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EAST CREEK MASTERPLAN  

 

SOME SUGGESTIONS AND CONSIDERATIONS FROM  

 

Trevor Fuelling, BE,MEc(Business&Environment), Fellow,Engineers,Aust   

 

I attended the Public meeting called by TRC in February at Rangeville State School. Myself 

and others put forward many suggestions and concerns regarding this Master Plan. I 

personally supplied the Mayor and all Councillors with a copy of my two page submission. I 

am told TRC is having a final review of the plan this week.  

I have attended most of the Information and Workshop sessions conducted by TRC as well 

as taking on board the many items in the press.  I have carried out some considerable 

research regarding the proposals in the plan.  

Your Information and Workshop Facilitator (Penny) suggested that I put my ideas in writing 

so I have done this for Council. I trust it will assist your decisions. I would be happy to attend 

should you require any clarification.  

Thank You 

TREVOR          17.3.2014 

 

This paper was prepared from the best available sources to enhance the 

decision making process for TRC. The author accepts no responsibility for any 

errors and omissions. 
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1)  REVIEW OF THE AECOM REPORT ON THE EAST CK MASTER PLAN 

The consultants have recommended the following Strategies for implementing the  

EAST CREEK MASTER PLAN to mitigate flooding: 

      $’million   DESIGN FLOOD 

Detention Basins           11.6    1 in 100 

Channels (includes James St)8.6    1 in 100 

Road Crossings(excluding James St)24.5    1 in 100 

Total Expenditure           44.7 

TRC advises that committed funds from the Reconstruction Authority are $25 million. 

The Mayor has advised that the State and Commonwealth are planning to upgrade the 

James St (Warrego Hwy) crossing, probably to 1 in 500 flood standard. This is a National 

Highway and a vital route for emergency services. 

Cr Carol Taylor announced on 28 February that pile driving had commenced for culverts and 

bridges as part of a major upgrade of West Creek. At a recent public meeting regarding 

Garnet Lehmann Park, the Mayor outlined how TRC was enhancing the outlets of West and 

East Creeks as they joined to form Gowrie Ck. Reviews of the 2011 floods showed that this 

work was vital to reduce flooding in the CBD.  The work would be funded as part of the O C 

R (Outer Circulating Roads) project. 

TRC is to be congratulated for this project.  
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2) THE 2011 FLOOD EVENT 

The following has been extracted from the 2014 public presentation from TRC. 

 

The above dramatic photos of intersections in Toowoomba show the major blockages on 
the highway at James Street (Warrego Hwy). Hopefully the Dept of Transport and Main 
Roads will soon be providing a crossing to allow this 1in 500 event to pass under without 
interference to traffic and loss of lives. 
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3) RECOMMENDATIONS ON ROAD CROSSINGS 
 
Thefollowing tablesummarises AECOM’s recommendations for Crossings on East Creek. It 
shows that most of the crossings are rated by the consultants at less than 0.5 in 100. TRC 
states in the above release that “Currently the best design practices call for a 1 in 100 for 
flood immunity.” 
 

Crossing  Current Capacity                  Action        New Culverts    New Capacity 

Ruthven  N/A   Add  1  1 in 100 

Neil    N/A   Replace 4  1 in 100 

 Hume   <0.10 in 100  Replace 8  1 in 100 

Margaret  <0.10 in 100  Replace 3   1 in 100 

Herries*         1 in 100  Nil    1 in 100 

Mary    <0.5 in 100  Replace  6  1 in 100 

James* *  N/A   Replace    1 in 500  

Perth    N/A   Upgrading    7  1 in 100 

Long    N/A   Replace 7  1 in 100 

South***  <0.5 in 100  Remove 5  1 in 100 

Mackenzie  <0.5 in 100  Remove  Alt route 1 in 100 

Alderley  <0.5 in 100  Remove       6  1 in 100 

Mackenzie   <0.5 in 100  Remove      6  1 in 100 

Stenner   N/A   Retain     1 in 100 

*Murray Clewett Bridge 

**The James St Crossing would be undertaken my TMR with State or Commonwealth funds.  

***My observation of South St is that it floods at least 5 times a year (that is 5 in 1).  

SOURCE:  East Ck Master Plan produced by AECOM consultants for TRC 

 
 
Why not utilise the $25M available from the Reconstruction Authority to upgrade the 
culverts in East Ck to TRCs preferred standard as outlined by TRC’s consultants. 
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The total cost, including channel works, would be $33.1M. Deferring the channel works till 
the James St crossing is constructed would be prudent. Some of the funds could come from 
the Toowoomba City roads program over a number of years. Toowoomba city roads would 
greatly benefit from this expenditure in terms of a massive lift in flood immunity from floods 
<.5 in 100 to 1 in 100. 
 
All residents of the city will greatly appreciate TRC’s initiative to make our roads safer and 
preserve our parklands. 
 
Some would say that the flood would pass quicker to Gowrie Creek and the CBD. 
However,as outlined at the beginning of this submission, TRC is increasing culverts and 
opening up theconfluence with West and Gowrie Creeks to significantly reduce the 
obstructions that contributed to flooding in the CBD.  
 
TRC is to be commended for this work. 
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4) COMMENTS ON DETENTION BASINS 
 
TRC’s General Manager, Water and Waste Services Group, advised the QFIC in September 
2011 that detention basins in West Creek had been part of Toowoomba’s flood 
management strategy since 1998. He further advised that the Toowoomba City Council 
adopted a revised Flood Risk and Management Study in 2007. This study recommended the 
construction of two major detention basins along East Creek, one in Ballin Drive and the 
other in Garnett Lehmann Park, and improved channel capacities downstream of James 
Street. The TRC was established on 15 March 2008and continued with the strategies, plans 
and implementation programs of the former TCC.The goal of meeting the 1 in 100 flood 
event was endorsed. 
 
He also acknowledged that the timing of these works would be influenced by road corridor 
planning through the underutilised portion of the QR land adjacent to the creek system. 
 
(I have already referred to recent releases on this matter by the Mayor and Cr Taylor. This 
work will make a significant difference to the outflow from West and East Creeks). 
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5) SUMMARY OF DETENTION BASINS BUILT OR PROPOSED IN WEST AND EAST CKS 

There were four detention basins on West Ck in 2011: 

Built   Cost $M       Vol ML  

1. Murray Clewett Wetlands    1999       1.3  35 
2. Spring/Stenner St  (2 basins)    2000  1.7  55 
3. Stenner/Alderley St     2002  1.9  100 
4. South/Long St (WilfGowlett)   2008  2.2  60 
5. Clewley Park (Post 2011)   2013  6.0  16 

TOTAL WEST CK        266 

There was one detention basin on East Ck in 2011: 

6. Cnr Spring & Ramsay Sts   2004    7 

Two more are proposed (commencing 2013) 

7. Ballin Drive       5.7  42 
8. Garnett Lehmann Park     5.9  75 

TOTAL EAST CK        124 

These were/will be built to TRCs preferred 1 in 100 flood. 

The report of Brady and Campbell dated 24.1.12 to TRC states “Mitigation works undertaken 
in West Ck since implementation of the strategy in 1998have reduced peak Q100 (1 in 100) 
flows by approximately 35%”. 

The proposed East Ck Detention Basins are expected to deliver up to 25% mitigation in 
floods up to 1 in 100. 

The main reason for the difference is that East Ck detention will have less than half the 
volume of West Ck. It appears that TRC has no plans at this stage to further expand 
detention basins in East or West Creeks. 
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5.1 WEST CREEK 
 
The following slide regarding the West Ck Detention Basins was presented at the public 
meeting in February. 
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Mr Collins in his report to the QFIC in 2011 makes three further points to that quoted above 
regarding the flood in West Ck: 

1. “The 10 January inundation is beyond the 100 year (1 in 100) inundation extent in all 
locations. (p5-3) 

2. The detention basins constructed since 1999for the purpose of storing rainfall and 
runoff in the West Ck catchment filled quickly and overtopped their embankments. 
(p4-1) 

3. Even if all mitigation works had been complete (in West Ck), because of the 
magnitude of the rainfall event (1 in 500 stream flow)and associated flood at being 
almost twice the size of the ARI 100 year (1 in 100) design event, there would still 
have been significant overtopping  of crossings (and detention basins) and property 
damage.(p9-1) 

 

The purpose of the ICA report in 2011 was to “present a simple, clear and factual 
description of flooding behaviour that can be used by the general public and individual 
insurers to better understand ‘what happened’ and why”. 

The ICA report was produced by the Hydrological Panel of the Insurance Council of Australia. 
It consists of hydrological experts drawn from leading consultants WRM (water and 
environment), Water Matters International and Worley Parsons (resources and energy).  

Their statement which is disputed in TRC’s presentation above is perfectly logical. Once the 
detention basins overtop there is nowhere else for the flood waters to go but down the 
catchment. 2011 was a 1 in 500 event so it is perfectly reasonable to “not expect that the 
basins had any significant effect in mitigating waterflows above the 1in100 flood passing 
through them”. 

I cannot find the modelling undertaken by TRC as part of their submission to the QFIC in Mr 
Collins report or on the TRC or QFIC websites. If it was done and yielded the result claimed, 
then I believe it is flawed. My reasons are this; 

 TRC rates the West Ck basins at approximately 35% mitigation for the 1 in 100 flood. 

 It makes no sense to claim 30% mitigation for the 1 in 500 flood. Almost twice the 
size as the 1 in 100 flood and all basins overtopping according to Mr Collins. 
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5.2EAST CREEK 

The Spring/Ramsay detention basin constructed in 2004 is the only detention basin in East 
Ck at present. It is understood to form part of Council rationale for approving development 
in upper East Ck south of Spring Street and east of Ramsay Street. This development, right 
up to its source in Nelson Park, is now complete. 

This is a small but important basin. Mr Collins commented on the importance of such on-site 
detention basins: 

“The purposeof on-site detention as a flood mitigation option is to ensure peak flows are 
not increased as a result of future development by requiring new developmentsto manage 
the increased runoff. In other words, to maintain the existing peak flow from the catchment 
as it develops.” 

Residents have testified that during the 2011 flood event, the only water in the basin was 
local runoff from within the basin itself. This basin contributed zero mitigation in 2011. If it 
had filled (by choking off the outlet) and it overtopped as for the basins in West Ck, then the 
dwellings on the downstream side would have been flooded. 

It is a great pity that this basin is just outside the AECOM study area (see maps in AECOM 
report). Remedial work was not considered or costed. 
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6) WHY COMPACTED EARTH BASINS IN THE CITY? 

The proposed Detention Basins are similar to the Stenner/Alderley Basin of 100ML (I 
presume this volume includes the permanent ponding which would reduce mitigation 
capability). The proposed EastCk basin designs do not have ponding.  

However all (West and East Creeks Basins have compacted earth walls with a concrete path 
on top.The height of the walls is about 4-5 metres.  

Compacted earth dams are cost effective for farming and pastoral communities. However 
they are prone to breaching from overtopping especially during extreme flood events. This 
is not a big problem in rural areas as the consequences of a sudden release downstream are 
usually not dramatic in terms of damage and loss of life.  

There is an example of a beached compacted earth dam at the Story farm on the Cambooya 
Connection Road. Expert opinion is that it did not fill for about 10 years and then filled in a 
high rainfall event. The compacted earth had dried out in the 10 years and water seeped 
through the embankment resulting in two major breaches.  

 

Dramatic failure of a compacted earth embankment. Source Wikipedia 

In urban areas a higher level of conservatism should be applied in designing such structures. 
Gonzalez and Chanson of the University of Queensland, offer the following advice:  

“In recent years, the design flows of many dams were re-evaluated, often resulting in 
discharges larger than the original design. In many cases, the occurrence of the revised 
discharges would result in dam overtopping because of insufficient storage and spillway 
capacity. The embankment dams are more prone to overtopping failure than outer types of 
dams because of breaching or erosion of the downstream face of the embankment. Despite 
the catastrophic effects of failure, dam overtopping constitutes the majority of identified 
dam failures.” 

 

https://upload.wikimedia.org/wikipedia/commons/2/29/Teton_Dam_failure.jpg
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It was fortunate that heavy rain fell over the catchment (and the detention basins) on the 
previous day. This wetted up the compacted walls of the basins making them morresitiant 
to breaching. 

If the Stenner/Alderley basin had breached during the 2011 flood, releasing a further 100ML 
of water into the flood, this could well have breached the next basin creating a cascading 
effect down West Ck and into the CBD. 

The ICA Hydrology Panel reported on such events as follows: 

3.3.2 Dam Break Floods (earth embankments) (p7) 

Dam break floods occur when a dam wall breaches because of overtopping, piping, or the 
undermining of its foundations, followed by erosion of the earth embankment. The resulting 
dam break flood wave, which consists of a ‘wall of water’, is highly destructive as it races 
downstream, generating extreme flood hazard because of its speed of onset and the rapid 
(‘instantaneous’) and extreme rise in water levels. 

In his Hydrological Advice to QFIC, Dr Jordan, of SKM commented: 

“Under the Emergency Action Plan,TRC are required to notify all residents within 5 km of 
the Cooby Ck once the water level in the dam reaches 500mm over the spillway crest or an 
outflow rate from the dam of approximately 100m3/s . This level was reached at approx 
9pm on 9 January. TRC’s log of events notes that by 10.10 pm, all residents within the 5 km 
zone had been notified. 

All commentators agree that all the detention basins in West Ck were overtopped (possibly 
for the first time). All the detention basins are constructed of earth fill and therefore much 
more susceptible to dam breakouts than the Water Supply Dams. If failure occurred itcould 
have highly destructive consequences for the City of Toowoomba, including the CBD, as 
described in the Insurance Council of Australia Report.  

In the Chronicle on 16.3.14 the Mayor made the following announcement regarding 
Toowoomba’s Water Supply Dams: 

“New safety regulations were put into place following the fall-out of the 2011 floods, 
meaning a major overhaul of the spillways has become necessary.” 

The upgrade is expected to cost $138M over 10 years (see below). 
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As the detention basins are in the heart of urban Toowoomba, it is plausible that TRC will be 
required to comply with possible new safety regulations regarding detention basins in urban 
areas. This will be expensive but community safety will be enhanced. 
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7) SUMMARY       Which way do we go? 

 

PROJECT           DESIGN FLOOD                  COST $M              BENEFIT 

       For DesignFlood   

East Ck Culverts        1in100   33.1  100% 

and Channels 

East Ck Detention     1in100    11.5  25%* 

Basins  

*Compare West Ck Detention Basins 35% 

The culvert option is 3 times the cost of the detention basins. However the benefits are 4 
times greater. 

The culverts will increase public safety whereas the detention basins are a risk to public 
safety as outlined in this submission. 

Either way a substantial sum should be set aside to have AECOM analyse the Spring/Ramsay 
Detention Basin and modify the design to TRCs 1 in 100 flood standard. It needs to become 
an effective control and to be made safe. This should be a priority whatever project is 
adopted. 

Finally, I believe that TRC should move on from the 1998 concepts for flood mitigation in the 
Gowrie Ck catchment. The works at the confluence of West and East Creeks were not part of 
the 1998 strategy and I congratulate TRC for their initiative in this area. The TRC brief to 
AECOM included culverts as a complementary/alternative form of mitigation in East Ck. 
Another accolade for TRC! 
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9) ADDENDUM TO EAST CREEK MASTER PLAN,COMMENTS FROM TREVOR FUELLING 

 

COMMENTS AND RECOMMENDATIONS ON DETENTION BASINS FROM THE FLOOD 

INQUIRY COMMISSION  

“Currently, there are an estimated 300 referable dams in Queensland (including TRC’s three 
water supply dams). These dams fulfil an important role in our society including water 
supply, hydroelectric power generation, process water management, flood control (including 
detention basins), sediment and water control and recreation. 
 
The failure of these dams can have significant consequences ranging from loss of life or 
injury to economic loss and damage to property and the environment. Queensland has had a 
good dam safety record. However, continuing incidences of dam failures around the world 
highlight the need and importance of dam safety management programs. 
 
In Queensland, under the Water Act 2000 and common law, responsibility for the safety of a 
dam rests with the dam owner (In this case TRC). Dam owners may be liable for loss and 
damage caused by the failure of a dam or the escape of water from a dam. Consequently, 
dam owners need to be committed to dam safety and have an effective dam safety 
management program. A dam safety management program is intended to minimise the risk 
of a dam failing and to protect life and property from the effects of such a failure should one 
occur.” Qld Dam Safety Management Guidelines, DERM, Feb 2002.” 
 

The Qld Flood Inquiry Commission addressed the performance of TRC’s detention basins 

and commented regarding DERM’s dam safety and failure impact assessment as follows at 

page 598. 

 
“17.9.2 DERM’s dam safety and failure impact assessment 
 
DERM, which is responsible for dam safety regulation, has considered assessing the East 
Creek and West Creek detention basins to ascertain whether they are referable dams. A 
referable dam is a dam assessed as posing a risk to the safety of two or more people should 
it fail. 
The dam safety regulator can impose dam safety conditions on referable dams to reduce the 
risk of dam failure. Under the Water Supply (Safety and Reliability) Act 2008, a failure impact 
assessment is required to assess and identify the population at risk, in order to determine 
whether a dam should be considered referable. 
 A preliminary failure impact assessment report was prepared in May 2004 for four of the 
detention basins along West Creek. The report commented that assessing the failure impacts 
of the basins was complex but, on the basis of the available data, concluded that one or 
more of the four basins were likely to be referable dams. 
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 The report recommended further hydraulic and hydrologic modelling be done to confirm the 
status of these basins. It also suggested the basins might need to be investigated as a 
system, capable of failure individually or in series with others. 
The then Department of Natural Resources and Water carried out further investigations on 
the West Creek detention basins as a response to this report. A 2005 report by the 
department identified the need to complete a full failure impact assessment accompanied by 
further surveying work. It also pointed to the need for a sophisticated 
hydraulic model, and an assessment of the cascade failure risk of the other basins further 
upstream in West Creek. 
This report also suggested that the Alderley Street detention basin was a referable dam 
under the Act. 
It is unclear what further assessment of these detention basins, if any, was carried out in the 
period between these investigations in 2005 and the January 2011 flood. 
DERM commenced investigations after the flooding of 10 January 2011 to assess the flood 
mitigation structures serving the relevant Toowoomba catchments and their performance 
during the flood.  
Inspections of the detention basins determined that none failed during the event, although 
many of the basins and associated ponds were overtopped, with some minor erosion. The 
inspection report recommended that DERM reassess whether a failure impact assessment, 
including an examination of the risk of cascade failure, should be carried out for any one, or 
all, of the structures. 
 Toowoomba council has engaged engineers to undertake a failure impact assessment for 
the West Creek detention basins. 
DERM has advised the Commission this assessment indicates no person’s safety would be at 
risk if the West Creek detention basins failed. DERM has commenced a review of this 
assessment and indicates discussions with Toowoomba council will occur once the review is 
complete. 
 
Recommendations 
17.29 Toowoomba Regional Council should engage external consultants to carry out failure 
impact assessments on the detention basins along East Creek. 
17.30 Toowoomba Regional Council and the Department of Environment and Resource 
Management should continue to co-operate to assess the referable dam status of existing 
detention basins and any future detention basins constructed in the West Creek and East 
Creek catchment areas.” 
 
As part of its commitment to Community Consultation regarding plans for construction of 
further detention basins, TRC should provide a brief to the community regarding the 
outcome of the engineer’s assessments of failure impact of the West Creek detention 
basins. In addition, TRC should provide a report on progress and outcomes of the 
Commission’s recommendations 17.29 and 17.30 above.  

 DAM SAFETY MANAGEMENT GUIDELINES  

WEST CREEK 



20 
 

The various reviews listed in the References all confirm that all the detention basins in the 
West Creek Valley overtopped. Earth dams are prone to breaching as noted in the QFIC 
Report, the IAC report and Gonzalez, C.A and Chanson paper. They are not normally 
watered to prevent drying out with subsequent cracking and breaching. On the 9 January, 
Toowoomba received heavy rain (less than 1 in 100). This rain wet up the embankments so 
they were in good shape to sustain the overtopping in the 1 in 500 event the following day. 

 The Story dam in similar red soils at Cambooya apparently failed because it was filled 
following a long dry spell. 

The QFIC is of the opinion that the whole of the West Ck detention basins should be 
referable because of the strong possibility of a cascading failure of all or some basins as 
described in these suggestions (pages 13 & 14). The West Creek valley is highly populated 
with at least 2 people at risk in the event of failure.  

The State guidelines on Referable Dams rate this system a Category 1 that requires a Dam 
Safety Management Program. The Requirements are set out in the reference Qld Dam 
Safety Management Guidelines February 2002. 

EAST CREEK 

The QFIC recommended the following in relation to EAST CREEK: 

17.29 Toowoomba Regional Council should engage external consultants to carry out failure 
impact assessments on the detention basins along East Creek. 

My searches off the AECOM report did not reveal these FIA’s 

The ICAC considered that the 100ML Alderley St Basin is referable. It is the largest basin. (p9 
of this report). 

The proposed 75ML Garnett Lehmann Basin is the second largest is basin in the combined 
system. It too should be referable and covered by Dam Safety Management Plan.  

ADDITIONAL COSTS  

The QFIC considered that Public Safety is an essential component of any Flood Management 
Pro gram and enshrined it in their recommendations. Their recommendations led to the 
$128M expenditure on TRC’s Cooby and Cressbrook dams (copy of release p 15). No doubt 
there will be additional costs in implementing a Dam Safety Management Plan in West and 
East Creeks.  

Such costs would not apply to the culvert solution. 

 

 


