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4 drainage problem in the Canberra suburb of Ainslie has
been investigated by augering. The problem is caused by groundwater
seeping from a confined sandy clay aquifer beneath a former watercourse.

Recommendations for remedial drainage works have been made.
(& ] ~
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INTRODUCT ION

In Aupust 1972, the National Capital Development Commission
(NCDC),requested.the Commonwealth Department of ‘iorks (CDW) to undertake
a comprehensive.study of drainage problems on Blocks 16-19, 22, and 23 of
Section 23, and Block 16 of Section 30, Ainslie and advise on the feasibility
of constructing residences on these blocks. CDW, in turn, requested the .
Bureau of Mineral Resources (BNR) to advise én the 'nature and physical .
rroﬁerties of the sﬁbsoil; potentiometric surface and variation therein;
movenent of groundwater; and stratigrarhy; in additiony to make an appreciation
of the ef’ects of these uron any building on the area'.

A large area of Section 23, Ainslie, is affectéd by poor
drainage of surface and shallow subsurface water, and six blocks,oflland -
are water-logred for long periods. Block 16 of Section 30 on the orrosite
side of Cowper Street is on the eastern margin of the affected area.

| An earlier investigation of the problem was undertaken by L.G.

Wilson in August 1959,-but subsequent remedial work carried out by CDW

was not completely successful (Hilson, 1959) .

HETHOD CF IFVESTIGATICH

| Cn 18 Auwgust 1972, after an unusually dry winter, the topsoil
on all blocks was almost saturated, and on Block 17 aﬁ;area of seepage
(Plate 1) wus precducing a trickle of water.” The seepage was probébly
caused by the up-rooting of a willow tree whose roots tajped a shallow

acquifer.

Continuous undisturbed core was obtained from seven 11cm diameter
holes drilled by a 'Froline' auger to a maximum depth of 5.5m. The
undisturbed soil samples were lo:ged on the' site according to the Unified
Soil flassification system (I'l, 2). Tiezometers were installed in each

auger hole.
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All holes intersected a sandy clay aquifer containing :
somé pebbles up £o 1 cm in diameter, at derths ranging from 1.5 to 1.8 m
below ground surface. Water from the aquifer séeped into the auger
holes at rates between 1.8 1/h and 9.0 1/h, which indicates that the
aquifer has low permeability. Crey to black clays (CH) of extremely
low permeability overlie the acquifer, and mottled gréy and yellow clays
(cH) underlie it. The latter rrobably prevent the upward merment of
gfoundwater from any lower acquifers (apart from capillary action) whereas
the former reduce infiltration from precipitation, irrigafion, and run-off.
On 25 fugzust 1972, the water levels inApiezometers indicafed that
the potentiometric surface was above ground surface over abouf 75 pércent
of Block 17. ‘Rainfall totalling 29.2 mm was recorded in Ainslie between
9 a.m. on 28 Aupust and 9 a.m. on 31 August, and on the last day of this
period water-levels in the piezometers were up to 40'cm above prévious
levels (see Table 1). At this time, the area where the potentiometric
surface was above ground surface was estimated to cover 80 percent of
Block 17, 30 percent of Block 18 and about 60 percent of Block 19, A
constant gradient was assumed for the rotentiometric surface across 3locks
17, 18, 19, 22, and 23, with the fall from northeast to southwest. On
Septenber 5, after five days without rain, water—levele were still up to

23 cm above levels measured on 25 August.

CONCLUSIQNS

The area affected by seepage is a naturally waterlogged area
resulting from poor drainage of a former shallow watercourse that wes
rresent before develorment, and can be seen on aerial photographs taken
. - . . A L . 2
in 1944. The catchment arca of this watercourse is about 0.4 km™ and

slopes within the catchment are gentle. Some obstructions to drainage might
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have been caused by the placement of fill over the watercourse during the

‘levelling of Section 23, Construction of the iiajura and Ainslie Sports

Grounds across tﬁe lower end of the depression might glso havg restr?cted
the movement of surface watgr and shallow groundwater from the area.

The saturated claé scils in fhi; area derive their water from a
confined sandy clay aquifer at a derth of more than 1.5 m below the surface.

Water from the aguifer seeps into the overlying clays and keeps them in 2

saturasted condition.

T ABLE 1, STAWDING WATER LIVILS IN FIEZOULTYRS 7 “ECTION 23, ATNSLIE

(IN METRES RELATIVS TO GRCUND SURFACE)

HOLE MO.

DATE S 2 3 4 5 6 7
HMEASURLD o

23.8.72 4

24.8.72 +? =1.00  -1.05  -0.30

25.8.72 +? ~0.35 -1.00  =1.02  +0.13 -0.69 ~0.30
31.8.72 +7 +o;65 -1.00  =1.00  +0.18  =0.66  -0.18
5.9.72 +2 ~0.13  =1.00  =1.02  +0.13  =0.69  =0.30
12,9.72 +2 ~0.18  -0.95  -1.00 40.13  -0.84  -0.23 .

13.9.72 +0.61 ~0.15  -0.89 .-0.97  +0.23  ~0.89 . -0.18

+? Watern seeping from outside of piezémeter pipe at
ground-level, but water beloﬁ ground-level inside
pipe. By 13.9.72, the blockage had cleared allowing
water inside the pipe to rise to 0.61 m above gfound—

level.
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RECOMMITIDATTONS

A trench drain at least 2 m deep should be constructed along
tﬁé‘eéstern frontage of Blocks 17, 18, and 19; it should also pass along
the nofthern side of Block 17, and along the soutﬂern side of Block 19
(see P1. 1).

Drainage pipes should be-laid in a well-graded sand bed and
covered by compacted, impermeable fill. The design should rrovide that
the sénd bed coincides with the aquifer. It might be necessary to ovdr-—
deepen the trench in places and back-fill with the selected sand pack.

The rroposed drains should connect to the existing stormwater
drain<below Blocks 18 and 22; the groundwater, under natural seepage
pressure, will rise to enter the existing stormwater drain, but the!level
of entry should be at the top of the stormwater pire to prevent recharge
of the aquifer by stormwater.

Thé excavated drains should be inspected by a geologist, and should
remain open for about one week after coﬂnection with the stormwater draig has
been made. During this period the piezbmetric levels should be monitored.

Srecial consideration should be given to the design of foundations

in this area where the clayey soils have poor bearing capacity.

REFERETNCE

WILSCN, E.G., 1959 - Unpublished Note, Tech, File Bur.&ﬁin. Resovr. fust.

No. ¥/51/55-16, part 9(a), folios 28-30.
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PLATE1 DRAINAGE INVESTIGATION BLOCKS 17-19,22-23 SECTION 23, AINSLIE
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AUGER
AUGER HOLE NO. 6
HOLE NO. 4 AUGER -
METRES s
O HOLE Noi//::'I‘ SM
il SM dark brown sand and silt TF
P
v. dark grey -
»I..T GM dgark brown = T4
mottled brownish yellow and greenish grey I

red-brown sand and silt
v dark brown to black clay and silt

gradation from brownish yellow to strong brown

...........................

brownish yellow with red and grey streaks
g- with minor pebbles and coarse sand

ML dark brown, dark yellowish brown,v dark grey
( contamination from above)
yellowish brown, si.pebbly si. sandy.

yellowish brown v. dense clay

yellowish brown pebbly clay

mottied yellowish brown and greenish grey, sl.
pebbly clay

4-0-]
5-0
4 y_5%
H ™1
god e Section of potentiomeltric surface on 13/9/72

Section of potentromefric surface on 25/8/72

————— -sl sandy, with minor rounded pebbles
yellowish brown, mod pebbly

CH greenish grey
strong brown with grey streaks
contains highly weathered pebbles( C horizon?)

CH yeliowish red, contains pebbles
mottled yellowish brown and grey
sandy, pebbly contamination from above

mottled strong brown and grey

2/

MAJOR DIVISIONS

VERTICAL SECTION A-B, C-D

contains quartz sand and manganiferous nodules.(C' horizon)

v dark grey grades to mottled yellow and grey

brown, friable, sand and silt ( contamination from above)
black

mottled yellow and grey
pebbly

———— e

mottied yellow and grey

PLATE 2 DRAINAGE INVESTIGATION

Vertical section of area of potential seepage

AUGER

SM

Ground

Section

dark yellowish brown

H black grades to v. dark grey

dark grey grades to black

mottled yeitowish brown and greenish grey

H mottied grey to light olive brown

H mottied yellowish brown and greenish grey

BLOCKS 17-19

GRAVELS
{more thon ]/2 of
coarse fraction>

no. 4 US. sieve size)

no recovery

| SM dark brown

CH mottled red, brown and black

CH v dark brown to black

black
CH
mottled dark grey and yellow
CH mottlied yellow brown and grgy______-—_-_-_'__‘_’:

——==olive brown with greff?ecks
~="" mottled dark greyish brown and yellow brown
C with small proportion of sand

mottled light olive-brown and vdark greyish
brown with some coarse sand

CH motfttied dark yellowish brown and greenish grey

CH olive, same black; contains rare sand

CL
CL
CL

as cbove

limonite nodules and grain coatings
yellowish brown (contamination from above)

CL mottied yeliowish brown and grey

CL yellowish brown (contamination from above)
minor coarse sand

,22-23 SECTION 23, AINSLIE

- —

| AUGER
e | HOLE NO.7 AUGER
N N i HOLE NO.2
NN Nt T b —
vrface T — -\N :""SM brown, contains Some gravél CL

e i

bilack, becoming poler downwards )

medium grey grading to pale grey
mottled grey and yellow with rare pebbles
no recovery or this section compacted C

medium grey with some yellow

mottied yellow and grey

CL

yellow -brown( contamination from sides of
hole) sandy clay

mottled yellow and grey CH
grey with some yellow

mottled yellowish brown and grey; contains about 50% quartz sand
and rock fragments £—4 mm diam.(Ainslie Volcanics)

? metres

SANDS
{More than ]/2 of
coarse fraction>

no.4 US. sieve sice)

COARSE GRAINED SOILS
More than 1/2 of soil > No 2C0 sieve size

BASE MAP/SURVEY
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/ CH mottled yellowish brown and grey to light grey
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7
771 CL mottied yellow and red. sandy, pebbly clay
See Plate 1 for line of section
SYMBOLS TYPICAL NAMES
o . . .
CW Well graded gravels or gravel-sand mixtures, ,9_«’ ML Wi Inorganic silt and very fine sands, rock flour, silty or
little or no fines® : Jfli clayey fine sands or clayey silts with low plasticity
0 3 57
GP Poorly graded gravels or gravel-sard mixtures, - -3 SILTS AND CLAYS CL g/// Inorganic clays of low to medium plasticity, gravelly
little or no fines 8 § Liquid limit > 50 /7] clays, sandy clays, silty clays,lean clays
- i
| . . .
Silty gravels, gravel -sand - silt mixture w \z/ oL ;i}:l;lii;: Organic silts and organic silty clays of low plasticty
< = i
<< 9 Y . . -
. Inorganic silts, micaceous or diat
Clayey gravels, gravel-sand- clay mixture x o MH °rg o . r. latomaceous fine
O o sandy or silty soils, elastic silts
o~
: w N ;
Well graded sands or gravelly sands, little or Z - SILTS AND CLAYS / . . i
. = c o CH Inorganic clays of high plasticity, fat clays
no fines u g Liguid limit > 50 /
. : - 77 %
1 Poorly graded sands or gravelly sands, little or o OH f;f;;; Organic clays of medium to high plasticity,
. . 1557 . . . .
.| no fines § ’/ organic silty clays,organic silts
. . . HIGHLY ORGA
SM ‘|| Silty sands, sand silt-mixtures SOILSG NIC Pt Peat and other highly organic soils
SC Clayey sands, sand-clay mixtures
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