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TABLE 1. STAIIDDra HATER LL-vELS II~ FIEZQI;ILTERS AT 

SECTION 23~ AINSLIE. 

fLATES 

1 • PLAN VIE:'! OF ATU:;A STUDIED SHC~··mW 

T nOrOSED DRAnJS 

2. CO;::;:I.ELATI01~ OF SOIL LOGS SHm-mm 

AQUIFER A1!D FOTI;~NTIo;·n~TllIC I.2V'~LS \ 
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SUI·]]·!fl.RY 

A drainaZe problem in the Canberra suburb of Ainslie has 

been investiGated by aug-cring. The proble.m is caused by groundi,rater 

seeping from a confined SD..Y\dy clay aquifer beneath a former Hatercourse. 

Recommend<ltions for remedial drainac?;€: I-lorks hav~ been made. 
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1 •. 

TIJTRODUCTION 

In Aueust 1972, the National Capital Development Commission 

(NCDC) , requested the Commonwea:lth Department of ~'iorks (em-I) to tmdertake 

a comprehensive study of drainaee 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 bloclr...s. CDH, in turn, requested the 

Bureau of l\lineral Resources (nl.iR) to advise on the 'riature and ph;:,rsical 

rroperties of the subsoil; potentiometric surface and variation therein; 

mover:lent of grotmd.,mterj and stratigrarhYj in addition, to make an appreciation 

of the ef ;~ects of these upon any buildinG' on the area'. 

A large area of Section 23, Ainslie, is affected by poor ! 

drainae;e of surface and ~halloN subsurface \-/ater, and six blocks of land 

are \-later-logced for lone; periods. Block 16 of Sect ion 30 on the opI,'osi te 

side of COl'Tper Street is on the eastern margin of the affected area. 

An earlier investigation of the :problem was tmdertaken by 1.; .G. 

11 ilson in ,",.ueust 1959, but subsequent remedial i-lOrlC carried out by CDH 

lias not cO;-;'lpletely successful (Uilsor:, 1959). 

I On 18 August 1972, after an unusually dry -,.:inter, the topsoil 

1 
on all blor:;ks .,ras almost saturated, and on Block 17 an area of seepage 

(Flate 1) \v';~s producine; a trickle of vIater. The seepar;e was rrobably 

caused by the up-rootin.::; of a Hillol" tree !tIhose roots tal ped a shallow 

aquifer. 

Continuous undisturbed core was obtained from seven 11cm diameter 

holes drilled by a 'Proline' aucer to a maxilllum depth of S.5rn. The 

tmdisturbed soil samples were lo:::ged on tho' site accordins to the Unified 

Soil Classification f:~;;,r8tein (rl. ?). r ie~orneterr.; Here installed in each 

au~er hole. 
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2. 

RESULTS 

All holes intersected a sa'1dy clay aquifer containing 

some pebbles up to 1 cm in diameter, at d.erths ranging from 1.5 to 1.8 m 

below ground surface. Hater from the aquifer seeped into the aueer 

holes at rates betl'>!een 1.8 l/h c.nd 9.0 l/h, "Thich indicates that the 

aquifer has 10\1 permeability. Grey to black 'clays (OR) of extremel;;r 

low permeability overlie the acruifer, and mottled grey and yello\..;: clays 

(en) underlie it. The latter rrobably prevent the upward movement of 

groundwater from any 10\1er aquifers \ apart from Capillary action) \1hereas 

the former reduce infiltration from preCipitation, irrigation, and run-off. 
! 

On 25 August 1972, the water levels in piezometers indicated that 
r , 

the potentiometric surface W1S above ground surface over about 75 percent 

of Block 17. Rainfall totalling 29.2 mm \-las recorded in Ainslie bet\-/een 

9 a.m. on 28 Aueust and 9 a.m. on 31 August, and on the last day of this 

period tvater-1evels in the piezometers tiere up to 40' cm above previous 

levels (see Table 1). At this time, the area \'lhere 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 Nas assumed for the potentiometric surface across Blocks 

17, 18, 19, 22, and 23, \1ith the fall from northeast to southwest. On 

:3eptember 5, after five days Hithout rain, t .. ater-levelr were still up to 

23 cm above levels measured on 25 Aueust. 

COHCLUSIOJTS 

The area affected by seepage is a naturally tV'aterlogged <>..rea 

resul t ing from poor draina,'3'e of a former shallo"T watercourse that vTa.S 

present before develoI,ment, and can be seen on aerial photographs taken 

ill 1944. 'J.'he catchiil8nt ar(~a of this ':l~1.teI'colD.'se is about O~4 YJn
2 

and 

slopes wi thin the catchment are centle. Some obstructions to clraina[~e mieht 
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have been caused by the placement of fill o~er the watercourse during the 

'levelling of Section 23. Construction of the l.iajura and Airtslie Sports 

Ground~ across the lONer end of the depres!:;ion might also have restricted 

the movement of surface water and shall.ow eround~ter from the area. 

The saturated clay soils in this area derive their Hate~ from C!-

confined sandy clay aquifer at a derth of more than 1.5 m b~low the surface. 

Hater from the aquifer seeps into the overlyint:; clays a.nd keers them in a 

satur::·.ted condition. 

DATE 
MEASURED 

23.8.72 

25.8.72 

31.8.72 

5.9.72 

12.9.72 

13.9·72 

(IN r.'rr::rRES RELATIV~~ TO GRnnm SURF'ACE) 

HOLE NO. 

1 2 3 4 5 6 7 

+? 

+? -1.00 -1.05 -0.30 

+? -0.35 -1.00 -1.02 +0.13 -0.69 -0.30 

+? +0.05 -1.00 -1.00 +0.18 -0.66 -0.18 

+? -0.13 -1.00 -1.02 +0.13 -0.69 -0.30 

+? -0.18 -0.95 -1.00 ~.13 -0.84 -0.23 

+0.61 -0.15 -0.89 ,-0.97 +0.23 -0.89 -0.18 

+? Hater: seeping from out'Bide of piezometer r-ipe at 

ground-level, but Nater beloN' ground-level inside 

pipe. By 13.9.72, tj~e blockage had cleared alloi·ling 

water inside the pipe to rise to 0.61 m above eround-

level. 

t • 0, 

t 
! 
f 
r 
~ I; 
I, 
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1\1 

REG Qr.:i.i1::I fDA '1' IONS 

A trench drain at' least 2 m deep should' be constructed along 

the eastern frontage of :Slocks 17, 18, and ,19; it should also pass along 

the northern side of Blocl.: 17, and along the southern side uf ~lock 19 

(see Pl. 1). 

Drainage pipes should he -laid in a well-graded sand bed al1d 

covered by compacted, impermeable fill. The de~ien should provide that 

the sand bed coincides with the aquifer. It might be necessary to over-

deepen the trench in places and back-fill with the selected sand pack. 

The J:'roposed drains should connect to the existing storm'tlater 

drain \be I 0\'1 Blocks 18 and 22; the groundt'later, under natural seepage 

pressure. will rise to enter the existing storlll'tJater drain, but the/level 

of entry should be at the top. of the storiln'later pi1)e to prevent recharee 

of the aquifer by stormwater. 

The excavated drains should be inspected by a geologist. and should 

remain open for about one \'leek after connection with the storm,'later drain has 

been made. During this period the piezometric levels should be monitored. 

Srecial consideration should be given to the design of foundations 

in this area l'1here the clayey soils have poor bearinG capacity. 

REFEREl,TCE 

HILson. E.G., 1959 - Unpublished Note, Tech. File Bur5ran. ResouT. ~_ust. 
No. N/S1/55-16, part 9(a), folios 28-30. 
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PLATE 1 DRAINAGE INVESTIGATION BLOCKS 17-19,22-23 SECTION 23, AINSLIE 

lanview of 
proposed 
droin 

0::: 
W 
a.. 
~ 
o 
u 

Area of greatest seepage. 

\{'/ / ' (/ / Extrapolated area where potentiometric surface is 

,.~ above ground-level 
--< 

/ Topogcoph," conloars show;ng ground sudoce OS 011949 

Contours on inferr~d potentiometric surface, as at 25/8/72 and 31/8/72 

- below ground surface + abave ground surface 

Inferred flow lines for groundwater in the 2-metre deep aquifer 
.. ' 

Auger hole 

o Manhole,storm-water drain 

o Sump, storm-water drain 

Approximate location of stream channel in 1944 ( token from aerial photographs 

o Existing storm -waler drain 

.O·127m Elevation of tops of oliger holes above datum X 
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AUGER 
HOLE NO.4 

dark brawn sand and sill 

~ dark grey 

AUGER 
HOLE NO. 3 

VERTlO\L SECTION A-B, C-D 

AUGER 
HOLE NO. 6 

grey-brown 

.... .-.. , 

v dark grey grades fa mof/led yel/ow and grey 

( 

PLATE 2 DRAINAGE INVESTIGATION BLOCKS 17-19,22-23 SECTION 23, AINSLIE 
-Vertical section of area of potentia! 5eepage-------------~.1 

I 

black grades to v. dark grey 

dark grey grades to black 
--------------

dark brown 

mottled red. Drown and black 

~ dark brown /0 black 

black 

mottled dark grey and yellow 

I 

I AUGER 
HOLE NO.7 AUGER 

HOLE NO.2 

.!:.ro wn..:...on to ins 'some-gfiiiilH --.-.----.. --------C L 
--------

black, becoming paier downwards 

medium grey grading to pole grey 

mottled grey and yellow wilh rare pebbles 

no recovery or this section compacted 

medium grey with some yellow 

c;;.J __ !!'..~~t~:d yel/ow and grey 

mot tied yel/o",_ ~~':'.~ ;.;g :~"-!-:: ::_-;:.-::.::. ~-:::.-:..:-.:::~1i.:::: ---c~~; ~~~::;~~~ ~;;~;~~::;;::d;:P::;:~b~~b~~/:e~s::,:e::s~p.:~~~:~~~~~~~ 
__ -- olive brow--';-:;,/h grey flecks 

-1'.'.,+.---- motfled dark greyish brown and yello", brown CL 
with small proportion of sand C L yel/ow -Drawn (contamination from sides of 

1l..I:.t ............. "!.?~:~e.~. brownish yellow and greenish grey ................. =. __ ._-.=.:::-..... .. 
_ .!!..a .!!covery"="="="=·=·=,,~ '':='=.''= .= ................. ~~i"'I- .. ;.:;.. ';~;;,w7:,~:0~e~~b~/~~t~;~dc~~1s~r:~n~reaks brown, friable, sand and silt ( contamination from above) 

black 

t/ied dark grey and ye/i;;-.;;;h-b:a:.-:~~------------
__ ._-.--:-,-:=----l~1-Cli~;'!'otfled yellowish brown ond greenish grey 

mof!led light olive·brown and v dark greyish hole) sandy cloy 
brown with some coarse sand C mol'led yellow ond gre'" H . , 

6· 

red-brown sand and silt 
~ dark brown 10 block clay and sill 

gradation from brownish yellow fa sfrong brown 

dark brown, dark yellowish brown, v dark grey 

(contamination from above) 
yellOWish brown, 51. pebbly 51 sandy. 

------------------------- -----------------
yeliow and-i;;;:~:~:~-~----------· 

-----
grey to grey brown, 51. pebbly, 51. silly clay( contamination from above) 

motfled grey to light olive brown 

mottled yellowish orawn and greenish grey highly weathered Ainslie VolcaniC§. of 155 m ------------__________ _ ________________ - -------------1>'">-'4-.- ---
yellowish brown sandy cloy with sm~lipibb7es--- A . brown (contamination fri'/m(ibov~)-

H":i'I-.--.. -----------------------------__________________ .. q.,u ____ . ___ fl'%'I-_ .. --·-Sl sandy, with minor rounded pebbles 

yellowish brown ~ dense clay 

C L yel/owish brown pebbly cloy 

C H mottled yellowish brown and greenish grey, s/. 
pebbly clay 

V 6 
H=T 

Section of potentiometric surface on 13/9/7 2 

Section of potentiometric surface on 25/8/72 

yellowish brown, mod pebbly 
C H greenish grey 

C L strong brown with grey streaks 
contains highly weathered pebbles ('C' hori;{on?) 

C H yellowish red, contains pebbles 
mo/fled yellowish brown and grey 
sandy, pebbly contamination from above 

mottled strong brown and grey 

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

MAJOR DIVISIONS 

'" N 

<n 
(JJ 

'" ..J " 0 .~ 

'" (JJ 0 
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0 '" w 0 
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« 1\ 
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() 5: 
w '0 
(JJ '" 0:: .... 
« ~ c: 0 .. 
0 .<: -
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GRAVELS 

(More than 1(2 of 

coarse traction> 

SANDS 

\ More than 1/2 of 

(oarse f rac lion> 

no.4 U.S. sieve siLe ,I 

SYMBOLS 

GW 

GP 

GM 

GC 

SW 

SP 

SM 

SC 

C Hmo/lied yellow and grey 

C L motfled yellow and red. sandy, pebbly clay 

TYPICAL NAMES 

Well graded gravels or gravel-sand mixtures, 

little or no fines· 

Poorly graded gravels Or gravel- sard mixtures, 

I itt Ie or no fines 

Silty gravels, gravel-sand- silt mixture 

Clayey gravels, gravel-sand- clay mixture 

Well graded sands or gravelly sands, little or 

no fines 

Poorly graded sands or gravelly sands, litll .. or 

no fines 

Silty sands, sand silt-mixtures 

Clayey sands, sand-clay mixtures 

(JJ 
..J 

0 
(JJ 

0 
w 
Z 
« 
0:: 
() 

w 
Z 
u.. 

See Plate I for line of section 

'" N 

'iii 

'" " SILTS AND CLAYS ., 
'iii 

'" '" liquid !imlt > SO N 

ci 
z 
V 

'0 
'" 
'0 
N 

"- SILTS AND CLAYS ~ 

I liqUid lirllt > 50 
c: .. 

.<: 

HIGHLY ORGANIC 
SOILS 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Inorganic silt and very fine sands, rock flour, silty or 

clayey fine sands or clayey silts with low plasticity 

InorganIc clays of 10l1li to medium plasticity,gravelly 

clays, sandy clays, silty claysj lean clays 

Organic silts and organic silty clays of low plasticty 

Inorganic silts, micaceous or diatomaceous fine 

sandy or silty soils, elastic silts 

Inorganic clays of high plasticity, fat clays 

Organic clays of medium to high plasticity, 

organic silty clays, organic silts 

Peat and other hig hly organic soils 

mol/led dark yellowish brown and greenish grey grey with some yellow 

olive, same black; contains rore sand 

moflled yellowish brown and grey; contains about 50% quartz sand 
and rock fragments 2 - 4 mm diom. (Ainslie Volcanics) 

as cbove 

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

mottled yellowish brown and grey 

yellowish brown (contamina/ion from above) 
minor coarse sand 

C H mol/led yellowish brown and grey /0 light grey 
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