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Response to complaint lodged by Te Vai Ora Maori O Rarotonga (TVOM) 
 
We refer to each of the points raised by Mrs. Justine Flanagan dated 25th November 2022 on 
behalf of TVOM. We have listed these in the table below. In some cases, we have responded 
to these statements together because they refer to the same thing. These are colour coded for 
this reason. We have also ended this report with recommendations. 
 
NOS Comments/ Observations Location 
1 Sludge has been discharged to the stream, and is accumulating 

in the streambed. 
 

Turangi/ Avana 

2 Sludge and supernatant are discharged to the stream, even in 
zero-flow conditions (e.g., Turangi). When this occurs, there is 
no dilution by mixing with stream water. 
 

Turangi/ Avana 

3 Sludge is not contained within the on-site storage ponds. 
 

Turangi/ Avana 

4 Development of the sites, includes the forming of sludge drying 
platforms: above and alongside the residual ponds. 
 

Turangi/ Avana 

5 All residual ponds are at capacity, and are unable to drain/dry. 
 

Turangi/ Avana 

6 When at capacity, the pond residence time appears insufficient 
to enable suspended solids to settle. 
 

Turangi/ Avana 

7 Sludge is discharged to the streambed through the decanting 
arms. 
 

Turangi/ Avana 

8 The earth wall division between the upper and lower ponds is 
saturated and appears to be eroding. Residual cascades from 
the upper, to the lower pond; and then down the overflow rip-rap 
and into the streambed. 
 

Turangi/ Avana 

9 Turangi: The intake collects all of the stream water. Below the 
intake points the streambed is dry. 
 

Turangi 

10 Avana: The stream directly below the discharge points is 
clouded by fine sediment. 
 

Avana 

 
 
 
 



 
 
 

TTV Response to statements 1,2,3,7 & 10; 
For these 5 statements (1, 2, 3, 7 & 10) we comment as follows:  
 
The sludge does enter the stream but in the form of very fine sediment and over a period of 
time. That is, during a decanting process, very fine sediment is carried through the water when 
the decanting arm is lowered to drain the water sitting above the sludge in the pond.  
 
However, it must be noted that having this amount of sludge sediment in the stream is not 
something that happens after one or two decanting processes. This could actually be the result 
of several decanting actions because the amount that is going in the stream, is very small 
(through decanting).  
 
Naturally, this very fine sediment will be diluted in the stream with minimal impact however as 
we are experiencing dry periods more often there will be accumulation of very light build-up 
where the outlet of the decanting arm is located at the stream.  
 
The two photos provided by TVOM (below), reveals exactly that.  
 
Following the public posting by TVOM, we checked the nearby stream and there was no 
evidence found of any new sediment. As expected, the sighted accumulation has been washed 
away during a subsequent rain event. This will also explain why we have not noticed this in 
the past. 
 

 
Photo 1: Signs of light sludge sediment been washed away.   



 
 
 

 
Photo 2: Signs of light sludge sediment building up in the stream bed during the dry period.  
 
As explained earlier, when decanting water from the pond, the decanting arm is lowered into 
the pond (Photos 3 and 4). It sits in the water and above the sludge. During this process, very 
fine sediment can enter the stream. 
 

 
Photo 3: A decanting arm that is lowered in the pond. 
 
 
 



 
 
 

 
Photo 4: Close-up of a lowered decanting arm. The dark substance is clear water and where 
sludge sediment was. 
 
Since these findings, TTV has increased its monitoring of the stream (during decanting) to look 
for any possible sludge sediment buildup. If these are found then it will be manually cleaned 
up and brought back into the pond.  
 
Further to this, TTV is now looking at having a cloth bag secured to the outlet (stream side) of 
the decanting pipe. This bag is intended to capture any fine sediments but still allow for water 
to pass. This should help reduce the fine sediments making its way into the stream. We have 
yet to find the right type of cloth for this measure. 
   
TTV response to statements 4, 5 & 6:  
For statements 4 & 6, that is exactly the challenge we are seeing in our operations. A few 
things are happening here; 
 
Firstly: 

a) Because the sludge was not drying as designed at Turangi and Avana, permission to 
transfer, by way of a vacuum truck, to the Papua ponds was sought from NES and the 
landowner of the Papua site.  

b) In addition, the sludge is stored in dewatering bags and placed on the bank of the ponds.  
 

These resulted in the creation of space in the ponds allowing the two plants to continue 
operation. 
 
Note: When the Papua ponds reached full capacity and the sludge in the bags was not 
dewatering, permission was sought from NES to create drying platforms at the site. 
 
Therefore: 

a) A permit variation was sought for and when granted the platform was cut into the bank. 
b) The bank, when formed, is sloping inwards. This is so any water carried out on to the 

bank can seep back into the pond.  
c) The sludge is then dug out and spread thinly on the drying platform embankment to dry 

(Photo 5). 



 
 
 

 

  
Photo 5: Sludge drying on an inward sloping bank at the site. 
 
This process allows for old sludge to be brought out of the pond to make room for new sludge. 
Without the process of drying on the embankment, the sludge in the pond will never fully dry. 
 
Some key points to note here are; 
 

a) The sludge ponds are too small for the amount of sludge that is produced at the 
Turangi and Avana plants:  
9 A much bigger pond would have allowed for faster drying however, TMV advised that 

limited land space prevented large or separate backwash ponds from being 
constructed.  

9 Unlike Takuvaine, Ngatoe and Avatiu, with each having a dedicated backwash pond, 
the sludge at Turangi and Avana does not have adequate time to settle and dry due 
to the frequent backwashing, occurring at least once a day. 
    

b) When sludge is transported from this site, ideally it should be dry so it can be stored in 
caged plastic drums (IBCs) but very often, sludge cannot dry up fast enough. 
 

c) Many times, because of space constraints, we are forced to transport the sludge, in a 
wet state, away to be stored in the Papua ponds. This is possible because the Papua 
plant production is much lower and hence sludge production is less.  

  
Further, statement 5 is incorrect that “all residual ponds are at capacity, and are unable to 
drain/dry”. The ponds at most other sites are operating fine.  
 
 
 
 
 
 
 
 



 
 
 

 
TTV Response to statement 8:   
 
The bund earth wall between the two ponds that separates them is made of earth and rocks. 
The earth is covered with “rip-wrap cloth’’. This cloth stops soil from being eroded. Rocks are 
then placed on top of the rip-wrap cloth. The rocks hold the cloth in place and also adds to the 
strength of the bund earth wall. It is impossible to walk across the earth wall without the risk of 
falling as the surface is very uneven (Photo 6). The wall is not eroding.  

 
Photo 6: Earth wall bund between the top pond and bottom pond. 
 
Summary of Operation: 
When the top pond fills with sludge, the water that settles at the top of the sludge goes over 
the earth wall and enters the lower sludge pond. Sludge is caught in the top pond while water 
is drained from the lower pond after the sludge has settled. What is seen above is sludge 
caught in the earth wall. This wall is purposely designed this way. In this, and by design, it is 
doing exactly what it is meant to do. 



 
 
 

 
 
While the TTV team do put back one or two rocks that do manage to come loose, it is important 
to note the height of the side wall between the sludge pond and the stream. These two heights 
cannot be the same. If the centre bund wall was too high, sludge will empty out directly into 
the nearby stream. This is indicated with the red arrow in the two photos above. Basically, the 
centre bund wall and the side walls cannot be the same height. 
 
TTV Response to statement 9:   
 
We would like TVOM to have a broader perspective of this and appreciate the different factors 
that play a key role in our environment.  
 
To start, the design of the previous intake had the same result also. It was especially noticeable 
during the dry period. It is not unusual for some parts of streams on Rarotonga to dry up during 
dry times.  
 
Dry season on Rarotonga is between May to October and wet season is between November 
to April. Approximately 2/3 of the water that Rarotonga receives in a year will fall in the wet 
season. However, our experience over the last two years (at least) found that the streams do 
run dry after 2 or 3 weeks following a rain event. This is fact. 
 
Also, as Rarotonga has developed over the years, more and more homes were constructed 
and more of the older homes have had plumbing added to their homes. We have also had 
motels and hotels open up. This is also fact.  
 
With this development, the demand for more water increases. The catchment areas on 
Rarotonga have not increased at all. This is fact.  
 
There are also the challenges associated with Climate Change. Now, we do not believe that 
the dry water in the streams is because of the TTV intake infrastructure but because of a 
number of contributing factors (including the intake). Under these current conditions, if TTV is 
expected to cut back on the amount of water we take from the stream, many more people will 
go without water. The big picture should always be looked at. In time, with the support of the 
community we will manage wastage better and as a whole we will cut back on our demand 
however right now, this is our situation. 



 
 
 

 
 Summary: 
 
The TVOM group is correct in pointing out a few of the flaws in the infrastructure system at 
Turangi and at Avana. TTV is doing its very best to manage our systems, meet community 
demand and work within the restrictions put on us. 
 
The following points need to be reiterated; 

a) At Turangi and Avana intake, the residual pond is unable to manage the amount of 
sludge coming through. 
 

b) There is not enough time given for the sludge to dry before it has to be taken out and 
spread across the sloped embankment allowing new sludge to enter the pond. 

 
c) We strongly recommend that the construction of a specifically built facility to dry 

and store sludge. Our current process of drying and storing sludge at the sites is 
only meant to serve as an interim measure, is not sustainable. 

 
d) If we address the sludge drying and storage issue, the operational issues (sediment 

leaks) be dramatically reduced. 
 
The To Tatou Vai team are committed to maintaining clean water coming through our system 
for our community however we do need a solution in managing the by product of this process 
which is the sludge.   
 
 
 
 


