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BU:21ARY 

At the request of the National Capital Development Commission,

tho Bureau of Einoral Resources invostigated the engineering geology

of the proposed area for land-fill rclarJltion at Jerrabomberra Creek

flats. Core drillinA and permability testing. of soils wore carried

out at 14 sites. Investigations indicate that refuse emplaced at the

Kingston dump is probably in hydrologic continuity with Lake Burley

Griffin. It is recea=nded that low-permeability fill bc compacted on

top of the more permeable pediments at the bottom of the excavation

before the refuse is placed; this procedure will prevent the movement

of leachate from the refuse into the underlying aquifers. Compaction

during emplacement of refuse is required, to provide adequate founda-

tions for light industrial buildinga.



INTRODUCTION

In 1972, the National Capital Development Commission (NCDC)

and the Department of the Interior (now Department of the Capital

Territory) were considering using pulverised garbage as fill for the

reclamation of four sites on Jerrabomberra Creek flats (Fig.1, P1.1).

It was proposed to extend the light industrial area at Fyshwick

eventually into the reclaimed areas.

The BMR investigation followed a request for advice on the

suitability of the area for the proposed reclamation technique. The

investigation was concerned with groundwater levels, the movement of

groundwater, the nature of the sediments on the flats and their

permeabilities, and the likelihood of pollution of Lake Burley Griffin.

The investigation comprised core drilling of soils at 14 sites (Pls. 1

& 3), soil permeability tests by bailing and recording recovery rates

(van Bavel & Kirkham, 1948), and airphoto-interpretation of the flood-

nlain surface.

Bre produced a short technical report in April 1973 on the

subsurface conditions and made recommendations for further work. The

technical report forms the basis of this Record.

SOILS

Beneath the Jerrabomberra Creek flats the soils, including

alluvium and wind-blown material, consist of irregular lenses of clay,

sand, and gravel (Pls. 2 & 3). Low-permeability soils, 300-500 m west

of the creek, consist of inorganic, organic, and fat clays, which allow

ponding of water on their surface (Pls. 2 & 3). High-permeability sards

and gravels with a few fines are interbedded with soils of lower permea-

bility, such as clayey silts, sandy clays, and sand-clay mixtures.

Aerial photographs flown in 1944, and topographic maps surveyed

in 1941, 1956 and 1961, show a stream meandering across Site 2 (Plato 1).

This stream has subsequently been filled with sediment, but its former

location is indicated by a marsh. The greater thickness of alluvium

intersected by holes P17, 21, 22, 23, and 24 is attributed to deposition

of sediment along former courses of Jerrabomberra Creek and its tributaries

(P1.1) during Quaternary and Holocene times.



Fig ILOCATION MAP
Jerrabornberra Creek Flats, Reclamation Area

(see also Plate I )
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2.

GROUNDWATER HYDROLOGY

Aquifers near Jerrabomberra Creek are mostly unconfined or

water-table aquifers, but on both banks of the creek the aquifers are

confined by clay deposits (Pls. 2 & 3).

The permeability of aquifers intersected by 7 of the holes

ranged up to 1 cm/day. This means that average transmissivities of

the multi-layered aquifers near Jerrabomberra Creek are of the order

of 400 cm
2/day. These figures are much lower than expected, considering

the grainsize and grading of the aquifers, and may be attributable to a

smear of clay on the walls of auger holes. Since the aquifers were

deposited by former courses of Jerrabemberra Creek and its tributaries,

the aquifers will be long and narrow, i.e. of the 'shoe-string' type.

It is unlikely that the auger holes would have intersected the most

permeable portions of such an aquifer, and the permeability figures

given above are likely to be average values for aquifers within the

alluvium. Permeability coefficients for sand and gravel 'shoe-string'

aquifers are likely to be in the range of 1 to 10 m/day, giving likely

transmissivities of up to 40 m 2/day. The hydraulic gradient across the

area, determined from standing water-levels in piezometers, is of the

order of 10 to 3 x 10-3 . Throughflow of groundwater in aquifers

beneath the flats is therefore equal to the cross-sectional area of the

aquifers multiplied by the hydraulic gradient multiplied by the hydraulic

conductivity of the aquifers. Substituting values of 1600 m2 , 10--3 , and

1 m respectively into the above equation, an estimate of the lowest likely

throughf low of 1.6 m3/day is obtained.

The December 1972 and January 1973 standing water-levels in

piezometers ranged from 0.86 m below ground surface close to Jerrabomberra

Creek, to 4.75 m below the surface 185 m east of the creek and 4.1 m belmr

the surface 427 m west of the creek. These water-levels have been contoured

and schematic flow lines drawn (P1.1). The flow net indicates that ground-

water does not flow beneath the present course of Jerrabomberra Creek, but

flows towards Lake Burley Griffin in a northwesterly direction. Unless a

burled stream channel exists in this direction, however, flow of ground-

water in this direction must turn northerly beneath the Kingston refuse

disposal area because permeabilities of clay deposits to the northwest of

the area are too low to allow significant flow rates. The general lowering

of the hydraulic gradient close to Lake Burley Griffin indicates that ground-

water flow must move more slowly as it approaches the lake, and flow probably

takes place through a broader cross-sectional area.



3 .

RblubE DISPOSAL

As Lake Burley Griffin is close to the Jerrabomberra Creek

flats, the suitability of the flats for refuse disposal is questionable.

Because of the relatively free flow of groundwater through subsurface

soils, the use of finely comminuted refuse as fill on the proposed

reclamation sites, without the prior emplacement of a low-permeability

clay blanket, would hasten chemical reactions producing leachate. The

refuse should be compacted as it is placed, so as to ensure that the

area will have foundation conditions appropriate for its subsequent

development.

CONCLUSIONS AND RECOMMENDkTIONS 

1. There are sediments of moderate permeabilit7 which are likely

to be in hydraulic continuity with Lake Burley Griffin and with refuse

material in the Kingston Dump. These sediments are predominantly found

near Jerrabomberra Creek and in the nearby burled stream channel (P1.1).

2. Polluted groundwater is likely to discharge into the lake if

leachate and gaseous decomposition products of refuse are allowed to

migrate into the moderately permeable sediments near Jerrabomberra Creek.

3. A blanket of fill to a thickness of about 1 m should be placed

over the area underlain by sandy and gravelly sediments. The fill should

have a basis of lean clay, and could contain appreciable amounts of sand

and gravel: it should be well compacted to prevent the downward movement

of leachate. The refuse and cover material should also be compacted to

a standard that will allow the safe construction of light industrial

buildings as well as retarding the percolation of surface water into the

proposed refuse dump.

4. If the area is contoured and drains are installed, surface

drainage from the clay will not be a problem.

5.^As the refuse is placed in the area, leachate should be trapped

and collected for removal to a less permeable disposal site.

RbthHENCE

VAN RAVEL, C.H.M., 8- KIRKHAM, D., 1948 - Field measurement of permeability

using auger holes. Proc. Soil Sci. Soc. Am., 13, 90-6.
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