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Work Programme in Tarawa July 2014 

 

Landfill Compaction Testing - Nanikai Landfill 

Landfill compaction is used as a measure on how well the space in a landfill is being utilised. Essentially the 
heavier (kg) the amount of waste is for the space it takes up (cubic metre) the more efficiently the landfill is 
being utilised. A key objective in carrying out this testing was to train the TUC and BTC Superintendents so 
they understood the principle of the testing and were able to carry out their own testing in the future if 
required. 
 
Methodology 

1. Dig a hole in the landfill (PVU) 

2. Weigh the waste from the hole (Copra Mill weighbridge) 

3. Measure the size of the hole (Tape Measure) 

It is important to note that landfill compaction is a snapshot of what is happening at the landfill. The results 
can vary based on what type of waste is deposited at that point, how much compaction has been done (for 
example a spot that has a lot of vehicles driving over it will be more compacted that a spot that has just been 
compacted by the landfill compactor), how much cover material has been used (sand is heavier than plastic 
waste for example) and how wet the waste is (water is generally heavier than waste such as wood and 
plastic), and how long the waste has had to settle under its own weight. 
 
Waste Compaction Calculations 

Hole Volume Calculations 

0.3 x 1.15 x 1.3   0.449 m³ 
 
1.2 x 1.15 x 1.3 x 0.5  0.897 m³ 
 
0.8 x 1.15 x 1.3 x 0.5  0.598 m³ 
 
2.3 x 1.15 x 0.1 x 0.5 x 2 0. 265 m³ 
 
    2.208 m³ 
Waste Weight 

Truck weight with load   6,410 kg 
 
Less Truck weight without load  4,090 kg 
 
      2,320 kg 
 
Compaction Calculation   2,320 kg 
 
     2.208 m³         = 1050.7 kg/m³ 
 
Non-compacted waste weight per volume calculation (from waste composition testing) 

Non-compacted waste weight   200.68 kg 
 
Non-compacted waste volume   1.505 m³         = 133.3 kg/m³ 
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Non-compacted to Compacted weight ratio: 1050.7 kg/m³ to 133.34 kg/m³ = 7.9 to 1 
 
A compaction rate of 1,050.7 kg/m3 and a non-compacted to compacted ratio of 7.9 to 1 are excellent 
results. 
 
Observations and Analysis of the Results 

There was very little greenwaste/paper waste or other organics recognisable in the sample taken. In an 
anaerobic (lack of oxygen) environment these wastes would still be evident in such a relatively short time 
that this waste has been in the landfill. Because of the aerobic (oxygenated) nature of the landfill, the 
amount of moisture present (sea and rain water) in the landfill and heat it appears that the organics have 
composted quickly to form a sandy soil which is more dense/heavier than the non-composted organics. 
 
While this is an advantage for landfill space one of the possible drawbacks is that it may cause issues with 
increased nitrogen loading in the leachate and surrounding environment. 
 
There is a large portion of sandy soil in the landfill. This appears to be from: 

1. The composted organics; 

2. Sand used to form vehicle access in the landfill; and 

3. Sand introduced from the waste such as swept green waste. 

The waste brought into the landfill is mostly non-compacted, or semi compacted by the Green Bag 
compaction truck or by virtue of the weight of the waste crushing the load as it is transported. 
 
The Hyundai compactor really does work well, and is fit for purpose in Tarawa with the type of waste being 
deposited in the Tarawa landfills.  
 
The hole that the waste sample was taken from has had the benefit of waste delivery trucks regularly driving 
over surface of the landfilled waste, providing extra (and free) compaction. 
 
Nanikai is of similar construction to Betio and to a lesser extent Bikenibeu landfills, and accepts similar waste 
types so similar results should be achievable at those landfills.  
 

 
 
Recommendations 

1. That compaction is under taken as regularly as budgets allow. 

2. Where possible plan the cells so vehicles regularly drive over the finished cell to aid compaction. 

3. Tidy up the Betio landfill and carryout landfill compaction testing there. 

4. Now that a weighbridge is available carryout regular (perhaps yearly) compaction testing on the 
three landfills in different areas to ensure proper compaction. 
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Waste Composition / SWAP (Solid Waste Analysis Protocol) Nanikai Landfill 23 July 2014 

Waste Composition or SWAP to landfill is important as it provides you with information of the type of waste 
that goes into the landfill. Once the type and volumes of waste are known a plan can be developed to reduce 
the waste by diversion or treatment or to properly deal with the waste at the landfill. A key objective in 
carrying out the SWAP was to train the TUC and BTC Superintendents so they understood the principle of the 
SWAP and were able to carry out their own SWAP if required. 
 
Methodology 

1. Identify “generic” waste as it enters the landfill. 

2. Separate the waste into pre-determined categories. 

3. Weigh and measure the volume of the waste. 

 
Waste Classifications 

•  Plastics – Food wrapping, rice bags, cement bags, tetra packs, and bottles. 
•  Paper/Cardboard – Office paper, cardboard boxes from packaging. 
•  Construction Materials (not plastic, wood or metal) – Old floor tiles and window glass.  
•  Clothing/Textile – Clothes and shoes. 
•  Nappies – Disposable nappies. 
•  Metal – Corrugated iron, old window fittings, cans and broken household items. 
•  Green waste – Coconut trunks, coconut shells old roofing, leaves and branches. 

 

 
Sorted waste piles 
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Waste Composition Results 

 

Plastic

Paper / 

Cardboard Nappies Construction Steel Greenwaste Clothing

Individual 

Material Weights 50.81 kg 10.59 kg 9.6 kg 5.37 kg 8.81 kg 112.87 kg 2.63 kg

As a percentage of 

total weight 25.3% 5.3% 4.8% 2.7% 4.4% 56.2% 1.3%

Total weight

200.68 kg

As a non compacted volume

Greenwaste 0.893 m³ As a percentage 59%

The rest of the waste 0.612 m³ As a percentage 41%

Total volume 1.5045 m³

Waste Composition

 
It is important to note that landfill waste composition testing is a snapshot of the waste to the landfill. The 
results can vary based on what type of waste is deposited at that time and at what is happening at that 
landfill, for example a waste generating business in the area or the building activity in the area. For a more 
accurate picture you would ideally repeat this task numerous times over a much longer period and with a 
much larger sample at all three landfills.  
 
While the waste sample that was taken to complete the waste composition survey was a relatively small 
amount when compared to the total waste volumes, we ensured as far as possible that the waste sample 
used was as generic as possible. 
 
The information was comparable with the information I was shown from a 2007 waste composition survey. 
The key difference being that the volume of green waste as a percentage is down. It may be the case that 
green waste has reduced, but my feeling is that the amount of green waste has remained steady (because 
there is no significant recycling option available), but the levels of other wastes such as plastics, metals and 
nappies have proportionally increased due to increased population, increased imports, and commercial 
activity. 
 
 

Compaction of waste 

Non-compacted waste weight per volume calculation (from waste composition testing) 
 
Non-compacted waste weight  200.68 kg 
 
Non-compacted waste volume  1.505 m³         = 133.3 kg/m³ 
 
Non-compacted to Compacted weight ratio: 1050.7 kg/m³ to 133.34 kg/m³ = 7.9 to 1 
 
Using the volume results from the compaction testing and the volume results of the waste composition 
survey, the ratio of waste as it enters the landfill loose compared to the final compaction is 7.9 to 1. 
Meaning that at the Nanikai landfill they are compacting 7.9m3 of loose waste that arrives at the landfill 
into 1m3 of landfill space. 
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This gives you an indication of how much compaction is happening at the landfill. 
 
This is achieved by the proper placement of waste, regular use of the compactor, the weight of the waste 
compacting itself, compaction by waste delivery vehicles driving over the waste, and the decomposing of the 
organics. Even taking this into account, this is an excellent result and shows what can be achieved at all of 
the landfills, if managed properly.  
 
Compaction not only extends the life of the landfill, but helps minimize the settlement of the landfill once 
closed.  
 
Without regular compaction the landfill will fill significantly quicker and the land will not be suitable for any 
purpose other than recreational use due to likely post closure settlement. 
 

 
 

Training 

A further half day training session was held at the NZ High Commission with 27 people attending, including 2 
High Commission staff. This session was held in conjunction with the Ministry of Health and designed in 
conjunction with TUC and BTC as a refresher to the previous training, advancements on previous training 
and the introduction of new subjects. 
 
 Subjects covered included:  

• Safety in the work place; 

• Handling Hazardous Waste; 

• Customer service; 

• Emergency and Evacuation Procedures; 

• Care with Lifting; and 

• Working around heavy equipment. 

The Ministry of Health provided training in: 

• Diseases in Solid Waste; 

• PPE when handling wastes; and 

• Infection Control. 
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Further health checks were carried out for Hepatitis B, and individual Counselling sessions were provided for 
the workers tested. My understanding was that up to three workers were tested positive for Hepatitis B; 
these workers were given information and counselling by the Ministry of Health on managing their disease. 
The vaccine will be administered as soon as it is available in Tarawa. 
 
TUC are very keen to roll out the appropriate training such as Health and Safety and Customer Service to all 
of their staff. 
 
A great outcome ……. Results like this makes the trips to Tarawa worthwhile. 
 

 
 

Further Training 

There would be some real benefits for the key staff from the New Zealand High Commission (NZHC), BTC and 
TUC traveling to New Zealand to further their solid waste understanding. The advantage is that they will be 
able to see firsthand how solid waste systems in New Zealand operates, advance their knowledge, and 
deciding what would or won’t work in Tarawa.  
 
In particular Health and Safety standards, customer service, rubbish collection practices, landfill 
management and public education programmes. It will also allow NZHC staff to develop relationships in New 
Zealand in the Solid Waste area. 
 
Recommendation  

That key on the ground staff from the NZHC, TUC and BTC travel to New Zealand to further their solid waste 
understanding. I have identified two possible options below. 

1. Visit Hawke’s Bay where I can arrange site visits, training and mentoring in the appropriate areas of 
interest within the 5 Hawke’s Bay Councils. 

2. That they attend the NZ Waste Industry Conference “Waste Minz” in Wellington. This conference 
includes site visits, and has approx. three separate presentation options covering all areas of the 
Solid Waste industry in New Zealand. 
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Solid Waste Management and Minimisation Plan - (SWMMP) 

A Solid Waste Management and Minimisation Plan (SWMMP) is an important tool for identifying the issues 
around solid waste and planning for the future.  
 
The New Zealand version of the plan looks at the overall waste situation, develops a vision which should 
match or compliment the Council’s strategic plan, forecasts future demand, sets objectives, policy and 
methods to achieve the vision and most importantly sets out how the plan will be funded. 
 
Once the vision and goals are set within the plan it can be adopted by the Council, adoption of the plan will 
then require Council to fund the plan. 
 
Both BTC and TUC were keen to develop a joint or combined SWMMP, if nothing else it will help the Councils 
and the stakeholders look strategically at the current situation and plan for the future.  
 
My New Zealand plan is 33 pages long; I believe an affective plan for BTC and TUC should be less than 10 
pages.  Most importantly it needs to be BTC’s and TUC’s plan, not a plan written by me. 
 
We discussed the process of developing a plan, and started to think about the key issues in Tarawa and 
drafted an outline of a plan.  Both Bwaaree and Harry wanted to workshop with key stakeholders the vision 
and objectives. A great start.  
 
 

Landfill Work 

All three landfills were visited with the Superintendent. 
 
Compaction and track forming work was carried at Nanikai landfill. The compactor developed a leak in the 
back axle, so was unfortunately unavailable for the rest of the week.  
 
The previous PVU operator has been promoted and is no longer the main operator of the compactor. On my 
previous trips we had spent time working on compaction methodology with the PVU which does not appear 
to be passed down to the new operator. The new operator appears much less experienced and much slower 
than the previous operator.  
 
This is really noticeable at the Betio landfill where the waste has been piled up into un-compactable heaps 
and not levelled out so the landfill is filled systematically. 
 
Recommendations  

1. That the new PVU compactor operator spends time with the previous operator to learn 
compaction methodology.  

2. The compaction work at the landfills is initially supervised by the Council’s so they get proper 
compaction. 

3. Plans to address the issues at the Betio landfill are followed by BTC. 
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Continuing Work 

It was very pleasing to see the significant improvements that have happened with the Solid Waste 
operations in Teinainano Urban Council (TUC).  
 
The work that Harry Langley (TUC Superintendent), the TUC Solid Waste Committee and the NZ High 
Commission has completed is really showing results. Particularly in the areas of Hazardous waste, landfill 
management and community tidiness.  
 
While there have been many improvements since the appointment of Bwaaree Taoroba as the BTC 
Superintendent in the areas of general community tidiness it was therefore disappointing to see that the 
Betio landfill which is the most pressing Solid Waste issue on Tarawa is being managed so poorly when 
compared to the Nanikai and Bekinebeu landfills. 
 
 

Bikenibeu Landfill 

There are no capacity issues with this landfill. This landfill is looking tidy and has a new boundary fence and 
sand wall that has been formed for the next cell. 
 
Issues for Bikenibeu landfill are 

 Ensuring that the ground water is dispersed enough by the incoming waste to allow proper 
compaction. 

 Keeping the ground water clean so it does not become polluted and rancid, causing odour issues. 

 Ensuring that medical and hazardous waste is not disposed of at this landfill. I have previously found 
expired drugs dumped at this landfill that could easily be scavenged or eaten by young children 
thinking they are sweets. 

 
Recommendations 

1. Continue to fill the current cell with waste until it is solid enough to compact, the fill should 
continue at the current level. This will make a platform large enough to access the next cell. 
Vehicles driving over the first cell will aid compaction and settlement. Once the new cell is full with 
waste, topping up will be required when settling occurs. 

2. Ensuring that medical and hazardous waste is not disposed of at this landfill. Because this landfill is 
close to the hospital, medical and hazardous waste tends to be disposed of to this site. It is 
important that medical and hazardous waste are disposed of at Nanikai’s hazardous waste area. 
Providing the training to the waste collectors and the landfill operator is essential to make this 
happen. 

 
 

Nanikai 

There are no immediate capacity issues with this landfill. The landfill looks tidy and still has plenty of space in 
the initial cell.  
 
Issues for Nanikai landfill are 

 Allocating a greenwaste space; 

 Providing all weather and safe access for vehicles; 

 Continue to fill the current cell with waste until it is fully compacted; and 

 Managing the hazardous waste area. 



12 
 

Recommendations 

1. Ensuring that the wet weather access track is maintained and that there is an area available to 
dispose of waste in all weather conditions. The tracks should have enough sand on them to prevent 
waste from puncturing truck tyres. 

2. Fill the existing cell to capacity this will mean removing the sand tracks to fill that area with waste. 
This sand can be used as cover for the completed cell to aid vehicle access or to construct new 
cells. 

3. Once full the existing cell will form a platform to access the next cell. The vehicles will help with 
compaction so the platform will need to be topped up when settling occurs.  

4. Provide a greenwaste space as recommended in by initial report. 

5. Promotion and use of the hazardous waste site, it is there to be used. It is important to remember 
that hazardous waste takes up landfill space no matter what landfill it is put into, so it might as well 
be in Nanikai where it can be more easily controlled.  

 
 

Betio Landfill 

The waste is nearly flowing out the gate with very little capacity to accept further waste as there will be no 
vehicle access possible. 
 
The watchman has appeared to have done a decent job in getting waste as far down the tracks as he can but 
has been let down by not getting regular compaction nor does he have a working bulldozer to spread out the 
waste. 
 
I believe that they have also been let down by the PVU as it appears that the new driver has been left 
unsupervised without the appropriate training. The PVU has been piling up the waste beside the tracks 
essentially blocking access to the rest of the landfill and not spreading the waste out for compaction. As a 
result the Betio landfill is currently using about 20% of the total landfill space available to deposit waste. 
 

 
Betio landfill July 2014 
 

 
Similar Views Betio landfill November 2013 
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Urgent Action required 

1. Push as much of the waste as possible towards the low lying area of the landfill adjacent to 
Seaman’s Bar. This area needs to be filled, compacted and stabilised enough to allow regular access 
to dispose of waste. 

2. Spread the remaining waste flat, over the whole landfill at a depth of approx. 300mm. 

3. Clear the access roads around the landfill to allow future access to deposit waste into planned cell 
areas. 

4. Compact, Compact, Compact and Compact. 

 
Recommendations 

1. Adopt the attached Fill Plan, and stick to it. 

2. Repair the bulldozer; it apparently needs a ram seal. TUC has the same model bulldozer wrecked in 
their yard, which BTC can rob for parts. I have asked Harry to push / facilitate what appears to be a 
simple repair with the BTC mechanic and Bwaaree. Repairing the bulldozer will save dollars by 
allowing the compactor to compact and not spend all of the time pushing waste, which is done 
better by a bulldozer. 

3. A bulldozer is better than nothing, but will provide little in the way of compaction, as the tracks are 
designed to spread the load. 

4. The kiosk should have a logbook as well as Fill plan, License Certificate, and Emergency Plans 
clearly displayed. All of these important items were missing. 

5. Complete the fence around the landfill, I do have serious Health and Safety concerns about 
children and adults scavenging in and accessing the landfill. This may be hard to stop access to 
landfill by unauthorized personal, and may take some time but it has been largely achieved in 
Bekinebeu and Nanikai. 

6. Grade / Fill / repair the road to the Betio landfill. It is probably less than a day’s work with a grader 
and roller. An access road that is easier to access in all weather will encourage the users of the 
landfill to more regularly use the landfill. 

 
 

Hospital and Medical Waste 

A lot of work has gone into cleaning up the excess waste at the hospital and disposing of the waste at the 
newly created hazardous waste area at Nanikai. 
 
It is important to keep working with the hospitals, medical clinics, pharmacy’s etc to separate their waste 
into hazardous (expired drugs, used medical equipment, items with blood and other bodily fluids etc) from 
general office waste and green waste.  
 
If there is any doubt about the type of wastes received from these institutions the waste should be treated 
as hazardous, and disposed of in the Nanikai hazardous waste area. Because the waste is going to take up 
space at either Bekinebeu or Nanikai landfill anyway, it might as well go into the hazardous waste cell at 
Nanikai. 
 
An amount of expired drugs were found at Bekinebeu, this is surrounded by housing and children. The 
landfill operator should be trained in what to look for in regard to hazardous/medical wastes and redirect 
these to the hazardous waste area. 
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Recommendation 

Continue to work with the hospitals, medical clinics, pharmacy’s etc to separate their waste into hazardous 
(expired drugs, used medical equipment, items with blood and other bodily fluids etc) from general office 
waste and green waste. 
 
 

Succession Planning 

This is a real issue for both Councils in Tarawa, and is highlighted by the management of Betio landfill. The 
Superintendent position had firstly been vacant for a number of months, then the Superintendent was away 
in Japan, with no staff member available with the expertise or tasked to manage the Betio landfill. 
 
A key component to the success that TUC are achieving with solid waste is down to Harry Langley and the 
experience that he has, this needs to be shared. 
 
The key issue as I see it is that Superintendent has no real assistant. The next level is the actual workers so 
when the superintendent is not available through leave or sickness the Superintendent’s work appears to 
stop. 
 
Likewise if the Superintendent leaves there is no ready replacement with the qualifications or experience to 
step up to their position until a new Superintendent is appointed. 
 
In other areas the Council has seen this as an important issue by appointing an assistant to both the Clerk 
and the Treasurer.  
 
Recommendation  

That both Councils work on a succession plan for their key and experienced staff. Ideally this would mean 
the appointment of an Assistant Superintendent or it may mean identifying an existing staff member to gain 
work experience and be trained to fill the gap when the Superintendent is away or leaves. An Assistant 
Superintendent should have a strong technical background, similar to that of a Seaman who has worked as a 
marine engineer.  
 
 

Local Authority Shared Service (LASS) 

This concept is where a service for two or more Councils is completed by either one Council, members from 
both Council’s or set up as a separate business unit. An agreement is established which outlines services, 
standards, income streams, responsibilities and cost share. The LASS is overseen/administered by a “board 
or committee” made up of either senior management and/or Councillors from the participating Councils.  
 
The running of the Solid Waste Services (Waste collections and Landfill management) in Tarawa could 
benefit in many ways from forming a LASS. 

 The ability to rationlise and share resources – Staff, expertise, landfill space, plant and vehicles. 

 The ability to succession plan and to train staff.  

 Better able to work with the Green Bag collection as to not duplicate resources. 

 Provide consist customer service throughout Tarawa. 

 Improved compliance with legislation and standards. 

 Possible cost savings through less duplication. 
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Recommendation 

That TUC and BTC explore the option of a joint solid waste operation similar to a LASS. 
 
 

Waste Collection Services 

It is extremely encouraging to see increased use of the Green Bags on Tarawa (especially in the TUC area). It 
has the foundations to continue to grow and be a great system. While the green bag service was not part of 
my brief I think it is important to make an observation that is hopefully helpful. 
 
The colour of the bags is too close to the vegetation colour of Tarawa and therefore they easily camouflage 
into the surroundings and shadows.   
 
In the week I was in Tarawa there were numerous bags that went uncollected, mainly because the bags 
weren’t seen by the collectors.  
 
I have similar experience with this issue as Central Hawke’s Bay District Council use to have the same colour 
green bags as used in Tarawa. We have now swapped our rubbish bags to Bright yellow and Lime green. The 
missed collection rate of the new coloured bags improved from 3 or 4 missed collections per week to less 
than 4 missed collections a year.  
 
Recommendation  

Swapping to Lime Green Bags, will reduce the missed collections and will still enable you to call it the green 
bag collection. Branding is ultra-important and a brilliant job has been done of branding the collection. 
Even against a white background (below) the dark green bags “camouflage” into the surroundings and are 
much harder to spot than the Lime Green and Yellow Bags. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Safety and Training of the green bag contractors 

Some dangerous practices were observed being carried out by the green bag collectors. Particularly working 
with the broken compactor truck, a blown hose or popped seal could have easily resulted in a serious injury 
or death of a waste collector. I know that they were doing what it took to collect the green bags and that the 
compactor was broken, but working under a raised hydraulic tailgate is a particularly dangerous practice.  
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In New Zealand you have a legal obligation as the principal (backed by prison sentences and heavy fines) to 
ensure the Health and Safety of the workers and contractors. While the same laws may not apply in Tarawa 
as they do in New Zealand, I feel it is important to set an example and train the contractors to the same level 
as the Council Solid Waste workers. 
 
Recommendation 

That NZHC as the principal of the green bag collection system, provide training to the green bag collection 
contractor.  
 
I purchased a USB stick which I have given to Harry to copy the training programs delivered to TUC and BTC. 
Harry has been asked to forward the training programs to Kate. These training programs are basic enough 
that they and can be delivered by anyone with an elementary understanding of waste collection. 
 
 

Council Solid Waste Vehicles 

There is often a temptation to apply what is standard practice in one part of the world to all situations 
without carefully weighing up the pros and cons of the solution. The following outlines factors for 
consideration when considering whether to use compaction trucks or flat deck trucks. 

1. A compactor truck fits in more bags and therefore requires less trips to the landfill, so possibly uses 
less diesel (depending on the engine size) and less staff time as there is less down time travelling 
back and forward to the landfill. 

2. Flat deck trucks are approximately 25% of the price to purchase, when compared to compactor 
trucks ($45,000 compared to $180,000.) 

3. Flat deck trucks are cheaper to run per kilometre as they are much lighter and generally need 
smaller engines as they do not have hydraulic compaction rams to operate. Compactor trucks 
generally have larger engines to cart the extra weight and to operate the hydraulic rams. 

4. Flat deck trucks have fewer hydraulic parts to break. If a ram breaks on a compactor truck it is 
unable to be used safely to collect waste. If a ram breaks on a flat deck truck can still collect waste, 
it just requires unloading by hand. 

5. Compactor trucks are harder to fix as more parts are needed to be kept in stock and specialist tools 
and training is required by the repairers. 

6. Compactor trucks are higher so cannot fit down many of Tarawa’s side roads to service the 
customers. 

7. Compactor trucks are heavier and carry a heavier load. The extra weight along with the added 
height creates more stresses on the suspension of the truck on the extremely rough side roads. 
This will significantly reduce the life and increase the servicing of the trucks.  

8. Flat deck trucks are more versatile so can be used for other tasks (this isn’t always an advantage in 
Tarawa). A compactor truck is designed to collect rubbish only. 

In my opinion flat deck trucks are ideal for solid waste collection in Tarawa. The only possible exception 
would be to collect waste from the main road once it has been fully repaired. 

 


