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INTRODUCTION

The following Report has been prepared at the request of Resource Design
Management Pty. Ltd. on behalf of B.B.K. Development Corporation, to accompany the
rezoning application for the subject lands, being Lot 4, DP 612977 Lot 21 DP 714858

-and Lot 32 DP 1047234, Parish of Woolgoolga County Fitzroy. -

This Report addresses the geotechnical aspects of the land in relation to
residential development. |

SUMMARY

This investigation concludes that the land is generally suitable for residential
development from a geotechnical point of view, provided the indicated constraints are
satisfactorily addressed.

A - - -

f
l' -
The Report-indicates constraints under five headings, as :- - .

1) Drainage

2) Wet and Soft Ground

3) Existing Excavations

4) Low Risk Steep Ground

5)  Moderate Risk Steep Ground.

These areas are indicated on the attached Site Plan, as Zone D, W., P, L and M
respectively.
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Page Two

Preliminary Geotechnical Assessment
Hearns Lake, Woolgoolga

THE SITE

The site consists of Lots 4, 21 and 32 located on the southern side of the industrial
area and extending from the Pacific Highway to the coast. The topography is dominated
by a broad ridge line, up to twenty metres high, running from the industrial area through
the site to the coast, ending in a steep escarpment. This drops into a back swamp lagoon
behind the frontal dune.

There is a broad, low lying, poorly drained valley on the southern side of the ridge
line. This vailey runs into Hearns Lake which lies to the south of the site. The lower
reaches of this valley contain a 1arge farm dam, with a two metre high wall, and low wet
swampyterrain, - - oenca L+ :

Apart from these wet areas, the land has been cleared for a long time and is
grassed, with scattered timber.

The eastern end has been used for grazing and there was formerly a caravan park
adjacent to the Highway. Some access roads and several buildings remain on this site,
together with ground slabs from former ablution blocks and relevant underground
services.

{
A number of open drains and levees have been construéted in ofderto control
runoff from the west and to maintain the valley floor as a viable Caravan Park.

The underlying bedrock of this area is a metamorphic greywacke complex from
the Coramba Beds. In this area, harder beds form the ridge lines with softer beds being
eroded to form the gully lines. The beds have been distorted and fractured by the tectonic
upheavals which have given rise to the metamorphous of the original sedimentary rocks.

Because of the fractured nature of the bedrock, high rainfall and humidity,
weathering frequently extends deep into the soil profile, so that hard rock is rarely
encountered in typical residential development and construction.

%y
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Preliminary Geotechnical Assessment
Hearmns Lake, Woolgoolga

POSSIBLE CONTAMINATION FROM PREVIOUS LAND USE

Most of the land has been used for grazing purposes, which is not considered to
pose any significant risk of contamination to the soil.

The Coffs Harbour City Council mapping of former banana plantations indicates
that there have been no banana plantations to the east of the Pacific Highway in this area.

On Lot 4 (the former Caravan park) there are a number of excavations, several of
which appear to have been used as repositories for old car bodies, timber, building
rubbish and the like, which will have to be cleaned out before reinstatement is
undertaken.

In addition, there are three overgrown ponds which were used as polishing ponds
for the effluent from the Caravan park treatment works. These will also have to be
cleaned out before reinstatement is undertaken. ' ' T

These areas are identified as Zone ‘P’ on thle attached Plan.

Acid Sulphate Soils

The Soil Conservation Service 1:25000 Moonee Beach Map identifies the back
swamp lagoon at the eastern extremity of the site as an estuarine swamp with a high
probability of acid sulphate soils occurring within a metre of the surface.

Lo

‘Ig - - - .
- It is understood that this area will be retained as a wetland area, and hence, 45
undeveloped land, the occurrence of acid sulphate soils is irrelevant.

No other potential area of acid sulphate soil are identified by the mapping.
However, it appears possible that such soils may be present in the lower area of Lot 32,
adjacent to Hearns Lake Road on the southern boundary.

This area is in Zone “W’ (see attached Plan) which is considered to be unsuitable
for development because of the poorly drained, low lying nature of the ground. However
a sewer pump station is proposed in this area. When the location of the pump station and
sewer mains has been determined, appropriate testing should be carried out to confirm
whether or not acid sulphate soils will be encountered.

-
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Prelimmary Geotechnical Assessment
Hearns Lake, Woolgoolga

Services

Whilst the location and identification of existing services is not specifically
covered in this Report, it is noted that a services corridor exists along the Highway
Boundary and several overhead power lines service buildings on the property. ‘

Geotechnical Constraints

Generally the site presents suitable land for residential-type development from the
geotechnical point of view. The substrata is typically a silty clay derived from the
underlying metasediments which occur at relatively shallow depth on the higher ground.
These clays are considered to be moderately reactive and warrant a general Site
. Classification of Class M-(A.S..2870) for residential buildingwork. -+« w00 22

On the lower slopes and valley floor, the accumulation of erosion material results
in a silty surface layer which readily takes up water becoming wet and soft after a
prolonged wet period. Site Classification of such areas is expected to be modified by the
development works, which will improve the drainage in these areas.

Excavation work for typical subdivisional development is expected to be
generally in silty clays, firm to stiff, with extremely weathered, very weak and fractured
claystone being encountered at one to two metres depth. Such material can generally be
excavated by large backhoe or excavator to a depth of three metrest Hard r3ck, requiring.
a rock breaker, 1s unlikely to be encountered in typical residential development.

A number of constraints have been identified which should be considered in the
development of this site for residential use. These are identified on the attached Plan, as:-

Zone D Drainage

Zone W Wet, soft land

Zone P Existing excavations
Zone L Low risk steep land

Zone M Moderate risk steep land.

N
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Preliminary Geotechnical Assessment
Hearns { ake, Woolgoolga

Zone D. Drainage

The run-off into this area is concentrated by two culverts under the Pacific
Highway. One is located near the northern end and the other at the southern end of the
boundary. Generally runoff from the Highway has also required the construction of a
drain and levee running parallel to the Highway.

The former Caravan Park has attempted to control the runoff passing through this
area with open drains.

Tt will be necessary for the subdivisional development to replicate these drainage
works with an appropriate stormwater system. Subsoil drainage along the ‘nick’ points
(where there is a significant change of grade from the hillslope to the valley floor) will be
required to intercept ground water discharging at the,bottom of the hillslope during wet
periods. Such drainage could be required as a separate system, or incorporated into'the”
stormwater lines if appropriate.

Zone W, Wet, Soft Ground |

Further downstream from Zone D, the low lying nature of the ground has
developed an area which is usually wet and soft with a high water table. The silty nature

of the accumulated erosion material makes for poor foundation conditions under existing
conditions. *

b o -

In order to use this arca as residential land it will be ‘necessary to ﬁndértake
significant earthworks, stripping and filling the area with suitable fill so that it can be
graded and drained.

The filling will have to be preceded by the removal of the unsuitable surface layer
(up to a metre thick) and the laying of geofabric cloth in particularly wet locations.

The filling will also impede the flow of groundwater from the hillside and hence
will cause wet ground along the junction of the fill and the hillslope. Suitable drainage
works will have to be installed along the line to collect and drain away Jsuch ground
water.

Y
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Preliminary Geotechnical Assessment
Hearns Lake, Woolgoolga

Zone P, Existing Excavations

These areas, located on Lot 4, are excavations which have been dug out to various
depths to create a water storage pond, effluent polishing ponds, rubbish dumps and
aborted stormwater lines.

These areas should be identified by survey prior to any construction work
commencing.

Appropriate documentation should be recorded so that the location of all filled
areas are identified for future reference, and so that owners of the affected Lots are aware
of these areas. Appropriate foundation design will be required for building works
encroaching into these areas. .

Suitable. contract documentation- and . supervision. of civil works for .the .
development will be required to ensure that all unsuitable material is removed from the
-excavations and that suitable thoroughly compacted material is used to restore these
excavations.

Zone L — Low Risk Steep Land

A steep escarpment has been formed along the former shoreline at the end of the
ridge line. The sea eroding the toe of this ridge has caused collapse of the slope to form
the steep escarpment. Subsequently, the shoreline has receded 'from the ridge w1th the
formation of the back swamp and rounding of the escarpment w1th time. = =

Weaker beds in the escarpment have slumped, forming the more unstable area of
Zone ‘M’

Zone ‘L’ represents the area which is considered to have a Low Risk of slope
instability, and can be used for residential development, provided the good practices of
hillside construction are observed.

The consequences of potential sea level rises should also be considered.
4
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Preliminary Geotechnical Investigation
Hearns Lake, Woolgoolga

The subdivisional layout must recognise the limitations imposed by this
topography and the following comments apply :-

9] Significant earthworks must be avoided. It will be preferable not to construct
public roads in this area. Any access roads will require suitable engineering
design to avoid destabilising the slope.

2) Lot layout should, as closzaly as possible, provide Lots running up and down the
: slope, with sufficient width so that a minimum two metre building set back from
the boundary can be achieved. This set back should be specified.

3) Since excess groundwater is frequently the catalyst for instability, drainage
: considerations are important, both in the subdivisional development and for the
individual Lot development. Service trenches can act as conduits to allow runoff
to have ready access into the soil profile. Ponding of water above and on the
slope should be avoided and concentrated runoff should be discharged at the toe

of the slope.

= The ~attached Appendices indicate the ~géneral ~good practices *of hillside
construction. : :

Zone ‘M’ - Moderate Risk Steep Land (

In this area, there is evidence of slumping of the steep slope with the formation of
two shallow gully lines in the weaker beds in the rock formation.

This area is considered to have a moderate risk of slope instability and as a result,
will require specific investigation of any particular proposed deve}opment..

,
Applying additional loading to the surface mantle must be.avoided, and hence it is

"expected that all structural loads will be supported on deep foundations.

The development of each Lot must be in sympathy with the topography,
minimising earthworks and providing appropriate landscaping to stabilise the surface.

W. H. G. Holmes, B.E., FIEAust., CPEng.

-
-



ApPENDIX A

Zong D Pranage
2ZoNE W i@;n_meﬂn ,@WBCJQ/

20MES P mxﬂm,r_.sw‘.muﬁ#ﬁﬂ\.*yl_n.\ﬂ.www&
ZoNE L.

/ ~Existing,
/ / i oa%.:am
- \..
_ /J

T RAG RGeS RDOCRIT <7

b s e
3\
e LOCATION of BoREHOLES " PROPOSED SUBDIVISION
P AL AND IDENTIFICATION oF . . Lot 32 DP 1047234
l o ST CONSTRAINT ZONES _  Hearns Lake
RESOURCE DESIGN & MANAGEMENT " "33 o FoR _GEOTECHMNICAL ASSESSMENT i34 ﬁggaﬁ S FP PP _
}CQO.W \

\Q




-~

i
o
;
J
)
Q
g
X
o
L
\
3

0
w
g
N
%
Q

APPENDIX B
PLANTATIONS

oF FORMER BANANA

MAPPING




APPENDIX C

TN
iy e
: | Ws

ExTrACT trom S.C.S 1:25000
MAP MooNEE BEACH SHOWING
ACID SULPHATE SolLs



IDVNIVIJ I INOZ
ANIWLOTINIG FAVT SNYVIH

.\Wf:\mw.t. o2 @f. vl h-.UB.»..m...*\. QC.,_Q.G&“ .W._FD.N SSoYJU ....VL..\.W..JII.QQm m{_.__d_ad -




Vigw losking westward inte the norThern end of the Zone
§(vaecL Ebpe, m cenlre of Fhaﬁ:. '

Viewd f‘ndtl.ng nJes'h.)arJ:s r'n'l"o H‘\é 5Dv'fLe4‘n endd a.P the- Zone.
Steep erosion gully with S/UMPI)\Q sioles

HeEARNS LAKE DEVELOPARENT
ZoNE M MoDEZATE RISk STteep LAND



.- FN 1

water storage A main rid. ! Ec-a-af'
a? Iezes'f' %ez.mogup.m i foR s v

Eﬁ!oem'f Poh'sfaiu.a ponds Excavation -ﬁ:r"

materialt and aborled
Stormwater line .

View (ooking soulhwards
n kot 4,

oNn ﬂﬁge, [ine

HEARNS LAKE DEVELOPMENT
ZoNE P Exi1sTING EXcAVATIONS



LANDSLIDE RISK MANAGEMENT

AGS SUB-COMMITTEE:

APPENDIX G

LANDSLIDE RISK ASSESSMENT - EXAMPLE OF QUALITATIVE TERMINOLOGY

FOR USE IN ASSESSING RISK TO PROPERTY

Qualitative Measures of Likelihood
Indicative
Level Descriptor Description Annual
Probability
A | ALMOST CERTAIN | The event is expected to occur >=10"!
B | LIKELY The event will probably occur under adverse conditions =107
C | POSSIBLE The event could occur under adverse conditions =102
D | UNLIKELY The event might occur under very adverse circumstances =10
E | RARE The event is conceivable but only under exceptional circumstances. =10
F | NOT CREDIBLE The event is inconceivable or fanciful <10

Note: “=" means that the indicative value may vary by say H] order of magnitude, or more.

Qualitative Measures of Consequences to Property

appropriate in

Level " Descriptor Description
1 CATASTROPHIC | Structure completely destroyed or large scale damage requiring major engineering works
- | for stabilisation.
2 MAIJOR Extensive damage to most of structure, of extending beyond site boundaries requiring
_ significant stabilisation works.
3 MEDIUM Moderate damage to some of structure, or significant part of site requiring Iarge
stabilisation works.
4 MINOR Limited damage to part of structure, or pan of site requiring some
_ reinstatement/stabilisation works.
5 INSIGNIFICANT | Littde damage.
““Nole: Thé "Description” may be edited to suit 2 particular case. L
Qualitative Risk Analysis Mairix — Level of Risk to Property
, CONSEQUENCES to PROPERTY
LIKELIHOOD T CATASTROPHIC | - MAJOR | 3: MEDIUM | 4: MINOR | 5: INSIGNIFICANT

A = ALMOST CERTAIN VH VH H ' H M

B-LIKELY VH H H M LM

C —POSSIBLE H H M L-M VL-L

D - UNLIKELY _ M-H M LM VL-L VL

E -RARE M-L L-M VL-L VL VL

F - NOT CREDIBLE VL VL VL | VL VL

Risk Level Implications ! =T

Risk Level -- Example Implications;,

VH | VERY HIGHRISK | Extensive detailed investigation and research, planning and nnplememauon of treatment
options essential to reduce risk to acceptable levels; may be too expensive and not
practical

H | IGHRISK Detailed investigation, planning and implementation of treatment options reqmred o
reduce risk to acceptable levels

M | MODERATE RISK | Tolerable provided treatment plan is implemented to maintain or reduce risks. May be
accepted. May require investigation and planning of treatment options.

L j LOWRISK Usually accepted. Treatment requirements and responsibility to be defined to maintain or
reduce risk.

VL | VERY LOW RISK | Acceptable. Manage by nommal slope maintenance procedures.

Note: 1 The implications for a particular situation are to be determined by all parties to the risk assessment; these are only given asa

general guide.
(23 Judicious use of dual dcsc:np(ors for Likelibood, Consequence and Risk to reflect the uncem.mty of the estimate may be

s0me cases.
-
L
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LANDSLIDE RISK MANAGEMENT

APPENDIX ]

AGS SUB-COMMITTEE

SOME GUIDELINES FOR HILLSIDE CONSTRUCTION

GOOD ENGINEERING PRACTICE

POOR ENGINEERING PRACTICE

OWNER'S
RESPONSIEBILITY

e vr————t
_INSPECTION AND MAINTENANCE BY OWNER

ADVICE
GEOTECHNICAL Obtain advice from a qualified, cxperienced geotechnical consultant at carly Prepare detailed plan and start site works before
ASSESSMENT stage of planning and before site works. jeotechnical advice.
PLANNING .
SITE PLANNING Having obtained geotechnical advice, plan the development with the risk Plan development without regard for the Risk.
’ arising from the identified hazards and consequences in mind.
__DESIGN AND CONSTRUCTION -
HOUSE DESIGN Use floxible structures which incorporate properly designed brickwork, timber Ploor plans which require extensive cutting and
or steel frames, timber or panel cladding. filling.
Consider use of split levels. Movement intolerant structurea.
: Use decks for recreationa) areas where appropriate.
SITE CLEARING Retain patursl vegetation wherever practicable. Indiscriminately clear the site.
ACCESS & Satisfy requirements below fos cuts, fills, retaining walls and drainage. Excavate and fill for site access before
DRIVEWAYS Council specifications for grades may need to be modified. geotechnical advice.
) Driveways and parking areas may need to be fully supported cn piers.
EARTHWORKS “Retain natural contours whergver possible. Indiscriminant bulk earthworks.
Cuts | Minimisec depth. Large scafc cuts and benchirg.
Support with englneered retaining walls or batter to appropriate slope. Unsupported cuts
Provide drainage measures and erosion cootrol. nore drainage requirements
FoLs | Minimise height _ T.oose or-poarly compacted fill, whick if it fails,
Strip vegetation and topsoil and key into patural sopes prior to filling. may flow a considerable distance including
Use ¢lean fill materials and compact to engineering standards. onto property below,
Batter to appropriate siope or suppert with engincered retaining wall. Block natural drainage lines.
Provide surface drainage and appropriate subsurface drainage. Fill over existing vegetaticn end topsoil.
Include stumps, frees, vegetation, topsoil,
poulders, building rubble cte in fill.
RocK OUTCROPS | Remove or stabilise boulders which may bave unacceptable risk. Disturb or undercut detached blocks or
& BOULDERS | Supportrock faces where necessary. boulders.
"RETAINING - _ .| Engineer design to rsist applied soil and water forces. ] n "1 Counstruct & structurally inadequate wall such as
WALLS ~" | "Found on rock where practicable. < © ° okt il e flagging. brick oruniwinforced
Provide subsurface drainage within wall backfill and surface drainage on slope | blockwork.
above, Lack of subsurface drains and weepholes.
Coastruct wall as soon as possible after cut/fil] operation.
POOTINGS Found within rock where practicable. " Found on topsoil, loose fill, detached boulders
Use rows of piets of strip footings oriented up and down slope. or undercut cliffs.
Design for lateral creep pressires if noceasary.
Backfill focting excavations to exclude ingress of surface water.
SWIMMING POOLS | Engineer designed. '
Support on piers to rock where practicable.
Provide with under-drainage and gravity drain outlet where practicable.
Design for high soil pressures which may develop oo uphill side whilst there
may be little of no lateral support on downhill side.
DRAINAGE f
SURFACE | Provide at tops of cut and fill slopes. Diacharge at top of fills and cuts.
Discharge 1o srest drainage or natural water courses. Allow water to;pond on bench arcas.
Provide general falls to prevent blockage by siltation and incorporate silt trape. | | e S e
Line to'minimise infiltration and make flexible where possible.
R Special structures to dissipate encrgy at chanpes of dope and/oe directicn. *
SUBSURFACE | Provide filter around subsurface drain, Discharge roof runoff into absorption trenches.
Provide drain behind retaining walls. .
Use fiexibie pipelines with access for maintenance.
Prevent inflow of surface water.
SEPTICZ | Usually requires pump-out or mains sewer systems; absorption trenches may Dixharge sullage directly onto and into slopes.
SULLAGE | be possible in some areas if risk is accoptable. Use absorption trenches without consideration
Storage tanks should be water-tipht and adequately founded, of landslide risk.
EROSION Coatrol erosion as this may lead to instability. Failure to observe sarthworks and drainage
CONTROL & Revegetate cleared arca. recommendatioas when landscaping.
LANDSCAPING
DRAWINGS AND SITE VISITS DURING CONSTRUCTION
DRAWINGS Building Application drawings should be vicwed by geotechnical consultant 2
SITE VISITS Site Visits by consultant may be riate during construction/

Clean drainage systems; repair broken joints in drains and leaks in supply
pipes.
Where structural distress is evident sec advice.

If scopage obscrved, determine causes or seek advice on consequences,

-
-
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LANDSLIDE RISK MANAGEMENT AGS SUB-COMMITTEE

EXAMPLES OF GOGD HILLSIDE PRACTICE

WALLS
WITH SURFATE L SIBRREALE
DRAMNAGE (TASTRXCTED
BEFIMY HNSE

POSSBLE TRAYEL DOWNSLOPE WHICH .
MFPACTS OTHER DEYILOCHENT .

Figure J1 INustrations of Good and Poor Hillside Practice

-
A

g2 Austalian Geomechanics -~ March 2000



Graund 1evel e e

RECORD OF BOREHOLE No. I ¢ 2

cuent: R.DM
PROJECT: HEARNS LLAKE DEVELOPAMENT

. . Dia. of hering BO e
Piiond Pt Ta_jo‘f‘a, mounted MD200

Type of boring:.@?ﬁﬁbﬂ?ﬂ&- Sﬂltd Flle}\fAUS@r Lining tubes: f‘;ll.l

Caily Cosrzmﬁp;zso:;rv Charge of Stra:a
[ Cescrption af Strara
Progress Deptn L:’f: Legenal Deatn je?el
lar _ .
BH | lfm [ Tepssl & G
. f
e g ‘ QWYY CLAY  modesale J‘b\a._‘;t\d*y
I//h Yellow brown
/ﬁ‘ Mo fe‘\" -g\'rnn
‘-{:'-'}/: I'O 'E)ﬂ'm)ia\ w-ea-n\e;zd SN—TS—VOL\E At’“}
S V bit Refvsal
72 o
t ) ]
Lk
A (
BH 2 lﬂ[?[ Clavyey TopsSorl |
CLAY | gk plasticity

RGA —\D(‘ol-uﬁ
Moist, €irm

cL ﬁ\y" k‘%lf pla;s;h'c,i‘tf\/ . \{eﬂow - Btowr]

wowst . Cirm.

- I e Extremely wenﬁ'\eredr vesy weak.
=z : gl y fractured CLAVSTONE
= ' Dey, S"\-cg '

B LYY Q&?uscd

-2 0

]

. D

Key to typs of sample
U (50 - 50 mm. dia. undisturbed sample.

— disturbed sample.

} — standard penetration tost.

N ¢
(No. in brackets gives

Mo, of blows/300 mm. penetration

Remarks (Obfervations on ground water, etc.)
Mo .Ereg 5rbundu.1a-"‘ex ancovntered
dor{ns &wes‘\“\éai'mn,




RECORD OF BOREHOLE No. 3 ¢ 4

cuenT: R.D.M
PROJECT: HEARNS L AKE DEVELOPAMENT

Ground 1VeEI ..oy eeit e e e e Dia. of boring . &0 Marm .
Pl PJL Toyote meurfed MD260

Type of boring:_ggﬁﬁ;’\‘l!:’uﬁ»,-,sg;.la; th}\f}'uﬁ“ Lining zubes: . nl( USRI

Samples ar
h fSirar
Daily Core Recovery Charge of Sraza
) Gescrption of Strata
Progress h Type Gepth 2D
) Dept or % Legenc epth e

BH 3

i CLAYEY SAN D -.gdne.aﬁ“a{ne_ak
477.03 :

' G.(‘e,xj
: Wet| solt

CLAY, yelow brouwsm, wek, toft

O AN . \‘\L.alf\ @la.g;\‘;cf&}
Mottled red < ey
Moist ' -g('rm

CLAY, hgh pla s"(icl\'hi
Mottled L. Afey \f@\low 3 \,euom -be
. Mot | stige S

o
O -

Extremely wealhesed | eitremely weaic,
gl o2y da_:j Lot Feed vak ok b‘k‘c‘ua:"uve.
End of Hole. Mﬁ\b‘k' Ei-\g

(I
lilr

N

—_

\I:

3
11,
T

1

BH4

T'O?fvo'\l oo, Wil Lwogh esosion
Maj\'e)\"\al.

CLAM ‘5\1'@"@ hj 59.!4\_0\.;,3 , Mod. plasticity
Brown | | Seft ,-Wa"

CLAY, Shahtly sandy , mod. plastieity
[ %\‘éj\j éﬁlﬂ ?;e\‘lop‘ﬁmoﬂ'\\}\%s :

\Arﬂ‘) 69"@-‘. .

CLAY, Sy Kty 50»4.: . mad . plastiaty
G!‘eas o (ed \’e“-b . “.‘5"/‘_‘}& {":M

e
\
1 T

1t

3

T

A k\l" lr\-:-sﬁ\ P(a""’h"—".t"j
Motled H.acey , yell. 3 yellow e,
Morst, EiCE

- End of Hole
Key to type of sample Remarks {(Observations on ground-water, e1c.)
U (50} - 50 mm. dra. undisturbed sample.

- _ disturbed sample. No {ree 5rbundu.;aife.,r gmcoun‘\'e.f‘ed.
(N { ¥ — standard penetration test, = : do‘-;ﬁﬁ -mste.s‘\'\soimr'\ .o

No. in brackets gives
No. of blows/300 mm. penetration




RECORD OF BOREHOLE No. 5¢6
cLent: R DM
PROJECT: HEARNS |LAKE DEVELOPMENT

Ground 18Rl e I e Dia. of hor'ng:.,.eo,.mm.”.. R
Aol PJL Teysta meurfed MD7200 |

Type of boring:..c..9@“}1.99“5.1.$n£.la, Fllé\*’&'uﬂu- Lining tubes: .. . ﬁll PR

Daily C:raem;;z;:erry Change of Strata
i Descripuon of Strata
Progress Depth L:E/: Legend Deprh_ t O?él i :
M —
BH5 G Claye Tepsoil
4.7.0% // E CLA")" MD‘dP‘ . \fdlouo._bf‘. maiét’ {N“M
4 CLAY , Wah plastieity
/— Mottled trarey, brown < yelow
//_, ' (\-'\O'\QJ‘.—.l §\‘}‘M. :
= { - .
T:_-;— ~1-O Extramely, weathered \ b;i'(rzw»e,\-j weml‘?
- ; bahly {radured CLAYSTONE
- vy / west a st\Ce
-~ r
- V bt Refusal
—~2- o
S
!
ik ‘ Tepsloil —
BH 6 /7_ ; CLAY \ moderate. pﬂo_s’n o\t\}
/ Brewn
// - i Soft, moist
~ )
/" -f:' Ty :_*,\_ .
/_ CLAY | h\'%‘n p\auehm v ,
/-- [-O | _Ma’t“eol_ red o i ﬁa\lom ~brown
/ ] becom\nas arey ¢ ved
%_ | Moish, Lirm
//
. 2 C.LAY, bgh plashiecity
/‘ "o LY. geny wsttledd yellow & @t brown
4- Morgt | Lirm )
LA -
- gi\‘rff;mel ueajt»a'edl extceme] wea&i
- LAY STONE — af Adam wn
=t reswdoal Tock sg-r?érure,, Mol:S't/dLﬁj
—=| Endk of Hole _sh¢
:ajég,wpa;“mp: disturbed ' . Remarks: (Obs/e’;vations on ground-water, e1c.) o
—_ mim. dia. undistur sample. 5\
D _ disturbed sample. i 14,, .gree 5rboﬁdu.ud‘e,r @coori"e_red
Nt )= standard penetration test, . | AQPth t;"\‘{e.f;t'\:sﬁ:hbﬂ .
(No, in brackets gives . )
No. of blows/300 mm. penetranon




RECORD OF BOREHOLE No. 7¢ &

cuent: R.DM
PROJECT: HEARNS LLAKE DEVELOPMENMT

Ground 18Vel T oo i e

Dia. of bormg:..BO ™M .
ATW\‘\( P/!._ Tojéf‘a.. mwn'('ed.. MD200

Type of boring: GoNTinvous,. Solid. Fligl_\'tffuﬁ‘?—" Lining rubes:. evb

\ASARRNR

N

-

i)

—

3

i

1

W\

N

i
0

Samples or : .
Daily Core Racovery Charge of Strata X
Progress ) Cescption of Strata
Depth Legenal Oeoth . .,
I ; .
BH 7 mml : Claqany Topso!
I RS
A71.03 | CL-AY, woderate plastic: Y

Brown, wmost  soft

CLAY, modecate p\as’ﬁ:ﬁ'\.}
Nottlesd ted brown 2 yelow brown

'N\o?.s't . -F \‘rm

CLAY , ln[s\\ plasticity
Mgttle oA afey = ﬂza[_
Mot fim

| CLAY |, high plashelly

\«5\&\ ted -be H'Vlr::‘\k\ :'nas

Lwewm

Moist, S99 ¢ lele

BH&

—

[
—
—
oty

SN

N\

t
|

i

Tt

by
b !

I,Ht\,i
LR

1

ety
l'li

l-o.

pe;

ToPSoH

CLAY, ™o . p\a.s\_\'c.‘:i’(\l . Browon, moist

o ;‘-‘s‘f‘ ﬁn’.‘alsk ?\Mt@\*'y ’
Mottled ‘i‘%ﬁ“‘b"' ! %:@‘33 fed brown

Moigk . Wen

%

Cl_AY , e W phsf{c:ﬂ' \ mattled oreuw &
\ia\\.brow?\ ) N\élsk[d\éq . _.ch'm c\’)r >

Extre meﬂj wedhesed e,yi’veme)»s
weak CULANSTONE
Plasha arey C»\a.j Wit h’ \{Eauou)
.grc«.%meﬁ‘ts of b\p.ﬂS\'one,,
MO\"E;t / al,ﬁj )
-g—irw\ beoow\k'hg S’(lq

Eu\rl- aﬂ Hof&

- D

Key to type of sample
tr (50} — 50 mm. dia. undisturbed sarmple.

~ dhsturbed sample.

N { } -~ standard penetration test.
( No. in brackets gives

No. of biows/300 mm. penetraton

Remarks (Ob/s"eruat‘.ons on ground water, etc.)
No {ree grbundu.za:\‘er ancouvrtered
du("fns l.n\te-s"'\‘sai'lun,




Ground level:......

RECORD OF BOREHOLE No. 3 ¢ 1O

cuent: R. DM
PROJECT: HEARNS LAKE DEVELOPMENT

Dia. of boring'...SO ™My
Aim'.g P/l_ Toﬁd‘i“a, mourded MD7200

Tyoe of boring:.Q?.ﬂﬁ}!.ll?us,-,sg[.!a. Fhekf'}'uﬂu' Liming tubes: f."f!l..l STV U TR T

Sampies or

Change of Stra‘a

SANAN

l.

Lo
BN

=g

!
‘\

o C‘ore nceey H Descption ot Strata
Progress Depth 1;‘:?: Leqena! Deptn : ?e_le]
BH S N Clavey Topsarl
477.03 CLAY | medecate Pla.é‘hai'\/

Browsn |, Mot 'l soft

CLAY | high plastiaity
Mottled asexy, \le)L\::vrou:n%_ ted-br
Moret , -g—'w"m .

CLAY | ki plasheit .
Lt 3t yellow 'matting S
&;?;9& wi—@\r'l ow ™ 3

AN oand edicemely wedhered and
very weale CLAYSTONE Lrapments

—_=2.0 . ared £ Nelow
PR ) ?«iﬁ‘ <GS,

. V bt Refusel
| .

‘ {

" RH 10

B e

——

o

N

N

T

AN\

[0t
\‘.ui\\\

R gﬂ“

Y

6 e mam e b [ P

2.0

e

Soft wex Topsod

CLAY, Mmodesate Pla.s'tic.i{'j

Motled arex g yellow | wel [ 5o

" =
CLAY h%i« plashicity .
L‘k‘, aéfe,tj k_;(H'\ \le,“au) MO'&\IV\%S
wei’/mo(ﬁ*' . ]
Sog‘t' bac.omﬁ'\s qll‘uvn

CLAY and axtremcly wealhered
and very weak CLAM 2‘(‘01\&5: -Q-a.gmen'fs

GtreAj <:-‘a_~5 with, 12)1.5?. -(—‘ragivr.e_n*b
Mozs"/olr-:s\ -g\r’m '

-

EhoL ,,F ”a/e-

! . D

Kay to type of sampls
U (50} = 50 mm. dia. undisturbed sample.

— disturbed sample.

N | } — standard penetration test.
( No. in brackets gives

No. of blows/300 mm. penetration

Remarks. (Observations on ground water, etc.}
o -gre.e Srbnmduld"e—" anco un‘\'z-\"edl
doring vwestigation .




RECORD OF BOREHOLE No. /1 ¢ 12

cuent: R.D.M ' -
PROJECT: HEARNS LAKE DEVELOPMENT

Ground 1BVEI I ..oy et ceimenene g oo e Dia. of boring'..E!O. Laal oo WUNNRENR )
Aol P/ To_uja‘\"a. meurfed MD?200

Type of boring:.ggﬁn'f,\,‘l?Uﬁ: Sn‘ld Fl;e]\‘rAUW Lining tubes: . h‘l e

Darly C::“HD:SO;’W Charge of Strata
Descrption of Strata
T ! o
Progress Depth O:O,: Legeng! Oepth sl
! p
, I < Topso
BH }1 ;H | t laery opsoil .
~ T -
47.03 | CAN | moderale p\ashc\\‘\]

Brownr weX, soft

CLAN , moderak laghieit

Mottlect ‘_Zde:\;“ ﬁ qe\\omjbrbwn
mowst, soft

CLAY, Wi plasticity

Mottled oresy and red

Mo 15* ' 'E:\"'W\

|

¥

IR

NN\

CLAY, wian plasticity
Gc\‘e—\-j w.\'“’\ red Mo‘“!\\"nas 7
"G beisming stge

__End of Hole.

B 12

| Clay FlLl-
i Mv;s't‘; So{:'fi"

| CL.AY, m:»i:’ieraﬂ' e Dl 'ﬁc'\'\"\],ﬂ
Matlled ofey ¢ yellows- brown
wet. seft '
CLA‘}I hfﬁk p\a.s“[’f_cii'\]
Molled arey ond ved.
Moie.J\’ 1 -gff‘m

1
S
N
V)

L

CLAY . high plasteity
Gfe,‘j \.«J\“\ raa\ pr\oﬂ‘l.t‘hcbs
Mast .
-g\'l"m be,comu.ﬁc_s S{\gg

N
Q

NNNNENNN

NN

-] EhoL oF Haf&

. e
Remarks (Observations on ground-water, etc.)
U (50) —= 50 mm. dia. undisturbed sample. _‘_ + I
D ~ disturbed sampie.. Hb 'g‘-ee sfbul‘\d . - ?.vhdo;.)ﬁ et
(N { } — standard penetration test. durgﬁs !ﬁVBS".\SOilbﬁ .

Kay to type of sampls

No. in brackets gives
No. of blows/300 mm. penetration




R.DMm

CLIENT:

Ground level:......

RECORD OF BOREHOLE No.13 ¢ 14

PROJECT: HEARNS L AWKE DEVELOPAMENT

. Dia. of horiﬁg BO mm . .
Aienl PJ Toyota mourdfed MD200

Type of boring:..c-. P.ﬁn;‘).QQUS.- Solid, Fllg}s"'AUﬂu

Lining tubes ‘.".1.1.{

NN

0

hl

T

!
n
0

NN

Samales or . fe
Daily Core Recovery Crarge of Sirata
. T ~ Descpuon of Strata
Progress Depth 0\:::: Lege'\q: Dagtn fe?éF
6” 13 o Gy Gy modesdie pla.s\'\'ci'h(
/j Grey wet | selt
477.03

Cl.AY wwdetrate P\o.s'h‘cﬂ'-.’
Mottledd (T arey and yellow
wel, sofk

CL.;'-\Y . ‘I\t-%“\ pla,ei‘f cft'j
Motled ored | Ced and \.‘e,\\au.:brbwn
Mo:ﬁ%‘ @\rw\ 7

End of Hole.

BH 14

ANVAN

NN\

Graved 2 ham FrLi { bwde:‘\‘m&)

SILTY CLAY Nellow br, wel | soft

CLAY | mederake - p a,e‘l'\c,\'c‘vj

Mdttled red br. and yell br “wel, selt

CLAN | ‘N-ﬁk p\o.s.'{-la'ihi
Mlea arey and. el
MorgX | Livw

o

rid

cuay, high .P[d.'"oJf\‘C:\i'\J
G:Ce.;.j i red bt Mo‘&\f\r\s‘b

Mo(‘.’-.;f : -Q-\E'M }g{_‘@

End of Hole.

Key to type of sample
U (50} — 50 mm. dia. undisturbed sample
D — disturbed sample,
N | } — standard penetrauon test.
( No. in brackets gives
No. of blows/300 mm. penetration

Remarks (Observations on ground wates, etc.}
Mo .gre,e' 6@1\& weater ancoourtered
dov‘;hs 1hwes'f\‘i3ai'mn .
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