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2. EXECUTIVE SUMMARY
The NBPOL Milne Bay’s Sustainable Water Management Plan provides the basis by which the Company
manages its water extraction, consumption and discharge to operate in a truly sustainable fashion
consistent with its production goals and commitment to providing a healthy living environment for
employees and their dependents in Company Housing facilities.
Consequently, the focus of this plan is on:






Minimising the quantity of water extracted from groundwater sources for process and domestic
consumption through increasing production efficiency and educating personnel on the prevention
of waste.
Minimising the quantity of surface water extracted for irrigation in the nursery consistent with
production requirements by minimising leaks and wastage.
Ensuring that effluent from process and domestic sources meets or exceeds Papua New Guinea legal
discharge requirements and improving on these where practical.
Ensuring that the quality of water runoff to rivers from plantation areas is as high as practicable
through control of the application of fertiliser and herbicide, maintenance of buffer zones and cover
cropping.
Establishing and maintaining a water quality monitoring program to provide reliable management
information on the quality of water resources in the area occupied operations and thus supporting
the quality of management decisions regarding water resources.

Even in Papua New Guinea where rainfall is high, water is a natural resource that requires management
and protection to ensure the long term sustainability of the operation and the long term health of
stakeholders and the environment.
This plan must be reviewed annually to determine if currently planned tasks are achieving the desired
outcome and to determine if any changes in the operating environment require changes to the way that
water resources are managed by the Company.
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3. INTRODUCTION
This Plan for sustainable water management at New Britain Palm Oil Limited Milne Bay Estates (MBE) has
been developed to ensure water resources are used sparingly and effectively by Company operations to
minimise the environmental impacts of its presence, both in depleting or re-directing existing natural
water supplies and minimising pollutants that may escape from Company operations and enter the local
water systems.
NBPOL Milne Bay’s operations are located near Alotau in the Milne Bay Province, Papua New Guinea
(Appendix 10.1).
Papua New Guinea (PNG) is officially the Independent State of Papua New Guinea, a country in Oceania,
occupying the eastern half of the island of New Guinea and numerous offshore islands. It is located in the
south-western Pacific Ocean, in a region defined since the early 19th century as Melanesia. The capital is
Port Moresby.
Papua New Guinea is one of the most culturally diverse countries on Earth, with over 850 indigenous
languages and at least as many traditional societies, out of a population of approximately seven million
people.
It is also one of the most rural, as only 18% of its people live in urban centres. The country is one of the
worlds least explored, culturally and geographically.
The majority of the population lives in traditional societies and practice subsistencebasedagriculture.These societies and clans have some explicit acknowledgement within the nation's
constitutional framework. The PNG Constitution expresses the wish for "traditional villages and
communities to remain as viable units of Papua New Guinean society", and for active steps to be taken
in their preservation.
After being ruled by three external powers since 1884, Papua New Guinea gained its independence from
Australia in 1975. It remains a Commonwealth realm of Her Majesty Elizabeth II, Queen of Papua New
Guinea.
At about the time of independence, the British Commonwealth Development Corporation (CDC)
established a palm oil operation in Milne Bay Province near the capital Alotau named Milne Bay Estates
(MBE). That operation included plantations, an Oil Mill and infrastructure including roads, housing, and
clinics and shipping facilities.
In 2005 the operation was acquired by CTP Holdings Pte Ltd from CDC and in 2010 it was purchased by
New Britain Palm Oil Limited (NBPOL).
The NBPOL Milne Bay operation now consists of a number of estates covering a total of 13, 662 hectares,
an Oil Mill at Hagita that extracts Crude Palm Oil (CPO) and Palm Kernel Oil (KPO) from the fruit and an
oil bulking and loading facility at the Port in Alotau. Currently the work force is approximately 3,000.
Housing is provided for Company workers at housing compounds located near the mill and near
plantation estate offices.
This Sustainable Water Management Plan communicates the basis by which NBPOL Milne Bay currently
manages, and intends to manage in the future, all aspects of water resources for the benefit of the
environment, the Company and stakeholders.
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Stakeholders are numerous, included but not limited to:
 Shareholders of the Company.
 PNG and Milne Bay Province Governments
 Employees and their families who live in Company provided housing on-site.
 Surrounding communities who are not directly engaged in the NBPOL Milne Bay operation.
 Local landowners who own the Plantation land which is leased to the Company and surrounding
land.
 Individuals and communities downstream of the Company operations.
 Fishing and tourism operators who rely on the pristine condition of waters surrounding the
Province.
This water management plan addresses surface water supplies and groundwater supplies and also water
discharge from Company operations including Palm Oil Mill Effluent (POME), wastewater from housing
compounds and rainfall runoff from compound areas and the estates.
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4. BACKGROUND
4.1.

Why prepare a sustainable water management plan?

NBPOL Milne Bay has a number of functions that can impact positively or negatively on the consumption
of water and water quality in the plantations and surrounding areas.
Water is consumed in a number of activities with the largest single user being the Palm Oil Mill at Hagita
for process purposes. Other significant users are the housing compounds, the Vehicle Workshop which
uses water for washing Plant and Equipment, the plant nursery where water is used for irrigation and
even agricultural activities such as herbicide spraying where concentrated herbicides are diluted with
water for spray application.
Water is not used for irrigation of the estates; however, water is used for irrigation in the plant nursery
to augment natural rainfall as required. Some treated Palm Oil Mill Effluent is, however, applied as land
application to plantation areas near the Hagita Mill for disposal. This provides an irrigation function to
those areas.
Herbicide, pesticide and fertiliser application can impact negatively on ground water and surface water
quality. Vegetable matter such as fronds and fruit can also have a negative impact and activities like road
construction can result in siltation.
Palm Oil Mill Effluent can have serious environmental effects if discharged with inadequate treatment
and housing compounds generate sewage, grey water and litter that can pollute water courses. Heavy
rainfall on estate areas can result in run-off contaminated by fertiliser and chemical residue entering
waterways if not adequately controlled.
This document explains how NBPOL Milne Bay implements and monitors the controls applied to ensure
that the environmental impact of its operations is minimised.
NBPOL Milne Bay is in a good position to lead by example, developing water management strategies,
facilitating community involvement and promoting sustainable water management.
This sustainable water management plan sets out the approach for NBPOL Milne Bay to take to reduce
its water consumption and improve water quality by 2017. This will be achieved through the
implementation of the actions outlined in this strategy.

4.2.

How this sustainable water management plan was developed

The actions included in this Sustainable Water Management Plan were developed by NBPOL Milne Bay
following review of known water usage data and effluent sources.
In assessing possible actions the following criteria were considered: degree of water conservation, degree
of improvement to water quality, ease and cost of implementation, capacity for education and awareness
rising, and the capacity to bring other positive benefits to the environment and the community.
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4.3.

NBPOL Milne Bay profile

NBPOL Milne Bay is a responsible and ethical Corporate entity that is committed to the long term
sustainability of its operations and the resulting continual improvement of the environment in which it
operates and the lives of its stakeholders.
NBPOL Milne Bay in 2013 achieved RSPO certification as a demonstration of its commitment and
performance in Sustainability. NBPOL Milne Bay is also committed to achievingISO14001 Environmental
Management System certification by 2015.

4.4.

Climate change projections

Whilst specific climate change projections for the Papua New Guinea have not been developed, it is
expected that the projecting applicable to the rest of the world will also apply. Those projections provide
for rising sea levels, increased ambient temperatures, increased atmospheric carbon dioxide and reduced
rainfall. This may result in higher water table and reduced river flows.

4.5.

Why save water?

Water is a naturally occurring resource and is necessary to maintain the balance of the local environment.
Where available water quantities are altered or polluted, the local environment will respond in ways that
are both favourable and unfavourable to maintain that balance.
Saving water will minimise the extent of changes that will occur in the environment as a result of the
changes to water distribution occasioned by Company operations.

4.6.

Why improve Water quality?

Water quality, particularly of water discharged after use in Company operations, must be at the highest
level possible to avoid damage to the health and welfare of downstream users and the downstream
environment.
For example, POME discharged with a high Biological Oxygen Demand (BOD) into watercourses will have
a negative on fish numbers and aquatic vegetation, sewage run-off with high e-coli and coliform content
will affect the health of people living downstream and plantation runoff with high fertiliser content will
encourage algal blooms in waterways and damage to coral reefs in the surrounding sea.
Stormwater is the water that runs off surfaces when it rains, and flows into the nearest waterway. The
drainage network around the mill, around the compounds and within the estates was initially developed
to minimise the threat of flooding placing high priority on the environmental impact of stormwater.
Consequently stormwater run-off can pick up pollutants such as fronds and loose fruit, litter, fertiliser,
spilled oil and grease, silt and chemical residues and transport them to the environment outside of the
Company’s boundaries unless properly controlled by the Company.
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Instead of allowing natural infiltration through the soil which occurs in undisturbed forest where runoff
is delayed by natural vegetation, plantation, mill and compound surfaces encourage more rapid runoff
as there are fewer impediments to flow. Discharge flows to waterways where it can impact the
waterway’s ecosystems.
Unlike sewage, stormwater is not normally treated before it enters waterways and hence has been
identified as a potential major contributor to the degradation of local waterways if controls that are put
into place by the Company are not maintained and improved.

5. WATER CONSERVATION
5.1.

Policy context

This Sustainable Water Management Plan is consistent withNBPOL Milne Bay’s policy of compliance with
all applicable legal and regulatory requirements, the Principles and Criteria for sustainable Oil Palm
operations communicated by the RSPO Papua New Guinea National Interpretation, its own publicly
available Environmental Policy and the requirements of the International ISO 14001 Environmental
Management Standard.

5.2.

NBPOL Milne Bay’s water management program

The water management program broadly calls for minimising consumption, monitoring quality and
treating and controlling wastewater discharge. Key parameters are monitored at a frequency
commensurate with risk and likely rate of change and results are included in reports of Company
operations.

5.3.

NBPOL Milne Bay’s water use in the Plantation

The plantation does not “use” water in the conventional sense as it relies solely on naturally occurring
rainfall to promote Oil Palm growth.
None-the-less, plantation operations do have multiple significant impacts on water and the
environment. Unless correctly managed, these impacts may include:






Diverting natural water flows by the construction of roads and contours. This can have the
effect of channelling flows resulting in higher flow velocities and erosion and silt transport
Picking up traces of fertiliser and carrying them into watercourses resulting in eutrophication
and reduced water quality
Picking up traces of herbicide and transporting them into water courses with a resultant
negative impact on aquatic life
Diversion of flows through in field drains
Reduction in natural vegetation which reduces retention times leading to higher run-off

Plantation planning and management can reduce the impact of these and this water management plan
sets out what has been done and what still needs to be done to enhance the beneficial impacts and
minimise any potential negative impacts.

5.4.
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NBPOL Milne Bay uses water for process purposes in the Hagita Oil Mill. Water is extracted from
Mohilau River that is about 300 meters from mill area. The quality of extracted water is monitored by
laboratory analysis and the quantity is metered.
Metering has been installed and reliable readings are now being taken. Litres consumed are plotted
against FFB throughput to give an indication of water use efficiency. A graph of water used per tonne
of FFB processed is shown below in Figure 1.
The result of water use is significant industrial effluent. This is referred to as POME (Palm Oil Mill
Effluent). POME is treated in a series of treatment ponds to ensure that it is within mandated limits at
the point of discharge.
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Figure 1: Graph of Water used per tonne of FFB (Full Fruit Bunches) process
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5.5.

NBPOL Milne Bay’s water use at the Plant Nursery

Water for irrigation of the plant nursery is drawn from a surface water supply by a diesel pump. The
pump is only operated when irrigation is required. The intervention level for starting the pump is when
there has been less than 8mm of rainfall during the previous 24 hours.
Extraction quantity is negligible when compared with total river flow.
Application is monitored visually to ensure that the quantity delivered is only as much as the nursery
requires and runoff of excess water is avoided.
Zero runoff of excess is important as water applied for irrigation to the nursery may pick up small traces
of fertiliser and even herbicides and it is important that these are contained within the nursery area.

5.6.

NBPOL Milne Bay’s community water consumption

Water for domestic consumption is drawn either from surface water supplies nearby or from bores
adjacent to the housing compounds. Water consumption is not metered as the quantity used is
relatively small and, as it is an essential for maintaining a healthy environment in the compounds, there
should be no disincentive to legitimate use.
Waste of water, on the other hand, is avoided at all times and the monthly compound inspection
requires identification and reporting of leaks and other wastage followed by prompt repair. An
education program is being developed to encourage reporting of leaks or faulty taps and fittings and
the program will also extend to teaching people to avoid wastage by turning off taps when the water is
not needed.
The Company recognises room for improvement in the maintenance of water reticulation systems,
particularly as they are getting older and plans to devote more resources to the identification and
repair of leaks.

5.7.

NBPOL Milne Bay’s actions to date to reduce water consumption

Previously, there has not been a great deal of emphasis on reduction of water consumption.
This is changing with the installation of water metering to measure the process consumption in the mill
and allow management action, more disciplined monitoring of leakage and waste in the compounds
and introduction of a grader to permit improved road maintenance.
Plans are being developed to improve awareness and reduce waste and process efficiency at the mill
will increase as throughput goes up, thus reducing water consumption per unit of output.

5.8.

Issues and opportunities

The four main issues are water management in the plantation, process water consumption in the mill,
water usage in the plant nursery and water waste within the compounds.
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5.9.

Indicators

Indicators for these are as follows:

5.9.1. Water management in the Plantation
Erosion, fruit and fronds in drainage channels and streams, eutrophication.
5.9.2. Process water consumption in the mill
Water consumption per tonne of FFN processed, evidence of leaks, discharge of POME above legal
limits
5.9.3. Water usage in the Plant Nursery
Irrigation only after rainfall intervention level is reached, runoff due to application of excess
irrigation water.
5.9.4. Water waste within the compounds
Evidence of leakage or waste.

5.10.

Objectives to reduce NBPOL Milne Bay’s water consumption

5.10.1. Water management in the Plantation
Absence of erosion, absence of fruit and fronds in drainage channels and streams with minimal
evidence of eutrophication.
5.10.2. Process water consumption in the mill
Falling water consumption per tonne of FFB processed with a target of 5%within two years, no
evidence of leaks, zero discharge of POME or discharge of POME below legal limits.
5.10.3. Water usage in the Plant Nursery
No irrigation unless rainfall intervention level is reached, zero runoff due to application of excess
irrigation water.
5.10.4. Water waste within the compounds
No evidence of leakage or waste during monthly compound inspection or during unscheduled
inspections.

5.11.

Water management action plan

5.11.1. Plantation
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Improve training for frond stacking to ensure fronds are placed away from water courses
Progressively remove palms that overhang water courses to extent that harvested fruit
bunches and loose fruit fall directly into the watercourse and cannot be picked up. Removal
of these palms will have no effect on out-turn (as fruit is lost in any case) and reduce
utilisation of fertiliser and herbicides
Continue training of sprayers to minimise accidental overspray near buffer zones and within
water courses.
Respond promptly with rehabilitation measures in the event that erosion is observed
Ensure landfills are placed above the water-table to avoid leaching of contaminants

5.11.2. Water usage in the Mill





Establish baseline water consumption per tonne of FFB processed
Ensure conveyor and machinery covers are in place to minimise product loss from the
process with resultant increased cleaning requirements
Ensure no water leaks from valves or pipes
Train staff to avoid unnecessary water use

5.11.3. Water usage in the Plant Nursery




Training of nursery staff to stop irrigation when runoff outside of the nursery area is
noticed
Ensure irrigation is contained to only the area where it is applied.
Ensure that there are no leaks occurring.

5.11.4. Water waste within the compounds



Train people in the compounds not to waste water
Promptly repair leaks

5.11.5. Runoff from Roads




Issue 3

Roads should be properly graded to ensure that water runs off into properly constructed
roadside drains with provision to relieve water from those drains at regular intervals. After
grading, roads should not have a windrow of loos soil between the carriageway and the
roadside drain.
Drains should be periodically cleaned and any soil recovered and distributed through the field
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6. WATER MANAGEMENT PLAN
Action
Maintain road grading program
Monitor fertiliser distribution to ensure that it
is not spread directly into water courses –
Provide training
Maintain buffer zones. Prepare and erect signs
to identify Buffer Zones and warn against illegal
gardening, hunting and fishing
Improve training for frond stacking to ensure
fronds are placed away from water courses
Progressively remove palms that overhang
water courses to extent that harvested fruit
bunches and loose fruit fall directly into the
watercourse and cannot be picked up.
Removal of these palms will have no effect on
out-turn and reduce utilisation of fertiliser and
herbicides

Continue training of sprayers to minimise
accidental overspray near buffer zones and
within water courses.
Establish baseline water consumption per
tonne of FFB processed
Ensure conveyor and machinery covers are in
place to minimise product loss from the
process with resultant increased cleaning
requirements
Ensure no water leaks from valves or pipes
Ensure that there are no leaks occurring in
nursery water reticulation system
Train/Awareness for people living in the
Company housing compounds not to waste
water
Promptly repair leaks in compounds
Monitor water quality levels in main rivers (See
Appendix 2) flowing in and along plantation
boundaries. Analyse incoming water quality as
well as outgoing water quality to determine if
Company operations have a positive, zero or
negative effect.
Commence regular monitoring and analysis of
water extracted through bores, particularly for
e-coli and coli- forms to confirm septic tank
outflow is not entering groundwater.
Have permits and flow meters installed for all
newly water extraction sites

Issue 3.0

Responsibility
Estate Managers
Plantation Manager to
arrange Training to
Supervisors

Timing of Completion
Ongoing
Ongoing –Covered under field
upkeep SOP training by training
department
Ongoing till replanting is completed

Plantation Manager
Plantation Manager to
arrange Training to
Supervisors

Ongoing – Covered under SOP
harvesting training conducted by
training department

Estate Managers to identify
palms and obtain permission
to remove them.

In progress, all watercourse had
been established with buffer
depending on the river width as per
the Logging Code of Practice were
replanting had been done. This
exercise will continue until all
replanting is complete in December,
2014

Plantation Manager

Ongoing

Mill Manager
Completed

Mill engineer

Ongoing

Mill engineer/Estate
Managers

Ongoing
Ongoing

Nursery supervisor

Estate Managers

Completed in October, 2013.
However, this is to be addressed on
a regular basis.
Ongoing

Sustainability

Ongoing

Sustainability

Ongoing

Sustainability

December 2014

Estate Managers
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6.1.

Profile of NBPOL Milne Bay’s water quality

Generally water quality of extracted groundwater used for domestic and process consumption and surface
water discharge to rivers and streams is good and within Papua New Guinea allowable limits. The water
sampling and analysis program is being extended to ensure more reliable results and consistent testing will
enable monitoring and trend analysis. Sampling results are filed in RSPO indicator 4.4.1.

6.2.

Issues and opportunities

There are few issues at the present time regarding water extraction and disposal however the intent of
this plan is to increase the focus on water as a valuable resource and make usage as efficient as possible
by minimising water usage and educating users to use the minimum amount possible consistent with
maintaining a healthy hygienic living environment.
Similarly in the mill, the process is dependent on the availability of adequate fresh water, however every
opportunity will be taken to minimise water waste and loss and introduce new processing technology to
reduce the quantity of water used per tonne of FFB processed.

6.3.

Indicators

The indicators of the effectiveness of the water management plan are:
 test results that demonstrate that all water extracted by NBPOL Milne Bay is within allowable limits,
thus demonstrating that groundwater has not been contaminated,
 stable or falling quantity of water used per tonne of FFB processed
 Lack of stakeholder complaints relating to water use by NBPOL Milne Bay or water quality impact
by NBPOL Milne Bay’s operations.

6.4.

Objectives to improve water quality at NBPOL Milne Bay

At the time of writing this water management plan, there is one known water quality issues requiring
improvement. That is the quality of supply to the Hagita housing compound which investigation has shown
is getting polluted by run-off from septic tank discharges from the compound. Work has commenced on
improving the treatment plant however this will not benefit downstream communities so a plan to capture
and treat septic tank discharges is being developed.
Other than that issue at NBPOL Milne Bay, the water management focus is on reducing waste and loss from
the system.
Consistent with this, education programs will be established and monitoring and analysis will continue in
order to achieve the desired results.

6.5.

NBPOL Milne Bay’s actions to date to improve water quality

NBPOL Milne Bay has been proactive in improving water quality through such initiatives as the proposed
methane capture facility that will improve the quality of POME discharged to the treatment ponds.
Inspections of all areas have been carried out and water leaks are being repaired to reduce consumption.
A monitoring program is being developed to establish a reliable baseline and further ongoing improvements
will be plotted against the baseline to demonstrate ongoing improvement.
Issue 3.0
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6.6.

Threats to NBPOL Milne Bay’s Water Quality

The main threats to water quality are gradual contamination of groundwater supplies by sewerage
discharge from the housing compounds. As the compounds increase in size and the septic tanks and
associated soak away drains get older and their efficiency reduces this will become more of an issue. It will,
to an extent, be countered by reduced loading on septic tanks as more houses being constructed will reduce
crowding and unit occupancy thus reducing the concentration of load.
Another threat to be considered is establishment of polluting operations upstream of Company operations
on rivers that flow through the plantation to the sea. Whilst this is not currently a problem for NBPOL Milne
Bay, it does pose a risk both in terms of possibly contaminated water being coming downstream to the
Company’s operations and of the Company being blamed for a problem that is not of its making.
For that reason, it is critically important that a testing program be established that records the quality of
water at the first point of contact of the river with Company operations and also at the last point of contact.
That will enable the impact of Company operations (by such aspects as fertiliser application, herbicide
application and concentrated human settlement,) to be clearly determined. Establishment of a baseline
for incoming water quality before possible future upstream activities which could include logging or mining
is regarded as a prudent action.

6.7.

Water quality action plan

A summary of this Water Management Plan is as follows:
6.7.1. Sediment and erosion control




Maintain the road grading program to minimise sedimentation run off from roads.
Maintain and enhance the buffer zones along major water courses and actively discourage illegal
gardening that can promote erosion during heavy rain.
Maximise cover crop establishment and avoid spraying areas where loss of vegetation binding of
the soil could result in erosion.

6.7.2. Herbicide, pesticide and fertiliser use



Ensure only that amount necessary for optimum plantation production is used as dictated by tissue
sampling results and weed control requirements; develop application of the IPM program as far as
possible.
Train operators in correct fertiliser application and spraying techniques to ensure fertiliser is
applied near the point of use and not spread too close to, or onto, waterways and that herbicide is
only applied where necessary.

6.7.3. Litter control




Issue 3.0

Educate employees and contractors to correctly dispose of litter including plastics and cans using
recycling as far as possible.
Ensure bins are emptied regularly to the designated landfill sites.
Ensure old chemical containers and fertiliser bags are collected and disposed of correctly.
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6.7.4. Wastewater treatment
Ensure contaminated wastewater is collected and appropriately treated before discharge to the
environment. Waste water includes all water discharged from housing including septic outflows and grey
water. It also includes process water discharged from the mill into the POME treatment process and water
used for washing spray packs and other purposes at the estate.

7. IMPLEMENTATION, MONITORING AND REVIEW
The extent and timing of the actions outlined in this plan are subject to immediate need and the availability
of funds through the budget process from year to year.
At the present time, water issues are reasonably well managed and low cost improvements such as
education leading to reduction of waste and prompt reporting of leakage are the priorities.

7.1.

Water Quality Sampling and Monitoring

Water quality sampling and testing are done on two different schedules. Domestic water quality sampling
is done on monthly basis whilst the surface water is done on quarterly (See Appendix 10.2 and10.3 for
sampling points). Annual reports to the PNG Department of Environment and Conservation will be prepared
and submitted as required by the permits issued by the Department for those domestic and surface water
that are sourced by the company. Other surface water tests are conducted as part of the water quality
monitoring program so that results can be provided to interested concern individuals or parties regarding
the surface waters around the plantation areas .Samples are taken at identified sampling locations specific
to potential contamination outlets.
The NBPOL Milne Bay Sustainable Water Management Plan is a living document and its progress will be
reported annually through the RSPO program.
Reporting willcover the following components:
•
•
•

A report of actions undertaken in preceding year against those identified in the Sustainable Water
Management Plan
A calculation of water conservation or water quality improvement by the actions undertaken
An identification of new priority actions for the next financial year.

7.2.

Reviewing

The NBPOL Milne Bay Sustainable Water Management Plan will be subjected to a full review annually to
assess whether the objectives are being achieved and update the plan accordingly in relation to additional
infrastructure and/or identified areas of improvement.
The review is done annually:
•
•
•
•

An assessment of effectiveness of the action plan
Analysis of water consumption and quality records to permit establishment of targets for reduction
goals
An assessment of the current relevance of the actions remaining to be completed
An update of the action plan to include new technical information and opportunities

8. WATER SOURCES
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8.1. Surface Water
The following rivers flow through or along the boundaries of estate operations with numerous
streams and tributaries of these rivers.
Major rivers flowing through and along the plantation boundaries:
No.
1
2
3
4
5
6
7
8
9

8.2.

Names of Rivers
Maiwara
Wegulani**
Naura
Waigani
Tamonau
Sagarai
Mohilau
Gumini
Nigonigo

Plantation
Hagita
Padipadi
Waigani
Waigani
Sagarai
Sagarai
Hagita
Hagita
Marriawatte

Ground Water

Groundwater is extracted from Bores at the following locations. The amount of intake is monitored
and reported to the DEC as required under permit (Figure:2 for monthly domestic water use)
8.2.1. Hagita Oil Mill for process purposes and to serve the executive housing compound)
8.2.2. Hagita Oil Palm Estate to serve domestic water requirements for the Kwea Executive, nonexecutive, field and general workers compound.
8.2.3. Hagita Oil Palm Estate serve domestic water requirements for the Tetere housing compound
8.2.4. Giligili Executive Compound to serve domestic water requirements for the compound.
8.2.5. Waigani Oil Palm Estate to serve domestic water requirements for the compound and mixing
and washing purposes at the estate office.
8.2.6. Marriawatte Oil Palm Estate to serve domestic water requirements for the compound and
future mixing and washing purposes at the estate office.
8.2.7. Sagarai Oil Palm Estate (Bomata) to serve the domestic water requirements for the
compound.
8.2.8. Sagaria Oil Palm Estate (Tamonau) to serve the domestic water requirements for the
compound, washing and mixing at the Estates.
8.2.9. Padipadi Oil Palm Estate to serve domestic water requirements for the compound and mixing
and washing purposes at the estate office.
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Figure 2: Monthly domestic water consumption for the year 2012-2014.
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9. WASTEWATER
The primary waste water source is Palm Oil Mill Effluent (POME) which is a process by-product from the
production of palm oil.
At the point of discharge from the mill, this waste is hot, high in nutrient content causing high Biological
Oxygen Demand and acidic. It is treated in a purpose designed effluent pond system that cools the
effluent, facilitates biological breakdown of the nutrients and finally (at present) evaporates the
resultant water so that zero discharge occurs. These ponds do require de-silting periodically.
Treated effluent is applied to the plantation for irrigation purposes. At the point of application, effluent
BOD must be below 5,000. Analysis shows that it is well below the limit (see Figure 3).
The planned construction of a methane capture plant will reduce the load on the effluent treatment
pond system and it is expected that required effluent quality standards will continue to be met when it
is operational.
Other sources of waste water are black and grey water flows from housing compounds. Black water
(sewage) is treated in septic tanks and the resultant treated effluent is disposed of through soak-away
drains. Grey water is the product of showers and washing activities. It is separated from black water
and discharged to surface.
Sheet water runoff from the plantation after rainfall that exceeds the ability of the ground to absorb it
is another source of waste. It may carry excess fertiliser and herbicide residue. The only way to control
the quality of this water is to control the quantity and application method of fertilisers and herbicides
and to ensure that vegetation is maintained to filter the run-off through established buffer zones and
even cover crops.
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Figure 3: BOD levels for POME applied to land from 2011-14.
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10.APPENDIX
10.1 Map of the NBPOL Milne Bay operating environment
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10.2 Surface water sampling point map.
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10.3 Domestic water sampling points map
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