, should meet the development requirements for items of
significance on the State Heritage Register.

10 Development within the zone  should be undertaken in accordance with Mixed Use (Oakden)
Concept Plan Fig MU(0)/1.

11 Only pedestrian access should be developed southward from the public road east of the
Administration Building as shown on Mixed Use (Oakden) Concept Plan Fig MU(0)/1.

12 The following kinds of development are non-complying in the Mixed Use (Oakden) Zone:

Agistment and Holding of Stock
Amusement Park
Bank
Bowling Alley
Builders Yard
Bus Depot
Concert Hall
Consulting Rooms with gross leasable

area greater than 250 square metres -
except in Commercial Area 39a

Demolition of State and Local Heritage
Places listed in Tables PAdE/2 and
PAdE/4

Dog Track
Dwelling, except a Detached Dwelling,

where ancillary to a non-residential use
Drive-in Theatre
Electricity Generating Station
Fuel Depot
General Industry
Golf Driving Range
Horse Keeping
Hotel

Intensive Animal Keeping
Junk Yard
Major Public Service Depot
Motel
Motor Repair Station
Offices with gross leasable floor area

greater than 250 square metres - except
in Commercial Area 39a

Petrol Filling Station
Post Office
Prescribed Mining Operations
Refuse Destructor
Retail Showroom
Road Transport Terminal
Service Trade Premises
Shop, or group of shops, with a gross

leasable floor area greater than
100 square metres

Show Ground
Special Industry
Timber Yard
Warehouse

Public Notification

The following developments are listed as Category 1 within the Mixed Use (Oakden) Zone:-

(a) The construction of, alteration or addition to, or change in use to:

(i) short-term residential accommodation;

(ii) convention centre;

(iii) commercial kitchen;

6 May 1999



96	 Port Adelaide Enfield (City)

(iv) recreation and sporting club building;

(v) hospital; or

(vi) community centre,

in existing buildings or new buildings up to two storeys.

(b) The construction of or change in use to:

(i) offices with a gross leasable floor area less than 1000 square metres in Commercial
Area 39a; and

(ii) offices with a gross leasable floor area less than 250 square metres in Commercial Area
39b.

(c) The construction of or change in use to:

(I) consulting rooms with a gross leasable floor area less than 1000 square metres in
Commercial Area 39a; and

(ii) consulting rooms with a gross leasable floor area less than 250 square metres in
Commercial Area 39b.

(d) The construction of or change in use to a shop or group of shops with a gross leasable floor
area less than 100 square metres.

(e) The division of land which creates not more than four additional allotments.

(f) A kind of development which, in the opinion of the relevant authority, is of a minor nature only
and is unlikely to be the subject of reasonable objection from the owners or occupiers of land
in the locality of the site of the development.

(g) A kind of development classified as non-complying which comprises the alteration of, or
addition to, a building which, in the opinion of the relevant authority, is of a minor nature only.

(h) The construction of a building, including a dwelling to be used as ancillary to or in association
with an existing building, which will facilitate the better enjoyment of the purpose for which the
existing building is being used, and which constitutes, in the opinion of the relevant authority,
development of a minor nature only.

(i) The division of land by way of strata plan under the Community Titles Act 1996or the Strata
Titles Act 1988.

(j) The division of land (including for the construction of a road or thoroughfare) where the
applicant proposes to use the land for a purpose which is, in the opinion of the relevant
authority, consistent with the objective of the zone or area under the Development Plan, other
than where the division will, in the opinion of the relevant authority, change the nature or
function of an existing road.

(k) Any development which comprises the construction of, or alteration of or addition to, a water
or waste water (or water and waste water) treatment plant, or associated infrastructure, as
part of a project for the provision, extension or improvement of public infrastructure, and
which is undertaken on land owned by the Crown, a Minister of the Crown, or an agency or
instrumentality of the Crown.

(I) (1) Any development which comprises a special event if:

(i) the special event will not be held over more than three consecutive days; and
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(ii) in the opinion of the relevant authority, an event of a similar or greater size, or of a
similar or greater impact on surrounding areas, has not been held on the same site
(or substantially the same site) within six months immediately preceding the day or
days on which the special event is proposed to occur.

(2) In sub-clause (p)(1):

"special event" means a community, cultural, arts, entertainment, recreational,
sporting or other similar event that is to be held over a limited period of time.

The following development is listed as Category 2 within the Mixed Use (Oakden) Zone except where .

the development falls within the Category 1 list above:-

(a) The construction of or change in use to an indoor recreation centre in Commercial Area 3a.

(b) The alteration of, or change of use to, an existing building, comprising three storeys or more;

(c) The division of land where the applicant proposes to use the land for a purpose which is, in
the opinion of the relevant authority, consistent with the zone or area under the Development
Plan and where the division will, in the opinion of the relevant authority, change the nature or
function of an existing road; and

(d) A building in a situation referred to in Category 1 above where the site of the proposed
development is land adjacent to land in a Residential (Comprehensive Development) Zone.

Policy Area 37: Institutions Area

Introduction

The objectives and principles of development control that follow apply to that part of the Mixed Use
(Oakden) Zone referred to as the Institutions Area shown on Mixed Use (Oakden) Concept Plan
Fig MU(0)/1 and on Map PAdE/56. They are additional to those expressed for the whole of the Mixed
Use (Oakden) Zone and for the council area as a whole.

OBJECTIVE

Objective 1: An area accommodating secure hospital and associated administrative and
support buildings.

PRINCIPLES OF DEVELOPMENT CONTROL

1	 Development undertaken in the Institutions Area should primarily be buildings and structures
associated with the use of the land as secure hospitals.

2 	 Access/egress to the Institutions Area should be restricted to:

(a) a single access point on the east to west access road leading from Fosters Road into
the James Nash House Complex; and

(b) a single access point located on Fosters Road for the Services to the Elderly Complex
in accordance with Mixed Use (Oakden) Concept Plan Fig MU(0)/1.

3 	 Off-street parking space sufficient to accommodate the vehicles of users and visitors to the
James Nash House Complex and the Services to the Elderly Complex should be provided within
the Institutions Area.

4 New buildings should be designed and constructed of materials and be of a scale sympathetic
with the overall character and built-form of the area.

5	 New buildings, except outbuildings and ancillary uses, should be set-back 15 metres from
Institution Area boundaries which adjoin the Residential (Comprehensive Development) Zone.
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Policy Area 38: Recreation and Sporting Club Area

Introduction

The objectives and principles of development control that follow apply to that part of the Mixed Use
(Oakden) Zone referred to as the Recreation and Sporting Club Area on Mixed Use (Oakden) Concept
Plan Fig MU(0)/1 and on Map PAdE/56. They are additional to those expressed for the whole of the
Mixed Use (Oakden) Zone and for the council area as a whole.

OBJECTIVE

Objective 1: An area primarily accommodating recreational uses, sporting and associated
training facilities, administrative uses and club rooms which do not impact on the
viability of the Neighbourhood Centre (Northfield) Zone on the corner of Fosters
Road and Folland Avenue at Northfield.

PRINCIPLES OF DEVELOPMENT CONTROL

1	 Development undertaken within the Recreational and Sporting Club Area should be primarily
sporting club facilities, recreational and associated training facilities, administrative uses, club
rooms and hospitality uses.

2 Unrestricted views should be maintained between the north east section of Commercial Area 39b
and the Recreation and Sporting Club Area.

Policy Area 39: Commercial Area

Introduction

The objective and principles of development control that follow apply to that part of the Mixed Use
(Oakden) Zone referred to as the Commercial Area, shown on Mixed Use (Oakden) Concept Plan
Fig MU(0)/1 and on Map PAdE/56. They are additional to those expressed for the whole of the Mixed
Use (Oakden) Zone and for the council area as a whole.

OBJECTIVE

Objective 1: An area accommodating commercial development in Area 39a with mixed
commercial uses in existing buildings and short-term residential accommodation
in Area 39b.

PRINCIPLES OF DEVELOPMENT CONTROL

1	 Development in the Commercial Area should be:

(a) in Area 39a, commercial development, including gymnasium, fitness centre, office and
consulting rooms, or similar use, which is compatible with the role of the Oakden
Neighbourhood Centre and which complements adjoining development in the Mixed
Use (Oakden) Zone.

(b) in Area 39b, short-term residential accommodation, commercial food preparation,
consulting rooms, childcare facilities, offices, convention facilities and ancillary uses;
such uses to be primarily within existing buildings.

2 Office development and consulting room development proposed in new buildings should not
exceed, in total:

(a) 1000 square metres in Commercial Area 39a;

(b) 500 square metres in Commercial Area 39b.

3 Landscaped buffers with a minimum width of three metres should be located on the boundaries of
the Commercial Area as shown on Mixed Use (Oakden) Concept Plan Fig MU(0)/1.
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Soils Remaining on Site - Residential Allotments Sample and Analysis Summary 	 BC TONKIN & ASSOCIATES

Date Location
No

Sample
No

Min
Depth

Max
Depth

OA/
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHs OCPa OPPs VACS VHCs Tot
Phan

Tot
Cyan

Trlaz

24/5/99 L4 A(H) 0.50 x

24/5/99 L4 B(H) 0.50 x

24/5/99 L6 A(H) 0.50 x x

24/5/99 L6 B(H) 0.50 x x

16/7/98 SPO1 550 0.55 0.65 x x x x x x x x

16/7/98 spot 650 0.65 0.75 x a x x x x x

16/7/98 SPO2 800 0.80 0.85 x x x x x x x

16/7/98 SPO2 850 0.85 0.95 x x a x x x x x

16/7/98 spin 400 0.40 0.45 x x x x x x x x

16/7/98 spin 450 0.45 0.55 x x x x x x x

16/7/98 SPO4 1300 1.30 1.35 x x x x x x x

16/7/98 SPO4 1350 1.35 1.45 x x x x x x x x

16/7/98 SP05 1000 1.00 1.05 x x x x x x x x

16/7/98 SPO5 1550 1.55 0.70 x x x x x x x x

16/7/98 SPO5 700 0.70 0.80 x x x x x x x

16/7/98 SPO6 570 0.57 0.60 x x x x x x x

16/7/98 SPO6 600 0.60 0.70 BFD x x x x x x x x

16/7/98 spy; 600d 0.60 0.70 PS x x x x x x x x

2/10/98 SP 11 500 0.50 x x a x x x x x x x

16/7/98 T3A 150 0.15 0.30 x x x

16/7/98 T3A 400 0.40 0.50 x x x

16/7/98 T3B 400 0.40 0.50 x x x

16/7/98 T3C 450 0.45 0.55 x x x

16/7/98 T3D 400 0.40 0.50 x x x

16/7/98 T4A 400 0.40 0.50 x a x x

16/7/98 T4B 150 0.15 0.30 x x x x

16/7/98 T4C 000 0.00 0.15 x x x x

16/7/98 T4C 400 0.40 0.50 x x x x

10/6/98 'rpm 150 0.15 0.30 x x x x x x x x

.	 10/6/98 Tp03 400 0.40 0.50 x x x x x x x x

10/6/98 TPO5 200 0.20 0.30 x x x x x x x x

10/6/98 TPO5 550 0.55 0.65 x x x x x x x x

Brock Barrett Project Marketing

Lots 351 and 352. DP 48052

Job No: 98.0295/S, 22/07/99

Sample and Analysis Summary Soils Remaining on Site • Residential Allotments
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Soils Remaining on Site - Residential Allotments Sample and Analysis Summary
	

RC TONKIN & ASSOCIATES

Date Location
No

Sample
No

Min
Depth

Max
Depth

OA /
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHa OCPa OPPa VACS VHCe Tot
Phan

Tot
Cyan

Trlaz

10/6/98 TP07 1800 1.80 1.90 x x x x x x x x

10/6/98 TP07 200 0.20 0.30 x x x x x x x x

10/6/98 TP07 900 0.90 1.00 x x x x x x x x

10/6/88 TP08 150 0.15 0.30 PS x x x x x x x x

10/6/98 wog 150d 0.15 0.30 BFD x x x x x x x x

10/6/98 TP08 1600 1.60 1.70 a x x x x x x x

10/6/98 TP08 400 0.40 0.50 x x x x x x x x

10/6/98 wag 150 0.15 0.30 x x x x x x x x

10/6/98 TP09 900 0.90 1.00 x x x x x x x

aa10/6/98 TP10 300 0.30 0.40 PS x x x x x x x x x x

10/6/98 TP10 300d 0.30 0.40 BFD x x x x x x x x

10/6/98 TP10 600 0.60 0.70 x x x x x x x x

10/6/98 TP11 250 0.25 0.35 x x x x x x x x

10/6/98 TP11 400 0.40 0.50 x a x x x x x x

11/6/98 TP12 000 0.00 0.15 a x x x x x x x x

11/6/98 TP12 900 0.90 1.00 x a x x x x x x

11/6/98 TP13 100 0.10 0.20 x a x x x x x x

11/6/98 TP13 1450 1.45 1.55 x x x x x x x x

11/6/98 TP14 150 0.15 0.25 x a x x x x x x x a x

11/6/98 TP14 1900 1.90 2.00 x x x x x x a x

11/6/98 TP14 400 0.40 0.50 a x x x x x x x

5/6/98 TP15 000 0.00 0.15 x a a x a x a x x

5/6/98 TP15 900 0.90 0.10 x x x x x x x x

5/6/98 TP18 150 0.15 0.30 x x x x x x a x

5/6/98 TP16 900 0.90 1.00 x x x x x x x x

5/6/98 TP17 150 0.15 0.30 x x x x x x x x

5/698 TP17 1700 1.70 1.80 x x x x x x x x

5/6/98 TP18 150 0.15 0.30 x x x x x x x x

5/6/98 Tp18 1700 1.70 1.80 x x x x x x x

5/6/98 TP18 900 0.90 1.00 x x x a x x x x

5/6/98 TP19 150 0.15 0.30 PS x x x x x x x x

5/6/98 TN 9 1500 1.50 1.60 x x x x x x x x

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/S, 22/07/99

Sample and Analysis Summary Soils Remaining on Site • Residential Allotments
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Soils Remaining on Site - Residential Allotments Sample and Analysis Summary 	 Bc TONKIN ar ASSOCIATES

Date Location
No

Sample
No

Mla
Depth

Max
Depth

OA /
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHs OCP8 OPPs VACs VHCs Tot
Phen

Tot
Cyan

Trlaz

5/6/98 TP19 150d 0.15 0.30 BFD x x : x x x x x

5/6/98 TP20 400 0.40 0.50 x x x x x x x x x x

5/6/98 TP20 900 0.90 1.00 x x x x x x x x

9/6/98 TP22 1400 1.40 1.50 x x x x x x x x

9/6/98 TP22 300 0.30 0.45 x x x x x x x x

9/6/98 TP22 500 0.50 0.60 x x x x x x x x

9/6/98 TP23 000 0.00 0.15 x x x x x x x x x

9/6/98 TP23 900 0.90 1.00 a x x x x x x x

9-10/6/98 TP24 000 0.00 0.15 PS x x x x x x x x

9-10/6/98 TP24 000d 0.00 0.15 BFD x x x x x x x x

9-10/6/98 TP24 500 0.50 0.60 x x x x x a x x

10/6/98 TP25 000 0.00 0.15 PS x x x x x x x x

10/6/98 TP25 000d 0.00 0.15 BFD x x x x x x x x

10/6/98 TP25 1550 1.55 1.65 x x x x x x x x

10/6/98 TP25 250 0.25 0.40 x x x x x x x x

5/6/98 TPSA01 330 0.33 0.37 x x x x x x x x x x x

5/6/98 TPSA01 600 0.60 0.75 x x x x x x x x

5/6/98 TPSA02 350 0.35 0.45 PS x x x x x x x a

5/6/98 TPSA02 350d 0.35 0.45 BFD x x x x x x x x

5/6/98 TPSA02 700 0.70 0.80 x x x x x x x x

5/6/98 TPSA03 000 0.00 0.15 x x x x x x x x x

5/6/98 TpsA03 700 0.70 0.85 x x x x x x x x x x x

5/6/98 TPSA04 350 0.35 0.50 x x x x x x x x

5/6/98 TPSA04 700 0.70 0.80 x x x x x x x x

5/6/98 TPSA04 900 0.90 1.00 x x x x x x x x

9/6/98 TPSA05 200 0.20 0.35 x x x x x x x x

9/6/98 TPSA05 450 0.45 0.60 PS x x x x x x x x

9/6/98 TPSA05 450d 0.45 0.60 BFD x x x x x x x

9/6/98 TPSA06 350 0.35 0.50 x x x x x x x x

9/6/98 TPSA06 700 0.70 0.85 x x x x a x x x

9/6/98 TPSA07 500 0.50 0.60 x x x x x x x x

9/6/08 TPSA07 850 0.85 1.00 x x x x x a x x

Brock Barrett Protect Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/S, 22/07/99

Sample and Analysis Summary Soils Remaining on Site - Residential Allotments
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Soils Remaining on Site - Residential Allotments Sample and Analysis Summary 	 BC TONKIN at ASSOCIATES

Date Location
No

Sample
No

Min
Depth

Max
Depth

CIA /
GC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHs OCPe OPPs VACs VHCs Tot
Plum

Tot
Cyan

Trlaz

9/6/98 TPSA08 150 0.15 0.30 x x x x x x x x x

9/6/98 TPSA08 900 0.90 1.00 x x x x x x x x

9/6/88 TPSA09 000 0.00 0.15 x x

a

x x x x x x

9/6/98 TPSA09 2150 2.15 2.25 x x x x x x x x

Total Number of Samples 100 	 Samp e Numbers: 8 98 0 0 0 87 1 87 96 87 0 87 0 1 0 0 0 0 88 0 5 79 11 0 0 0 5 0 0

PS : primary sample. FD: field duplicate (not analysed). BFD: blind field duplicate, ILD - Interlaboratory duplicate, SS - indicates number of discrete subsamples in a composite

Number of Field Duplicates (Primary Samples): 	 8	 Number of Blind Field Duplicates: 	 8	 Number of Interlaboratory Duplicates: 	 0

Analysing Laboratory Details

Laboratory: AMDEL Laboratory Report: 8a00838 Report Date: 23/07/98 Nata Endorsed:

Laboratory: AMDEL Laboratory Report: 8a00719 Report Date: 19/06/98 Nata Endorsed:

Laboratory: AMDEL Laboratory Report: 8A01046 Report Date: 9/10/98 Nata Endorsed:

Laboratory: AMDEL Laboratory Report 9A00414 Report Date: 27/05/99 Nata Endorsed:

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/S, 22/07/99

Sample and Analysis Summary Soils Remaining on Site - Residential Allotments
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Soils Remaining on Site - Ward 4 Sample and Analysis Summary 	 nc: TONKIN & ASSOCIATES

Date Location
No

Sample
No

MM
Depth

Max
Depth

OA /
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHs OCPB OPPs VACS VHCs Tot
Phen

Tot
Cyan

Trlaz

19/10/98 BD1 1 1.00 BFD-UWB4 x

19/10/98 BD2 1 1.00 BFD-
UWB11

x

30/10/98 13134 1 1.00 BFD-
UWB25 I 1

x

19/10/98 UWBO1 ' 1 1.00 x

19/10/98 UWBO2 1 1.00 x

19/10/98 UWBO3 1 1.00 x

19/10/98 UWE304 1 1.00 PS x

19/10/98 UWBO5 1 1.00 x

19/10/98 UWBO6 1 1.00 x

19/10/98 UWBO7 1 1.00 x

19/10/98 UWB08 1 1.00 x

19/10/98 UW1309 1 1.00 x

19/10/98 UWB10 1 1.00 x

19/10/98 UWB11 1 1.00 PS x

19/10/98 UWB12 1 1.00 •
x

19/10/98 UWB13 1 1.00 x

19/10/98 UWB14 1 1.00
•

x

19/10/98 UW815 1 1.00 x

19/10/98 UWB16 1 1.00

19/10/98 UWB17 1 1.00 x

19/10/98 UWB18 1 1.00 x

30/10/98 UWB19 1 1.00 x

30/10/98 UWB20 1 1.00 x

30/10/98 UWB21 1 1.00 PS x

30/10/98 UWB22 1 1.00 x

30/10/98 UWB23 1 1.00 x

30/10/98 UWB24 1 1.20 x

30/10/98 UWB25 1 1.00 x

24/3/99 VWB1 a 0.40 x x x x x x x x x x x x x

24/3/99 VWB2 a 0.15
•

x

24/3/99 VWB3 a 0.30 x

Brock Barrett Project Marketing
Lots 351 and 352, DP 48052

Job No: 98.0295/W4, 22/07/99
Sample and Analysis Summary Soils Remaining on Site - Ward 4
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Soils Remaining on Site - Ward 4 Sample and Analysis Summary 	 Bc TONKIN & ASSOCIATES

Date Location
No

Sample
No

Min
Depth

Max
Depth

GA /
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag Ti Sn Zn BTEX TPH PAHs OCPs OPPs VACs VHCs Tot
Phan

Tot
Cyan

Trlaz

24/3/99 VW1:13 b 0.60 x x x x x x x x X x x x x x x x x x x

24/3/99 VWEi4 a 0.20 x x x x x x x x x x x x x

24/3/99 VWB5 a 0.35 x

24/3/99 VWB6 a 0.40 x

Total Number of Samples 35 	 Samp e Numbers: 2 3 1 0 1 3 1 3 3 3 0 3 1 3 1 0 0 1 3 3 3 3 35 0 0 0 0 1 0

PS : primary sample, FD: field duplicate (not analysed), BFD: blind field duplicate, ILD - interlaboratory duplicate, SS - indicates number of discrete subsamples in a composite

Number of Field Duplicates (Primary Samples): 	 3	 Number of Blind Field Duplicates: 	 3 	 Number of Interlaboratory Duplicates: 	 0

Analysing Laboratory Details

Laboratory: 	 AMDEL Laboratory Report 9A00288 Report Date: 3/05/99 Nata Endorsed:

Laboratory: 	 AMDEL Laboratory Report 9A00352 Report Date: 30/04/99 Nata Endorsed: Se

Laboratory:	 AMDEL Laboratory Report 9A00251 Report Date: 9/04/99 Nata Endorsed: 	 WI

Laboratory: 	 AMDEL Laboratory Report: 8a01095 Report Date: 23/10/98 Nata Endorsed: R
Laboratory:	 AMDEL Laboratory Report: 8a01135 Report Date: 5/11/98 Nata Endorsed: W

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/W4, 22/07/99

Sample and Analysis Summary Soils Remaining on Site • Ward 4
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Soils Remaining on Site - Ward 6 Sample and Analysis Summary 	 nc TONKIN & ASSOCIATES

Data Location
No

Sample
No

Min
Depth

Max
Depth

DA/
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHs OCPe OPPe VAC. VHCs Tot
Phen

Tot
Cyan

Trlaz

24/5/99 HB EF1 0.80 PS x

24/5/99 HB EF2 0.80 BFD-EF2 x

24(5/99 HB WF1 0.80 x

26/5/99 HNE NEB 0.80 x
i

26/5/99 HNE NES 0.00 0.15 x

26/5/99 HNE NWB 0.80 PS x

26/5/99 HNE NWB2 0.80 BFD-NWB2 x

26/5/99 HNE NWS 0.00 0.15 x

26/5/99 HNE SAND x

26/5/99 HNE WB 0.80 x

26/5/99 HNE WS 0.00 0.15 x

26/5/99 HNEB E 0.80 x

26/5/99 HNEB W 0.80 x

24/5/99 HSE B 0.80 x

24/5/99 HSE S 0.00 0.15 x

24/5/99 HSW B 0.80 x

24/5/99 HSW S 0.00 0.15 x

24/5/99 HW B 0.80 x

24/5/99 HW S 0.00 0.15 x

12/10/98 UB 31 1.00 1.20 x

12/10/98 UB 32 1.00 1.20 x

12/10/98 UB 33 1.00 1.20 x

12/10/98 UB 34 1.00 1.20 x

12/10/98 UB 35 1.00 1.20 x

12/10/98 UB 36 1.00 1.20 x

12/10/98 UB 37 1.00 120 x

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/W6, 22J07/99

Sample and Analysis Summary Soils Remaining on Site • Ward 6



00Total Number of Samples 26
	

Sample Numbers: 26 00000000 000 000000000000000

Date 	 I Location I Sample I Min 	 Max
No Il No 	 Depth Depth

Sb 	 Ba Be Cd Co Cr 	 Cu Pb Mn Hg Mo NI 	 Se Ag TI 	 Sn Zn BTEX TPH PAHs OCPa OPPa VACe VHCs Tot 	 Tot Trlaz
Phen Cyan

OA /	 pH As
OC

MI • • MI NM 	 I= NM MI 11•11 MI 	 OM MO MI NM I= ♦

Soils Remaining on Site - Ward 6 Sample and Analysis Summary 	 roc: TONKIN & ASSOCIATES

PS : primary sample, FD : field duplicate (not analysed), BFD : blind field duplicate, ILD - interlaboratory duplicate, SS - indicates number of discrete subsamples In a composite

Number of Field Duplicates (Primary Samples): 	 2 	 Number of Blind Field Duplicates: 	 2	 Number of Interlaboratory Duplicates: 	 0 

Analysing Laboratory Details

Laboratory: AMDEL 	 Laboratory Report 9A00432
	

Report Date: 1/06/99
	

Nata Endorsed:

Laboratory: AMDEL
	

Laboratory Report 9A00414
	

Report Date: 27/05/99
	

Nata Endorsed:

Laboratory: AMDEL 	 Laboratory Report: 8a01075
	

Report Date: 16/10/98
	

Nata Endorsed:       

Brock Barrett Project Marketing
Lots 351 and 352, DP 48052

Job No: 98.0295/W6, 22/07/99
Sample and Analysis Summary Soils Remaining on Site - Ward 6
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Soils Remaining on Site - Settlers Farm Sample and Analysis Summary 	 BC TONKIN & ASSOCIATES

Date Location
No

Sample
No

Min
Depth

Max
Depth

CIA/
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hp Mo NI Se Ap TI Sn Zn BTEX TPH PAHs OCPs OPPs VACS VHCs Tot
Phen

Tot
Cyan

Trlaz

9/06/99 LOT 279 1 0.30 0.40 x x x x x x x x x

9/06/99 LOT 282a 1 0.30 0.40 PS x x x x x x x x x

9/06/99 LOT 282b 1 0.30 0.40 BFD x x x x x x x

9/06/99 LOT 284 1 0.30 0.40 x x x x x x x x x

9/06P99 LOT 298 1 0.30 0.40 x x x x x x x x x

9/06/99 LOT 303 1 0.30 0.40 a x x x x x x a x x x

9/06/99 LOT 3X 1 0.30 0.40 x x x x x x x x x

Total Number of Samples 7	 Samp e Numbers: 7 7 0 0 0 7 0 7 7 7 0600000 07 0 1 1 6 0 0 0 0 0 0

PS : primary sample, FD : field duplicate (not analysed), BFD : blind field duplicate, ILD - Interlaboratoryduplicate, SS - indicates number of discrete subsamples In a composite

Number of Field Duplicates (Primary Samples): 	 1	 Number of Blind Field Duplicates: 	 1	 Number of Interlaboratory Duplicates: 	 0 

Analysing Laboratory Details

Laboratory: AMDEL 	 Laboratory Report: 9A00455
	

Report Date: 9/06/99 	 Nata Endorsed: [ki       

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/SF, 22/07/99

Sample and Analysis Summary Soils Remaining on Site - Settlers Farm
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Soils Remaining on Site - Walkley Heights Sample and Analysis Summary 	 BC TONKIN & ASSOCIATES

Date Location
No

Sample
No

Min
Depth

Max
Depth

OA /
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHs OCPs OPPa VACe VHCs Tot
Phen

Tot
Cyan

Trlaz

17/05/99 IMPF 1N x x x x x x x x x x x

17/05/99 IMPF 2E x x x x x x x x x x x

17/05/99 IMPF 3S x x x x x x x x x x x

17/05/99 IMPF 4Wa PS x x x x x x x x x x x

17/05/99 IMPF 4Wb BFD-4Wb x x x x x x x x x x x

17/05/99 IMPF 5E x x x x x x x x x x x

Total Number of Samples 6 	 Samp a Numbers: 6 6 0 0 0 6 0 6 6 6 0 6 0 6 0 0 0 0 6 0 0 0 6 6 0 0 0 0 0

PS : primary sample, FD : field duplicate (not analysed), BFD : blind field duplicate, ILD - intertaboratory duplicate,' SS - Indicates number of discrete subsamples in a composite

Number of Field Duplicates (Primary Samples): 	 1 	 Number of Blind Field Duplicates: 	 1	 Number of Interlaboratory Duplicates: 	 0 

Analysing Laboratory Details

Laboratory: AMDEL 	 Laboratory Report: 9A00386
	

Report Date: 17/05/99 	 Nata Endorsed:       

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/WH, 22/07/99

Sample and Analysis Summary Soils Remaining on Site • Walkley Heights
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Soils Remaining on Site - Central and Access Roadways Sample and Analysis Summary 	 nc TONKIN & ASSOCIATES

Date Location
No

Sample
No

MIn
Depth

Max
Depth

OA /
OC

pH As Sb Ba Be Cd Co Cr Cu Pb Mn Hg Mo NI Se Ag TI Sn Zn BTEX TPH PAHs OCPs OPPs VACs VHCs Tot
Phen

Tot
Cyan

Trlaz

2/10/98 SPIO 500 0.50 x x x x x x x x x x

9/6/98 TPRO1 200 0.20 0.30 x x x x x x x x

9/6/98 TPRO1 400 0.40 0.50 x x x x x x x x

9/6/98 TPRO1 900 0.90 1.00 PS x x x x x x x x

9/6/98 TPRO1 900d 0.90 1.00 BFD x x x x x x x

9/6/98 TPR02 000 0.00 0.15 PS x x x x x x x x x

9/6/98 TPRO2 000d 0.00 0.15 BFD x x x x x . x x x x

9/6/98 TPRO2 400 0.40 0.50 x x x x x x x x

9/6/98 TPRO2 900 0.90 1.00 x x x x x x x x

9/6/98 TPRO3 060 1.50 1'60 x x x x x x x x x

9/6/98 TPR03 1500 0.40 0.50 x x x x x x x x

9/6/98 TPRO3 400 0.06 0.15 x x x x x x x x

10/6/98 TPRO4 060 0.40 0.50 x x x x x x x x

10/6/98 TPRO4 400 0.06 0.20 x x x x x x x x

10/6/98 TPRO4 900 0.90 1.00 x x x x x x x x

10/6/98 TPR05 000 0.00 0.15 PS x x x x x x x x x x x

10/6/98 TPRO5 000d 0.00 0.15 BFD x x x x x x x x

10/6/98 TPRO5 150 0.15 0.30 x x x x x x x x

10/6/98 TPRO5 400 0.40 0.50 x x x x x x x x

5/6/98 TPRO7 1600 1.60 1.70 x x x x x x x x

5/6/98 TPRO7 300 0.30 0.45 x x x x x x x x

5/6/98 TPRO7 450 0.45 0.60 x x x x x x x x

24/3/99 VR1 a 0.70 x x x x x x x x x x x x x x x x x x

24/3/99 VR2 a 0.20 x x x x x x x x x x x x x

24/3/99 VR3 a 0.20 x

24/3/99 VR4 a 0.45 x

Brock Barrett Project Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/R, 22/07/99

Sample and Analysis Summary Soils Remaining on Ste - Central and Access Roadways



Max 	 OA/	 pH As Sb	 Ba Be Cd Co Cr 	 Cu Pb Mn Hg Mo NI 	 Se Ag TI 	 Sn Zn BTEX TPH PAHs OCPs OPPs VACe VHCs Tot 	 Tot Trlaz
Depth 	 QC 	 Phen Cyan

Date 	 Location
No

Sample Min
No Depth

Total Numbe r of Samples 26 Samp e Numbers: 01 24 1 0 1 24 2 24 24 24 0 24 1 3 0 0 1 24 2 3 24 8 0 0 1 1 0

MI • MI • MINIMMO 	 MO NM • 	 MI • MN I= • MI I= •

Soils Remaining on Site - Central and Access Roadways Sample and Analysis Summary 	 rie TONKIN & ASSOCIATES

PS : primary sample, FD : field duplicate (not analysed), BFD : blind field duplicate, ILD - interlaboratory duplicate, SS - indicates number of discrete subsamples In a composite

Number of Field Duplicates (Primary Samples): 	 3 	 Number of Blind Field Duplicates: 	 3 	 Number of Interlaboratory Duplicates: 	 0 

Analysing Laboratory Details

Laboratory: AMDEL 	 Laboratory Report 8a00719
	

Report Date: 19/06/98
	

Nata Endorsed:

Laboratory: AMDEL
	

Laboratory Report 8A01046
	

Report Date: 9/10/98
	

Nata Endorsed: lie

Laboratory: AMDEL
	

Laboratory Report: 9A00251
	

Report Date: 9/04/99
	

Nata Endorsed:       

Brock Barrett Pro)ect Marketing

Lots 351 and 352, DP 48052

Job No: 98.0295/R, 22/07/99
Sample and Analysis Summary Soils Remaining on Site - Central and Access Roadways



Appendix 6

Auditor Statistics
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Central and Connecting Access Roadways Statistics: Summary BC TONKIN co ASSOCIATES

Contaminant Count
Arithmetic

Mean Min Max
Standard
Deviation

Confidence
Unlit (+1-) 95% UCL ANZECC B

Assessment Criteria

Auditor Criterl 	 NEHF A SAHC HIL

Benzo(a)pyrene 24 0.30 0.25 1.46 0.25 0.10 0.40 1 1

Aldrin 8 0.35 0.05 2 0.69 0.47 0.82 0.5 10

DDD 8 0.05 0.05 0.05 0.00 0.00 0.05

DDE 8 0.05 0.05 0.05 0.00 0.00 0.05 0.5

Dieldrin 8 0.09 0.05 0.3 0.09 0.06 0.15 0.2 0.5 10

Arsenic 24 3.85 2.5 11 2.34 0.94 4.79 20 20 100 100

Copper 24 13.21 2.5 34 7.20 2.88 16.09 60 1000 100

ZInc 24 34.73 2.5 190 46.59 18.64 53.37 200 7000 500

Note: Statistics have been calculated assuming non detect values to be half of the laboratory detection limit.
• Indicates a non detect value (shown as half of the relevant detection limit.)

Min Depth (m) ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
Max Depth (m) Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052

Soil Type NEHF A Standard residential (NEHF 1996) Job No: 98.0295/R, 23/07/99

SAHC HIL Health Investigation Levels (SAHC 1993) Statistics: Summary, Central and Connecting Access Roadways
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Soils Remaining on Site (Residential Allotments and Imported Fill) Statistics: Summary 	 BC TONKIN & ASSOCIATES

Contaminant Count
Arithmetic

Mean Min Max
Standard
Deviation

Confidence
Limit (+/-) 95% UCL ANZECC B

Assessment Criteria

Auditor Criteri 	 NEHF A SAHC HIL

Benzo(a)pyrene 83 0.26 0.25 1.3 0.12 0.02 0.29 1 1 1

Aldrin 84 0.10 0.05 1.8 0.21 0.05 0.14 0.5 10

DDD 84 0.05 0.05 0.05 . 0.00 0.00 0.05

DDE 84 0.05 0.05 • 0.05 • 0.00 0.00 0.05 0.5

Dieldrin 84 0.05 0.05 • • 0.1 0.01 0.00 0.05 0.2 0.5 10

Arsenic 114 4.70 2.5 • 26 4.00 0.73 5.43 20 20 100 100

Copper 112 21.64 2.5 595 58.61 10.86 32.50 60 1000 100

Zinc 114 27.06 2.5 202 30.33 5.57 32.63 200 7000 500

Note: Statistics have been calculated assuming non detect values to be half of the laboratory detection limit.
•Indicates a non detect value (shown as half of the relevant detection limit.)

Min Depth (m) ANZECC B Environmental Investigation Levels (ANZECC/NHMRC 1992) Brock Barrett Project Marketing
Max Depth (m) Auditor Criteria Site specific criteria as recommended by the Environmental Auditor Lots 351 and 352, DP 48052

Soil Type NEHF A Standard residential (NEHF 1996) Job No: 98.0295/S, 22/07/99
SAHC HIL Health Investigation Levels (SAHC 1993) Statistics: Summary, Soils Remaining on Site (Residential Allotments and Imported Fill)



Appendix 7

Rust PPK Pty Ltd (1994) Report of Potential
Environmental Issues and Preliminary Testing at

Hillcrest Hospital, Fosters Road, Gilles Plains, SA,
94/730 27F358A, 2 December 1994.



Department of Environment
and Natural Resources

RUST PPK Pty Ltd
Environment & Infrastructure

• ,171\--i-cA.c(

Report of Potential
Environmental Issues
and Preliminary Testing
at Hillcrest Hospital,
Fosters Road,
Gilles Plains, SA

100 North Terrace
Adelaide SA 5000 Australia
Telephone: (08) 212 5733
Facsimile: (08) 212 4686

ii

IL
94/730
27F358A
2 December, 1994



I 

RUST PPK Pty Ltd
ACN 058 381 507

' NorfhTeriace
Azelaiae. Souti' 	 s:7a. a
(130 Box 398. Ace ,a ce
SA 5001 Australia
Telephone (08) 212 5733
Int ref -61 8 212 5733
Facsimile (08) 212 4686

A N4A7A Certact Quaky Sa-cary
Our Ref: 2710/2904/27F358A

Environment & Infrastructure

2 De,cembcr, 1994

Manager - Propert y:Services
Department of Environment & Natural Resources
Resource Conservation and Management Group
Treasury Building
144 King William Street
ADELAIDE SA 5000

Attention: Mr. Peter Lawrence

Dear Sir,

•Re: Report of Potential Environmental Issues and Preliminary
Testing at Hillcrest Hospital, Fosters Road, Gilles Plains, SA

We are pleased to provide our report on the titled subject. The report includes both the earlier
draft site history report and subsequent preliminary test work.

We would welcome any comments you may have Please do not hesitate to contact the
undersigned if you wish to discuss any aspect of the report or if you require further assistance.

,;14

Yours faithfully,

iTu
LES GRAY,
Senior Consultant

P.m° cri recyciecl mow

I.
I.

I.
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Executive Overview

Background to this Report

RUST PPK Pty Ltd was commissioned by the Resource Conservation and . Management Group of the
Department of . EnVirOnmeni and:ficiturat: ResourceSto. ; inyestigaie.. andj.(,:report,i.On:thepiitential site
contamination, environmental and other relateiriSiues arising . from- historical - site
activities on a 46.1 hectare section of the Hillcrest Hospital property, Fosters'Road, Gilles Plains and
a 2.3 hectare adjoining area used by the IDSC (Intellectual Disability Services Council) Strathmont
Centre. The work was carried out in two steps. Initially a review was carried out of historical, site
inspection and anecdotal information. This was followed by a limited sampling and testing program
and trial backhoe excavation to test information regarding the presence of buried building rubble.
The purpose of the - .:reportis to MI the disclosure• objectives of .the current owner, the South
Australian State Government, pending sale negotiations for the site.

Limited Sampling and Testing Program

A limited sampling and testing program was designed on the basis of information obtained from site
history research, detailed in subsequent sections.

Eighteen samples were taken from a total of thirteen locations across the site and none revealed
evidence of unacceptable concentrations of the contaminants for which analytical tests were
conducted.

A total of eleven of the locations were tested for contaminants usually associated with coke ash
disposal. Six of these were on an approximate 20 metre triangular grid east of Litchfield House in an
area of suspected coke ash disposal. Other sample locations were in fawned areas as follows:

in a suspected former market garden area south of the Industrial Therapy Building,
in a suspected ash disposal area south of the Boiler House and in a further suspected, ash
disposal area on the 'Square Acre'.

A further sample was taken from the .suspected former orchard area in the south-east corner of the
site. The absence of significant concentrations of these contaminants . suggests that there were
negligible qicantities of coke ash in the samples. It will be appreciated that single samples cannot be
taken as representative of an entire area and it remains a possibility that high concentrations of coke
ash are present elsewhere either inside or outside the broad areas suggested from anecdotal
information.

I L.	
A total of four samples were tested for organochlorine pesticides and metals possibly associated with
relevant cropping and orchard activities and again concentrations were within acceptable limits.
Tests were conducted on samples from a former market garden area east of Litchfield House, from a
former market garden area south of the Industrial Therapy building, from a former orchard area in
the south-east corner of the site and from the Hospital Paddock at the northern end of the site. These

. preliminary results for the former cropping and orchard areas are encouraging however are
insufficient to discount the possible presence of such contaminants from untested locations on the site

11;	
where there is evidence of cropping and/or orchard activities.

Department of Environment & Natural Resources
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Six boreholes drilled in an approximate 20 metre triangular grid pattern east of Litchfield House
failed to find any evidence of the burial of building rubble. It will be appreciated that the anecdotal
information indicated a large area in which such burial may have occurred and only a small part of
this area was tested

Trial Backhoe Excavation of Buried Building Rubble

Excavations were dug to a depth -Of approximately 1.5 metres in a [brazier' immediately south of the
fenceline which separates the Hospital Paddock from the remainder of the site.

Buried building rubble was unearthed confirming anecdotal evidence. The rubble had a soil coverage
of approximately 0.3 metres and extended to a depth greater than 1.7 metres. The backhoe was
unable in the time available to dislodge one large piece of concrete. In this small area there was no
evidence of chemical contaminants.

However there are reports of up to 50 burial trenches in this area of the site alone, some of which
may contain different materials. The presence of this rubble could impact on housing development
costs in localised areas of the site.

Current Status on the Site

It is proposed that the site be used for residential development in an expansion of the substantial area
of single storey residential development which has occurred in the past I to 2 years to the immediate
south and south-east of the site.

Parts of the Hillcrest Hospital property will not be sold including some of the more recently
constructed buildings such as James Nash House (1989) Mason House (1980) and the Psychogeriatric
Ward (1975). Many of the functions and activities formerly carried out at Hillcrest will be transferred
to other sites. Relocation of the patients and staff was well underway at the time of publication of this
report.

Some former accommodation wards have been demolished in the recent past while some others are
vacant at present. Two buildings on the site have been granted heritage listing, namely the mortuary
building and the administration block

The northern portion of the Hillcrest property, referred to as the "Hospital Paddock" is used by the
Department of Primary Industries for the cultivation of cereal crops

The IDSC property included in the subject site is currently used by IDSC as a carpark.

History Overview

Prior to 1926 the subject site was used primarily for growing cereal crops and perhaps some grazing.
The land was acquired by the State Government in 1917 and dedicated for "Northfield Mental
Hospital', later to become Hillcrest Hospital. Construction of buildings was undertaken progressively
from 1926. By 1959 ten accommodation wards, the administration building and assorted services
buildings were prisent on the site.

Department of Environment & Natural Resources

t-



r Ira irty e-ta
:f4:1e1"'

Subsequent construction included a central boiler house (1961), the Industrial Therapy Workshop
(1968), the Linen Sorting Building (1968), additional accommodation wards and sheds in the
garage/garden complex. The current IDSC property was bituminised between 1970 and 1975.

.•
Several areas of the subject site have been used for market garden and orchard activities.
Approximate dates and locations have been obtained for these activities.

Summary -Of Potentially Contaminated Areas

The sources of potential contamination and related potential liabilities encountered during the
investigation of this site fell into the following categories:

• Areas possibly contaminated with coke ash
• Areas where suspected burial of building rubble has occurred.
• An external underground pipe network insulated with materials which may contain asbestos.
• Areas of potential contamination from miscellaneous sources.
• Sites formerly occupied by market gardens or orchards.
• Sites of landscaping with unknown sources of fill.
• Related geotechnical issues.

Each of the above types of contamination or related potential liability, is perceived' as posing a
potential risk to future redevelopment of the site - either through the impact on the health of future
occupants or through the possible effects on future building development.

Areas Possibly Contaminated with Coke Ash

Prior to 1961, hospital wards and other major buildings contained individual boilers for the purpose
of heating. Subsequently in 1961 Central Boiler Plant was installed which supplied heating steam to
all buildings.

Until 1975, a solid fuel, coke was used to fire the boilers. The incomplete product of combustion,
coke ash was disposed of in - different parts of the site for the purpose of landscaping, as a source of
landfill or for creating pathways.

Areas where coke ash has been buried cannot be identified visually, since the areas were covered with
top soil and grassed leaving no visible evidence.

Coke ash contains Polycyclic Aromatic Hydrocarbons (PAHs) some of which are suspected to be
carcinogenic.

Since the coke ash may have only minimal soil cover health risks may arise for future site occupants
as a result of earthworks building and other site activities.

Areas Where Burial of Building Rubble Has Occurred

It was common practice over many years to dispose of building rubble by burial on the site. This
rubble includes demolition materials from former site buildings and is also understood to include off-
site sources of demolition materials originating from former Hampstead Hospital buildings and other
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sources. The demolition materials are understood to include large masonry blocks. The presence of
these materials and the presence of incompletely removed building foundations are likely to impact on
the earthworks requirements for development of the site.

Some of the burial areas could contain chemical contamination which could arise from buried metallic
components, buried bitumen rubble (possibly containing polycyclii aromatic hydroiarbons) and buiied
asbestos containing materials... The existence or otherwise of potential health .risks would depend.upon
cone. entrations of centantinanti and the presence or otherWii'eOf expoiUre!path1 ,7,- ,::  .

External Underground Pipework Insulated With Material Which May Contain
Asbestos

When the Central Boiler House was installed in 1961, an underground:network of steam and return
condensate pipes which linked the major buildings to the Boiler House was also established These
pipes are insulated with materials which is likely to contain asbestos.

These pipes are most likely not laid in trenches, but are buried under soil and gravel. The small
sections of pipes and insulation were observed in several access service pits. It appears likely that the
full network of steam and condensate pipes, which are now redundant, is still present underground.

Earthworks and building activities on the site could result in disturbance or exposure of the possible
asbestos with subsequent potential health risks arising from potential inhalation of asbestos fibres.

Underground Fuel Storage Tanks

An estimated four in total underground fuel storage tanks are present on the site. These include the
following:

• an estimated three tanks located west of the mortuary
• one tank located in the garage/garden complex. 	 -

Soil contamination could have occurred in the event of su rface spillage or from any leakage- from the
tanks or associated pipelines.

Sites Formerly Occupied by Market Gardens or Orchards

The hospital grounds were used extensively for market gardening and orchards in the past. Aerial
photography and anecdotal information enabled an approximate determination of the areas of the site
and the periods of these activities.

Possible chemical contaminants associated with these activities include organochlorine contained in
some pesticides used prior to the 1960s and metallic chemical compounds used on orchards in the
past.

The Hospital Paddock at the northern end of the property has been used for cropping purposes since
at least 1949. Prior to the 1960s organochlorine pesticides may have been used Information is
available on the range of chemical substances used since the early 1960s.
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The category of areas were noted during the site inspection as being "raised' areas, however there is
no information regarding the landscaping medium or the landfill.

Areas of Potential Contamination rom Miscellaneous Sources

This category covers numerous types of contamination, such as:

r.

11:

r.

•

Areas of Landscaping with Unknown Sources of Fill

• Spot treatment for white ants, black ants and bull ants (pesticides used in the past contained
organochlorines which are toxic and break down very slowly).

• The site of a former substation which may have contained Polychlorinated Biphenyls (PCBs)
in its transformer oil. The transformer oil could have leaked into the soil. PCBs are
harmful to human health.

• Bituminised areas including former roadways, paths and a carpark have been covered over,
but may be uncovered in future earthworks building activities and subsequent site activities.
This bitumen may contain PAHs and potential health risks may arise.

Other Sources of Possible Contamination

Additives may have been added to boiler feed water to prevent scaling and limit maintenance
problems arising from poor water quality. Some such additives if used in the past may have
been toxic, hence leakage through condensate return pipes into the soil structure may have
caused slight contamination.

• Most bitumen roads on the site are older than 15 years and possibly may contain PAHs.

Uncompacted Soil

The geotechnical implications of the presence of uncompacted soil on parts of the site will require
consideration in the design of building development for the site. This uncompacted soil arises
primarily from the on-site burial of building rubble and the partial demolition of the foundations Of .
former buildings.

Shallow Groundwater

A groundwater pumping station on the site is operated for the purpose of preventing the ingress of
groundwater to the basement of the psychogeriatric ward. As utilisation of this ward is to contain, it
will also be necessary to continue future operation of the pumping station.

Due to recent essential site administrative changes in preparation for sale of the abject- site
responsibility for operation of the pumping station was transferred recently to Gknside/Hillcrest
Building Services . Department located at Glenside.

Department of Environment & Natural Resources
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Extensive enquiries were made to determine the possible need to specify a separation distance between
residential housing and the:telecom radio tower installation on thesite. - This installation was
constructed approximately 2 years ago for the purpose of receivingand transmitting mobile radio
signals. The installation comprises a brick building with towers on - top ancia'imall_Wire mesh fenced
enclosure.

In the end, the enquiries indicated that the separation distance Li governed almost at; much
by visual, planning and access considerations as by any environmearil requirement for a buffer
distance separation::: However, for reasons discussed below, it is recommended that lirudence be
applied, and that a separation distance be specified At present 14?:Ore' unable . to make a firm
recommendation on distance, however we would suggest that 5-10 metres may be sufficient, subject to
further investigation, and subject also to knowledge of the height of the adjacent residential buildings.

Heritage Listed Buildings

Two buildings on the site have been granted heritage listing, namely the mortuary building and the
administration block It is understood that Enfield Council is currently undertaking assessment of the
heritage value of some other buildings on the site.

•

Recommendations

The following recommendations are made:

Develop a program for further investigation, assessment and determination of possible
remediation requirements, for the areas of the site which are subject to potential chemical
contamination.

Determine the probable extent of impact of buried rubble in the site on future building
activities. This would include developing a program of test boreholes-to, -delineate areas of
the site - which are subject to burial of building rubble. The'clepth'bf sots 'cover should also
be determined

Determine the feasibility of relocating the groundwater pumping station currently on the
subject site to a new location on the Hospital grounds near the psyclwgeriatric ward This
should be part of a strategy to ensure that future liabilities do not arise in the event of any
dilapidation of buildings on the subject site as a result of changes in moisture content of the
reactive clay soils.

• Include underground pipework insulation in plans to remove asbestos containing materials
from the site prior to demolition and building activities.
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1.	 Introduction

1.1 Overview

RUST PPK Pty Ltd was commissioned by the ResOttrce Conservation and Management
Group of the Deirinient of. EnVironnientjand:NaturaReSiiiCeSAtif,itkiiiiiateiand- -reptirt
the potential site contamination, environmental and Othei l'ielXdOesV4iiiiVrOin liistorical
and current site activities on a major section of the Hillcrest:HosPitalr,Propeityi . Fosters Road,
Gilles Plains and a small adjoining area used by the IDSC(IntelleCtalDiSability Services
Council) Strathmont Centre. The work was carried OUCirt two steps.::.. Initially a review was
carried out of historical, site inspection and anecdotal.,information and a draft report was
produced. Subsequently RUST PPK .was comrnissioried to carry out a limited program of
sampling and testing. The scope of work' for this prograrkis included iif:Section 1.2 of this
report The results of this program are presented in thii report together-with site history
information which includes all the contents of the earlier draft report. The purpose of the
report is to fulfil the disclosure objectives of the current owner, the South Australian State
Government, pending sale negotiations for the site.

The original perceived issues included the presence of an underground fuel tank and bitumen
roadways.

Subsequent investigations revealed a number of additional sources of potential soil
contamination including the following:

• The operation on the site of a boiler which, prior to conversion to gas firing, used solid
fuel, apparently coke, and produced a solid waste residue.

• The widespread disposal of boiler waste residue around the Hillcrest Hospital site.
Disposal areas were subsequently covered with topsoil and grassed leaving no evidence
of disposal areas.

i	
•	 The burial at unmarked locations on the site of possibly bitumen or asbestos

contaminated rubble.

Client approval was also obtained for the assez.Nment of a number of additional issues not
strictly related to soil contamination, but which are relevant to the client's broad objective of
disclosure of any potential site liabilities. The issues included the following:

• The on-site burial of rubble, whether clean or contaminated, at unmarked locations.
Some of this rubble includes very large concrete and masonry blocks which could pose
significant obstacles for eartlunoving equipment during subsequent site development.

• Uncompacted fill material haS been placed to depths of several metres over a
significant area on part of the site. .

• The purpose, operation and management of a groundwater pump on the site.

• The presence on the site of underground asbestos lagged pipes.

Department of Environment & Natural Resources 	 1
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• The presence on the site of a Telecom radio transmission tower. There is a need to
ensure compliance:with radio frequency radiation exposure levels and other planning
requirements for residential housing in the vicinity of such installation.

•...	 r
• The presence of additional underground fuel tanks; two containing leaded petrol and

theother containing unleaded petrol.

	

-	 •
Following-conipletion -414 theIreView.  of all the above'' 	 was produced
including all relevant site hiSt6iy information.

1.2 	 Sampling and Testing Program

The draft report was reviewed with Mr Peter Lawrence and a preliminary sampling and
testing program was designed in accordance with the discissions. The was to
provide preliminary information for the South Australian Health Commission so that it could
advise on an overall assessment program for the site.

The following components were included in the preliminary program:

(a) Six boreholes in the carpark are to the east of Litchfield House; These were tested for
possible coke ash contaminants and market garden contaminants

(b) In an area of the site where rubble burial was suspected, backhoe excavation was
carried out to determine the depth and physical nature of any buried rubble.
Observations were made of possible contaminants in the nibble including asbestos,
bitumen and metals. An area of 3 m x 5 m, located approximately 5.2 m south of the
Hospital Paddock fenceline, was investigated using this method.

(c) One borehole in each of three other locations where coke ash was suspected (one of
these is also a former market garden). Testing will be similar to (a).

(d) Two boreholes in a former orchard area (between ward nos. . 4 and 6). These were
tested for contaminants which may have resulted from chemical treatment and ash
disposal.

(e) Two boreholes in the 'Hospital Paddock'. Tests -were carried out for some of the
contaminants which may have arisen from chemical treatment actiiities.

Where necessary, multiple samples were taken from individual boreholes. This was carried 
out in boreholes located south of the Industrial Therapy Building and on the Square Acre.

The above program provided relatively intense testing in one location, plus a preliminary
investigation of selected other areas.
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2.	 Background Information

2.1	 Property/Address

Fosters Road, Gilles Plains.

2.2 Owner

The site is Crown Land with management and control vested in the South Australian State
Government and the South Australian Health Commission.

	2.3	 Party Responsible for Assessment

Department of Environment and Natural Resources
Resource Management Division
Treasury Building
144 King William Street
ADELAIDE SA 5000

Attention: Mr. Peter Lawrence

	2.4	 Environmental Consultants

RUST PPK Pty Ltd
100 North Terrace
ADELAIDE SA 5000

	2.5	 Proposed Land Use

Residential - adults and children.

	2.6	 Land

It has been proposed to divide Section 872 into Lots 100, 101, 102 and 103. The site can
then be described by:

• Lot 103 of proposed division of Section 872 which contains 46.1 ha.
• Section 855 which contains 2.3 ha.

Both are situated in the Hundred of Yatala, County of Adelaide.

Throughout this report, Lot 103 of proposed division of Section 872 will be referred to as
'proposed Lot 103'.
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2.7	 Operator of Site

The South Australian Health Commission.

1
1
1
1
1
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3.	 Site Description

The site is generally bounded by Grand Junction Road to the north, by Fosters Road to the
west, by a new 'housinedevelopment to the south :and, by the -rIDSC (Intellectual Disability
Services Council);Strathmont Centre to the east::: Refefe,tO,the locality map in';Appendix A
and-the current Si(ellilan in Appendix:4, drawing'21f36601

•

Proposed Lot 103 contains roughly 46.1 ha, and is occupied by Hillcrest Hospital as shown
on the current site plan in Appendix B. The bulk of this area contains buildingsrequired for
the accommodation and care of patients and for purposes of administration. Other--,buildings
which were of importance in this assessment were the boiler house and the garage/garden
compound.

Appendix B contains the site plan of Hillcrest Hospital buildings as they were in 1988, which
was provided by Mr Sven Karlsson, Administration Officer, Hospital Services.

The northern portion of proposed Lot 103, referred to as the "Hospital Paddock" is used by
the Department of Primary Industries, formerly the Department : of Agriculture, for the
purpose of cultivating cereal crops at the request of Hillcrest Hospital. This agricultural area
can be seen clearly in the aerial photograph shown in Appendix C.

Section 855 contains 2.3 ha and is used by the neighbouring IDSC Strathmont Centre. It
contains a carpark area.

Please note that all maps show north as pointing to the top of page.
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Site Inspection

4.1 	 Topography

The site is fairly flat.

Stormwater drains from the site at two locations. One location is behirbd:Varil 1 (Anderson
House) on the eastern side of the property, as shown in photograph 15 in Appendix D.
Housing is likely to be built very close to this storm water outlet, however a drain.has been
recently placed near the outlet.

Storm water also exits the property, via a creek which runs through the hospital paddock in a
north-westerly direction;-4=The storm water from this outlet joins a;creek on the opposite side
of Grand Junction Road. The creek which runs through the "hospital' paddock" is usually dry
but flows during periods of rain. It can be seen clearly in the aerial photograph which is in
Appendix C.

	4.2	 Local Geographical Features of Relevance

On the southern side of the property north of the Telecom tower a small brick building
houses a groundwater pump. Its location is shown on the current site plan in Appendix B,
drawing 27E306A/01/O.

The presence of this groundwater pump suggests the existence of shallow groundwater.

Further information about the groundwater pump is given in Section 7.2.

	4.3	 Local Soil Types

Published information suggests that the near surfaCe geological 'Strati -it the'.Site belong to
either the Keswick Clay or the Pooraka Formation groups, which are both of Quaternary age.
Keswick Clay comprises stiff green or yellow brown silty clay of very high reactivity, and is
associated with the Black_Earth type BE pedeological group. Soils of the Pooraka Formation
are typically reddish brown clays with variable amounts of silt and sand, and some calcium
carbonate content. They are correlated with Red Brown Earth types RB4 and RB8 in the
region of the study.

Copies of logs of earlier boreholes in the site were obtained from the Department of Mines
and Energy. Reference to these previous borelogs contained in Appendix F for the site
shows that the soil profile varies somewhat, but resembles.= an -.RB8 --pedeological
classification. It generally comprises successive high plasticity, calcareous clay layers of
brown, red brown and white colouration to a depth of approximately 1.5 m. Underlying
these layers is a highly plastic mottled grey, brown and yellow clay which extends to 4-5 m
depth. The profile then grades to a clayey sand representing weathered sandstone.

The extensive depth of reactive clay present at the site means that very large surface soil
movements will occur with changes in moisture content. The significant concentrations of
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calcareous silt at some locations within the uppermost part of the profile may lead to
settlement and loss of strength of these foundation soils should the silt become wetted.

No groundwater was struck in any of the previous boreholes forthe . site that were available,
though shallow water tables may occur if infiltrating surface water perches on . the: relatively
impermeable clay layers near to the surface.

4.4 	 Evidence of Possible Contamination and Other Potential Liabilities

This section will outline the potential types of contamination which ,were observed and that
which was not visually apparent, but reported by employees, past and present who guided the
co-authors around the property.

4.4.1	 The Central Boiler House - Coke Ash

The central boiler house was built to provide steam to all the wards and to the administration
building, for the purposes of heating.

' Originally, the boilers were coke fired. Later they were changed to gas.fired operation and
stopped functioning 3-4 years ago. In the period that. the .boiler house was, coke..fired, 
incomplete products of combustion, coke ash, sometimes referred to as cinders,-.:were-often 
used as a landscaping medium or as land fill at different sites on the hospital grounds. Coke
a—:----vas disposed of in this method due to the high cost of transporting_ the waste to the
Wingfield dump and the high cost of bringing a cleaner source of fill onto the site.

Areas within the hospital site where coke ash is believed to have been buried are shown in
Appendix G, drawing number 27F306A/02/O. This map has been drawn based on anecdotal
evidence given at the site visit.

Coke ash contains high levels of PAHs, Polycyclic Aromatic Hydrocarbons some of which
are suspected to be carcinogenic when ingested or absorbed through the skin.

An incinerator is also located in the same building as the central bOilers. It is .thought to
have burnt mainly paper rubbish. Incomplete products of combustion from the incinerator
would also have contained PAHs but no information on landscaping using the incinerator
ashes was reported. Photographs showing areas suspected of_ being contaminated with coke
ash are shown in Appendix D.

• Photograph 1 shows "square acre' which is a grassed lawn to the east of the chapel
and Ward 4. Coke ash has possibly been buried to a depth of 12-1.5 metres at this
location.

• Photograph la shows the lawns to the south of the IT workshop which are possibly
contaminated with coke ash to an unknown depth.

• Photograph 2 shows the central boiler house.

• Photograph 3 shows concrete bunding around an oil storage area - the incinerator was
perhaps oil fired.

1

1
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Note: Drawing 27F306A/02/0 in Appendix G shows the locations. where the above
photographs were taken.

4.4.2 The Central Boiler House - Underground Piping Insulated With Materials
Possibly Containing Asbestos

•
The presence of underground piping ii fated with materialSi:possi IVContaining asbestos
was suggested at the site visit, but the, positions of such piping was not known -at the initial
site inspection. On the second site visit however, underground piping insulated with
materials which may contain asbestos was uncovered and photographed. In some areas outer
piping had deteriorated exposing the insulation. -

The steam and condensate pipes in use until 3-4 years ago, are located in the rafters of
covered walkways connecting major buildings. The insulation is 'prObabli . nOasbestos, but
most likely synthetic mineral fibre.

4.4.3 Diesel Bowser and Associated Garage/Garden Compound

.The diesel bowser and associated underground storage tank.is located.to the eastern side of
the garage/garden compound. The. underground tank has a capacity of 4500 Land roughly
1500 L.remain in the tank (SepteMber 14, 1994), according to-Mr Howard .Thiele, the head
gardener. The diesel bowser is shown in photograph 5, Appendix D. It can be seen that the
area in front of the bowser has not been concreted and spillage onto the bare earth has
occurred. In addition, leakage may have occurred from the underground tank into the soil.
Diesel contains PAHs and TPHs (Total Petroleum Hydrocarbons).

On the western side of the vehicle maintenance shed (the largest shed on the garage/garden
compound), old batteries and service oil have been stored. This is shown in photograph 6 in
Appendix D. Although the area is concreted, the tap situated above the batteries could
spread any leakage onto the gram Battery acid contains PCBs (Polychlorinated Biphenyls).

4.4.4	 Old Substation

Generally, substations older than 20 years are regarded as possibly containing PCBs in their
transformer oil. All substations on the site-are less than 15. years old except for one which
was located on the southern side of the central boiler house. The substation has since been
removed, but transformer oil may have leaked into the soil while it was in service. Refer to
photograph 7 in Appendix D. The former location of the substation is shown on a site plan
in Appendix G, drawing 27F306A/05/O. .

4.4.5 Burial of Bitumen Carpark and Road

Photograph 8 shows the lawn to the south of Salter Hall. A bitumen carpark was originally
on this site and is believed to have been not removed, but was covered with soil, some 12
years ago.

An old bitumen roadway on the eastern end of the oval was also covered with a fill of
unknown origin.
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Drawing 27F306A/05/0 in Appendix G shOws the loCations where burial of the bitumen
carpark and roadway have occurred.

4.4.6 Black Ant,: White Ant and Bull Ant Treatmen

The occupational therapy_building is timber framed and formirly,kras used as a school. It
has ban treated fcir.'whiteirits in the past. PhotograPh,9 shows ?location on ctie northern
side of the 'square acre' laWn where black and bull ant treatment tiaS-OCCuirecl.'Sizspected
locations of white ant, black ant and bull ant treatment are shown on the site plan in
Appendix G, drawing 27F306A/05/O.

Insecticides used to eradicate ants and in particular white ants, in the past contained
organochlorines which are very toxic and take long lengths of time to breakdown.

as

4.4.7 Areas Contaminated with Building Salvage

Areas where building salvage is believed to have been used as landfill, are shown in
Appendix G, drawing number 27F306A/03/0. This map has been drawn based on anecdotal
evidence given at the site visits by Mr Howard Thiele and Mr Frank Rogers, the present and
former gardeners. Some of this anecdotal evidenee was verified by inspection of aerial
photograptly.

Wards 2, 3 and 9 have been demolished. Anecdotal evidence indicates that the foundations
of the buildings to a depth of 2 m were removed, crushed and then returned as backfill. This
may cause subsidence in the soil at a later date and may pose limitations for building in the
future.

Materials containing asbestos were removed from Wards 2, 3 and 9 prior to demolition so
there is little chance that the land these buildings occupied is contaminated with asbestos.
(Based on information derived from the Survey Report of Hillcreg Hospital for the Presence
of Asbestos, published by SACON in 1990.)

Photograph 10 in Appendix D shows the former -site occupied by-Ward 3 and an old bitumen
pave way which may contain PAHs. Overt signs of building rubble at the surface are not
present.

It was indicated that the garage/gaiden compound was landscaped with building salvage from
the south-eastern corner of the Hampstead Hospital. This occurred sometime between 1970
and 1975. The building rubble is thought to have consisted mainly of 12 ft x 12 ft concrete
slabs. It is not known if this building salvage contained asbestos.

A section of land to the north of the former Ward 3 hasjeen filled with large concrete
pieces; the quantity of which was estimated to be approximately !1,000 tonnes. About 50
trenches running north-south each approximately 3.5 metres deep and 1 metre wide were dug
and the concrete pieces were buried in this way. Photograph 11 shows the site where this
activity occurred. (Specified location and quantity based on anecdotal information received
from Mr Frank Rogers.)

Building rubble has also been buried on land to the north of James Nash House. In this
instance brick, concrete and other rubble from the construction of the psychogeriatric unit

Department of Environment & Natural Resources	 9
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were buried (based on anecdotal evidence). This is pOssibly the cause of soil subsidence
reported in the area - in one incident tractor fell into a hole' which had appeared; in other
incidents, tools have disappeared into cracks which appear. . . The gardeners have tackled„the
situation by filling in cracks and holei:jhat,:appear with cleart,P1. Photograph---12 shows the
site 'wherethis actiViiPiiaurr

•
The land which is now, occupied by::Litchfield House and a carpa rk,
bury approximateli:J;000 • Pteces7.'.OfrConcr etc curbinglOn.  top aof thiir;Viait 

previously
250 

used to
n of

coke ash from the bOiler then 6 cm of soil was placed over the Ookell&A.VcrIfield House
has been built on piles possibly due to the soil instability associated Witii4/area44111ed with
building salvage. (Details of the . type and quantityOf landfill are based on anecdotal
information received from Mr Frank Rogers.)

Ward 8 has a small amount of landscaping on its northern side. According to Mr Howard
Thiele rocks lie under: the slope.which his been - created. •

There is a large pile of assorted waste in the vicinity of James Nash House. Its location is
shown on drawing 27F306A/05/0 in Appendix G. The waste is comprised of soil mixed
with building salvage and large slabs of concrete and bitumen. Refer to photograph 13.

Soil subsidence was reported to have occurred on a former market gardening area to the
south of James Nash House (anecdotal evidence fron t Mr Frank Rogers), but burial of
building rubble wasn't reported (see Drawing 27F306A/08/0).

4.4.8	 Weed Killers/Pesticides/Insecticides

It was reported by Mr Howard Thiele that Zero and Round-up have been used over the last
15 years. Prior to that, soil sterilants were used but were confined to spot areas.

Herbicides have been applied around the edges of buildings, signs and pavements from a
tank transported by tractor.

rY;."?.;•

4.4.9	 Heritage Listed Buildings

Two buildings on the site have been granted heritage listing, namely the mortuary building
located north of the boiler house and the administration block. The mortuary is a small
building now used as a paint workshop. It is surrounded by old bitumen which may be
contaminated with PAHs. See photograph 14 in Appendix D.

4.4.10 IDSC Strathmont Carpark/Dumping Area.

Section 855 (see drawing number 27F306A/01/0 in Appendix G)* is occupied by IDSC
(Intellectual Disability Service Council). It is primarily used as a carpark by nearby
workshop employees and other IDSC staff. The gravelled carpark is located on the south-
eastern corner of Section 855.

A 300 L overhead diesel storage tank is located on the western side of Section 855. Some
local spillage has occurred onto the exposed earth. This is shown in photographs 16 and 17.
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Building rubble, garden clippings and soil have been dumped in piles, north of the carpark,
but are apparently removed periodically. One such pile is shown in photograph 18.

The foundations'of a smaU concrete building have been left in theground and are shown in
photograph 19 .	 =

• -

t4Z::

7. ,

4.4.11 Petrol Bowsers and Associated Underground Storage, a

Two petrol bowsers are located in a westerly direction from the mortuary building. One of
the bowsers dispenses leaded petrol and the other dispenses unleaded petrol.

The fill point for the underground storage tank associated with the unleaded petrol bowser is
located approximately 28.5 m west and 6.5 m south from the south-western corner of the
mortuary. Two other fiefieints were located approximately 2.4 M and 5.3 m respectively,
west of the unleaded petrol fill point. Hence a total of three filling point were apparent,
suggesting that three underground storage tanks are present

It is not known how long the tanks have been in place.

The petrol bowsers are shown in photograph 25 and the fill., point for the unleaded petrol
underground storage tank is shown in photograph 26. The location of the petrol bowsers is
shown on drawiiig --27F306A/05/0 contained in Appendix G.

4.4.12 Chemical Storage Building

A chemical storage building exists and is located approximately 35.5 m west from the south-
western corner of the mortuary. It is a small brick structure, with raised wooden slats over a
hard surface. It, could not be ascertained if the surface was sealed with concrete. The
storage building contained paint thinners, wood lacquer and mineral turps.

If the structure is not concrete lined, contamination of the soil could possibly have occurred.
in the 'as "in the event of spillage. The 'approximate lOcation Ihe"dieMicial ...storage
building is shown on drawing 27F306A/05/O contained in Appendix G.
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5.	 History of Site

	5.1	 Overview

5.1.1 	 Cut-rent Site Activities
. ..

Staff And Patients are preparing to leave those buildings on the area of the site whidits
sold and rezoned, hence the wards are all gradually becoming disused. The garage/gardening
compound is still fully utilised, as is the administration building. The SACON workshops,
electrical workshops and hospital workshops are all redundant buildings. -i.

Although only the administration building and the former mortuary have received State
Heritage classification, the Enfield Council is currently undertaking investigation of the site
and may decide to protect some of the buildings which are of unusual "H" shape
construction. Ward 1 is of particular interest in this respect.

The Department of Primary Industries continues to farm the northern part of proposed Lot
103, the Hospital Paddock.

Section 855 is used as a carpark by IDSC workshop employees. Dumping of garden and
building waste is apparent at the northern part of this section.

5.1.2 Buildings and Underground Pipework

Prior to 1926 the site of Hillcrest Hospital (imcluding Section 855 now occupied by IDSC
Strathmont) was used mainly for growing cereal crops and perhaps some grazing. Up until
1926 the site was known as Williams Farm. Construction of Wards 1 and 5 began in 1926
and was completed by 1929.

By 1949, Wards 1, 2, 3, 4, 5, 6 and 7 and the administration building had been completed as
had the covered walkways which connected the buildings. 	 - - -

By 1959, Wards 8, 9 and 10 had been completed. Aerial photography shows that by 1959,
the groundwater pump had also been installed.

In 1961 the central boiler was installed. Underground steam and condensate pipes ran
parallel with the covered walkways. These pipes are highly likely to be insulated with
materials containing asbestos.

In 1968, the Industrial Therapy (IT) Workshop was built and by 1975 the Linen Sorting
Building was built. Steam was used in the IT.workshop for some kind of steam cleaning,
while in the Linen Sorting building, steam was probably used for heating ior:.perhaps for
ironing presses. Steam was supplied to these buildings from the central boiler house, via
underground asbestos insulated pipework About 18-20 years ago, underground external
steam and condensate piping was made redundant when piping was run through the rafters of
the covered walkways connecting the buildings - with the exception of Wards 9 and 10, the
IT Workshop and the Linen Sorting Building which weren't connected by covered walkways.
There is no evidence to suggest that any of the underground pipework insulated with
materials possibly containing asbestos, has been removed. Drawing 27F306A/04/O in
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Appendix G shows the locations where steam and condensate piping lagged with asbestos
containing materials may be buried.

(Ward 5);:and .HowarOouse (Ward 10). The third
running thrOugrthe same trench. Deterioration of oute
material which possibly contains asbestos.

Photographs 21 to 24 show sections of steam and condenSate - PiPing in'the 	 the IT
workshop and linen sorting building. Again, deterioration of outer - pipes has eic0Sed the
insulation material which may contain asbestos. The locations where these photographs were
taken are shown on Drawing 27F306A/04/O.

Between 1970 and 1975, aerial photography confinns_that . the garage/garden compound was
landscaped 	 athat -one. she"hadLitchfielditeilSe 	 HOuse had been
built by 1975. Section 855 contained one large shed and a smaller shed surrounded by
bitumen in the south-west corner by 1975.

By 1981, all the main sheds had been built on the garage/garden complex and foundations
had been laid for the Psychogeriatric Ward which was built on piles possibly because bore
tests revealed that the soil was highly expansive (these two buildings are not pan of the
property we are investigating). The sheds on Section 855 were moved north so that they no
longer occupied this section.

By 1989 James Nash House had been built. (This building is not actually part of the
property we are investigating.) The repatriation ward (Ward 7), to the south of the former
occupational therapy building, was demolished in 1988. Building salvage from this
demolition was removed from the site and clean garden loam is thought to have been used as
backfill (anecdotal evidence from Mr Frank Rogers). Today the site is used as a picnic area
with trees and lawn.

The overhead diesel storage facility and carpark as it appears today were in place on Section
855 by 1989.

, 	 -
Wards 2 and 3 were demolished in 1991 and Ward 9 was de—molished in 19937The
foundations of these buildings were dug out to two metres, crushed then returned as backfill
(anecdotal evidence supplied by Mr David Palmer and Mr Sven Karlsson).

A Telecom Radio Tower was built, south of the groundwater pump by 1992.

5.1.3 Farming Activity

When the hospital first began operation in 1929, great importance was placed on the , hospital
being able to provide a significant portion if its food requirements. Hence in 1929 £1,000
was spent on horses, cows, seed and implements for the purposes of stocking a farm on the
hospital grounds. Averil G. Holt, historian who wrote the jubilee history of Hillcrest
Hospital makes reference to this farm a few times revealing that at one time pigs were
fanned.
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However she fails to identify where the farm actually was on the property. It is possible that
"the farm" that she refers to, was the area now termed 'the Hospital Paddock' (see site plan.
Drawing 27F306A/01/0 in Appendix B).

The Hospital Paddock

By the early 61.-)s, there was less Pressure on hospitals to b,O. 	icientpliing food
and therapy for patients changed from farming pursdii to ind oor activities. ThE Saw the
farm at the top of the site near Grand Junction Road deteriorate and "according to Mr Allan
Fishley from the Department of Primary Industries, from the early 1960s the farm has been
tended by the Department of Primary Industries.

Since late 1960s:

Logs of activities on the Hospital Paddock have been kept since the late 1960s. The field
since then has been used to plant cereal crops, with sheep grazing on stubble only at the end
of harvest. No chemical dipping of sheep was done on this property and chemical fertilisers,
pesticides and insecticides were all prepared for use outside the hospital property before
being used on the paddock. (The Department of Agriculture own land to the west and south
of the hospital.)

According to the activity log:.

Fertilisers used on the paddock since the late 1960s include:

2:1 (Nitrogen: Phosphate) Super
• Super Phosphate
• Super Ammonia
• Urea.

Pesticides and insecticides used on the paddock since the late 1960s include:

• MCPA
• Borox
• Tordon D
• Amine
• Propon
• Rogor
• 2,4-D
• Treflan
• Simizine
• Gromoxone
• Reglone
• Avadex
• 2,4 D Ester (LV)
• Gleam
• Diuron
• Ally
• Hoegrass.

1
Ii
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According to Roge: Taylor from the Department of Primary Industries, none of the above
named pesticide_Yinsecticides contain organochlorines. Rogor is an organophosphate
insecticide, however it biodegrades rapidly.

Prior to the late 1960st'
-•z-Y	 -7:-:? .	 - ',.42.-.•

• .

The creek running through the Hospital Paddock, may have been sprayed for mosquitoes in
the past (but not'siteethe late -;1960s).ti 	 ,:'N..-,' 	 --=-e.'-.1- 

Due to the constant farming activities on the hospital paddock and possible animal farming,
there is potential for possible contamination.

Market Gardening

Examination of aerial photography dating back to 1949 has revealed intensive market
gardening. Please see Appendix G drawing 27F306A/06/0 for locations of different types of
farming carried out and the dates that they were practised.

Areas where orchards have been in the past may be contaminated with copper sulfate. Other
areas used for general farming of vegetables or cereals may be contaminated with
organochlorine pesticides.

5.1.4 Areas Contaminated with Coke-ash and Building Rubble

Coke Ash

Each ward, prior to the early 1960s, had its own ideal boiler to provide heating. Patients
would be responsible for replenishing coke in the boilers and for removing ash. Ash from
these individual boilers was used to make the hospital paths, according to historian Ms Averil
G. Holt. Unfortunately she gives no indication as to where these paths were located.

The Central Boilers were installed iti'1961. They Were'fireitjwiikcii6V141975 ?*frjn they
were converted to gas -fired operation. 1961 ancf1975;7oke Iiirfi-Orit the boilers
(i.e. solid waste -residue) was buried to varying depths at different locations on the site.
Drawing 27F3.06A/02/O in Appendix G gives locations where the coke ash has been buried
based on anecdotal evidence. The anecdotal evidence received came from people who had
been employed on the site no earlier than 1973, hence other aieas may be contaminated
which they have no knowledge of.

In all cases of coke ash burial, disposal areas were subsequently covered with topsoil and
grassed leaving no evidence of contamination.

Building Rubble

Section 4.4.7 outlines the anecdotal evidence received relating to the disposal of building
rubble. Areas contaminated with building rubble are summarised in Drawing 27F306A/03/O,
which is based largely on anecdotal evidence.

4", s
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Aerial photography dating from-1949, allowed approximations to be made of the dates when
burial of building rubble on some areas occurred. In other cases it was not possible to
confirm anecdotal information through inspection of aerial photography.

,,,----
Areas which wereconfirmed through aerial photograPh1Of containing buried waste were‘ i,•-_.t. ,--,)...c,,_. 	 -,.,--...., 	 , ....--,, 	 -	 ,V.:.
• , The area north of Ward 3 and James Nash House(refei.tO,Drawing 27F306A/03/O inAi iiindbi ,6) 	,:-..)i,...,..,:... 	 „...,:_..:,,.. .., 	 _ .:-.- = ,===i'::54;:":;--""-.	 ,
• The garage/garden compound (refer to Drawing 27F306A/)3/0):..... 
• The area to the south of James Nash House, between the James Nash carpark and

Barnett House where soil subsidence has been reported to have occurred (refer to. 	 - .......-:,,_Drawing 27F306A/08/O in Appendix G). 	

.1, ••_ •

-	 • 	 -,,iferr 	 --
5.1.5 Leaded and Unleaded Petrol Underground Storage Tanks .

Two petrol bowsers and three underground storage tanks were installed at an unknown date,
west of the mortuary. The approximate location of the underground storage tanks is shown
in Drawing 27F306A/05/O contained in Appendix G.

Enquiries were made to the Department of Industrial Affairs and the following conclusions
were made regarding the location, volume and type of fluid held for each of the tanks:

• One underground tank for the storage of unleaded petrol is located approximately
28.5 m west and 6.5 m south from the south-western corner of the mortuary. The tank
has a volume of approximately 4,850 I. It is suspected that the tank is empty, and it
may have contained leaded petrol in the past.

• A second underground tank,' for the storage of leaded petrol, is located approximately
30.9 m west and 6.5 m south from the south-western corner of the mortuary. The tank
has a volume of approximately 5,370 I and has been abandoned, (ie no longer services
either of the bowsers), suggesting that it may be empty.

• A third underground tan for the storage-ofleaded petk-is-locateilapproximately
33.8 m west and 6.5 m south from the south-western corner of the mortuary. The tank
has a volume of approximately 4,850 1 and it is not known. whether it contains any
petrol at the present time. 	 _

5.2	 Sources of Information and Verification of Information

5.2.1 	 Visits to Site

Two formal visits were made to Hillcrest Hospital. The first visit, on the 14 September, the
co-authors spoke to Mr Sven Karlsson, the administration officer of hospital services and
were guided around the hospital grounds by Mr Howard Thiele, the head gardener. On the
second visit to the site conducted on the 23 September, a former gardener Mr Frank Rogers
gave a tour of the site. On both of these occasions photographs were taken.
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The IDSC Strathmont carpark site (Section 855) was also visited on the 23 September. The
co-author spoke to Mr Frank Moyle of 1DSC General Services. Photographs were also taken
on this occasion.

5.2.2 Conversations

Due to thi..lack 
was
	-reco	 anecdotal- information,	 above named

people provided wis used as the basis, for initially locating contarniria ' areas -:or possibly
contaminated areas. Follow up phone calls were made and the following people i were able to
confirm or clarify some information derived from the site visits:

• Ms Evonne Reynolds - State Heritage
• Mr Wayne Ashton - Building Services - for Glenside/Hillcrest Hospitals
• Mi Dave Palmer - forMer SACON employee at HillcreitlioSpitaC'''
• Mr Allan Fishley - Department of Agriculture - responsible for the Hospital Paddock
• Mr Robert Taylor - Department of Agriculture
• Ms Christal Neuhofer - Department of Environment and Natural Resources.

Other people were also consulted but could not provide any useful information.

5.2.3 Publications

The following publications were able to provide some information:

• Survey Report of Hillcrest Hospital for Presence of Asbestos
(Produced by the SACON Asbestos Liaison Unit, Printed September 1990)

Site plans and photographs appearing in Appendix A of the above publication provided
information regarding locations of underground pipework insulated with materials
which may contain asbestos.

• Hillcrest Hospital - The Rs: SO"Years Commemorating the GoldeeJubike of
Northfield Menial Hospital (1992-1964)
(Written by Averil G. Holt, Published 1979)

•

This publication gave the years in which certain buildings were built. An early
photograph of a section of the covered walkway - showing no sign of steam and
condensate pipework in its roof space - confirmed the anecdotal evidence that steam
and condensate piping associated with the central boiler house was originally buried
underground.

5.2.4 Government Departments

• Land Tales Office

For full details, refer below to Section Si.S.
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• Department of Environment & Land Management

Anecdotal evidence relating to the land history prior to 1898 was received from Sarah
Poulton, historian.

Department of Mines & Energy•

IrifOliiiation was sou  from this department regarding the groundwater pump located
on the hospital site and any geological features of relevance within the vicinity of the
pump. Borelogs wereObtained and are included in Appendix F.

• Mapland, Department of Environment & Natural Resources

Aerial photographs from 1949 were examined to confirm or clarify anecdotal evidence.
The photos revealed:

'when buildings and other structures were built or destroyed
areas of the hospital that have been used for farming purposes in the past
history of adjacent land use.

For details, refer below to Section 5.2.6.

• Department for Industrial Affairs -

A plan drawing showing the locations of the leaded and unleaded petrol storage tanks
was obtained.

5.2.5 History of Ownership

The history of ownership below relates to both sections 855 and proposed Lot 103.

• Prior ..to.,1898,-.-,various ...cereal crop and grazing farmers occupied the land. __They
includedi-Edward MeadiA3aggot in 1876 and Bart.& Walters in 1881 (based on
anecdotal evidence as outlined in Section 5.2.4).

• 30 June 1898, the site was transferred to Johnny Williams of Daisy_Hills_near Oakbank
farms.

• 26 May 1917, the title was transferred to Sarah Hannah Williams and William
McEwen of Adelaide Auctioneers.

• 9 June 1917, the title was transferred to William Alfred Augustus West of Adelaide,
then on the same day transferred to the Crown (State Government) when the land was
dedicated for "Northfield Mental Hospital'.

• The land is still classified as Crown Land.
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Title Reference

Copies of two Certificates of Title have been obtained from the Lands Title Office and are
contained in Appendix E. They are:

• Certificate of Title, Volume 637 Folio 7
Certificate Of Title, VOlume 637 Folio 8.

Both Certificates were cancelled on 9 June 1917 when the land became the property of the
Crown (South Australian State Government). There is no current Certificate of Title.

5.2.6 Aerial Photography Examined

Aerial photographs of the Hillcrest Hospital site taken over the following years were
examined:

• 10 January, 1949 -	 Survey 7
• 3 January, 1959 Survey 326
• 13 April, 1965 Survey 811
• 1 April, 1969 Survey 1157
• 20 June, 1975 -	 Survey 1833
• 13 January, 1980 -	 Survey 2651
• 18 February, 1985 -	 Survey 3220
• 28 September, 1989 -	 Survey 4108
• 25 February, 1992 -	 Survey 4499
• 19 September, 1993 -	 Survey 4704

A summary is given of the features noted in each photograph.

10 January, 1949

• Wards 1, 2, 3, 4, 5, 6, 7 and the administration building had been built. Covered
walkways connecting these buildings had also been built.

• The Hospital Paddock was used fot growing some kind of crop. The stormwater outlet
through the paddock was more towards Fosters Road, to the west of Ward 3.

• Extensive market gardening was also carried out on the rest of the property. The
entire area west of Wards 3, 1 and 5 up to Fosters Road contained many small plots of
different crops. Land that is now occupied by the top section of Ward 10 and the
garage/garden compound was used as an orchard.

• The sports oval could be seen.

• Surrounding land to the south of the hospital site appeared to be vacant. Land to the
north, east and west of the site was used for agricultural purposes (crops).

• Section 855 was used for agricultural purposes, but really just an extension of the
hospital paddock.
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3 January, 1959 .

• Wards 8, 9 and 10 had been built. The groUndwater pump to the east of Ward 8 was
also in place. The covered walkway had been extended to Ward &

• The  Hospital Paddock was still used for agricultua.cropping purposes. The
stormwater drainage through the paddock had noW, ,Mo*ed 	 "tiori: adjacent to
wand 3,'iiiith'the water flowing in a north-ea'st—	=5444',40:=t-

- -

• An orchard existed on the northern side of Ward 3. The area of land to the west of
Wards 3, 1 and 5 used for market gardening had shrill*, Witlicrici gardening PlOis in the
immediate vicinity of wards. An orchard was apparent betiteien , Wards 2 and 10 and
extended on to the southern side of Ward 10 An orchard was also apparent on the
southern side_ofWarc16, extending to the southern bouridary; ...and,..,Uptp. the covered
walkway. Crops of sornekind had also been planted iciiiiiirnmediati'Wait'aVard 8.

•
• Surrounding land use was markedly agricultural, but land to the south remained vacant..

ETSA had begun its operations on the opposite side of PosterS,Road, adjacent to the
Hospital Paddock.

13 April, 1965

• The Boiler House had been built. SACON workshops had appeared. The
Occupational Therapy building had been built as had three small sheds .to the east of
Ward 2. Barnett House, a hospital residence had been built.

• The Hospital Paddock was used for agricultural purposes (cropping) with stormwater
travelling its current course through the property, but coming to rest in a dam on the
opposite side of Grand Junction Road rather than joining a creek further north as it
does today.

• The,extent or market gardening had been reduced, with what..kappears to be orchards to
thewest -of Ward 1, the north of Ward 3 i -between Varils.2_ and...40,i and between
Wards 10 and 6. The orchard to the south of Ward 2 seems to be declining, with the
number of trees fewer than before.

• The oval in all previous photographs and

-

 in this one, was smaller in size than it is
currently, and a roundabout existed at its northern end, with a two-way bitumen road
only on its southern side.

• The Department of Agriculture had constructed a building and carpark on the opposite
side of Fosters Road, adjacent to the oval.

1 April, 1969

• The Industrial Therapy (IT) Workshop had been built.

• Building of the Intellectual Disability Service Council (IDSC) Strathmont Centre had
commenced.

Department of Environment & Natural Resources 	 20



REPORT CC POTENTIAL ENVIROMENTAL ISSUES/AC PREUSA NARY
TESTING AT ►•LLCREST WISPITAL. FOSTERS RGAID.
GILLES PLANS. SA

• The flow of stormwater through the Hospital Paddock joined the creek on the opposite
side of Grand Junction Road as it does today.

• All market gardening, except for a small area on the western side of Ward 1 seemed to
be declining.

20 June, 1975

• Section 855 had two sheds built on it, as well as a small building all on the eastern
side of the section. Bitumen appeared to be laid around these , structures.

• Leitchfield House had been built, and the land immediately east appeared to glisten,
probably because bitumen for the carpark had jug been laid._ .The LinenSorting
building had also been built.

• The new Psychogeriatric Ward had been built (however this is not part of the site we
are reviewing).

• Building of the garage/garden compound had begun, with one small shed in place.
ThiSareaClid look as though it had been filled; since the earth*as Itiite tare. "'"-

13 January, 1980

• Foundations for Mason House were being laid (however this is not part of the site we
are reviewing).

• The garage/garden compound had been completed.

• The sheds on Section 855 had been moved east, so that were no longer built on the
section.

• Land to the north - of Ward 3 looked bare, implyingcburial -tev/aste has occurred
. (confirming anecdotal evidence).

18 February, 1985

• Market gardening was confined to the area between the Linen Sorting building and
Barnett House on Fosters Road. Mason House had been completed.

• Bare patches of earth running from the northern side of Ward 3, along the Hospital
Paddock fence line towards Fosters Road were apparent -- This *Snggests thariome
burial may have occurred and would explain the anecdotal evidence received relating
to subsidence in the area.

• Some building had commenced on the opposite side of Grand Junction Road.

Department of Environment & Natural Resources 	 21



iH

28 September, 1989

• James Nash House had been built

• The Repatriation Ward, Ward 7 had been demolished.

• Site of the former market garden between Barnet House residence and the James Nash
carpark, appeared biii''SUggesting'lbtirial' had -iitiCeri . place rhiéli ould eip1in the
anecdotal evidence received relating to subsidence in the area.

• The overhead diesel storage facility on Section 855 was in place as was the carpark.
The fire station, north of Section 855 had also been built.

• Numerous small experimental agricultural plots c. had beeniestablished by the
Department of Agriculture on the western side of FOSters Road.

25 February, 1992

• The Telecom Radio Tower had been built south of the groundwater pump.

• Wards 2 and 3 had been demolished.

19 September, 1993

• Ward 9 had been demolished.

• The rubbish heap photographed (Photograph No. 13) in James Nash House was clearly
visible.

• Site of the former market garden between Barnet House residence and James Nash
carpark appeared to be recovering (i.e. grass growing back over bare,earth).,_

53	 Maps Detailing Historical Uses

Maps detailing historical use of land are given in Appendix G. They are:

1
IL

• Drawing 27F306A/02/0 - possible areas contaminated with coke ash.
• Drawing 27F306A/03/O - areas of suspected burial of building rubble.
• Drawing 27F306A/04/O - external underground pipework insulated with materials

which may contaiwasbestos.
• Drawing 27F306A/05/0 -; areas of potential contamination froiii miscellaneous sources.
• Drawing 27F306A/06/0 - sites formerly occupied by market gardens or orchards.
• Drawing 27F306A/07/O - sites of landscaping with unknown sources of fill.
• Drawing 27F306A/08/O - geotechnical issues.

Information presented in these drawings is discussed in detail in Section 6.
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5.4	 History of Adjacent Land Use -

Aerial photography has been examined, dating from 1949 to the present.

• In 1949 land to the north, east and we of the investigated site, was used for
agricultural cropping activity. Land to the south appeared to be vacant

• By 1959, ETSA transmission towers had been built oppositeIhe,hcspital paddock at
the intersection of Fosters Road and Grand Junction Road. Apart from this change the
adjacent land use remained as it was in 1949.

• By 1965 the Department of Agriculture had constructed a large building and associated
carpark roughly opposite the hospital oval on the western side of Fosters Road.

• By 1970 noticeable agricultural activity was in progress to the south of the hoSpital.
The aerial photo showed evidence of some cultivation and 5 sheds had been erected
suggesting chemical storage or animal farming.

Construction of the IDSC Strathrnont Training Centre to the east of the hospital had
also begun by _1970.

• By 1989 a womens rehabilitation centre had beesfbdili - north - of thelifiiiiiiIpaddock
on the northern side of 'GrandJunction Road. North of Section 855 -a fire station _had
also been built.

The Department of Agriculture had established many small experimental cropping plots
south of the ETSA transmission towers.

In the last year, residential development has begun on the southern'lnd south-eastern
sides of the property.

-	 -	 -,4162e.;	 •
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6. Summary of Potentially Contaminated Areas

6.1 	 General

I

L

The sources of contamination and related potential liabilities encountered during the
investigation of this site fell into the fakiwing categories:

• Areas possibly contaminated with coke ash.
• Areas where suspected burial of building rubble has occurred.
• An external underground pipe network insulitedlith materials which may contain

asbestos.
• Areas of potential contamination from miscellaneous sources.
• Sites formerly occupied by market gardensOrnic
• Sites of landscaping with unknown sources of fill.
• Related geotechnical issues.

Each of the above types of contamination or related potential liability, is perceived as posing
a potential risk to future redevelopment of the site - either through the impact on the health
of future occupants or through the impeding effects on fiftnrebuilding deVelopmenv'r

	6.2	 Areas Possibly Contaminated with Coke Ash

Prior to 1961, hospital wards and other major buildings contained individual boilers for the
purpose of heating. Then in 1961 Central Boilers were installed which supplied heating
steam to all buildings.

Until 1975, a solid fuel, coke was used to fire the boilers. The incomplete product of
combustion, coke ash was used in different areas for the purpose of landscaping, as a source
of landfill or for creating pathways.

,	 - -
Coke ash contains Polycyclic Aromatic Hydrocarbons (PAHs) some of which-are suspected
to be carcinogenic.

Areas where coke ash has been buried 	 be identified visually, since areas were covered
with top soil and grassed, leaving no evidence. 	 -

Drawing 27F306A/02/O in Appendix G shows areas where burial of coke ash is suspected,
based on anecdotal evidence.

	6.3	 Areas Where Burial of Building Rubble Has Occurre

Building rubble buried around the hospital includes:

• the foundations of former buildings which have been reworked into the soil after
demolition; and

• foreign sources of building salvage, in which case burial has been a means of disposal.
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This type of contaminant implies building limitations, as far as earth works and future
subsidence are concerned. Soil subsidence has been reported to have occurred in two buried
disposal areas.

Areas containing building' salvage may also be chemically contaminated in cases where
bitumen nibble (possibly containing PAHs) was used as landfill or where asbestos insulation
is included in the building nibble. Asbestos fibres, when inhaled increase the -risk of
prticular respiratory &suits which may be terminal:

Drawing 27F306A/03/O in Appendix G shows areas where suspected burial of building
rubble has occurred, based on anecdotal evidence, some of which has been confirmed by
aerial photography.

	6.4	 An External Underground Pipework Insulated With Material Which
May Contain Asbestos

When the Central Boiler House was installed in 1961, an underground network of steam and
return condensate pipes which linked the major buildings to the Boiler House was also
established. These pipes are insulated with a material which is likely to contain asbestos.

• -	 -
These pipes arelnostlilcely not laid in trenches, but are buried under soil, and gravel. ,There
is no evidence to suggest that these steam and condensate pipes which are now redundant,
have been removed.

Drawing 27F306A/04/0 in Appendix G shows the external underground pipework insulated
with material which may contain asbestos.

	6.5	 Underground Fuel Storage Tanks

An estimated four in total underground fuel storage tanks are present on the site. There
are`two'locations. Possible'sourceS;of contamination at these locationsare as follows:

4*-
• Leakage of diesel into the soil via surface spillage or underground storage tank,

located in the garage/garden complex. 	 Diesel contains Total Petroleum
Hydrocarbons (TPHs) and PAH, both of which may be harmful to human health

• Leakage of leaded and unleaded petrol into the soil via an estimated three
underground storage tanks, located west of the mortuary. Both leaded and
unleaded petrol contain TPHs and monocyclic aromatic hydrocarbons (MAH) in
particular benzene, toluene, ethyl benzene and xylene (BTEX group).' In addition
leaded petrol contains lead. Each of these substances may be harmful to human
health.

	6.6	 Sites Formerly Occupied by Market Gardens or Orchards

The hospital grounds were used extensively for market gardening and orchards in the past.
Aerial photography was used to determine which areas on the hospital were and when This
information is shown on Drawing 27F306A/06/0.
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Possible chemical contaminants associated with these activities include organochlorine
contained in some pesticides used prior to the 1960s and copper sulfate used on orchards in
the past.

The Hospital Paddock at the northern end of the property has been used for cropping
purposes since at least 1949. Prior to the 1960s organochlorine pesticides may have been
used, but they probably haven't been used since the late1960s

	6.7	 Areas of Landscaping with Unknown Sources of Fill

The category of areas were noted during the site inspection as being "raised" areas, however
there is no information regarding the landscaping medium or the landfill.

Drawing 27F306A/07/O in Appendix G shows areas of landSCaping with tmknown sources of
fill.

	6.8	 Areas of Potential Contamination from Miscellaneous Sources

This category of contamination covers smaller, more confined types of contamination, such
as:

• Spot treatment for white ants, black ants and bull ants (pesticides used in the past
contain organochlorines which are toxic and break down very slowly).

• The site of a former substation which may have contained Polychlorinated Biphenyls
(PCBs) in its transformer oil. The transformer oil could have leaked into the soil.

• Buried bituminised areas. Bitumen older than about 15 years may contain PAHs.
Bituminised areas that have been covered over, may pose difficulty to future
earthworks.

-	 ,
" •

Drawink 27F306A/05/0- in'Appendix G gives the locations of these smallei areas 'ofpossible
contamination. 	 -

	6.9	 Other Sources of Possible Contamination

• Additives may have been added to boiler feed water to prevent scaling and limit
maintenance problems arising from poor water quality. Some such additives if used in
the past may have been toxic, hence leakage through condensate return pipes into the
soil structure may have caused slight contamination.

• Most bitumen roads on the site are older than 15 years and possibly may contain
PAHs.
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7.	 Other Potential Liabilities

7.1 	 Telecom Radio Tower

7.1.1 Summary

Extensive enquiries were made to determine the possible need to specify a):::separation
distance between residential housing and the Telecom radio tower installation i 'On the site.
This installation was constructed approximately 2 years ago for the purpose of receiving and
transmitting mobile radio signals. The installation comprises a brick building witii towers on
top and a small wire mesh fenced enclosure.

In the end, the enquiries indicated that the separation iiitance is likely' to,begOverad:aimost
as much by visual, planning-:and access considerations as by any environmental-5:requirement
for a buffer distance separation. However, for reasons discussed below, it is recommended
that prudence be applied, and that a separation distance be specified. At present we are
unable to make a firm recommendation on distance, however we would suggest that 5-10
metres may be sufficient, subject to further investigation, and subject also to knowledge of
the height of the adjacent residential buildings.

7.1.2 Radio Frequency Radiation

Maximum exposure levels of radio-frequency radiation are specified in Atistralian Standard
AS2772.1-1990. This standard is in compliance with international standards which recognise
the potential health effects of excessive radiation. The office of the EnvirOnment Protection
Authority (EPA) advised.that, based on information provided to them by operators of mobile
telephone towers, it was expeted that radiation levels would be much lower -.:than,those
speCified in the :.standard. It was also pointed out that Commonwealth, rather th0 .State,
legislation .applies -to these operators. At the suggestion of the EPA; enquiries.were' - made
with the Radiation Protection Branch of the SouthAustralian, 

ca ries'
Heath : Commission Advice

was received thit'theradiapOn is 	 be
be marde with the Operators.

Advice from- Telecom is that the Australian Standard radiation levels could be reached two
metres in front of the disks, and possibly further - away in- the event of malfunctiom At
ground level, the radiation intensity is orders of magnitude less than in the standard intensity.
However Telecom would recommend a small but unspecified buffer, based on the doctrine of
prudent avoidance.

7.1.3 Noise

The EPA is unaware of any potential noise emissions. Telecom confirms that noise
emissions will be minimal, resulting only from the operation of dual 1.5 KW motors on
airconditioning plant. -
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7.1.4	 Other Factors

Telecom will require access for a mobile crane or cherry-picker for tower maintenance.

7.2 Groundwater Pumps

The groundwater pumps were installed some time between 1949 and 1959 ori the liwned
area east of Ward 8, and north of the Telecom Tower.The pumps are enclosed in a small
brick building (refer to Drawing 27F306A/08/O in Appendix G).

Mr Howard Thiele, the present gardener and Mr 'Dave Palmer, a former maintenance
employee at the hospital, believed that the pumps were installed due to water flooding the
basement lift area in the . administration building,„and?,,inthebisement area_:; of the
psychogeriatric ward (which is built on piles) (see Drawing 27F306A/08/0). This apparently
occurred during periods of heavy rain. Mr Frank Rogers, a former gardener at the hospital,
believed the pumps were installed for the purpose of obtaining irrigation water. ;However the
water brought to the surface proved unsuitable due to high slinity.

Shallow groundwater drawn by the pumps, joins other sources Of stOrrnwater and exits the
site via the stormwater . runoff behind Ward . 15, --. AndersonHouSel(see Drawing
27F306A/01/0). There is .a small possibility that,,thegroundtater.i.iCiintarninated with
PAHs (Polycyclic Aromatic Hydrocarbons), since the'.burial.ufreOke:ash - maYF-tive occurred
in the past in the nearby "Square Acre".

Maintenance of the pumps is now the responsibility of the Glenside/Hillcrest Building
Services Department located at Glenside Hospital. Mr. Wayne Ashton of the Building
Services Department, is concerned that if the pumps are destroyed during redevelopment, the
basement of the psychogeriatric ward may flood.

The pumps operate automatically employing a float mechanism and require regular
maintenance checks, especially after periods of heavy rain, when mechanical parts may
become.blocked with mud. -,

The pumps were replaced in 1993.

This drainage well and associated pumping is not registersd:willi the Department of. Mines
and Energy. It is a legal requirement that. any well sunk deeper than 2.5 m - ba' . cieclared....., The
depth of this well has not been ascertained. The depth should be checked and if it is'dee' per
than 2.5 m, a permit is required and can be obtained from Ms Christal Neuhofer at the
Department of Environment and Natural Resources. .

In light of verbal evidence received, indicating the possible presence of shallow groundwater
- it is recommended that the sump pump be retained and that.access be kept available for
maintenance requirements.
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7.3	 Uncompacted Soil

Areas where building rubble is suspected to have been buried or areas of landscaping with
unknown sources of fill are potentially sites where soil subsidence may occur. The areas
are discussed in Sections 6.3 and 6.7. Site plans detailing -these area can be found in
Appendix G. They are:

• 27F306A/03/O
• 27F306A/07/O
• 27F306A/08/O.
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	8.	 Testing

	8.1	 Drilling and Soil Sampling Methodology

A qualified geotechnical engineer and a qualified chemical engineer from the Adelaide office
of RUST PPK supervised the drilling work and recovery of the soil samples for testing and
geotechnical logging. Soil sampling was restricted to Section 872.

Details of sampling locations and depths are provided below in Sections 8.2 and 8.3 of this
report.. Sampling locations are shown on the site plans contained in Appendix H. In
summary, there were a total of thirteen sampling locations. Borehole depths ranged from one
to two metres at the sample locations 1B to 9B inclusive. Sample depths at locations IOD to
13D inclusive were 150 mm.

Borehole cores from bore hole locations 1B to 9B were recovered using truck mounted
hydraulic push tube equipment. At each borehole location, duplicate borehole cores were
recovered, one for sampling and one retained for geotechnical logging. To avoid cross-
contamination, all push tubes were steam cleaned between sample locations. On completion
of drilling activities, all soil from borehole cores was removed from the site and holes were
backfilled with a clean source of fill.

Samples from locations 10D to 13D inclusive were extracted by hand using a hammer and
dig stick. Three to four 150 mm depth sub-samples were taken from each location and
thoroughly mixed, to ensure that enough soil was received for sampling.

Immediately after extraction, the first borehole core recovered from the sample locations 1B
ryto 9B inclusive was sub-sampled for laboratory chemical analysis. The core was placed in a

steam cleaned core tray and sub samples extracted were thoroughly representative of discrete
noniinated depth intervals. Details of these depth intervals for individual samples are
included in the Field Work and Sample Details in Appendix

Soil samples to be forwarded to the laboratory'were given unique sample numbers which are
also included in Appendix I together with further details of field work carried out including
date, the identification of sampling personnel and the actual soil strata depth for individual
samples.

For each of the soil sub-samples forwarded to the laboratory, sample preservation techniques
were employed to ensure that there was no deterioration of the samples, such as by
volatilisation of contaminants, between sampling and analysis. Sample jars prior to and after
sampling were maintained at approximately 4°C by use of polystyrene insulated containers
and frozen "cooler" bricks. Sample containers were glass. A teflon disk inserted inside the
container lid provides a gas tight seal and also ensures prevention of contamination from the
plastic lid.

All samples taken were forwarded to the laboratory. The samples were received by the
analytical laboratory within 24 hours of sampling by RUST PPK. The laboratory advises
that on arrival the samples were placed in cool storage at 4°C.

Documentation regarding samples despatched to the laboratory and chemical testing required
are included on the sample submission forms. These documents formed a chain of custody



REPORT OF POTENTIAL DAVOWENTAL ISSUES AP.0 PRES. SANARY
TEST1t4O AT NILLCREST HQsPrTAL FOSTERS ROAD.

GILLEs F'...AINS. SA

RUST PPK Pty Ltd 

record between RUST PPK and the laboratory. On receipt of the samples, the laboratory
confirmed their arrival to RUST PPK.

The second borehole core recovered at each location was placed in a core tray which had
been previously steam cleaned. On completion of the field work, all intact borehole cores in
core trays were forwarded to RUST PPKs Adelaide office.

Upon arrival, geotechnical logs were completed in accordance with AS1726 'Geotechnical
Site Investigation Code. The borehole logs and explanatory notes are contained in Appendix
J. Soil cores were retained for one month at 24°C, although the cores tend to dry out and
high vapour pressure (low boiling point) contaminants may volatilise during storage.

8.2 Sampling Locations

An underground services detector was used to ensure that services including power, water,
sewer, stormwater, telephone and gas were avoided_

Sampling locations are shown on the Site Plans, in Appendix H. The sampling locations
have been referenced to buildings which it is understood will not be demolished under the
current proposal for future redevelopment of the site.

The sampling locations in this testing program were located in the following areas~

• East of Litchfield House. Six borehole locations, (numbers 1B to 6B inclusive) were
established with approximately 20 metre spacings on an approximately triangular grid
pattern. Borehole locations 1B to 3B inclusive were taken through a bituminised
surface, approximately 75 m east from the eastern facing wall of Litchfield House.
Borehole locations 4B to 6B inclusive were taken through lawned areas approximately
60 m east from the eastern facing wall of Litchfield House. (See Drawing number
27F358A/10/O in Appendix H). This area was reported as being used for the burial of
coke ash and building rubble, and prior to that a market garden existed in the vicinity
of borehole locations 1B, 5B and 6B.

• Borehole location 7B was on the lawned area south of the Industrial Therapy Building,
approximately 127 m east from the eastern facing wall of Litchfield House. (See
Drawing 27F358A/10/O in Appendix H.) This area was reported as being used for the
burial of coke ash, and prior to that a market garden existed in thiS lo7catiori.

• Borehole location 8B was approximately 41 m south and 70 m east from the south
western corner of the old mortuary building. (See Drawing 27F358A/11/0 in
Appendix H). This area was reported as being used for the burial of coke ash.

L • Borehole location 9B was approximately 33 m south and 46 m east from the south
eastern corner of the Administration Building, in the lawned area known as Square
Acre. (See Drawing 27F358A/12/0 in Appendix H). This area was reported as being
used for the burial of coke ash.

• Location numbers 1OD and IID where samples were extracted by hand with a dig-
stick and hammer, were located approximately 116 m south from the south eastern
corner of the Administration Building. (See Drawing 27F358A/12/O in Appendix H).
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This area was suspected of being used as a former orchard. Coke ash may also have
been used as a fertiliser.

• Location numbers 12D and 13D where samples were also extracted by hand with a
dig-stick and hammer, were located in the area known as the Hospital Paddock
Location 12D was in the centre of the paddock and the location 13D was on the
western side of the storm water runoff area passing through the field, which was dry
on the day of sampling. (See drawing 27F358AJ13/O in Appendix H). The Hospital
Paddock is a cropping area.

8.3	 Sample Depths

Anecdotal evidence had been received relating to landscaping or filling activities in the
vicinity of borehole locations B1 to B9 inclusive. In all cases .the depth of contamination
was unknown. For this reason it was envisaged that boreholes would be dug to a depth of
1 m, the core examined for signs of contamination and if contamination was visually
apparent at a depth of 1 m below the surface, further drilling would be carried out to
determine the depth of contamination.

Boreholes 1B to 3B inclusive were to be dug to a depth of I m after the 50 mm thick layer
of bitumen at the surface had been removed.

At each of the locations BI to B9 inclusive, samples were taken of one or two different soil
strata based on visual examination for the presence of contaminants.

The depth of samples taken from locations 10D to 13D inclusive was fully representative of
the depth range 0 to 150 nun.

Following inspection of the borehole cores, a total of 16 samples were selected for laboratory
analysis, as specified in Appendix 1. These samples comprised the following:

• One sample from each of the borehole cores obtained from locations lB to 9B
inclusive, based on visual inspection of the borehole cores for strata containing flecks
of what appeared to be coke ash.

• An additional sample was taken from the borehole core at location 7B. 300 mm of
soil strata below the strata containing flecks of what appeared to be coke ash was also
sampled.

• An additional sample was also taken from the borehole core at the location 9B.
350 mm of soil strata above the soil strata containing flecks of coke ash, was found to
contain bitumen and was hence also sampled.

• A composite sample made by combining equal volumes of samples obtained from
locations 1B and 6B, then mixing these thoroughly. The samples from 1B and 6B
were taken from the strata containing flecks of what appeared to be coke ash.

• A composite sample was made by combining equal volumes of samples obtained from
locations 10D and 11D, then mixing these thoroughly.
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A composite sample was made by combining equal volumes of samples obtained from
locations 12D and 13D, then mixing these thoroughly.

8.4	 Laboratory Used

Australian Laboratory Services
32 Shand Street
Stafford Qld 4053

8.5 	 Analytes

8.5.1 	 Polycyclic Aromatic Hydrocarbons (PAH), Selected Heavy Metals and Arsenic

Mr Howard Thiele, the head gardener on the site and Mr Frank Rogers a former gardener on
the site, gave anecdotal evidence relating to the locations where filling and landscaping
activities had occurred on the site in the past. According to this anecdotal evidence, one of
the fill materials used in the past was coke ash which originated from the Boiler House
situated on the site.

Coke ash contains high PAH levels and may also contain heavy metals and arsenic. The
heavy metals which were selected as analytes in this sampling program were lead, copper and
zinc.

Sampling locations 1B to 9B inclusive on the site, were located in areas where filling or
landscaping activities using coke ash, were reported to have occurred in the past by the
above named. Hence a sample was taken from the strata which appeared to contain coke ash
at each of these locations, and was tested for the presence of PAHs, selected heavy metals
and arsenic. In all cases, small flecks of what appeared to be ash, within a matrix of soil
characterised this strata which was sampled.

Coke ash may have been used as a fertiliser in the past on former market gardening, orchard,
or crop growing areas. Hence samples obtained from locations IOD to 13D inclusive were
tested for the presence of selected heavy metals and arsenic. A composite sample made up
from samples obtained from locations IOD and 11D, in a former orchard area, was also
tested for the presence of PAHs.

8.5.2 	 Organochlorine Pesticides

In the past organochlorine pesticides may have been used on areas used for farming
purposes.

Based on aerial photography, areas which appeared to have been used as market gardens or
orchards in the past could be identified. Sample locations IOD and 11D were on an area
which-prior to 1965 appeared to be used as an orchard. Sample locations 12D and 13D were
taken from the Hospital Paddock which since the early 1960s has been used for growing _
cereal crops, and prior to then was most likely used as a market garden. Hence a composite
sample from locations IOD and IID and another composite sample from locations 12D and
13D were tested for organochlorine pesticides.
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Based on aerial photography the area in the vicinity of sample locations 1B, 5B and 6B may
have been used as an orchard area prior to 1965 and before any filling activity occurred. A
composite sample from locations IB and 6B was taken and tested for organochlorine
pesticides.

The area in the vicinity of location 7B was used as a market garden prior to 1959 and before
any filling activity had occurred. Hence the 300 mrnof strata below the strata containing
coke ash was sampled and tested for organochlorine pesticides.
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9.	 Results

Laboratory analytical reports are contained in Appendix K of this report. The analytical
results received have been compared to readily available criteria for further investigation and
are summarised in Table 1 below.

All the samples tested for polycyclic aromatic hydrocarbons (PAWS) and organochlorine
pesticides, returned results which were below the laboratory reporting limits and were also
below the concentrations for further investigation.

All the samples tested for selected heavy metals and arsenic returned results which were
above the laboratory reporting limits but below the concentrations for further investigation

L
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TABLE 1

Information Sources:
1. SAHC (1993). A Practical Guide to the Health Risk Assessment and Management of Contaminated

Land in South Australia. Public & Environmental Health Service, South Australian Health
Commission, Adelaide.

2. ANZBCC (1992). Australian and New Zealand Guidelines for the Assessment and Management of
• Contaminated Sites. Australian and New Zealand Environment and Conservation Council, National

Health and Medical Research Council, Canberra.
3.	 Dutch B Criteria for COltinlinantS hl Soils (Further Investigation Levels).

I I

Range of Results Obtained

Analytes Number of
Samples
Tested

Range of
Actual Results

(mg/kg)

Further.
Investigation
Limit (mg/kg)

Sour ce

Polycyclic Aromatic Hydrocarboos (PAH) II --._
Naphthalene <0.5 5 2
2-Methylnaphthalene <03
2-Chlcronaphtbalene <03
Acenapht hylene <03
Acenaphthene <03
Fluorene <03
Pbenanthrene <0.5 10 2
Anthracene <0.5 10 2
Fluoranthene <0.5 10 2
Pyrene <03 10 2
N-2-Flucxenylaceta rni de <03
Benz(a)anthracene <03
Chrysene <03

I Benzo(b) & (k)fluoranthene <1
7.12-Dimethylbenga)anthracene <03
Benzo(a)pyrene <03 I 1
3-Methylcholanthrene <03
Indeno( 1.2.3-cd)pyrene <0.5
Dibenz(a.h)anthracene <03
Benzo(g.h.i)perylene <03

Organochiorine Pesticide (OC P) 4
alpha-BHC <0.05 0.5 3
beta- & gamma-BHC <0.1 0.5 3
delta-BHC <0.05 03 3
Heptachlor <0.05 03 3

• AJdrin <0.05 03 3
Heptachlor epoxide <0.05 03 3
Endosulfan 1 <0.05 03 3
4.4.-DDE <0.05 03 3
Dieldrin <0.05 02 3
-Badrin <0.05 0.5 3
Endosulfan 2 <0.05 0.5 3
4.4'-DDD <0.05 03 3
Endrin aldehyde <0.05 03 3
Endosulfan sulfate <0.05 03 3
4.4'-DDT <0.2 0_5 3

Heavy Metals 14
Copper 7-36  100 1
Lead 8-63 300 1
Zinc 14-124 500 1

Arsenic 14 2-10 . 100 1

1

I
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10. Discussion of Results

The results received indicated that contaminant levels fall below further investigation
limits for the depth ranges sampled, at locations on the site tested.

Coke Ash

In all samples of soil strata containing flecks of what appeared to be coke ash,
concentrations of polycyclic aromatic hydrocarbons (PAHs), selected heavy metal and
arsenic were below guideline values for further investigation. These samples were
generally taken from strata visually assessed to contain what appeared to be traces of
coke ash, from each of the borehole cores recovered at locations 1B to 9B and a
composite from locations IOD and 11D.

Si of the samples (locations 1B to 6B) were taken in an area east of Litchfield House in
an approximately triangular grid pattern with approximately 20 metre spacings between
sampling locations. While this was an area where substantial coke ash disposal had been
reported, this was not confirmed by chemical analysis.

Similarly no chemical evidence of substantial ash disposal was found in a total of five
samples taken from the following locations:

• a single sample from the lawned area south of the Industrial Therapy Building
(location 7B);

• a single sample from the lawned area south of the Boiler House (location 8B);
• two samples from different soil strata at a single location in the "Square Acre"

south-east of the Administration Building;
• a single composite taken from the suspected former orchard area in the south-east

corner of the site.

Pesticides

In the four samples tested for organochlorine pesticides, concentrations were lower than
guideline values for further investigation. The four samples included:

• Two composite samples representative of the depth range 0-150 nun from the
surface. One sample was made by combining sub-samples from locations IOD and
11D, a former suspected orchard area in the south-eastern corner of the site. The
other sample was made by combining sub-samples from locations 12D and 13D, in
a cropping area in the Hospital Paddock at the northern end of the site.

• One sample taken from strata underlying fill material, representative of the depth
range 0.4-0.7 m a suspected former market garden area in the lawned area south of
the Industrial Therapy Building (location 7B).
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•	 A composite sample combined from sub-samples of strata identified as fill at
locations 1B and 6B, a former suspected market garden area east of Litchfield
House. The sub-sample from location 1B was representative of the depth range
0.2-0.35 m and the sub-sample from location 6B was representative of the depth
range 0.3-0.45 m.

Rubble Burial

No evidence of buried rubble was found in six boreholes drilled down to natural soil in
locations on an approximately 20 metre triangular grid east of Litchfield House. The fill
depth ranged from 0.3 to 0.7 metres.

While rubble was not located, it is probable that rubble is located elsewhere within the
large area identified from anecdotal information as being used for the bUrial of building
rubble in the past.

Some brick fragments and bitumen were apparent in the bore core recovered from
location 9 in the area known as Square Acre. Bitumen was particularly concentrated at a
depth range of 0.45-0.75 m at this location. Burial of building rubble had not been
reported in this area.

General

None of the eighteen samples tested revealed evidence of unacceptable contamination.
These results are based on a limited preliminary sampling and testing program and will
assist with the design of a more comprehensive soil testing program for the site.
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11. Trial Backhoe Excavation of Buried Building Rubble

I
11.1 Methodology

I In an area of the site where rubble burial was suspected, backhoe excavation was carried out
to determine the depth and physical nature of the buried rubble. Observations were to be

I { 	

made of possible contaminants in the rubble including asbestos, bitumen and metals.

An area chosen for investigation was based on the anecdotal evidence that large pieces of

I concrete had been buried. The depth of the area excavated was not to exceed 1.5 m due to
safety considerations. Details of the area sampled and the sample depth are given below in
Sections 11.2 and 11.3 respectively.

I The excavated soil and cavity were inspected for signs of contamination and to determine the
depth of any buried rubble. Photographs were also taken.

II 	
The excavated material was then returned to the cavity and the area was-compacted as far as
practicable by driving the backhoe over it many times.

I The backhoe is shown in photograph 1 contained in Appendix M. A 0.3 metre wide bucket
was used

I 1 11.2 Location of Excavation Area

I	
An area of approximately 3 m x 5 m was excavated. This was located approximately 7.2 m
south of the fenceline, which separates the Hospital Paddock from the remainder of the site.

Drawing 27F358A/14/O contained in Appendix L shows the location of this area more
clearly. An underground services detector was used to ensure that services including power,
water, sewer, stormwater, telephone and gas were avoided.

This area was chosen for trial excavation because anecdotal evidence relating to burial
activity on the site had been received and also because of the low probability of encountering
underground services.

113 Depth of Excavation

Soil and building rubble were excavated to a depth of approximately 1.5 m, however a large

I ;Li
	piece of concrete having a volume of at least 0.2 m' was encountered at a depth of 1.2 m.

This piece of concrete could not be broken by the backhoe, however the backhoe continued

I
	to dig to one side of the concrete piece in an attempt to ascertain its size. Hence in this way

the maximum depth in the excavation area was 1.7 m.

i ‘
t__

:	 . 
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11.4 Anecdotal Evidence

According to Mr Frank Rogers a former gardener on the site, up to approximately 50
trenches running north-south each approximately 3.5 m deep and l_m wide were dug on land
to the north of the former Ward 3 and filled with large concrete pieces. The area over which
this activity is thought to have occurred is shown more clearly on drawing 27F306A/03/0 in
Appendix G.

The location described in Section 11.2 was chosen for trial excavation based on the above
anecdotal information. Hence it was decided to excavate across the chosen site in an east-
west direction to maximise the probability of encountering the reported building rubble.

11.5 Results of Trial Excavation

The area was excavated to a depth of between 1.2 and 1.7 m. Large pieces of concrete were
visible in the excavation soil as well as a small quantity of steel reinforcement rods and old
bricks. No bitumen, or materials containing asbestos were observed.

Photographs 1 to 4 contained in Appendix M-show examples of the large pieces of concrete
in the excavation soil. The backhoe in some cases broke up pieces of concrete before
removing them so that the concrete contained in the excavation material, may be smaller in
size than that which exists below the surface.

Photograph 3 shows the largest piece of concrete encountered during the trial excavation
which the backhoe could not remove. Its volume was approximated as at least 0.2 rn'.

The trial excavation confirmed anecdotal evidence received relating to the burial of large
concrete pieces buried in trenches running north-south. By examination of the surface it was
apparent that grass appeared to be growing well in distinct rows running north-south. It was
found that these areas had been filled with building rubble and covered over with a thin layer
of imported topsoil. The rows of greener grass running north-south are shown in photograph
4. It can also be seen from photograph 4, that a large area of very lush grass exists to the
west of the excavation area. This may possibly be the location of a large burial pit. .

1

r

r

L
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12. Statement of Limitations

The principal purpose of this investigation and report has been to assess the physical
characteristics of the site with respect to the presence or absence in the environment of
hazardous materials, substances, contaminants or pollutants, as defined in applicable State
and Commonwealth environmental legislation. The precise scope of work is detailed in this
report, • and was agreed with the Department of Environment and Natural Resources,
recognising time and budgetary constraints.

RUST PPK Pty Ltd derived the data in this report primarily from visual inspections,
examinations of readily - available records, interviews with individuals with knowledge of
the site. Whilst to the best of our knowledge the information contained in this report is
accurate at the date of issue, subsurface conditions, including contaminant extent and
concentrations, can change with time. This should be recognised if the report is used after a
protracted delay, such that further investigation of the site may be necessary.

In preparing this report, RUST PPK Pty Ltd has relied upon and presumed accurate certain
information provided by the Client or third parties. Unless otherwise stated in the report,
RUST PPK Pty Ltd has not attempted to verify the accuracy or completeness of any such
information.

There are always some variations in subsurface conditions across a site which cannot be fully
defined by investigation. Hence it is unlikely that the specific information presented in this
report will represent the extremes of conditions that exist within the site.

RUST PPK Pty Ltd have prepared this report for the Department of Environment and Natural
Resources, in accordance with generally accepted consulting practice and the RUST PPK Pty
Ltd Terms of Business. No other warranty, express or implied, is made as to the
professional advice included in this report. This report has not been prepared for use by
parties other than the Department of Environment and Natural Resources. It may not contain
sufficient information for purposes of other parties or for other uses.

L

Department of Environment & Natural Resources 	 41



Appendix Ar -
1.I.

-

_	 . 	 .

II

Ii

I.

r

Locality Map - Hillcrest Hospital



P15
HILLCREST HOSPITAL

Location Map

RUST PPK Pty Ltd

Z.

•MA " I ORA e
Vs*, Vewo 	PARA al

`=y1STA,_r„.1 10_
AN"



[....

. .' •

Appendix B
f 	

Site Plan, October 1994
Site Plan, 1988

 L
•

• !.

L . 	
1401fOrgiW;:4:- • 2

Ii



C7 26

0 20 	 100	 180m

SCALE 1:4000

O

IIIIII	 MI	 IIIIII	 MN 	 II•11 MI UM Mil =II ____111111111_41.  

S41.5

EASEMENT 	 \7
\4
.--If..., I 

r	
THE HOSPITAL PADDOCK 	 \ ,..,

• I 	
‘'..r, 	 1

I
i

__J

GRAND	 JUNCTION	 ROAD
LEGEND

DEMOLISHED BUILDING

COVERED WALKWAY

KEY TO BUILDINGS

FIRE STATION

IDSC STRATHMONT
MARKET GARDEN

117.0

IDS( STRATHMONT
CARPARK

141.0

SEC 855
FENCE LINE 	 2.3 ha.

CS

LOT 101

0

210.0

LOT 100
27

210.0

206.0

22

r ---- j1

3 	 i ,,1
r--•

.i
I,

", 12 :,

, 	 ,
::,..5.,7E

,

18 ,d]

15

7 317116

;;E::: 872

LOT 103
46.1 ha.

9 	 ../.)

sst,

<::"/
0

ItI,

t7Z1
'IP1-1C=/ 	13 	

SQUARE
ACRE

10

U,

STORM WATER RUNOFF

1 Ward 1
2 Ward 2
3 Ward 3
4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7 Ward 7, Repatriation
8 Ward 8, Apps House

_.,9 Ward 9, Davenport House
10 Ward 10, Howard House
11 Mortuary
12 	 Boller/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16	 Salter Hall
17	 Administration
18 Chapel
19 Groundwater Pump
20 Telecom Radio Tower
21 Psychogerlatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House

NOTE: IT HAS BEEN PROPOSED TO DIVIDE SECTION
872 INTO LOTS 100, 101, 102 AND 103

OWED

DRAWN

OAT( 	
22.9.94

25 	

24 rn-n-ni

C=3

OV AL

0

190

20 0

104

HILLCREST HOSPITAL
SITE PLAN - OCTOBER 1994

184.1.

SEC 789 	 NEW RESIDENTIAL
BLOCKS

100 1+00114 ICE.. ADt1 0101
SIH.AUST.. £0110100 5000
Ill(ProOK 1011 2121713

OCIAVIIC

27F306001/0
CCU REVISIOwS OAT(



ETSA
No.1 Sub.:teflon

GARNi.
HOUSE

LacHnct22

MARKET
' GARDEN

WAR 2.
NT )

OCCUPATIONAL
THERAPY

COMPUTER CE
OCCUPATIONAL
HEALTH

STAFF LINING

CAR PARK

DENTAL

ALOCR
MOUSE

Rum
RESCOCES

HCMARD 	 WAX V
NOM 	 RAN

HMS

MIP 	 MEI Mill NM IIIIII 	 NM MI =I MI NM • Mk MI ME • =I •



L_	
L

f 	
L _	

- 3	
3

-	
IM

 IO
N

 IIIIIII N
M

 11111111
	

•
 M

N
 N

M
	

•
 E

li N
M-



M
IN

 M
ill 4

1
=
 M

E
I =

I	
A

M
 N

M



1
IL

I

I

i1

I

• •:;_7.77-7".-

• •

• •-• •
• •• •	 •	 •,•• • •	 •

- '	 ; 	 •-•••••'•Vt.7:•••
.•$•:••••7 	 ,I...•••Cr;:g.••••,;,,,..... 	 ....A.. 	 ••••;4.t.•,•..,• • 	

-.?•••• V.. • ••••0•1. , 	•	 ,	 ••

Appendix D

Photographic Record &Site'Inspection



11111 III M
N
	

M
il	

• Ill "
IN
	

1
1
1
1
 1

1
1
1
1
 E

ll M
O

- -
	

A
IM

 =
4M

IN



olio L
aw
	

a
m

 O
N

 m
a	

A
IM



Photo 5: Diesel Bowyer and underground fuel storage tank on the eastern side of the Garage/Garden
complex
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Photo 6: Old batteries and service oil stored outside against the western wall of the -vehicle
maintenance shed
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Photo 16: Overhead diesel storage tank located on western side of section 855

RUST PPK Pty Ltd•

Photo 15: 5tormwater drainage from behind Ward 6 on
eastern side of property
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Photo 23:23: Redundant steam and condensate piping between two expansion bends on the eastern side
of the IT Workshop. Scattered debris from outer pipe casing may contain asbestos

Photo 24: Redundant steam and condensate piping between Linen Sorting Room and IT Workshop.
Deteriorated outer pipe casings reveal possible asbestos insulation
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HILLCREST HOSPITAL, MULTI-PURPOSE HALL
BORE  LOGS 	 Note: In all six bores the

y is highly leached-low
salt content; conductivity
0.2-0.7 mho, typical values
below 0.6 m being 0.2 - 0.3 mho.

Bore 1 Y\0	 mk;_=, 

0 - 0.35 m 	 FILL - imported_garden loam
0.35 - 0.65m CLAY, red-brown; high plasticity, blOcky structure

wswp, friable (CH)
0.65-1.1 m 	 SILTY CLAY_to CLAYEY SILT, pale brown, highly

calcareous; wswp, friable (ML-CL)
1.1 - 1.7m 	 CLAY, brown, calcareous; small highly calcareous

silt pockets decreasing with depth; high plasticity.
sub-blocky to granular structure; wswp, friable (CH)

1.7-2.5 m 	 CLAY, grey and brown mottled, calcareous; high
plasticity, blocky structure; wswp, friable to 2.2 m;
wswp, hard - below 2.2 m (CH)

2.5-3.5 m 	 CLAY, red-brown, slightly sandy; trace of yellow
sandstone fragments at 2.9 m; wswp, hard (CH)

3.5 - 4.3m 	 CLAYEY M-F SAND, red; moi.F. - t, dense - probable
decomposed sandstone (SC) 	 —

SANDSTONE, too hard to penetrate.

Bore 2 	610	 390 "L.3

0 - 0.25 m 	 FILL - garden loan over old bitumen on crushed
0.25-0.5m 	 CLAY, red-brown; high plasticity, blocky structure;

wswp, friable (CH)
0.5 - 1.1 m CLAY, pale brown, calcareous, with approx. 50%

highly calcareous clayey silt in discrete seams and
pockets; wswp, friable.(CH & ML-CL)

1.1-2.9m 	 CLAY, .light. brown to 2.3 m and red-brown below 2.3m,
with approx. 10% earthy lime in scattered pockets; .
high plasticity, blocky structure; wswp, friable (CH)

2.9-3.75m 	 SANDY CLAY stratified with CLAYEY.M. SAND,
red-brown, red and yellow mottled;.medium plasticity;
wswp to 3.1 m, wswp below 3.1m (SC)

3.75-4.5m 	 Core lost
(end)

Bore 3 (o(olg	 11115

0 -0.25 m 	 FILL - imported_ garden lom
0.25-0.55 m CLAY, red-brown; high plasticity, blocky structure;

wswp, friable (CH)
0.55-2.2m 	 CLAY, pale-brown,• highly calcrreous,'with approx. 20%

pockets of_earthy lime; high plasticity, - strUcture
indistrict; wswp, friable (CH+ML-CL)

2.2-3.75m 	 SANDY CLAY to.CLAYEY M. SAND, red-brown; root casts
filled with f. sand; medium-high plasticity, blocky
structure; wswp, friable (SC)

3.75 m - 	 Cemented sand, too hard to penetrate.
(end)

4.3 -
(end)



Bore 4 (%(,Ez 1nt(c,

0 - 0.15 m FILL - garden 	 loam over bitumen cap.
0.15 - 0.3 m SILTY CLAY, 	 brown; w3wp,.friable 	 (CL-CH)
0.3-0.62 m 	 CLAY, red-brown; high plasticity, sub-blocky

structure; wswp, friable; large tree roots (CH)
0.62-1.15m 	 CLAY, pale brown and brown mottled, highly cacareous

approx. 501 pockets of earthy lime; wswp, friable
(CH + ML-CL)

1.15-1.75m	 CLAY, brown, slightly calcareous; approx. 10% pockets
of earthy lime; high plasticity, granular structure;
wswp, friable (CH)

1.75-2.5m 	 CLAY, light brown calcareous; high plasticity,
blocky structure; wswp, hard (CH)

2.5-2.8m	 SANDY CLAY, red-brown; sandy high plasticity, blocky
structure; wswp, hard (SC-CH)

2.8-3.5m 	 SANDY CLAY, yellow and red-brown_mottled, high
(end) 	 plasticity, structure indistinct; wswp, hard(SC)

Bo-re, Flo - I
Note: /the only trace of Keswick Clay in this group of bores.
Have we found its boundary? Or is the other soil just an island
patch?

i



H1LLCREST HOSPITAL
FOSTERS ROAD,
GILLES PLAINS

1-10:.F. 	 D.14.6	
‘‘,112

SAMPLED 	 19th March 1981

A - Series

LOCATTON

0 - 0150

0150 - 0590

0590 - 0750

0750 - 1500

1500 - 3500

3 500 - 4900

Salter Hall S-E corner of main hull
600 mm from South wall
900 mm from stage

Concrete slab

Compacted fill

Moist red brown cJiy,Pl.

Dry, friable . clay: marl, brown and pink.

Becoming more clayy from 1300

Stiff, red brown, mighly structured clay>PL

- with some pocket; of marl. Becoming slightly
moister with depth - fissures filled with
darker clay and some pockets of same and black
silty specks at 0270.
Becoming sandier with depth - (the sand is
orange) small pockets of grey sandy clay.

Orangish brown clayey sand with large pockets
of orange sand. Some red and yellow staining
at 4000 - becoming moister.

ENDED HOLE IN YELLOW AND
FAWN SAND WITH RED STAINING

AT 4900



HILLCREST HOSPITAL
FOSTERS ROAD,
GILLES PLAINS

C40 28	 "r" 	 A - Series

SAMPLED 	19th March 1981

LOCATION 	Salter Hall	 S-W corner of main hall
600 mm from South wall &
600 mm from West wall

0	 - 0150 	 Concrete slab

0150 - 0590 	 Compacted fill

0590 - 0890 	 Red brown slightly

0890 - 1450 	 Very dry, powdery pink marl - some nodules
with pockets of stiff, very dry clay.
BecJming clayier with depth.

1450 - 2700

2700 - 3150

315C - 4200

4 200 - 4900

Dry, reddish brown many clay - friable
with large pockets of highly structured
clay.

Stiff, red brown, highly structured clay.;l:PL
- some small pockets of marl still evident -
Becomihg slightly moister with depth. (unable
to retrieve 3000 mm sample)

Becoming sandy with pockets of greyish green-
sandy clay, very highly structured, with some
black mottling. - Colour change to red brown
from 3400.

Pockets of fine faWn sand in brown, yellow
and grey slightly clayey coarse sand.

ENDED HOLE IN SAME
AT 4900

. 	 . :
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Qom,

HILLCREST HOSPITAL - ASSESSMENT AND PSYCHOCERIATRIC UNITS

E-3
	 CFI

LORE LOGS

Bore 1 

0 - 0.3 m 	 CLAY, brown and red; high plasticity, granular
structure; W > Wp, friable (CH).

0.3 -1.0 m	 CLAYEY SILT to .SILTY CLAY, pa2e browr, highly calcareous,
gritty; 	 loose and friable (ML - CL).

1.0 - 4.5 m	 CLAY, grey brow.] and yellow mottled; high plasticity,
blocky structul... with slickerisides; W 	 Wp, stiff
to 1.5 m and h.:7d below 1.5 n (CH).

4. 5 - 5.0 m

5.0 - 5.5 m

5. 5 - 5.75 n
(end)

Water noc cut.

SANDY CLAY, grey & red mottled, with thin seams of
white fine sand; W 	 Wp, very stiff (CH - SC).

CI;,Y, grey, with small patches of red fine sand;
W <7> Wp, hard (CHO.

CLAYEY FINE SAND, grey yellow 6 red; dry, weakly
cemented - v. weak (decomposed) ST ✓DSTONE.
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, -111
• _HILLCREST HOSPITAL - ASSESSMENT 6 PSYCHOCER1217±

Z.1 UNTTS

	

1	 i	 (.---)Z -.c) V- ‘,-3 ".1 \(
-1

	

	I

.	 BORE LOGS

1

Ii	 Bore 5 Ir ‘: t

	

111 	 fi

0.2 - 0.5 m

0.5 - 1.2 m

1.2 - 4.15 m

CLAY, red-brown; L...gh plasticity, granular structure;
Up, friable (CH).

CLAYEY SILT to SILTY CLAY, pale brown and white, highly
calcareous; U 	 Up, soft (ML - CL).

CLAY, grey brown & yellow mottled; off-white highly
calcareous patches to 1.5 m; high plasticity, blocky
structure with slickensides; •;> Up, hard (CH).

4.15 - 4.55 	 CLAYEY FINE SAND, grey yellow & red; dry weakly cemented
(end) 	 - very weak SANDSTONE.

Moderately weathe!ed at 4.55 m - unable to sample.

Water not cut.

0 - 0.2 m 	 FILL - dk, brown c1:,y and gravel.



HILLCREST HOSPITAL - ASSESSMENT 6 PSYCHOGERIATRIC UNITS

BORE LOGS

Bore 7

0 - 0.5 .7)
	

SILTY CLAY, brown; W 	 Wo, friable (CL - Cl!).

0..5 - 1.45 in 	 SILTY CLAY, pale brown 5 white, highly calcareous; W > Wp,
firm (CL - CH).

1.45 - 5. 2 m 	 CLAY, grey brown mottled; small sand pockets below
4.0 m; high plasticity, blocky structure with
slickensides; W 	 Wp, very stiff to hard (CH).

5. 2 - 5. 7 m 	 CLAYEY FINE SAND, grey yello:1 & red; dray weakly cemented
(end) 	 with strongly cemented seams - very weak SANDSTONE with

moderately weathered seams.

Water not cut. 

1i 
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HILLCREST HOSPITAL - ASSES:;MENT & PSYC!1OCERIATRIC UNITS
1

BORE LO.; S 	 Gaz 	 EA,3 	 \

Bore 9 

0 - 0.4 AI	 SILTY CLAY, brown; W c Wp, friable (CL - CH).

0.4 - 1.2 m (approx.)	 SILTY CLAY, pale brown & white, highly calcareous;
W	 :✓p, friable; very weak crust at 0.65 m (CL - CH).
Merges with the next layer.

1.2 - 5.6 m	 CLAY, grey & brown mottled, with highly calcareous pact. S

to 2.8 m; high plasticity, blocky structure, W	 Wp,
very stiff to hard (CH).

5.( - 6.1 m	 SANDY CLAY, u.?11 -.'w brown & red mottled; W << Wp, hard
(CH - SC).

6.1 - 6.3 m
	 CLAYEY FINE SAND, grey brown a red; dry, very weakly

(end)
	

cemented - ve.:- 9 weak (decomposed) SANDSTONE.

Water not cut.



, • DESCRIPTIt

Water beering
•

p

( • )

PEDOLOGY

• ;

Si 	 .01INIAI. , 	 LAYiiii CI n CZ 2.

7, 	 q
.e. .•r:..1 .!i

:7ri•

A -47
'?,:t^, T..'r

f. ri
V2

7
x

;; 	 " i r;
-0

...,
g?!

(.4 ^
I 	 1 I
7 	 z

• 411I

vo.•• I /...M...• n• • TI,II•AN 	 ■••••I .. 1•••:••••• /A ...1:71,:;!:,°. •*?:;;;;://',.•/_,

•
11111 	 f,' 4 tti J LI:	 c .: t .C.E T

r•t_
; C '-..."- 	 ".;	 ;	 i	 i, ?

1 	 r, 	 , t 	 .r,..

R

Nome
CFCLOCY

OELTA VERTICAL A

II	 0 	 ;

-J

r. • :

7.1r.  

. 	 . 	 • • I.	 I	 ,	 !
SAMPLE INTERVAL

T--

Pi= •.—
3

: 	 I : • 	 j iiisnaa.:rt .rt , tucni

SUCTION PLATE
MOISTURE CONTENT x

SOkPTION UNIT 0

20A P.11. Ipl 	 .3)

II	 0
,..	 1 	 .•	 1 

	 J
1. 	 1.

° r
I I 	 I	 •

0 0%.

" 

N —
	

1 CONOVETIvITv a $00.1 v c

I I	 a-- I 	 i - Liout0 LIMIT

Vp • PLASTIC LIMIT

A 4 75 wIceon

COEFFICIENT OF U:i,FORNITY

'SORTING ORDER i e



1
1!

Appendix G

Site Plans Showing Potentially
Contaminated Areas and Other Potential
Liabilities
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KEY TO BUILDINGS

1 Ward 1
2 Ward 2
3 Ward 3
4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7 Ward 7, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12 Boller/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16 	 Salter Hall
17 	 Administration
18 Chapel
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House

0 10 	 50 	 90m
t!i=MT1=!====1

SCALE 1:2000

0

STORM WATER RUNOFF 	 - 	 -

LOT 101
NOTES ,

-Prior to 1961, coke ash from Individual
boilers was used to surface pathways throughout the hospital.
The location of these paths Is not known. •

-Other areas may also have been used for the burial of coke
ash. The areas that have been Identified on this map are based
on annecdotal evidence.
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HILLCREST HOSPITAL
POSSIBLE AREAS CONTAMINATED

WITH COKE ASH
TOO NORTH TEE.. ADELAIDE
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TELEPHONE 10111 1105771
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HILLCREST HOSPITAL
AREAS OF SUSPECTED BURIAL

OF BUILDING RUBBLE

CHECKED
UP

DRAWN

	fia0.,(
28.9.94

pp% 	 IsOTOH MT.. TACDC(..t. *AKIO ft I. sA0100(0

r ((PHONE Mel 1175111

DRAWING No.

27F306A/03/C
(OM RI VI'AINS

NOTE:
It should be noted that the uncontrolled dispose
by burial of building rubble may have Introduced
soil chemical contaminants Including Polyclic Aromatic
Hydrocarbons (which are present In bitumen) and
metals. Asbestos containing materials may also have
been burled.

Foundations possibly
reworked into soil. 	 _.

Landscaped with
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1 Ward 1
2 Ward 2
3 Ward 3
4 Ward 4, Dlbden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7 Ward 7, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12 	 Bolier/incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16	 Salter Hall
17 Administration
18 Chapel
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House

SCALE 1.2500

THIS INCLUDES AREAS IN WHICH BUILDING
RUBBLE HAS BEEN USED AS LANDFILL. OR
OR WHERE BUILDING FOUNDATIONS HAVE NOT
BEEN PROPERLY CLEARED AFTER DEMOLITION.
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2 Ward 2
3 Ward 3
4 Ward 4, Dlbden House
5 Ward 5, Robertson House
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8 Ward 8, Apps House
9 Ward 9, Davenport House
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14 Garage/Garden Complex
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16 	 Salter Hall
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24 Industrial Therapy (IT) Workshop
25 Linen Sorting
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1 Ward 1
2 Ward 2
3 Ward 3
4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7 Ward 7, Repatriation
8 Ward 8, Apps House
9 Ward 9, Davenport House

10 Ward 10, Howard House
11 Mortuary
12	 Boiler/Incinerator House
13 Occupational Therapy Building
14 Garage/Garden Complex
15 Canteen
16	 Salter Hall
17	 Administration
18 Chapel
19 Groundwater Pump
20 Telecom Radio Tower
21 Psychogeriatric Ward
22 Mason House
23 Litchfield House
24 Industrial Therapy (IT) Workshop
25 Linen Sorting
26 Barnett House
27 James Nash House
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NOTE:
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4 Ward 4, Dibden House
5 Ward 5, Robertson House
6 Ward 6, Anderson House
7	 Ward 7, Repatriation
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Field Work and Sample Details

11. Field Work Notes

Sampling Date:
Samplers:

Drilling Contractor:

28 October, 1994
Uma Preston (Chemical Engineer)
Brenton Harris (Geotechnical Engineer)
K&W Drilling

12. Sample Details

Sample
No

Location No Sample Depth
(metres)

Soil Comments Selected for
Analysis

1 1B 0.2-0.35 FILL. Some flecks of ash Analysis
2 2B 0.3-0.43 FILL. Some flecks of ash Analysis
3 3B 0.25-0.40 FILL. Some flecks of ash. Analysis

4a 4B 0.30-0.45 FILL.	 Some fine gravel Analysis
5b 5B 0.33-0.50 FILL. Some bitumen fragments and ash Analysis
6 6B 0.3-0.45 FILL. Some flecks of ash Analysis

7a 7B 0.17-0.40 FILL. Bitumen fragments and some ash Analysis
7b 7B 0.40-0.70 SILTY CLAY. Analysis
8 8B 0.20-0.50 FILL. Some ash fragments Analysis

9a 9B 0.40-0.75 FILL. Some bitumen and some ash Analysis
9b 9B 0.75-0.95 FILL.	 Flecks of ash Analysis
10 IOD 0-0.15 Analysis
11 11D 0-0.15 Analysis
12 12D 0-0.15 Analysis
13 I3D 0-0.15 Analysis
14 Composite of 0-0.15 Analysis

Samples 12 and 13
15 Composite of 0-0.15 Analysis

Samples 10 and 11
16 Composite of N/A .. Analysis

Samples 1 and 6

Notes:

• Suffix "B" after location number implies that borehole cores were recovered using truck mounted
hydraulic push tube equipment.

• Suffix "D" after location number implies that sampling was carried out by hand with dig stick and
hammer.
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Fotsimile (08) 212 4686

Telephone (08) 21 2 5133

Borehole Log

Client:	 Department of Environment & Natural Resources

Project:	 Hillcrest Hospital Complex

Job No.	 27F358A
Date	 28/10/94

Tested by	 BJH
Checked by	 PTWL

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil	 Groundwater Stands: -

Bore Location:

Depth

(rn)
Soil Description

0
_o
E

D

C
cn
0- g
2 cp

U)
Co
a.

c.)

7.

0
0

cu
c a-
a_

ia)

0 2

E
-c

C)
0

OD- Bitumen.
0.05

0.05- FILL.	 Sandy silty gravel, pale greyish yellow, fine to H NP/
0.2 coarse sand, gravel to 20 mm. T

0.2- FILL.	 Sandy silty clay, grey brown, greyish orange brown, <PL L
0.3 fine to medium sand, some flecks of ash.

0.3- Silty CLAY. Orange brown, some fine sand <PL M/H Fb
0.4 CH

0.4- Clayey gravelly SILT. Creamy brown over off-white, some ML H	 . VL
1.0 fine sand, calcrete fragments to 15 nun, highly calcareous.

1.0- Silty CLAY. Off-white and brown, some fine sand, highly CL <PL M Fb/
1.55 calcareous. over over H

CL/ M/H
CH

1_55- Silty CLAY. Brown, some grey green mottling, some fine CH OL H H 500+
2.4 sand.

END OF BOREHOLE 2.4 m

Moisture Content

D == Dry

H = Humid

Da = Damp

M = Moist

W = wet

PL	 Plastic Limit

LL = Liquid Limit

PI = Plastic Index

Plasticity

NP 	 Non-plastic

T	 Trace

VL = Very Low

L	 Low

M = Medium

H	 High

VH = Very High

EH = Extra High

Consistency

VS = Very Soft

S = Soft

F = Firm

SI = Stiff

VSt = Very Stiff

H - Hard

Fb 	 Friable

Plan/Remarks



Fooimile (08) 212 4686
Telephone (08) 212 5733

Borehole Log
Job No. 	 27F358A
Date	 28/10/94

Tested by 	 BJH
Checked by PTWL

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil	 Groundwater Stands: -

Bore Location:

2

Soil Description
Depth

(m)

co

a) ctlc a-
a_

a)
a) 76

E
O oa_

0.0-
0.05

0.05-
0.3

0.3-
0.45

0.45-
0.55

0.55-
0.9

0.9-
1.1

Bitumen.

FILL. Sandy silty gravel, pale greyish yellow, fine to
coarse sand, gravel to 20 mm.

FILL. Sandy silty clay, grey brown, fine to medium sand,
some flecks of ash.

Silty CLAY. Orange brown, some fine sand.

Silty CLAY/Clayey SILT. Creamy brown, some fine sand,
highly calcareous.

Silty CLAY. Brown, creamy brown, some fine sand,
highly calcareous.

H	 NP/
T

<PL L

CL/ <PL M/1-1 Fb
CH

CL/ <PI./ L/
ML H 	 VL

CL/ <PL N4/1-1 H/
CH	 Fb

END OF BOREHOLE 1.1 m

Moisture Content 	 Plasticity 	 Consistency
D = Dry 	 NP = Non-plastic 	 VS = Very Soft

H = Humid 	 T = Trace S = Soft
Da = Damp VL = Very Low 	 F = Firm

M = MoiSt 	 L = Low Si = Stiff

W =wet M = Medium 	 VSt = Very Still

PL = Plastic Limitr -H = High 	 H	 Hard

LL = Liquid LimitFriable.=VH = Very High 	 Fb

PI = Plastic Index 	 EH = Extra High

Plan/Remarks



2 • E

2
c0 0   

Facsimile (08) 217 4685

Telephone (08) 212 5733

B. 0 E D FE'S TA    

Borehole Log

Job No. 	 27F358A
Date 	 28/10/94
Tested by 	 BJH
Checked by PTWL

Client: Department of Environment & Natural Resources

Project: Hillcrest Hospital Complex

Drilling Method: Auger, Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil 	 Groundwater Stands:-

Bore Location:

3

Soil Description
Depth

(m) 0_o
E(/) >.

J 0)

toco
0

E
_c

a)
0

Bitumen.

FILL. Sandy silty gravel, pale greyish yellow, fine to
coarse sand, gravel to 20 mm.

FILL. Silty sandy clay, brown, fine sand, some flecks
of ask

Silty CLAY. Orange brown, some fine sand.

Silty CLAY/Clayey SILT. Creamy brown, some line sand,
highly calcareous.

Silty CLAY. Creamy brown, some fine sand, highly
calcareous.

CH

CL/
ML

CL

H

VL

NP/
T

L

H

<PL

<PL

<PL/
H

<PL

Fb

Fb

0.0-
0.05

0.05-
0.25

0.25-
0.4

0.4-
0.6

0.6-
0.95

0.95-
1.1

END OF BOREHOLE 1.1 m

Moisture Content
D = Dry

H = Humid

Da = Damp

M = Moist

W = Wet

PL = Plastic Limit

LL = Liquid Limit

P1 = Plastic Index

Plasticity
NP 	 Non-plastic

Trace

VL = Very Low

L = Low

M = Medium
H : High

VH = Very High

EH = Extra High

Consistency
VS Very Soft

S = Soft

F = Firm

St = Stilt

VSt --- Very Stiff

H = Hard

Fb = Friable

Plan/Remarks



. tocitralle Wag L I L .1000

Telephone (08) 2)2 5133

T.- 0.;.R

I Borehole Log

Client: 	 Department of Environment & Natural Resources

Project: 	 Hillcrest Hospital Complex

Job No. 	 27F358A
Date 	 28/10/94

Tested by 	 BJH
Checked by 	 PTWL

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil	 Groundwater Stands:-

Bore Location:

4
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Soil Description
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FILL. Silty sand, grey brown, fine to medium grained,
slightly micaceous, some fine roots.

FILL. 	 Silty clay, grey brown, some fine sand, slightly
calcareous, pockets of sand, some bitumen.

FILL. Sandy silty clay, greyish yellow brown, fine to
coarse sand, some fine gravel.

FILL.	 Silty sandy clay, brown, fine sand, some flecks
of ash.

Silty CLAY. Brown, orange brown, some fine sand.

Silty CLAY/Clayey SILT. Creamy, creamy brown, some
fine sand, highly calcareous. 	 -

Silty CLAY. Creamy brown, some fine sand, highly
calcareous.

END OF BOREHOLE 1.1 m

•

CL

CH

CL/
ML

CL

H

<PL

<PL

<PL

<PL

<PL/
H
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L/
VL

L/M
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Moisture Content
D 	 = Dry

H 	 = Humid

Da = Damp
M	 = Moist

W = Wet

PL 	 = 	 Plastic Limit

LL 	 = 	 Liquid Limit

PI 	 =	 Plastic Index

Plasticity

NP = Non-plastic

T 	 ,	 Trace

VL = Very Low

L	 = Low

M •= Medium

H 	 = High

VH = Very High

EH = Extra High

Consistency

VS = Very Soft

S 	 = Soft

F 	 = Firm

St 	 = 	 Stiff

VSt = 	 Very Stiff

H 	 ,•. Hard

Fb =	 Friable

Plan/Remarks
0
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100 North lenare, Aclath& S.A. 501
focsimile (08) 212 461

lelephone (08) 212 57:

T-f S T I N.   R T 0  

Borehole Log

Client: 	 Department of Environment & Natural Resources

Project: 	 Hillcrest Hospital Complex

Job No. 	 27F358A
Date 	 -	 28/10/94

Tested by 	 BJH
Checked by 	 PTWL

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: Nil 	 Groundwater Stands: -

Bore Location:

5

Depth
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Soil Description
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FILL.	 Silty sandy, grey brown, fine to medium grained,
some gravel to 30 mm, some fine roots.

FILL.	 Clayey silty gravel, mottled grey brown and black,
some fine to medium sand, gravel and bitumen fragments
to 40 mm, some ash, some roots.

FILL. Silty sandy clay, grey brown, fine sand, some
flecks of ash.

Silty sandy CLAY. Grey brown, fine sand.

Silty CLAY. Orange brown, some fine sand.

END OF BOREHOLE 1.1 in
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Moisture Content

D	 = Dry

H 	 . Humid

Da = Damp
M	 = Moist

W 	 = Wel

PL 	 :- 	 Plastic Limit

LL 	 = 	 Liquid Limit

PI 	 = 	 Plastic Index

Plasticity

NP z 	 Non-plastic

1 	 -- 	 Trace

VL , Very Low

I_ 	 •	 Low

M 	 = Medium

H 	 - 	 High

VH :' Very High

EH = Extra High

Consistency

VS = Very Solt

S 	 = Solt

F	 = Firm

St 	 = 	 Still

VSt = 	 Very Stitt

H 	 = Hard

Fb 	 ,7	 Friable
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100 North lerrare, Adelaide S.A. SOC

facsimile (013) 212 46f
Telephone (08) 212 Si:

AT -. E R   :1'11  

Borehole Log

Client: 	 Department of Environment & Natural Resources

Project: 	 Hillcrest Hospital Complex

Job No. 	 27F358A
Date 	 28/10/94
Tested by 	 BJH
Checked by 	 PTWL

•
Drilling Method: Hydraulic Push Tube & Hydraulic Hammer 	 .

Groundwater Struck: 	 Nil	 Groundwater Stands:-

Bore Location:
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Depth
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Soil Description
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FILL. Silty sand, grey brown, fine to medium grained,
some fine roots.

FILL. Sandy clayey gravel, mottled brown and black,
fine to coarse sand, gravel and bitumen fragments to
30 mm.

FILL. Silty sandy clay, greyish orange brown, fine sand,
some fine roots, some flecks of ash.

Silty CLAY. Greyish orange brown, some fine sand.

Clayey gravelly SILT. Creamy brown, some fine sand,
calcrete fragments to 20 mm, highly calcareous.

Silty CLAY. Creamy brown, some fine sand, highly
calcareous.

END OF BOREHOLE 1.1 m
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Moisture Content
D	 = Dry

H 	 = Humid

Da = Damp

M 	 = Moist

W	 = Wel

PL 	 = 	 Plastic Limit

LL 	 = 	 Liquid Limit
PI	 = 	 Plastic Index

Plasticity

NP ...: 	 Non-plastic

T	 Trace

VL = Very Low

L	 ,, 	 Low

M	 ., Medium

H	 - High

VH .... Very High

EH = Extra High

Consistency
VS = Very Soft

S	 = Solt

F 	 = Firm

St 	 = 	 Still

VSt= 	 Very Still

H	 ,, Hard

Fb = 	 Friable

Plan/Remarks
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100 North lerroce, Adelaide SI 50;

Facsimile (03) 212 461
Telephone (0$1212 57:

-

	 1, 	 E R E.D 	 E

Borehole Log

Client: 	 Department of Environment & Natural Resources

Project: 	 Hillcrest Hospital Complex

Job No. 	 27F358A
Date	 28/10/94

Tested by 	 BJH
Checked by 	 VL

Drilling Method: Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck: 	 Nil	 Groundwater Stands:-

Bore Location:
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Soil Description
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FILL. Silty sand, grey brown, fine to medium sand, some
fine roots.

FILL. Silty sandy clay, grey biown, fine sand, some
gravel/bitumen fragments to 40 mm, some ash, some fine
roots.

Silty CLAY. Orange brown, some fine sand, some fine
roots.

•
Silty CLAY. Creamy brown, some fine sand, some fine
calcrete fragments, highly calcareous.

END OF BOREHOLE 1.1 m
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Moisture Content
D	 = Dry

H 	 = Humid

Da = Damp

M	 = Moist

W	 = Wet

PL 	 = 	 Plastic Limit

LL 	 = 	 Liquid Limit
PI 	 = 	 Plastic Index

Plasticity

NP ', Non-plastic

T	 :- 	 Trace

VL = Very Low

L 	 = Low

M	 = Medium

H	 . High

VH = Very High

EH = Extra High

Consistency

VS =, Very Soft

S	 = Soft

F 	 = Firm

SI	 = 	 Stiff

VSI = 	 Very Stiff

- H 	 = Hard

Fb	 = 	 Friable
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100 Noith Teuace, Adelaide S.A. SO
Facsimile (08) 212 46

Telephone (08) 212 57

II :A	 E. S	 -VOIR -A TORY

Borehole Log

Client: 	 Department of Environment & Natural Resources

Project: 	 Hillcrest Hospital Complex

Job No. 	 27F358A
Date 	 28/10/94

Tested by 	 BJH
Checked by 	 PTWL

Drilling Method: 	 Hydraulic Push Tube & Hydraulic Hammer

Groundwater Struck 	 Nil	 Groundwater Stands:-

Bore Location:
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FILL. 	 Silty clay, grey brown over greyish orange brown,
some fine sand, fine roots.

FILL. 	 Silty sandy clay, greyish dark brown, fine sand,
ash fragments.

Silty sandy CLAY. Orange brown, fine to medium sand.

Silty CLAY. Orange brown, some fine sand.

Clayey SILT. Creamy, creamy brown, some fine sand, fine
calcrete fragments, highly calcareous.

END OF BOREHOLE 1.1 tn
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Moisture Content
D 	 = Dry
H 	 = Humid

Da = Damp
M 	 = Moist

W = Wet
PL 	 = 	 Plastic Limit

LL	 , 	 Liquid Limit
PI	 = 	 Plastic Index

Plasticity

NP , Non-pastic

T	 • 	 Trace

VL ., Very Low

L	 ,	 Low

M 	 , Medium

H	 , High

VH = Very High

EH = Extra High

Consistency

VS = Very Soft

S	 = Sott
F	 = Firm

SI 	 =	 Still

VSt =	 Very Stiff
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100 North Terrace, Adelaide S.A. 501

Focsimile (08) 111 46
Telephone (08) 111 57

I ST 	 R' E 	 R..1 A E	 I N 	 0 R 	 R  

Borehole Log

Client:	 Department of Environment & Natural Resources

Project: 	 Hillcrest Hospital Complex

Job No.	 27F358A
Date 	 28/10/94

Tested by 	 BJH
Checked by 	 PTWL.

Drilling Method: Hydraulic Push Tube & Hydraulic HamMer

Groundwater Struck: 	 Nil 	 Groundwater Stands:-

Bore Location:
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Soil Description
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FILL. 	 Sandy silt, grey brown, fine
roots.

FILL. 	 Silty sandy clay, grey brown,
roots, some fine calcrete fragments,
some bitumen_

to medium sand, fine

fine sand, some fine
some brick fragments

some fine sand, highly
ash.
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FILL. 	 Silty
calcareous,

FILL. 	 Silty
of ash.

Silty CLAY.

END OF

clay, creamy brown,
some bitumen, some

clay, dark brown, some fine sand, some flecks

Dark brown, some fine sand.

BOREHOLE 1.1 m

Moisture Content
ID 	 = Dry

H 	 = Humid

Da = Damp

M 	 = Moist

W = Wet
PL 	 = 	 Plastic Limit
LL 	 = 	 Liquid Limit
PI	 = 	 Plastic Index

Plasticity
NP = 	 Non-plastic

T	 :'	 Trace

VL r- Very Low

L	 '-'	 Low

M	 ., Medium

H	 :	 High

VH = Very High

EH = Extra High

Consistency
VS = Very Soft

S	 = Soft

F 	 = Firm

St	 = 	 Stiff

VSt = 	 Very Stiff

H	 • Hard

Fb 	 7- 	Friable
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Appendix K

Laboratory Methodology and Quality
Assurance; Laboratory Analytical Reports
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AUSTRALIAN LABORATORY SERVICES P/L
A.C.N. 009 936 029

BRISBANE
	

SYDNEY 	 . MELBOURNE
	

PERTH
Phone: (07) 352 5577
	

Phone: (02) 899 5722 	 Phone: (03) 853 5299
	

Phone: (09) 249 2988
Fox: (07) 352 5109
	

Fox: (02) 899 3200 	 Fox: (03) 853 0730
	

Fox: (09) 249 2942
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"c''.111101/ V VIIIIV""'

ENVIRONMENTAL
GUARANTEED TESTING

ANALYTICAL REPORT

MR L GRAY 	 Page 	 1 of 4

RUST PPK PTY LTD

100 NORTH TERRACE
	

ENVIRONMENTAL

Batch-no: 	 10568

ADELAIDE SA 	 5000
	

Sub-batch: 	 1

No.samples: 11

ORDER-NO
	

SAMPLE-TYPE 	 Received: 	 31/10/94

3057
	

SOIL 	 Completed: 	 14/11/94

Ll S1	 L2 S2 	 L3 S3

Method
	

Analysis description 	 Units 	 LOR 	 0.2-0.35m	 0.3-0.43m 	 0.25-0.4m

28/10/94 	 28/10/94 	 28/10/94

EA-055

EP-0758-SS

Moisture Content (dried @ 103'C) 	 X	 0.1	 13.6 	 12.1 	 11.4

POLYNUCLEAR AROMATICS

Naphthalene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

2-Methylnaphthalene 	 mg/kg 	 0.5	 <0.5 	 <0.5 	 <0.5

2-Chloronaphthalene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

Acenaphthylene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

Acenaphthene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5
Fluorene 	 mg/kg 	 0.5	 <0.5	 <0.5	 <0.5
Phenanthrene 	 mg/kg 	 0.5	 <0.5 	 <0.5	 <0.5

Anthracene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

Fluoranthene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

Pyrene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

N-2-Fluorenylacetamide 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

Benz(a)anthracene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

Chrysene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5

Benzo(b) 8 (k)fluoranthene 	 mg/kg	 1 	 <1	 <1	 <1

7.12-Dimethylbenz(a)anthracene 	 mg/kg 	 0.5	 <0.5 	 <0.5 	 <0.5
Benzo(a)pyrene 	 mg/kg 	 0.5 	 <0.5 	 <0.5 	 <0.5
3-Methylcholanthrene 	 mg/kg 	 0.5 	 <0.5	 <0.5	 <0.5
Indeno(1.2.3-cd)pyrene 	 mg/kg 	 0.5	 <0.5 	 <0.5	 <0.5
Dibenz(a.h)anthracene 	 mg/kg 	 0.5	 <0.5 	 <0.5	 <0.5

Benzo(g.h.i)perylene 	 mg/kg 	 0.5	 <0.5 	 <0.5 	 <0.5

SAMPLES ANALYSED AS RECEIVED
Samples analysed on_An as received basis. Results reported on a dry
weight basis. Sample preparation techniques: Semivolatile - Separatory
Funnel and Tumbler, Volatile - Purge and Trap. Sample analysis 	 )--N .
techniques: Semivolatile - GC/MS, TPH - GC/FID; Volatile - GC/MS; 	 ' /)"" X41.0

Pesticides - GC/ECD, GC/MS.



MMIle4•"",'
.01.-msAgEr wingszesoz
""AllOW v
'"AROMM■JOIL.JAMMerm

.ENVIRONMENTAL.
GUARANTEED TESTING

ANALYTICAL REPO R T

MR L GRAY

-RUST PPK PTY LTD

100 NORTH TERRACE

ADELAIDE SA 5000

ORDER-NO

'3057

SAMPLE-TYPE

SOIL

Page	 2 of 	 4

ENVIRONMENTAL
Batch-no: 	 10568
Sub-batch: 	 1
No.samples: 11
Received: 	 31/10/94
Completed: 	 14/11/94

L4 S4a l5 S5b L6 S6

Method Analysis description Units LOR 0.3-0.45m 0.33-0.5m 0.3-0.45m

28/10/94 28/10/94 28/10/94

EA-055 Moisture Content 	 (dried @ 103'C) % 0.1 12.9' 0.9 7.8

EP-075B-SS POLYNUCLEAR AROMATICS

Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5
2-Methylnaphthalene mg/kg 0.5 <0.5 <0.5 <0.5
2-Chloronaphthalene mg/kg 0.5 <0.5 <0.5 <0.5
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5

Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5
Fluorene mg/kg 0.5 <0.5 <0.5 <0.5
Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5
Anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5
Pyrene mg/kg 0.5 <0.5 <0.5 <0.5
N-2-Fluorenylacetamide mg/kg 0.5 <0.5 <0.5 <0.5
Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Chrysene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(b) 8 (k)fluoranthene mg/kg 1 <1 <1 <1

7.12-Dimethylbenz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.5
3-Methylcholanthrene mg/kg 0.5 <0.5 <0.5 <0.5
Indeno(1.2.3-cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5
Dibenz(a.h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5
Benzo(g.h.Operylene mg/kg 0.5 <0.5 <0.5 <0.5

SAMPLES ANALYSED AS RECEIVED

AUSTRALIAN LABORATORY SERVICES P/L
A.C.N. 009 936 029

BRISBANE
	

SYDN EY	 MELBOURN E
Phone: (07) 352 5577
	

Phone: (02) 899 5722 	 Phone: (03) 853 5299
Fox: (07) 352 5109
	

Fox: (02) 899 3200 	 Fox: (03) 853 0730

PERTH
Phone: (09) 249 2988

Fox: (09) 249 2942
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ENVIRONMENTAL
GUARANTEED TESTING

ANALYTICAL REPORT

ORDER -NO
3057

MR L GRAY 	 Page	 3 of 4
RUST PPK PTY LTD
100 NORTH TERRACE	 ENVIRONMENTAL

Batch-no: 	 10568
ADELAIDE SA 5000 	 Sub-batch: 	 1

No.samples: 11
SAMPLE-TYPE 	 Received:	 31/10/94
SOIL	 Completed: 	 14/11'/94

L7 S7a L8 S8 L9 S9a

Method Analysis description Units LOR 0.17-0.40m 0.2-0.5m 0.4-0.75m

28/10/94 28/10/94 28/10/94

EA-055 Moisture Content (dried @ 103'C) X 0.1 13.4 9.8 11.1

EP-075B-SS POLYNUCLEAR AROMATICS

Naphthalene mg/kg 0.5 <0.5 <0.5 <0.5

2-Methylnaphthalene mg/kg 0.5 <0.5 <0.5 <0.5

2-Chloronaphthatene mg/kg 0.5 <0.5 <0.5 <0.5

Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5

Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5

Fluorene mg/kg 0.5 <0.5 <0.5 <0.5

Phenanthrene mg/kg 0.5 <0.5 <0.5 <0.5

Anthracene mg/kg 0.5 <0.5 <0.5 <0.5

Ftuoranthene mg/kg 0.5 <0.5 <0.5 <0.5

Pyrene mg/kg 0.5 <0.5 <0.5 <0.5

N-2-Fluorenytacetamide mg/kg 0.5 <0.5 <0.5 <0.5

Benz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5

Chrysene mg/kg 0.5 <0.5 <0.5 <0.5

Benzo(b) & (k)fluoranthene mg/kg 1 <1 <1 <1

7.12-Dimethylbenz(a)anthracene mg/kg 0.5 <0.5 <0.5 <0.5

Benzo(a)pyrene mg/kg 0.5 <0.5 <0.5 <0.5

3-Methylcholanthrene mg/kg 0.5 <0.5 <0.5 <0.5

Indeno(1.2.3-cd)pyrene mg/kg 0.5 <0.5 <0.5 <0.5

Dibenz(a.h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5

Benzo(g.h.i)perylene mg/kg 0.5 <0.5 <0.5 <0.5

SAMPLES ANALYSED AS'RECEIVED

AUSTRALIAN LABORATORY SERVICES P/L
A.C.N. 009 936 029

BRISBANE
	

SYDNEY	 MELBOURNE
Phone: (07) 352 5577
	

Phone: (02) 899 5722 	 Phone: (03) 853 5299
Fox: (07) 352 5109
	

Fox: (02) 899 3200 	 Fox: (03) 853 0730

PERTH
Phone: (09) 249 2988

Fox: (09) 249 2942



ORDER-NO

3057

SAMPLE-TYPE

SOIL

ENVIRONMENTAL
Batch-no:

Sub-batch:
No.samples:
Received:

Completed:

10568

1

11

31/10/94

14/11/94

MR L GRAY

RUST PPK PTY LTD

100 NORTH TERRACE

ADELAIDE SA 5000

Page 	 4 of 	 4
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ENVIRONMENTAL.
GUARANTEED TESTING

ANALYTICAL REPO R T

L9 S9b
	

COMP 10/11

Method
	

Analysis description
	

Units
	

LOR 	 0.75-0.95m
	

S15 0-0.15

28/10/94
	

28/10/94

EA-055

EP-075B-SS

Moisture Content (dried @ 103'C)

POLYNUCLEAR AROMATICS

Naphthalene

2-Methylnaphthalene

2-Chloronaphthalene

Acenaphthylene

Acenaphthene

Fluorene

Phenanthrene

Anthracene

Fluoranthene

Pyrene

N-2-Fluorenylacetamide

Benz(a)anthracene

Chrysene

Benzo(b) 8 (k)fluoranthene

7.12-Dimethylbenz(a)anthracene

Benzo(a)pyrene

3-Methylcholanthrene

Indeno(1.2.3-cd)pyrene

Dibenz(a.h)anthracene

Benzo(g.h.i)perylene

Y. 	 0.1 	 12.1 6.8

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

Mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5	 <0.5

mg/kg 	 0.5	 <0.5

mg/kg 	 1	 <1

mg/kg 	 0.5	 <0.5

mg/kg 	 0.5	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5 	 <0.5

mg/kg 	 0.5	 <0.5

mg/kg 	 0.5 	 <0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<1

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5    

SAMPLES ANALYSED AS RECEIVED

11?

AUSTRALIAN LABORATORY SERVICES P/L
A.C.N. 009 936 029

SYDNEY 	 MELBOURNE
	

PERTH
Phone: (02) 899 5722 	 Phone: (03) 853 5299

	
Phone: (09)249 2988

Fox: (02) 899 3200 	 Fox: (03) 853 0730
	

Fox: (09) 249 2942

BRISBANE
Phone: (07) 352 5577

Fox: (07) 352 5109
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ENVIRONMENTAL .

GUARANTEED TESTING

ANALYTICAL REPORT

MR L GRAY 	 Page	 1 of 2

RUST PPK PTY LTD
100 NORTH TERRACE 	 ENVIRONMENTAL

Batch-no: 	 10568
ADELAIDE SA 	 5000 	 Sub-batch: 	 2

No.samples: 4
Received: 	 31/10/94
Completed: 	 14/11/94

ORDER-NO
3057

SAMPLE-TYPE
SOIL

L7 S7b

Method Analysis description Units LOR 0.4-0.4m

28/10/94

EA-055 Moisture Content (dried @ 103'C) :4 0.1 14.7

EP-067A-SS ORGANOCHLORINE PESTICIDES

alpha-J3NC mg/kg 0.05 <0.05

beta- 8 gamma-BHC mg/kg 0.1 <0.1

delta-BHC mg/kg 0.05 <0.05

Heptachlor mg/kg 0.05 <0.05

Aldrin mg/kg 0.05 <0.05

Heptachlor epoxide mg/kg 0.05 <0.05

Endosulfan 1 mg/kg 0.05 <0.05

4.4'-DDE mg/kg 0.05 <0.05

Dieldrin mg/kg 0.05 <0.05

Endrin mg/kg 0.05 <0.05

Endosulfan 2 mg/kg 0.05 <0.05

4.4'-DDD mg/kg 0.05 <0.05

Endrin aldehyde mg/kg 0.05 <0.05

Endosulfan sulfate mg/kg 0.05 <0.05

4.4'-DDT mg/kg 0.2 <0.2

COMP 12/13 	 COMP 10/11

S14 0-0.15 	 S15 0-0.1'

28/10/94 	 28/10/94

	

6.9 	 6.8

	

<0.05 	 <0.05

	

<0.1	 <0.1

	

<0.05 	 <0.05

	

<0.05 	 <0.05

	

<0.05 	 <0.05

	

<0.05 	 <0.05

	

<0.05 	 <0.05

	

<0.05 	 <0.05

	

<0.05 	 <0.05

	

<0.05	 <0.05

	

<0.05	 <0.05

	

<0.05	 <0.05

	

<0.05 	 <0.05

	

<0.05 	 <0.05

	

<0.2 	 <0.2

SAMPLES ANALYSED AS RECEIVED
Samples analysed on an as received basis. Results reported on a dry
weight basis. Sample preparation techniques: Semivolatile - Separatory
Funnel and Tumbler, Volatile - Purge and Trap. Sample analysis
techniques: Semivolatile - GC/MS, TPH - GC/FID; Volatile - GC/MS;
Pesticides - GC/ECD, GC/MS.

/7'4.7:let

AUSTRALIAN LABORATORY SERVICES P/L
A.C.N. 009 936 029

BRISBANE
	

SYDNEY 	 AA ELBOURNE
	

PERTH
Phone: (07) 352 5577
	

Phone: (02) 899 5722 	 Phone: (03) 853 5299
	

Phone: (09) 249 2988
Fox: (07) 352 5109
	

Fox: (02) 899 3200	 Fox: (03) 853 0730
	

Fax: (09) 249 2942
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ENVIRONMENTAL.
GUARANTEED TESTING

ANALYTICAL REPORT

MR L GRAY 	 Page	 2 of	 2
RUST PPK PTY LTD
100 NORTH TERRACE

ADELAIDE SA 5000

ORDER-NO
3057

SAMPLE-TYPE 	 Received: 	 31/10/94
SOIL 	 Completed: 	 14/11/94

ENVIRONMENTAL
Batch-no: 	 10568
Sub-batch: 	 2
No.samples: 4

COMP 1/6

Method Analysis description Units LOR S16

28/10/94

EA-055 Moisture Content 	 (dried @ 103'C) % 0.1 11.2

EP-067A-SS ORGANOCHLORINE PESTICIDES

alpha-BHC mg/kg 0.05 <0.05

beta- 8 gamma-BHC mg/kg 0.1 <0.1

delta-BHC mg/kg 0.05 <0.05

Heptachlor mg/kg 0.05 <0.05

Aldrin mg/kg 0.05 <0.05

Heptachlor epoxide mg/kg 0.05 <0.05

Endosulfan 1 mg/kg 0.05 <0.05

4.4'-DDE mg/kg 0.05 <0.05

Dieldrin mg/kg 0.05 <0.05

Endrin mg/kg 0.05 <0.05

Endosulfan 2 mg/kg 0.05 <0.05

4.4'-DDD mg/kg 0.05 <0.05

Endrin aldehyde mg/kg 0.05 <0.05

Endosulfan sulfate m9/k9 0.05 <0.05

4.4'-DDT mg/kg 0.2 <0.2

SAMPLES ANALYSED AS RECEIVED

AUSTRALIAN LABORATORY SERVICES P/L
BRISBANE

Phone: (07) 352 5577
Fox: (07) 352 5109

A.C.N. 009 936 029
SYDNEY	 MELBOURNE

Phone: (02) 899 5722 	 Phone: (03) 853 5299
Fox: (02) 899 3200 	 Fox: (03) 853 0730

PERTH
Phone: (09) 249 2988
Fox: (09) 249 2942
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ENVIRONMENTAL
GUARANTEED TESTING

ORGANICS QUALITY CONTROL REPORT

BATCH No. : EN10568 	 DATE BATCH RECEIVED : 31/10/94

CLIENT : Rust PPK Pty Ltd
	

DATE BATCH COMPLETED : 17/11/94

Method

Code

Test Matrix QC Lot

Number

Date

Samples

Extracted

Date

Samples

Analysed

EP-067 Pesticides Soil OCOPS246 07/11/94 10/11/94

EP-075 Sei-nivolatile

Scan

Soil SVOCS145 07/11/94 10/11/94

ORGFORM(60/0)

AUSTRALIAN LABORATORY SERVICES P/L
A.C.N. 009 936 029

	BRISBANE
	

SYDNEY 	 MELBOURNE
	

PERTH
	• Phone: (07) 352 5577

	
Phone: (02) 899 5722 	 Phone: (03) 853 5299

	
Phone: (09) 249 2988

	

Fox: (07) 352 5109
	

Fox: (02) 899 3200 	 Fox: (03) 853 0730
	

Fox: (09) 249 2942



ALS EP-067 : PESTICIDES

OC LOT No. : OCOPS246 	 ANALYST: J. Langford
MATRIX: Soil

COMPOUND

Blank
Conc

Spike
Level

SPIKE QC RESULTS Control Limits
SCS
Conc

DCS
Conc

Average
Rec.

RPD Rec. RPD

mg/kg mg/kg  mg/kg mg/kg % % Low I High %

EP-067A : ORGANOCHLORINE PESTICIDES

alpha-BHC <LOR 0.20 0.16 0.15 79 5 60 115 20

beta & gamma-BHC <LOR 0.40 0.33 0.32 81 2 60 117 20

delta-BHC <LOR 0.20 0.17 0.16 79 5 67 113 20

Heptachlor <LOR 0.20 0.16 0.15 76 5 38 125 20

Aldrin <LOR 0.20 0.16 0.19 86 17 53 116 20

Heptachlor epoxide <LOR 0.20 0.16 0.15 76 7 62 114 20

Endosulfan 1 <LOR 0.20 0.17 0.18 85 6 67 111 20

4,4'-DDE <LOR 0.20 0.16 0.15 75 6 68 114 20

Dieldrin <LOR 0.20 0.16 0.15 75 5 67 113 20

Endrin <LOR 0.20 0.16 0.15 77 6 41 129 20

Endosulfan 2 <LOR 0.20 0.16 0.15 76 5 68 112 20

4,4'-DDD <LOR 0.20 0.16 0.14 73 9 67 111 20

Endrin aldehyde <LOR 0.20 0.15 0.13 68 16 66 112 20

Endosulfan sulfate <LOR 0.20 0.16 0.15 75 7 64 117 20

4,4*-DDT <LOR 0.20 0.18 0.17 86 6 71 107 20

EP-067B : ORGANOPHOSPHORUS PESTICIDES

Dichlorvos <LOR 0.20 0.14 0.13 66 4 52 116 20

Dimethoate <LOR 0.20 0.15 0.14 72 2 54 114 20

Diazinon <LOR 0.20 0.14 0.13 67 4 53 117 20

Chlorpyrifos methyl <LOR 0.20 0.13 0.13 64 5 63 115 20

Malathion <LOR 0.20 0.14 0.13 65 6 62 116 20

Fenthion <LOR 0.20 0.13 0.13 65 0 59 115 20

Chlorpyrifos <LOR 0.20 0.13 0.12 63 	 • 6 65 112 20

Pirimiphos ethyl <LOR 0.20 0.13 0.13 64 5 45 120 20

Bromophos ethyl <LOR 0.20 N/A N/A

Prothiofos <LOR 0.20 0.14 0.14 68 6 65 113 20

Ethion <LOR 0.20 0.13 0.12 61 8 52 123 20

COMMENTS :
1) The control limits are based on ALS laboratory statistical data (Method QWI-ORG/06)
2) : Recovery or RPD falls outside of the recommended control limits.



I

ALS EP-075 : SEMIVOLATILE SCAN

QC LOT No. : SVOCS145 	 ANALYST: L. Baker
MATRIX: Soil

COMPOUND

Blank
Conc.

Spike
Level

QC SPIKE RESULTS Control Limits
SCS
Conc

DCS
Conc

Average
Rec. RPD Recovery RPD

mg/kg mg/kg mg/kg mg/kg % % Low I High

EP-075B : POLYAROMATIC HYDROCARBONS

Naphthalene <LOR 1.25 1.16 1.08 90 7 56 107 35
2-Methylnaphthalene <LOR 1.25 1.19 1.18 95 0 49 113 35
2-Chloronaphthalene <LOR 1.25 1.14 1.15 . 92 1 52 104 35
Acenaphthalena <LOR 1.25 1.18 1.23 96 4 52 107 35
Acenephthene <LOR 1.25 1.20 1.24 98 3 53 112 35
Fluorene <LOR 1.25 1.21 1.23 97 2 54 111 35
Phenanthrene <LOR 1.25 1.34 1.27 104 5 56 115 35
Anthracene <LOR 1.25 0.96 0.98 77 3 49 118 35
Fluoranthrene <LOR 1.25 1.33 1.36 108 3 55 118 35
Pyrene <LOR 1.25 1.33 1.30 105 3 55 120 35
N-2-Fluorenylacetimide <LOR 1.25 1.22 1.24 99 2 29 111 • 35
Benz(e)anthracene <LOR 1.25 1.23 1.36 103 10 54 118 35
Chrysene <LOR 1.25 1.39 1.47 114 6 51 124 35
Benzo(b) & (k) fluoranthene <LOR 2.50 2.35 2.46 96 4 53 123 35
7,12-Dimethyl benz(a)anthracene <LOR 1.25 0.98 1.12 84 13 37 187 35
Benzo(a)pyrene <LOR 1.25 0.85 1.04 75 20 44 124 35
3-Methylchloanthrene <LOR 1.25 0.85 0.95 72 11 45 118 35
Indeno(1,2,3-cd)pyrene <LOR  1.25 1.49 1.49 119 0 43 123 35
Dibenz(a,h)anthracene <LOR 1.25 1.46 1.59 122 9 39 123 35
Benzo(g,h,i)perylene <LOR 1.25 1.43 1.55 119 8 44 119 35

COMMENTS :
1) The control limits are based on ALS laboratory stastical data (Method OWI-ORG/06).
2) •: Recovery or RPD falls outside the recommended limits.



Appendix L

Site Plan Showing Location of Trial
Excavation Area
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Appendix M

Photographic Record of Backhoe
Excavation



I

RUST PPK Pty Ltd

Photo 1: The backhoe used in the trial excavation. Pieces of concrete are visible in the
excavation material.

Photo 2: A piece of concrete present in the excavation material.
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