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In 1990 the term “biosolids” was coined for sewage sludge that was treated and acceptable for land
application in order to increase its appeal.
Human excreta have been applied as fertilizer for hundreds of years, and this practice was generally
safe because the excreta did not contain industrial waste.

The issue is the industrial waste NOT the human waste!

Countries that Compost Biosolids for Land Application
USA
The EPA and other agencies have widely promoted the use of sewage sludge for land application as a
safe, beneficial, and economical way to recycle the massive amounts of sludge generated. They
claim it is a fertilizer that contains beneficial plant nutrients and has other soil-conditioning
properties [2, 3]. Approximately 5.6 million tons of dry sewage sludge are used or disposed of
annually in the United States, of which 60 percent is used for land application or public distribution.

Australia

From the above 2013 National survey at least 2/3rds of all Australian biosolids are land applied.

Europe
Regarding sludge final disposal, sludge reuse (including direct agricultural application and
composting) seems to be the predominant choice for sludge management in EU-15 (53% of
produced sludge), following by incineration (21% of produced sludge). On the other hand, the
most common disposal method in EU-12 countries (new Member States that joined EU after
2004) is still landfilling.

Conclusion
New Zealand is behind in our utilization of biosolids compared with the Western World.
(NB. Horizons RC’s One Plan allows land spreading of A and Aa rated biosolids output.)
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The French have refined the recycling of biosolids through bag composting achieving a
model to compost 7500 tonnes per year on one hectare sites.

This method is further used in USA, UK, Poland, Czech Republic and Sweden using Ag Bag,
Apiesse and Eurobagging (BIOBAGGA) equipment.
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Buller District Council have used an Ag Bag system for ten years to dispose of their
biosolids. This machine/bag specification is practically the same as the BIOBAGGA 1.5m
machine proposed for KCDC trials. This sized machine should accommodate 25-28m3
biosolids per bag sufficient for KCDC.
(Larger BIOBAGGA machines can accommodate up to four times the volumes per bag, the largest being 400
m3 – 60m long by 3m diameter.)

Buller District Council





Successful biosolids composting operation
Refined the Carbon:Nitrogen ratio around available bulking agent.
Use output compost in the region on parks.
Have reduced their biosolids volume through WWTP refinement and recently
decided to move to concrete pad windrow forced aeration after 10+ years of
successful bag composting as reduced sludge volume requires change.
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Proposal to conduct a biosolids composting trial at the Otaihanga
Landfill site.
Trial Objectives:


Prove the Biobagga in vessel composting system for Kapiti’s biosolids and at the
Otaihanga location.
o Temperature easily controlled.
o Inert output/ biologically stable.
o Leachate/odour management.



Analyse results for bulking agent variation.
o Green waste and wood chip blend.
o Wood chip and wood chip/bark blends.



Determine cost of efficiency of composting through BIOBAGGA system measured as
$/m³ biosolids. (80% MC and/or 20% MC equivalent).



Quantify guidelines to achieve Quality Assurance



Conclusive trial that will guide the future for composting biosolids within KCDC waste
strategy beyond the closure of the Otaihanga Landfill.



Utilize the output compost material as an Aa certified material that can eventually
be land applied within road construction in the region.
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The trial will be sub-contracted to Composting NZ (who have 17 years experience in composting for
the Kapiti Coast District Council and are BioGro certified) to run the trial on a daily basis. The trial will
be overseen by the applicant and owner of the Biobagga system and an associate in cooperation
with KCDC staff.
All composting bulking agent (green waste and wood waste) would be supplied by Composting NZ
within the trial budget. Greenwaste, untreated wood waste (Chep material), Port of Wellington
supplied bark.
All outcomes and research conclusions would be the property of KCDC and BIOBAGGA Ltd.
The trials will involve two cycles of 12+ weeks, overlapping to run throughout the best part of 6-7
months.
The BIOBAGGA bag composting system is proven technology used in multiple European markets
ideally suited to this biosolids trial.
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Background
These trial proposals are ideal for this point in time, where councils are budget constrained
but need to further improve their environmental waste disposal performance
Composting is a combination of science and practise. The science requires the carbon to
nitrogen ratio within the composting material to range between a ratio of twenty five to one,
and thirty to one.
This achieved, composting can occur either with air (aerobic composting) or without air
(anaerobic composting). Aerobic composting is the method we propose for Kapiti, using fan
forced air to create the right conditions for thermophilic (high temperature) composting
inside an industrial agricultural sized bag … thus ensuring minimal odour and quality control
of the composting process.
The practical side of the exercise is to juggle the blended material moisture to achieve an
optimal 50% moisture content. This is a practical skill and requires an experienced operator
to mix the material as it is bagged.
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The sewage sludge (biosolids) is mixed with a bulking material inside a mixing wagon
powered by a tractor power take off. Then it is loaded into the BIOBAGGA which injects it
into the agricultural bag to begin the composting process.
The sludge is high in nitrogen so needs 3 times the volume of greenwaste (medium ratio of
carbon) or 2.5 times the volume of wood (high carbon) based bulking material in order to
achieve a satisfactory 25 to 30 to 1 ratio of carbon to nitrogen. All this while adding water to
achieve the 50% moisture content – a skill that requires experience.
KCDC has two forms of sludge … wet sludge that has been partially dewatered to just under
20% dry solids (similar to a wet clay that acts like jelly) and dried sludge that has been
further dried through a wood fired drier to just under 80% dry solids (like a loose dry soil).
The wet sludge is very smelly and more difficult to handle at the pre-mixing stage and the
dry sludge is less smelly and easier to handle. The dry sludge has had much of the nitrogen
heated off through evaporation of moisture in the drying process and has effectively been
partially heat treated so has fewer active pathogens than the wet sludge.
Routine maintenance and breakdowns always generate some wet sludge during the normal
KCDC WWTP working year, so any composting solution requires to be able to handle both
sludge types. Therefore we need to be able to compare composting techniques for both
sludge forms (wet and dry) … and in particular the dry sludge which is the dominant volume.
Draft Regional Plans look to be likely to allow the land disposal of treated sludge as has been
the case in virtually all other Western countries for years.
Therefore the future looks good for true recycling of sewage sludge through carefully
controlled land application (following a community group consultation process) in the future
as NZ simply can’t keep burying sludge in holes in the ground. As long as the heavy metals
are controlled, sewage sludge is an asset and a resource just like any other animal based
fertilizer. In the interim, any trial output compost can be applied to the Otaihanga Landfill
subject to Regional Council approval, then further land distribution when approved.
It is time for Kapiti to consider biosolid composting technology that has been successfully
used in Western markets for years. Considering our geography and population distributions
the BIOBAGGA solution will provide the lowest capex and running costs of any in-vessel
alternative.
(Largest city composting biosolids in the world is Edmonton, Canada, population 730,000.)
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Budget (all costs GST exempt)
Chemical analysis

$2,000

(Total Nitrogen and Total Kjeldahl N measurements for both wet and dry sludge plus heavy
metal analysis if required)

Site preparation
(100m x 60m – 3-4 degree slope, electricity, water)
(Trial mixing pad, biosolid storage area, leachate control)

$12,000

Composting Machine/ Consumables
Bags/ pipes/ other
Bagging machine(depreciation/hire)

$5,000
$10,000

(Depreciation on new NZD65,000 machine once used –
to be refunded if machine purchased for ongoing sludge composting)

Aeration blowers x 2 (four bags per blower)

$2,000

(Depreciation on 2 aeration blowers – to be refunded if purchased for ongoing sludge composting)

Sub-Total
Trial Contractor- Composting NZ
Operational Budget (Based on $150/m3 wet sludge basis)

$17,000
$15,000

(Total machine/operator costs for preparing bags, re-handling materials, and disposal handling.)

Bulking Material Costs (budget)

$5,000

(Based on 150 m3 of greenwaste and 150m3 of wood waste as blending material for
four trial composting bags)

Leachate Removal

$2,000

(Based on a sucker truck to remove leachate and transport to disposal …
leachate volume uncertain – therefore budget approx.)

Technical Monitoring/Reporting Budget

$6,000

(Based on the need for technical control of aeration at least twice per day for the bagged
composting period, recording of all temperatures with 10 probes points per bag, 40 total,
recording and reporting over 12 weeks then a further monitor of the settling compost
every two days for a further ten weeks.)

Total Budget

$59,000
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Specific Notes to KCDC Waste Levy Application Criteria
B. For businesses using proven existing technologies and processes.
Why is this trial required if the system is proven elsewhere?
A … We need to prove that both wet and dry sludge can be composted in bags without
undue odour and that bagged aeration does not emit odour – and the ability to work within
landfill resource consent conditions.
B … We need to prove dried sludge composting is economically viable (not composted this
way elsewhere to our knowledge) given the KCDC drying facility reduces the Nitrogen within
the sludge.
In bag composting is dependent on the available blending agent … green and wood wastes
are readily available at the Otaihanga landfill site via the CNZ composting business operation.
We have to determine the effectiveness of both woodwaste and greenwaste for Kapiti
waste streams which vary by Carbon:Nitrogen ratio considerably.
D … This will be the first formal trial of the process to our knowledge in NZ using a dry
sludge (80% dry solids).
Access to necessary waste streams.
Sewage sludge at 80% DS (dried solids) is normally available via KCDC WWTP located at
Otaihanga, and 20% DS when breakdowns or annual maintenance necessitates closure of
the drying facility. Greenwaste is available through Composting NZ immediately adjacent to
the KCDC WWPT.
Various untreated wood waste, specifically pallet wood waste is available in Kapiti and all
over the region, much of which is still landfilled.
Revenue Projections
The landfill is due to close for biosolid (sludge) disposal in July 2015 … unless this sludge is
land applied via some alternative process, the alternative is disposal at Silverstream Landfill
currently at $113 (GST Inc) per tonne plus transport. Likely to cost $180+/tonne (+GST) with
transport included.
The proposed trials will confirm anticipated production cost estimates for KCDC WWTP
biosolids composting, refine bulking agent optimisation (wood versus greenwastes) and
prove whether local biosolids recycling through composting can be achieved within the
likely costs of disposal to landfill.
Local recycling of this sludge through composting within this cost not only fulfils a council
objective to minimise waste to landfill and, it also keeps this waste within the district and
saves money … and if proven to be a suitable industrial soil (as an Aa rated screened
compost blended product) it will have commercial value further reducing the effective
cost of sludge disposal to KCDC ratepayers.
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NB ground application of dried biosolids (either blended or raw) is unlikely to work due to the odour
anticipated when moisture is applied through rain. Combustion is likely to be cost prohibitive at KCDC scale (no
appropriate local combustible waste streams available) and industrial scaled vermi-composting only has its’
place where remote location and industrial wood residues are appropriate.

Other Considerations
Output
The output compost will be a mixture of compost soils and oversized carbon material. The
oversized material (40-50%) can be screened off as a potential carbon source for further
composting … so identifying the volume of oversize is important for planning purposes as it
will reduce the cost of sourcing carbon bulking agent should the trials progress to industrial
scale.
We propose 4 trail bags … each with a volume of 90m3, each with 26m3 equivalent of
sludge (at nitrogen ratios equivalent to the 20% dry solids wet sludge) … so 360 m3 of
composted material.
This will render down to 180m3 to 200m3 of compost after 12 weeks in a bag and a further
10 weeks settling. Of this the oversized carbon material (wood and larger bark) will be
between 80m3 and 100m3 and the pure compost output will be near 100m3.
This material can be applied to the landfill as a top soil and cover mulch accordingly –
subject to Regional Council approval.

Leachate … can either be land applied through spraying if consented or recycled back
through the WWTP. Please note – the volume of leachate may be very minimal so this is an
issue that may not exist.
Odour … Mixing wagon preparation may emit some odour so best to prepare this stage
when wind is minimal. In a commercial operation this stage is often handled inside a
building to control odours, otherwise wind control is exercised.
Used bags … can be collected and recycled.
Processing Guidelines
The composting process is by nature one that requires experience, in particular experience
to the moisture levels of the compost when being bagged. Moisture level of the mixed
compost at bagging should be as near to 50% as possible. Wet sludge at 80% moisture is
unlikely to require additional moisture when blended with normal greenwaste or wood
waste. But composting dried sludge (20% moisture) will require added moisture – this is
where experience will come in.
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To the best of our knowledge this will be the first time dried sludge has been composted
which is why Nitrogen analysis is important within the budget, and also why a budget for
leachate control may be required.
The process is not a complex one but requires attention to detail … manage the bagged
material to thermophilic temperature (55+ degree C) for three days and control the process
to a formula beyond this time. As long as the heavy metal levels are suitable an output Aa
rated product is likely to be commercially viable in the future if NZ, and specifically GWRC
progress toward international standards and standards already in place in other councils in
NZ.
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Waste Levy Fund for New Technologies and Seed Funding
Full Grant Application Form
Please refer to the Fund Criteria & Application Guidelines for information and guidance on
the fund for New Technologies and Seed Funding. Please note: you must choose which of
the two categories in this fund you are applying for.
1. Name of Project/Business/Organisation Applying:
BIOBAGGA Ltd
2. Contact Person: Please obtain the consent of this person to provide their details. This
consent is required in accordance with the Privacy Act 1993.
Name:
Andrew Walker
Role within project/business/organisation:
Director
Address:
195a Whitemans Valley Rd
Upper Hutt 5371

Mailing address (if different):

Contact phone number/s:
04 5286999
(day)
04 5286999

(night)
Email address:
biobagga@gmail.com
3. I am/we are interested in applying for the following fund (tick one):
Category A: New Technologies Fund (go to Section 4)
Category B: Seed Funding (go to Section 5)
SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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Section 4: Category A: New Technologies
Please continue on a separate sheet if necessary.
4.1 Brief overall view of the underpinning concept of your project

4.2 Describe the technological innovations involved in your project

4.3 Describe and/or provide proof of a unique intellectual property contribution that
your project is making

4.4 Describe the programme and process for testing your innovation

SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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4.5 How will you develop the business based on this technology/project? Provide a
programme for business development of the end product/results of the project/trail.

4.6 What are the particular features of this project which would make Kāpiti Coast
District Council give it preference in making this funding decision?

4.7 Project budget
Please supply a full project budget and indicate which costs you are requesting funding for.
Please indicate how much you are contributing to the project. If you are registered for GST
please do not include GST in these figures. Please round all figures to the nearest dollar.

4.8 Funding details
If you are registered for GST please do not include GST in these figures. Round all figures
to the nearest dollar.
Have you applied to any other organisation for funding for this project?
Yes
No
If yes, please list the other funding contributors, the amount of money you are applying for
and when you will know the result of your application.

SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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Section 5: Seed Funding
Please continue on a separate sheet if necessary.
5.1 Business case
Please attach a business case which includes:
• evidence that access to necessary waste streams has been secured from the
supplier(s);
• assumptions around waste stream costs, current and projected operating costs,
projected revenue and end-use markets; and
• provision for contingencies and a structured response to rising waste resource costs
and/or end-use market failure.
Note that Council can request review and (independent) sign off of the assumptions and
of the information around contingencies and the requested structured response.
5.2 Performance post Council funding
Please provide estimates of how well the project will perform once Council and any other
external funding ceases.
Post funding the project will enable the council to dispose of sewage sludge within the region
through recycling rather than landfilling at a cost less than landfilling charges ... transport
plus disposal costs.
Please see attached document.

5.3 Scale of waste minimisation
Please provide estimates of how much waste minimisation your project will be responsible
for in the Kāpiti Coast District.
Current KCDC dry sludge (20% moisture content) per day averages near 3 tonne ... by 365
days per year ... 1000+ tonne per year.
Plus wet sludge volumes when the drying plant is not running.

5.4 Economic benefits
Please indicate what you estimate the benefits to the local or regional economy will be.
What is the evidence for your estimates?
The landfill charge at Silverstream Landfill currently is $113/tonne ($98 plus GST), if this
sludge is to be composted rather than landfilled at Silverstream in the future it will keep
$100,000 per year in the region (and reduce the Hutt Councils income from Kapiti
ratepayers similarly). Processed through Composting NZ a well known local business.
Therefore the value to the local economy is at least $100,000 per year.
Plus any product sales income as markets for industrial soils made from blended sludge
compost evolve.

SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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5.5. Funding Details
If you are registered for GST please do not include GST in these figures. Round all figures
to the nearest dollar.
Have you applied to any other organisation for funding for this project?
Yes

No

If yes, please list the other funding contributors, the amount of money you are applying for
and when you will know the result of your application.
Have been approached by another council to assist develop a full production system, not a
trial or WMF funded system. Discussions are ongoing.

3. Signature of Applicant
Please insert scanned image from your computer:

The proposed trials will confirm industrial cost estimates for KCDC WWTP biosolids composting, refine bulking
agent optimisation (wood versus greenwastes) and prove whether local biosolids recycling through composting
can be achieved within the likely costs of disposal to landfill.

______________________________
Date:
8 December 2014

4. Details of organisation
GST Number (if applicable):
104 - 711 - 901
Bank Account Details:
ANZ 06 0773 0319478 00

Please attach or scan a bank deposit slip which shows your account name and number.

SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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8. Declaration
(PLEASE PROVIDE TWO SIGNATURES)
We hereby declare that the information supplied here on behalf of our organisation is correct.
We consent to the Council collecting and retaining the personal contact details provided in
this application and using these details for the purpose of assessment of this scheme.
If the application is successful, we agree to use the monies for the purpose for which they
are granted and account for them or, in the event that is not possible, such monies will be
refunded to the Council.

We consent to the Council collecting and retaining the personal contact details provided in
this application and using these details for the purpose of assessment of this scheme.

Name:
A D Walker
Position in organisation:
Director
Signature (insert scanned image from your computer):

(sole proprietor at present)
_______________________________
Date:
8 December 2014

Name:
Brendon Malia ... Composting New Zealand
Position in organisation:
Managing Director
Signature (insert scanned image from your computer):

_______________________________
Date:
9 December 2014

SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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Checklist: have you……..
Completed all relevant sections of this form (i.e. Sections 1,2, 3 or 4, 5, 6, 7)?
Attached all relevant supporting documentation, including copies of quotes, etc?
Included a description of your project, including what is involved, resources required,
expected timeframe etc?
Addressed how your project meets the New Technologies or Seed Funding Grants criteria?
Checked that your figures add up?
Given details of a daytime contact person?
Signed & dated the application form?
Signed & dated the declaration?

Please send your application, to be received by 5.00pm on 13 February 2015;
Electronically to:

simon.calcinai@kapiticoast.govt.nz

By post to:

Waste Levy Fund
C/- Simon Calcinai
Kāpiti Coast District Council
Private Bag 60601
Paraparaumu 5254

Or deliver to:

Kāpiti Coast District Council
175 Rimu Road
Paraparaumu

Expressions of Interest must be received by 3 October 2014.
If you require any assistance in completing this form, please contact Simon Calcinai:
simon.calcinai@kapiticoast.govt.nz.

SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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Waste Levy Fund for Seeding Fund Business Case:
Vermicomposting of Otaki biosolids
Project description
This project will test the viability of co-vermicomposting two wastes currently
disposed of to landfill: Kapiti Coast waste water treatment plant solids and waste
plasterboard (gypsum). If successful, the project will lead to the diversion of an
estimated 5-6000 tonnes of organic waste (biosolids and GIB) from landfill.
Estimated revenue generation from every 1000 tonnes of waste processed would be in
the region of $38,000.
Vermicomposting has been found to be a viable option for transforming organic waste
such as biosolids into useful, nutrient rich compost. During the vermicomposting
process organic matter is decomposed by earthworms and microorganisms, stabilising
the substrate and mineralising nutrients. A diverse range of feed stocks can be used
and providing certain parameters are maintained this is a cost effective and fairly
rapid treatment compared to standard composting.
Seed funding for a known technology
Vermicomposting of biosolids is a commonly used waste management strategy both
in New Zealand and overseas. What is NEW is testing the viability of the processing
using dried biosolids and construction plasterboard.
Although this is a KNOWN technology a trial is still required for the following
reasons:
 Vermicomposting of thermal dried biosolids has not been undertaken in New
Zealand to the best of our knowledge, thus parameters for effective
vermicomposting must be determined.
 Co-vermicomposting of biosolids and construction plaster board has not been
undertaken in New Zealand to the best of our knowledge. The literature
suggests that addition of construction plaster board to biosolids will help
balance the C:N ratio of the feed stock so conditions are optimal for the
composting worms. Again, a trial is required to determine the parameters for
effective vermicomposting.
 Vermicomposting of waste is commonly undertaken in windrows or concrete
bays. Vermicomposting on a very small experimental scale has been
undertaken successfully by CIBR in plastic containers and results were
encouraging. The advantages of plastic containers are the ability to provide a
full enclosed system thereby reducing any discharges to the environment – in
addition it is easier to provide the worms with optimal conditions for
composting (e.g. temperature and moisture); thus a trial of the novel plastic
vermicomposting units to be used in this project is required to determine the
parameters for effective vermicomposting.

Outcome benefits to waste minimisation in Kapiti Coast
The Kapiti Coast produces an average of 1,500 tonnes of dried biosolids on an annual
basis which is currently disposed at the Otaihanga Landfill (1,503 tonnes of dried
biosolids for the year 2013/2014) The Otaihanga Landfill is closed to domestic waste
and although the current resource consent allows biosolids disposal until 2020, it is
estimated that the landfill will be full in a few years (pers.comm. KCDC), thus
alternatives must be sought. At that point, KCDC faces significantly higher per tonne
cost of landfilling at the Hokio or Silverstream landfill, plus transportation costs.
In addition, a significant waste for the region is construction plasterboard. It is
estimated that construction and demolition waste may represent up to 20% of waste
going to landfill1. Winstone Wallboards Ltd (a major producer of GIB) have
expressed an interest in exploring vermicomposting as an alternative to landfilling
waste construction GIB. Unlike many other waste streams, there are good prospects
for alternative, beneficial end-use options for biosolids and construction wastes such
as gypsum.
Landfilling of wastes with alternative potential beneficial re-use runs contrary to the
thrust of current legislation and to international environmental policy and increased
community awareness of, and support for waste minimisation. This project will re-use
two significant wastes, biosolids and GIB, and produce a nutrient rich fertiliser with
potential economic opportunities. It will contribute to achieving long term waste
minimisation by diverting over 5,000 tonnes of organic waste and generating savings
in inorganic fertilisers imported and greenhouse gas production. Vermicomposting of
biosolids is undertaken successfully around New Zealand including Rotorua District
Council and Western Bay of Plenty District Council, winner of the MfE Green
Ribbon Award and the first council to undertake full scale vermicomposting in New
Zealand.
Project operating costs
Detail
Site preparation
(e.g. earthworks, foundation preparation etc)
Consumables
(e.g. vermicomposting units, sampling bottles,
worms etc)
Analytical costs
(e.g. chemical and biological testing of
vermicompost and leachate)
Laybys Staff time
(Salary cost $75 per hour for 185 hours)
Travel
(e.g. ESR staff travel to Otaki)
Miscellaneous costs e.g. Resource Consent
Total estimated cost
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Cost
$4,000
$7,000

$6,000

$14,000
$2,000
$7,000
$40,000

Waste Plasterboard composting – Literature review, prepared for the Ministry of the Environment,
September 2008, Envision New Zealand Limited.

Co-funding
The CIBR programme will provide $5,000 co-funding to support technician Sarah
Quaife (Salary cost $83 per hour for 60 hours) to help manage the vermicomposting
process. It may also facilitate other CIBR team members to be involved in the
research project as and when their specific expertise is required.
End-use markets
As this proposal is for a trial only, a comprehensive market study has not been
undertaken. However previous experience in New Zealand (e.g. mynoke.co.nz;
Western Bay of Plenty District Council) has demonstrated that vermicomposted
biosolids can produce a nutrient and humus rich organic fertiliser and soil conditioner
and that market for products are commercially viable. There is also a growing
awareness in the primary sector of the benefits of compost application and sustainable
production techniques due to increasing oil prices (reflected in higher fertiliser
prices).
Commercial/local Government use
Local Government e.g. KCDC, could be a primary user of the vermicompost for
applications such as topsoil/soil amendments for road and construction work;
landscape plantings in parks, reserves and cemeteries. Indeed the KCDC “Regional
Land Transport Strategy” includes plans for improvements to local roads in
Paraparaumu at the top and the Peka Peka to Ōtaki expressway.
The Kapiti region is well known for its plant nurseries, with at least 10-15 in the
region. Use of vermicompost in the propagation of ornamentals, natives etc could be
a significant market as it is non-food chain thus minimises any public perception
issues that often arise with the re-use of human waste in food production.
In other regions vermicomposted biosolids has been re-used by maize farmers
(Mynoke), the Kapiti Region has around 2000 hectares of maize, a potential end-use
market for Kapiti vermicomposted biosolids.
Domestic use
A research project was undertaken by CIBR in Kaikōura to investigate management
options for the 1,500 tonnes of stockpiled sewage sludge/biosolids. The Kaikōura
District Council and community worked with CIBR to explore and find acceptable
reuse options. As part of the research project a cost benefit analysis (CBA) was
carried out to assess the relative net cost of each of several biosolids reuse options,
this CBA included an investigation into personal and community’s “willingness to
use‟ and “willingness to pay‟ for vermicomposted biosolids. For vermicomposted
biosolids, 40% were willing to use it on their vegetable gardens, 30% would use on
trees with edible fruit, 20% would not use on trees with edible fruit and 10% would
not use at all. These results indicate that there is a potential niche market for biosolids
compost in the community. A more comprehensive market study would need to be
conducted in the Kapiti region if the Council and community elected to explore the
option of vermicomposting biosolids further.

Projected revenue
If the pilot plant expands to a commercial full scale plant the revenue for the
composted product is projected to be $38/tonne which would equate to $38,000 per
tonne for every 1000 tonnes processed.
Contingencies/market failure etc
The partners (Laybys NZ and CIBR) recognise potential barriers exist to the
beneficial re-use of more contentious wastes such as biosolids. Risks to market will
be minimised through the strong involvement of the community via local primary and
secondary school students. Exploring with the community how waste can be made
“safe”, or transformed from ‘tapu to noa’ will help address concerns about biosolids
(human waste) being added to soil. Laybys NZ and CIBR recognise that KCDC has
existing relationships with TWOK (Te Whakaminenga o Kāpiti) and ART (Āti Awa,
Toa, Raukawa) confederation and conversations around alternative biosolids
disposal/re-use methods are on-going. We would work with the Council to add value
to these conversations.
Detailed vermicomposting process
What worms need: The five essentials.
1)

2)
3)
4)
5)

A hospitable living environment i.e. bedding. The bedding needs to
have high water absorbency to retain moisture as worms breathe
through their skin; must be ‘bulky’ to allow free flow of oxygen or the
worms will be oxygen starved; must be low in protein or nitrogen and
high in carbon (known as the C:N ratio) to help the worms break down
their bedding and food slowly so they don’t produce too much heat
(like in a compost heap) as heat would kill the worms. Waste
construction plasterboard fulfils all the above criteria.
A food source. Biosolids are an excellent source of carbon and
nitrogen.
Adequate moisture and a suitable pH
Adequate aeration
Protection from extreme temperatures – this will be provided by a
surface covering of recycled glass which traps heat.

Pilot Plant Design
Location: The trial vermicomposting plant will be situated on 200m2 area in a
paddock next to the Otaki Resource Recovery Centre, 1 Riverbank Road, Otaki on the
land currently leased by Silaca Glass Crushers. The location of the trial at the Silaca
Glass Crushers site is illustrated in Figure 1. This site is currently leased from the
KCDC by Silaca Glass Crushers to carry out glass recycling/crushing. For the trial to
take place the lease must be amended by KCDC to accommodate the
vermicomposting of biosolids. Greater Wellington Regional Council have been
consulted about the vermicomposting trial and have indicated that a resource consent
will likely not be required (Kirsty van Reenen, Resource Advisor, GWRC, pers
comm. 27th January 2015).

Proposed site for
the
vermicomposting
trial

Land leased
by Silaca
glass
crushers

Figure 1. Proposed location of vermicompost trial at Silaca Glass Crushers site
at Ōtaki Resource Recovery Centre.
Site management: There will be no discharges to land or water of any biosolids or
vermicompost from the site. The total trial area will be covered with a plastic skin (34mm thick) to allow containment of any spills and protect the underlying soil. Any
spillage of biosolids will be cleaned immediately and disposed of to the landfill.
Discharge to the environment
Land and water: There will be no discharges to land or water of any biosolids or
vermicompost from the site. Any leachate produced will be collected and stored on
site in 20 litre sealed drums. At the end of the trial the leachate will be taken to the
Paraparaumu WWTP for disposal. The leachate will be analysed to ensure it does not
constitute any risks to the functioning of the treatment plant. The disposal of
vermicompost leachate to the WWTP at Paraparaumu has been discussed with Dave
Bassett WWTP manager (phone call between Jacqui Horswell and Dave Bassett,
Tuesday 13th January 2015) and no significant issues were identified. The leachate
drums will be transported to the WWTP at Paraparaumu by Laybys New Zealand
Limited.
Air: It is possible that odour may be generated by the vermicomposting of biosolids.
The biosolids are thermal dried secondary biosolids. During the vermicomposting
process the vermicompost will be wetted to a water content of 75%. This re-wetting
process may cause minor odours to be detected on site but they are unlikely to be
offensive or objectionable beyond the boundary of the site. In addition, several
management strategies will be put in place:
1. The small size of the trial will ensure odour generation is minor.
2. Containment of the vermicompost in sealed plastic bins with lids.
3. A surface covering of the vermicompost with recycled glass.

4. The vermicomposting process itself creating an aerobic environment (most
odours are produced in anaerobic environments).
The predominant land use surrounding Ōtaki Resource Recovery Centre is light to
heavy industrial activity and farm land and the closest residential area is
approximately 0.5km away. Thus, the environment is not considered to be particularly
sensitive to any odour discharge.

Transport of biosolids for vermicomposting: The transport of the dried biosolids from
Paraparaumu to Otaki has been discussed with Dave Bassett WWTP manager (phone
call between Jacqui Horswell and Dave Bassett, Tuesday 13th January 2015). Due to
the small size of the trial, only 20 tonnes of biosolids will be required. Currently the
thermally dried biosolids is loaded into skips with lids and is transported to the
landfill by the contractor “Clean Green”. Skips will be transported to the Silaca Glass
Crushers site as and when required and there will be no storage on site, the
transportation will be undertaken by Laybys New Zealand. As the biosolids are
thermally dried and contained in sealed skips there is limited risk to public health
from transportation of biosolids by road to the Ōtaki Resource Recovery Centre and
the Silaca Glass Crushers site.
Transport and sourcing of construction paster board for vermicomposting:
Winstone Wallboards Ltd (a major producer of GIB) will source and transport the
approx. 10 tonnes of construction paster board to the Ōtaki Resource Recovery
Centre. The plaster board will be unloaded to a bunded site at the trial and covered
with black plastic to prevent wetting until used. Just before use the plaster board will
be chipped to approx. 5mm by machinery on site at Silaca Glass Crushers.
Appropriate personal protective equipment (e.g. gloves, masks, safety glasses etc) will
be provided, hand washing facilities are available on site, alcohol hand wash will also
be provided on site.
Trial set-up: At a bunded site, the biosolids will be mixed with the bulking agents
(construction plaster board) to an optimum C:N ratio for vermicomposting (C:N = 25)
and then manually placed into the vermicompost units (see section below on
vermicompost units) using spades. Data provided by the KCDC indicate that risks to
human health from potentially pathogenic organisms in the biosolids is extremely low
as the biosolids have been thermally dried – the levels of the indicator organism
Escherichia coli are less than 100 MPN/g and would meet Grade A of the current
Ministry for the Environment, New Zealand Water and Wastewater Association
(2003) Guidelines for the Safe Application of Biosolids to Land in New Zealand;
Grade A biosolids are effectively “pathogen free’ and considered to be of significantly
high quality that they can be safely handled by the public and applied to land without
significant risk of adverse effects. However as an extra precaution personnel mixing
the biosolids and construction plaster board will wear appropriate personal protective
equipment (e.g. gloves, masks, safety glasses etc), hand washing facilities are
available on site, alcohol hand wash will also be provided on site. As we wish to
carefully control the water content of the vermicompost, the trial will be set-up on a
dry day.

Once in the vermicompost units the water content will be adjusted to 75% using a
hose and the material gently mixed using spades. Worms (Eisenia fetida) will be
added (1.6-2.00 kg m2 population densities).
Vermicompost units: The custom made vermicomposting units will be made from
recycled plastic, 6m long by 1.6 wide, provided by local plastic recycler – Otaki
recyclers. The vermicomposting units will have a leachate collection portal at one
end.
The compost will be covered with approx. 25mm cover of 500µm recycled glass to
maintain the temperature between 15 – 20°C and moisture over the course of the
composting. This novel use of recycled glass will provide a further end-use for this
product.
Monitoring of the vermicompost trial: Monthly samples will be collected and
analysed for a range of chemical and biological parameters that are known to give an
indication of the vermicomposting process and its stages (Dehydrogenase enzyme
activity, Total Escherichia coli (E.coli), phosphate (Olsen P), nitrate and ammonia).
Once the vermicompost process is complete and the compost is stabilised, a
subsample will be taken for more extensive analysis. Analysis will include the
parameters required for ‘grading’ the product on a microbiological and chemical basis
to meet the Grade A criteria in the Biosolids Guideline – i.e. a product that is safe to
be handled by the general public and therefore sold as a fertiliser for use in home
gardens. Analysis of the fertiliser quality of the product will also be undertaken (e.g.
carbon, nitrogen, phosphate etc).
Disposal of trial vermicompost: At completion of the trial, the vermicompost will be
transported in skips with lids to the Otaihanga Landfill and used to cap the landfill.
Economic benefits to the local or regional economy
The KCDC produces an average of 1,500 tonnes of dried biosolids on an annual basis
which is currently disposed at the Otaihanga Landfill, the landfill will shortly be full
and it is Council’s intention to no longer landfill biosolids from July 2015 onwards
(pers comm. Nienke Itjeshorst 22 December 2014). Costs associated with transport
and disposal of biosolids outside the region will be significant (estimated at around
$150-200/tonne to landfill). Costs to the Council to vermicompost biosolids would be
approximately half that of landfilling outside the district, estimated to be $80-85/tonne
(based on current costs to Rotorua District Council to vermicompost their biosolids).
Thus direct savings to the Council will be significant (estimated to be around
$150,000 - $200,000). Significant savings will also be realised by the local building
industry that will also save landfill costs of around $500,000 of waste construction
GIB that can be utilised in the vermicomposting of organic wastes in the region2.
Additional to this would be potential revenue generation from sales of vermicompost
at around $38,000 per tonne for every 1000 tonnes processed.
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Kapiti Coast estimates that waste to landfill (via Otaihanga Landfill and transfer stations) was 22,000
tonnes for 2009/2010; construction and demolition waste may represent up to 20% of waste going to
landfill. (4,400 tonnes) (Wellington Regional Waste Assessment, Morrison Low, 2011).

Potential for a full scale plant
Laybys New Zealand Limited would be interested in working collaboratively with the
KCDC to develop vermicomposted biosolids as a business after a successful trial. As
the largest volume of biosolids is produced at Otaihanga, it is highly unlikely that a
full scale vermicomposting plant would be built at the Ōtaki Resource Recovery
Centre. Discussions would be entered into with the KCDC as to the most appropriate
location for such a plant. The use of the recycled plastic vermicomposting unit design
would be transferable to any location and we envisage that this design could be
expanded to a full scale plant, however, it should be noted that this application is for a
TRIAL to test the viability of vermicomposting thermal dried biosolids in fully
contained recycled plastic units. It is very difficult to present a full business case with
respect to a full scale plant until the trial has been completed.
Additional benefits to the region
Kāpiti Coast District Council is committed to sustainability and environmental
management with “reduction of organic waste to landfill” a key waste minimisation
initiative that is part of Council's CEMARS certification programme. The Council has
also developed a set of water and zero waste education resources for schools.
There is an opportunity for this project to provide additional benefits to the Council’s
education outreach programmes by strengthening science literacy, science citizenship
and environmental stewardship and providing communities with pathways for making
decisions that will better protect the environment. We propose to work the Council
educators (e.g. Simon Calcinai) to add value to current programmes of work.
Examples may include science projects centred on the notion that “there’s no such
place as away”, the project could explore current waste disposal to landfill and
investigate if waste can be “transformed’ from tapu to noa by processes such as
vermicomposting. Classroom activities could include worm lifecycles, soils and
minerals, toxicology, waste auditing, experiments for vermicomposting of food scraps
mixed with organic waste streams, such as construction waste, and the design of
creative projects to reuse construction wastes. A visit to the Otaki landfill and other
innovative waste or environmental initiatives in the area could be arranged. Students
would not however be handling biosolids.
This educational model aligns with the new Government’s strategic plan to encourage
and enable better engagement with science and technology across New Zealand “A
Nation of Curious Minds - He Whenua Hihiri i te Mahara” by creating new
opportunities for teachers and students to engage with scientists and industry both
inside and outside the classroom; encouraging the science sector to be more engaged
with the wider community so New Zealanders are more aware of the relevance of
scientific research and the new technologies and innovations it provides.
Team track record
The business case specified in this proposal is provided by Laybys New Zealand and
The Centre for Integrated Biowaste Research (CIBR).
Laybys New Zealand
Laybys NZ Ltd (WN/908287) has been in the waste business since 1998. The main
focus of the business is the manufacture of portable environmental sanitation

equipment for the portable toilet industry, namely placing “kiwi loo” portable toilets
in rest areas on State Highways including disposal of toilet waste.
Director, Barry Lucinsky has worked extensively with young people in “Keep New
Zealand Beautiful” projects and also employs students from the local college in his
other successful business venture SilicaGlass. He is passionate about the environment
and working with future generations.
The Centre for Integrated Biowaste Research (CIBR)
CIBR is collaboration between 8 New Zealand research institutes, universities and
research partners. CIBR has over 20 years’ experience working with biosolids and
beneficial re-use scenarios. Specialists in environmental microbiology and
toxicology, forest ecology, soil science, molecular biology, soil chemistry and
biochemistry, social sciences, and Māori issues-based research the CIBR has a broad
range of skills. We are able to characterise chemical and microbial levels in biosolids
and generate environmental fate, transport and effects data for priority chemicals and
microbes.
Dr Jacqui Horswell is an environmental microbiologist and leads the Centre for
Integrated Biowaste Research. She has a wealth of experience of the New Zealand
waste and land management sectors, having worked with them on her research for
over 16 years. She is one of New Zealand’s leading experts on microbial
contaminants (e.g. pathogens) in human waste. Jacqui has a keen interest in science
education and is currently working with a local school on a project linking with the
Faculty of Education at Victoria University of Wellington aimed at increasing
scientific literacy in students.

Waste Levy Fund for New Technologies and Seed Funding
Full Grant Application Form
Please refer to the Fund Criteria & Application Guidelines for information and guidance on
the fund for New Technologies and Seed Funding. Please note: you must choose which of
the two categories in this fund you are applying for.
1. Name of Project/Business/Organisation Applying:
Laybys New Zealand Limited

2. Contact Person: Please obtain the consent of this person to provide their details. This
consent is required in accordance with the Privacy Act 1993.
Name:
Barry Lucinsky

Role within project/business/organisation:
Director

Address:
44 Te Horo Beach Road,

RD 1
Otaki 5581

Mailing address (if different):

Contact phone number/s:
027 270 8206

(day)
06 364 3379

(night)
Email address:
jacqui.horswell@esr.cri.nz

3. I am/we are interested in applying for the following fund (tick one):
Category A: New Technologies Fund (go to Section 4)
Category B: Seed Funding (go to Section 5)
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Section 4: Category A: New Technologies
Please continue on a separate sheet if necessary.
4.1 Brief overall view of the underpinning concept of your project

4.2 Describe the technological innovations involved in your project

4.3 Describe and/or provide proof of a unique intellectual property contribution that
your project is making

4.4 Describe the programme and process for testing your innovation
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4.5 How will you develop the business based on this technology/project? Provide a
programme for business development of the end product/results of the project/trail.

4.6 What are the particular features of this project which would make Kāpiti Coast
District Council give it preference in making this funding decision?

4.7 Project budget
Please supply a full project budget and indicate which costs you are requesting funding for.
Please indicate how much you are contributing to the project. If you are registered for GST
please do not include GST in these figures. Please round all figures to the nearest dollar.

4.8 Funding details
If you are registered for GST please do not include GST in these figures. Round all figures
to the nearest dollar.
Have you applied to any other organisation for funding for this project?
Yes
No
If yes, please list the other funding contributors, the amount of money you are applying for
and when you will know the result of your application.
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Section 5: Seed Funding
Please continue on a separate sheet if necessary.
5.1 Business case
Please attach a business case which includes:
 evidence that access to necessary waste streams has been secured from the
supplier(s);
 assumptions around waste stream costs, current and projected operating costs,
projected revenue and end-use markets; and
 provision for contingencies and a structured response to rising waste resource costs
and/or end-use market failure.
Note that Council can request review and (independent) sign off of the assumptions and
of the information around contingencies and the requested structured response.
5.2 Performance post Council funding
Please provide estimates of how well the project will perform once Council and any other
external funding ceases.
Laybys NZ Ltd would be interested in working collaboratively with the KCDC to develop
vermicomposted biosolids as a business after a successful trial. The use of the recycled
plastic vermicomposting unit design would be transferable to any location and we could be
expanded to a full scale plant. Vermicomposting of biosolids is undertaken successfully
around New Zealand including Western Bay of Plenty and Rotorua District Councils.
Estimated economic revenue for the vermicomposted product is $38/tonne which would
equate to $38,000 per tonne for every 1000 tonnes processed. Markets would include Local
Government e.g. road and construction work such as the Peka Peka to Otaki expressway;
the horticultral and agricultrual sector.

5.3 Scale of waste minimisation
Please provide estimates of how much waste minimisation your project will be responsible
for in the Kāpiti Coast District.
The KCDC produces an average of 1,500 tonnes of dried biosolids on an annual basis. The
project seeks to redirect all the biosolids from landfill to a vermicomposting plant to be used
as worm feed stocks. The project will also investigate the viability of vermicomposting
construction GIB as an alternative to landfilling; currently construction and demolition waste
may represent up to 20% of waste going to landfill (approximately 4400 tonnes of the
estimated 22,000 waste to landfill for 2009/2010). We estimate approximately 5-6000 tonnes
of organic waste (biosolids and GIB) could potenially be diverted from landfill in this project.

5.4 Economic benefits
Please indicate what you estimate the benefits to the local or regional economy will be.
What is the evidence for your estimates?
The cost of disposal of the biosolids and construction GIB to landfill in the future is
significant. Vermicomposting may be a viable reuse option for all the biosolids produced at
the Paraparaumu WWTP. There will be some costs for the Council associated with
vermicomposting biosolids (estimated around $80-85/tonne) but these costs will likely be half
that of dicposal to landfill outside the district. Cost recovery by the production of a
commercially viable nutrient and humus rich organic fertiliser and soil conditioner will also
benefit the region. Siginfcant savings will also be realised by the local building industry who
will also save landfill costs of waste construction GIB that can be utilised in the
vermicomposting of organic wastes in the region; conservative estimates based on landfill
costs suggest savings of around $500,000.
SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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5.5. Funding Details
If you are registered for GST please do not include GST in these figures. Round all figures
to the nearest dollar.
Have you applied to any other organisation for funding for this project?
Yes
No
If yes, please list the other funding contributors, the amount of money you are applying for
and when you will know the result of your application.
The CIBR programme will provide $5,000 co-funding to support technician Sarah Quaife
(Salary cost $83 per hour for 60 hours) to help manage the vermicomposting process. It
may also facilitate other CIBR team members to be involved in the research project as and
when their specific expertise is required. This co-funding is pre-approved by CIBR
programme leader Jacqui Horswell

3. Signature of Applicant
Please insert scanned image from your computer:

______________________________
Date:
10/2/15

4. Details of organisation
GST Number (if applicable):
092923223

Bank Account Details:
01 0666 01 81 27400

Please attach or scan a bank deposit slip which shows your account name and number.
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8. Declaration
(PLEASE PROVIDE TWO SIGNATURES)
We hereby declare that the information supplied here on behalf of our organisation is correct.

We consent to the Council collecting and retaining the personal contact details provided in
this application and using these details for the purpose of assessment of this scheme.
If the application is successful, we agree to use the monies for the purpose for which they
are granted and account for them or, in the event that is not possible, such monies will be
refunded to the Council.

We consent to the Council collecting and retaining the personal contact details provided in
this application and using these details for the purpose of assessment of this scheme.

Name:
Barry Lucinsky

Position in organisation:
Director

Signature (insert scanned image from your computer):

_______________________________
Date:
10/2/15

Name:
Jacqui Horswell

Position in organisation:
Project collaborator from ESR/CIBR

Signature (insert scanned image from your computer):
SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15
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_______________________________
Date:
10/2/15
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Checklist: have you……..
Completed all relevant sections of this form (i.e. Sections 1,2, 3 or 4, 5, 6, 7)?
Attached all relevant supporting documentation, including copies of quotes, etc?
Included a description of your project, including what is involved, resources required,
expected timeframe etc?
Addressed how your project meets the New Technologies or Seed Funding Grants criteria?
Checked that your figures add up?

Given details of a daytime contact person?
Signed & dated the application form?
Signed & dated the declaration?

Please send your application, to be received by 5.00pm on 13 February 2015;
Electronically to:

simon.calcinai@kapiticoast.govt.nz

By post to:

Waste Levy Fund
C/- Simon Calcinai
Kāpiti Coast District Council
Private Bag 60601
Paraparaumu 5254

Or deliver to:

Kāpiti Coast District Council
175 Rimu Road
Paraparaumu

Expressions of Interest must be received by 3 October 2014.
If you require any assistance in completing this form, please contact Simon Calcinai:
simon.calcinai@kapiticoast.govt.nz.

SW/06/05/02/04: Kāpiti Coast District Council Waste Levy Fund 2014-15

9

