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DORA CREEK WWTW REDESIGN, REBUILD, DEMOLISH,  
THE SOLUTION TO ALL PROBLEMS 

 
John Stevens, Team Leader, Hunter Water Australia 
 
ABSTRACT 
 
Dora Creek is located on the western shores of Lake Macquarie and services the surrounding 
areas of Dora Creek, Morisset and Bonnells Bay. Commissioned in 1994 it was built as part of the 
Hunter Sewerage Project. The plant was constructed with a view to provide Eraring Power 
Station with process water. Dora Creek WWTW had a design capacity of 16,000 EP by 2010 the 
process load was 18,850 EP and the inlet works showed signs of major deterioration.  
 

 
 

The plant needed upgrading and it was decided that the process would be modified from the 
existing IDEAT system operation to Continuous Activated Sludge Process Operation (MLE 
configuration). This involved constructing a new inlet works, an onsite effluent reuse system, 
modifying two existing IDEAT’s for operation as bioreactors and building a clarification/RAS 
system. As the existing plant had to continue to operate so as DECCW Licence requirements 
were maintained while the new plant was being built this posed a large number of challenges. 
 
KEYWORDS 
 
RAS (Returned Activated Sludge), MLE (Modified Ludzak-Ettinger), MLSS (Mixed Liquor 
Suspended Solids), VSD (Variable Speed Drives), IDEAT (Intermittent Decant Extended 
Aeration Tank), DECCW (Department of Climate Change and Water). 
 
1.0 INTRODUCTION 
 
1.1 Existing WWTW 
 

Dora Creek has a design capacity of 16,000 EP with an ADWF of 3.8 ML/d and a PWWF 
of 32 ML/d.  Treatment of sewage is by screening followed by aeration using four surface 
aerators in each of two Intermittent Decant Extended Aeration tanks. Waste Mixed Liquor 
directed to two Sludge Lagoons which are operator controlled.   Recommended Sludge 
age was 25 days and a MLSS of around 2900.  Treated effluent decanted to a storage 
pond.   
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Eraring Power Station pump from this pond and use the treated effluent as Boiler Feed 
Water (used to produce steam and move turbines for electricity), which requires 
demineralised water to prevent scaling in the heat transfer pipes (i.e. less frequency of 
boiler shutdown). Eraring takes approx. 1 billion litres per year. The treated effluent is 
cheaper than potable water and there is no residual Chlorine which means less chemical 
treatment is required. While it does requires large amounts of electricity for membrane 
filtration this is no problem for a power station. The treated effluent is also directed to 
Toronto WWTW through a pump station during high rain periods. This is to minimise 
treated Effluent being discharged via the emergency overflow to Lake Macquarie.  

 
1.2 Why Upgrade 
 

There was an urgent need for the existing Dora Creek WWTW plant to be upgraded due 
to increase in flows into the plant, unstable process resulting in poor quality final effluent, 
as well as major deterioration of existing equipment including inlet channel, step screen 
and decants. There was also no grit removal which was resulting in ongoing costs 
emptying aeration tanks to remove build-up of grit and sludge. A contract was being 
negotiated for supply of treated effluent and the existing plant struggled to provide quality 
effluent required by reusers. 

 
2.0 SOLUTION 

 
Build a couple of clarifiers and change from intermittent aeration to Continuous Activated 
Sludge Process Operation (MLE configuration). Replace a bit of equipment, remove a bit 
of equipment. Change the IDEAT’S into Bioreactors by adding a few walls to make an 
Anoxic Zone and build a trough to direct MLSS to the clarifiers. A couple of splitter 
boxes and weirs to direct flow to where it was supposed to go. Move the inlet, add new 
odour control and let’s use recycled water for grit and screenings washing. Put a few light 
posts up and landscape with a bit of grass around. TOO EASY. 

 
2.1 Order of Construction 
 

Of course first we needed 2 clarifiers. Sounds easy but digging a large hole which runs 
close to rising mains in March was not one of the better decisions we made. So we ended 
up with a big swimming pool when the rain came late one Friday afternoon and washed a 
couple of metres of embankment away exposing the rising main which then collapsed.  
 

    
 

Figure 1: Those pipes were not there yesterday 
 

2.2 Temporary Changeover Mode Operation 
 
Two clarifiers were built with associated equipment, scum pump station, RAS pump 
station, somewhere to redirect treated effluent. A new switch room needed to be 
completed as existing switch room was too small for all the extra equipment which also 
meant 2 electricity feeds as existing equipment had to run as well.  
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Then temporary pipework was installed from the existing inlet so to feed Tank No 1, 
Decant set at fixed height, flows directed to the clarifiers, temporary bypass for wet 
weather flows around Tank No 1, place all flow into the Tank No 1, turn on aerators to 
operate continuously (which were fixed speed). 
 

    
 

Figure 2: Clarifier construction 
 

            
 

Figure 3: Completed clarifier  Figure 4: IDEAT in temporary 
continuous operation 

 

2.3 How Did This Work                                                                                                         
              

Great, it was expected significant disruption to the biological treatment process during the 
construction but the plant settled down quickly. High TON was experienced which we had 
minimal control over aeration with only operator set period as well some scum issues.  

 

     
 

Figure 5: Minor problem – scum 
 
Scum was a minor problem as scum lines were designed with minimal fall and with a large 
number of trees around twigs and leaves quickly clogged up scum lines (but that is what 
Vacuum tankers are for). The pipe was replaced to increase the inside diameter. 
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2.4 Now for the Easy Part 
 

With Aeration Tank No 1 now operating in temporary mode, Aeration Tank No 2 could 
now be refurbished as Bioreactor No 2 which involved cleaning then remove of existing 
aerators, WAS pump, decant weir and all associated equipment.   
 

3.0 CONSTRUCTION 
 
After stripping equipment from the IDEAT, construction of the refurbished Bioreactor 
began. This involved moving the inflow to one side and a wall built to create an Anoxic 
zone. Mixers and Mixed Liquor returns were installed in this zone, waste pumps, new 
VSD aerators, DO probes were installed in the Aeration Zone, access to all this additional 
equipment and MLSS flow to clarifier flow distribution chamber. SIMPLE.                       
                                                         
The new inlet needed to be completed to direct flow to the refurbished bioreactor. This 
inlet consisted of balance tank, 2 step screens, grit removal, grit and screenings washing, 
foul water pump station, modulating penstock to control flow through bioreactors, new 
soil bed odour filter, new septage receival facility, new reclaimed water network. 
 

 
 

Figure 6:      Redirection of Inflow   Figure 7:       Balance tank with “cast   in”  
& RAS                 HDPE Liner 
 

                                         
 

Figure 8:       Completed unit 
 
The existing inlet decided it was taking early retirement, luckily it was a few days before 
the contractor was planning on bringing the new inlet online so they worked through and 
brought it online the next day. 

         
Figure 9:       Condition of inlet                                   and how we fixed it 

 
With all this done the new inlet and refurbished bioreactor was brought online.  
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Figure 10:      Ready to bring into Service  Figure 11:       In service  
 

After a proving period it was time for tank 1 to be refurbished. With lessons learnt from 
refurbishing the other bioreactor this was done with minimal issues and problems and 
brought online late 2010. 
 

     
     DO Levels IDEAT/Bioreactor No 1 

          
 

       
 

NOTE: Changes in results on graphs with changeover to Continuous Aeration in August 
2009 and both Bioreactors brought into service in July 2010 are obvious. Even with a 
large increase in MLSS to 9 to 10,000 mg/L which was caused by overloaded Sludge 
Lagoons which were delayed from being dewatered due to access issues with upgrade as 
well as wet weather we still maintained a DO of 1.5mg/L and kept NH3 levels below 
20mg/L and even down to below 1mg/L over the last few months once the process 
stabilised. 
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4.0 CONCLUSION                    

 
Plant Capacity has increased and we now have a more stable process where operators 
have confidence to make changes to aeration times and wasting and some certainity on 
how the process will react. The increase in capacity  is expected to be sufficient for at least 
the next 20 years.   
 
Table 1: Plant Statistics pre and post Upgrade 
 

 Before Upgrade Upgraded Plant 

Plant Capacity 18 850 EP 48 000 EP 

ADWF 3.4 ML/d 10.56ML/d 

MLSS 2,900mg/L 3,300mg/L 

Sludge Age 25 days 16 days 

 
More upgrades are proposed in the future with installation of digestion and sludge 
dewatering as well as treatment of final effluent for use in the local community.  
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