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Raging torrent 
damages homes 
HOMES were flooded and 
others evacuated as the 
worst floods in three years 
swept the Adelaide Hills yes­
terday. 

Mt Pleasant and Birdwood 
bore the brunt of the dam· 
age with rising waters leav­
ing three retirement units 

~; and a house under flood. 
At its peak, almost a dozen 

homes were sandbagged or 
evacuated while eight Hills 
roads were cut as the River 
Torrens burst its banks 
along a 2km stretch. 

Damage was minor and 
there were no reports of 
injuries. Farmers. moved 
their stock to higher ground 
to prevent them from being 
swept away in the rapidly­
flowing waters. 

Almost lOOmm of rain has 
deluged the Hills in the past 
72 hours. 

And residents are bracing 
for more flooding today 
when overnight rain flows 
into the Torrens, threaten­
ing more homes. 

The weather bureau ex· 

By CRAIG CLARKE 

pects the rain to ease today. 
Almost 100 exhausted 

Country Fire Service volun­
teers have worked virtually 
non-stop since Friday night 
answering scores of calls for 
help. 

The Mt Pleasant CFS cap­
tain, Mr Colin Fawcett, said: 
"It's been terrible up here 
and I don't think it's going 
to get any easier". 

Late yesterday he ordered 
the sandbagging of the 
Springton dam which 
looked likely to burst and 
flood homes. 

"We haven't see it like this 
since the 1992 floods," Mr 
Fawcett said. 

In 1992 floods caused 
widespread damage in the 
Adelaide Hills. 

The worst-hit area was 
Cudlee Creek, where a flash 
flood wrecked the local 
caravan park resulting in 
one person drowning. 

In Birdwood yesterday, 

Lynette and Ian Th1~rley -
who have been flooded five 
times before - · were 
preparing to meet 1the new 
danger head on. 

"We've taken up the car· 
pets and put all the· electri· 
cal gear on tables - it's just 
a matter of waiting now to 
see what happens,"' said a 
grim-faced Mrs Thorley. 

"Other people along the 
river have done what we 
have, I just hope it goes 
down 

"I think oi.ir bigges.t fear is 
w~ng up in the morning in 
a pool of water." 

The CFS regional com· 
mander, Mr Rob Samdford, 
appealed for calm, saying 
the flooding would soon 
subside. 

"I think we're over the 
worst of it, it just depends 
on how the weather holds 
up overnight," he said. 

Police and CFS crews set 
up checkpoints on Hills 
roads, turning back sight· 
seers 
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- ------------- 1 \\MITHfln~/ rn~!LL-wittii<MS!OWN I 
By PETER HARAN HIZA~HH / = I ~~MOUN: 

. I PL~ASAl~T Hundreds of exhausted eme_rg· · KCRSSROOK _41) 
ency services workers are bracmg . CLIDLEE~ a< . 
for the aftermath of huge storm CREEK • · ·-BIRDW00D 
and flood chaos which triggered .- p;i;RJlffiMBE·· ' GUMERACHA 
evacuations, road closures and / 
property damage in the_ Adelaide AD.EL~OE .. eHARLESTON 
Hills and outer metropolitan areas "' JI~w00os10E /!) 
yesterday. l_~ ;JI 

A week ·of downpours, storms and heavy BALl!ANNAli .··· ·OAKBANK 
rains has caused damage from the State's 
West Coast to the lower north and 
through many hills towns. 

Telstra was forced to fly in technicians 
from interstate and country regions as 
Adelaide's phone system buckled under 
the barrage of bad weather and some 
phone users could be without services for 
a week. 

Winter storms and winds saw a mini· 
tornado wreck homes at Tarlee, crop 
damage in some parts of the state, sport· 
ing fixtures cancelled and golf courses 
closed. 

In a concentrated 72-hour burst the hills 
town of Hahndorf was hit by a lOOmm 
deluge - four inches in the old sc~e. 

Hahndorf was just on.e of the hills 
centres under threat as emergency ser· 
vices - including the CFS, SES and 
police - closed roads north-east of the 
Mt Barker Freeway from Verdun to 
Birdwood and Gumeracha to Williams· 
town. 

A Bureau of Meteorology spokesman 
said Adelaide had recorded 12mm, push· 
ing the July total to 89mm compared with 
the monthly average of 75mm. 

A lnap of the worst-hit flood areas 

Re~ervoir holdings have soared from 
just 38 per cent capacity a week ago to 
so per cent at the last reading for the week 
on Friday. 

Although heavy rains will ease later 
today, yesterday and last night's do_wn­
pours are conce~ng emergency services 
workers in the hills, with some nvers 
already bursting their banks. 

During the day police appealed for 
motorists to stay out of the worst flood 
zones and expressed anger at hordes of 
people who attempted to push through 
roads covered with sheets of water. 
Country Fire Services chief, Mr Russell 
Grear at the centre of flooding near 
Kersbrook, said late yesterday: "Drivers 
must keep out of the hills, we have 
flooiling everywhere and anything ~ ex· 
ces$ of 25mm could lead to a very senous 
situation." 
• More reports Pages 4 and 5 
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Reservoir boost 1 in 
HAHNOORF in the Adel­
aide Hills has been del­
uged with about lOOmm of 
rain - four inches under 
the old scale - in the past 
72 hours. 

co mpared with the 
monthly average of 75mm. 

gineer Mr Andrew Jessup 
said Hills reservoirs had 
had some exc•ellent in­
takes over the past week, 
with holdings ri'Sing more 
than 1 per cent a day. 

of the course was very j 
soft. 

Hills deluge 

And other Hills towns 
including Lobethal, 
Lenswood, Meadows and 
Mt Barker have had well 
over 50mm. 

A Bureau of Meteorolgy 
spokesman said Adelaide 
had had 12mm, pushing 
the July total to 89mm 

Reservoir holdings have 
soared from just 38 per 
cent capacity a week ago 
to 50 per cent at the last 
reading for the week on 
Friday. 

Downpours in Hills 
catchments on Friday 
night and Saturday morn­
ing will further boosted 
holdings. 

SA Water operations en· 

Yesterday a number of 
metropolitan golf courses 
including Patawalonga 
and Glenelg WE!re closed 
following the miii:;. 

Glenelg course manager 
Mr Rob Lewis said some 
sections of fairways were 
under water while the rest 

:1-: 

"We would have done a 
lot of damage if we had 
allowed play this week· 
end," he said. 

He said t he position 
would be reviewed on 
Monday morning. 

The City of Adelaide 
south course and par 3 . 
course were also closed, 
but the north course re­
mained open. 

A spokesman said the 
north course was likely to 
stay open today unless 
there was further heavy 
rain. 

Kooyonga was also 
closed yesterday and a de­
cision on when to re-open 
the course would be made 
this morning. 

Belair Park co urse 
spokesman Mr Mike 
Sprengel said the Hills 
course would be open 

Floodwaters surge over a. road in Birdwood in the Adelaide Hills 
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today " but we don't 
suggest people play be­
cause there is too much 
water lying around". 

He said a number of 
parts of the course had 
been roped off. 

The Flagstaff H i ll 
course was open yester­
day and a decision on 
whether to open today will 
be made this morning. 

The heavy rains have 
caused minor problems 

for farmers in the South­
East but elsewhere in the 
State the falls have been 
~elcomed, says the SA 
Farmers Federation. 

"There has been some 
minor crop damage in the 
South-East as a result of 
surface water in low-lying 
areas." said the Feder­
ation's chief executive Mr 
Michael Deare. 

He said areai: affected 
included the Keith, 

Floods and 

drivers keep 

police busy 
POLICE had their hands 
full diverting motorists In 
the Adelaide HJlls during 
yesterday's more than 12 
hours of heavy rain. 

Road closures began be· 
fore noon at Kersbrook 
and Mt Pleasant. 

Roa ds a l o ng the 
Onkaparlnga. Valley were 
later closed, followed by 
flooding and road closur~ 
at Verdun, Hahndorf and 
north at One Tree Hlll and 
Elizabeth. Worst hit were 
the Blrdwood to Williams· 
town Rd and Blrdwood to 
Gumeracha. 

In the Kersbrook area 
five roads were shut and 
floods threatened six Mt 
Pleasant homes where n 
retirement vlllage was 
evacuated. 

Police monitored Cudlec 
Creek where floods re· 
sulted In a death In 199?. 
and CFS crews clearer! 
drains and sandbagged 
homes at Sprlngton, 
Gumeracha and Birds· 
wood. 

Black Top Rd at One 
Tree Hill, Main North Rt! 
at Smithfield and MJdway 
Rd at Elizabeth were 
flooded and two Strath· 

· albyn roads were closed. 

Kingston and Padthaway 
regions. 

Livestock could also be 
affected by footrot when 
there was a lot of surface 
water on pastures. 

"But I haven't had any 
complaints from other 
areas of the State, and the 
West Coast can take a lot 
more rain," he said. 

"The last thing I would 
say is that we want the tap 
turn ed off." . ANDY 
WILLIAMS 
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STORY: COLIN JAMES 
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T Is a statistical and scientific 
certainty that Adelaide will be 
hit by a flood of devastating 
proportions. The flood Is ex­
pected to start In any one of the 
number of rivers and creeks 
which feed into the metropoli­
tan area. It will have the ca­
pacity to kill hundreds of 

people, destroy thousands of homes, 
inundate hospitals, schools and 
churches, put tens of thousands ·of 
South Australians temporarily out of 

· work and cripple industry, transport 
and telecommunications fQr weeks, if 
not months. The damage bill could run 
into the millions and, possibly, the 
billions. Detailed studies have resulted 
In millions being spent in the past 
decade to protect Adelaide from the 
flood which scientists, meteorologists 
and engineers say will definitely come. 
Maps have been prepared to show the 
areas most at risk. Emergency plans 
have been drawn up to evacuate thou­
sands of people from their homes. 
Experts have calculated how deep the 
water will be, what services will be 
affected and how long it will take to 
restore the city to normal. Every detail 
of the flood and its impact has been 
plotted. 

The only thing the experts have not 
been able to determine is when it will 
happen. They just hope enough has 
been done to save the city. 

The Torrens Linear Park has been 
designed to help floodwaters to flow 
through to Gulf St Vincent. Along with 
the space the park has created along 
much of the Torrens, exotic vegetation 
has been removed from the river; its 
channels have been widened and re­
aligned; its banks have been reshaped 
to provide greater slopes; and existing 
levees, or stopbanks, have been made 
higher and wider, while other, new 
banks have been created. 

Farther upstream, the Kangaroo 
Creek Dam, near Cudlee Creek, has 
been extensively modified to provide 
more capacity to trap the water of­
ficially identified 16 years ago as the 
biggest source of a potential! flood. The 
dam's wall has been raised · and re­
inforced, and its storage level dropped 
to make more room. Its spillway has 
been modified to control the sustained 

Appt11dix C 

The Advertiser 27/1/1996 

__. .. --·-->-
-- -· ·-- _,.. ·': .. --·. ·.:.. 

..: >- · . .- - - - .....••.. 

--:...w ••_.,,. -
- ~·· ···· ... 

~ifi'~~~;:''~''C><:';~ '~ . 
View from the tram crossing at Morphettville Race­
course, towards Novar Gardens, 1931. 

heavy rain which engineers expect will 
last for at least 24 to 48 hours, turning 
usually tranquil creeks and drains in 
the Adelaide Hills into torrents. 

Records have been used to calculate 
that a major flood will happen in 
Adelaide, on average, every 100 years. 
This Is known as the 100-year flood. A 
worse flood Is expected every 200 years 
and another, even more extreme del­
uge, every 500 years. The last major 
flood to swamp Adelaide was in 1931, 
when farmland and swamps which 
have since become the western suburbs 
disappeared under a sea of water. Be­
fore that, the city was inundated in 
1923, 1917, 1898, 1889 and throughout 
the 1840s. 

Authorities believe any floodwaters 
from the rural catchment of the 
Torrens will be successfully trapped by 
the Kangaroo Creek Dam. However, 
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Mortlock Library, 853255. 

there is a remote chance that if the dam 
fills to maximum capacity, water will 
flow over the top of its earth wall. This 
will send thousands of millions of litres 
of water and debris into the River 
Torrens, swamping Adelaide and caus­
ing damage worth an estimated 
$6 billion. 

The risk of the dam overflowing or 
breaching - and the expected damage 
bill - was assessed by the former 
Engineering and Water Supply Depart­
ment in 1980 as piµ-t of an investigation 
Into the flooding of the Torrens. Engin­
eers reported the dam's spillway would 
not cope with a floo.d of the biggest size 
they could calculate and the top of the 
dam wall certainly would erode. This 
would cause "considerable loss of life 
and catastrophic property damage", 
they said. It was estimated at least 100 
people would lose their lives. 

The results. of the dam breaching 
· were incorporated by the E&WS into 

a four-volur:ie report produced in De· 
cember, 1980, on how the risks of the 
Torrens flooding could be reduced. 

The Tonkin government ordered the 
report after an Adelaide engineering 
cor,sultancy; B.C. Tonkin and Associ­
ates, completed a preliminary study of 
the Torrens flooding risk. 

The investigation found little had 
been done to reduce the risk of flooding 
since the 1930s, when a number of 
official reports culminated in the con· 
struction of a "breakout creek" and 
"outlet structure" for the Torrens at 
Henley Beach South. 

B .C. Tonkin and Associates conduc­
ted detailed studies of the flows· of the 
Torrens river system under severe 
storm conditions using historical data, 
meterologlcru information and com· 
puter models. Results were transferred 
on to "flood maps", which were at­
tached to the report. These showed the 
areas, or "flood plains", which would 
be affected by flooding. 

When the report was published 12 
months later, 'its findings sent 
shockwaves through Adelaide's water 
and engineering bureaucracy. It con· 
firmed a long-held belief that the "pres­
sure for land for the creation of housing 
lots, industrial complexes and com­
munity facilities" in Adelaide had led 
"to the present situation. of intense 
development" along the Torrens "from 
the foothills to the sea with little regard 
to the consequences of a major flood.". 

The Tonkin report found: 
FLOODING would occur at various 

locations over the Torrens flood plain, 
particularly at Campbelltown, adjacent 
to Lower Main North East Rd. 

•Continued Insight 2 
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WILL ADELAIDE'IU,RVIVE IHE BIG . FLOODt. 
• From Insight 1 

THE TORRENS channel would be "sur­
charged", or breached, immediately east of 
S~uth Rd. Flooding would occur in. the 
north-west and south-west of the city in a 
fan shape. The report said the effects of 
significant overflows would be .''disas­
trous" to adjacent built-up areas. · 

COMPUTER modelling showed the flood 
would be similar to that experienced in 
1889, when large parts of Adelaide were 
inundated. 

NOTHING would change il only minor 
river straightening and debris removal was 
undertaken. 
. The report found the first location of 

flooding, or "Flood Zone l", consisted of 
the river widening to a width of 500m over 
land in the north-eastern suburbs. "Slgnili­
cant areas" of this flood plain had been 
developed for residential purposes, it said. 

The second location lay between Port and 
Holbrooks roads. The report s.ald embank­
ments built in the 1920s meant the river 
,w~ expected to "overtop", or run over Its 
banks, immediately west of the Port Rd. 
The problem would become less severe 
downstream. 

H 
OWEVER, the flood would spread, 
or "fan", to the north-west and 
south-west of Adelaide over "exten· 
sive areas of residential develop­
ment". The third location, Flqod 

· Zone 3, lay below Holbrooks Rd. The report 
said .any "overflows from the river below 
Port Rd could not re-enter the river but 
would flow through the residential streets 
to finally enter the Port River to the north 
and the Patawalonga to the south". A flood 
depth in excess of lm was "possible in some 
localities". : · 

The Tonkin report recommended: 
FURTHER investigation of the damage 

of a flood to bulldings, public utilities, 
roadways, sewers and private dwellings. It 

·advised studying the cost to the comµmnity 
of 50, 100 and 500-year floods. 
~URVEYING the flood plains and area$ 

expected to be flooded "to determine the 
extent of flooding, the route and effects of 
overflows". 

INTRODUCING a flood warning system, 
which would include facilities and co- . 
ordinated plans to help evacuate people 
living in areas "officially designated · ll.S 
potential areas of .inundation". 

CARRYING out limited maintenance of 
the River Torrens channel to remove debris 
and dead trees which tould damage or 

· flood structures within or spanning the . 
river. The report-contained a·dlrect warn­
ing: "It Is stressed the likelihood of major 
flooding is real and can be expected at any 
time based on the premise that the events 
discussed in the report are chapce events 
and therefore have a certain prot?abllity of 
occurr~g." The Bureau of Meteorology 

studied rainfall records and reported that exceeded once. In a sobering chapter, the 
"extreme rainfall for short· duratiqns" department said that, if no action was 
which could result In severe flooding would taken,. a flood of the extent experienced 
''be produced· by an Intense and almost every 200 years would Inundate over 13,000 
stationary thunderstorm". Such a thunder· · properties and cause damage estimated at 
storm was most likely to occur in "summer $215 million; It said the cost needed to be 
or early autumn", It said. measured by the damage inflicted by the 

The Tonkin report said an "extreme flood and the time it took the city to restore 
event" would· be a storm of about double itself afterwards. 
the severity recorded in 1889, when 220mm . ., · 1,'he report said 'the "do nothing ap­
of rain fell at Cudlee Cre1ek, at the top of. proach"wouldseefloodwaterssweepdown 
the Torrens, over five days. The report said the Torrens, causing damage in Adelaide's 
~'little imagination" was "required to con- eastern suburbs before bursting over the 
jure. up ·a picture of extensive devastation banks at' Port Rd and spreading aeross the 
related to such an . event". we stem suburbs. 

Imagination does not need to be used. Official figures estimated 6000 State 
Reports from The ·Observ,er newspaper in students, 800 private school pupils, 355 
April, 1889, detailed the biggest flood in preschool children and 2!)00 tertiary 
South Australia's urban history. The paper students.would be affected by the 200-year 
reported the River Torrens had "never been flood. Underground .. teJecommunlcatlon 
so high" and a flood above the.Hope Valley · cables and telephone.installations in base­
and Thorndon Park reservoirs "was of ments would be destroyed. 
tremendous volume". Damage would be greatest In the low-

"The water ran along the Torrens chan- lying westem suburbs. The E&WS. pre­
nel to the extraordinary d.epth of nine feet dieted seven private hospitals and nursing 
above the weir,'' said the newspaper. "At homes would have to be evacuated while 
midnight, . without any warning, an access to the Queen Elizabeth Hospital 
Immense volume of water came down the would be disrupted. · · 
bed of the usually small stream. Two "meals on wheels" kitchens would 

"Pa5t Walkerville and E:ast Adelaide, the be inundated. Doctor's surgeries, child 
banks of the stream were exceedingly high health cllnics, an intellectually disabled 
and, between them, the water rushed at a day centre and a sheltered workshop would 
great rate. At the Torrens Lake, great be flooded. Almost 50 churches would be 
damage was done. The water came· do;Vn hit. Sports clubs,- bowling greens, drive-in 
·like a tidal wave." The Observer ·reported theatres, scout halls, football ovals, tennis· 
that whenever "a flood comes down from clubs and public swimming pools would 
the Hills, the low-lyinig land between disappear under water. 
Hindmarsh, Thebarton and Henley Beach, All major roads west of Adelaide running 
broadly known as the Reedbeds, Is always north to south and several running east to 
flooded''. west would be cut. Eight bridges would be 

The day after the Torrens flooded, water damaged or destroyed. An estimated 
had "rushed over all this country, inundat· 335,000 daily trips in private vehicles would 
ing it to ari extent hitherto unknown to the have to be abandoned or .re-routed for.one 
·oldest inhabitant". . to .two diiys. Another 29,200 daily trips by 
.. . "From the Henley Bea.ch road past the commercial vehicles would be affected for 
Flndon road," and down through the three days. Bus services would be severely 
reedbeds to the· sandhills, an immense affected. Even shallow water would seri­
inland sea or rushing water carried every- ously ~rupt brakes and the ability of 
thing movable before it. The water was passengers to board or disembark. Six bus 
from two to five feet deep, and of course routeswouldbecutoffforuptothreedays. 
flooded all the houses iln the depressed 
country over which it ran," said The Ob­
server. The Tonkin report was given to the 
E&WS which, in turn, was directed by the 
then mlnister for public works, Mr Peter 
Arnold, to accelerate an :investigation into 
the extent of the flood risk to Adelaide. 

The findings of "its llO-mqnth invest!· 
gatlon were grim. The E&WS.produced .a 
detailed report . which recommended ur­
gent action to reduce. the risk of flooding 
in Adelaide. · · · . . · 

The E&WS formulated .a strategy to 
contain, within the River Torrens channel,' 
floods with return periods of 200. years or 
less. The terms "return period" and "recur· 
rence interval" of a fJ"lod refer to the 
number of years, on av€ age, within which 
a given flood peak wfii be equalled or 

T 
HE Adelaide Airport would be inun· 
dated, with floodwaters not expected 
to subside for about four days. All 
runways would be affected and the 
terminals would be flooded. Once the 

. flood subsided, another 10 days would be 
.needed to dry the runways and repair 
undermined sections; Only emergency 
flights could land and take-off. Normal 
passenger traffic would not resume tor 
three months. If federal authorities inter· 
vened, this eould be reduced to one month. 
Navigation aids could have to be replaced. 

Light aircraft · would be diverted to 
Parafield A1rp01·~. while normal passenger 

. flights could latfd at Edinburgh Airfield, 
25km north of A'delaide. The runways and 
na'vigatlon equipment at Edinburgh could 
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cope with aircraft such as Boeing 727s, recent flood was late last month, when 
although fuelling facilities would be lnrge areas from Edinburgh across to 
stretched and temporary terminal facilities '. Enfield were inundated. The most recent 
would have to be built'. If Edinburgh was · fatalities from flooding were in August, 
also hit by floodwaters from the Gawler 1992, when two people drowned after the 
River and n~arby drains, air transport to .Totrens overflowed at Cudlee Creek. 
Adelaide would "effectively cease'.' for sev- · , Mr Wright and another Bureau of 
eral months. ·<" Meteorology hydrologist are using data 

A total of 37,950 jobs would be ·affected from both floods to help revise th~ ,1980 
by the flood, with widespread dfSruptlon . flood maps for Adelaide as part of a detailed 
inside and outside the flood plainS.· Full-· study Into the current flood risk .being 
time employment would be affected as . faced by the city. ". 'i ' 
faetories, shops and offices were cle~ed ._,i)u~. 
up and dried out. Peopl~ v,:ould be ·unable . · · R Wright says he believes ;the 
to reach w9rkplaces. inside the flooded M Linear Park developme1;1t . and 
areas and many would have to_: take time . · the flood "mitigation ·mea5lµ-es 
off to repair t~elr own homes. · ·, , introduced by the E&WSr~ve 

Many industrial, commercial 8;Ild govern- significantly reduced the risk of 
ment enterprises would, sustain serious · flood damage to Adelaide by a ' iOO-year 
damage to plant, equipment and stock. . flood. He believes the next flood of this size 
Repair and replacement could take weeks will be "contained within the banks" otthe 
or months to enable operations to start River Torrens. However, he acknowledges 
again. Heritage buildings and areas would any flood bigger than this will be a different 
be affected. 
. The E&WS recommended spending proposition. 
$3.9 million on works which included the "When the last maps came out in. 1980, 
Kangaroo Creek Dam modlfications, clean- they caused a consid~rable stir within the 
Ing up the Torrens, widening its channels, ·government and E&WS because until they 
changing the slope of its banks and mod· were produced, people didn't actually re­
lfylng some. bridges. The E&WS said the alise the extent to which flooding could 
flood mitigation works woul~ compl.eme'1t affect the city," says Mr Wright. 
the Torrens Linear Park proposal, wnlch "~ a result of that, the government put 
had then been recently-released by the a lot of money into rehabilitation and flood 
government. The Tonkin government, mitigation work along the T~rrens, which 
through Mr Arnold, mqved promptly and has just been completed. It has substan· 
work on the park and the flood measures tially reduced the risk of flooding of the 
began soon after the report was released. extent and depth in areas which were 

Orie of two hydrology engineers respon- shown in the 1980 maps. · 
slble for Issuing flood warnings, Mr Chris "As far as I can gather, the one'.in-100 year 
Wright, has told The Advertiser virtually flood will be fully contained within the 
all of the recommended flood mitigation banks of the river. I think ·there will be an 
measures has now been completed. He overflow from a 200-year flood but we.won't 
believes they will be ·enough to save Adel· know,· until these . i;nap~ are ".pr¢duced, 
aide from a 100-year flood caused by rain- where that it is going to take place.'' · 
fall above the Kangaroo Creek Dam in the Mr Wright fears a greater threat.is posed 
Torrens rural catchment. to Adelaide by urban development along-

Mr Wright, from the Bureau of ~eteor- side the various creeks in the ·Adelaide 
ology, is a member of the Flood Warning foothills which feed into the Torrens .below 
Consultative Committee; a co-ordinating the Kangaroo Creek Dam. Housing has 
body which meets twice a year to discuss dramatically changed the nature .. of the 
flood-warning measures, the latest re- .. · 
search and the funding of monitoring prog· ~atchment. Stormwater now rush~ · off 

roofs and across concrete driveways Which 
ram's, including instruments which · \\rere once open areas. The stOrmwater 
measure rainfall and waterflows. collect$ in drains and the 'potentlal. for 

The committee has repre&entatlves from . -.•. "' .. 
SA .Water (formerly the E&WSJ, ~he' P e- flooding is enormous. . , , .. .-. ' . 
partment of Environment and Natural ~- Mr Wright s~ys it is "many ye~~·~' since 
sourees, River Torrens Water Catchment . fl~g has been .experlenceq,._µl, ,~t.tled 
Management Board,- SA · Police, State· h~14t.~eas such as WaterfaltR~!Y 
Emergency Sei-vtce, Local Governme.nt ·As· r fill!! l.ilexp~r,ie.nced residents ~·~-~aught 
soclatlon and the Department of Road. _~unawares ·as tbey try to get_ o~~~ ;;.,: _. . 

. Transport. The State Disaster Centre, · .. As to the !lpectre of the To~e~1~~~g which will ·control emergency action ·its banks again, Mr Wi:Ight sa~~l, - ~cAfody 
should a flood occur, is also actively In· lmt God knows the perfect ans~er'·but, 
volved. · · according to the best enginee'i'lligt'Calcu-

The centre Will largely rely on the exist· l,atlons, that shouldn't happen. TO,e"ti,s~·has 
ing flood-~aps to evacuate people and put b~en certainly reduced. ·One~ay;1o~fiood,, 
in place ·4ts detailed contingency plans · wfli' occur in the ,Torrens. ~e !ohly thing 
should a flood strike Adelaide. The most · we don't know is when." ' · ' 



Ex:Rert' s grim warning 

Adelaide's 
flooding 
deathtrap 

SPECIAL REPORT 
By Chief Reporter 

COLIN JAMES 

Residential areas near 
creeks in the Adelaide foot­
hills will become death­
traps when the city Is hit by 
its next big flood, experts 
have warned. 

·· · The Bureau of Meteorology, 
which Issues flood warnings, 
says people In areas such as 
Waterfall Gully could have less 
than an hour to escape flood· 
waters. 

The bureau, which Is con­
ducting the biggest review of 
Adelaide's flood risk since 1980, 
believes millions of dollars 
spent in the past decade will 
save the city from flooding of 
the River Torrens in its upper 
rural catchment. 

H owever, hydrologist Mr 
Chris W~ight, who is a member 
of an official flood committee, 
says a new and bigger rlsk is 
posed by residential develop­
ment in the Adelaide foothills 
alongside several creeks which 
feed into the Torrens. 

While modifications to the 
Kangaroo Creek Dam, north­
east of the city, are expected to 
contain any floodwaters at the 
top of the River Torrens, 
stormwater from the foothills 
will flood into Adelaide because 
previous open spaces have 
been developed. 

Mr Wright and the Torrens 
Water Management Catchment 
Board have told The Advertiser 
stormwater pouring off con­
crete driveways, roofs and bitu­
men paths would flood into 
stormwater drains and creeks. 

Mr Wright and the board's 
general manager, Mr Alan 
Ockendon, said debris . would 
become trapped -under private 
bridges, creating floods and 

IN THE DANGER ZONE 
Chris Meulengraaf lives in Waterfall Gully, an area identified 
as a potential death trap. The Idyllic creek winding past his 
house could become a dangerous torrent. Full story, Pa11e 2. 

people would drown if they 
tried to escape In their motor 
vehicles or by foot. Waterfall 
Gully was one of the biggest 
risk areas because it only had 
one access road alongside Its 
creek and concrete ramps had 
been built at many points. 

Mr Wright said people with 
no experience of flooding 
would have less than an hour 
to get out before floodwaters 
made escape Impossible. 

"It's a real danger that when 
the flood occurs In an area like 
Waterfall Gully, residents, per­
haps women and children get­
ting Into cars and trying to 
drive ~ut alongside the creek, 
will be trapped In a potential 
bottleneck as the crossings be­
come flooded," he said. 

"We belleve the r.lsk of people 
drowning ls quite hlgh in that 
area. Safety will be much more 

readily found by climbini: the 
sides of hills and waitin1~ for 
waters to recede." 

Mr Wright sald lt was "many 
years" since there had been 

·flooding in Waterfall Gully· and, 
statistically, another floodl was 
inevitable. 

"People who live in that area 
now are probably not a.ware 
there Is any risk.'' he sal.d. 

"It means when the :flood 
occurs, which is certain to hap­
pen but we don't know when, 
it is going to be unexpec:ted. 

"There will be little wairiling 
and no awareness by the p•eople 
who are going to be aff•ected 
that the flood is coming or what 
to do about It. That Is going to 
be· a big problem." 
.e Continued Page 2 
• Insight: Flood - Will Adulalde 
Go Under? 
e PAGE 18: Editorial 
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Foothills flood deathtrap 
eFrom Page 1 

Mr Wright said work had started on 
11ew rruips showing the ar"as or Adelaide 
~xpect~d to flood. These were expected 
w be complett:d late this year i.nd will 
replace the last maps drawn In 1960. 

'fne new flood maps are part or a major 
rnvltlw being conducted by the Flood 
Warning Consultative Commltke of the 
flood risk facing Adelaide. 

Mr Wright said he believed flood rnlti· 
gat1011 work through the 1960s worth 
mure thun $4 million, which lnclud"d the 
e•Ul.DllshlllE<llt of the Torrens Linear 
Piil'l<. tH1d the modlflcutlons to the Kang11· 
coo cr~ek Dam, would contain a !1<1od 
uf the ma1:nltude or a deluge expected 
once ~•ery 100 years within "the banks 
of the river". 

Exotic ve1:etatlon ln the Torrens had 

the sea quicker and more efficiently. Mr 
Wright said the measures had "slgnlfi. 
c11ntly" reduced the risk or flooding In 
the Adelaide urban area from the 
Torrens but the First, Second, Third, 
Fourth and Fifth creeks, which feed Into 
the Torrens, posed considerable danger 
to the eastern suburbs. 

The three major riv,ers with the poten­
tial to cause most damage - the 
Torrens, Onkaparlnga and Gawler -
have reservoirs which can trap 
storiuwater while only creeks In the 
Campbelltown City Council area have 
had any flood mitigation work. 

Mr Wright said the flooding from the 
creeks near the metropolitan area "may 
be as serious !!. problem as the floods In 
the rural area." : 

Mr Ockendon repeated the warning, 
saying people In residential areas near 
creeks were "complacent" about the risk 
o! !loqdlng. He said "!lash" flooding was 
Inevitable because o! housing In areas 

be;;n de .. ned out, Its banks have been 
sloped, Its levees aclJusted In height and 
width, and Its channels broadened and 
wide1•ed to get storrnwater through to which were flood plains. • 1andy Terry . . . concerned about First Creek. 

Banking 
against the 
big flood 

"The water came down like a tidal wave." Not 
a description of some downpour in the tropics, 
bul of a flood in the normally meek and well 
mannered Torrens waterway. 

That was 107 years ago, when a rush of water 
brought unprecedented devastation to the young 
city. It remains the most damaging flood re· 
corded in Adelaide - so far. 

Newspaper reports of the day described an 
"inland sea", submerging houses and killing 
stock and crops in a shock wave of destruction. 

But as with all natural disasters, there are no 
calendars. The most detailed engineering calcu· 

. lations can literally float out the window In the 
face of such a downpour, and along a catchment 
area now brimming with suburban population. 

The possibility of a future flood disaster ls 

C-3 

investigated in this newspaper today. It is noi; 
meant to be alarmist. It deals with the facts -
and carefully assessed predictions - covering 
the city's ability 'to cope with a flood emergency. 

As the experts say, it is not a matter of If, but 
rather when, the next catastrophic rainfall testS 
the system which feeds water into Kangaroo 
Creek dam, and then across the flat plains of 
Adelaide to the sea. 

The danger of widespread flooding from tho 
River Torrens has, to some extent, been replaced 
by a new menace along the creek network In thl 
foothills. 

The concerns are not new. A 1980 repo · 
recommended action to reduce potential flood 
damage, Including reinforcement of the Kanga· 
roo Creek dam wall, and widening of what is now 
the Torrens linear park to cope with a great rush 
of water. 

This work has progressed but It has not met 
all of the concerns raised by the experts. 

Most importantly, there Is no guarantee that, 
under sufficient weight of backed·up water, the 
top of the Kangaroo Creek dam wall will not' 
crumble. A breach would send thousands of 
millions of litres of water and debris crashlnt: 

~"' 

EDITORIAL OPINION 
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down Into the Torrens - swamping houses and 
causing an estimated $6 billion damage. A remote 
possibility, perhaps, but still a risk, and one 
which should be at the centre of any assessment 
of current and future dangers facing the city. 

The entire flood scenario is examined regularly 
by a co-ordinating group involving SA Water, 
emergency services, police and road transport. 

New flood maps are being prepared based on 
the latest statistics. Those figures highlight the 
fact that Adelaide has not suffered severe flood· 
Ing for many years. And that, say the experts, 
brings the prospect of a major flood much closer. 

In these days of computer modelling, of con· 
verting the records Into a vision past, present and 
future, we have expertise on our side. 

What must not be left to chance is any 
engineering work which will lessen the llkeli· 
hood of damage. 

Luck has been with Adelaide for decades. It 
has given us precious time, and knowledge, to 
best handle a disaster. 

Picture: LEON MEAD 



Appendix D 

A Recent Example of the Increased 
Awareness and Publicity give~n to 

Artificial Neural Networks f~or 
Forecasting as shown i-n 
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By ROBERT MATTHEWS 
In London 

Anyone thinking of Invest­
ing In, or joining, a new com· 
pany might be well advised to 
have a quiet word with Yurt 
Allci, a PhD student at Exeter 
'University In southwestern 
England. He claims to have 
found a way of predicting 
which comranies will go bust 
in the· nex five years. 

Forecasting the future Is big 
business In the financial sector. 
Many City firms secretly recruit 
so-called "rocket scientists" -
brilliant ex-mathematicians and 
physicists - to develop sophls· 
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Student vv.ho tells· firms their fortune 
tlcated statistical methods for 
forecasting share prices or cur· 
rency changes. 

Now Mr Alic! says he can do 
the same for entire companies, 
spotting which . ones will go 
under up to five years before It 
happens. 

His breakthrough ls based on 
a radically new technology 
known as "neural computing'' 
- a way of programming com· 
puters to mimic the human 

ablllty to Rearn from experience. 
Mr Alic:! began by taking the 

complete financial records of 
dozens of •companies listed on 
the Lond(Jm Stock Exchange, and 
divided tlnem Into those that had· 
falled aml those that were still 
trading. 

Their 1records contain huge 
numbers of financial ratios, 
such as profits to sales or net 
income to total llabllltles, which, 
In theory, tell something a~otit 

the health of the companies. Mr 
Alic! found that a relatively 
small number captured most of 
the Information. 

He then took these ratios and 
fed them Into a .neural network, 

. an ordinary computer pro· 
grammed to learn the complex 
relationships lurking In com· 
plex data. For each set of ratios 
the computer was told whether 
the company succeeded or failed 
- allowing the computer to 

D · 1 

associate failure with certain ra· 
tlo patterns. 

Mr Allcl then tested the com· 
puter's fortune-telling abllltles 
by giving It the financial ratios 
of a company It had not pre· 
vlously seen, and asking It to 
predict the company's fate. 

The computer correctly fore· 
cast the outcome after one year 
In 84 per cent of the cases, and 
even five years Into the future 
almost two-thirds of Its predlc-

tlons were correct. Mr Allcl says 
the technique can even take 
missing or faulty data In Its 
st~de - lnclmllng any "creative 
accounting'' by companies at­
tempting to mask Impending 
disaster. "This method will still 
find them out," said Mr Allcl. 

His research ls already arous· 
Ing Interest 11mong potential 
users. 

"We tend to be suspicious of 
things that claim to predict the 

future, but we would look very 
closely at this," said a spokes· 
woman for ProShare, the com· 
pany set up by the Stock 
Exchange to promote wider 
share OW1'ershlp. 

Mr Allcl hopes to turn his 
research Into a product that 
could be used by everyone from 
professional Investors to pe<iple 
thinking of changing Jobs: It only 
needs an ordinary ~mputer, 
and the ratio Information you 
need ls available In published 
records, he said. 

"If I'm offered a job by a 
company, I shall proba~ly use It 
to check them out too." 

- The Telegreph Pie 


















































