











































































































GEOTECHNICAL & ENVIRONMENTAL

CHARACTERISATION OF GEOTECHNICAL DATA

Geotechnical data generally fall into the categories of fact,
interpretation and opinion, as defined by the Institution of Engineers,
Australia, 1987 - Guidelines for the Provision of Geotechnical

Information in Construction Contracts.

Facts are defined as the materials, statistics and properties which may
be seen, measured or identified by means of accepted and preferably
standardised criteria, classifications and tests. Examples of facts
include: exploration locations, outcrop locations, samples and drill
core, lithological names/descriptions of soils and rocks, measured

water levels, laboratory test results and seismic time/distance plots.

Interpretative data is defined as information derived from competently
made interpretation of facts using accepted and proven techniques, or
reasonable judgement exercised in the knowledge of geological
conditions or processes evident at the site, Examples of interpretative
data are: borehole and test pit logs, inferred stratigraphy and
correlations between boreholes or test pits, material and rock mass
properties used in analysis (e.g. permeability), and seismic

interpretation (yielding velocity and layer depths).

Opinion is derived from consideration of relevant available facts,
interpretations and analysis and/or the exercise of judgement,
Examples of opinions based on geotechnical/geological interpretations
include bearing capacity and foundation suitability, need for
foundation treatment, settlements, potential for grouting, excavation

stability, ease of excavation, and suitability of construction materials.
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GEOTECHNICAL & ENVIRONMENTAL

SOIL DESCRIPTION

The methods of description and classification of soils are based on Australian Standard 1726, the
SAA Site Investigation Code. The description of a soil is based on particle size distribution and
plasticity as shown in the “GUIDE TO THE DESCRIPTION, IDENTIFICATION AND
CLASSIFICATION OF SOILS”.

SOIL CLASSIFICATION

The basic soil types and their subdivisions are defined by their particle sizes:

MAJOR SOIL CATEGORIES

Soil Classification Particle Size
Boulders Greater than 200mm
Cobbles 63 - 200mm

Gravel 2.36 - 63mm

Sand 0.075 - 2.36mm

Siit 0.002 - 0.075mn
Clay Less than 0.002mm

MINOR SOIL CONSTITUENTS

As most natural soils are combinations of various constituents, the primary soil is further described
and modified by its minor components:

Coarse grained soils Fine grained soils
% Fines Modifier % Coarse Modifier
<5 Omit, or use ‘trace’ ' <15 | Omit, or use ‘trace’
>5 < 12 ] Describe as “with clay/silt’, >15 <30 | Describe as ‘with
as applicable sand/gravel’, as applicable
>12 Prefix soil as “silty/clayey’, >30 Prefix soil as ‘sand/gravelly’,
as applicable as applicable

COHESIVE SOILS
Clay and silt may be described according to their plasticity:

Descriptive Term Range of liquid limit
(percent)
Of low plasticity <35
Of medium plasticity >35 <50
Of high plasticity > 50
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GEOTECHNICAL & ENVIRONMENTAL

MOISTURE CONDITION

Term Description
Dry (D) Cohesive soils; hard and friable or powdery, well dry of plastic limit.
Granular soils; cohesionless and free-running.
Moist (M) Soil feels cool, darkened in colour,
Cohesive soils can be moulded.
Granular soils tend to cohere.
Wet (W) Soil feels cool, darkened in colour.
Cohesive soils usually weakened and free water forms on hands when
handling,
Granular soils tend to cohere.
CONSISTENCY - NON-COHESIVE SOILS
Term Densi;y index SPT “N” value
Very loose <15 <3
Loose > 15 <35 5-10
Medium dense >35 <65 - 10-30
Dense > 65 <85 30-50
Very dense > 85 > 50
CONSISTENCY - COHESIVE SOILS
Term Undrained Field guide to consistency SPT “N”
shear strength value
(kPa)
Very soft <12 Exudes between the fingers when <2
squeezed in hand.
Soft >12 <25 Can be moulded by light finger pressure, 2-4
Firm | >25 <350 Can be moulded by strong finger 4-3
pressuie.
Stiff > 50 <100 | Cannot be moulded by fingers; 8-16
can be indented by thumb
Very stiff | > 100 <200 | Can be indented by thumb nail. 16 - 32
Hard >200 Can be indented with difficulty by > 32
thumb nail.
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GEOTECHNICAL & ENVIRONMENTAL

GRAPHICAL SYMBOLS USED FOR
GEOTECHNICAL BOREHOLE AND TEST PIT LOGS

SOIL - COARSE GRAINED

GW Lo GP s GM 77 GC
°. 0 24
] SW é} sp ) M 1 SC

SOIL - FINE GRAINED

[ 1] MH ——] M 75 ML
E L1 Iy RECHES

CH Ci —} CL
1] OH 4 OL il Pt
N f oy v
ROCK
-] Sedimentary i+ Igneous rock ~~| Metamorphic
(77 rock R -] rock
FILL MATERIAL

Fill
GROUNDWATER
~  Level )_ Inflow

NGE No Groundwater Encountered

SOIL HORIZON BOUNDARIES

—— Boundary measured or determined from drilling conditions

------------------ Diffuse or uncertain boundary
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GEOTECHNICAL & ENVIRONMENTAL

EXPLANATION OF LOGGING TERMS FOR
ENGINEERING GEOLOGY BOREHOLE LOGGING

ROCK SUBSTANCE WEATHERING ESTIMATED STRENGTH
CLASSIFICATION CLASSIFICATION

RS Residual soil ‘ EW  Exiremely weak

EW  Extremely weathered VW Very weak

HW  Highly weathered W Weak

MW  Moderately weathered MS Medium strong

SW  Slightly weathered S Strong

F(s) Fresh (stained defects) VS Very strong

F  Fresh ES  Extremely strong
DEFECTS
Defects include all joints, bedding planes, fracture zones, seams, veins and cleavage
partings.
RQD

Rock quality designation:

length of core in pieces
RQD = 100mm or longer X 100%
length of run

WATER

=

¥ Water table, with date

L Water inflow

=] Partial drilling water ioss
—= Compiete drilling water loss

Angles of joint inclination (and other geological features and drill holes) are angles between
the feature and a horizontal plane. In core, angles of joints {(and other geological structures)
are angles between the structure and the plane normal to the axis of the core. In vertical
holes these angles are then the true inclination (dip) of the structure.
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GEOTECHNICAL & ENVIRONMENTAL

STRUCTURAL AND GEOTECHNICAL ENGINEERING

OTECHNICAL ENGINEERING GROUP

-Definitions of Engineering Geolog;'qi_ﬁ .-Terms

and

Explanation of Logging Terms

Compiled By
Geolechnical Engineering Group
Muay 1993
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GEOTECHNICAL & ENVIRONMENTAL

DEFINITIONS OF ENGINEERING GEOLOGICAL TERMS

This classification system provides a standard terininology for the engineering description of rock.

DEGREE OF WEATHERING '

TERM

SYMBOL

DEFINITION

Residual Soil

Extremely
Weathered

Highly Weathered

Moderately
Weathered

Slightly
Weathered

Fresh (stained)

Fresh

RS

EwW

HW

MW

SW

Rock is converted to soil. The mass structure and material
fabric are destroyed. There is a large change in volume, but
the soil has not been significantly transported.

Rock substance affected by weathering to the extent that the
rock exhibits soil properties - i.e. it can be remoulded and can
be classified according to the Unified Classification System,
but the texture of the original rock is still evident.

Rock substance affected by weathering to the extent that
limonite staining or bleaching affects the whole of the rock
substance, and other signs of chemical or physical
decomposition are evident. Porosity and strength may be
increased or decreased compared to the fresh rock, usually as a
result of iron bleaching or deposition. The colour and strength
of the original substance is no longer recognisable.

Rock substance affected by weathering to the extent that
staining extends throughout the whole of the rock substance,
and the original colour of the fresh rock is no longer
recognisable.

Rock substance affected by weathering to the extent that
partial staining or discolouration of the rock substance, usually
by limonite has taken place. The colour and texture of the
fresh rock is recognisable.

Rock substance unaffected by weathering. Weathering is
limited to the surface of major discontinuities, for example an
iron-stained joint.

Rock substance unaffected by weathering,
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GEOTECHNICAL & ENVIRONMENTAL

ROCK STRENGTH 2

Rock strength is defined by the Point Load Strength Index (Is (50)), and refers to the strength of the
rock substance in the direction normal to the bedding.

TERM Is (50) FIELD GUIDE APPROX.
qu MPa *
Extremely Weak Easily remoulded by hand to a
(EW) material with soil properties.
0.03 0.7
Very weak May be crumbled in the hand.
(VW) Sandstone is "sugary"” and friable.
0.1 2.4
Weak A piece of core 150mm long x
(W) 50mm dia. may be broken by hand
and easily scored with a knife.
Sharp edges of core may be friable
and break during handling.
0.3 7
Medium Strong A piece of core 150mm long x
(MS) S0mm dia. may be broken by hand
with considerable difficulty.
Readily scored with a knife.
1 24
Strong A piece of core 150mm long x
(S) 50mm dia. cannot be broken by
unaided hands, may be slightly
scratched or scored with knife.
3 70
Very Strong A piece of core 150mm long x
(VS) 50mm dia. may be broken readily
with hand held hammer. Cannot be
scratched with pen knife.
10 240
Extremely Strong A piece of core 150mm long x
(ES) 50mm dia. is difficult to break with
hand held hammer. Rings when
struck with hammer.
* The approximate unconfined compressive strength (qu} shown in the table is based on an assumed

ratio to the point [oad index of 24:1. This ratio may vary widely and should be calibrated on site.
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GEOTECHNICAL & ENVIRONMENTAL

STRATIFICATION SPACING 2

TERM SEPARATION OF STRATIFICATION PLANES

Thinly laminated
Laminated

Very thinly bedded
Thinly bedded
Medium bedded

< 6mm
6mm - 20mm
20mm - 60mm
60min - 200mm
200mm - 600mm

Thickly bedded 600mm - 2im
Very thickly bedded >2m
DISCONTINUITY SPACING °
TERM SPACING
Very widely spaced >2m
Widely spaced 600mm - 2m
Moderately widely spaced 200mm 600mm
Closely spaced 60mm - 200mm
Very closely spaced 20mm - 60min

Extremely closely spaced

< 20mm

APERTURE OF DISCONTINUITY SURFACES *

The degree to which a discontinuity is open, or to which the faces of the discontinuity have been separated and
the space subsequently infilled (such as in a vein, fault or joint).

TERM APERTURE THICKNESS
(Discontinuities, veins, faults, joints)
Wide > 200mm
Moderately wide 60mm - 200mm

Moderately narrow
Narrow

Very narrow
Extremely narrow

Tight

20mm - 60mm

6mm - 20mm
2mm - 6mm
> -2 mm

Zero
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GEOTECHNICAL & ENVIRONMENTAL

BLOCK SHAPE AND SIZE *

The following descriptive terms define shape:

Blocky - approximately equidimensional.
Tabular - one dimension considerably shorter than the other two.

Columnar - one dimension considerably larger than the other two.

Block sizes are defined by the following descriptive terms:

TERM BLOCK SIZE EQUIVALENT
DISCONTINUITY SPACINGS
IN BLOCKY ROCK
Very large > 8m? Extremely wide
Large >0.2m3 - 8m? Very wide
Medium > 0.008m? - 0.2m? Wide
Smail >0.0002m? - 0.008m? Moderately wide
Very small <0.0002m? Less than moderately wide
REFERENCES
1. Modifications of:

(a) McMahon, B.K., Douglas, D.J., & Burgess, P.J., 1975. Engineering classification of
sedimentary rocks in the Sydney area. Australian Geomechanics Journal, G5 (1),
51-53.

(b) Geological Society Engineering Group Working Party, 1977. The description of
rock masses for engineering purposes. Quarterly Jour. Engg. Geology, 10 (4), 355-
388.

2, McMahon, B.K., Douglas , D.J., & Burgess, P. J.,, 1975. Engineering classification of
sedimentary rocks in the Sydney area. Australian Geomechanics Journal, G5 (1), 51 -53.

3. ISRM Commission on Standardisation of Laboratory and Field Tests, 1978. Suggested
methods for the quantitative description of discontinuities in rock masses. J1. Rock
Mechanics Min. Sci. and Geomech, Abstra., 15, 319-368.

4. Geological Society Engineering Group Working Party, 1977. The description of rock
masses for engineering purposes. Quarterly Journ. Engg Geology, 10 (4), 355-388.
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GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B1
Commerce
" PROJECT: MANILLA MPS & HEALTH ONE 0ATE: 27.11.08

LOCATION:  COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH lyaTeal giT SAerI.E SOl [GRAPHIC SOIL DESCRIPTION

] TEST GROUP | 106 N . .. .

Soil type, colour, consistency, grainsize, moisture, remorks
0 ; o
- FILL SILTY SAND with some clay; -
- . 0.20-
AU B Y N -.brown; very loose;moist. __  ___________  _____________. 2]
- GRAVEL in a clayey silt matrix; .
o gravel is meta-silstone, angular fragments to 50mm; =
- FiLL yellow brown, brown and dark brown; uncontrolled .
- sPT 12,3 {soft to firm). .
3 2 E
P T I o S . . 1.00-
E ?_. :0:0:0 SILTY SAND with some clay; _:_
ol g 0:0:0: contains some embedded rock fragments and =
= 8 KKK rounded pebbles; with pockets/interbeds of .
- 5 :0:0:0 furnace refuse - ash, burnt coal and wood, also ]
— b TC FILL 0:0:0: Includes small brick fragments; brown grey, —
- = :.0.,0’ brown, black and light grey; uncontrolted (very .
o 2 SPT 121 3 loose); dry. ]
n c N:3 0:0:0 -
- 3 K .
o, 16 | - 0S4 2.00-
- S GRAVEL in a clayey silt matrix; :
- gravel is coarse, ranging to small cobble size; =
- FILL brown and grey brown. .
o L R 2.60-
F SPT 7,3/30.- g; CLAYEY SILT with some grave!; 28(}5
» N:RF——- ———{~, gravelis fine, angular rock fragments; A
" e |- o 1 \grey brown;stift;dry. /
:_3 M |.7o,”{ GRAVEL and GOBBLES; END at 3.107
- \ dense; dry. =
- NOTE: Very hard drilling for a TC bit below 2.8m. .
C TC bit refusal at 3.1m is inferred to have occurred 3
ul on a cobble, No cuttings appearing at the surface -
o and any matrix s not known. -]
» Borehole was moved 0.5m and re-drilled. Profile ]
n was slightly variable. Grave! fill with very minor —
N silty matrix between 0.7m and 1.4m. Gravel .
" 4 and cobbles encountered at 2.6m with TC bit -
» refusal at 2.8m. .
F 5 .
SAHPLE OR TEST \En' : \{isbuul ' WATER FIELD SUPERVISOR: C.KARWAJ

U lindistrbed Y & Woter Table | PROJECT COORDINATOR: M.RAHIMI

SPT...Stondord Penetrotion Test SHEET 1 0F 1 SHEETS

(PT.Cone Penetration Test D> water Inflow | ‘gep 1. 25

570272009

3:36:07 PMG:A\IS\Watertec\Geotech\PCAD\BORELOGS \manilla.dgn



GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B1A

Commierce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 04.12.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH |yaten| mir SAHPLE SOl |GRAPHIC SOIL DESCRIPTION

{m) TEST GROUP | LOG . . .. .

Soil type, cofour, consistency, groinsize, moisture, remorks
- 0 FILL GRAVELLY SILTY SAND; _ ]
S NN S N SV o% %! I o e Y 0.30-
- GRAVELLY CLAYEY SILT; 3
pon rock fragments are angular to sub-angular, -
- generally to 50mm size; yellow brown, brown ]
- and dark brown; firm; moist. -
— FiLL —
—1 =
Sxd NN R R N ' I 1.30-
. SILTY SAND, some ciay; .
— with pockets of furnace refuse (ash and burnt -
o FILL coal) and gravelly clayey silt; brown, grey brown .
- and black; very foose; dry. -
[ TC .
- ® 2,00
—2 -3 N R I ¢ ¢ ¢ ¢ N tiusu et ialietete ettt il .
- t GRAVEL in clayey silt matrix; .
- 3 FILL gravelis coarse, ranging to small cobble size; =
o IE brown and grey brown; firm to stHf; moist. 7
o R N N 0.0, I 2.504
- g CLAYEY SILT; ]
ol B CH/CH contains some engular rock fragments; . s
- 3 v} stiff; just moist. -
u o 3.004
__3 ol | I 7" L3572 | ]
= =z o /ol GRAVEL/COBBLES in clayey matrix; .
- o yellow grey brown; dense; just moist. .
L G o o —
> W oA .
o /A 3.644
- —\—7
— Ry ]
u - .
- —_\N— -
C. 4 i =
[ A= =
L —_—\N—7 aud
ol NMLO [T 7
- RoSK £ 27| REFER TO ENGINEERING GEQOLOGY BOREHOLE LOG :
- IR -
i —\— —
- A —\— -
- —_—— -
C v v -
al el =
u v =y u
- —x—7 -
- b [T .
SAMPLE OR TEST |{ : |[rishuul f WATER FIELD SUPERVISOR: C.KARWAJ

U.....dndis furbed Y« Water Toble | PROJECT COORDINATDR: M.RAHIMI

SPT...Stondord Penetrotion Test SHEET 1 0F 2 SHEETS

CPT...Cone Penetration Test )’_ Woter Inflow | ccarE 1: 25

§5/02/2009  336:11 PM G\IS\Watertec\Geofech\PCAD\BORELOGS\manilla.dgn



38y GEOTECHNICAL & ENVIRONMENTAL : BoreHoLe B1A
Comrmerce

PROJECT: MANILLA MPS & HEALTH ONE - DATE: 04.12.08

LOCATION: COURT STREET, MANILLA * - SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH |yaven| pir SA;!FPI.E SOIL 1GRAPHIC SOIL DESCRIPTION

m} TEST GROUP | L0G . . L

Soil iype, colour, consistency, groinsize, moisture, remarks
B T—r— 3
5 o 5
3 2] E
= f—\— -
ol rock [;/7)] REFER TO ENGINEERING GEOLOGY BOREHOLE LOG =
: e :
o — 7 — 1\ 1 .
v £y — p—
- Rk =
- [—7— -
"_6 S END at 6.03]
~7 -
-8 =
—9 -
- 10 ]
SAMPLE DR TEST \[f :\l.'ishuulf WATER FIELD SUPERVISOR: C.KARWAJ.

U......Undisturbed : loborarory o ) 1

D......Disturbed >~ Woter Teble PROJECT COORDINATOR: M.RAHIMI

SPT...Standord Penetrotion Test ‘ SHEET 2 OF .2 - SHEETS

CPT...Cone Penetration Test )‘ Woter Inflow | gepg i. 25

5/02/2009.  3:36:12 PM G:\IS\Watertec\Geotech\PCADNBORELOGS \manilla.dgn’




GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

BOREHOLE No.

CERRERCe ENGINEERING GEOLOGY BOREHOLE LOG
PROJECT 1 AN LLA) MeS CO-ORDINATES g,kTﬁ:'LLAR B /A
LOCATION HEALT I ONE FACILIT E BEARING
7 N INCLNATION  VERTICAL, stot | of | shets
RILL PronEER PEQ CONTRACTOR ~ EARTH BORAMG. SERVICES COMMENCED Y- 12-2008
CORE BARRELL  ~ ML C. BRILLER R.LOVETT COMPLETED &--{2.- 2008
DRILLING DATA ROCK SUBSTANCE ] ROCK MASS DEFECTS
' DEFECT
5 § DESCRIPTION | SPACING e DEFECT DESCRIPTION
E E %%5 2 Grainsl leth TIYPE " E %% o ; Inclination msrﬂy roughness, =l 12
0 k] rainstze, fexture, eolour, composition, Exigzes|3 ' : !
gl Eg g % slructuxeﬁnar ness P E BE ﬁ§§ 8 = coatings or infillings =
-7, NOT CORED. C
C Y -
L \U [
3 uJ C
-3 2 -
- i [
:2(::_ h;-—; CoRE Lo55; Oim L %\5
:3~8| - METEY~SANDSTONE; freto rediva W L} E' 380~ PARTING; 37 selo-planar; rooeds. g
3 g‘ain@d) bowin foconag -pfaan ] wal S Y o
;LI_ g wiih sorte darle borown fé-s\a‘dmsg i MDS [ “f"”}PMTlMGGééo’{azzszfMW to sub-plonar; &
3 I o ~Lg.04 -stained.
:':‘f;.flos é) lam f';c\}(a\'i Uff:j .’h\ﬂ[j be&gﬂb\ ¢ AR ’}1 ﬁ:?doi FRAGIMENTS e /g
:-‘I'-ZG | CORE LOSH O 1tm o [ ]
{3 o M e ABANUETERIE | o w e, AR [ g L
Eqbg, + CORE LOST) O OFm - e 'o\é
- 2 MET~ ST 00 4 ETA - SANDEONE 1 Ly SowT 20 sobplonae; reunjn; Fe-steinad. 1
C gé’ ooty praon v mido dark b [ ::igf PAGTINGS ; §° o 10} ralaplonar; smeolt fo mct:}q g
N ) - 3#‘8 willy gomme l.‘g\\* ared v M| te 1@:“‘;;’1 FAAGHENTS A
:-‘r-‘[‘l %G arl brown l‘e»s{amm&; lormnatee { \:‘"f g:—sou\l'?'i 45%; Edo,r,\nﬂor;emoa’lb}. \
Elr'lw‘ Ué {o W‘b “‘1?’11:3 ‘:;C"dlCL@d(. M S " E: |r,ge~% FAACMENTS, B ‘b
St Ol R e R STy | e (s L — 52
Ec.ri 825_ CORE LOBS ; OrfOm . ¥ Q
_-- é ~ gf\-'z’ SILTfEMFO’jETq';:?}zU‘;FO{“‘&/ . [——] %;%gé_}gm;: Eq;)ﬂ‘;:;:b'(.lonqr j fbt{l)n; fe '-&\ cli‘n(bl.. :\2
¥ 3 g e [:] NEZI paa; ¢ subeplame; roveh fe-stenad. |5
o « I 0
o _ il M5 | | || || | 83 §aarocs; 57 sorplonarronghn, Fe-shaal
S 66 — HETA -SASUSTRAE  Frato secium 1 E:{'% RAGHENTS. —
L 00 9@;{19(5_; browwn © id eytey walia /E_%.g ] . b Feostamed '66
- 2 ome. {3 \,‘dc areuy Aatls kfoLon J R 33-0,”(5} wol oo’ Ploqar}‘ fou j IFe-sloined {‘i
- ) F?ez\;\'ammg; ftomes €ve >f [¢]
:.éo:', _C_f ara}rQA X 5 90n . ) ["‘l ‘_G-(pg FRAGMENTS, ) E
3 END OF HolE AT 6-0%m C
N - C
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KSW Department of
Commerce

GEOTECHNICAL & ENVIRONMENTAL

BOREHOLE

B2

CONTRACTOR:

MANILLA MPS & HEALTH ONE

COURT STREET, MANILLA

E.B.S.

OPERATOR: R.LOVETT

DATE: 27.11.08
SURFACE RL:

EQUIPMENT: PJONEER P80

SAHPLE
ot
TEST

SOIL
GROUP

SOIL DESCRIPTION

Soil type, colour, consistency, grainsize, moisture, remarks

N — O
No Groundwater Encountered

)

IS

SPT
N

SPT

9/90,-.-
N:R

w
-4
o]

[ = ]

0,6/50,4

FILL

GC
Iv}

N

BITUMEN over gravelly silty sand;
brown and grey brown; compact

{medium dense); dry.

SANDY SILTY CLAY, some gravel;

red brown and yellow brown; firm with soft

zone at 1 - 1.4m;dry to 1m, then moist.

{possibly fill)

SANDY SILTY CLAY;

with thin gravelly interbeds/pockets; gravelis fine,
angular rock fragments; orange red brown with grey

brown interbeds; stiff with hard lenses; moist.

GRAVEL In a sandy clay matrix;

contalns rare clayey silt interbed to 100mm

thick: gravel is subrounded, subangular and

angular rock fragments to 40mm; stiff 1o very
stiff, with hard pockets; orange brown, light

grey and grey brown; just moist.

SANDSTONE {tuffaceous});

extremely weathered to highly weathered;
extremely weak; fine grained; yellow brown

CLAYEY SILT;
with occaslonal embedded gravel {subrounded)
and subangular rock fragmentis; orange brown

- becomes highly westhered; very wesk; yellow
brown and dark brown, interbedded with
meta-sltstone/mudstone..

END

[IllEllIlIilElllllIII]III!IEIIIIIIIIIJIIIIII|IIIiIiIlI;lIliIiII|IllllllllililllilllllllIilillltlllll

refusal at

Y pockets.

NOTE: Hard_drilling for a TC bit below 4.6m.TC bit
4.7m on what is inferred to be moderately
weathered, weak bedrock. SPT refusals generaliy
occurred _in grave!

SAMPLE OR TEST

SPT...Standord Penetrotion Test
CPT...Cone Penetration Test

v : visuol
| : loboratory

WATER

>~ Water Tobie

)— Woter Inflow

FIELD SUPERVISOR:
PROJECT COORDINATOR:

C.KARWAJ
M.RAHIMI

1 0F 1 SHEETS

i: 28

336:07 PMG:\IS\Watertec\Geotech\PCAD\BORELOGS \manilla.dgn
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GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B3

Comiierce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 27.11.08

LDCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH |wATER! BIT SAH_PI.E soiL |GRAPHIC SOIL DESCRIPTION

{m} TEST GROUP | LOG . . . .

Soit type, colour, consistency, groinsize, moisture, remorks
0 u
- FiLL BITUMEN {15mm) over sandy gravel; 0.203
A I -\ red brown; compact (medium dense);dry. _________________ .
- CLAYEY GRAVEL; .
- FILL red brown, yellow brown and grey brown pockets; =
- compact; (medium dense to dense); just moist. .
— B/80- - KX 8 0.80+
- N = GRAVELLY SILTY CLAY, with some sand; -
— 1 contains pockets/thin interbeds of clayey gravel, —
- 1,10/60, high gravel concentration at 1.2m; occaslional -
. N:=R coarse gravel/cobbles between 1.5m and 1.7m; =
- red brown, light grey and yellow brown; very stiff .
- o c?‘{)c' with hard pockets/interbeds; dry to moist. .
- ] —
= | 5
- & 3
— 3 —
» o ]
- o —
- : —
- u 2.00-
:-2 [ Tc! o S D _ _____________________________________________ T
- = / GRAVEL in clayey matrix; .
- % o,/ o gravel is coarse, ranging to small cobble size; -
- s ?ﬁ A very high concentration 2.4 to 2.6m; mid grey, .
- o o red brown and yellow brown;dense; dry. .
— o - a /o ]
E 2 SPT 6/701"1- _____ _\0;/, _____________________________________________________ 2'— .§9'E
- N:R v—-1v— SANDSTONE (tuftaceous}; =
: — 717/  extremely weathered to highly weathered; .
- ' /| extremely weak; fine grained; dark brown/brown. .
— 3 . ROCK }—\—/ =
e _\_-\W -
- —h—/ -
= -l:‘_..}:; =
~ A=\ — =
C NN 3
- N A 3.50
L. v —
- T)_—:*j_ - becomes highly weathered; very weak to weak; -
ol Rock [T fractured, Interbedded with meta-siltstone/mudstone. =
- AT .
» AR .
- —\— -
-4 — Rehip 4T
:_ NOTE: AlISPT's refused in gravelly pockets. Hard _:
C drifling for a TC bit below 3.8m. TC bit refusal at4.1m ]
L. on what is inferred to be moderately weathered, weak -
- bedrock. .
- 5 .
SAMPLE OR TEST \{ : v{ishuul ' WATER FIELD SUPERVISOR: C.KARWAJ

U.......Undisturbed ; laboratory .

0" Disturbed ~* Water Toble PROJECT COORDINATOR: M.RAHIMI

SPT...Standard Penetration Test SHEET 1 0F 1 SHEETS

(PTCone Penetration Test > Woter nflov | ‘seae 1: 25

£/0372009  11:10:21 AMG\IS\Watertec\Geotech\PCAD\BORELOGS \manilla.dgn




B4

: GEOTECHNICAL & ENVIRONMENTAL BOREHOLE

Comimerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 27.11.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEEP’TH WATER! BIT SAerLE S;P'hp G%%H[E SOIL DESCRIPTION

m . . _ .

TEST GRO Soil type, colour, consisiency, grainsize, moisture, remorks
0 FILL
S Y R _ CLAYEY SILTY SAND, soma gravel; 0.15-
ol ‘red brown;loose;molst.  ________________________________ /]
n LL .
r Fl FURNACE REFUSE; .
- 1 1. _ ash, slag, gravel sized burnt coal fragmants; 0.59;
- POCKY \\black and_grey brown; very loose (uncontrolled);dry. . _____ /]
- XXX GRAVELLY SANDY CLAY; E
- 33,5 ’0‘0‘ contains high concentration of rock fragments in .
. SPT FILL ”0’ . R n
- = 0’00 pockets; red brown; moderately compact (firm); .
= " -
—1 S moist, -
o Q‘Q’ .
C %% .
-_ ”’ -
- 9.9 1.307
C P 1 T en a0
C FIL KXXX]  SANDY CLAYEY GRAVEL;
C .0, . 1.50
— | I i - -, coarse grained rock fragments; loose to medium e
- g \ dense; molst, Fi=
- o b I < e < S .
— £ L IV T FURNACE REFUSE; =
- g ) ash, burnt coal, some gravel sized rock fragments; .
Lo 8 one-off plece of steel; uncontrolled {loose); dry. A
C N A N SO %o % o * SOy SO 2,10
- g |TC ol GRAVELLY SANDY CLAY; E
: g v red brown; firm; moist. {interpreted to be in-situ), -
" 1 | el b 2,407
C ° =
— § /o ° GRAVEL and COBBLES in clayey matrix; =
- Iz e dark grey brown; medium dense; moist. =
" GC |[°o° .
- g v i o A -
:_3 _____ ° y o 3, (_)0:
E ~3v~7] SANDSTONE {tutfaceous); E
- SpT 9/, 2727 extremely weathered to highly weathered; extremely =
- N:=R v-v—|  weak; fina grained; yellow brown and dark brown. -
o —\— :
C ROCK f—3—7] =
- -\_\_ -y
— — A -
b N — N -
- —— -
- A ey —] —
_ 2 .
: =\ :
i [ S N I S N ! 4.00+
= V274 META-SILTSTONE/MUDSTONE; .
= ROCK T,\_Ti becomes highly weathered; very weak to weak; -
s v\ dark brown. END_at 4.40°
3 NOTE: Hard drilling for a TC bit below 4m.TC bit E
- refusal at 4.4m inferred to be on moderately 3
- waathered, weak bedrock. =
- 5 s
SAMPLE OR TEST \lr : \{ishuourl' WATER FIELD SUPERVISOR: C.KARWAJ

U.......Undisturbed : ioborefery )

0 Disturbed ~ Woter Toble PROJECT COORDINATOR: . M.RAHIMI

SPT...Standard Penefration Test SHEET 1 0OF 1 SHEETS

CPT...Cone Penetrotion Test >‘ Water Inflow | ocar 1. 25

5/02/2009

3:36:08 PMG:\IS\Watertec\Geotech\PCADNBORELOGS \manilla.dgn



. GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B5

Compierce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 27.11.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH |waten| it SAerLE SOL 1GRAPHIC SOIL DESCRIPTION

< m} TEST GROUP | LOO s . - .

Soil type, colour, consistency, grainsize, moisture, remarks
E 0 __Fll'i'_ BITUMEN {10mm) over silty sandy grave!; 0.154
o / °/] \red brown; compact {medium_dense); moist. ___ _____________ A
- °/°] SILTY CLAYEY GRAVEL; ]
- G%GM o /a matrix varies in pockets; grey brown and orange -
= ) o brown; loose to medium dense; dry. (possibly fill} :
- o Q -
R I R (3 I 0.75
n al ]
: sl B | CLATEL ST e ot e
1 | @ N :R /o 7{~orange oW 8L d T 2
= e 6C ° . e GRAVEL in a sandy silty clay matrix; .
- e iv) % anguiar to subrounded rock fragments to 40mm; .
2 2 ° trix i brown; dense; dry. -
- 8| | .- o// e g ey and T BT e Y .. 1407
:— ": oM }o -] GRAVEL becomes coarse, ranging to small cobble —:
- g |T1C M |75, size; lesser matrix; dense; dry. 1.901]
- g _____ 0 o d et LY
- g rock [T)7/] SANDSTONE (tuffaceous); .
o 3 t 727/ extremely weathered to highly weathered; 2,00
— 2 I SPT 1/80-F———— ~—{-, extremely weak to very weak; fine grained; T
- o N:R |~ ~| \dark brown and yellow brown. _____ ____________________ /3
- —\— -
— = —:'\_-\*L - becomes highly weathered; very weak to weak. =
- o ]
- RocK |77 E
- - v — v —] -
C S ]
- A =
» —\— .
- =N -
=3 e =
F vl END at 3.20
’__‘ NOTE: TC bit refusal at 3.2m. E
-4 3
F 5 .
SAMPLE OR TEST vli : vliisbl.mlI WATER FIELD SUPERYISOR: C.KARWAJ

U.......Undisturbed aboratory .

D.....Disturbed > Water Table PROJECT COORDINATOR: M.RAHIMI

SPT..Standard Penetration Test SHEET 1 0F 1 SHEETS

CPT..Cone Penetration Test >’_ Water Inflov- | ocaie 1. 25

5/02/2009

3:36:08 PMG:AIS\Watertec\Geotech\PCADNBORELOGS \manitin.dgn




R0 N GEOTECHNICAL & ENVIRONMENTAL . . BOREHOLE = B5A
Commerce ' '

PROJECT: MANILLA MPS & HEALTH ONE DATE: 09.12.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. - OPERATOR: R.LOVETT EQUIPMENT: PJONEER P80

OEPTH [yaTeR BIT SAgerLE soiL  |GRAPHIC SOIL DESCRIPTION

im} TEST GROUP | L0G . . . R

Soil Fype, colour, consistency, groinsize, moisture, remarks
- 0 __Ffi'f“ _ BITUMEN {(10mm) over silty sandy gravel; 0.157
ol / °/} \Ied borwn; compact {medium_dense); moist. _________________ Pl
- °/°] SILTY CLAYEY GRAVEL; .
- GC‘?M o o matrix varles in pockets; grey brown and orange =
- o /{ brown;loose to medium dense;dry (possibly fill). ]
. Ve A 0.75
n o .
o CLAYEY SILT, trace of gravel; ]
1 3 Te L s -.orange browm stWf;dry. _ __________________________ ?_gﬁ_:
o g ac d e GRAVEL In a sandy silty clay matrix; -
C § W o o angular to subrounded rock fragments to 40mm; =
- -2 I N o/% _Mmotrlx fight grey and orange brown; dense:dry. . 1.407
:— l; :,;’;/ GRAVEL becomes coarsse, ranging to small cobbie —:
r - f:i' -t size; lesser matrix; dene; dry. ]
— 2 o o 1,80
x - e T e L R -
» S v =y .
o | & ppue -
B —\— :
- 2 AT .
— 1727 REFER TO ENGINEERING GEOLOGY BOREHOLE LOG =
- oy — y —] ' -
C ROCK [ 7/ .
= NMLQ Ay =
s W — ] -
s [ yp— -
— Aoy e -
" —v— —
- A=A —] .
- A S -
—3 —\— )
. [T END at 3.14]
-4 =
- 5 ;
SAMPLE OR TEST \[f : \lu'isbuuiI WATER -1 FIELD SUPERYISOR: C.KARWAJ

U......Undisturbed : laborofory .

D~ Oisturbed ~ Water Tapte | PROJECT COORDINATOR: M.RAHIMI

SPT...Stondard Penefration Test SHEET t OF 1 SHEETS

CPT...Cone Penetration Test )‘ Woter Inflow | <ep ¢ 1: 25 '

570272009  3:36:13 PM G:\IS\Watertec\Geotech\PCADN\BORELDGS \manilla.dgn



GEOTECHNICAL & ENVIRONMENTAL ENGINEERING
ENGINEERING GEOLOGY BOREHOLE LOG

MW of
Commerce

BOREHOLE Ho.

PROECT MANILLA MPS
LOCATION  HEALTH oNE FACILITY

CO-ORDINATES

E
N

RL COLLAR

DATUM
BEARING

INCLINATION  VERT ICAL

BSA

Shaat ! nfl Shasts

DAL ProneEef. FPEO

CONTRACTOR  ARTH BoRiNG SERVIKES

COMMENCED F-1Z2-2008

CORE BARRELL ~y 1L C DRILLER R LOVETT COMPLETED 1-{2-2008
DAILLING DATA ROCK SUBSTANCE ‘ ROCK MASS DEFECTS
DEFECT
e | & DESCAIPTION o SPACING |, DEFECT DESCRIFTION
o 5. 2 ROCK TYPE 5 E‘E“ = TYFE
i = . .

E-f [E23 = Grainsize, texture, colour, composition, EIEE 883 Inclination, planatty, oughness, S &

EEE 24 é‘l % Stucturs, Terdaess = & £ §EREN 2 coalings or infillngs =
- O NOT CORED. -
C o [
-l u N
X 9 C
. B a
120 - i
[ _ CHEATY ROCI FRAGMENTS TNES kol }r:n.c\amms ©
;"%’;2, o~ TS BN DBIoNE 5o balon. T [vres 2 0
o L] o b -1 >
;2 i METO-BANDSTONE | fing 1o medivny [J fﬁ;z-o‘f IrrACHENTS
F d qreuned; brown foreasg - brawn I N
: 2 ful Llta somiz dark- E{e - b[qck . pg; e .7_!;{ F??RT:MGE,' l‘l—v'f'o r.a"; lea)“‘lo -TL)[O—P\WJ‘ O
5 &2 fe-stamirey, lamina el Fo weruy 5:‘-;%‘.? 3 smeaths o roumb Fe-stomnd; some. witly 5
r Sé Haraly be:ligcl Ml | M5 }-{‘.‘q; clopty silt wGill. a
: :' J . C o . . F g . W
250 ial M-S HALE T vk i mebaseadsloe rkrledy %- ;Z) Joms; 10 807 Planr ; rovaly F e
103 %— 'ﬁfﬁ) ?“’Li?-”d; ow»k e +abm'id frey’ h;:“% FRAGMENTS. —
X + uilly Tinld sy, tkeroeds v browe - e« 16040 1575 planar; Saoctag some N
s é 3 starna; Aoy fevinated dolacindked| | || S:— EWV'M; PN Lnovivied N
297 M Utz Coss; o otm } ﬁ‘
X b : [ {FaacmensTs W
- M -BHALE ; as clgove. 200 5
:3 z ’ M) VS H&E > Teracrerss 0
2.1 -
u ' END OF HOWE AT 31t o
2 -
A < N
Remaks: A0 OF HOLE AT 3:14ma | Job /Report No, <03 7A
Logged by: PANDEREON ] Date: 24+ /- J007 | Site Superviser (. < ARWAS
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GEOTECHNICAL & ENVIRONMENTAL

BOREHOLE B6

Commerce

PRDJECT: MANILLA MPS & HEALTH ONE DATE: 28.11.08

LOCATION.  COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: EB.S. OPERATOR: R.LOVETT EQUIPHENT: PIONEER P80

DEPTH [watesl BT SA“PLE SoIL GRAPHK SOIL DESCRIPTION

{m) TEST GROUP | - LOG . , - .

Soil type, colour, consistency, grainsize, moisture, remorks
E 0 GRAVEL in a minor clayey matrix; E
- mantled by a veneer of silty topsoil with organics; i
- orange brown; uncontrolied (very loose}); dry. -
- FILL =
C SPT 22 =
— 1 : =
e N R T TN % %% O 1.207
= GRAVELLY SILTY CLAY; B
- - ci high gravel concentration to 1.5m; reddish brown .
— 49 5/50 v and grey; firm to stiff; dry. (possibly a combination —
- SPT| of fill and in-situ). .
- D N:R 1.704
. e A N B P e ]
- g 72 SANDSTONE (tuffaceous); ]
- 5 27/ highly weathered with extremely weathered interbeds, .
— 2 a Ea— —v—+¢| occasional clayey seams; extremely weak; fine grained; —
5 & SPT 9,3/20,- 27271 yellow brown and dark brown. .
C L v -y — .
C E TC N:R T\—T-:» ]
o ; — —— .
» ° [~V 7
- | S R =
o o ROCK | —\—/ -
- S [T .
- o o ]
. Zz S .
" ARy .
-3 (172 -
C P .
C L —v—/ ]
- [~ =7 ~
- F L e — -
- . 3.507
- 1 r 11  F-0—" e & Rl bbbkl ]
- A1 META-SILTSTONE/MUDSTONE; .
- () T)7] with tuffaceous sandstone laminations; =
- [y _v~} moderately weathered; thinly bedded; .
C 121 fractured; dark grey/dark grey brown. -
. 4 ROCK [y — 3
- 2 Tl R -
3 —_—\—7 -
n F oy —\ ] :
o —y— —
n E v —v— .
= —\— -
5 Slkviyy END at 4.507
- NOTE: Slow drilling for a TC bit balow 3.5m, .
= No refusal - borehole terminated at 4.5m. =
- 5 .
SAMPLE OR TEST ‘i’ : \{isbuul bor WATER FIELD SUPERVISOR: C.KARWAJ
U......Undisturbed : 1qboraiory .
0 Ostubed N7 Water Toble Fs":lgéET” coc:nn;r;w:n. SHEET;‘“-“A“'M‘
...Standard Penetration Tes
CPT...Cone Penetration Test > Water Inflow | “sra 1: 25

5/02/2009

3:36:09 PMG:\IS\Watertec\Geotech\PCAD\BORELOGS \manilla.dgn



Nt il
Commerce

GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B7

PROJECT: MANILLA MPS & HEALTH ONE DATE: 28.11.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH fyaterl @it SAE\rPl.E SOl |GRAPRIC SOIL DESCRIPTION

(n) TEST GROUP ! 106 . . .. .

Soil type, colour, consistency, groinsize, moisture, remarks
0 m
- GRAVEL in clayey silty sand matrix; =
o FILL brown; icose; dry. A
= I N I % % % SO 0.457
- b 13.5/8¢ GRAVELLY SILTY CLAY; B
- SPT ,H .=R c|‘,?c red brown and yeflow brown; very stifl; dry. 7
- ¥ -
I L 100
- B ROCK X771 SANDSTONE (tuffaceous); 1207
- 8! 1 - ——-_exiremely weathered, extremely weak; yellow brown s
= = S e e it -
= H _“:*\_%L - becomes highly weathered; extremely weak to .
ol 2 —v—/| very weak; with thin interveds of meta-siltstone/ i
- T ! F 2 77| shale; yellow brown and dark brown. o
L E TC H F vy —yv—] .
. o o e
E Y .
- = A — N -
F o | 2 kel 3
R 2 G ROCK |/ =
= —\— —
: o b —v—/ :
. =z -\ = —
- —\N— -
= Loy — o] -
- [ ]
al Slyhlyy -
C A = ]
i —\—/ -
= -\ — A -
- L v — v — 3
- —— -
S N N N oty I 3,007
- Rock [~3+7| META-SILTSTONE/MUDSTONE; :
- — highly weathered to moderately weathered; =
- == _medium strong; fractured; dark grey brown. END at 3‘39_:
=3 NOTE: Hard driling for TC bit below 3m. =
C TC bit refusal at 3.3m. m
-4 -
- 5 .
SAMPLE OR TEST \i.' : \lviisbuaﬂt WATER FIELO SUPERVISOR: C.KARWAJ

U.......Undisturbed : taboravory .

D.....Disturbe ~ Woter Table | PROJECT COORDINATOR. M.RAHIMI

SPT...Standord Penetrotion Test SHEET 1 0OF 1 SHEETS

CPT...Cone Penetration Test >‘ Woter Inflow | gcaLe 1. 2%

5/02/2009  3:36:05 PMGAiS\Wafertec\Geotech\PCAD\BORELOGS\manilta.dgn




S GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B8
|Commerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 28.11.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EOUIPMENT: PIONEER P80

DE‘;)TH WATER| BT SAsirPLE ngmhp mﬁ)%m[ SOIL DESCRIPTION

TEST 0 Soil type, tolour, consistency, groinsize, moisture, remorks
E 0 FILL SILTY SAND with gravel; E
- small boulder sized concrete fragments; 0.367
- L / -\grey brown;very loose;dry. ___________________________ =]
= 7 ° 1 GRAVEL in a sandy slity clay matrix; e
- G%c' P grave! concentration varles - red brown, o1 -
= ° . e brown and yellow brown; firm; moist. ]
— — l___. o / __lpossibty ti0 0.86
- 38,0 SANDY SILTY CLAY with gravel; ]
— 1 SPT N =17 lcv; red brown and brown; stiff to very stiff; -
- Just moist, (appears 1o be in-situ) 1.20]
- - T an” P12 5 R .
- e // CLAYEY GRAVEL; 1407
- !t - 2-<-24- gravel is coarse grained; matrix is red brown; e
— = \very stiff;justmoist. ___________________________________ e
E b 57,11 SILTY CLAY; ! E
— s SPT N =18 with some embedded gravel; red brown and dark —
B = ci’g” brown, minor yellow brown; very stiff; just molst. -
n 3 I .
-2 | 9 =
[ w .
5 5 | Tc 2,305
- s | | [ e TS~
- .E Abphlgt SANDSTONE (tuifaceous); ]
— 5 +—v—] highly weathered; extremely weak to very weak; —
- 2 T 7/ fine grained; dark brown/dark grey brown. T
» L] —_\— .
n o R —
- z NS .
= —_—\— -
-3 — Neatn =
- A .
o e =
[~ — A -
- ROCK [ 7] ]
C . o .
- d Pyl E
- Tl .
L —_— - -—
5 ] 5
- A\ ey —] -
—4 — o] -
" =] E
= e -
- P 3
- —\— END at 4.504
E NOTE: Firm to hard drilling conditions for a TC bit. .:.
[ No refusal - borehole terminated at 4.5m, =
) ]
SMfIPLE DR TEST ‘l' : \lrishuuri : WATER FIELD SUPERVISOR: C.KARWAJ

D Diturbed " o voter Table | PROJECT COOROWATOR: M.RAHIMI

SPT...Stondard Penetrotion Test . SHEET 1 DF 1 SHEETS

C(PT...Cone Penefration Test >_ Water Inflow | graLE 1. 25

5/62/2009

3:36:09 PMGAIS\Watertec\Geotech\PCAD\BORELOGS \manilla.dgn



o) : N GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B9
Commerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 28.11.08

LOCATIoN:  COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH fwatenl it SAerLE SOIL |GRAPHIC SOIL DESCRIPTION

{m] TEST GROUP 0 . . . .

Soil type, colour, tonsistenty, groinsize, moisture, remarks
T 787 ]
- 0 GM [°,” o, GRAVEL in silty sand matrix; .
- | M fo ] derk brownimedum denseidvy 0.307
- SILTY CLAY, some sand; .
— c'&?” red brown; stiff; dry. =
S (e S e VOO 0.70-
-_~_ CI/CH - becomes purplish red and yellow brown; appears “E
: R __to be extremely lightly cemented (harddry. 0.957
:_1 cl/6e GRAVEL in a clay matrix; =
- - 12.2/10.- {w) coarse at start of layer, then finer, angular and .
— o seTp L _ subrounded rock fragments; yellow brown, grey 1.364
- g N <R 7o /] "\and _ted brown; very stffjustmoist. ______________________ /3
=t : —
— 3 %, %/l GRAVEL becomes coarser; higher concentration. —
C o 6 V., /o u
o w W] ° .
foween | 2] o =
S B Rt I W N . 190
—2 | © SILTY CLAY, some sand, trace of gravel; —
- 3 SPT 614- | ¢ mottled pale grey, yeliow orange brown and 7
- & N:R| ™ grey brown; very stiff to hard; dry. =
S - R I o RN 2.40
— v GRAVEL & COBBLES in clayey matrix; -
- ?ﬁ °/{ very dense;dry. -
[ e/ ° ]
S I . 74 2.80
- T 7.| SANDSTONE (tuffaceous); .
—3 727/ highly weathered; very weak; —
- —v—+| dark brown/dark grey brown. -
™ ROCK l:l? o
[ v — ] —
- v — N -
= —\N—{ -
= [T END at 3.607
- NOTE: Hard drilling for a TC bit below 2.4m. -
C TC bit refusal at 3.6m on what is inferred to be .
"4 moderately weathered, weak bedrock. —
F 5 ]
SAMPLE OR TEST v \{'ishunrlr WATER FIELD SUPERVISOR: C.KARWAJ

U......Undisturbed : iaboratory .

..~ Disturbed ~ ater Taple | PROJECT COORDINATOR: M.RAHIMI

SPT...Standord Penetrafion Test SHEET 1 OF 1 SHEETS

CPT...Cone Penetration Test > Water Inflow | “scal¢ 1: 25

5/02/2009  3:36:10 PM G:\IS\Wafertec\Geotech\PCAD\BORELOGS \manilla.dgn



GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B10

ICommerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 28.11.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DE[ElTH waTerl Bir SA#EPI.E SR%IL ﬁ‘{'\%“’f SOIL OESCRIPTION

TEST GROUP Soil }ype, colour, consistency, groinsize, moisture, remarks
E 0 E GM f/a;/ GRAVEL in a siity matrix, with roots; .
- 3 __M °.”°/ dark brown and brown grey; loose; dry. 0.25+
aud = __________________________________________________________ —
- 2 GRAVELLY SILTY CLAY; .
- 2 Cl/GC red brown, some yellow brown and grey; ks
- W i stiff; dry to moist .
- 2 17C 0.70-
ol I R R | I v v S ]
- % 10/140-- | oq SILTY CLAY, some fine gravel .
- 5 N:=R| yellow brown, brown and red brown; .
L I N ) D S ey M A MO
- L o {%/ GRAVEL and COBBLES in a clayey matrix; END at 1.36
- very dense; dry. .
:_ NOTE: Very hard drilling conditions for a TC bit _,:
C below 1.1m.TC bit refusalon a cobble at 1.3m. ]
-2 -
-3 =
=4 =
F 5 .
SAMPLE OR TEST \lr : \i‘ishuuli WATER FIELD SUPERVISOR; C.KARWAJ

U......Undisturbed : ladororory .

D......Oisfurbed N water Tble | PROJECT COORDINATOR: MRAHIMI

SPT...Stondard Penetrotion Test SHEET 1 0OF 1 SHEETS

(PT...Cone Penetrotion Test >_ Water Inflow | caLg 1: 25

L/03/7009 1:43:00 AMOAIS\Woteriec\Geotech\PCANNBORFI DGS\manilla dan



R4 N GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B11
Commerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 28.11.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80
DE{P']I'H WATER BIT SAgerLE GSRNLP ﬁ[ﬁ]%m{ SOIL DESCRIPTION

" TEST oy Soil type, colour, consistenty, groinsize, moisture, temarks
s o CLAYEY SILT with gravel; .
- FILL dark grey; uncontrolled {soft); very moist. =
o 0. 0.407
E—- SILTY CLAY, trace of embedded gravel; —:
- CH red brown; soft to firm; very moist. =
- vl .
F SPT :353 __________________________________________________________ 0.90-
= ) GRAVELLY SILTY CLAY; o
- o red brown and yellow brown; stiff; moist. .
E—- ) -
o | b 1.50-
B ) o
- o SPT 6,5/50,- /% GRAVEL in e clayey matrix; .
ol o N:=R fv? . e d 1 yellow brown, grey and red brown; -
- I i B e e 1903
:—2 8 é‘ . - higher concentration of gravel; grevel becomes —:
B ﬁ o coarse, ranging to small cobble size. -
C = GC V., .
— 8 | TC v s ]
n = .
o S e/ 0 ]
S I I 74 2507
E 2 4’ 7| - gravelbecomes tine to coarse; matrix Is hard. ]
. o -
— L} —
= [=] Gac o =] 7
[ z i o =
-3 =
: wn o) A 3.20
- ) (2771 SANDSTONE {tutfaceous); E
- ROCK 27Y71  extremely weathered; extremely weak; .
-~ 1oyl (behaves as a very dense silty sand with clay 3.66]
- | 1 ~— -, and evident rock structure); orange brown and A
= T \hghtgrey. e e
- —\—7 -
- i SANDSTONE; -
C 4 [\ —\~| very weak; dark brown and yellow brown; =
- ROCK 1 —~\—/| highly weathered with rare exiremely weathered .
- T4 with interbeds of mete-siltstone/mudstone. .
3 gl =
- VoA END at 4.50-
- NTOE: Only firm to hard drilling condtlons for ]
- a TC bit. No refusal - borehole terminated at =]
C 5 4.5m. SPT refusals In gravel. .

SAMPLE OR TEST \l.' : \{stuul or WATER FIELD SUPERYISQOR: C.KARWAJ

U.......Undisturbed : 1aboratory .

D" Disturbed ~ Water Tobie PROJECT COQRDINATOR: M.RAHIMI

SPT...Standard Penetration Test? SHEET 1 0OF 1 SHEETS

(PT...Cone Penetrotion Test >>— Water Inflow | caLE 1. 25

5/62/2009

3:36:411 PM G:\IS\Watertec\Geotech\PCAD\BDRELOGS \manilla.dgn



GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B12

Commerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 28.11.08

LDCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

UE[Pi[H WATER! BIT SAHPLE SOH_P GRAPHIC SOIL DESCRIPTION ‘

! TEST GROUP | L0G Soil type, colour, consistency, groinsize, moisfure, remarks
E 0 FILL SILTY SAND with some clay (topsoll} and roots; E
- g dark brown; very loose; moist. 0.301
. e fF  F Feee- ALY e e e e
E g f/o,o/ GRAVEL In a minor clayey silt matrix, tree roots; E
" g et [°7°/ dark brown; very loose; moist. ]
- i v} e ]
o . o, e ]
— g iTtc A 0.80-
C al I " /o T T T T T T T T T T T T T T T o T T e e m e e e
- 2 » /=] GRAVEL In a silty clay matrix; :
- 1 g Ge/ct ° matrix varies - grades in pockets/lenses to gravelly —]
- [ SPT 19, W e : e clay; red brown and yellow brown; very stiff/dense; dry. .
» Q9 .
= | e NeRL A 1.30]
C ROCK | —\—/| SANDSTONE (tuffaceous); END .
- = —] at 1.50+
- extremely weathered; extremely weak; =
= \fine? grained; yellow brown and dark brown. .
:_‘ NOTE: Borehole terminated at 1.5m - no refusal. "E
-2 -
-3 3
-4 E
F 5 .

SAMPLE OR TEST \ii : 'fishutlit WATER FIELD SUPERVISOR: C.KARWAJ

U.....Undisturbed : laboratory

D......Distutbed S Water Toble | PROJECT COORDINATOR: M-RAHIMI

SPT...Standard Penetration Test SHEET 1 0F 1 SHEETS

(PT...Cone Penetrotion Test >_ Water Inflow | geaLe 1: 25

570272009 33611 PM G:\IS\Watertec\Geotech\PCADNBORELOGS \manilta.dgn



GEOTECHNICAL & ENVIRONMENTAL ~ | BOREHOLE B13
Comimerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 05.12.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80
OEPTH Jyater| BT SAH_PLE SoiL  |GRAPHIC SOIL DESCRIPTION

fﬂll TEST GROUP | LOG \ . .. .

Soil type, colour, consistency, groinsize, moisture, remorks
Y [T ]
- -y — \ — pu
™ b — A\ —/ -
:- F v —\— _:
- F v — ] -
ol ] _‘
. A .
- A =
C g J
9 © A 3
——1 E ey — -:
= 2 F v — N — -
" 5 AN .
" 3 AT A
- Q F v — A\ — -
- = —\—{ :
- w . F v — v — a
C £ NMLO ock "\ -\~ REFER TO ENGINEERING GEOLOGY BOREHOLE LOG .
- | £ Sy =
- 5 [T -
- E e d
-2 | @ Span =
C =] o\, ween f 7
- = F v —v— “
. s 2
- —\—= .
- F v — Y =
" —— —
L F A — v —] —
= —_N— -
" L -
o L —\—/ .
e F Y=V —
- b\ — -
- F o\ —\—] -
= g — f .
C T ]
3 o END at 3.09]
-4 E
F 5 .
SAMPLE OR TEST }f : "Esbuul b WATER FIELD SUPERVISOR: C.KARWAJ

U......Undisturbed : laboratory .

0. Disturbed ~ Woter Table | PROJECT COCRDINATOR: M.RAHIMI

SPT...Standard Penetraltion Test SHEET 1 0F 1 SHEETS

(PT...Cone Penetration Test >‘ Water inflow | ¢carp 1: 25

5/02/2009 . 3:36:12 PM G:\IS\Watertec\Geotech\PCAD\BORELDGS \manitla.dgn



GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

BOREHOLE No,

CEmtmERde ENGINEERING GEOLOGY BOREHOLE LOG
PROJECT  MAMILLA  MES CO-ORDINATES gkrﬁ?am
E
- BEARING
LOCATON - HEALTH ONE FACICITY N HCLNATION  VERTICAL

bl3

Shest J’ ofl' Shasts

DRLL AONEER 6O CONTRACTOR  EAARTH BORING. SEAJICES COMMENCED S 12.-2008
CORE BARRELL ~yMLC DRLLER L. LOVETT COMPLETED  S-12.-200%
DRILLING DATA ROCK SURSTANCE ROCK MASS DEFECTS
DEFECT .
g | 8 DESCRIPTION @ SI;ACI?IG - DEFECT DESCRIPTION
e | =] £ Bl (mm [
g E E £ 5 = Guainsize X%OCK T|YF E i = E% = Inclination msnty roughness, = 2
- ik rainsize, texturs, eolour, composition, BESRY e ) i
Ses g:? £ % slructulef?'ﬂ'Jﬁﬂss p E 75 ﬁ“’g ng coafings or infiflings = E
. © CORE LOBR; O:1im, I;/-
Eo'u f«eem-st_fsrqu'é/;daﬁ%f}@ﬁwggk N T .\(;
- o foined) wiv i shale wnererds/ | | ) %— . o
N % 1m:n9)(;on$)' darlg 8\1 ondl rewn -'|r i [ FRACIAENTS; willn C\O-\,'_E‘j [\ mﬁ\\ono\ ﬂﬂ?ﬂﬁ 0
- s withy o mmor §i open (2} o ﬁ: zOMRS ({O ?_O;um) o C\u‘;?\ sill . Gom 035-0° Bg
[, L) \cuaineded, to very Tlainhy MW | M5 - 0:47=0¥7, 0:33 do 055,
Fo-60 ] bedded %:gf%p s 16°7 207 solo-planar j fovain 7 Fe-stomad. [
i =T 050> ParT H / F,
" o M| M5 7(552?}';‘.1—0“«"; 4o} sdo-planar; roveh; Fe-slared. Q
- ES Xiﬁ;ﬁ}mh\ns,’ 0% 55°5 sda-plaser srouting fe-staed. Cg
f;’:,?g f CORE LO5S ; 0.07m - - - +""““: &
N - " R A 3 =r el -planor ; fo she -syaunee, 5S]
a 0 HETA-SILTEION € faeh)- AN DN, Y ot s 12 o etoalnes sromoins Forokained, 1)
110 nd as agove., ﬁ |-1¢ Wity clayey g ccomh 5o .
o | §== l-\slpmncu‘rs, ED it
[ [] = i PARTIGS 57to 15°; sk-Planar; fﬂ%‘v\j fe-stained "
N gj {—: A1 to- PARTINGS 107 015" § ineaplar; rovedr- ;’;
- gé J L~ l'::;} Tovs) 4ot to 507 sde-planar ol fe-stained, [‘é
: M M5 [’] 106 - SonerTE 207 10" saloeplanor j gy cloggy it ~
n / L vgper 3ot
36 {g-———- MUOPBTORE ; laFouwin e [r 176 5940 15575 Plenar o sdo-fanar; |
Cr AL PARTINGS 5 5710 1T )
i 5 SITETONE [ SAND TONE. ; €int gfained) '}t-,c-woih}' come F-stamed. o
-_'2. g W browsn witlq Soe. derk Ten. 2-0% . [ el o
208 1 T 2 - pla. 4 1 elay n
- E HerA-5 A L] Jarlogren, wih bEOWH ¥ FnNas; (s 1oBe Paner el L [
" ‘lﬁ};:;{’ 9&3\ ; a4 famiaaled to .' _f'2°} FRAGMERS ) with clayey sill gone 2.2 -2:2%m. Y
:g.?; CONE LOSS; 0:-0Bm . 1k { o o
= — - ) o [72) S witka 2w silk (G .
- - META -SHAE [ns abouf?__). M [ M [J }/:.;'*gimgc::: ';:-lm:\j Ia'laf]:rtsj sﬁm‘io“'n;clus?ﬂbi\f coa!riﬂs.
2 . 255 .
5 © iry ‘*jh C FRAGMERTS; i1 minof clewedy silk indil. O
- 2 e i :?"':% CumiEy ST witls micor Gogpents. B
| 2 Shfers | |10 G jeurer s v s st g
: HU\’ W [N S: ) & 1o, rto 3ub— Vot
:S o] et | s ?J S Pﬂm'ms’rl&;v? ;Zgoiﬂ c?:%ﬂ 2 e YA
- e of HouE AT 3.09m -
. N
Remeils: END of Hows AT 3-0%m | Job /Regort No. SO B7A
Loged by, 7 ARTDE ASOA) [Date: 201 2007 | Site Supemisr €. KARWATS
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NSW Department of
Commerce

GEOTECHNICAL & ENVIRONMENTAL

BOREHOLE

B14

PROJECT:
LOCATION:
CONTRACTOR:

E.B.S.

MANILLA MPS & HEALTH ONE
COURT STREET, MANILLA
OPERATOR: R.LOVETT

DATE:
SURFACE RL:

06.12.08

EQUIPMENT: PIONEER P80

DEPTH

) WATER

BIT

SAMPLE
o
TEST

SOIL
GROUP

GRAPHIC
LoG

SOIL DESCRIPTION

Soil type, colour, consistency, grainsize, moisture, remarks

0

NMLC

No Groundwater Encountered

FiLL

CLAYEY SILT with gravel;
gravelis angular meta-siltstone rock fragments.
(Spoil from excavation for the draink; red orange
brown; soft; very moist.

CLAYEY SILT with some gravel;

red brown and oragne brown; firm; moist.

lll!l

114

ROCK

—\N—
[ — 1 —]
—\—
[« — ]
—\—
F o\ oy ]
— Ny
L NP .
— A
oy ey ]
—\N—
b v —\ —
—\N—
v — 1\ —
—\—
[« —
—\—
F oy ey —]
—\—
L\ ey —
—\—
R Y
—\—
F v — N —
—\—
F oy — v —
— Nt
_\_\.——_
—\—
[ v — o
—\
SR
—\—
by — N\ —]
L — v —
I N
—N—
_\_\-—~
—\—
Ly — e
— N
- v —\ —
—\—
F v — 1\ —
—\—
F v — ]
— N\
L —v
— N\
-\ e\ —
—\—v
L\ —\ —
—\—
E ey —
-y —
[\ —
—\—
o — o\ —]
—\—
[ ——]
—\—
.\_\—
— Nt

REFER TO ENGINEERING GEOLOGY BOREHOLE LOG

END

I!IIIIII!I'III!IIIIII!III']!!IIIII1|II!III!III[II]IIIIII!III‘IIIiIII!IlI

at 4.87

!llllllI!lll!l]lll!lIllllllllllllllilllllI]IIIIIIIllllllllllIlllllllllllllllIl[[lllllllllilll[]illli

5

U.....Undisturbed
D......0sturbed

SAMPLE OR TEST

v : visuoi
1 : loberotory

SPT._Stundard Penetration Test
CPT...Cone Penetraotion Test

WATER
>~ Woter Table

)— Water Inflow

FIELD SUPERYISOR:
PROJECT COORDINATOR:

SHEET 1 0F 1
SCALE 1: 25

C.KARWAU
M.RAHIM!
SHEETS

L/03/200%

11:15:22 AMGNIS\Watertec\Geotech\PCADNBORELOGS \manilla.dgn



GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

BOREHOLE No.

BT ENGINEERING GEOLOGY BOREHOLE LOG
PROECT  MANILLA MPS CO-ORDINATES E:Tﬁ:‘m B ‘ LT
LOCATION  {EALTH ONE FACILITY E BEARING _
N INCLNATION  VERTICAL shost | of | Sheets|

R Aonvezr PO CONTRACTOR  E€ARTH GolwXo. SERICES COMMENCED &.12-2008

CORE BARRELL e C DRLLER K. LOVETT COMPLETED 613 - 2002

DRILLING DATA RGCK SUBSTANCE ROCK MASS DEFECTS

. DEFECT
gt 8 DESCRIPTION @ SPACING |, DEFECT DESCRiPTION
g (83, ROCK TYPE 5 25 = TYFE
Esi 858 £ Gralnsize, texture, eolour, composition, E =8 oc0g = Inclination, planarity, roughness, =l 2
EEE 243 % 'st;uctur'e,?lar s g 15| 888Nz coatings or nfillings =

- O NOT CORED, - '

2" s

X y "
3 3 C
= D L
[ < -
| -

:E"q =1 T % b

3 ferA"SHALE ; intecbaddacd wilh ¢ne < i {5 &
N - gmmeo\, Me{q’—mn:isi’mé‘; {own urily Eul -30}@“2\' st wilhy Fagments 3
. % some |l 3?{3\5 onch dark arcy; EW %%ZCUNE"J ST with é?c@ru:errls‘. g(:}\
. & Aty laminaled to kxmineted. 0 cumpey st with-Foapents, <
- |- 50 o,
199 " M) 5,:3, %Z FRACMEMTS willy miral’ clajﬁ?_j altiaGll. Iy
- g CofE Lo T 5 56m SN b
x 0 META - SHALE ¢ ap above "W 3\15 - }Fm&Méfst ps
sy ik 181 siur A
E’;.?%.s é :\“v{} E\i‘;} LT 2‘?&“2:\@1_,5 with elouec, ity iﬂ@{, %;
:5. CORE L0553 G4 L [~ &%
51-10 ;__ HETA- SADSTONE S fin€ Yo mediom goinad; MS M ot} PARTINGS § 5740159 ploser 10 sda-phanor; rovaly. §
- g Lrow, c).c\rl_c.g,reﬁ) liaftbrown + .'ie‘}v{f to [_j &52-?.7*501971 2% svb-planor; recain. (1;
[ < 3 5 {:_ _,_:;'33; PARTINGS; T 107} sub-p\anor; oo g
3 . \'A‘ METR-SHALE § bpoxcn with dark ages A b rACMEnTS wih minoc dlam sitinGi, i
- 2 o frac Vg A4 5 thialy lesinated M s I s | 16 o 207 planar ; ool 8
- 3 {0 ey fwinly bedded. A g
270 B @_ Zrmems "
5 d . —e =2 €1 . L‘Q bO
R \O META-SUALE ; Inarted ded ol G 2, g2 A : 159 4o 20% ol ; sraschlato MOy
- 32 Téﬁiﬁ;ﬁoﬁ}g&f{a{k at:é @:{:z{z %ﬁ% l'g S E mmrfﬁg’rft%eg sﬂﬁ’:’h\ o é
= PLED i ¥l Yy {om g Wpoeh A . ) nor T Lo R
;3.1 i [CORE 1055003 I S PR N R As g Bymiyw S Tl o2
ot ™ HETA- SHAL Egasdos; tinly laminated T %_ 0
B % o do very bl bedded. BN R %“
30ty o * § FRACHENTS willh Some. clos% sl |
X Sl o o
e 54 Zips 5 - =
N Al il L o 1575 sela-planar; smoothr 3
- i é M |MS St r;i:\:.\rrt\"so‘ss,ot"oh 70“;’-3ab-p{amr,' clayey S"Pfr'nﬂfg
2371 - Tl ! ps
3,37 = %* FRACLMENTS tailly minor claﬁes silf Gl "
- " S
a %] 2o PRTIICS 3 15 ° te 207 plonor; seootiag Fe-st o
X 3 N }cr.m “EAM ~ S M pide ok -OTm. (63
2] ¥ GE"' S rracments s
Ent:.g,; [ O Lo O O6m, ) o -
a METH -SWILE 5 0 obiovey Bainlu, Taminated. 125 3 FRAGMENTS . o
L (1 . 4 (.‘.Gl I :) L o} .
o E to taminateet. 1% o FARTINGS 7 107 207 plonor; sroctia o 1
N S MI[MS %,: rouain ; mnor clayly e
- . Sonsrs ! 4a® to 767 plonar fo Sbrplanar;
t‘{ﬁ = g: srooA Yo F‘Okﬁh) Fg-!;qu'ie:l . o
f'? 7 T EWD OF HOLE AT $-87m - :

Rmaks  AZAD OF Howe AT U STm. | Job /Report No. GOBTA
Logged by: <. Ao DERS0N |Date: a2 fe 2007 | Site Supervisor C. KARWAS
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A3, - GEOTECHNICAL & ENVIRONMENTAL BoreHoLE: =~ B1b

NEW of
Cominerce

PROJECT: MANILLA MPS & HEALTH ONE DATE: 07.12.08 ' -

LOCATIDN: COURT STREET, MANILLA SURFACE RL: :

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH |water| air SAprPI.E SOIL |GRAPHIC SOIL DESCRIPTION

im) TEST GROUP | L0G . . .. -

_ Soil type, cotour, consistency, grainsize, meisture, remarks
E 0 ¢l CLAYEY SILT with gravel; E
- v gravelis angular meta-siitstone fragments; 0.30]
- | 1 ~={-.red_orange_brown; firm; moist. __________________________ .
C \L\lT 3
— Ly -y — -
- —_—\— -
- F v — ] 3
C —\— ]
. - Ly —v— =
C o i ]
- [ —\— -
- - v — ] .
E1 | ey E
- | & o 3
" ﬁ NMLC 'l\"ij REFER TO ENGINEERING GEOLOGY BOREHOLE LOG .
- 2 ROCK [T : 3
~ ge) Ly —v— .
b~ = b —\—7 1 =
o 2 B 3
— G L -]
- o i 3
C Z 2 Z
2 s E
- b v — v — 3
- —\— o
Lven oA - —] —
M P .
» nL\LI .
— Pghioy -
- [~727] END st 2.70]
—3 =
-4 =
- 5 .
SAMPLE OR TEST ‘l, : Yishuurlufo WATER FIELD SUPERVISOR: C.KARWAJ

U.......Undisturbed : \oberafory . »

...~ Disturbed B ~ woter Taple | PROJECT COORDINATOR: M.RAHIMI

SPT..Stondard Penetration Test! SHEET 1 0F 1 SHEETS

CPT...Cone Penetration Test >— Water Inflow | “geaE 1. 25

5/02/2009  3:36:13 PM G:AIS\Watertec\Geotech\PCAD\BORELOGS \manilta.dgn



GEOTECHNICAL & ENVIRONMENTAL ENGINEERING

BOREHOLE No.

Coimerce ENGINEERING GEOLOGY BOREHOLE LOG
ROET  MIANILLA MES CO-ORDINATES g};—T ﬁfql”t“ B / )
LocAoN  HEALTH  ONE T BEATING ,
H n Il—{ FAC Il / N !HCUN-AT[ON \/ﬁ’(ﬂéﬁ L-. Shoet ‘ of ’ Shests
Rl  PiomesR. 6O CONTRACTOR EARTY CoRirG SEARNCES COMMENCED 7. \Z-2003
CORE BARRELL  nirae,C DRLER R .LoverT COMPLETED 7-12-2008
DRILLING DATA ROCK SUBSTANCE ROCK MASS DEFECTS
' DEFECT
gl | 8 DESCRIPTION o SPACING |, DEFECT DESCRIPTION
g | 3 =8 (m |2
BEERE = gg = Inclination, mgrﬁy roughness =l 2
-7 B = oo | ¥ /] /] 3
E'@.‘E 235 % Gralnsize,siﬂ&ua?efw:ru nggsm poston E 5 5 §§§ &8 = coatings or infillings S &
Oy NOT CORED. -
3 5 F
=020 o q s
- 1= META -~ BTSN E [EANDSTEE (e g wineel L b3
Co4S | ol Ljr M;/arcﬁf émudg }j‘:) w %: ERACHERITS, willh sor C“‘”&‘Elﬁ sitt inGil. %
b= ()¢S0 Bl 'h?ﬂl\:) laminnled, M) o o
-0-60 : g- \60= 30w ; $0°; planar; roudhn ; c\nbedu‘l¥ inGll,
- " FEFA-SANDETONE ;- fne 1o mediom ) 3%
L 2 &{'mﬂeci. brown + dark e{e withy WJ = (‘:
- {E $0012 l:g\»:t e lars :é 1o o] PGS S ::1&:& mg:?}?ﬁ*?{x e o
E‘l *Qrb \\\7-’)‘\3 locdc\q_ck MS 3:_ el ) <z
o - T
110 7] Huzeones Gne arcmct& dack ooy Mud ?.:l <
2 & + brom -ﬂny;\b {m~m¥e& Zk . r“ S
=[15 %’ w TS FRACMERTS; with minal c\oﬂe{j st inlid- |
pu 1. = U\
! % 7|2 FIETA™SHALE; dank, oyé “'? willifgrouy] w AL b}
.52 S some lighe 8‘15, il laminated. F : M
- Bt <t ?}Pf\ﬂmuas 3 20740 207; plonar; rouch, 2
76 ?é pCoORE LODE; O-0m Bl 0% fracnents s wilh riner doven sl vabll, ©
A ™~ D 7 e
- AR METASHALE [ as above % = }Fm HERITS. ©
|- et 5 L R
f']i%ﬁ, §°§ HET -~ SN DETONE ; pedion am{m;{ hw :s | =k ! t”} PARTWIS ) 45 % kot flonar to sikt-planar; o %"
[#0% & CORE LODS; O llm T F - °
SR e B[ e ST
:1_31 o e Areine h ) S) L [ 31443 FRAGMENT N
., ‘Ul\'\fl da < e Al i
¥ g M r\’ *ﬁcﬂslﬁ(—zm 1o MUJ Mo [! ;; 2w PALRT 1SS 540 20 ”;lamr%o ﬁbf’lﬁmf) 5”‘0&[’19
:. e ‘cll‘\"ls"loc\ { k2. 56-~TowT; [N i Plctﬂﬁf) rough; r@."“.;‘\m"‘ed [a)
» ] 1F / g
L . PARTINGS ; 20”10 20°; ploner; smootls,
270 S S 8 1708 o o e
n END OF HOLE AT Z7m -
3 3
.t -
- < [
Rematks: END ofF HOLE AT 2+7an. | Job /Report No. COZTA
Logged by: P ARTOERSEON) [Date: 209. 1. 200 | Site Supentsor <. KARWAS




| A58 GEOTECHNICAL & ENVIRONMENTAL BOREHOLE B16
Commerce -

PROJECT: MANILLA MPS & HEALTH ONE DATE: 08.12.08

LOCATION: COURT STREET, MANILLA SURFACE RL:

CONTRACTOR: E.B.S. OPERATOR: R.LOVETT EQUIPMENT: PIONEER P80

DEPTH tyaten! giT SAerLE SOIL |GRAPHIC SOIL OESCRIPTION

im) TEST GROUP | LOG . . .. .

Soil bype, colour, consistency, grainsize, moistore, remarks
E 0 CLAYEY SILT with gravel; E
ol gravelis anguiar meta-siltstone fragments; o
= red brown and corange brown; firm; miost. .
- cl -
" v _:
S -1 I R e 0.883
- 3 ey e —
F1 |5 > :
- 8 (1727 .
N kvl E
- 2 NMLGQ ] :
— o L\ ] =
[ z f—\—¢ ]
o B S .
o 3 Py =y — 3
- G ROCK L\ —\—] REFER TO ENGINEERING GEOLOGY BOREHOLE LOG ]
- Q F v —y— -
S ] E
= —\—7 -
- L4 ey o] .
. —_\N— —
5 1Y z
. S -
= —_—\— -
- v — v —] :
— T END at 2.80]
-3 =
—4 =
F 5 .
SAMPLE OR TEST g :ﬂshuulf WATER FIELD SUPERVISOR: C.KARWAJ

U.......Undisturbed : laporatory .

D ....... DiSl‘I.Il‘bEd ! wul,er Tﬂhl! PRUJEET EUURDINATOR. M.RAHIM'

SPT...Standard Penefration Test SHEET 1 OF 1 SHEETS

CPT...Cone Penetration Test >_ Water Inflow | gcaE 1: 25

5/02/2009  3:36:43 PM G:\IS\Wafertec\Geotech\PCAD\BORELOGS \manillo.dgn




GEOTECHNICAL & ENVIRONMENTAL ENGINEERING ——

ChRErde ENGINEERING GEOLOGY BOREHOLE LOG
POSCT  MANILLA MO 5 CO-ORDINATES II;L...I. ﬁgLLAH B } 6
E
LOCATION " HeaiTH o T BEARING
[’{CAL! H E pAC,“—f { \f N iNCUMATlON UEP\TE ML, |Shest || of F Shests
DRIl PioNEER, PLO CONTRACTOR EARTH GORINC. SERVICES COMMENCED §.1Z.200%
CORE BARRELL AJMie DRLLER  A. tovETT COMPLETED §-12-2008
DRILLING DATA ROCK SUBSTANCE ROCK MASS DEFECTS
DEFECT
el |9 DESCRIPTION o SPACING |, DEFECT DESCRIPTION
@ “c% 2 ROCK TYPE z %g = TVPE
E— £ £S5 £ Grainsize, fexture. colour, comoosition EEDl o one = Inclination, planarity, roughness, | B2
dighs (S48 % r eture hardoess 5 | 5| 28RN (g coatings o inilings =l
:o NOT CORED, 3
3 o C
3 5 C
M b "
3 S C
3 L -
50-83 Ll s
;_%3,3 & :’i\g;ﬁ:] ,’ramef wm‘j“bﬂ:‘iﬁ'{i@% ?5-% on S FRAGHENTS]wilky srinor claueu wilt in€)), 9;
3 anirokians a own Steaninmg 7k Y °,; \ardo suto. - S
X g Jﬂmn\é fasinaked to lmﬁm&r??;i 0 [Z " Toinsrs; 7040 75" :: Uc?:ﬁ;:\;:f;\ﬂig\l\,’ sreolly; o
- | tonteoms sone fine grained Frepd” i F .\ ARG j 25°t 27 planar fo sdgplanar s sm0ol; 16
3 2 a0 il forowsn Atta-sadstore. [P 4o ~F witly claye, silk 14| /mlm s. <]
134 3 ) =l 3
3 lammedions; uncl.c'\ubt.a ol infill » =1 Y
o o) Coc\{—mgs, Mo §"_ (?
[ i3 sz ) i s A
L 2 2 g: }F’MG.MN’FS; willy mines cleyesy siltingill, &
TR 2 -
X 8 &‘ LCoﬂ\é LOSS ; OO%m - %FMC«J-\WB;' wily miror ““:5‘535"*"”6“' %"
=199 - L1972 |
L7 (&) ‘% 200 52
- % \.42') W /: Tounts; 5o €07 planer to slo - plonar; B (t?
- ‘Er 3 - I géz_m smestln; clayey sitk @\ in lowrr joint. §
235 A " M5 7" PARTIMGS § 10740 20" planar to 2ob-plear; g
Fo ] <F seaooth ) sminor cloyeg it MGII/mﬂPES :\o
C ™ 7'152 a
- A ot TowT; 50°%; svle-planar raugi 3 Fe-Blained. é
3 24 Hl-~F . g
F) 76 i = —
3 END oF HOLE AT Z:%ora 3
3 n
F -
[ [
Remarks:  E+3D OF Howz ATV 2:76m. I Job /Repart No. O37A
lgged by: P ANDERECN) [Date: 70.1.2009 | Site Spemisor . KARWAS
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Hunter Geotechnics Py Limited

igd B
& £4 ;j ACN 088 399 124 ph 02 65721234
IR ABN 80 088 399 124 fax 02 65721572
IR

EXCAVATION LOG

Unit 5 Walter 5t
PO Box 3003
Singleton NSW 2330

Project No: HGS 1031

Hole No: TP1

Sheet: 1ofl

Client: NSW Department of Comiuerce

Staried: 13.08.07

Project: Site Investigation for proposed New Hospital Extensions

Tintished: 13.08.07

Lacation: Manilia Hospital
Test Location: Refer (o Site Plan

Logged: RT

Checked: V Da Silva

Equipment type: Bob Cat Mini Excavator

RL surface:

Fines.

a Nw o™ g
<« - =
G by WD 7

3
)

A

%,
d
o

LN

EXCAVATOR
NO GEOUNDWATER OBSERVED

<
L)
& <F

&
a

£
&
=

A

hY
%2
32

. * Material description - Commenis
% = & -g o = "5‘
] “ — E 2 ﬁ [=] =] ks
St d| ¢ ~ 2 230 8.2
Hlg| 848 - = & . . - 235 ¥ F
ff:‘; g1 A B a 1y Soil type, particle characletistics or fines | ©. 5 -
ﬁ | E}) % plasticity, colour, secondary and nnnor =8 8 Notes, structura and
@ components additionat observations
5 TOPSOIL: Gravelly Sandy Sitty CLAY, low | MW} H
- To medium plasticity, fiee grained sand, fine ALLUVIAL
g Cl. Gravel, dack brown,
1035 1Rkl SEUVUURU S
ge | Clayey GRAVEL medivm to coarse gravel, LE
¢ edi asticit
Orange brown,low to medinmn plasticity ALLUVIAL

Test Pit 1P ¥ Terminated at 2.5m

REFER TO IMPORTANT INFORMATION SHEETS FOR DESCRIPTIONS OF SOIL AND ROCK

Deengzend ID: R-132-01
Issue No: 1




{gwf‘}% _ Hunter Geotechnies Piy Limited Unit 5 Walter St
X g‘éﬁ ACN 088 399 124 ph 62 65721234 PO Box 3003
s ABN 80 088 399 124 fax 02 65721572 Singleton NSW 2330
EXCAVATION LOG
Project Mo: HGS 1031
Hole No: TP2
Sheet: 1of1

Client: NSW Department of Commerce

Started: 13.08.07

Project: Site Investigation for proposed new Hospital Extensions

Finished: 13.08.07

Lacation; Manilla Hospital
Test Lucation: Refer to Site Plan

Logged: RT

Checleed: 'V Da Silva

Equipment type: Bob Cat Mini Excavator RL surface:
@ = Material description - - Connneuts
o | L8 E B g g g‘ &)
O 9 w g — B % g & .
S| o3 = . . . 2iE oW
g1 |8 B 2 Soil type, particle charactexistics or fines § & & g g
" E = % plasticity, colour, sccondary and inisior = 8 3 Notes, stricture and
v COmpOnents ' additional observations
| CL | FILL: Gravelly CLAY, medinm plasticity, MW [ H | Building rebble, iron
) Red brown, mediwn to coarse gravel, pipe, fence wire, concrete
LI 9 & SN
Gge | FILL: Clayey Sandy GRAVEL, b L | Appeared Looscly
medium o coarse gravel, begwn ~red brown, Compacted
— fow to medium plosticity clay ffaes. . .
07 1o 0.9 Building Rubble
IR TN . :
L | Clayey GRAVEL/Gravelly CLAY : Tow to VWD | g | AULIVIAL
10 Medium plasticity, mediunt to coarse gravel,
é Sampla | . - Pale Orange & yellow.
% 1010 L3m / ;
o] ?
2¢] 8
51 ¢ ,:;,,
< g 2
SR iy
< = s o
S g /
b g /°§
v % o
&
g L
“ 20 W7
_______ e/t,/ ,
"/")
8
o,
oA,
P
y’é’k
%//;
Test Pit TF 2 Terminated ot 3.0m
REFER TO IMPORTANT INFORMATION SHEETS FOR DESCRIFITONS OF SGIL AND ROCK
Document 1D R-132.02

fssue Nos i
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%-Ll( "‘;'5"'
&ﬁ;\% @u
i
iRl

Hunter Geotechnics Pty Limited
ACN 038 399 124

ABIN 80 088 399 124

ph 02 65721234
fax 02 65721572

EXCAVATION LOG

Unit 5 Walter St
PO Box 3003
Singleton NSW 2330

Project No: HGS 1031

Hole No: TP 3

Sheet: 1 of ]

Client: NSW Departiment of Coimnercs

Started: 13.08.07

Project: Site Investigation for proposed New Hospital Extensions

Finished: 13.08.07

Lecation: Maniila Hospital Logged: RT
Tesi Location: Refer to Sife Plan | Checked: V Da Siiva
RL surface:

Equipment type: Bob Cal Mini Excavalor

Material description

Comtmenis’

&

x \G
‘EG

LY

8 w |2 hu
=T SR - E a 'E g8 E‘ o
=1 [T ~ o = é gl 8.3
i o 1 }G:} e A . . - b2 g 'Fi ﬁ
g B | fg. |9 Soil type, particle characterisfics or fines { B & G P
g o 5 % plasticity, colour, secondary and minot =8 8 Notes, structure and
hd components additional observations
Sample 0.2 CL | FILL: Gravally Silty CLAY, Jow to medimn M<Wp | H L TOPSOIL
to 04m plasticity, dark brown, fine fo medium
gravel.
Seunple 0.4 A e, | GRAVELLY CLAY, medium plasticity, fewn | 1 | ALLUVIAL
to 0.7 fted brown,, medivn to coarse gravel P
Fines. o
Samplo 0.8 0 | erioe | Sandy Gravelly CLAY/Clayey GRAVEL W | B ATLUVIAL
to 1.5m R % Medium plasticiiy, orange & pale brow
& LI & Coarse sand, medium to coarse gravel.
% €
b %
510 g
£ L
< E /(a
21
o = &% o
C 5.
Q
S /4
26 |98

Test Pit FP 3 Terminated at 2.8m

Documesd 1D:
Tssuie No:

REFER TO IMPORTANT INFORMATION SHEETS FOR DESCRIPT] TONS OF SOIL AND ROCK.

R-T32-03
i




@m %, Hunter Geotechnics Pty Limited Unit 5§ Walter St
%%33 ACH 088 399 124 ph 02 65721234 PO Box 3003
e ABN 80 088 399 124 fax 02 65721572 Singleton NSW 2330
EXCAVATION LOG
Praject No: HGS 1031
Hole Wo; TP 4
Sheet: 1of i

Ciient: NSW Departnient of Commerce

Started: 13.08.07

Project: Site Investigation for proposed New Hospital Extensions

Finislted: 13.08.07

Location: Manitla Hospital Logged: RT
Test Location: Refer to Site Plan Checked: V Da Sitva
Equipment type: Bob Cat Mini Excavator RL surface:
— Material description - Comments
2 PR I al &
2 " - g & =] g ol g &
Blolue 121515 | . » 28 38
5| B % '3"& E |l w Sail type, particle characteristics or fines | -7 gl = 3
= g 8 gin E")’ plasticity, colour, secondary and minor =B g Y Notes, structure and
“ = : COMpOnGIS additional observations
CL | FILL: Gravelly CLAY, low io medium M<Wp | H T} TOPSOIL

plagticity, dark brown, abd red, fine to
fine to medium gravel,

LT FILL: Gravelly CLAY, medinm plasticity,
durk brown,, inedinm to coarse gravel

Containing Cobbles &

Fines, MW bricks,appeared loosely
compacted
é / " A cuae Smc{y'Graw'ei{y CLAY/Clayey GRAVEL BEWp ALLUVIAL
0 - Medium plasticily, orange & pale brow H
E 0 A Coarse sand, medium to coarse gravel,
m |8 N V.4 IO '
%d % S SILTSTONE; pale brown & dark brown Highly Weathered
o R
| & et
= o
o] N
8 ity
o \ e s ve]
“ I
20 T

‘Fest Pit TP 4 Terminsed at 2.6m

REFER TO IMPORTANT INFORMATION SHEETS FOR DESCRIPTIONS OF SOIL AND ROCK

Document ID: R-T32-04
fssug Not i



28
é’:l‘}e Hunter Geotechnics Pty Limited Unit 5§ Walter 5t
‘kfg%“ ACN 088 399 124 ph 02 65721234 PO Box 3003
mﬁﬁeﬁ:ﬁ;}vz ABN 80 (3% 399 124 fax 02 65721572 Singlefon NEW 2330
T RSENRRS
EXCAVATION LOG =

Project No; HOS 1031

Hole Not TP 5

Sheet: 1of1

Client: NSW Depariment of Conunerce

Started: 13.08.07

Projuct: Site Invesiigation for proposed New Hospital Extensions

Finished: 13.08.07

Location: Manilla Hospital
Test Location: Refer to Sile Plan

FLogged: RT

Checked: V Da Sitva

Equipment type: Bob Cat Mini Excavator RL swrface:
Datum:
“ — Material description - Comanents
o
P o~ - =1 al B
o [ ey H Lol E. SF o o
Sl8lde 1518 |5 a3l 85
] 21a® B %‘ ¢ | Soil type, particle characteristics or fines | 8 &| 4 3
E o B | @ plasticity, colour, secondary and nainor = 8] 8 Notes, structure and
193] s} 9] . .
components additional observations
FILL: Gravelty CLAY, medium plasticity, M<Wp | H 3 Appeared well
, Red brown and dark brown, medium to Compacted
L coarse gravel.
L
o
0.7 ) N | Appeared Looscly
GP | FILL: GRAVEL, Cobbles to coarse gravel, D Compacted.
Saple 0.8 Red brown, darck brown Contatuing building
10 0.2m Rubble, bricks,concrete
@ Lo Tin, wood, pipes
ﬁ Sample 0.9
E’% {02.2m
& o Sides of fest pit
::‘ E unstable collapsing
> ‘
< B
di B
%
&
Q
Pz
20
B X N '
SILTSTONE; pale brown & dark brown Highly Weathered
3.0 Test Pit TP 5 Terminsted at 3.0m

RETER TO IMPORTANT INFORMATION SHEETS FOR DESCRIFTIONS OF S0IL AND ROCK

Document ID: R-T32-05
Tssue No: f
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G{f :’t& ) Hunter Geotechnics Pty Limited
&-g; ACK 088 399 124 ph 02 65721234
ABN 80 088 399 124 fax 02 65721572

EXCAVATION LOG

Unif 5 Walter 5t
PO Box 3003
Singleton NSW 2330

Project No: HGS 1031

Heole No: TP 6

Sheet: 10f1

CHent: NSW Dcpaﬂment of Cornerce

Stacted: 13.08.07

Project: Site Investigation for proposed New Hospital Extensions

Finished: 13.08.07

Loeation: Manilla Hospital
Test Location: Refer to Sife Plan

Logged: RT

Checked: V Da Silva

RL surfaee:

Equipment type: Bob Cat Mini Excavator
Datums:
P = Material description - Comruenls
gl CHE-SE g By
2l g1 88 g |3 88| 23
g 21 a® - Soil type, pariicle characleristics or fines | 8 | ‘g vgg
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Project No: HGS 1031

Hole No: TP 7

Sheet: 1ol

Clienit: NSW Department of Comnerce

Started: 13.08.07.

Project: Site Investigation for proposed New Hospi{al Extensions

Finished: 13.08.07

Location: Manilla Hospital
Test Location; Refer to Site Plan

FLogged: RT

Checked: V Da Silva

Equipment type: Bob Cat Mini Excavator RL snrface:
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Project: Site Investigation for proposed New Hospital Extensions Finished: 13.08.07
Location: Manilia Hospital Logged: RT
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Test Pit TP 8 Terminated at 1.5m
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Project Mo: HGS 1031

Hole No: TP &

Sheet: 10f1
Clicat: NSW Depantment of Cominerce Started: 13.08.07
Project: Site Investigation for proposed New Hospital FExtensions Finished: 13.08.07
Location: Manilla Hospital ) Legged: RT
Test iocaﬁun: Raefer to Site Plan Checked: V Da Silva
Yquipment type: Bob Cat Mini Excavator ' RYL sarface:
Material description Comments

Soil type, particle characteristics or fines
plasticity, colour, secondary and minor Motes, structure and
components additional observations

method
water
Samples, tests
efc
depth {mm}
graphic log
USCS symbol
Moisture
condition
Consistency f
relative

GP | FILL: Clayey GRAVEL, medium o coarse b ALLUVIAL
Gravel, pale brown, low {0 medium , '
Plasticity fines
""""" SILTSTONE; pale brown & grey, _ Highly Weathered

EXCAVATOR
NO GRCGUNDWATER OBSERVED

Test Pit TP 9 Terminated at 1,5m
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