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SUMMARY

Field mapping has determined the engineering geological
suitability of 10 proposed airport sites. One of these sites is
to be considered by planning authorities as a future location for
a regular passenger traffic and/or general aviation airport for
the Canberra region.

Many of the sites have shallow soil cover, and about
half are underlain by relatively unweathered hard dacite. The

remaining sites are mostly underlain by moderately weathered
sandstone or shale, except that to the north of Bungendore, which

is underlain by alluvium and lake deposits. A comparative

engineering geological assessment indicates that Bungendore is

the most suitable for a regular passenger traffic and/or general
aviation airport site for the alignments proposed.

A reorientation of runway alignments at Spring Flat,
another of the proposed sites, would make it the most favourable

site from an engineering geological viewpoint. A further
feasibility study for Spring Flat is recommended.



INTRODUCTION

, The National Capital Development Commission (NCDC),

the Air Transport Group of the Department of Transport, and the

Department of Construction are looking at alternative airport

sites to serve the Canberra region, because the present airport

- Fairbairn airport - may no longer be adequate to serve Canberra's

needs in future years. The laternative airport will cater for

general aviation (GA; mostly light aircraft) or regular passenger

traffic (RPT; mainly scheduled domestic air services), or both.

Several sites have been selected for feasibility study, and in

August 1975 the Bureau of Mineral Resources, Geology and Geophysics

was asked to investigate them for potential geological and hydrological

constraints.

The study commenced in January 1976 with a brief aerial

inspection of all the designated sites. At a subsequent joint

meeting with NCDC, three of the sites were eliminated: Oakey Creek,

which is inaccessible and topographically unsuitable; Gold Creek,

which is close to urban development; and Hoskinstown, which

is near a radio telescope. The 10 remaining sites were

investigated further, and the scope of the investigations was

broadened to provide a general engineering and environmental

geological appraisal. Particular sites are described in terms of

their runway alignments, given in tens of degrees magnetic

bearing; e.g., Uriarra 1(19 and 32) has proposed runways on

magnetic bearing 190 0 and 3200 . The sites were assessed from

geological and soils mapping; no seismic traversing or drilling were

undertaken. Groundwater and drainage observations were confined

to mapping areas of swampy ground and areas where the vegetation

indicates swampy ground, and the observation of confined soil

water aquifers in erosion gullies.

ENGINEERING GEOLOGY

Rock types ranging from hard unweathered blue-green

dacit to soft weathered shale underlie nine of sites; the Bungendore

site is underlain by alluvium and lake deposits. The geology of

individual sites and the surface distribution of the rock types
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at each site is shown in_Plates 2 to 7.

Generally the degree of weathering of a particular rock

type determines its hardness and strength, and the ease with

which it can be excavated. A definition of the terms used to

describe the degrees of weathering is given in Appendix 1.

The most difficult rocks to excavate are the unweathered volcanics-

dacite, rhyodacite, and rhyolite - which underlie half of the

sites; most of the remaining sites are underlain by either

moderately weathered sandstone or shale.

Soils are described both in accordance with the unified

soil classification (Appendix 2) and their pedological profiles

(Appendix 3). Skeletal soil mostly covers the higher ground

between rock exposures; red earths generally occupy the slopes

surrounding the higher ground. Red and yellow podzolic soils cover

areas of undulating ground where deeper weathering has proceeded

and where erosion has not removed this cover. Alluvium, including

dark grey high-plasticity organic clay, underlies low-lying poorly
drained areas.

Engineering geological appraisal 

The geology, the soils, and an engineering geological

appraisal of each site are summarised in Table 1, which also

indicates the expected depth to solid rock, as shown by the

contours of assessed soil depth in Plates 2 to 7.

Comparative engineering geological assessment 

A comparative assessment (value judgement) of each site

in terms of its suitability based on engineering geology is given

in Table 2. The various parameters (excluding drainage and ground-

water conditions) have been given numerical values from 1 to 10,

with 1 being for the most suitable and 10 being for the least

suitable. Natural drainage and groundwater conditions have been

given values from 1 to 5 (with the lower numbers indicating more
favourable drainage and less troublesome groundwater conditions) because

drainage and groundwater combined were assessed as being roughly

equal to one of the other factors.
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Site evaluation 

The more preferable sites are those with the lower 
total assessment numbers as given in Table 2. Environmental 

.-..,. - - .- --" --- - --

considerations may change the order of site preference de-termined 
from engineering geological considerations, depending on the 
value assigned to them in terms of feasibility and economics. 
Many local environmental impacts, such as excavation scars, 
could be overcome by expenditure if it were warranted, and would 
have to be considered in relation to the total cost of a particular 
project. 

CONCLUSIONS 

1. Bungendore is the most suitable site for a regular 
passenger traffic or general aviation airport from an engineering 
geological viewpoint. 

2. Spring Flat would be the most favoured site for a 
regular passenger traffic or general aviation airport site, if 
the runways could be realigned within the areas set out on 
Plate 8. 

3. A comprehensive environmental impact statement 
could significantly alter -the conclusions of this report. 

RECOMMENDATION 

The feasibility of realigning the runways at 
Spring Flat should be further investigated and considered 
in the light of this investigation. 
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APPENDIX 1 

DEFINITION OF ROCK WEATHERING TERMS 

FRESH 

FRESH STAINED 

SLIGHTLY 
WEATHERED· 

MODERATELY 
WEATHERED 

HIGHLY 
WEATHERED 

EXTREl1ELY 
WEATHERED 

No discolouration or loss in 
strength 

Limonitic staining along fractures, 
rock otherwise fresh and shows no 
loss of strength. 

Rock is slightly discoloured, 
but not noticeably lower in 
strength than the fresh rock. 

Rock is discoloured and noticeably 
weakened; N - size drill core 
generally cannot be broken by 
hand across the rock fabric. 

Rock is discoloured and weakened; 
N - size drill core can generally 
be broken by hand across the 
rock fabric. 

Rock is decomposed to a soil, 
but the original rock fabric is 
mostly preserved. 
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APPENDIX 3 

BRIEF PEDOLOGICAL DESCRIPTION OF SOIL TYPES 

Skeletal soil 

Skeletal soil is a stony or gravelly residual soil, 
lacking profile development other than minor organic accumulation 

at the surface. 

Red earth 
Red earth is distinguished by its red-brown earthy 

appearance; that is, a dull mat or dusty porous appearance on the 
face of freshly broken soil. It exhibits only weak profile 

differentiation with gradual or diffuse boundaries. 

Minimal podzolic soil 
This soil is distinguished by a texture contrast between 

A and B horizons. The upper A horizon is only weakly developed 
and comprises an organic silt layer. The lower B horizon is 
usually a yellow clay layer of low to medium plasticity. 

The boundary between the two horizons is diffuse. 

Podzolic soil 
This soil is distinguished by strong textural contrast 

between A and B horizons. The upper horizon consists of a grey 

organic silt layer underlain by a pale grey sandy or silty layer. 
The lower horizon comprises a red, yellow, grey, or mottled 

yellow-grey clay layer of medium to high plasticity. This soil 

usually overlies an extremely weathered rock which is the C 

horizon. Boundaries between horizons are very distinct. 

Organic clay 
This soil comprises a dark grey organic high-plasticity 

clay which typically occurs in porrly drained low-lying areas. 

Alluvium 
Alluvium is usually restricted adjacent to existing 

gullies and creeks. It is usually stratified, but may comprise 

an irregular mixture of gravel, sand, silt and clay. 
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Lake high-water' level for 1963 
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DESCRIPTION OF SOIL TYPES 

ML Inorganic silt of low plasticity 

OL Organic silt of low plasticity 

CL Inorganic clay of low plasticity 

Inorganic Clay of medium plasticity 

CH Inorganic clay of high pla~tiCity 

OH OrganiC clay oC medium to high plasticity 

SM Silty fine sand 

sw Well graded fine to medium sand 

G P Poorly graded gravel-sand mixtures 

TYPICAL CREEK SOIL· SECTION 

Thickness Symbol Colour Range 
(metres) 

0.5 ML Pale grey 

0.5 OL O'ey 

1.0 OH Dark grey 

1.0 CL-CH '-titled yellow-grey 
to grey 

0.2 GP Prov.n ........ ......... 
SW P'Jle yellow to grey .......... 



PROPOSED ALTERNATIVE RUNWAY 

ALIGNMENTS FOR SPRING FLAT 

• Area within which various 
runway alignments could be 
ori ented to r(>ducp the amount 
of cut and fill required, yet 
maintaining good subsurface 
conditions 

Basemap: HAll 1: 50,000 
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