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INTRODUC 'rrc, i ‘%
|r ! K
Following a reguest | from Luke & Comoany, oF
Surveyors, consideration of thd geotechnical constraints -
tn the: davelopment of land sobch of Lake Cathie, was %
undertaken in October/November 1997, This Bepcit 0as 5§
been prepared to determine and assess the pote.t.a) X
geotechnical restraints to a number of develoyw=nt &
aph ions. _é
‘ In particular, preliminary assessmont ot . (%
frllowing parameters has been qndertakeq - 3
. 1A ‘nCJ[_)h& So1ls "
H . " e Chazacteristi ! :
'_ ' fandg Fi1lling :
“ Sources of Fill Mat=ria.. \
!

It should be ncted that this Reporn dees 1ok

include the hydrologiecal impligaticrs of flood he: s os,

; the determinations of which may ettectively cc:trol

* some aspects of the developmen§

SITE GEOMORPHOLUGY ? ;

¥
‘ |
The site is eﬁﬂért;:llv a stlted estuarine
system, with a frontal dune whlﬁh bas diverted drainage
tc the south, behind the dune line, Typlcal of most
coastal drainage systems, a fall in sea level along
3 this coast caused estuvarles td siit up, and sand hars
. and dunes to build across their mouths, with swampy

wetlands behind. i

I
On this site, there ;s also a remnant o«f a

; former frontal dune across the estuary, located alony
' the existing Access Road (see B.H. 34, 35, 36}, A
3 1{,‘- ;;5" 1 i > N
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Page Two

Geotechnical Appraisal
For’ Development Options, at Lake Cathie

r
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: The surrounding higher Jround which slopes down ™

: onto this alluvial plain, is deeply weathered metasediments
derived from phyllites and shales, with intrusive
T serpentine bands. Erocsion material from the hinterland :
. has provided a heavy clay allu&ial plain which blends i
e S . into the sandy deposits washed and blown in from the
Pt sea.

e .

T . Muth of the low lying tdrrain of this area, can
thérefore be expected to become waterlogged in wet
periods and has the potential to develop acid sulphate™
soils.

g
L S

P P L

P mainly grassland, the alluvia
' have béen vegetated with paperb
similar species.:

?- Previous developmental
i including the extraction of fi

flats would formerly
rks, swamp mahogany and

‘Whilst the land has bjen cleared and is now

pctivities on the site,
1 material. to create &

large lake, clearing and drainage of the site, and the

present outlet contrel to the

drainage system, have

significantly . altered the groundwater regime and
consgquently the development of iacid sulphate soils.

? -FIELDWORK . i

B e A total of twenty six b?ckhoe test pits (B.H. 1

N o -to B.H, "26) and fourteen auger; holes (B.H., 27 to B.H,

i 40), were excavated on the site to provide subsoll
information and test samples.

- The borelogs of the materials encountered are
attached, and the location andjlevel of the holes have
been determined by Luke & Compahy.

Samplea from these fest holes have been

: analysed for their potential tq oxidise and form acid

P sulphate conditlons. The physical characteristics of
S the subsoils have been noted on' the Borelogs.
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Geological Appraisal J
For Development Options at Lake Cathie

\
COMMENTS s I Ve

1y Acid*Sulphate Soils :

The geomorphology of the site, and physical
characteristics such as the milky blue pond, are -
indiciative of acid sulphate ‘soil conditions in the low
areas of the site. ~ such conditions are a major
constraint on development of the site.

The initial testing of twenty samples of goil
taken from various depths below‘ground level, confirm
that the alluvial flats have significant potential to .
develop acid sulphate soils, pagixcularly the material
at depth and in the eastern half of the site.

i
H L

This means that if the water table in the ek

alluvial flats is to be lowered,' or material excavated LN
from tha flats is to be used as fill, there is a strong "

place, with consequent envxronmental problems.

These can be fish killg, vegetation damage,
corrosion of underground serviceﬁ or concrete structures. . .

Accordingly the following options can be ’ 24
identified - | i

l
a) Restrict residential development to the sloping
surrounds of the site.

b) .Fill low areas of the site with imported fill,
ér material won from higq ground on site.

c) Prepare a detailed assesﬁment of acid sulphate
soil potential, its vertical and horizontal (ST
extent, so that a developmental strategy can be ~ . gt
presented to the Authorities to allow drainage T
and/or use as fill.

e .
-
| e e e e
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o

5 2} Drainége Characteristics !

1

The sloping areas of the site, (generally
around the perimeter) are slopes thch provide naturally
well drained ground., The bulk of: the site, however, is .
a poorly drained alluvial flat: fed by two drainage
depressions on the western side. ; The c¢layey nature of
this flat, particularly in the western half, and the
£lat gradients create poorly drdined conditions which
are unsuitable for residential development, unless
improved, either by filling or by‘drainage.

The question of axgnifxcant drainage is
untenable unless the potential to create acid sulpharn
soils is addressed (see Item (1) above). :

i :

In order to best manage the potential acid
sulphate soils, 1t is preferable to maintain a high
water table in the areas of :low elevation. This is the
antithesis of conditions Trequired for residential
allotments. 1

3) Land Filling

The option of large sca}e f1111ng of the 10&“?
lying areas of the site to provide suitable residentiali’
land is feasible, but considered to be impractical.

This is because imported fill ‘will be uneconom1eal
and to win large quantities of Taterlal from the high
ground of the site will result is significant reshaping
of the land forma, and destrucfion of the soil profile,
in many cases resulting in weathqred rock being left at
surface level. |

However, more restricted filling of selected
_areas of the site could be undertaken, particularly if
such works enable a more appropriate block layoue (7l ) S

N ey developed. . i
7 -’.-,'. 4‘73. i _‘ N
"I Jgig Such areas considered aafsuitable for filling,.
. occur around the foot slopes. of the northgrn high

L

i -ground, and include the northwest ‘corner (between BH...
T \ h?and BH., 15) and the drainage depression down ‘to BH,.

oy
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Geological Appraisal
Development Options at Lake Cathie

;
In the lower (eastern ebd) of the site,rthd*dld ;
dune line area (BH. 34, 35, 36)! and the slope extansions S T

to BH. 24 to BH. 33, can be filled to provide hetter
drained residential land, { vy

- [ o e =

Along the back of the frontal dune, the sandy
ground is suitable for residential development, and

“ could be filled if necessary to be flood free.
4) Sources of Fill Hateriai i . | .:“)
T

As indicated above, fil& material can only be:
e ~won  from the low areas of the site if a detailed
Y- LN R rassessment of the potential td create acid sulphate
. soils is wundertaken, and stringent management angd
“ monitoring plans are incorporatﬁd into the Development,

~_The investigation indicates ‘that the ridge

a2 lines on the northern side of the site are underlain by
2. ov 47 weathered rock at relatively shallow depth. Thus,
T el whilst providing a suitable source of fill material, it
ot should be recognised that stripping the hill tops off

SRl . to rock will leave these areas devoid of a soil profile
AR o suitable for urban type blocks. ~This preliminaty
8 investigation suggests that no ore than 1.2m depth of

f? “%A“:_y",,cﬁtting should be stripped for £ill mageridl.

P : There ie a limited am;unL of suitable clay fill

~wmaterial to he won from the }knob at BH.37 Such
* ‘material could be used economically if it were to be
spread in the area immediately tp the north, to provide
flood free land on the old dune.! .

- t-uwa‘«v i v S g

- e
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Geologigal Appraisal ;
Development Options at Lake Cathie

SUMMARY & RECOMMENDATIONS

1) The high ground surrounding the perimeter of
the site provides suitable land for residential
development, with a general Site Classificatipn of i . 5
Class M (A.5. 2870) i i
2) The base of these slopes can be extended out . o
onto the alluvial flats by a filling operation. 28
The extent of the f£il1l will be largely determined by - 2

the extent to which the land form of the high ground jis
to be reshaped to provide the fill material. '

_ It is recommended that such filling work be
generally restricted to about the length of a bhlock,

3) The low alluvial flood plain areas have the - 2 P

potential to develop acid sulphate soils. The 33
development of such land is severely limited by the
undesirablility of lowering the water table by drainage
works. B '

4) Hydraulic consisiderations and flood levels
will dictate the available land for development
in the eastern end of tha site. Filling operations can
be undertaken to create more flood free land in this
area, provided hydraulic conditions are met, - AL

5Y . It is recommended that the water level in the _
: lake be maintained at least .at its current -

level, to minimise the development of acid sulphate

soils in the surrounding area.

N - EEn

R
W,H.G. HOLMES, B.E., MIE(AUST) v 2
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