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EXECUTIVE SUMMARY
The availability of sufficient irrigation water is crucial for sustaining the rice sector and for its
development.
The expansion of the total rice area in Nickerie to approximately 47,000 ha in the second half of the
20th century resulted in an increasing pressure on the natural fresh water sources Nanni Swamp and
Nickerie River and severe water shortages were common practice.
Low paddy prices during many years, deteriorating infrastructure and increasing water wastage have
resulted in a gradual decrease of the production area, now covering 27.000 ha, whereby still water
shortages occur. The number of farmers has likewise decreased.
As a consequence of structural water shortage, there is an expanding area in the North East of the
production area where salt accumulation renders the soils unsuitable. The Government has taken first
steps to turn the tide, started completing the infrastructure and is currently rehabilitating the Wakay
Pumping station.
Rice is a low price commodity. Investments are very high, benefit margins are small, costs must be
minimized while good yields are obligatory to produce sustainably.
The Nickerie district has a potential net agricultural production area of 135.000 ha, which includes
47.000 ha of already developed area, 55.000 ha of potential additional areas for rice production and
33.000 ha for potentially additional areas for upland crops such as, bananas, sugar cane, but also
other crops and grazing areas.
In order to satisfy the water demand for the agricultural sector in Nickerie District an increase in water
supply is necessary.
Efforts to permanently secure sufficient water were made in the past: Retention embankments were
built around the Nanni Swamp to obtain water by gravity. The Stondansi project was a first general
attempt in the early 1970ies. It was intended to mainly to solve the water shortages on the right bank
of the Nickerie River. This project was however abandoned just prior to construction. Instead, the
Multipurpose Corantijn Project (MCP) was formulated in 1978 to safeguard two rice harvests per year
in the existing polders, to provide water to the new MCP polders, and to occasionally provide water to
control the salt intrusion, thus effectively shifting the priority to the left bank of the Nickerie River.
The MCP project was started in 1981 but was never completed due to shortage of funds. The
Distribution Structures, the Maratakka Spillway and improving the Water Conservation Dam (the socalled DOL Works) were even never brought to tender stage. Therefore the supply of irrigation water
on the left bank is very inefficient and the available water sources are not being used optimally. At this
prefeasibility stage, it is indicated which structures must be constructed where, to manage the water
resources efficiently and sustainably. The preliminary designs and the recommended infrastructural
measures resulted in estimated total costs of 141 million SRD (phase 1 and 2 of proposed works).
Completing the MCP polders would require 169 million SRD.
To alleviate water shortages and allow expansion of the cropping area, a triple improvement strategy
is proposed: improving efficiency, eliminate water shortages and improving organisation and
management.
Better water use efficiency requires measures such as plot consolidation, land leveling, recycling of
drainage water, application of the AWD method, introducing rice varieties of short duration, improved
flow control. These are essentially on-farm or in-polder measures.
Water shortage on both banks of the Nickerie river on cultivated areas can in the short run be
alleviated by completing the infrastructure, by extracting water from the Coronie swamp and possibly
by pumping from the Wayambo River at critical stages.
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Only a reservoir, either Stondansi or Kabalebo reservoir, can provide sufficient additional water for the
whole area. The water supply for Nickerie does not require both reservoirs.
A drawback is that all water obtained from these reservoirs requires pumping before it arrives on the
paddy fields and this means increased production costs. Some water could be obtained without these
costs. That is water obtained from the swamps such as is currently being done from the Nanni
swamps. It could also be possible to obtain water from the swamps on either side of the Maratakka
River. The infrastructure required for it should be integrated in the existing infrastructure and in the
development of additional production areas there.
When the Kabalebo Project would be completed then all the irrigation water needed for the total
actual and potential production areas could be pumped from the Corantijn River at Wakay or
elsewhere using electrical power. It is understood that there is presently no concrete time schedule for
the implementation of this project.
The infrastructure for rice production is expensive and returns are modest so no concessions can be
made towards the cost efficiency of the infrastructure. It is necessary to weigh and compare the
options Stondansi, Kabalebo, Maratakka at feasibility level before actually starting construction. Given
the high investments required, the Government could introduce Public Private Partnerships for
developing production areas while it focuses on providing main infrastructure down to secondary
block level.
It is further equally important to introduce a water law, to strengthen the management structures, to
improve water management, to improve water and land-use efficiency, to provide all the necessary
accompanying measures for the agricultural sector of which last but not least are mentioned improved
paddy price setting and measures to improve the attractiveness of the farmers profession.
The MCP was converted into a Water Board by State Decree of 21 May 2007, Overliggend
Waterschap MCP (OWMCP), and has among other things the responsibility of the Wakay Pumping
Station, the Corantijn Canal and its related structures, the E-pand Canal and the South Drain Canal.
In order to carry out the responsibilities, whereby the main objective is to guarantee sufficient irrigation
water on time, the future organization structure for the OWMCP is presented, together with an outline
for a Plan for Operation, Maintenance and Management.
An increase in demands upon a water source means an increase of conflicts of interest concerning
various actors. Therefore Integrated Water Management is suggested for the study area.
It is further important that the studies of the area are continued and expanded and that along term
project is started to develop a functional hydraulic model of the integrated use of the swamps and
rivers system. The environmental aspects of the proposed developments should be taken in
consideration to ensure the long term sustainability. The studies mentioned here are essentially the
foundations for the measures needed to cope with the expected climate change and expected rise in
sea level.
Finally, history indicates that sustainable management of this sector foremost demands continuity in
the Government policies.

Master Plan Nickerie
Project No. 2009/224359

iii

1.
INTRODUCTION
This document is intended to provide overall guidance and general options for the provision of
irrigation water to the agricultural areas of Nickerie. It contains also a review and updating of original
designs and cost estimates of works.
The terms of reference indicated that this plan was situated at a pre-feasibility level.
This pre-feasibility study has as its main purpose to present a range of options for the water supply
and distribution and identifies a number of activities.
For the proposed works, the original designs, dating back to the 1980ies but never constructed, were
reviewed and taken to the pre-feasibility stage as far as design and cost estimates are considered.
The plan was prepared between April 8th and May 31st 2010 by a team of two Senior and two Junior
experts. All experts had previous experience in the Study area and knowledge of the particular
working conditions.
The master plan was composed using information obtained from the documents obtained from

The OWMCP Library

OWMCP staff

The Library of the Plan bureau,

Own Libraries
Information was further obtained from Government services, Private companies, Consultants or
NGO’s either in meetings, telephone conversations or by e-mail.
A workshop was organised on May 18th in which 55 stakeholders were invited. Given the ongoing
election campaigning, it is considered a success that 30 people attended. The team presented the
draft master plan. Attendants were invited to ask questions, make remarks and participate in
discussion groups. Stakeholders could further make remarks until May 25 th. See Annex 1.
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2.

DELIMITATION AND SUMMARY DESCRIPTION OF THE STUDY AREA

The boundaries of the areas which have to be considered when studying existing problems of
irrigated agriculture in Nickerie district and its potential extension in the future are listed
below. Also see Map 1 Overview study area.
The boundary cannot be precisely defined in some areas. The boundary is not fixed and well defined
in the coastal plains as the boundary is shifting depending on the direction the water drains when the
whole area is flooded. This in turn depends on parameters such as previous water levels, status of the
vegetation, tides, etcetera.
The boundary is therefore as follows:
The Shore of the Atlantic Ocean to the North
The irrigated production area extends close to the shore and there is an interaction with this zone with
particular ecological significance. In the past, especially in the western part of the production area on
the right bank of the Nickerie River, there was illegal land occupation and thus an uncertain boundary.
For this area there exists a proposal for an Integrated Coastal Zone Management Plan.
The boundary of Nickerie district to the east, north of the Nickerie River
The boundary is determined by the limit of the planned agricultural development project of the State
oil company.
The right bank of the Nickerie River including the entire flood plain Depending on Water levels in
the Nickerie River and the adjacent swamps on its right bank, there is either drainage to the Nickerie
River or leakage from the Nickerie River to the adjacent swamps at high water levels.
The Arawarra creek, the Wayambo River and Coppename River and their respective flood
plains/catchment areas
There is tide induced drainage from the Nickerie River to the Wayambo and the Coppename River.
This leakage has been checked by the construction of a sluice and a flood control embankment at the
Arawarra creek. In case water is pumped to the Nickerie River a link and functional relationship will
exist between the respective catchment areas/floodplains of these rivers.
The Nickerie River upper catchment area
There exists a proposal to build a reservoir at the Stondansi falls on the Nickerie River to provide
irrigation water. The upper catchment of the Nickerie River should thus be included in the study area.
The Kabalebo River and catchments, the Lucy River and the upper Corantijn River catchment
These areas would provide the water for the reservoirs of this hydropower project if it were to be
implemented in its most extensive variant (500 MW) and 1000 m3/s regulated flow.
The Corantijn River catchment and both its banks
Water is being pumped from the Corantijn. The impact of irrigation activities on the river and its
catchment remains limited unless the Kabalebo project is built. In that case the regulated flow of 1000
m3/s and diversion at its upper reaches make it necessary to consider the river and its catchment
area in the study area.
Recommendation 1: The delimitation of the Water Management Area Nickerie should be
precisely described, mapped and inscribed in the Water law.
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3.

CONTEXT

3.1
SOILS AND LANDFORMS
A brief description of the main soils and land forms present in the study area as the potential uses and
developments are closely related to these landforms in Annex 2. The landforms are shown on map 1
and the soils on map 8.
3.2
VILLAGES AND POPULATION IN THE STUDY AREA
The villages and population centers in the study area are shown on map 1. The interests of these
populations should be considered when detailed plans are elaborated.
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4.

THE PRESENT AND POTENTIAL AGRICULTURAL LAND USE

4.1
LEGAL CONTEXT
There are two laws that apply for the regulation of land use in Surinam, namely the Planning Act (A.B.
1973 no. 89) and the Town Spatial Planning Act (A.B. 1972 no. 96).
1.
The Planning Act provides the framework for the preparation of national, regional and sector
plans for land use for the following purposes:

The development of production areas

Residential areas

Special areas, where a special form of management is required, such as Government
interference for example the nature reservations.
2.
The Town special planning act only relates to urban areas.
No systematic land use planning has taken place up till now.
Recommendation 2 It is recommended that for the entire study area the allowable land use is
precisely defined and accurately delimited as is possible under the existing laws. The
delimitation should occur on basis of clearly described terrain features and components of the
infrastructure and where these are not present by means of clearly recognizable border stones
and GPS readings. Land use classes and functions can be defined.
The classes and functions proposed for land use mapping are listed in annex 3.
Insufficient land use planning and application of the land use law is the cause of an often recurrent
problem for irrigation and drainage operation and maintenance. It is the illegal occupation of
embankments and stabilizing banks by buildings, fences, stock piles rendering access for inspection
and maintenance which makes it difficult if not expensive or even impossible.
Recommendation 3 No construction what so ever should be allowed within 5 m of the centre
line of embankments or banks of natural or man made surface waters. If possible, this should
be added to the policing regulations, and the population should be informed of this rule. It
should then be enforced.
4.2

OVERVIEW OF EXISTING AGRICULTURAL LAND USE AD POTENTIAL ADDITIONAL
AGRICULTURAL AREAS
All agricultural areas were considered in this region, including the left and right bank of the Nickerie
River from the Jamaer creek to the Koffiemakka creek, the area between the Maratakka and Nickerie
River, then along the Corantijn canal all the way down to E-pand drain. Map 2 presents the
Agricultural land and an overview of agricultural land in tabular form in Annex 4.
The total gross agricultural production area could potentially cover 158.000 ha. This includes:
The total area of planted rice of about 27.000 ha. 1
In total, about 47.000 ha have been developed in the past for rice production but 20.000 remain
unplanted currently.
Potential areas for rice production have a total surface of 55.000 ha.
Areas for other agricultural land use, actual or projected, cover 33.300 ha. This includes the banana
plantations, 6.500 ha of upland of the MCP Polder (Blocks 5 to 8) and the projected 14.000 ha of
sugar cane at Wageningen, Kaaiman polder and South of the E-W main road, grazing areas of large
commercial farms.
In this arrangement, about 23.000 ha would be occupied by canals, drains, banks, access roads, lost
land between infrastructure components.
1

It should be noted that the accuracy of the indicated surface areas varies. The highest precision for
areas which are planted with rice and other crops, surface areas for unplanted and undeveloped areas
and potential areas were determined on large scale maps.
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There is a grave discrepancy between the available water and the total area developed for rice
production. This in part explains the development of grazing areas which are in fact often areas for
which there is no water or no water control.
Part of the total area of 47.000 ha developed for rice is used for wet season rice production only; this
is because of lack of irrigation water. In fact, the existing irrigation capacity from the Nanni swamp,
the Nickerie River combined with the Wakay pumping station at its total currently installed pumping
capacity is barely sufficient to cover the needs of the present production area of 27.000 ha in the dry
season in the present state of the infrastructure.
.
The discrepancy was caused because in the past, the development of rice production areas:

Happened in part through unplanned and uncoordinated private sector initiatives. In a number
of cases land speculation is the main reason for obtaining land whereby in some cases, the
land gets developed and attempts are made to get also a return from the property by
producing rice. However a one season production system was not profitable at low prices of
rice given the high investment costs, high risks of rain fed production and relatively low yields.
A lot of the initiatives have been abandoned.


A major planned project, the MCP project, remained incomplete for decades. In the mean
time the completed infrastructure deteriorated rapidly due to not being used and the
fundamental project objectives, logics, options faded away. Land earmarked for ecological
functions were given out for farms.



A few farmers may farm successfully from a given source, but when many farmers share the
same source they may all fail, leaving no production left at all.



Occurred also in areas of limited suitability, drainage problems etc...



Uncontrolled, unplanned and inconsiderate issuing of land may endanger the production
capacity of substantial areas affecting large numbers of farmers: The following illustrates this.
An example :



The area between the lower Nanni creek and the MCP polder was earmarked in the MCP
project proposal as an ecological corridor linking the Nanni swamp to the Corantijn River. This
area has in the mean time been developed for the rice production and the Nanni creek has
been constrained on its left bank by a low embankment. The creek is reduced at places to a
width of 15 m. There are complains that the spillway of the Nanni creek becomes submerged
and has therefore a greatly reduced capacity at times of high swamp water level, heavy rain
and spring tides. There is a real risk under these circumstances that the banks of the Nanni
swamp are overtopped which may result in a breach of the embankment and no water
storage for the next dry season on top of the crop area that gets flooded when existing
embankments fail. Next to this, gates and buildings have been placed on that embankment
which prevents efficient inspections and prevents access with heavy machinery to clean the
creek.
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5.

EXPECTATIONS FOR THE RICE SECTOR

5.1
PRICES
The rice sector has known 30 years of depressed prices, between 1978 and 2008 followed by panic
and good prices and good prospects for the foreseeable future.
As the price of rice (Thai white, 5 % broken) was about 520 $/ ton in the late 1970ies and rice
production was therefore an interesting venture, the Government of Surinam invested heavily in rice
production infrastructure and easily found funds for this. In the early ‘80ies, important investments
were initiated when the implementation of the MCP project started. By that time the rice price on the
world market had dropped to about 225 $/ton. This made any investment in the sector barely if at all
lucrative. However it was at that time not known for how long these low prices would prevail and
investments continued. Concurrently financial support from the Netherlands was suspended. This
resulted in infrastructure which remained incomplete up to this day in spite of the several attempts that
were made to complete the works. It proved that the low rice prices were to stay and even dropped
further in 2001-2003 to improve slightly thereafter until late 2007. In this period, between 1982 till
2006 the sector was characterized by little or no investments, use of over-age machinery and low
occupation rates. In Nickerie this has more in particular resulted in many small farmers abandoning
rice production and renting their plots to the more persisting farmers with better financial resources.
For a number of reasons the price of rice temporarily shot up to over 1000 $ a ton in late 2007- early
2008. This extreme price level was not maintained however and after a few months the price of rice
dropped to around 550 $ per ton to stay at this general level up till recently. It is expected that the
price of rice will stay at these better level for the foreseeable future as the underlying causes for
higher prices are structural. For instance, in many countries, demand has risen with a better life
standard but in many countries the infrastructure for rice production is in a dire state.
FAO has recently published a report on food security 2 which underlines the need for substantial
investments in production of staple food if price rises and the therewith associated social unrest is to
be avoided.
5.2
DEVELOPMENTS IN RICE PRODUCTION TECHNIQUES
With the higher prices there are more resources available for research and development. World wide
there is an evolution towards:

Higher yielding varieties. There are considerable efforts to develop ‘’super rice’’ with yields of
15 tons per ha per season.

Produce rice with less water. China has initiated the Alternate Wetting and Drying method to
be able to produce rice with less water.
In this context donors are again willing to invest in this infrastructure something that was not the case
a few years back.
5.3
RESEARCH AND DATA COLLECTION
Most of the reports data back to the 1970ies and 1980ies with a few reports only in the 1990ies and
recent years. Hydrological and topographic data collection came to a halt in the 1980ies and did not
resume until very recently.
During the preparation of the Master Plan it came to our attention that the historic background is
fading as time passes by. This explains how it is possible that the terms of reference do not mention
the full scope of developments and plans in the past regarding water supply to the study area. To
provide an adequate solution to this we recommend that the Master plan also includes collecting and
scanning (in most suitable formats) all relevant documentation relating to this infrastructure and that
this library is catalogued according to international library standards, managed and stored at OWMCP
and elsewhere and updated annually.
Recommendation 4 Establish an archive of infrastructure. This archive should in an orderly
way keep information on infrastructure. This includes a design report describing the
fundamental reasoning behind the design of infrastructure whether at the level of the entire
2

How to Feed the World in 2050, FAO, 2010 at www.fao.org
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design or at the level of individual structures should be recorded in a Memorandum of design.
It should cover concept, functions, hydraulic and structural design as well as the Bill of
Quantities and construction report and as built drawings. Any documents relating to
subsequent repairs. The archive should digitized, kept under key and no documents are to be
removed from the office.
Recommendation 5 The creation of a water portal at the A. De Kom University certainly merits
support and collaboration from OWMCP. OWMCP should further have broadband access to
eliminate the existing limited access to internet.
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6.

WATER REQUIREMENTS

6.1
WATER REQUIREMENTS OF RICE
While the water requirements for rice are very high, most of the water is actually returned to the
‘’water system’’: The current production method requires a lot of water, about 26.000 m3 per ha (or a
layer of water, 2.6 m deep). However, strictly speaking, rice itself requires for consumption and
evapotranspiration only about 900 mm per year (2 crops) or 9.000 m3 per ha. Thus about 2/3 of the
water needed for crop practices percolates and seeps or is drained back in to the drainage system.
Some of it can be recycled, some of it can serve to control the salinity of the rivers as will be shown
further in the document.
The water requirements vary widely over the course of a year as is illustrated in Table 2 below. The
table shows the relative water requirements throughout the year for an irrigation scheme with two rice
crops with a planting periods of 2.5 months.
Rice especially needs a lot of water at land preparation and especially for the second crop when this
has to happen in November and December, at the end of the dry season or beginning of the short wet
season. The water requirements and availability at that time determine how much land can be
irrigated. In practice, for planning purposes, a specific flow rate for water requirements of 1.75 l/s per
ha net area is applied. This is the flow rate at the beginning of the irrigation scheme and provides for
all losses and inefficiencies. These are normally taken to be 50 % but efficiency can be as low as 25
%.
Table 1 Relative water requirements starting with the main crop

Month

Crop practices

April
May
June
July
August
September
October
November
December
January
February
March

Land preparation
Land preparation/ planting
Planting

Land preparation
Land preparation/planting
Planting

harvest

Relative Water
requirement
compared to peak
requirements
62%
33%
16%
5%
2%
0%
66%
100%
54%
40%
26%
38%

Water
requirements
l/s/ha
1.09
0.58
0.28
0.08
0.04
0.00
1.15
1.75
0.95
0.70
0.46
0.66

While 1.75 l/s/ha is used for planning purposes, it should be borne in mind that:

In practice, the peak water requirements for mechanized farming tend to be higher than 1.75
l/s/ha and may exceed 2.2 l/s/ha. This is due to the fact that plots are not level, as large
surfaces are treated, the inefficiency suffers.

In dry years, if there is for instance no or intermediate wet season in November-December,
the effective water requirements will be higher. More water will be needed for soaking the
land as the ground water table will be somewhat lower and the daily evapotranspiration will be
higher. There was no time to investigate this in detail but we can compare evapotranspiration
in an average dry season month, September (4.94 mm per day) 3 , with the average
evapotranspiration in an average wet season month December (3.36 mm per day). This 1.58
mm per day increased evaporation corresponds with 0.19 l/s/ha or a 10 % increase for a
saturated soil surface.
3

According to FAO Cropwat for New Nickerie.
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As indicated above, the peak water requirements of rice crops are determined by water requirements
in the land preparation phase and to what extend this period is spread in time. This cannot be chosen
freely. The duration of the land preparation phase is determined by water availability or any of the
subsequent cropping activities as follows:
The capacity for drying the paddy after harvest: Paddy must be dried before it can be stored. This
makes that paddy cannot be harvested faster than that it can be dried.
The capacity to harvest paddy: Paddy is prone to drop its grains once the grains are ripe and thus
must be harvested within a few days when ripe. This makes that paddy cannot be harvested faster
than the available machinery allows.
As the rice crop has a more or less fixed duration, planting thus occur at such rate that the paddy
ripening is spread to match the harvesting capacity.
Land preparation best occurs at a rate at which the paddy will be planted and is limited by the
available capacity of land preparation machinery.
The duration of the planting period is ideally 8 to 11 weeks. However in cases there is insufficient
water there is always a tendency to spread the land preparation period. It is currently possible that
one farmer is harvesting while another one is planting. The peak requirement occurs in November.
This is because at that time, the land preparation is ongoing while the short wet season has not
started yet.
6.2
PRODUCING RICE WITH LESS WATER
The quantity of water that is used for producing food starts to become a criteria for trade and may
become a criteria to consider the funding of projects.
There are several ways to reduce the quantity of water that is needed to produce rice, without also
reducing the yields.
6.2.1 Level the plots
Rice fields are flooded to control weeds. The rice itself doesn’t need all that water but it tolerates
being flooded. To control weeds a layer of 100 mm is normally adequate. If a field is not level, then
the farmer will try to flood the highest patches to this depth but this means that the rest of the fields
often have 150-200 mm or even more water standing. This increases considerably the quantity of
water needed. Besides of this lesser water requirement a level field also improves yields, uniformity of
the product (ripening, quality,...) and facilitates red rice control.
The now very efficient, precise, easy to use and high performing scrapers with laser-leveling control
allows fast and accurate leveling. Necessary surveying works are now easily done with DGPS survey
equipment. The recommended tolerance for levelness is 50 mm.
The cost remains however a barrier, especially if the farmer is not certain he will receive water. .
Recommendation 6 : Launch a program to promote leveling of plots. It is thereby essential
that the cost and benefits are determined and the period of reimbursement is determined. It is
recommended to provide incentives for agricultural contractors to purchase the equipment
(credit facility). Towards farmers it may be necessary to provide incentives allowing to spread
the costs of leveling. This campaign for level plots may be launched in areas when they are
connected to a certain source of water and in polders that are being rehabilitated. At the same
time efforts must be made to help farmers preserve the levelness of the plots.
6.2.2 Reduce water requirements by reducing water wastage
There is a lot of water wasted and waste can probably not be avoided. It is not always possible to
intervene. as there is no legal basis to do so (see water law).
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That doesn’t mean that nothing should be done. A beginning could be made by organising
inspections and establish the real situation and drawing the attention of people to the water they
waste.
To make inspection possible and affordable the accessibility of the dams needs to be improved. This
can be accomplished with improved maintenance.
On the irrigation schemes in Vietnam, in order to combat water wastage, farmers who simply don’t
have the time to go and close the outlets, collectively pay somebody to do it for them. As plots here
are large compared to that place a single person on a bicycle would probably be able to operate all
outlets for several hundred ha provided the dams are sufficiently accessible.
Recommendation 7: Water boards should organise water wastage inspections. A trial with an
inspector could be conducted in one of the polders.
6.2.3 Reduce the water requirements by recycling water.
Pumping from drains to the canals
Possible locations are at the drain crossing of Van Wouw canal and the main drain of Euro Polder
South.
In the polders: small pumping stations could be placed at various locations. Electrical pumping
stations could be automated.
Based on a specific peak drainage flow of 0.5/l/s/ha. The required pumping capacity would be 0.5
m3/s per 1000 ha connected to that particular drain.
Pumping from the drains to a recycling reservoir (Wadoek)
Recycling from drains to the canal is limited. The drainage may not always occur at times when there
is need for irrigation. If the water can be stored then the two operations become to some extend
independent. The storage reservoirs would be partly excavated and partly raised above natural
ground level by construction of an embankment. A storage depth of 2 m is proposed, requiring a fill
height of 3 m and no excavation except for the embankment.
The excavation and evacuation of soil is costly and should only be done if there is an opportunity that
arises when there is need for a substantial fill in the vicinity of the reservoir (make work with work).
This soil could be used to raise residential areas, construct road or other embankments etc....
The reservoir would be filled by pumping from the drains, so irrigation could be done by gravity.
For the construction of such reservoirs the actual geometry of the site is very important. To minimize
embankment construction costs a square site is the next best shape. The land would have to be
obtained by purchase of plots that become available with time and relocation of some owners to free
the necessary contiguous space. The reservoir could not be used for much else given the probable
presence of pesticide residues in the drainage water. A reservoir that stores water from drains will silt
up so the excavation of storage reservoirs is a recurrent activity.
Such reservoirs could be imposed to large scale farms.
Without land acquisition a 100 ha reservoir, 1000 x 1000 m, including pumping station and outlet is
estimated to cost 800.000 Srd or 200.000 Euro. for earth works, an outlet and two units of 0.5 m3/s
pumps in a simple pumping arrangement. Pumping cost would be in the order 125 SRD/ha based on
an electricity cost of 0.33 SRD/ kWh.
6.2.4 Reduce water requirement through the Alternate Wetting and Drying (AWD) method
The introduction of the AWD method should be taken into consideration as one of the possibilities to
expand the production area in district Nickerie through efficient use of the available water resources.
The AWD system of irrigation for rice implies that rice fields are not kept continuously submerged but
are allowed to dry intermittently beginning as soon as the canopy is sufficiently closed to suppress
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weeds. After this stage farmers are expected to irrigate only when their fields are either saturated or
dry.
Reported benefits:

AWD reduces water use and pumping costs. It may reach 15-30 % of the water use.

AWD may reduce lodging (rice plants falling over)

The production of methane, a powerful greenhouse gas, is considerably reduced and this
advantage largely outpaces the increased production of CO2. .
The decisive factor for success is the ability to adequately control weeds and this will depend on the
ability of farmers to avoid patches of missing or thin canopy. It is to be expected that leveled plots
would better allow this than uneven plots. Introducing AWD in the rice polders of district Nickerie
should happen under guidance and assistance of the Ministry of Agriculture respectively ADRON,
whereas the following recommendations can be made:
Recommendation 8: Conduct trials at real plot size; identify rice plots for thorough research in
water management practices, of progressive excellent farmers, whereby his field is levelled
and the farmer agrees to apply the prescribed protocol, record all operations, inputs and
outputs obtained during the cropping season. This will not only provide data for analysis of
the suitability of AWD in the rice polders, but will also produce a respected witness from the
farmers community who can testify on the yield obtained, yield contributing factors and
savings in water and irrigation (pumping) costs. This exercise should include a cost-benefit
analysis at field level of the applied method.
Recommendation 9: The above can be combined with research projects on water
management, methane emission, etc...
Recommendation 10: If the above is successful then create awareness among farmers of
alternative rice cultivation methods and provide training on AWD and sound water
management practices such as land leveling, and construction of field channels.
6.2.5 Reduce water requirements by introducing short duration varieties
Short duration varieties 75-85 days will require less water but these varieties need to be tested on
such aspects as yield levels, disease and pest resistance and tolerance, quality aspects and milling
characteristics and must fetch a sufficiently high price.
Recommendation 11: Selection of new varieties should also aim at shorter duration varieties.
6.2.6 Reduce water requirements by consolidating plots.
Small plots need more water, or less efficient in land use and are more expensive to build and
maintain but possibly cost less to level. We compare 10 plots one hectare with one plot of 10 ha as an
example to clarify this: On a 1 ha plot of 600 m length with one ditch, the ditch takes 300 m3 of water
to fill. This is the equivalent of a layer of 30 mm of water when spread over the 1 ha. If the ditch is
filled 3 times then this corresponds to 90 mm or 900 m3 on 1 ha. For a total of 10 ha (ten plots) this is
9000 m3.
On a 10 ha plot (one plot) of the same length with 3 ditches, the ditches contain 900 m3 of water,
which corresponds to 9 mm of water on the 10 ha. For 3 applications this corresponds to 27 mm, this
corresponds to 2700 m3 of water, a difference in water requirement between the small and large plots
of 6300 m3 to do the same. This corresponds to 3-4% of the water requirement of the intermediate
season. Apparently farmers have started consolidating plots in many places. This may be a further
step in the evolution towards larger farms. There is no information if the property of the plots is being
transferred in these cases.
6.3
WATER REQUIREMENTS FOR SUGAR CANE
Sugar cane has an average crop coefficient of 0.94 when the full cycle of the crop, including its ratoon
crop and a one month fallow is considered in a production system that is evenly spread over 12
months. This means that the crop in such a rotation system will consume about 1350 mm/ year on
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average. (This is only an approximation as harvesting periods will have to be targeted to take place in
the dry season. This will probably result in a somewhat lower effective crop evaporation.)
This means that sugar cane actually consumes a lot more water than rice even if the peak
requirements and the total volume of water that needs to be temporarily made available for rice
production is larger.
6.4
WATER REQUIREMENTS TO CONTROL SOIL SALINISATION
Salinisation in the Northern parts of the Wageningen polder and the Kaaiman polder has reached a
level that rice yields are considerably reduced. These areas are now not used for production. This
process of salt accumulation in the top soil is due to insufficient irrigation which allows leaching and
flushing the accumulating salts. Accumulation of salt under these conditions may lead to the total
collapse of the soil matrix resulting in the soil becoming completely impermeable and making leaching
very difficult.
Similar conditions exist in the northern parts of the Middenstands Polder and in the developed area
further to the West towards the Jamaer canal.
The situation has reached a point that certain places in Wageningen area are completely devoid of
vegetation.
This salt is brought into the area by saline irrigation water, capillary raise and wind/spray given the
closeness of the ocean. This situation has arisen from the insufficient availability of good quality
(fresh) irrigation water to pump at the Wageningen Pumping station. In order to correct the situation it
is necessary that there is an sufficient and reliable supply of fresh irrigation water to the right bank of
the Nickerie river.
Recommendation 12: It is necessary to reverse the ongoing salinisation process on the right
bank of the Nickerie river by providing an adequate and reliable source of fresh water.
6.5
PRODUCING CROPS WITH WATER DEFICIT
Irrigation systems are not designed to be fail proof as far as water supply is concerned. These
systems are designed to provide enough water 4 out of 5 years only. Usually this results in systems
that are manageable and possibly effects remain small and are then easily reversed in the next
season. However if lands are being developed beyond the area for which there is water, the water
shortages become too frequent and widespread to be manageable. In these times of shortage more
recycling is needed.
Recommendation 13: The farmers population must be reminded at every occasion that the
infrastructure is not designed to provide enough water under all conditions but only 4 out of 5
years. However, OWMCP should be equipped to anticipate water shortages as much as
possible and inform farmers to the increased risk of lack of water when this occurs. It is in
situations of water shortage that the distributing agency must ensure that water is distributed
as evenly as possible allowing the crop to complete its cycle with less water. See AWD
method.
Recommendation 14: The allocation of land for rice production must be limited to available
water. The water law should provide that the available water is allocated to certain areas and
how this allocation occurs. Water rights should be allocated permanently to developed land
but there should be provisions to revoke water rights under certain conditions and these
water rights are not more certain than the source.
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7.

THE CURRENT AND POTENTIAL SOURCES OF WATER

7.1
INTRODUCTION
In this section, the existing water sources and the potential additional sources linked to each source
are discussed.
They are listed in the following order:

The Nickerie with its potential sources of additional water;

A salt intrusion control structure

The Maratakka river

Koffiemakka creek

Leakage to the Wayambo

Pumping from the Wayambo

Stondansi

A diversion from Kabalebo river to the Nickerie river

The Nanni swamp

The Coronie Swamp

The Corantijn river

Pumping station Wakay

Kabalebo Hydropower Project

A canal

Supply and pump electricity
An overview is given on Map 3 Water sources and potential water sources and in the table below:
7.2

T
H
E

NICKERIE RIVER
7.2.1 Existing water supply capacity
To discus the irrigation capacity of the Nickerie river we consider a point just downstream of the
Maratakka river.
The available fresh water runoff from the Nickerie river in the present state of infrastructure is as
follows:
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Table 2 Available fresh water from the Nickerie river
Years
Discharge in the driest month of a 1/10 dry
year.
Leakage at Arrawara sluice
The discharge of the Maratakka river
Drainage from polders on the left bank,
effective for salinity control
Required for controlling salinity
Available for irrigation

Minimum monthly mean discharge
(m3/s)
+6
pm
+12
+3
-16
+/- 5

The irrigation capacity of the Nickerie River is thus in the order of 2800 ha.
An important tributary of the Nickerie River is the Maratakka river.
Its upper catchment lies in the Zanderij formation which is permeable and consists mostly of medium
to coarse sand. The water that drains from the Zanderij formation is loaded with organic acids. This
has the following consequences on the discharge:

The run-off peaks are not that pronounced. The rainfall mostly infiltrates and gradually seeps
through the formation to creeks.

The runoff occurs with delay because the Zanderij formation retains water and releases it
gradually. The Zanderij formation thus acts as a reservoir.
7.2.2 Water quality
The fact that the river always contains an enormous quantity of water is misleading. The irrigation
capacity of this river for rice is relatively low as the river fills up with salt water when there is little runoff of fresh water from land. The most critical period of the year is around November.
Recommendation 15: Inform the general public but certainly potential investors of the
prevailing water supply situation and caution them for the misleading quantity of water visible
in the river.
Salt problems occurred during 8 out of a series of 40 seasons at Wageningen. At low discharges the
salinity front advances and water quality at Wageningen 73 km upstream of the confluence of the
Nickerie and Corantijn rivers falls below the acceptable standard of 0.5 g chloride per liter. In extreme
cases 7 g chloride per liter has been measured.
It is estimated that a discharge of about 16 m3/s is needed for controlling the saltwater intrusion
downstream of Wageningen.
Part of this discharge is provided by drainage water. The drainage flow from irrigated plots, in case of
no rain, is in the order of the 0.3-0.5 l/s/ha. This 16 m3/s can be provided by the drainage water of
32.000 (net) ha of rice production.
It is noticed that the very low discharges and the therewith associated salt intrusion are not something
that just happens one day by surprise but is the result of low precipitation over a number of weeks and
is therefore should be more or less predictable provided the necessary data are collected in real time.
Recommendation 16: It is necessary to investigate to which extent salt water intrusion is
predictable and with which period this can be predicted. On this basis possible management
measures may be defined and tested. For instance, drainage flows could be saved up,
reservoirs can release water to target this period, anticipating pumping would allow to charge
reservoirs to be emptied at that period, rice production acreage or calendars could be
adjusted. This is thus at the same time a recommendation to continue monitoring salinity.
Contrary to the past, automatic divers can register salinity at any time interval for extended
periods of time considerably reducing the cost.
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7.2.3 Possibilities to increase the capacity of the Nickerie river to supply irrigation water
Going from downstream to upstream:
Control the salt water intrusion, possible gain: 16 m3/s.
The gain that can be obtained is the 16 m3/s of fresh water that needs to be released to control the
salt water front far enough downstream to pump at Wageningen.
Possibilities to control the saltwater intrusion are:
Building a flood barrier in the river to stop intrusion of salt water in periods of low flow just
upstream of the Jamaer canal at Longmay.
Such a structure would effectively block the inflow of water, but would require special measures to
allow shipping traffic. The structure would need to be a gated structure that creates very little back up
of the flow even during floods. Poor foundation conditions, the required dimensions of the gates and
the obligatory relatively fast operation that is required of these gates would make the structure
excessively expensive for a relatively small gain in flow. This idea should therefore be abandoned.
Building a low sill in the river As the salt front creeps upstream mainly over the bottom of the river,
building a low sill in the river is effective in reducing the salt water intrusion. This helps stopping the
salt wedge as it moves along the river bed. The weir can be fixed or movable or inflatable. The latter
(usually and essentially) consists of a cylindrical mattresses of a flexible material attached to a
concrete foundation slab. The mattress would be pumped full of water to raise it during periods of salt
intrusion. Inflatable weirs up to 6 m height and lengths in excess of 100 m are possible.
In order to avoid that the water on the seaside backs up more than 0.3- 0.5 m by this obstacle placed
on its bed, the structure would probably have to be a weir with an extended crest in a diagonal
arrangement or in an arrangement as a duckbill weir.
The structure would probably have to be built at some distance of the river after which the riverbed
would be connected to this structure both up and downstream.
The weir would have to be placed at the existing river bed level, which is about NSP - 12 m. This is a
difficult if not impossible and expensive construction project.
Apart from the difficulty of constructing a concrete bases at the same level as indicated higher, such a
also has movable/flexible parts in deep water which require operation, specialist maintenance and
repairs and may thus not always function when needed.
It is recommended to consider both solutions not possible until there is a change in the available
technologies.
Build a weir on the Maratakka River (1961)
A regulator could be built on the Maratakka, at the ridges of Cupido. Closure embankments on ridges
could extend east of the Maratakka river and follow the there existing ridge, extending in south
easterly direction to reach the left bank of the Nickerie river. On the left bank of the Maratakka river,
the closure embankments could follow the ridges and close on the Corantijn canal. This structure
would thus connect the Nanni swamp with the swamp between the Maratakka and Nickerie River both
south of ridges.
This regulator would only be operating in the dry season. It would be used:

Either to control salinity of the Nickerie River For this it would be closed at low tide when the
salt front recedes and opened at high tide when the salt intrusion is at its highest. The release
at high tide only allows to push back the salt front, as practically the discharge of the
Maratakka river would be doubled.


Or it would allow to store water and regulate the water level to be diverted to the irrigation
area on the left bank of the Nickerie River via the canal in front of the flood retention
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embankment. It is possible to raise the water level upstream of the structure in the dry
season but probably not to a height that supply of water to the rice production areas by gravity
would be possible. It would however allow reducing pumping heights.
Recommendation 17 Conduct a feasibility study of a regulator on the Maratakka river at the
Cupido Creek ridges combined with closure of all gaps between creeks and a regulator
structure on the Nanni creek at that level.
Control drainage from the Coronie swamp at the Koffiemama creek and clear a collector drain.
A gated structure on the Koffiemama creek would allow to control the drainage from the creek in the
dry season. To enhance flow towards the creek, collector drains would have to be excavated in the
vegetation and peat cover of the swamp periodically.
It is at this stage unknown how much water could reliably be provided in this way and it is judged
difficult to establish this clearly even after several years of data collection and after extensive
surveying of possible alignments for retention embankments. Moreover, this option would probably
not provide much water in dry years.
Prevent the leakage from the Nickerie River to Coppename river. Gain 0.5 – 5 m3/s.
Due to a difference in water levels in the Nickerie and the Wayambo rivers at the Arrawara Creek
there was a considerable flow from the Nickerie River to the Coppename river via the Arawarra creek
prior to the construction of the ship lock there. The losses were estimated in 1961 to be 4.5 m3/s in
the dry season. For this reason a ships lock and a flood control embankment were built
The sluice at the Arawarra creek as well as the short flood control embankment (40 m) need to be
repaired in order to prevent leaks.
Build a pumping station at the above location to pump water to the Nickerie river. (BLO, 1961), gain
10 m3/s.
The former solution could be brought one step further by pumping water in the reverse sense of the
leak. This was an option considered in the early 1960ies.
The Wayambo creek could supply 10 m3/s per second at low head from the Coppename basin to the
Nickerie River. Low head pumps need to be installed.
This is a relatively cheap solution which could be materialized in a relatively short period of time to
provide salinity intrusion control. Given the isolation of the pumping station and lack of traffic,
operating the station will be relatively expensive and operators may face problems to keep it
operational. It has perhaps its value as rapid solution and a back up in cases of breakdown later on.
Extracting 20 m3/s may cause the salt intrusion in the Coppename River to pass the entry to the
Wayambo River.
Recommendation 18: Verify the irrigation capacity of the Wayambo River towards the Nickerie
River and install the possible pumping capacity as a short term solution to provide more water
to the Nickerie agricultural production area.
Build Stondansi reservoir, gain 78 m3/s
Stondansi reservoir, located 230 km upstream of the confluence of the Nickerie and Corantijn River, is
a 21.5 m deep reservoir with a capacity to retain 1.25 billion m3 of water. The reservoir covers an
area of 230 km3 when full. Its location is shown on Map 4. The project included construction of a
quay on the Nickerie River, an air strip and access road and further downstream regulating all leakage
from creeks on the right bank of the Nickerie River and construction of some flood retention
embankments.
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The irrigation capacity of the Nickerie River with this dam and its affluents (Maratakka) was estimated
to be 59.000 ha4.
There is a project design GIREC 1971. The construction works were tendered but the tender process
was not completed. The project was abandoned and efforts were directed towards implementing the
MCP project.
The updated cost estimate on basis of the existing design and bill of quantities amounts to 60 million
€.
Recommendation 19: Hire a consulting engineering company specialized in dam construction to verify
the validity of the existing data, to review the existing design, update it if needed and to prepare a cost
estimate. Impose collaboration with a local engineering company who must be fully involved in
implementation management..
Recommendation 20: Resume hydrological data collection on the Nickerie, Maratakka and
Kabalebo Rivers.
Stondansi reservoir and a diversion of the Kabalebo River, gain 10-20 m3/s in critical periods
Insufficient information can be deducted from the available maps to determine if a diversion weir and
tunnel would be a possible option to divert water from the Kabalebo River to the upper reaches of the
Paris Jacob Creek. This would be an option to provide more water to the Stondansi reservoir in case
the Kabalebo project is abandoned definitely.
Table 3 Summary water supply from the Nickerie River and possible increases
Source
Nickerie River
Salt water intrusion substituted by drainage water
Pumping from Wayambo
Stondansi reservoir
Total potential
7.3

m3/s
6
16
10
78
137

THE NANNI SWAMPS

7.3.1 Area, delimitation of the Nanni swamps
The construction of the Corantijn canal has modified the drainage pattern of Nanni swamp area. As
shown on the map on the next page, the Northern and Southern Swamps as delimited by
Sevenhuysen 5 were truncated and the following surfaces remain:
Northern swamp: 56.000 ha of which 8000 ha ridge area.
Southern swamp: 51.000 ha
It should be noted that Sevenhuysen considered it improbable that water from this Camisa Creek area
east of the Nanni Swamps, would drain towards the Nanni creek 1 and for this reason excluded this
swamp area, from the Nanni swamp hydrological calculations. This Camisa creek area has a surface
area of about 52.000 ha of which 31.600 ha are swamps. It has a typical terrain inversion due to
settlement of clay deposits resulting in creeks beds and river banks being the higher lying terrain
features. The terrain drains towards the Maratakka via the creeks on its left bank. The alignment
flood embankment and closing the creeks (see zig-zag line above ) would make more water available
for irrigation. As the terrain inversion also occurred along the river, the river bank would be the
preferred place to control the run-off.

4

5

Waterloopkundige afdeling, Voorlopige berekening van de capaciteit van Stondansi Stuwmeer, April
1977.
Irrigatie uit een moeras, een hydrologische studie van de Nannizwamp in Suriname, R.J. Sevenhuysen,
Wageningen
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Above : The North and South Nanni swamps and Camisa creek area
7.3.2 The elevation of the natural ground in the Nanni swamp.
Very few topographic data are available of the Nanni swamp. However from observations during the
construction of the Corantijn canal, it was deducted that the elevation of the ridges was higher than
the 3 m indicated on the contour map of the MCP project document. The elevations for the Nanni
swamp indicated on page 29 should therefore be revised.
7.3.3 Storage, discharge rate and irrigation capacity of the Nanni swamp
The Nanni swamp can store up to 230 million m3 at a level of 3.30+. The discharge capacity is 16
m3/s and 9000 ha can be irrigated from it.
The swamp receives its water from the rainfall which falls directly on it. This is the main source of
water, the run-off from the ridges which represent about 4 % of the total area only and the run-off and
drainage of the Zanderij formation. In all the catchment area is not much larger than the reservoir itself
and as there is very little concentration, the reservoir is very sensitive to drought. In fact the irrigation
capacity varies with the precipitation and the Nanni swamp is not a very reliable source of water.
The following extraction points exist:

The Nanni spillway can serve as an extraction point for farmers situated along the lower
Nanni creek in the dry season.

The intake of the Van Wouw canal

IKUGH

HA

5 intakes built in the Flood Retention Embankment.
7.3.4 The Nanni swamps are very shallow reservoirs
The swamp is operated between 2.45 to 3.6 m NSP allowing gravity fed supply to the production
areas. The water depth thus normally varies between 0.5 and 2.1 m. The structures allow to draw
water below that level but under these conditions the canals operate below their design capacity and
farmers have to pump. The natural ground level rises from North to South as shown in Table 4 below
Table 4 Average natural ground levels in the Nanni swamp
Part
Northern Swamp
Ridges
Southern swamp, young coastal plain
Southern swamp Old coastal plain
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The shallowness of the reservoir has important consequences:

It is unavoidable that vegetation develops at a fast pace in the prevailing conditions.

As the vegetation eventually dies, it cannot decompose and peat is formed in a continuous
process, in which methane, a powerful greenhouse gas, is formed.

The peat is very poorly decomposed peat.

The evaporation of a large shallow reservoir will be much larger than of a small deep
reservoir. This is because evaporation is proportional to the surface. The evaporation under
the prevailing conditions varies between 3 and 5 mm per day. This amounts to 30-45 m3/s
depending on which month of the year.

Under natural conditions the swamps dry out in very dry years and the peat burns.

An important foot print area. One must maintain 11 ha of reservoir to be able, with certainty,
to grow one hectare of rice.

A shallow reservoir behaves from a hydrological point of view and hydraulically in a very
complex way and too few data are still available to make an optimized design. This is
because the swamps become part of a larger reservoir in the wet season when swamps from
Nanni to Coronie become part of one large reservoir. Changing vegetation and peat formation
change hydraulic characteristics and the reservoir hydraulic behavior changes with changing
water level, especially when the level is low. It is impossible to isolate some hydrological
processes so time consuming extensive modeling is unavoidable but necessary.

Part of the swamp drains to the Maratakka River, the Corantijn River and the Kaboeri creek
but it is not actually known where the water divides are located or how they evolve in function
of the water level. There is not sufficient knowledge as to which is an optimum level for
managing the southern swamp.
Recommendation 21 Collect additional topographic and hydrological data, determine the
prevailing drainage paths and the contribution of the various areas to the actual water storage
on the Nanni swamp and especially on:

The southern limit of the Nanni swamp, at the presumed eastern limit of the catchment
of the Kaboeri creek.

The limits of the catchment of the Nanni creek and the areas draining towards the
Corantijn canal.

The limits of the catchment area of the Camisa creek.

This is now much easier to do using modern data sensors and data transfer equipment
making frequent terrain visits no longer necessary.
7.3.5 The soils of the Nanni swamps
The base of the swamp in the north is mainly deep very soft clay deposits and locally shallow sandy
deposits in ridge formations. Clays are stiffer in the Southern swamp.
The soils in the Northern swamp belong to the young coastal plain and belong to the more fertile soils
which have still further north been developed for rice production.
In the northern part of the swamps, only the top layers are ripened and firm, below the clay has very
little strength. These soil conditions result in very poor foundation characteristics and this makes that:

All structures need to be placed on pile or sheet pile foundations.

The soil is at places so soft that embankments must be built in two stages, whereby in the first
stage the clay is allowed to stiffen before in a second stage an embankment can be formed.

Moreover these embankments settle over considerable heights and this is a process that can
go on for many years. This effect is larger as the height of the embankment increases. This
imposes limitations to the height of fill of embankments and thus the practically allowable
height of flood retention embankments and thus the possible depth of the reservoir.
There are soils just south of the ridges which potentially become very acid when drained due to the
presence of pyrite.
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7.3.6 Water quality in the Nanni swamp
The water that drains from Nanni swamp is acid with the exception of the ridge formations where
seashell deposits buffer the acidity. In fact the acid water slowly dissolves the seashell deposits.
The acidity of the water requires treatment of the concrete of structures and a protective coating on
steel sheet piling, steel culverts and steel components of structures such as gates and trash racks.
7.3.7 Improve extraction of water from the Nanni swamps at low water levels
As the water level of the reservoir drops it becomes more and more difficult to extract water. The
reasons are:

The conductivity of the peat layers decreases, so water drains with more difficulties towards
the main drainage paths.

The main drainage paths, the Nanni creek and other creeks are more and more obstructed by
the floating vegetation and root mats while at higher water levels the creeks hydraulically act
more like pipes. In the past the Nanni creek was cleaned every year up to the Bigi Draai area
(large bend). The cleaning of the creek must be done with care. The vegetation in the creek
also ensures that water is retained and released north wards in a gradual way. Especially in
the wet season this helps avoiding peak flows at the outlets.
At low levels water must be pumped from the swamp and can no longer flow by gravity to the rice
production areas. However due to the settlement of the clay formations there is a lot of water stored in
the swamp between 1.50 m NSP and 2 m NSP.
Recommendation 22 The vegetation and peat should be removed along a few drainage paths
e.g. Nanni creek and towards Camisa creek. This should be done using special equipment
such as shown in annex 5. Only will spill capacity and retention embankment is effective after
implementation of phase 2 of the proposed infrastructure works.
Management measures to maintain and improve water supply from the Nanni swamp
Strengthen the embankments on either side of Nanni spillway:
The existing embankments are narrow, have unstable steep side slopes and lack adequate stabilising
banks. The embankment of the Van Wouw canal has been reinforced with a wood retaining wall but
this is failing. The total length of embankments to improve is 250 m.
Determine the required environmental flow in the Nanni creek.
The Nanni creek is still operated without any environmental flow in the dry season. All water is
diverted to irrigation. This has ecological consequences but also results in the silting up of the Nanni
creek. The required environmental flow should be determined on basis of data collection and study. If
possible water management should be such that a flow is directed to the Nanni creek from the Nanni
reservoir whenever that is possible. It will be necessary to provide access to water for the plot owners
in the “green zone” via the D1 drain of the MCP polder. In this study the addition of a fish pass may
also be considered.
Recommendation 23 Determine the required environmental flow, study the silting up of the
Nanni creek and determine for which species this creek has an important corridor function.
The capacity of the Nanni creek to drain high discharges at spring tides must be safeguarded.
Maintain the discharge capacity of the lower Nanni creek.
The functioning properly, the Nanni creek must have sufficient conveyance capacity at all river
charges and up to the required discharge capacity of 11 m3/s. (see Section 14 Design, structure 13).
To rehabilitate the lower Nanni creek it is necessary to determine an optimal creek bed width, and bed
level as well as recommended cross profile, determining the distance and height of the banks on the
left side and measures to restore the corridor function of the creek bed. At pre-feasibility study level
we recommend a bed width of 20 m.
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Recommendation 24 Determine the required sections of the Nanni creek to provide the
required discharge capacity without submerging the spillway and with a view on future water
level rises. The proposed arrangement should determine the destination of the silt that
periodically has to be removed, and should define the required measures to restore the
corridor function and rehabilitate the creek accordingly while preserving the interests of all
parties involved. . The project should include the machinery to manage weed growth in an
ecologically sustainable way. This and previous recommendation are linked and cannot be
uncoupled.
Recommendation 25 The periodic maintenance of the Lower Nanni creek is an obligatory
component of the Maintenance plan.
Management of proliferating grasses and swamp vegetation in the Nanni swamp
The growing organic matter gradually fills up the storage volume of the reservoir and in the process it
is also expected that the flow of water towards the drainage paths will become more and more
difficult.
The peat layers, weeds and their decaying debris were periodically removed by wild fires in very dry
years in the past but this has become rare as the swamp is kept in a flooded state to divert water for
irrigation. Burning may not be possible anymore if water is retained for the intermediate cropping
season.
The vegetation in the Nanni creek used to be cleared annually by a dragline on a pontoon. This was
done to maintain the collector function of the creek and to ensure that water was flowing fast enough
to the points of extraction. It is recommended to reinstate this as a standard maintenance procedure
while alternative uses of the vegetation are being prepared.
However the implementation of this work should be contracted out for a long period to a long
established contractor with a proven record of performance. The creek could be cleared over the
same distance as in the past, 25 km. It is however recommended that this is done in two stages and
that after the first stage OWMCP evaluates the improved water supply rate of the swamp and that
references are placed allowing to measure the rate of growth of the vegetation.
Recommendation 26: Include periodic clearing of the Nanni creek over a distance of up to 25
km in the maintenance plan.
The grass vegetation should be shredded and evacuated form the creek. This is either done by cutter
heads, rotating blades or floating excavators. In the latter case the equipment must be anchored
which may be difficult along the creek. A possible solution has been added in annex 5.
Recommendation 27 Investigate possibilities and conduct trials to remove organic matter.
This may be controlled burning of peat, peat collection or collection of organic matter and
floating vegetation, putting this possibly to use e.g. energy generation.
7.4
CORONIE SWAMP
A large reservoir
The swamp is essentially a large reservoir up to 3 m deep, created by typical terrain inversion as
described for the Camisa creek, Lower laying terrain consisting of subsiding clay deposits surrounded
by river banks. In this case the Coppename River, the Nickerie and the Wayambo River. with
considerable drainage towards the sea.
Drains were created with explosives on the left bank of the Coppename River to explore possibilities
to extract baboon logs.
There are 29 creeks towards the Nickerie River which would be regulated as part of the Stondansi
project. The creeks would be closed. The closures would be essentially sheet pile retaining walls to
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which flap gates would be added to provide drainage capacity towards the Nickerie River. Leakage
from the Nickerie River would not be possible.
There was an idea in the middle of the 1980ies to dredge a canal across the swamp from the
Coppename River to the Nickerie River about half way between the East West Main road and the
Wayambo River with regulators at either end.
The development of polders in Coronie resulted in:

A change in the freshwater/saltwater balance at the coast with important changes in
vegetation and fish populations

The East-West main road being flooded indicating the importance of the drainage of the
swamp towards the sea.
It proved to be necessary to excavate collector drains in the peat deposits of the swamp to obtain
enough water for the rice polders.
It should be borne in mind that some soils of the Coronie swamp are better suited for rice production
than the suitable soils in Nickerie.
We have not further investigated the potential of Coronie swamp. As it is a very large swamp which
has a very complex hydrology and visibly a very sensitive complex of ecosystems much more study is
needed to sustainably extract water from it without causing much initial damage.
Recommendation 28: Restart the investigations on the potentials of the swamp as a water
source. Restart the collection of meteorological, hydrological and topographic data especially
along the Nickerie river bank, using data collected by the Stateoil Company during their
prospection of the Coronie Swamp.
The swamp has an estimated minimum discharge of16 m3/s but it is not clear how much would drain
towards the Nickerie River. Whatever flow is available, if known, could be used for instance to treat
saline soils, could be pumped into reservoirs if the necessary pumping capacity is created.
Coronie swamp as possible source of water in short term
Coronie swamp holds large quantities of water but in reality there are by far not enough data to
propose projects of which before implementation all effects can be reasonably accurately predicted
and which would be sustainable. It should be investigated if at relatively short notice water could be
mobilized from the swamp to control the salt intrusion of the Nickerie River. Rather than conduct a
study for years and then implement a project, an approach is proposed whereby a careful step by step
approach could be followed including:

A preliminary study to determine:

Where to best start excavation

Which alignment to follow

The length of each of the successive sections to excavate. This would be based on
hydraulic characteristics of the peat layer in the particular terrain.
These choices must be based on the necessary terrain explorations and collection of information from
already implemented projects,

Build a gated outlet regulator with sufficient capacity,

Starting an accurate measurement program on one of the creeks or branches thereof,

Excavate a first section of drain into the swamp. Measure flows obtained in critical periods,
Recommendation 29 Use Coronie swamp to mobilise water for the Nickerie River in the short
term
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7.5

THE CORANTIJN RIVER

7.5.1 The MCP project
The Corantijn River has a minimum discharge of 31 m3/s at Mataway (241 km upstream of the outfall)
and an estimated minimum discharge at the outfall of 41 m3/s. 6 The salt front is well downstream of
Wakay at that discharge rate.
A pumping station and a feeder canal of 66 km was built as part of the MCP project. This canal is
linked at two places with drains towards the Corantijn River. The works were never completely
finished and this is now proposed as part of this Master Plan. See section 14, Design.
The pumping station has an installed capacity of 30 m3/s. The arrangement of the infrastructure at
Wakay allows to add 20 m3/s pump capacity or if the flow of the river is regulated by upstream
reservoirs, then pumping could take place at the end of E-pand, at Bishop island. The Wakay
pumping station has now 50 % of its capacity of 30 m3/s and a rehabilitation is to be launched on May
14th 2010. The pumping station has worked intermittently between its completion and 2003. Civil
unrest prevented its normal use. After this period the pumping has been done with moderate success.
There are unsolved management problems. It seems to operate when Government has been forced
to provide the necessary fuel and lubricants for it to operate. It’s use is not very efficient in supplying
water to the polders as the canal ends in the swamp and thus there is no real control over the water
level. As there is apparently no relation between pumping at Wakay and water supply, and as it is not
possible to supply water with certainty, it is very difficult to recuperate pumping costs from the
farmers.
Overall the management of the pumping station met a lot of difficulties and recently management was
handed over to OWMCP.
7.5.2 Kabalebo
The Kabalebo hydropower project was designed in the 1970s and advanced to feasibility in 1975 as
Suriname became independent. In the late 1990s/early 2000s Kabalebo was studied again.
The engineering company CNEC mentioned an installed capacity of 650MW from two hydropower
plants (Tijger & Avanavero), an aggregate inundation area of 2,460 sq km, costing about US$650
million. The goal of this project is to generate enough hydropower to supply Suriname’s needs, to
substitute for some thermal power, and at the same time to supply a more economic big smelter.
The cost of electricity from Kabalebo was estimated at that time to be about US$0.8c/kWh but this
may have changed for the updated designs. (As a comparison husk generated energy would be
produced now at US $ 12 c/ kWh and real cost of electricity generated in a thermal station such as at
Clara polder costs US $ 18 c/ kWh.) 7
One consequence of the project is that the flow of the Corantijn River downstream of the Kabalebo
would be regulated to a flow of 200 m3/s to 1000 m3/s depending on the number of turbines that are
operating. When the Kabalebo hydropower plant will operate. there will be a virtually unlimited
supply of fresh water available for irrigation for the Nickerie region.
Implementation time of this project is 4 years from start to first energy generation and seven years to
completion. The project did not materialize as no agreement could be reached. The project is now
indefinitely postponed. There are three options of which two become possible if the hydropower
project is implemented. A third option which was evaluated at prefeasibility level does not require the
hydropower project and allowing supplementing the Stondansi reservoir.
The Kabalebo project and diversion of water towards Nickerie

6

7

Project Country Study Climate Change Suriname, Water Resources, Technical report 4, M. Amatali, S.
Naipal, WLA/Delft Hydraulics/DHV, 1999
Verbal communication of Mr. S. Mehairjan, EBS.
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The possibility to add an outlet from the Kabalebo reservoir to supply water to the Corantijn canal and
polders was evaluated. The impact of diverting water for irrigation from the power generation was not
investigated earlier on. It is probable that this would reduce the power generation capacity of the
dam, The fact that already two river diversion dams are needed to reach the 650 MW capacity
indicates that the potential of the site has been fully developed. For this a 90-100 km long canal would
be needed. This would make the Corantijn pumping station obsolete as water could be supplied by
gravity.
The Corantijn canal is an earthen canal with a capacity of 50 m3/s. Assuming that in first instance that
canal is designed to the same dimension, about 30.000 ha could be irrigated in Nickerie without
recycling. The canal could be used with a larger depth (4.25 m in stead of 3.5 m) allowing a flow rate
of about 70 m3/s with which 40.000 ha can be irrigated from the reservoir (without recycling).
With recycling and AWD generally applied, the total irrigable area increases to 66000 ha. .
The Kabalebo project and supplying electricity to Wakay to pump up regulated flow
It is usually cheaper to transport electricity than to transport water. In stead of building a diversion
canal, a high tension line could be built to Wakay or other locations where pumping can take place.
This would require a lower investment, easier to build and maintain and the costs, also the ecological
one, would be much lower. The pumps at Wakay and possibly additional pumps could then be driven
by high tension motors. The cost of connecting Wakay to a Power station at the Kabalebo Dam, is
estimated at 8.5 million €.
If Kabalebo is not build then build a diversion weir further upstream on the Kabalebo and divert water
via a tunnel to the Nickerie River
A branch of the upper Nickerie River, the Paris Jacob creek comes to within 5.0 km from the
Kabalebo River bed (E 48.5003, N 5.13142 to E 48,8026 N 5. 17765).
In case the Kabalebo dam is not built a diversion weir could divert part of the flow via a canal and
tunnel to the upper reaches of the Nickerie River. This depends mainly on the elevation of the actual
natural ground of both river beds, (which could not be verified at prefeasibility level).
The Kabalebo has a minimum average flow in the period October to January of 10m3/s (flow
exceeded 9 out of 10 years). As a consequence either the Stondansi reservoir would have to be
enlarged or a reservoir may need to be created in the Kabalebo River to provide a significant
contribution to water supply in the critical period..
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8.
OVERVIEW OF THE CURRENT DISTRIBUTION SYSTEM
The distribution system is presented schematically in annex 6. It is also shown on Map 4 Main
Infrastructure.
The water supply and distribution system in district Nickerie takes place as follows:

By gravity
Water from the Nanni swamp flows

Through the Nanni inlet to the Van Wouw canal and in the Stondansi canal.

The Van Wouw canal conveys the water to

Nanni bruto

Europolder Noord

Baitali (Van Dijk and Coop W.S, Tewarie)

The Clara pumping station
This pumping station and distribution structure delivers water to the following
polders:

Clara polder

Corantijn

Van Drimmelen

Sidoredjo

Waldeck

Margarethenburg Polder

Nanni polder





This distribution is according to a water calendar, developed by the Ministry
of Agriculture.
Non-rice polders

Van Petten polder (residential area)

Clara-stalweide (grazing area)

Nanni-stal weide (grazing area)

Nanni bruto (upland crops)

Manglie stal weide

Manglie Waterloo

Waterloo non-rice and Nursery (grazing area and upland crops)

Banana Polder
Euro Polder Zuid receives water via the Stondansi canal which is a branch of
the Van Wouw canal.

IKUGH and HA now both take water from the Nanni swamp.
HA conveys the water to the 3-Culverts for further distribution to Sawmill creek Polder, Hamptoncourt
Polder and the Henar polder. Unfortunately, this distribution structure has malfunctioned whereby the
distribution to these polders cannot be regulated.
The IKUGH inlet conveys water to the Uitbreiding Groot Henar polder.
The Autonome polders on the left bank of the Nickerie River are supposed to extract water from the
Nickerie, but due to the above mentioned problem they are forced to intake from the Surinam canal.
For the polders on the right bank of the Nickerie River, extraction of irrigation water from the river
depends on the salinity of the water. The saltwater wedge, during periods of drought, reaches
Wageningen.
Pumping of water at Wakay
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During the second crop, due to water shortage of the Nanni swamp, it is required to operate the
pumping station at Wakay, whereby water is conveyed through a 66 km long canal to the Nanni-inlet.
The water level in the canal is regulated by outlets on three locations in the canal and at the end,
through the Nanni weir, where water is drained back into the Corantijn River. The infrastructure of this
project was never completed and most of the works proposed in this document are needed to
complete the project that was abandoned in the 1980ies.
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9.

BOTTLENECKS IN UTILIZATION OF THE AVAILABLE WATER SOURCES AND THE
EXISTING WATER SUPPLY INFRASTRUCTURE

9.1

THE GENERAL STRATEGY FOR THE SUPPLY OF IRRIGATION WATER IN THE
1970IES.
The general strategy to provide water for the Nickerie agricultural areas included in the 1970ies two
main components:
MCP project which was intended to solve the crisis in the smallholders polders and to provide water to
the Western and Eastern Polders, the MCP Polder and Autonomous area on the left bank.
To solve the water supply problems on the right bank (Wageningen, Middenstands polders,
autonomous development,....) earlier on, the Stondansi Project had been prepared and even
tendered. The project was however not implemented and priority was given to solving the crisis in the
small holders polders, hence the MCP project, rather than the problem of water supply for the large
scale farms. The project document of the MCP project mentions Stondansi as a component of a later
phase.
These second general strategy has faded away with time and MCP is now considered as the project
to provide water for the Agricultural production area. Nevertheless that solution remains a valid one as
the fundamental problem of adequate water supply has not yet been solved.
Recommendation 30 Revise the general long term strategy for the supply of irrigation water
based on both the MCP canal and Stondansi
9.2

WATER MANAGEMENT ON THE RIGHT BANK OF THE NICKERIE RIVER

9.2.1 Uncontrolled and unregulated pumping
In the intermediate season farmers are obliged to pump water to grow rice crop so there are many
extractions, larger farms use lo-lift pumps in permanent pumping stations, smaller farmers use Vadini
pumps. There are currently several thousand hectares in production like this but this is only a fraction
of the available area. Farmers in that part of the polders cannot pump if the salt front has advanced to
their extraction point and this varies from season to season depending on how much it rains. Farmers
decide on basis of weather reports and own experience whether they will take the risk to prepare their
plots and plant or not. It is however a ‘win or lose’ situation Every sowing season is a challenge for
the farmer due to the insecurity whether there will be enough water available during crop growth and
then after harvest the price they will receive for the paddy. This pumping is not regulated otherwise
than that the costs of pumping is a limiting factor for the farmer. Pumping costs money and farmers
tend to use less water when they pump than when they receive water by gravity.
9.2.2 Insufficient water supply leads to salinisation.
The water supply from the river was too limited to allow sufficient pumping for proper water
management allowing good production conditions.
The pumping capacity was limited by management problems and by deteriorating pumping units. In
the given management conditions the deterioration of the performance of the Wageningen and
associated polders the progressively degrading performance was essentially driven by the lack of
water in combination with management restrictions leading to a self accelerating shrinking of output
and revenues...In the process the land, which is a fundamental national asset has been damaged and
may be permanently damaged if the salinisation is not reversed in time..
9.2.3 Chaotic autonomous development on the right bank
There is no main infrastructure (main canals, main drains and pumping stations, access roads) on the
right bank east of the Middenstands polder.
An access road is necessary to allow adequate monitoring of activities and control of land occupation.
A main drain is needed to provide adequate drainage. It is proposed that a road be built on the
northern limit of the occupied area with a drain on the sea side. This main infrastructure would at the
same time become the ultimate boundary of development and limit of the MUMA area.
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A main canal is needed to supply fresh water to the area. This canal should start from the
Wageningen extraction point or somewhat but not much downstream.
9.3

WATER MANAGEMENT ON THE LEFT BANK OF THE NICKERIE RIVER

9.3.1 Intake from the Nanni swamp
The swamp water level has risen to levels that caused flooding and damage. It appears that heavy
rains combined spring tides caused at least one of the events. This is then essentially due to unadapted management of the reservoir levels. The reservoir level should not be allow to rise to
dangerous level prior to spring tide periods.
There is currently an open connection between Nanni swamp and the autonomous area. Assuming a
1 m diameter culvert and 0.2 m head, flow trough the culvert would be about 1 m3/s or enough to
provide the peak flow to 570 ha. This is a systematic waste of water and this structure is proposed to
be replaced.
There are 4 gated culverts in the flood retention embankment which are operated by the farmers.
Recommendation 31: The structures in the flood retention embankment are replaced by one
main intake structure operated by OWMCP. This structure provides water to two Lateraal
canals from which the autonomous area is irrigated.
9.3.2 Water supply from the Corantijn canal
The Corantijn canal currently ends in the swamp and no water control is possible and distribution on
the occurring swamp levels which cannot be significantly influenced by pumping. A more technical
review is included in the design part of the Master plan.
Newly built control structures need to be (re)built or removed from the Corantijn Canal to manage the
water of the South Swamp : Intakes, spillways and outlets.
Effective water control in the production areas depends on:

For the autonomous area: as indicated above, the existing structures need to be replaced by
properly designed and built intakes allowing flow rate measurement. Lateral canals need to
be built to supply water.

For the Eastern and Western polders

The Swamp Retention Embankment is to be completed,

The Corantijn canal is to be connected to the canals behind this embankment with
proper structures to the polders

For the MCP polders

the water level in the Corantijn canal needs to be regulated

Intakes and tail regulators must be built on the Irrigation canals

Sluices must be built on the drains

Drainage must be provided for all areas.
The respective production areas cannot properly function without access roads.
9.3.3 Water distribution in the small holder polders.
The distribution of water from the Clara pumping station is done by rotation. This rotation is not always
respected.
Present situation in the polders

Authority

There is chaos. Farmers build there own intakes, breach embankments, plant at almost
random times.

There is anarchy as there is no authority, there are no water management rules being
applied,

Coordination. information
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There is a lack and absence of coordination
Farmers don’t know if and when water is to arrive, or even whom they can ask.
There is a lot of insecurity, whether a planting calendar will work or not depends also on the
condition of the local infrastructure.
As farmers don’t know if maintenance will take place, They cannot estimate the number of
hours of pumping required on field level depends on the condition of the canals
Administrative bottlenecks
Water boards of rehabilitated polders are not operational for such a long time that
infrastructure is degrading without the necessary maintenance taking place.
Several instances are operating in the same domain, there are overlapping or insufficiently
defined responsibilities, There are gaps in coverage of responsibilities.
There is insufficient support for water users who want to do something
There is insufficient equipment, personnel and means for water management.
Farmers are alienated from the instances that supply water.
Decision takers or advisors don’t have sufficient data to the best decisions
Disposal of garbage in the main drains and canals causing an obstruction for the water flow
from and to the polders. These can also cause the obstructions in culverts and impede the
water flow in the canal.
There is often lack of maintenance of irrigation canals and drains

System failures

Lack of regulated distribution structures for the distribution of water to the individual water
boards. Often open pipe connections and often connections are modified without proper study
and consideration of the consequences.

Leakage in the distribution system, whereby potential irrigation water is spilled. The Corantijn
canal for instance, is 66 km long whereby inspection for leakages is a time consuming and
difficult job to maintain.

It occurs that structures of poor design are built. Works suppervision is sometimes
substandard.

and Investments are not always efficient.

Incomplete critical components of the infrastructure

The placement of intakes and culverts by individuals in irrigation canals and drains without
consultation with the local Government, expertise and of which the dimensions are not
justified, causing obstructions in the water management system.
Operation

Lack of regulations in water distribution.
Legal framework

Lack of clear legislation for water management
Organisation

Lack of organization After years of being dormant, the individual Water Boards have been
established by State’s Decision in 2006. The infrastructure system of three individual water
boards have been rehabilitated in the period from 2008 – 2010, with the rehabilitation of a
fourth in the planning. It is the intention of the Government to transfer the responsibility of the
infrastructure to the water boards.

Diffuse responsibilities of maintenance and lack of consultation. The maintenance of the
infrastructure system is the responsibility of three ministries, the Ministries, RO, OW and LVV.
Composition of the maintenance activities in the annual plan of the ministries are not
established in consultation with each other.
Financial management

Uncertainty and lack of funding The responsibilities of the maintenance of the irrigation
canals, drains, and operation costs for Wakay are spread over three ministries. Funds for
maintenance depend on the approval of the annual budget of the Government and whether
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these finances are made available in time. In some cases funding was available if there are
emergencies and the Government is usually forced to provide fuel for pumping.
There is no system in place of systematic planning of operation and maintenance with the
necessary funding to go with it.

Land management in the schemes

Uncontrolled allotments of land for urbanization: Changed land use results in change in water
demands and drainage criteria of the system.
Analysis
The system does not work properly at different levels
There is need for:

Completing the infrastructure so water control becomes possible

Water control

Reliable water supply and maintenance

Legislation and application of the laws and regulations

Information and communication

Authority and clarity on who does what.

Control of land use

Improved management of system operation and maintenance

Control on the supply of water
No headway is possible towards farmers paying for irrigation service until the above bottle necks of
access and water control are substantially resolved.
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10.

POSSIBLE GROWTH OF THE IRRIGATED AREA AND CORRESPONDING WATER
REQUIREMENTS

10.1
PRELIMINARY REMARK
There are conditions to be met before the production area can be expanded. These conditions are
that enough additional water is mobilised for each expansion, there is enough machinery for the
various crop production stages and processing and that the marketing is ensured.
10.2
LAND CONSOLIDATION
Small plots result in very inefficient land use. This is because a relatively large part of the plot is
occupied by the plot ditch and the field bunds. An example clarifies this: Assuming a plot length of
600 m, then a (+/-) 167 m wide plot will cover 10 ha. If the plot has 3 ditches then 4.8 m is occupied
by ditches and 1.6 m by the field bunds, a total of 6.4 m, or 3.8 % of the area. This plot would
produce, at 5 ton /ha, 617 bags of paddy.
However, if the same land is occupied by 1 ha plots then each of these plots will be 16.7 m wide,
boundary to boundary. Assuming one ditch per plot, then 16.6 m, 1.6 m is occupied by the field bunds
and 1.6 m by the field ditch. This means that, in total, 3.2 m out of 16.6 m is non-productive, or 19.2
%. These plots, at 5 ton/ha, could produce 528 bags only or about 17 % less.
If the plots can be grouped then a lot of field bunds and field ditches are no longer needed and can be
leveled. Practically, this would require that people are ready to sell their plots, plots are put together
and the necessary works are done to make them large plots.
It appears that people are not ready to sell their plots, often for sentimental reasons. It may be that
the next generation thinks differently.
This could be managed by creating a land bank. A land bank is a foundation that has the right to buy
plots, consolidate the plots, rehabilitate them and sell the large plots. The advantage of the foundation
being that it is able to buy adjacent plots with sometimes many years between the dates of sale,
avoiding land speculation and inflated land prices. The Government may accelerate this process by
taking in small plots and compensate the owners with modern sized farms in newly developed areas.
10.3
DEVELOPED BUT UNUSED AREAS
Substantial areas, protected by swamp retention embankments have been already developed and
could be brought in production in a relatively short time and for a relatively modest cost. That is
especially true for the areas that have been cleared of forest earlier on.
The developed, unused areas listed in annex 4
Not all of these areas can be readily redeveloped. The lands on either side of the Maratakka River
have been abandoned because of drainage problems. In such cases it is necessary to first provide a
solution for the cause of the abandonment.
10.4

UNUSED ROAD AND CANAL/DRAIN BANKS, STABILISING BANKS, TRANSITIONS,
‘’LOST”’ SURFACES
A staggering 11 % of the rice polder gross area is occupied by canals ,drains, embankments, roads,
transitions etc....Such land is not productive but must be maintained (mowed) regularly. Finding a
productive use not only allows generating income and provide additional employment and it also
reduces the maintenance costs.
This represents in total, for the entire agricultural area of Nickerie District, over 20.000 ha which has
no productive use so far and on the contrary needs to be maintained. See Error: Reference source
not foundon page Error: Reference source not found.
Especially road and canal/drain, road sides and embankment slopes could be used for grazing by
sheep. Fish/ducks could be raised in/on the canals. Grazing with sheep has the advantage of lesser
damage to infrastructure compared to cattle. There is an existing market for mutton. However there is
a real danger that the presence of the sheep leads to a real disturbance of the ecological balances as
they would be an easy and abundant prey for Jaguar and passing Puma.
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Recommendation 32 Introduction of sheep to maintain infrastructure should not occur without
proper ecological assessment and study and mitigating measures if required.
‘’Lost surfaces” can be used for tree crops whenever single line plantings are acceptable. Trees can
be hardwood or other commercial species of which OWMCP is then the owner. It is however
necessary to carefully consider whether the planted trees would hinder future maintenance works and
of course theft must not form a major risk.
In the prevailing conditions a considerable amount of peat and organic material is produced by the
swamps and canals and drains. The gradual invasion of the Nanni creek and the gradual filling of
deep flooded swamps with organic matter pose a problem for water storage and supply. Peat can be
composted, bio-digested or gasified alone or in combination with the rice husks. It could serve as a
source of renewable energy and organic matter/fertiliser. Such activities should be considered
feasible when they break even at a (sufficiently) reduced cost. There is for instance a premium on
organic rice which could be grown in areas near extraction points of organic matter from the Corantijn
canal and Nanni swamp.
Recommendation 33: We recommend that possible uses of peat accumulating in the swamps
and organic matter accumulating in canals and drains are investigated and if found
sufficiently promising they could be tested.
10.5
POTENTIAL ADDITIONAL PRODUCTION AREAS
The best remaining soils for rice production are the clay soils of the young coastal plain, which are
similar to the soils in already developed areas.
The Northern Nanni swamp, part of the ridges and the connecting Southern Nanni swamp are
however proposed as a nature reserve which would prevent it s development for rice production.
Other soils, often associated with the clay soils are ridges and transitions between ridges can be
developed for other crops.
The possible extension areas are shown in the table below and are shown on map 6.
Table 5 Surface area of possible extension zones
Area
Green strip left bank of the lower Nanni creek
MCP polders
Northern Nanni swamp, between the Flood Control Embankment, the
Corantijn Canal and the ridges which from a link between the
Corantijne bank at Mac Clemens island and the Maratakka River.
West of the Corantijn canal, North of the ridges at Mc Clemens.
Coronie swamp, North east to North of the Koffiemama creek
Between the Maratakka and Nickerie Rivers, between the confluence
and the ridge extending south easterly from Cupido village.
Total

Gross surface areas (ha)
Rice
Other crops/
grazing areas
3900
0
8000
7500
27000
0
10000
10000
6000

6500
0
0

64900

13000

The peak water requirements generated in the District with these additional areas are shown in Error:
Reference source not found on page Error: Reference source not found. It should be noted that we
have assumed that by the time in the future that these lands are developed farmers all recycle water
and apply AWD methods. The water requirement for rice has set at 1.35 l/s/ha.
Even with recycling, the peak water requirements could increase to 191 m3/s. to develop all the
suitable land.
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Such requirements can only be met by adding the Kabalebo River as a water source in one way or
the other.
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11.

ENVIRONMENTAL ASPECTS OF THE SUSTAINABLE UTILIZATION OF THE CURRENT
AND POTENTIAL WATER SOURCES

11.1
INTRODUCTION
The study area would be affected by the expected climate change and a rise in the sea level. There is
still controversy as a possible slight decline in solar activity in the next 50 years may mitigate the
heating temporarily.
Further more, the infrastructure considered here is usually built for a technical lifespan of 25 to 30
years after which rehabilitation is required. The expected climate change and sea level raises would
remain limited in this period. There is an attempt to analyse the situation and prepare an outlay of
possible consequences. This following analysis was completed within the very short time available for
this feasibility study and is therefore incomplete.
Recommendation 34 The feasibility study phase should include a thorough analysis of the
impact of climate change on the irrigated agriculture of Nickerie district.
11.2
CLIMATE CHANGE
A large number of climate models have calculated that for the Guyana shield region, depending on
the scenarios, the mean surface temperature will increase by 2.5 to 3.5 ºC by 2100 relative to 1990
values and the change in mean annual rainfall may vary by + or – 10%, also by 2100, compared to
1990 8.
The climate changes expected for the study area are as follows²:


Temperature and rainfall

Short
wet Short
dry
season
season
Temperature change ºC
2020
0.6
0.4
2050
1.4
1.0 to 1.4
2080
2.3
2 to 2.2
Precipitation change (mm/month)
2020
2.3 to 11.6
14.7 to 22.5
2050
-1.5 to + 21.7
21.7 to 48.1
2080
-6.2 to 17.8
13.3 to 50.4
Period

Long
season

wet

Long
season

dry

Annual

0.5 to 1
1.1 to 2.3
2.1 to 3.5

0.8 to 1.0
1.8 to 2.3
2.7 to 3.3

1
1.6
2.6

-20.2 to +18
-4.6 to -38.0
-32.6 to 25.5

-12.8 to 20.2
-23.3 to 38.0
-25.5 to -32.6

-4.1 (<-1%)
-44.4 (-2%)
-102.6 (-4.7 %)



El Niño and El Niña years are more often drier than average years, with especially the El Niño
years being drier than average. However there are exceptions with a very wet El Niña year in
the late 1980ies and years in which both events occur are often wetter than average.



Solar insulation: Climate change does not always have to be only negative: With the drier dry
seasons would also come a climate that is healthier for the crops and offers more sunshine
resulting in higher yields at lower costs. However, wetter wet seasons may be more somber
and result in less yield unless planting is delayed and the crop can mature in the sunnier dry
season.



Wind: There will be more wind than the 5 m/s average current speed. This will increase
evaporation of crops but also offers an increased potential to generate energy from wind
which can be used for drainage pumping.



8

Consequences:
Evaporation will increase but it is difficult to estimate this increase as changes in hours of
sunshine, solar radiation, wind regimes, rainfall patterns and the vicinity of ocean, of which all
affect the evapotranspiration rate, cannot be predicted. From the above data it can be
Nurmohamed R, The Impact of Climate Change and Climate variability on the Water Resources in
Suriname, 2008 , p.8.,p.75
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deducted that during the dry season the weather would be drier and warmer while the short
dry season would be wetter. The expected changes are less clear for the short wet season
and the wet season for which the range of changes includes the status-quo (0 change).
As to the crop water requirements for the rice, the main crop in the wet season would not
require (much) more water in its early stages but would use more water from July to
September. The peak requirement is not expected to change.
As for the intermediate rice crop, which is planted in November-December, it is expected that
more water would be needed during the long dry season to avoid that the soil dries out too
deeply and for too long and at land preparation stage. A higher peak requirement could be
avoided by starting the soaking earlier.
Overall the rice crop would use more water but the peak requirement is not expected to
change much. The AWD method would become more relevant.
The need to pump for drainage would increase. Recycling becomes more relevant as are
varieties which perform very well even when growing in 300-400 mm of water. This additional
temporary storage in the polders would mean that drainage can be delayed during high water
events.
The crop water requirements of perennial corps such as sugarcane and bananas would
increase by 0-50 %.
The risk of salinisation would increase during the dry season.
A drier and longer dry season may open opportunities for (irrigated) maize and other cereal
crop production on the ridge soils of the MCP polder and area to the south thereof.
The FAO report, How to Feed the World in 2050 9, mentions an expected increase in rain fed
cereal production of more than 50% by 2080.
River discharges: Simulations for the Upper Suriname River indicate lower average monthly
flows with virtually drying up of the flow towards the end of the dry season. While this is not
the Nickerie or the Kabalebo River and the modeling in ² occurred on basis of incomplete
data, it is to be expected that similar trends occur for these rivers.
UV-B radiation: This damages rice at early stages. Some varieties are better able to
withstand these effects.

Recommendation 35: The best defense against the changes that are expected to occur is to
dispose of dynamic, well trained people having international networks, a solid research
apparatus and widely accessible libraries and data bases.
Recommendation 36: Varietal selection should aim to produce varieties which have UV-B
tolerance at early stages.
11.3
RISE OF THE SEA LEVEL
Climate change would induce a rise of the sea water level of about 0.5 m,
expected by 2100.

10

. a least this is what is

The study area is particularly sensitive to a rise in sea level as such a rise reduces the effectiveness
of the tidal drainage systems and further reduces the drainage possibilities of the already partially
submerged swamps.
The result, with respect to water management, is that

The effective capacity of the existing drainage systems will gradually decrease and this will
need to be corrected. This needs to be done on basis of the expected future water levels.
Only a generalized, GIS based hydraulic model (using such software as for instance MIKE of
DHI), is able to predict, with some accuracy, the actual water levels to expect at any given
location. The software allows simulation of spatially varying non- stationary non-uniform flood
events that would occur during a high rainfall event when the swamps and rivers exceed
present levels. Developing such a model and its calibration to the reality of the terrain is very
specialized and requires highly trained personnel. It is a long and virtually permanent activity
9
10

FAO, How to Feed The world in 2050, 2010.
First National Communication Under the United Nations Framework Convention on Climate Change,
Nimos, 2005, p. 51.
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and sufficient meteorological, hydrological/water level, topographic soil and vegetation data
will be required. It is recommended that the Department of WLA would set up a national unit
of which a branch would be opened at OWMCP to develop the model for NW Surinam. We
recommend that this is done in collaboration with the Anton de Kom University and eventually
with overseas Universities.
Recommendation 37: Develop a hydraulic model for the Nickerie - Maratakka – Nanni swamp –
Coronie swamp system allowing to predict changes induced by a higher average sea water
level. The necessary software must be selected, personnel must be assigned and trained and
a data collection program should start. Such a model would ‘be useful irrespective of the sea
level rise.


The drainage systems are designed in such a way that temporary higher than optimal water
levels are allowed in the production areas during extreme flood events. There have been
flooding events in the past resulting in crop losses but these would become more frequent.
When the general sea level raises 50 cm the formerly extreme water level will occur much
more frequently. To counter this changed situation more outlet sluices could be built and the
large drains close to the sluices, which function as reservoirs which store the water close to
the outlet, will need to enlarge. If however the water level raises so much that too many
sluiceways and drains with reservoir function are needed, then the only remaining possibility
is pumping. The hydraulic model would give the necessary indication regarding expected
water levels and frequencies of occurrence thereof.

Recommendation 38: Determine the required modifications to the drainage systems of the
polders and the rivers to cope with a rise of the average sea level of 0.5 m or 1m.





The higher sea and river levels make it necessary to build dikes around the production areas.
If dikes have to be built, then it will be for instance be necessary to provide sluices at the
outfall of the Nanni creek and to provide sufficient storage capacity on the polder side of the
sluice.
The drainage conditions are likely to get worse in the future. National specialists should learn
from the experience in other places with drainage conditions similar to what can be expected
here.
The drainage design for the MCP polders is already adapted to a certain level of sea level.

Recommendation 39: The typical lay-out and design of infrastructure must be adapted to the
expected situation. It is further recommended that the design criteria for the water
infrastructure in areas where current drainage conditions are similar to the expected future
drainage conditions are taken in consideration.
1.

When infrastructure is being added or rehabilitated then pumping stations must be included
which can pump for irrigation and for drainage.

Recommendation 40: When developing new irrigated areas or rehabilitating areas, place must
be provided and the lay-out of canals and drains must be adapted to future pumping for
drainage.
2.

As pumping is likely to become more necessary in the future for both irrigation and drainage
then there will be need for efficient pumping as well as cheap energy for pumping. Given the
enormous capacity of the ecosystem to produce leaf biomass (swamps, canals and drains),
all possibilities of using leaf biomass as a source of energy should be investigated and
adapted systems should be developed. Grasses and leafs are a suitable feed for biogas
production. Succeeding in this would mean that part of maintenance costs could be at least
partially recuperated while producing energy. Next to this wind energy and husk should also
be considered as sources of energy
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Recommendation 41: Determine if energy for pumping can be sustainably generated from
biomass, wind or husks.











The climate change not only causes a raise in sea level, it also modifies rainfall quantities and
patterns which, as explained, are predicted to result in an decrease in dry season rains and
thus in lower dry season flow rates but also to result in an increase in wet season rains and
higher peak flows. The minimum flow for Corantijn River is expected to decrease in the future
if the predicted changes become true. Minimum flow is now measured at 41 m3/s.
Whatever the case, reservoirs and dams and (non-leaking) swamp reservoirs (with adequate
spillway capacity) attenuate floods for downstream production areas and allow providing
water in drier dry seasons.
The following analysis is made relative to the Nanni and Coronie swamps:
Rainfall is expected to decrease in the long wet season and the following long dry season so
less fresh water will be available from the swamps.
The swamps are reservoirs that are particularly sensitive to evaporation losses as they are
they are large and shallow. The evaporation is expected to increase considerably during the
dry season. This will make them even less efficient reservoirs.
As less rainfall and higher evaporation result in swamps with less fresh water to control salt
water intrusion, on top of that also the sea level raises making saltwater intrusion and
brackish conditions more likely to occur starting along creeks.
As swamps in their natural situation are likely to become relatively drier in the long dry
season, it becomes more likely they would burn.
Fires may transit to upland areas in the drier dry seasons as the upland forests become drier
in that period also. These would be major CO2 emission events.
The capacity of the swamps (with Swamp Retention Embankments) to store water may
become crucial in controlling water levels in the rivers further downstream during the wet
season in the future. The swamps are not only storage reservoirs for irrigation but are also
buffer reservoirs.

Recommendation 42: The effects of climate change will be mitigated by providing more
(efficient) storage capacity.





The Stondansi reservoir/Nanni swamp/Wakay pumping station system and additional
measures would provide the necessary water for 100.000 ha of irrigated area. However,
these sources may become insufficient as climate changes and the Kabalebo hydropower
reservoir or the Kabalebo diversion weir would be necessary to provide the additional water.
The increased temperatures and solar insulation in the region may or may not result, as a
secondary effect, in the appearance of storms during which events even higher water levels
may occur.
The geometry of the river and creek beds has developed in function of the occurring flows
and sea level. If the sea level rises, then the conveyance capacity of the river beds actually
decreases. This means that the water in the rivers and creeks will back-up and cause floods
more often and to higher levels than was the case in the past. It has to be expected that the
rivers will attempt to adapt to the changing situation by enlarging their beds. It is not easy to
predict how fast this adaption would take place and to what extent. Whatever the speed, it is
advisable to provide room for the river and creeks rather than to try to prevent riverbank
erosion. The hydraulic modeling would allow to more accurately predict which river profiles
would possibly develop.

Recommendation 43: Provide room for the rivers and creeks, This means that a sufficient
floodplain must be left on either side of the rivers and creeks and that flow constraining
structures on river and creek banks are to be prohibited.
3.

Given the expected change in flow conditions for the Nickerie River, it is probably necessary
to review the design of the creek closures to be built in the creeks on the right bank of the
Nickerie River as part of the Stondansi project. It may be necessary to provide these
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structures with undershot gates rather than flap gates so the Coronie swamp can continue to
provide buffer capacity during flood events on the Nickerie River.
Recommendation 44: Review the design of certain components of the Stondansi project
11.4
MUMA
A MUMA area was defined north of the Nickerie River. A MUMA is a Multiple-Use Management Area
that requires special management considerations. In this area commercial activities can take place in
such a way that the productivity and the natural resources are managed in a sustainable way and
yield remains guaranteed.
11.5
A TIDAL GATE OR LOW WEIR IN THE NICKERIE RIVER
The capacity of the tidal gate will change the water levels in the river. The design should be such that
the structure creates minimal head loss and back-up.
The prevention of the salt intrusion would be limited to very dry periods of the year and environmental
impact may be limited. The expected rise in sea level must be taken into account.
11.5.1 Draining Coronie Swamp
A regulator must prevent excessive drainage which could result in environmental changes of the
Coronie swamp. It is essential that the construction of drainage is accompanied by a multi parameter
measuring program.
11.5.2 Pumping from Wayambo
Excessive pumping may lead to the entry of saline water into the Wayambo River. Measures may be
needed to avoid entry of saline water.
11.5.3 Stondansi
Even though no environmental impact study was conducted, it is obvious that the ecosystems in the
reservoir area will be completely lost due to the deep and prolonged flooding.
The Stondansi project also included the closing of 29 creeks on the right bank of the Nickerie River
with structures which allow drainage towards Nickerie River but which prevent reverse flow.
Depending on how these structures operate and their capacity they may cause a shift in the flow
direction in the swamp areas upstream of the creeks; more run-off caused by rainfall may find its way
in northerly direction, crossing the East West Road or in southerly direction. As indicated above, the
design needs to be reviewed to take into account the rise of the sea level.
The availability of more fresh water should allow reversing of the ongoing salinization in the Northern
part of the Wageningen polder and Kaaiman polder which is a positive effect.
A transfer of water from Kabalebo would result in limited flooding of the Kabalebo River bed and
increased flow rates in the Paris Jacob Creek.
11.5.4 Nanni reservoir
The Nanni reservoir is used to store water during the wet season, to keep the water stored during the
entire dry season for the crop of the intermediate season. The reservoir is then gradually emptied.
The amount of water available varies from year to year and is much influenced by the quantity of rain.
The swamp has a water supply capacity which diminishes with lower water level as water has more
and more difficulties draining through the mass of grasses, decaying grass and peat. The main drains,
the Nanni creek but to some extent also the Camisa creek are completely overgrown, thereby greatly
reducing their conveyance capacity. This increases the retention capacity of the swamp which results
in a time lag for the concentration of the flow.
The original ecosystems of swamp forest and marsh forest have been largely destroyed in the
Northern Nanni swamp and replaced by grass vegetation due to the prolonged deeper flooding. It is
expected that peat formation would have been increased due to the longer flooding.
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Vegetation changes11,12
The Eastern swamp retention embankment was built in 1971-1972. Subsequently there was a shift in
vegetation from forested swamp to grass swamps, the marsh forest on the lower ridges died off.
Northern Swamp: By 1992 the Koffiemama swamp forest had died of completely.
The swamps must have burned out during very dry years. During these events the grasses and peat
deposits were largely removed. The system now has less possibility to burn as there is much shorter
period during which the swamps can dry out and because the level to which the swamp can be
drained has been reduced considerably by the construction of the Nanni spillway. The last fire in the
swamp dates back to 1964.
While the original vegetation died off in parts of the Northern and Southern swamps and on the ridges,
the swamp remains a very natural environment.
The ecosystems are said to have remained more intact in the southern swamp but this has not been
studied. As land has been issued between the Corantijn River and Corantijn canal it is to be expected
that more and more the ecosystems will be influenced by more and more frequent incursions and
more intensive activities of man.
The Northern swamp is proposed as a nature reserve as shown on Map 3. Given the considerable
shift of the ecosystems it is not clear what the nature reserve is supposed to protect. The changes
that occurred may be irreversible.
A nature reserve, Ramsar 2 area, was defined in the Southern Swamp and is also proposed as a
nature reserve. The area has a population of giant otters which is a rare species.
There is contradictory information as to depth of the Nanni lake.
The flooding of the Southern swamp changed dramatically with the construction of the Corantijn canal
between 1982-1985. It took until 2008 before structures were added which provided some relief and a
considerable shift in vegetation took place. The structures are however not expected to have the
intended functioning and are not expected to last. They are poorly designed and poorly built.
The area North of the E-pand drain was proposed as a Forest reserve which has a typical forest
vegetation but according to our information the land in this area has been issued to private operators.


Recommendation 45 There are enough reasons to continue the environmental
monitoring of the Nanni swamps.

11.5.5 Kabalebo
The Kabalebo dam would have considerable impact upstream of the dams, impounding a large area.
Downstream of the dams it should be expected that the river regulation with regulated flows of 2001000 m3/s would result in:

The shift of salt water front towards the sea.

A profoundly changed regime of scour and deposit of the Corantijn River possibly resulting in
changes of the riverbed

Probably a change in bank erosion processes and their progress.
A canal from Kabalebo to the Corantijn canal would result in considerable ecological impact along the
alignment.

11

12

Theunissen P.A, Vegetation changes in a dammed up fresh water swamp in NW surinaame, Acta
Amazonica 6(2) :117-150,1976
Verslag vegetatie onderzoek van de Milieu studie uitgevoerd in het MCP gebied., annonimus, 1992
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The supply of water from the Kabalebo would result in a relative improvement of quality of the
irrigation water but this would also be obtained to some extent by pumping up water form the
regulated Corantijn River.
A diversion weir on the Kabalebo River is a run of the river project and has lesser ecological impact
than a reservoir. A diversion canal and tunnel connecting to Paris Jacob Creek would also have a
lesser impact. However the conveyance of 10-20 m3/s of water through the Paris Jacob creek would
probably require that drop structures are built to limit the flow velocity and erosion.
It would be important to leave a sufficient environmental flow in the river. In very dry years, no water
could be diverted in the driest months but flow would allow to recharge the Stondansi reservoir.
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12.

THE OWMCP MANAGEMENT SYSTEM

12.1
INTRODUCTION
For OWMCP to be able to function and fulfill its role of sustainably managing the irrigation water
supply and drainage infrastructure the following conditions must be met:

A functional legal framework must be in place and all actors must be familiar with it. The law
must be applied and violation of it is being dealt with.

An adapted organizational set-up is in place and functioning. The different actors work
together in an organized way.

There must be functional infrastructure which allows OWMCP to play its intended role on a
routine basis,

There is a functional set of rules of how to distribute the water in place. These rules have
been agreed with the water users.

There is a system of information and feed back in place with the water users.

Water flow is monitored, controlled and adjusted in real time.

Infrastructure is being inspected and is maintained as needed on a routine basis.

OWMCP has the necessary personnel. The personnel is motivated, has the necessary
qualifications and has been trained or has routine experience for the particular tasks at hand.

The necessary equipment is in place and functional. Personnel is familiar with it.

The necessary administrative procedures are functional and are applied systematically.

The list of beneficiaries, water users, is known, is accurate, is complete and up to date.

There is work plan at all times that covers management, operation and maintenance

There is a functional financial management system in place. Water fees are collected and
there is a system for non-payers to be dealt with.

All activities are controlled and corrected if needed.

The results of the operations are monitored, evaluated. there is a systematic attempt to
improve performance.
12.2
FUNDAMENTS FOR WATER MANAGEMENT
It is ultimately the duty of the Government to manage the water resources of the nation. This is
because the Government, by its election, is mandated by the population to take care of the matters of
society for a period of time.
This management includes optimizing the use, controlling the water allocation, solving conflicts and
balancing costs and benefits for the community to allow economic and social development in an
environmentally sustainable way.
It is also the responsibility of the Government to provide the basic infrastructure and organise its
operation and maintenance so that food can be provided and the economic sector can thrive. To
ensure balance and harmony in society it is normal that people who benefit from infrastructure
contribute to covering costs of the development and the maintenance of the same. .
To manage the water resources Government disposes of instruments of water management: laws,
Government services, the water boards, etc,...
Government has an interest in productive investments and efficient operation of the system. As
Government and large or petty political interference has proven time and again all over the world to be
a major source of inefficiency and failure of production systems, any Government has an interest to
have a capable, fully equipped and functioning independent entity to manage the infrastructure and to
protect this independence.
This authority was created by the State decision on OWMCP. While this document lays the
responsibility of the operation and maintenance with OWMCP it does not define in which state
OWMCP is supposed to keep the infrastructure or how well it should provide water nor does it specify
the instruments of the Government to take urgent measures in line with operational requirements in
case of non-performance of the OWMCP, especially at crucial times of production. After all OWMCP
is entrusted with the management of infrastructure in which the community has invested many million
dollars, on which many people rely for an income or lively hood and the infrastructure provides the
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staple food of the country. To fulfill this mission OWMCP must have sufficient authority to act
independently but its performance must be up to par at all times.
12.3

A FUNCTIONING LEGAL FRAMEWORK

12.3.1 Existing laws related to water.
Water management needs a legal basis to be enforceable. Presently, water must be managed with
the laws listed in annex 7 13 .
Most important is that there is no law relative to surface waters. This law could for instance cover such
aspects as listed in annex 8.
Recommendation 46: There is an urgent need for a law to provide the legal basis for the
surface water management and OWMCP should inform higher levels of this need via the
appropriate channels.
12.3.2 A functional organisational set-up
OWMCP may have to interact at one time or other with any of the institutions involved in water
management. They are listed in annex 9.
A proposal for an Integrated Water Management board
Efforts are being made by various services and organizations to manage water. It is however clear
from the analysis of bottlenecks that there is a need to improve. Developing a successful irrigated
agricultural sector which is the back bone of the economy of North Western Surinam does not only
depend on more water and more land and the abilities of the farmers and millers but obviously also is
severely hampered by restrictions at management level of the land and water resources..
The services work without systematic formalized coordination, consultation and planning, lack of
information and know-how. There is a strong need to integrate certain activities of the Services, to
provide the support and information to take informed decisions and to provide them with the authority
to impose water related decisions.
There was a Water Board Council at District level which grouped a number of services appointed by
the minister of RO.(Ministerial Decision 23 July 1997). However this committee does not appear to
meet and function.
Any committee that is created:

Without sufficient legal basis (water law) for decisions taking or for imposing decisions or
acting against illegal occupation,

Without members who are specialists in water management,

Who do not function in a structured, planned way with an own budget and

Which thus rarely have the ability or the resources to mobilize specialists when those are
needed,

With members

That have many other obligations and priorities and

Without much direct interest,

Without there being at least someone responsible for a particular issue related to water,

Which operates within the restrictions of Government Service would have limited
effectiveness.
What ever the case, there is need for coordinated management regarding water matters at the level of
the District in order to improve the overall efficiency of management. To better take into account all
aspects and the interests of all parties concerned, all services and stakeholders should be involved in
13

Mrs N. del Prado is currently preparing an exhaustive list of laws related to water management inserted
as annex 1. She was kind enough to provide this list in its state on May 7 th 2010. There was no time to
verify if the listed laws apply to the study area. A more exhaustive list is expected for the final master
plan
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a formalized and systematic process of decision taking with all the necessary legal basis needed and
with all necessary responsibilities covered by one or the other of the services or by the board.
An example may clarify why Integrated Water Management is needed:: The road to South-drain cuts
the MCP polder in two parts. The design for the drainage system required culverts or bridges at the
main drains D1, D2, D3 to provide adequate drainage for the part of the polder east of the road. This
drainage requirement cannot be met by the excavations along the road connecting to South Drain.
Obviously the drainage requirements allowing the MCP rice polders to function and the interests of
the land owners there were ignored at the time of preparation and implementation of this project. The
situation will have to be corrected at an additional cost in the future.
Recommendation 47: It is recommended to establish an Integrated Water Management Board
as the authority on all water related matters under the Chairmanship of the District
Commissioner, with representatives of all instances involved with water management, for the
described study area. The board would be instated, would operate according to the water law
and would supervise the application of the water law in the study area. Decisions would be
taken on basis of binding advice from the various Government Services and Water boards. To
this Board could thus also occasionally be added, as need arises, representatives of the
District Commissioner of Coronie and Sipaliwini when water matters related to their respective
Districts. The committee could be enlarged to include observers from representatives of
Environmental organizations if this proves fruit full. The District commissioner could
designate a representative to chair the Board.
The Integrated Water Management Board would have the following assignment:
 Decision taking on all water related matters,
 Supervise the implementation of the water law,
 Safeguard the interests of all actors in society,
 Order Inspections of infrastructure if needed,
 Declare a state of disasters in case of excessive rains, water levels or other calamities,
 Order emergency measures in case of neglect by boards endangering life and property or in
other cases.,
 Is obliged to start legal procedures against violations of the Water law.
A functional Overlaying Water board, OWMCP
OWMCP would have the following duties and obligations

Apply the water law and all other laws

Act against all misdemeanors and activities non in compliance with the water law.

Sector planning

Operate the main infrastructure to provide irrigation water

Operate sluices, provide drainage

Operate pumping stations,

All maintenance of main infrastructure

Management of operating personnel: sluices, pumping stations, regulators etc...

Prepare annual work plans and budgets

Match annual budgets with maintenance tax and irrigation service fees.

Update the list of water users,

Determine and collect the maintenance fee and the Irrigation Service fee.

Reporting

Build up of a know-how centre, manage the study and documentation centre for integrated
water management and for operation and maintenance of infrastructure.

Sector overview and strategic studies, production surveys,

Monitor effects of climate change on production conditions

Provide support to Water boards

Training board members

Provide technical support to water boards
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Act as custodian of the footprint areas of canals, drains, banks and side slopes and other land
not included in land titles of third parties,
etc....

Respect of the planting season calendar is of utmost and primary importance because reliably
providing water to an area of 27.000 ha (and more later) in such a way that farmers can sustainably
produce high yields requires first of all the strict respect of the calendar of activities. In a system of two
110 day crops per year there is no time to be wasted waiting for a decision, funds an tender or a
signature to do maintenance in the periods between cropping season when maintenance works can
be done.
Rights:

OWMCP operates as an independent body.

It prepares then executes annual work plans as instructed by the meeting of stakeholders
OWMCP is fully responsible for the financial management of taxes and service fees.

....
It is to be signaled that the task at hand is not an easy one, Foremost because the infrastructure
serves to produce staple food which, by its nature, has to be as cheap as possible in order to alleviate
the lives of the poorest in the communities. As a consequence governments all over the world take
measures to prevent high prices of rice and the product is bound to have as low a value as possible.
Under such conditions it is essential that the production is as efficient as possible but also that the
management bodies created for the main infrastructure are allowed to function as efficiently as
possible and as a consequence are allowed to earn income from the infrastructure in every way
possible as long as the primary services of irrigation and drainage are performed adequately.
Recommendation 48: It is recommended that OWMCP would be allowed to generate income,
other than operating and maintenance fees, from the infrastructure it is operating and
maintaining.
Functional Water boards
The Water boards function according to the decisions creating the respective water boards.
Duties:





















Inspections and maintenance of the polder infrastructure:
Secondary canal D/S of the polder intake,
Off-takes.
Secondary drains,
Outfalls of secondary and tertiary drains
All culverts and structures along the above
All other components not maintained by any other party.
Drainage Management
Water level measurement and recording
Issue drainage requests.
Recording sluice gate positions
Water distribution within the polders including temporary storage of excess water.
Prepare and submit rotation schedules
Inform farmers of water schedule, where and how to lodge complaints
Operate off-takes according to operation schedules
Register and manage complaints relative to polder and main infrastructure
Water waste surveillance, addressing users within the polder, reporting duty in case of
persistent waste.
Safeguarding the accessibility along canals and drains.
Inform, educate users on water matters
Updating the ledger
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Rights





Water supply
Drainage
Representation in the Integrated Water Management board
Services paid from Polder contribution and Irrigation Service Fee

Individual Water Users
Individual users function as inhabitants of one of the Water boards as described in the state decisions
of the respective water boards.
Users duties

Using water sustainably

Paying the contributions

Reporting damage and failing infrastructure

Maintenance of tertiary canals and drains and associated banks along the property

Proper opening and closing of plot in and out-lets

Respecting natural servitudes

Notifying the board in case of change of land tenure or use situation of their property or part
there-off.
User Rights

right to drainage, within the capacity of the system.

right to receive adequate quantities of water within the limits of the availability
12.3.3 Functional regulations
Probably all the farmers will, when they have the opportunity, take as much water as they can for
“their” crop. If possible, and unless fertiliser is being applied, most farmers will not be satisfied with
“just enough” water to do the work. If they can obtain more water, they will often let water in their plot
and drain it at the same time (flushing) rather than be satisfied with standing water. If they get water
for free they will use more water than they will use if they have to pump. If there is enough water
coming anyway, they will be careless, In doing so they have no concern for the other farmers who are
at the end of the canals and who get no water because of this behavior. This is normal human
behavior. These are people attempting to provide for their families and maximize the benefit from
their activity.
This almost unlimited demand can never be met: there is no unlimited supply of water and even if
there were enough water, the infrastructure needed to supply this demand would be too expensive:
even more so because the product, staple food, is a low value product.
The system under consideration is thus an inherently unbalanced system with demand always
exceeding the offer. To make such an unbalanced system work, rules and restrictions must be built
into the system and imposed.
There is a clarifying similarity with the road traffic system. In that system people are also competing
for a limited item, space, to reach their objective, a destination. In the road traffic system people also
have a demand often exceeding the available space, they also try to take freely as much as they can,
first, and how often not while ignoring the needs of others.... Society has discovered that, to make the
road system work without too many people getting eliminated while using the system, It is necessary
to impose rules, to continuously educate the users and continuously enforce rules. Nobody likes the
rules and the fines but they are there. Traffic is not democratic, we don’t cross roads by consultation
or volunteering, ít’s done by a system imposed on every one. If one makes a mistake, one pays for it.
The society agreed that it needs to be a coercive system but mandated its Government to set the
rules. On the other hand, road users expect Government to make sure the roads are in good
condition.
The same applies to irrigation systems. While almost everyone usually would like as much water as
he could get and will take advantages if he can, a large majority of reasonable people will agree that
the available resource should be fairly shared and that its use should be regulated. This fairness and
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equality must be regulated and imposed once agreed upon. It is a matter of accepting a mutually
agreed coercive system so that the system can work.
These rules are prepared by the Polder Boards and OWMCP. The rules are to be well prepared, and
based on sufficient consultation to be accepted by the farmers population.
They must be verified not to contradict any existing laws.
Such rules may be added to local policing regulations so that they can be enforced by the police
within the limits of a given polder. It is necessary to train police officers in “polder’’ matters and all or
certain members of the Water boards could be given certain water management related policing
authorities.
12.3.4 Functional, practical Infrastructure
Proposed distribution system
Many irrigation systems in the world were designed and built but are impractical, impossible to
manage or simply don’t work. All too often, users don’t even learn how to use the system and just use
it as they think it should be used. It is a striking example that apparently the under laying reasoning
and logics of the MCP project had by 2010 partly faded away.
The existing structures allow controlling water distribution mainly by means of undershot gates.
Undershot gates work well to completely shut or completely open an outlet but do not work well to
adjust flow in any intermediary position (when the water level upstream and downstream are not very
different, only submerged flow conditions are considered).
Providing water by completely opening or closing gates to different polders over time in order to
provide each with water in turn is not very practical. It proves that the gate operation doesn’t happen
in time, isn’t done enough and is very often simply abandoned, leaving the gates open and allowing
all polders to receive water simultaneously. When this happens, the distribution system fails as the
actual deliveries no longer are function of the requirements. some farmers will be able to waste water
while others will not have water..
There have been attempts to calculate the water distribution schedules, gate settings etc...but as far
as known, algorithms for calculating systems all fail or were abandoned. Modeling may be possible in
the future but requires massive data collection over a number of years and very highly trained staff to
establish the model and operate the gates. Even then, the efforts to adjust water delivery by adjusting
gates are usually abandoned. Preference is given to systems which distribute the water fairly and
keep doing so without many adjustments needed if there are variations in the flow rates and
deliveries.....
This is usually obtained by building a system in which the water distribution is managed by controlling
the water level within a narrow range irrespective of the discharge and irrespective of the downstream
water level. This is normally obtained by fixed crest weirs with very long crests as the weir crest
imposes the upstream water level.
The structures are optimized by building the crest in zig-zag arrangement to reduce the size of the
structure. Given the very small available head and the other requirements for these structures (allow
reverse flow, allow passage of maintenance pontoons, etc ...) it is proposed to build the weirs in
combination with one or two undershot gates which will be set so that the weir functions and takes
care of flow variations. The gates will need adjustment from time.
The distribution to the polders along the canals will be through semi-modular outlets.. These are
outlets for which the discharge is only function of the upstream water level.
Given the very small available head these weirs need to function with a net head loss over the
structure of not more than of 0.15 m. Existing outlets would have to be modified and possibly
additional outlets would have to be added.
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Operation of the system
Characteristics of a good distribution system are:

It is easy to operate, with as few operations as possible. There is not much discussion
possible on how to use it and no one is to blame.

It allows supplying water by gravity and therefore does not require much head to operate;

It is easy to maintain;

It is safe to operate and mistakes do not immediate result in extensive damage

The system keeps functioning reasonably well even with variations in incoming discharge
rates and can meet changing demands downstream;

It is not too expensive or difficult to build;

It provides fair distribution of water to all users.

Farmers can intuitively understand how it works and can be convinced that it indeed provides
fair distribution. Fair distribution can be easily verified by anyone at any time.

It is difficult to tamper with or when it is tampered with, it is difficult to hide it.

It allows to direct water to parts of the scheme if this were necessary.

Users have enough control over it

It is easy to measure water flows
This requires to some extend that distribution discharge rates are “ cast in concrete ’’ with gates either
open or closed and adjustments needed as rarely as possible but still possible.
How does it work?
The OWMCP prepares a simple irrigation plan with a date to start water supply for land preparation, a
duration for the period of land preparation with maximum flow and a period with diminished flow in
consultation with the stakeholders. The plan should be approved by the stakeholders in one of its
meetings which are to be scheduled to be in time for this approval.
OWMCP would open the gates to the small holders’ polders and large estate farms at a certain date.
This agency is expected to be a reliable provider of water. The simpler is it’s infrastructure to operate,
the easier it is to succeed in this task. Duckbill weirs meet the above requirements are used more
and more to control water levels and to partition flow in both new projects and in modernisation
projects. Duckbills will regulate the water level in the canals to a few centimeter for a few hundred
meters upstream of the canal. However in the case of the Corantijn canal it is expected that this
distance of influence would reach a distance of several kilometers.
Where to build these?
Downstream of the MCP polder with modular intakes to each of the MCP secondary canals, at the
Van Wouw canal intake, IKUGH and HA, intakes to the parallel canals Infrastructure
The designs presented in this prefeasibility study do not yet include such weirs which should be
considered in detail at feasibility level. In the given circumstances it will be necessary to combine the
weirs with at least one undershot gate of sufficient width to allow passage of maintenance boats..
Existing infrastructure
The existing main infrastructure is listed in annex 10 and shown on map 5.
Additional infrastructure
The MCP project
In order to provide OWMCP with a functional system of infrastructure allowing it to sustainably supply
water to the various polders of the left bank, the additional infrastructure described in Chapter 14,
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Design, is needed. Reference is made to this chapter for further technical description of the structures
and for a cost estimate. Reference is also made to the drawings in the annexes.
To supply water to the right bank of the Nickerie River more water must be mobilised. In the short run
this can be done by pumping from the Wayambo River and by tapping into the Coronie swamp. In the
medium Stondansi would be required.
Alternative
A possible lay-out allowing extension of the production area at the Nanni Swamp North was
indentified at pre-feasibility level. This alternative is essentially based on the fact that the ridge series
across Nanni swamp form a natural barrier and swamp retention embankment. Then, assuming the
Stondansi dam is built, the irrigation areas on the left and right bank of the Nanni creek may be
uncoupled.
The Nanni creek outflow would be controlled at the location where the Nanni creek crosses the ridge
series somewhere upstream of the Bigi draai section of the Nanni creek. The lost storage capacity of
the Nanni swamp would be compensated by either controlling the outflow of the creeks towards the
Maratakka River, thus attaching the Camisa creek basin to the Nanni swamp or by building a weir for
the Maratakka at Cupido. This would have to be an adjustable weir with bridge to control flow in the
dry season. This weir would raise the water level not more than is needed to divert water to pumping
stations on either side of the Maratakka River.
The left bank of the Nanni creek, including MCP polders, the area between South Drain and E-pand
which and the area in Nanni Swamp north and the former green zone would all receive water from the
Nanni swamp and Wakay via the Corantijn canal. This area would drain to the Nanni creek and
Corantijn River.
The area between the Nickerie River, The Maratakka River and the Nanni creek, North of the ridges
would receive water from the Nanni swamp, the Maratakka River and Nickerie River (Stondansi), the
latter via pumping.
Water form the Nanni swamp would be taken in across the main road embankment at a suitable
place. This water would flow in a canal parallel to the main road in easterly and westerly direction
either to the Suriname canal in the East and the Corantijn canal in the West. Buffer reservoirs may be
created at the Eastern limit of the autonomous area and to close to the Corantijn canal in the West to
reduce the length of these canals and to increase the peak irrigation capacity.
The canal west of the Nanni creek would supply water to the extension area on the left bank of the
Nanni creek and to the Corantijn canal.
A main road could be built over the ridges.
A road/swamp retention embankment would be built on the ridges right bank of the Maratakka over
the entire length of this ridge bundle to the Nickerie River in the direction of the Arawarra creek
confluence.
The water from the Maratakka River would be diverted by the weir:

To the left bank and supplied to the autonomous area and the Bevolkings Polders via an
oversized Suriname canal. A pumping station may be needed to lift the water to 2.45 m NSP.
There would no longer need to be a swamp retention embankment here and embankment
height could be 3.45 m NSP. On the right side, the water for IKUGH, HA and Van Wouw
could be distributed in one single structure at HA and an outlet at IKUGH. On the left side, the
canal could supply water to the extension area of the northern Nanni swamp.


To the right bank of the Maratakka water would be diverted to a new production area between
the Maratakka and Nickerie River.

This alternative offers the following advantages:
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About 14.000 ha of additional rice production area could be developed in the Nanni North
swamp area without any additional main canals and drains having to be constructed. It is
sufficient to add outlets to existing embankments.
There is need for short sections of high swamp retention embankments.
Less high, costly and maintenance prone embankments need to be built in areas with very
poor foundation conditions, in stead, a natural ridge is used to form the required barrier. The
crest level of main water supply canals could be lower.(Corantijn, Stondansie, Surinam canals
Lateraal canals).
Water from the Nanni swamp would be supplied at a level that doesn’t require pumping, via a
new to be built canal along the ridges connecting the Nanni swamp outlet and the Surinam
canal.

Recommendation 49 The feasibility study for the infrastructure to supply water to the left bank
of Nickerie River should include a comparison of the alternative and original designs and
propose an optimized design of the distribution system.
12.3.5 Adequate maintenance of the system
Objectives of the maintenance

The first objective of maintenance is the efficient and economic provision of the system
services at the level of the main infrastructure, secondary, tertiary block level down to plot
level. To keep a system in optimum condition has to be possible at a reasonable cost. It may
mean that the condition of the scheme is left to deteriorate a little bit if this means that in the
end, the scheme can be operated at a lesser cost. The Government nor the beneficiaries
want to be burdened with inefficient organisations on the scheme that spend more on salaries
than works in the field to improve reliable water flow.

The second objective of maintenance is to keep the system in good working order. Generally
this is in the same condition as when construction was completed including any
improvements that were made to the system after commissioning. It is not always possible
to keep it in this initial condition and more, it is sometimes not necessary.

A third objective of maintenance is, by ensuring that the system is in good working order, also
allowing that possible improvements or adjustments can be correctly identified. A flexible
approach should be adopted by the operators to get the best out of the system and maintain it
in the optimum condition. In practice, no design can anticipate all requirements of a project
which may vary with the development and skills of the operators and beneficiaries and the
particular crops grown on the system. During commissioning some requirements not
previously appreciated by the designers may come to light and the physical infrastructure and
means of operation modified accordingly. As the scheme develops and the reliable supply of
irrigation water extends towards the end of the system or new areas are added in the south, it
may be necessary to introduce improved operating techniques or additional infrastructure.

It is a fourth objective of maintenance to fully involve principal beneficiaries in the
management of the assets and to evolve towards a base of operation in which the users pay
for efficient irrigation services. In a general context where the Government has limited funds
available, there is a common interest to mobilise the stakeholders to take part in and
contribute to the management of the infrastructure. In line with this, the maintenance system
should be set up so that the main stakeholders are effectively involved in balancing costs and
income.
The annual Plan for Management, Operation & Maintenance
Maintenance must be done in an organised systematic way in contrast to the “emergency”
maintenance which was often carried out in the past.
The Annual Plan for Management, Operation & Maintenance (MOM) must be based on the policy of
the OWMCP, which can be derived from the long term strategic program of the OWMCP. The actual
document14 describes 3 focus areas namely:

Water distribution and supply to the rice polders;

Institutional strengthening;
14

Meerjaren Strategische Programma 2010 – 2014.
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Providing support to the individual water boards.

It is recommended that an annual work plan is developed for each of the focus areas; these individual
work plans are compiled in the Annual Plan MOM. The planning periods to be covered in work plans
should be consistent with the annual planning and budgeting of the OWMCP.
The following paragraph describes the procedures that have to be considered in order to receive
approval from the stakeholders for implementation of the Annual MOM Plan.
The meeting of stakeholders (MoS) prepares an Annual MOM Plan and its related budget (MOMP),
before the 15th of January15.
Recommendation 50: According to the decision on OWMCP, the stakeholders must approve
the work plans and annual budgets of the OWMCP. In practice OWMCP would inspect the
infrastructure and propose a maintenance plan based on instructions of the meeting of
stakeholders. The stakeholders would suggest key issues and priorities.
Field inspections, quantifying the works and cost estimation should mainly be the
responsibility of trained staff of the OWMCP but stakeholders are allowed to participate to field
inspections if they wish to. OWMCP would at this stage already link with the District
Administrator (DA) to avoid problems at the later stage.
As the plan is prepared with the stakeholders, the approval of the Plan MOM by the Meeting of
stakeholders is then essentially a formality, whereby additional suggestions for adjustments
can be brought forward.
The OWMCP then sends the plan MOM to the DA to establish the List of stakeholders from whom the
water bills will be collected. OWMCP may prepare a draft list of stakeholders to submit to the DA if the
latter can accept this.(see updating the register). The MOM plan is then presented to DC for
signature. The DC would base his approval on approvals or at least statements of non-objection from
the members of the Water Management board.
After approval of the DC, water bills are sent to the individual stakeholders. The water bills should
describe the terms of payment and the procedure of appeal, list acceptable reasons for appeal,
indicate how and where to appeal. The acceptable reasons for appeal should be limited to avoid
overloading the administration. In any case it is essential that appeals can only be received on basis
of an official written statement by Water board Members and OWMCP officers made at the time the
cause for appeal took place.
This is why it is so important that logbooks are established of the
water levels at the off-takes of the polders, that written reports are made of mishaps, water shortage,
flooding,....
The contributions are a tax and the stakeholder is obliged to pay this. If a stakeholder does not agree
to pay he can subsequently appeal to OWMCP, the district commissioner and the Minister.
In practice the OWMCP will operate with funds collected the previous year. It has to receive an
advance for its operating budget from Government and the reimbursement of this fund should be
calculated into the contributions and the diminishing Government contributions over several years.
A schematic presentation of the process is shown in annex 11.

15

S.B. 2007 no. 75 Article 17 lid 1.
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12.4

THE MAINTENANCE PLAN

12.4.1 Introduction
An annual maintenance plan is prepared. It is part of the Plan MOM.
A maintenance plan is an annual frame work of maintenance activities conducted on the different
components. It describes the activities, who does the activities, when the activities are implemented
what is the cost, what is needed to implement the activities and what is the expected result.
Starting point for the preparation of a maintenance plan is a statement of the Board of OWMCP
regarding the maintenance objective:

It can be “hold the line” : the Board indicates that all required maintenance must be done.

It can be regressive when the board indicates that some infrastructure will be allowed to
deteriorate to some extent and should not be included in the maintenance plan.

it can be progressive when the Board seeks to improve the general maintenance condition of
the infrastructure.

It could be a combination of the above: some components could need improvement while
others could stand being ignored for the planning period.
Recommendation 51 It is recommended that the strategic long term program and its updates
will include a statement as to the type of maintenance which is intended. .
12.4.2 A Maintenance Unit at OWMCP versus Contracting out.
It is to be decided t an early stage if some works will be implemented by the OWMCP or if all works
will be contracted out as it will greatly influence the activities of the OWMCP staff an thus the contents
of the maintenance plans.
Works by a maintenance unit at OWMCP
Theoretically the advantage of doing works in own management is that works can be done better at a
lower cost than can be done by a contractor. However if the unit is not adequately equipped, does not
have fully trained personnel and if there is little incentive for personnel in maximizing the output and
minimizing costs, this advantage never materializes. It is thus a matter of motivating the personnel
involved in maintenance works. A second advantage is that measurements of works to be done and
done do not need to be as accurate.
To successfully operate a maintenance unit, the following conditions must be met:

The works must be routine works such as

Mowing,

Removing weeds from canals, drains and creeks,

Maintaining embankments for access,

Removing silt from canals, drains and creeks,

Cleaning water level gauges

Corrosion control of steel components

Greasing moving components of structures

Clear , practical specifications must be spelled out for each of the routine procedures to the
extent that there is little or no room left for interpretation.

OWMCP must be under the effective obligation towards it’s stakeholders to perform it’s
maintenance well and efficiently. The continuation of the own maintenance activities and the
jobs it represents would depend on it’s efficiency and should be evaluated first after 2 years
and then yearly. Thus OWMCP no longer operates as a Government body.

OWMCP should be allowed to extract benefits from maintenance works where possible. This
could be for instance the sale of mowed grass.

OWMCP should be supported by the authorities when doing maintenance, e.g. to provide
access on an embankment that is blocked by illegal construction.

Stakeholders must be allowed to improve the contents of the maintenance work plans during
the preparation phase or approval process but during implementation.
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It must be possible to easily measure the work to be done and the work done,
There must be sufficient work to run a number of units of machinery in clusters, during the
entire year. Personnel must be assignable to other productive occupations in periods that
maintenance works are not possible.
The machinery must stay on site at night to minimize traveling time.
A strict machine maintenance schedule is applied by a qualified, reputed workshop in New
Nickerie
Only one qualified workshop is allowed to repair machinery.
The mechanics of these companies must have had training in the repair of the specific
machinery.
Daily checks of oil levels, fuel, etc and adjustments to machinery must be done by the
OWMCP personnel. It needs to be trained for this.
There must be sufficient and adequate hand tools for small adjustments on site.
The operator must have a radio or mobile phone, whatever works best and most economical,
to allow communication with the support unit and head office.
There must be support staff to process the collected data.
There must be room for trials and modifications to machinery, but this must be done
professionally.
There must be an adequate spares stock.
There must be timely resupply of spares.
There must be a flexible management approach, making it possible for personnel to do what
is needed to keep the machinery working and maintain performance levels, provided however
the machinery is properly taken care of at all times.
There must be effective:

Works planning

Works organisation

Quality control of the works

Logistical support

Control of machinery use.

Control of consumption
There must be a support unit which can deliver fuel, oil, compressed air, welding, spares and
some other supplies and services to the work sites and camps. One support vehicle is
needed for each cluster of machines. This should be a 4 WD truck which can transport oil,
fuel, fast moving spares and which has all tools and equipment that is likely to be needed in
the field for daily servicing and checks of PTO’s shafts, belts, It should have a 1 ton crane and
platform to lift and transport heavy parts (e.g. rear tires of tractors with punctures),...

Recommendation 52 Provided the set of conditions can be met, It is recommended that the
OWMCP creates and runs an own maintenance unit for routine maintenance activities.
The maintenance unit should be managed as a separate unit. The personnel should receive a
performance and quality incentive sufficient to motivate it.
This requires investments in machinery but also in a garage, a spares store and requires additional
personnel: operators and turn boys, a mechanic - driver for the support unit, a storekeeper, a works
planner/analyst, works supervisors, a head of unit. The unit will need support for the preparation of a
number of contracts.
To reduce overhead costs, the support personnel in the office should be assigned part time or the
plant should be sufficient large so that this personnel is employed usefully all the time.
It is necessary to provide adequate insurance for the personnel and machinery and third party
insurance against damage of any kind caused.
A procedure for selling end of cycle equipment should be defined. All too often machine yards
become junk yards of abandoned machinery.
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Works done by contractors
The advantage of contracting out maintenance works is that all the implementation, the risks, hassle
and practical problems are the responsibility of a contractor who is on top of that also responsible for
meeting the technical specifications of the contract. Of course there is a price to be paid for this. The
activities of the personnel of OWMCP are in this case reduced to activities such as: inspecting
infrastructure, identify and quantify maintenance works, prepare tender documents, conduct a tender
procedure, assist a selection board in selecting a contractor and control the quantities and quality of
the work done, contract management.
This manner of implementation would be better suited for works which are not often needed, are
extensive, complex or complicated and/or require special (expensive) equipment, expertise or a
particular specialisation or involve relatively high risks. This could be:

Rehabilitation works

Major improvement works

Construction/repair of structures

Major silt removal from canals and drains

Gate and hoist maintenance

Full inspections of major structures

Electro-mechanical works on pumping stations

Electronic equipment (office equipment, controls,....)
Supervision could be ensured by OWMCP staff for easier jobs but should be tendered out to an
Engineering Consultant which is either selected to supervise a particular large maintenance job or
could be providing personnel for supervision under a perennial framework contract then based on unit
rates for it’s personnel for which an input is agreed. The contract in this case specifies a budget for
each of the inputs.
In this case there is a larger work load of contract management, works supervision, surveying.
Combining implementation by an own unit and by contractors
It must not be ruled out that some routine maintenance works would be done by contractors. The inhouse machine capacity should be sufficient to do most of the work but not necessarily all the work.
The combination of both methods on an annual basis allows comparing the performance and effective
cost of both methods. However, it should be decided in the work plan, not during implementation,
which works should be contracted out.
12.4.3 Maintenance planning
The development of the maintenance work plan, requires data from:
1.
The ledger. The ledger is an inventory of assets. It contains information on the geometry and
state of repair. Each different section of each component of the infrastructure should have an
entry. The ledger is prepared once and is then updated when infrastructure is modified.
2.
Reports from field personnel over the general state of the different components. Inspections
will differ in function of the type of maintenance works envisaged.
3.
Inspection reports from Engineers on structures, embankments
4.
Descriptions of required works and quantification of the works
5.
Analysis of priorities and a recommendation
6.
Preparation of the cost estimates & the budget;
7.
Consultations with the stakeholders;
8.
Prioritisation: If not all works can be implemented for lack of funds or time, then the priority of
implementation should be determined after due consideration.
9.
Involvement and consulting the DC and the DA in an early stage.
A flow chart is attached in annex 12.
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A maintenance plan is needed for the entire infrastructure but particular plans may be made for
important components as has been done for the Corantijn canal by Sunecon N.V.
The annual maintenance plan would then include the components as developed in the plans for
particular components.
Maintenance activities
1.
Inspections
The preparation of a maintenance plan is based on reports of experienced field personnel which result
in an inspection report. The inspection reports should allow quantifying the works precisely. The table
in annex 13 gives an overview of what to inspect depending on the type of maintenance work
required. Where needed the inspections are completed with surveying.
2.
Quantifying & preparation of annual work plan and cost estimates.
An overview of maintenance works and methods and their frequency is attached in annex 14.
Consultation with the stakeholders will be needed if methods are changed compared to previous
years. The maintenance plan is approved with the approval of the MOM.
3.

Implementing the maintenance plan involves:
a)
Works that are done by the OWMCP maintenance Unit
i.
Implementation.
ii.
These works are routine works implemented by the maintenance unit.
The works mostly need assigning and little or no stakeout.
iii.
Works implemented by the maintenance unit would be verified and
approved by the Supervision unit when completed to the set specifications.
b)
i.

Works tendered out
Tendering
For very specific maintenance activities, the OWMCP must contract
specialized expertise that often should come from the supplier. It is very
important that the cost of obtaining necessary maintenance and repair
services is always an important consideration of the comparison of the offers
during the procurement procedure.
The OWMCP has to follow the State’s financial guidelines under supervision
of an independent accountant. The national tender procedures also apply for
the acquisition of goods and services by the OWMCP16,
The tendering process can apply to routine and periodic maintenance
activities.
Routine maintenance works for certain components of the infrastructure
works can be contracted out for a period of one to several years. Such works
are usually contracted out on basis of standard tender documents.
Tender documents for periodic maintenance works may be prepared by a
consulting engineer depending on the complexity of the work. They could
work with a frame work contract which specifies which personnel is made
available for how long and at which rates.
OWMCP should provide for emergencies by a contract that provides, during
a certain period of time for a contractor to mobilize within a maximum
specified delay a number of machines, materials and personnel to do
emergency repairs and to avoid unnecessary damage.

ii.
16

Supervision of the maintenance activities.

Comptabiliteitswet.
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Supervision is necessary to ensure the quality of the work. The supervisor is
to certify that the work has been executed according to the specifications of
the contract after which the Contractor is paid.
If a consultant is hired. his work must be verified through verification by staff
of the OWMCP. For complex works a second consultant may be hired to
verify the supervising Engineer. All inspections during supervision should be
reported on inspection forms which should be duly filled, signed and stored.
Personnel of OWMCP should be trained to supervise routine works.
Periodic maintenance can be supervised by specialized staff of the OWMCP
or OWMCP might consider contracting a consulting engineer.

iii.

Emergency works must be executed at very short notice. OWMCP could
tender out the provision of machinery at short notice on call. Supervision may
have to be ensured by its own staff. during emergencies, direct procurement
should be possible, but limitations should be set as to the quantity of
materials and the value of works that are allowed under each case.
Approval of works and payment of works and deliverables.
Works can be paid if a qualified supervisor certifies that the works have been
in implemented as specified in the contract.

4.
Reporting
It is important to keep track of the inspections and of the maintenance activities for future reference, in
order to collect data as lessons learnt for the planning of future maintenance activities, such as man
labor, hours of productivity, type equipment and the price, and therefore the finances that have to be
reserved. Maintenance works that were implemented are reported back to the stakeholders and water
management board in periodic reports.
Recommendation 53: A good way of striving for an optimal maintenance unit is to
permanently train personnel in new technologies in order to improve their skills. Personnel
should be kept up to date with new technologies and equipment that not only will improve
their skills but also lift the maintenance up to a higher level, such as introducing a
maintenance logbook to staff of the OWMCP.
Recommendation 54: Timing is very important for maintenance works of which some can only
take place during periods when there is no irrigation.
Recommendation 55: OWMCP should target weed removal for optimum effect and maximum
water supply in the period of peak requirement as canals overgrow quickly again.
Recommendation 56: Planning should occur with sufficient feed-forward and feed-back to
avoid refusal of proposals.
Recommendation 57: Accurate records of the progress of works are essential, to provide data
for later planning but also to control the progress of the work. It is necessary to introduce
inspection forms, an inspection register and a maintenance logbook to keep track of the
maintenance activities.
Recommendation 58: The vegetation removed from the main drains and canals is removed
from the area or placed on adjacent land alongside the drains and canals 17.
Recommendation 59: Research and study are recommended relative to the production and
application of biomass obtained from the Corantijn canal.

17
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Recommendation 60: System maintenance includes maintenance of office facilities, buildings,
lands, boats, cars, and other equipment,
12.5

MAINTAINING THE REGISTER OF WATER USERS/BENEFICIARIES AND COLLECTION
OF CONTRIBUTIONS
One of the most important tasks of the OWMCP is to maintain an accurate and up to date register of
stakeholders, the ledger and collecting the contributions for the services it delivers. The registration of
water users is required in order to:

Manage and control the water resources for future planning and development;

To protect the water resources against over-use, damage and impacts and

To ensure fair allocation of water among users.
The process towards users registration requires first of all identification of the stakeholders, land use,
size of the land and the land title, etc. In March 2003, the Land Registration and Land Information
System, GLIS was introduced nation wide. It is a system that digitalizes and records the plots together
with information relative to the plot, including land size, business title and owner of the plot. In
addition, the system also includes other information such as country roads and the management
structure of the utilities. The project is based on a Geographic Information System (GIS), whereby
next to the geographic features other associated features, can be recorded and systematically linked
to their geographical location. The owner is the Ministry of RGB. A law defining its use, the GLIS law,
has already been approved in September 2009 but has not been publicized yet by the Government of
Suriname.
It is the intention that in the future information on individual plots can be down loaded and the data
base will be made available for the public. The information can be used to establish the ledger. It will
be of particular advantage that changes in business title and owner of plots becomes easily traceable
provided the data bases are updated as plots are transferred from one owner to the next. In practice,
Notaries would be allowed to change the data. GIS software has an analysis tool which allows to
extract complete databases of the registered landowners at any time of a particular area. This offers
a power full tool to prepare the ledger. It is expected that OWMCP would have to pay a fee for this but
it was not possible to investigate this further in the short available time span.
We suggest the following procedure based on the use of the GLIS database:

The OWMCP should obtain complete extracts of the databases at a date that best guarantees
that the extracted information has been updated by notaries and is accurate for the year (or
season) for which the ledger is prepared and for its entire management area.

The data needed for the ledger are extracted from the GLIS databases

A sufficient number of personnel of OWMCP should be trained in data base management to
track changes in landowner ship, calculate the amount due per owner, generate general
mailings, etc...

The payments should be managed through a financial management software package. This
software should be able to absorb the data base extracted from the GLIS database and
facilitate the monitoring of payments.
As to the maintenance of the register and the collection of fees, experience gained elsewhere shows

It would be practically impossible for OWMCP to try to collect its fees from tenants as most
contracts are verbal and can be terminated. In such conditions OWMCP should address land
owners for the moneys due on their plot(s).

OWMCP may face problems of getting all dues paid by absentee land owners. It is in the
general common interest that such costs are avoided and that non-payments are not allowed
to result in the de facto cancelation of dues.

The land-owners should be legally obliged to pay their contributions for maintenance and
irrigation services even if they are absent and their address is unknown to the local
administration. It should be up to the land owners, not OWMCP, to ensure he gets the
necessary information. OWMCP should only make a reasonable effort to deliver the
information.

In practice, if an address of the owner on any given property is unknown, a Government
Service or any other address in the country should be indicated where such mail will be kept
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at the disposal of the landowner. Land owners are then supposed to check at this address.
This avoids costly international correspondence for OWMCP.
Payments due to the OWMCP never expire and are cumulative without limitation not
exceeding the value of the property.

Procedures must be set to define when OWMCP can ask for the liquidation of
accumulated debts.

Claims of OWMCP prevail over any other claim except other taxes.

Measures are provided in case a disaster is declared and crops are lost. It is not
reasonable to claim payment for maintenance and/or irrigation service fees if crops
are lost due to exceptional water levels, rain or other conditions for which the
infrastructure was not designed or due to any natural catastrophe in general. In such
case the cancelled dues should logically be borne by the entire community, or in other
words, Government.

This matter is important and should be further prepared by specialists.
Recommendation 61 Prepare a set of rules for the management of the collection of
contributions of stakeholders towards the operation, maintenance and irrigation.
All of the above indicates that an IT specialist would be required, at least for a certain period of time,
and there after in a backstopping role.
12.6
OWMCP ORGANIZATION CHART, STAFFING AND EQUIPMENT
For a proper functioning of the OWMCP in the future a clear description of its responsibilities and the
geographical coverage are essential requirements. Specifically, the OWMCP is actual responsible for
the water supply and conveyance to the rice polders with recommended extension to be the central
organization for the integrated water resources management in the district Nickerie area.
The Board of the OWMCP consists of the Chair, the Secretary-Treasurer and 3 members.
The end of the transition period of the OWMCP is on June, 14 th, 2010. A new, elected board should
be installed on that date. The election of the board members by the stakeholders will not take place
before the set date. In such case, according to the State decision, a board would be appointed by the
Minister of RO for a period of 6 months, during which the board will prioritize the organization of the
1st election.
Recommendation 62 A board should be nominated for OWMCP by June 14th 2010.
The ledger of the OWMCP has not yet been established (and approved y the DC).
Recommendation 63 The ledger of OWMCP should be established as soon as possible and is
given the highest priority by the present Board and the Director of the OWMCP .
The Board appoints the Executive Director for the daily management of the organization 18. The
Director will be supported by the following main units:
1.
Secretariat of the OWMCP
2.
Public Relations
3.
Management Information Systems, MIS
4.
Training & Extension
5.
Administration
6.
Water Boards
7.
Operation & Maintenance
8.
Planning & Development
Annex 15, is the proposed organization chart for the OWMCP.

18
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Secretariat of the OWMCP
The secretariat of the OWMCP is responsible for the management and supervision of daily
correspondences, the organization of meetings.
Public Relations
Good public relations involve good communication, whereby the communication channels are
between the OWMCP and the general public, but particularly between the OWMCP and the water
users. Through this unit the communication is established in both direction, whereby the OWMCP can
be addressed on certain issues.
Management Information System, MIS
This unit collects, processes, presents and manages data and information that is of direct relevance
for the day to day activities of the OWMCP and other relevant bodies in district Nickerie, such as
climate data, water availability, water requirements, water calendar, sowing seasons, the ledger of the
OWMCP, water level registrations, water deliveries and drain discharges, physical status of the
system, status and dimensions of canals and drains, personnel status, statistical reports, existing laws
and regulations, etc. The data and information can be made available digitally through the SWRIS
project of the Anton de Kom University of Suriname that is in implementation phase and should result
in a National water portal.19 It is within this unit that the library of the OWMCP is facilitated.
Training & Extension
This unit is responsible for the implementation of capacity building programs to personnel of the
OWMCP, the Water Boards and local Government officials. It should be a unit that provides
continuous schooling, tailor made courses
Administration
This unit is divided in 4 supporting units, namely:
Procurement and Stores
Most maintenance as well as the normal operations require materials, spare parts, fuel, lubricants and
some other supplies that should be in stock when needed. A unit or person should be made
responsible for the following:

Purchase of recurrent supplies or those particularly difficult to obtain (spare parts), at the most
favorable prices and keep in stock in sufficient quantity in warehouses. No material should
enter or leave the warehouse without the signature of the warehouseman on the stock card
and the authorization of the person in charge of the supply unit or the Chief of Administration.

Keep stringent control of changes in stock in order to produce clear statements of the stock
situation at any given moment. Stocks represent immobilized capital, and to allow for their
establishment it is necessary to build an 'extra contribution' into the water fees. This is one of
the purposes of the so-called 'reserve fund'.

Equipment (tractors, pump sets, land planes, etc.) of the OWMCP can sometimes be leased
to farmers within the scheme whereby the request must be approved by the O & M. The
financial aspects of the leasing should be controlled by the procurement unit.

Acquisition of support services and professionals.
Finance, Accounts, Contracts, Personnel, Administration
This unit will have tow sections, one for the external services and one for its own functioning, an
internal section.
External services
External services cover the management of the collection of maintenance and irrigation service fees,
the management of contractual aspects of studies, consultancies, maintenance works, leasing of
equipment,...

19

Interview with R. Nurmohamed, d.d. 5th of May 2010.
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Internal
Administrative guidelines for financial management will be provided by the DA. 20
There are two types of financial control:

The internal control is exercised as a routine operation by the Chief of the Administration, with
its main purpose being to control that expenditure on the scheme does not exceed the
available resources and timely allocation of funds.

The external audit of the OWMCP is carried out, quarterly under the supervision of the DA to
control that all financial operations are according established rules and regulations. 21
The expected transactions within the organization are as follows:

Between the organization and its personnel;

Between the farmer and the scheme to register and control the water payments;

Between the organization and the certain suppliers, contractors and others.
Human Resources
This unit deals with personnel matters, such as recruitment of permanent and temporary staff,
establishment of salaries, social security and insurance of the staff, training, preparation of payrolls,
control of leave, safety measures, preparation of working instructions and of contracts, the latter in
coordination with the Legal officer.
Water Boards
The Water Boards unit will function as the focal point of the individual water boards of district Nickerie
at the OWMCP. This unit, which has recently been established at the OWMCP, should provide the
facilities to and the guidance in the functioning of the water boards committees. For its functioning, it
is recommended that the Head of the unit is directly in contact with the local Government instances.
The establishment of this unit will replace the dormant CBW, whose establishment in 2007 was (at
that time) not being supported by the RO Director. 22
Operation & Maintenance, O&M
It is recommended that this unit is divided into:

Maintenance of Canals & Drains

Operation and maintenance of pumping stations and gates/stop logs.

Supervision of maintenance works
The Maintenance Unit of the OWMCP
This unit is responsible for the routine maintenance of the infrastructure, the main office buildings as
described above. It a Head of Unit, a storekeeper, works planners/analysts, works supervisors,
machine operators and turn boys, a mechanic - driver for the support unit. The unit will need support
for the preparation of a number of contracts. The unit will dispose of such equipment as tractor-mower
combinations, floating excavators, a boat with a vegetation cutter head, transport pontoons, a support
truck, a trailer for transporting heavy equipment, some workshop tools and auxiliary equipment. The
unit will have an office in the MCP compound and have several camps at central locations of the
infrastructure.
The Planning & Development unit, P&D.
The P&D is the unit, where new projects are developed, the actual scheme and projects are evaluated
and monitored and eventually adjusted according to change in demands of water. This unit requires
specialized personnel and expertise such as an Agronomist, a Soil scientist, a Land & Water
Management engineer, an Environmental engineer and a legal officer.
Legal Unit
20
21
22
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Grijpstra, Dr. Ir. B. G., 2008. Institutionele ondersteuning van de (her-) introductie van waterschappen
in het district Nickerie.

Master Plan Nickerie
Project No. 2009/224359

59

Legal queries may arise related to the management of the scheme, the users, the farming community,
the suppliers and service providers, works contracts, land property issues and others. The Heads of
Units, Director of OWMCP and/or the Chief of Administration must have proper advice on these
matters.
12.6.1 Technology for improved water management
1.
Improved IT

Internet connection: The internet does not work as could be expected from a
country as advanced as Surinam. A broadband connection is absolutely essential if
OWMCP is to become a knowledge centre.

OWMCP should set up a network linking all computers, printers and other
peripheral equipment.

It recommended acquiring a 3 in 1 unit capable of copying-printing-scanning to
replace the individual printers. The machine should allow formats up to A3 size.

Introduce a general, systematic electronic filing system.
2.
There is need to improve the management of the library. All documents should be
progressively scanned if needed and stored as electronic files in an electronic library. This
could be in collaboration with the University.
3.
Generalise GIS applications and Aquarta.

GIS is software which allows to combine spatial information on terrain features with
any other information on these features. It is therefore an excellent tool for water
management.

A GIS based tool would simplify the management a lot in a number of ways. A few
examples are given below:

GLIS establishes cadastral maps as a GIS application. The GIS project
obtained is not only a map showing the individual plots but also contains a
database with information on these plots. The database contains information
such as for instance who holds the land title, his/her address, which type of
land title it is, the area of the plot,...This map is further updated (maintained)
regularly. If OWMCP obtains this map for its operating area then it can at any
time anyhow use the information contained in the database for its
management purposes, it can take only part of the information on the GLIS
database but it can also add information. This would be very practical to
every year prepare the ledger but also for other purposes.

Aquarta is a GIS application that facilitates the preparation of the ledger of
assets. This is a description of all infrastructure in such terms and quantities
that are necessary and convenient for management purposes such as
budgeting, preparation of maintenance works, water management,....

A possible practical application would be the following: when for instance a
drain needs to be re-profiled and excavated silt from that drain needs to be
placed on the adjacent plots, then OWMCP could inform the land owners of
this inconvenience as follows: The GIS tool allows to extract the full list of
names and addresses of all land owners along that drain with a few clicks.
Combined with word processing software a general mailing to these owners
is possible without much further labor input required. In other, more urgent
situations, e.g. water distribution a sms could be sent to mobile phone
owners/plot owners.

It is possible to link water distribution schedules developed (for instance) in
excel to the GIS application and to automatically inform farmers of the supply
of water to this or that plot on such and such date. Farmers could send their
complaints by coded sms. These messages could be summarized and
visualized by the GIS application.

Developing such a tool is an iterative process that may take several years of
gradually decreasing inputs of a GIS specialist. Such a tool further requires
maintenance there after. It is therefore recommended that a local GIS Consultant is
hired to develop and maintain this system.
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The following conditions apply to introducing GIS:

The data bases must be accurate, complete and updated on a regular basis;

All software packages must be compatible. The GIS application Aquarta, or its
derived GIS projects, now proposed for OWMCP, must be compatible with ESRI
software which has been introduced by WWF at OWMCP previously and which
largely dominates the GIS use in the country.

Personnel must be trained continuously in using GIS

Support must be available at short notice.

A proper IT environment is needed. This means adequate protection against virus,
that the data must be safely stored at regular intervals, that no third party has access,
that the data are protected against un-authorized modification or copying (privacy
protection).
4.
Use of mobile phones for water management
There is software that allows generating messages to thousands of mobile phone numbers from a
computer via a low cost sms modem. As most farmers have cell phones, they can easily all be
contacted with sms messages. This opens a lot of possibilities to inform farmers and enhance
water/crop management provided a water users database is established
5.
Data collection
The garbage in-garbage-out principle applies: Sufficient and sufficiently accurate data need to be
obtained for the models to work so it is critical that more of the right data are being collected about the
topography, vegetation, peat and peat conductivity, climate data, water levels, flow rates...Collecting
these data should not depend on the ability of the now existing software to model the system. Now
most data date back to 1987 and earlier. The existing initiatives to re-launch the data collection must
be supported, reinforced and where possible made more efficient.
6.
Generalise the use of GPS
OWMCP could generalize the use of (handheld) GPS to improve localization and time management.
Using GPS becomes a habit and people get skilled in it. The units to be purchased should allow
transfer of data to a computer.
7.
Surveying:
Surveying has been simplified using DGPS provided that adequate benchmarks are installed at a
suitable distance from each other. The DGPS establishes the difference in elevation between the
natural terrain and a calculated earth surface (a geo-id) with a click of a button at any location within a
certain range from a base station (up to 10 km with suitable booster radios and favorable conditions)
with a precision not exceeding 20 mm. Some of the equipment is splash proof or even withstands
vertical submergence up to a meter. If need be surveying should be done using a helicopter.
8.
Drafting:
Drawing boards, transparent film and blueprinting have been phased out worldwide and were
replaced by desktop computers, CAD software combined with A3 printers (see above).
9.
Software
Software such as Land Development Software of Autodesk allows to draw 3D topographic maps and
models from data obtained by total station or DGPS, automate calculation of earth movement
requirements for land leveling, calculate storage capacity of swamps,....
10.
Water levels and water quality data collection
Salinity: the systematic collection of data on water levels and salinity and other parameters is
simplified and economic by using “divers’’. These are small devices ( 70- 250 mm long cylinders with
a diameter of 25-50 mm depending on brand and type) allowing the registration of multiple data at
chosen time intervals for extended periods of time. A reference station for atmospheric pressure is
required for some applications.

Master Plan Nickerie
Project No. 2009/224359

61

11.
Hydraulic modeling and data collection
There exists software to model hydrological processes sufficiently accurately to predict water levels
for rivers and their floodplains. (examples are mike11 from DHI, ...) Models have been or are being
developed and used for real time management for most major rivers of the world.
There remain some doubts as to be ability of the now existing models to accurately model these
hydraulic river/creek/swamp system and this is first thing to be verified.
In view of future sea rises it is recommended to develop such a model for the hydraulic system of the
Nickerie/Coronie production area.
12.6.2 Transition towards sustainable management
The transition from the current situation to a managed system requires a project with a specific budget
and temporary personnel to provide the inputs needed to prepare and introduce the changes and
cover the temporary need for a lot of extra inputs in for instance construction management.
To evolve form the current situation to a managed system requires the following steps
1.
Adoption of the project at Government level providing the necessary political support for the
required changes at institutional and legal level.
2.
A detailed project proposal is prepared at feasibility level for the instatement of the OWMCP
as an autonomous water management authority.
Simultaneous main axis of action will be:

Legal :
A water law needs to be introduced
Land use needs to be prescribed in a land use law.

Organizational:

OWMCP is re-organized, recruits the necessary people and is equiped. It is
agreed with other Ministries how the operation of infrastructure will be
handed over and according to which calendar and how staff from other
Ministries is transferred if needed.

The status of the personnel of OWMCP is unclear for the moment.
Recommendation 64 The status of the OWMCP personnel is clarified.





Planning and budgeting: Project officers assist in preparing the annual work plans
and budgets and annual reports.
Construction
An Engineering Consultant company is recruited as Employers Engineer until the
completion of the DOL works. This Consultant assists OWMCP in tendering out the
preparation of final designs, tendering for construction works and supervision of
works to a number of engineering Consultants.
Operation
This is ensuring irrigation water supply and this must be the first priority of OWMCP.
OWMCP’s main worry is to supply water no matter what within the limits of what is
possible. During this period the OWMCP must establish its reputation of being a
reliable water supplier.
OWMCP must also ensure water delivery during construction which is often quite a
problem as requirements for irrigation and construction often contradict each other.
The Actual Water distribution in the field is organized. A communication system must
be put in place. It could be for instance computer generated general text message
delivery to all farmers regarding a changing water supply. .



Maintenance:
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An autonomous maintenance unit is created. Equipment and tools for implementing
the works and logistical support are purchased. Routine maintenance works are
started as soon as possible.
Personnel is hired early on to provide the necessary planning, organisation, logistical
support and Quality and performance control.
The ledger of OWMCP is completed in all its detail. Personnel is trained, Inspections
start, and the reporting and maintenance planning, tendering and supervision is rolled
in.
A Consultant company prepares, standard maintenance procedures, standard
maintenance tender documents, long term maintenance contracts.
OWMCP personnel implements maintenance contracts.


Crop production :

Adron proposes a project of water management related applied research to
steer future reduction of specific water requirements.

The Ministry of Agriculture;

Conducts field trials/demonstration and launches extension programs
aiming at improving water efficiency.

Puts in place a system allowing monitoring and evaluation of the
performance of the irrigation system in terms of yield and profitability.

Support the Water boards in water management including distribution,
rotation, drainage, and storage

Training: Own personnel as well as personnel of the Water boards.

Data collection, storage, building of a knowledge centre. Research projects
are defined and contracts are prepared with research institutes.

Time frame
It is realistic to expect that this project to arrive at autonomous management will take a decade. In this
decade a first period of up to 3 years there is a high intensity of project activities with a lot of
construction ongoing while also in the other fields a lot has to happen. Once components are
completed and OWMCP can start providing adequate and reliable services the 5 year period of
diminishing support can start for that component, this would happen for all components, one by one.
Thereby the project activities would gradually diminish and be replaced by routine implementation and
upgrading.
It is necessary to expect that it will take three years of intensive support, three years of intermediate
level support and four remaining years of occasional support and specialist inputs.
Financial schedule
Government must provide the necessary means to establish, commission and run-in the water supply
system but may seek to recuperate part of this through the contributions at a later stage.
It is therefore urgent that the water law is approved as it is the legal basis for operation.
Once the law is approved and necessary structures have been set up, works commissioned and
functional, a 5 year period is needed in which Government decreasingly provides funding for
operation and maintenance. A 20 % decrease every year in the funding provided by Government is a
logical rate of disengagement.
OWMCP starts to collect service fees as soon as it can guarantee services. This means that the
polders are progressively rehabilitated and transit into the new system.
As OWMCP provides the services of water management, management of main infrastructure and
knowledge centre it should receive some funding from Government on a permanent basis and should
in any case provide the necessary funding to ensure proper minimum care of the investments and
safety of the infrastructure.
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OWMCP should be allowed to generate income from the areas it maintains.
In order to reduce the per hectare cost the Government has an interest that the production area
expands.
13.

INTEGRATION OF EXISTING DEVELOPMENT PROJECTS

13.1
POWER GENERATION FROM HUSK
EBS has a project to build a 5 MW power station using husk to drive steam turbines. A € 10-11 million
project requiring 40.000 tons of husk per year, which is the current annual husk production of the
entire district.
The project falters over the collection of the husk and the unwillingness of millers to sign a long term
contract for supply of husks.
Transport costs are an important part of the production cost. As the proportion of husk in paddy is 2024% it is not efficient to transport wet paddy over long distances to the mill. As a consequence mills
are spread all over the district and hence so is the husk. There are currently no bulk transport trailers
adapted for husk transport so it would have to be done relatively inefficiently.
There are small gasifier units up to 250 kW being produced in India, China and elsewhere which are
low cost Such units can be installed in a battery in a mill where husk can be used locally as a partial
substitute for the diesel of generators which provide the energy for the mill. Waste heat can be used
for drying paddy.
There are other initiatives for using husks to generate electricity eg. individual millers.
It should also be noted that there was an 800 kW husk furnace at Wageningen which was abandoned
as husks did not burn well.
We suggest to also consider dried peat or grass from the Nanni swamp as source of renewable
energy for a power station that could be built on the ridges east of the Corantijn canal as a
complementary source of husks form the Corantijn polder once rice polders in that area come in
production.
13.2
DEVELOPMENT OF SUGARCANE FARM TO PRODUCE ETHANOL
The development of large scale sugarcane production is part of the extension areas that have been
considered. This development requires however the provision of additional irrigation water and to be
able to provide that, the construction of Stondansi dam.
13.3
OPENING NEW AREAS IN THE DISTRICT
Accessibility along the Corantijn canal would be improved.
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14.

DESIGN

14.1
INFRASTRUCTURE FOR WATER MANAGEMENT.
In principle two different areas can be distinguished.
1.
The area between the left bank of the Maratakka and Nickerie Rivers and the Corantijn River.
Rice growing in this area is serviced with irrigation water from the South- and Northern Nanni
marches/swamps and from the Corantijn River through the Corantijn Canal. In this report
called the OWMCP-project.
2.
The area at the right bank of the Nickerie River. This area is serviced with irrigation water by
pumping from the Nickerie River.
The background from this plan is the necessity for having enough irrigation water available for two rice
crops a year. Integrated water management is necessary to obtain this. In rice growing areas too
much water is more damaging than not enough water. Water shortages have to be met with recycling
of drainage water. Excess water either has to be drained or stored or dealt with through a combination
of these.
Water levels have to be controllable in times of water shortages and in times of excessive availability.
The system has to be adapted to that.
14.2
MCP-PROJECT
In 1978 the Multipurpose Corantijn Project was designed and partly executed, followed in 1989 by the
preliminary design of the structures of DOL works (“DOL” is the Dutch acronym for DistributionSpillage-Swamp Retention. The Consulting Engineers working on these designs made a thoroughly
integrated plan which will function if executed. The essential functions of the structures of the DOL
works as well as the design discharges, levels and main dimensions and other essential functions are
provided in the text below. The plans are at the basis of the cost estimate. However, where judged
necessary the plans were adapted. The works are grouped per main component. The numbers
between brackets figuring at each of the structures in the text below refer to the map of proposed
infrastructure, See map no 7.
Completion of the Corantijn Canal
The Wakay pumping station (1)
The Wakay pumping station is designed and constructed for delivering 50 m 3 /sec with 7 pumps to the
Corantijn Canal. So far 4 Pumps have been installed. A rehabilitation program for the pumping section
is in process.
The Corantijn Canal (2)
This is a canal for the conveyance of 50 m 3 /sec irrigation water from the pumping station at Wakay to
the diversion structure at Nanni. The canal was not maintained for along time and has to be brought
up to the designed conditions. Weeds have to be removed from the canal and from the side slopes.
Trees and bushes have to be removed from banks and embankments without braking up the soil. The
eastern embankment has to be improved if necessary with borrow from the canal bed. The western
embankment could be given the design level with soil already placed in the embankment but flowed
out to a wider extent. In low canal stretches it will not be possible, and should not be tried, to bring the
canal shoulders on the desired level.
Inlet structures Nanni South swamp (3.1)
Three structures have recently been built in the right bank of the Corantijn Canal to let water from the
South-swamp into the Corantijn Canal. These new structures do not allow to control out flow (flap
gates at the canal side allowing release of water from the swamp at any time rather than when water
is needed using gates or stop logs) and thus undermine the reservoir function of the South-swamp,
resulting in a diminished availability of water in the dry season when water is needed. Besides the
structures are badly designed (use of culverts, flap gates are poor choices not appropriate for the
required function, the level of placement is not suitable, the trash screen, erosion protection) more
over they are and poorly constructed (e.g. backfill along pipes is not compacted leading to seepage
and erosion). Once the spillways at km18 and at E-pand are functioning, these structures have to be
removed and the embankments have to be restored and compacted thoroughly layer by layer. The
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redundant culverts may be used temporarily in the main drains of the MCP-polders to prevent inflow
of floodwater from the river.
Spillway Makilikakroe (3.2)
The structure at km 18 should stay in function until a spillway has been constructed near this point.
The crest level at NSP 4.08 and length of the spillway 20 m.
Spillway of Pand-E (Ephraim canal) (4)
During excessive high swamp-levels in the south-swamp it is necessary to spill water to the Corantijn
River through the E-canal. Recently a spillway has been constructed in the left bank of the Corantijn
Canal. This structure has some structural problems that have to be dealt with. Also the execution of
the work has not been up to standard. Problems have to be corrected. Management of water levels in
this type of structure by means of stoplogs is not appropriate and may even be dangerous for the
people who have to remove the logs when necessary. A system to hoist the stop logs has to be
installed. It is advised to keep, during normal irrigation conditions, the stop logs at a fixed level of NSP
3.65. Stop logs in excess should be removed from the structure and stored in a safe place.
Spillway km 33. (5)
This is an existing spillway in the right embankment of the Corantijn Canal to check excessive water
levels in the South-swamp with a crest-level of 3,70 NSP. This is a rather low level fitting the Northswamp. The structure is swamp fish unfriendly. This structure should have been situated at km 27
where a possibility exist to drain the excess water directly to the Corantijn River. The structure can be
maintained as it is. With stop logs the crest should be fixed at NSP 3,90 or 4.00. All excessive stop
logs should be removed from the structure and stored in a safe place.
Spillway km 52 (6)
This is a recently built weir in the left embankment of the Corantijn Canal to be able to spill excessive
water through the South Drain to the Corantijn River. A constant leak of canal water showing in the
outflow part of the structure indicates a structural problem due to design or implementation failure.
This problem has to be investigated and corrected. The stop log system for managing the water levels
is difficult to handle when it is necessary. A system to hoist the stop logs has to be installed. It is
advised to keep under normal irrigation conditions the stop logs at a level of NSP 2,90. Excess stop
logs should be removed from the structure and stored in a safe place. Earth retaining sidewalls at the
downstream side broke loose from the structure. Some execution flaws show which have to be
corrected.
The MCP polders
Completing the MCP polders requires the following works:
Intake structures I1 and I2 (7)
The planned main irrigation canals I1 and I 2 in the MCP-polders need intake structures which have to
be designed and constructed. Capacity for I 1 is 9 m3 / sec. Capacity for I 2 is 11 m3 / sec.
Irrigation canals I1 and I2 (8)
Canal I1 is already excavated between the Corantijn canal and the North South connection road,
a.k.a. the ferry road. Canal I2 was also excavated between the Corantijn canal and that same road
embankment but a bridge was already built at that location. This is a traffic class 65 bridge. The canal
sections west of that road both have yet to be constructed. Canal I1 should have a capacity of 7,5 m 3
/sec until the end of its alignment with a tail structure connecting to D5 drain. This is because this
canal is intended to be used as an emergency drain through which excess water during extreme flood
events from the Nanni swamp can be drained through the Nanni weir, via the Corantijn canal (by
reverse flow) towards I1 intake.
Primary drains D1, D 2, D4 and D5 (9)
Part of D1 east of the road to the ferry to Guyana, part of D2 west of the road to the ferry to Guyana
and the remaining part of D4 and D5 have to be constructed. D4 and D5 have a large reservoir
function to be able to collect as much water close to the sluices as possible. Connecting culverts
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under the ferry road or bridges, traffic class 65, in the ferry road have to be constructed for D1 and
D2.
Sluices S1, S2, S3 (10)
These three sluices have to be constructed to allow development of the MCP polders.
Tail regulator Corantijn Canal. (11)
This structure is situated opposite the beginning of drain D1 to be able to reach this structure over the
road along D1. This structure has the function to keep water levels for I1 on NSP 2.55 or higher under
partly discharge conditions and for I 2 on NSP 2.75 or higher on partly discharge conditions. A
discharge of 31 m3 / sec has to pass the structure for the Nanni diversion. During dangerous high
swamp levels a discharge of 7,5 m 3/sec has to pass in the opposite direction for discharge through I1
or I2 or spill through the south drain (D3) or the I1 canal. During periods that the MCP-polders are
serviced with water from the Nanni South swamp or during periods of spill from the South swamp the
structure has to shut conveyance of the Corantijn Canal downstream completely. The structure should
be passable for floating maintenance material. The structure needs to have an installation for catching
floating debris and aquatic plants and convey it automatically outside the canal. If it is decided not to
maintain the canal with boats and to abstain from higher water levels for I1 and I2 during partial
demand this structure better be designed as a fixed weir with a possibility to lift part of the weir
completely for emergency spill possibilities.
The Nanni Swamp
Structures needed to irrigated from the Nanni swamp are:
The Nanni spillway (12)
The Nanni spillway is an existing regulating and safety structure. It has to be adapted to embankment
levels of NSP 4.45 and crest widths of 4 m to allow equipment to reach the structure by the Corantijn
canal embankments. During normal irrigation conditions the crest level should be NSP 3.30. During
spill conditions the crest level should be much lower to allow a discharge of 20 m 3 / sec. Because the
spillway will often be submersed it is calculated that the capacity will be only 11 m 3 /sec.
Nanni creek downstream of the spillway (13).
The existing Nanni creek downstream of the spillway should be cleaned of mud and vegetation. A bed
width of 20 m is advisable. See also annex no 16
Nanni Swamp outlets (See also the situation sketch on the following page)
The Nanni weir (14)
This structure has to be able to provide 17 m 3 / sec irrigation water from the North Swamp to the
Western polders, the Euro polders and HA via the Stondansi canal. Between swamp water levels of
NSP 3.30 and 2.45 the structure is opened completely. Below a swamp water level of NSP 2.45 less
discharge can be provided or the structure can be closed if the Corantijn Canal takes over. Above a
swamp water level of NSP 3.30 the gates have to be operated to keep the water level downstream at
NSP 3.30. Above a water level in the North Swamp of NSP 3.65 the structure starts, in combination
with the Nanni spillway to function as spillway. With a maximum allowable water level in the North
Swamp of NSP 3.90 the structure should be able to pass 15 m 3 /sec taking in account the combined
capacity of the Nanni spillway and the Spillway km 52 (South drain). During such events care should
be taken not to overtop the embankments of the Stondansi canal.
During dry years 15m3 / sec has to be able pass from the Corantijn Canal to the Surinam Canal
keeping the water level upstream at a level of NSP 2.45.
This structure is situated in the east embankment of the Corantijn canal and should be passable by
heavy earthmoving equipment. It needs an installation for removal of floating debris and aquatic
weeds and it should be passable by floating canal maintenance equipment. Where the embankment
has to cross the Nanni creek the embankment has to be bedded between steel sheet piling braced at
the bottom and top.
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IKUGH(20)
The existing structure can be maintained. The structure has to be adapted to the new level NSP. 4.45
of the Swamp Retention Embankment. The crest levels of the concrete walls and gates have to be
increased from NSP 3.74 to NSP 4.45.
The Autonoom intake structure (23)
This structure will be built in the Swamp Retention Embankment with an embankment level of NSP
4.45. An existing inlet structure has to be removed. At a reservoir level of NSP 2.00 and higher the
discharge has to be 15 m3 / sec. Below this reservoir level the discharge may be lower. It should be
possible however to take water till NSP level. An installation to remove floating debris and aquatic
plants is necessary. Embankment maintenance equipment should be able to pass the structure.

The Swamp Retention Embankment (16).
This existing embankment, 34 km from Nanni to the Maratakka River, should be brought to the design
level and dimensions. The crest level is NSP 4.45. The crest width is 10 m where a road has to be
constructed and 8 m elsewhere. The soil has to be claimed from the north side of the existing
embankment. This means enlarging Stondansi- and Lateraal 1 canal and constructing Lateraal 2 and
Lateraal 3 which are works that mostly have to be carried out anyway.
Surinam canal (33).
In times of excessive swamp levels the Surinam Canal has to convey 15 m 3 / sec and in times of
severe drought it has to convey 5 m3 / sec to the Maratakka Spillway. The hydraulic dimensions of the
existing canal seem sufficient to do this. Only removal of obstructing fallen trees and some peat has to
be carried out. Also a connection should be made from the Surinam Canal to the structures IKUGH,
Autonoom intake and Maratakka spillway.
The Maratakka spillway (32).
The Maratakka spillway is necessary to safeguard the water levels in the Nanni North Swamp in
emergency cases. A crest level of NSP 3.65 is necessary. With a water level in the reservoir of NSP
3.90 the spillway should discharge 15 m3 / sec. Bank levels of the spillway have to be adapted to the
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level NSP 4.45 of the Swamp Retention Embankment. A well compacted connecting embankment,
width 6 m and level NSP 4.45, to the high ridges in the south has to be constructed.
In very dry years the spillway should be capable of discharging 5 m 3 / sec below a reservoir level of
NSP 1.00. It is obvious that when the Stondansi reservoir is going to regulate the salt intrusion into the
Nickerie River this discharge of 5 m 3 / sec from the Corantijn Canal is not necessary. In this situation
this structure could be much cheaper.
Distribution
To the “Bevolkingspolders”
Stondansi canal (17).
The Stondansi canal has to be enlarged for a discharge of 31 m 3 / sec. Excavated soil is to be used
for strengthening the Swamp Retention Embankment. Average water level required here is NSP 2.24.
The north-embankment should get a minimum level of NSP 4.20.
Van Wouw intake structure (15).
The existing van Wouw intake structure should, safe the concrete floor, be demolished and a new
structure constructed downstream the Stondansi Canal off take. The discharge should be 12,5 m 3 /
sec between a minimum water level of NSP 2.40 and a maximum water level of NSP 3.30. It is
necessary that the structure can be operated from the Euro Polder side. A small passenger bridge
has to be included in the structure. The structure should be passable for floating maintenance
equipment. The inflow area has to be enlarged. The structure has to be designed for embankment
levels of NSP 4.20. The Hydrology Department should be asked to remove an existing habitation.
HA intake (18).
This structure is the intake for the area HA and situated in the North-embankment of the Stondansi
canal. The old structure in the Swamp Retention Embankment has to be removed and the
embankment should be repaired compacting the soil thoroughly layer by layer. Necessary discharge
2,5 m3 /sec between a minimum off take level of NSP 2.23 and a maximum off take level of NSP 3.30.
Diversion structure Stondansi/Lateraal 1 (19).
This structure is situated between Stondansi and Lateraal 1 canal west of IKUGH. Its main function is
control the water levels for HA and Euro Polder South Intakes and if necessary to separate the
irrigated areas HA and West polders from the Eastern polders. The structure should be able to
discharge 13,4 m3 / sec, at a minimum water level of NSP 2.22. The discharge should vary between 0
and 11 m3 /sec as a maximum with a maximum water level of NSP 3.30. The crest levels of the North
embankment levels NSP 4.20, South embankment level NSP 4.45.
Lateraal 1 canal (21).
The Lateraal1 canal has to be enlarged to obtain sufficient soil to bring the north embankment at a
minimum level of NSP 3.80 and to bring the Swamp Retention Embankment at design dimensions.
Average operating water level NSP 2.03.
Distribution to the Autonoom Area
Lateraal 2 canal (22).
The Lateraal 2 canal has to provide the soil for strengthening the Swamp Retention Embankment and
the North embankment to a minimum level of NSP 3.80 and with a crest width of 12 m. The canal has
to convey 16,9 m3 /sec.
Canal 23 to 25 (24).
This canal is the irrigation canal for the areas along the access road which cannot be irrigated through
Lateraal 2 and 3. Embankment levels on both sides NSP 3.75. A road, width 4.00 m and shoulders
4.00 m, has to be constructed on the west embankment. Culverts with flap gates at the canal side
have to be constructed in both drains along the access road.
Autonoom regulator (25).
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During normal irrigation conditions this structure is a weir necessary to maintain levels in Lateraal 2
and 3 at the highest possible level. The weir could be designed as a braced stop log wall with a crest
level of 3.25. In times of excessive swamp levels this structure has to spill 7.50 m 3 / sec to the Primary
Drain Autonoom. For this reason a concrete culvert 2x3 m or a bridge has to be constructed in the
road. This connection should also be able to take water in the opposite direction from the drain into
the canal. The structure has to be situated at a distance from the road allowing drains along the road
to enter the Primary Drain Autonoom. The access road will be constructed soon. It is advised that
OWMCP takes action to ensure that the passage of water under the road is sufficient for 7.5 m3/s.
Lateraal 3 canal (28).
The Lateraal 3 canal needs a capacity of 11 m 3 / sec. With soil excavated from the canal the Swamp
Retention Embankment has to be brought up to design level and dimensions. The north embankment
has to be constructed with a minimum level of NSP 3.80 and a width of 12 m.
Autonoom irrigation outlets (29).
In the Autonoom irrigation area 7 irrigation outlets are foreseen in the North Embankments of Lateraal
2 and 3 and along canal 23-25.
Drainage of the Autonoom area
Primary Drain Autonoom (26).
This drain has a function to drain part of the Autonoom area and to convey emergency spill from the
Nanniswamp. It is necessary to give the drain an impressive reservoir capacity. For that reason the
bed width is designed at 24 m. Embankment levels on both sides should be minimum NSP 3.75. On
the west embankment a road is projected like roads on the Lateraal canal embankments. 4 m width
and shoulders of 2 m.
Autonoom sluice (27)
A sluice like the MCP sluices should be built to drain part of the autonoom development area. Also
this sluice has to function as an emergency spill possibility during high swamp levels.
Roads
Van Wouw road (35)
This is a main access road which provides access to construction area. To be able to construct the
structures in the Nanni-spillway area and the connection from the Corantijn Canal with the Swamp
Retention Embankment it is necessary to rehabilitate the road along the Van Wouw canal in the
Europolder-Zuid.
Swamp Retention Embankment road (30)
A road is planned from Nanni to IKUGH on top of the Swamp Retention Embankment.
Construction of the road not before one year after construction of the Swamp Retention Embankment.
The roads have a construction width of 4 m, a sand bed of 0,40 m and a top layer of 0,10 m concrete
pavement blocks. The shoulders should have at least a width of 3 m. Before the sand is applied a
geo-textile layer has to be placed in the sand bed.
This road has to be connected in the Euro polder with the road along the Van Wouw Canal by means
of a bridge traffic class 45, See (34) below.
The Lateraal Canal roads (31)
To be able to manage the Autonoom Irrigation Outlets roads have to be constructed on the North
embankments of Lateraal 2 and 3. These roads have the same technical requirements as the road on
the Swamp Containment Embankment(nr.29).
Bridges (34)
Bridges have to be constructed over the Stondansi canal and over Lateraal 2 canal. Length about 30
m. Traffic class 45. Heavy earthmoving equipment should be able to pass. Floating canal
maintenance equipment should be able to pass under the bridge. In the MCP-polderarea three
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bridges have to be constructed in the road to the Guyana ferry at the crossing with D1, D2 and I2.
these bridges are traffic class 65.
14.3

IMPORTANT NOTES

1.

The partitioning of the proposed works in groups above is intended to facilitate readers to
understand the function of the structures. However, this does not mean that these structures
can be built as grouped here above. A recommended phasing is presented below. This
phasing is such that with each of the 3 phases a set of structures is built which results in a
functional infrastructure. Any other combination of structures may result in a system that does
not work. It is recommended that in the feasibility study a more elaborated phasing of the
implementation is prepared.

2.

The above mentioned works have a status of preliminary design. The definite design should
be based on proper data collection on the respective construction sites. This may lead to
other engineering solutions. In the design phase also other methods of control and regulation
of the water levels may be considered.

14.4
ECONOMIC FEASIBILITY
While not mentioned in the terms of reference and not really at its place in a pre-feasibility study an
attempt was never-the-less made to offer an evaluation of the economic feasibility of the investments.
That table is inserted as annex 20. The results should be verified.
It appears that if the assumptions are correct, then the investments may generate a positive net
present value at about 2% interest rate if yield levels are on average above 5 tons per ha which is not
impossible if water is secured and the fields are leveled, new machinery is introduced etc....
If nothing else, it would indicate that it is necessary to invest very cautiously and to optimise
the investments. These calculations should be elaborated, completed and improved in the
recommended feasibility study.
14.5
EXECUTION SEQUENCE OF THE WORKS
Today most of the developed agricultural areas are found in the eastern and western polders. These
polders consist of many smallholder plots, a few large rice producers and a banana plantation. Many
people, living in the polders, depend also on good quality irrigation water for household purposes. It is
recommended to start design and construction of the proposed infrastructure for this area which is
often called the “Bevolkingspolders”.
‘
Phase 1 (See also table on the next page for an overview of the structures and the estimated
costs)
Much of the works required for the Bevolkingspolders are concentrated around the existing Nanni
spillway. It is therefore logical to start there. In the same time the Corantijn Canal can be rehabilitated
and finished. From the structures carried out around the Nanni spillway we recommend to continue
the proposed works towards the East. It is recommended that the listed works are carried out in the
sequence given below:
Phase 2
After the “Bevolkingspolders” are provided with good water management facilities it is necessary to
continue with the works to bring the Nanni North Swamp further under control. It facilitates good water
management and irrigation facilities for the adjacent Autonoom Development Area. This area is still
partly covered with swamp forest. Consequently the works have to start with providing good drainage
facilities. The following list of works, recommended to be carried out in the sequence as given below,
is necessary:
Phase 3
As the last phase it is recommended to carry out the works allowing development of the MCP-polders.
The MCP-polders are mainly undeveloped and covered with Swamp forest. Of course the first thing to
tackle is the safeguarding of the Nanni Swamp and the Corantijn Canal by providing spillage capacity
Master Plan Nickerie
Project No. 2009/224359

71

through the South Drain. After that the most urgent activities will be to carry out the proposed
infrastructure for drainage. The following sequence of the proposed infrastructure is recommended:
Taking in account the present-day execution capacity in Suriname it may be expected that the works
will take ten years to complete all. It is of course not obligatory to stick to the sequence given above.
With extra execution capacity works could for example be started for the “Bevolkingspolders” and for
the Autonoom Area simultaneously.
At the final stage of the works it remains to be seen if the second part of the Maratakka Spillway, to
provide during dry years 5 m³/sec for the salt intrusion of the Nickerie River, has to be constructed.
Another point of decision remains in increasing the capacity of the Wakay Pumping station from 30 to
50 m³/sec. The decision to increase the capacity depends on how fast the Autonoom area and the
MCP-polders develop and for which activities development is undertaken. It is recommended to see to
that after ten years
Cost estimate and execution sequence of the works.
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Important note: The above table is merely intended to give an indication of the order of magnitude
of the investments required to complete the works and develop the areas which have not been
completely developed to this date. The above partition in 3 phases should be treated with care and
should be further elaborated during the feasibility study. This is because there are some works of
phase 2 which will complete phase 1 and make it fully functional. A simple separation as presented
here does not allow accurately estimate the cost of the phases.
Recommended actions
14.6
INTRODUCTION
The transition of the current state to a managed situation would be implemented as a program of
projects such as:

Re-structuring and strengthening of OWMCP

The construction of additional infrastructure,

Support to the preparation of the water law and its application,

The transfer of Government managed maintenance and financial support. Central
Government disengages and transfers M, O&M to OWMCP during a period of transition with
gradually declining Government support and increasing collection of tax and Irrigation Service
Fee (ISF).

Ensure the supply and distribution of water and introduce the collection of the maintenance
tax and fees for Irrigation Services.

Annual planning, budgeting and reporting

The creation and updating of the register of stakeholders.

Programs supporting reducing water use, plot consolidation, land leveling

Instating a performance monitoring system
In the process of implementing the program, the various units of OWMCP are provided with
personnel, which is trained. The units receive equipment. The project covers the first two years of
functioning of the unit.
14.7
ACTIONS PROPOSED FOR SHORT TERM IMPLEMENTATION
Individual actions are listed in the following sections.
14.7.1 Legal measures,

Introduce a Water Law to provide a legal basis for water management

Control extension of agricultural land by legally restricting land use for any part of the
study area
14.7.2 Organizational measures

Introduce Integrated Water Management. Authorities and stakeholders participate to
ensure that water is sustainably managed taking into account the interests of all stake
holders.

Create water boards for all developed land, including water boards for larger farms,

grouping several smaller hydrological units for efficiency under one water board.

Strengthen OWMCP: the OWMCP is expanded in human resources, buildings and
equipment staffed to meet the tasks.
14.7.3 Management measures
Define a long term policy regarding the rice production sector allowing to sustainably optimize
revenues from the very favorable conditions of land and water in Nickerie compared to other
countries.
14.7.4 Improve the physical infrastructure
From statistical information it can be concluded that in the period 1978-1985, when the MCP canal
was completed, the existing area for rice production increased from 32500-49000 ha of which 40000
ha in Nickerie, which was utilised with a cropping intensity of 1.5 to 1.8. On average 70.000 ha was
planted. This means that if there is a water shortage for 27.000 ha the reason should be sought in;
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Wastage of water
Deterioration of infrastructure

To reduce wastage of water:
Actions can be undertaken through projects implemented by partners such as LVV, ADRON, the
Water boards) to improve land-use and water-use efficiencies.

Level all plots
The cost of land leveling is relatively high. Farmers are given access to loans for land leveling to
spread the cost over 6-10 seasons. Extensive publicity is made over the differences in yield obtained
by the first 10-20 farmers.

Improve the on-farm/on-polder water management
This requires extension and sensitization together with organising inspections in the polders. Actions
aim at demonstrating/try how to better control water in the polders, for instance, farmers are brought
to hire one laborer for each 20-40 plots for a period of 4 months to check in and outlets, which would
result in a cost of about 10-20 SRD per ha.
Some of the activities would aim at:

Improving the care farmers give to their crops.

Introduction of water saving cropping techniques : AWD

Consolidate plots
Farmers get access to credit to finance the consolidation of plots whereby plots are merged, the field
drains and field bunds which become superfluous are eliminated. These costs are also spread over 610 seasons. Again extensive publicity is made on the results.
Implement works to remedy the shrinking production area and deterioration of infrastructure

Maintain the canals, roads, embankments, structures

Operate the pumping stations and sluices

Provide the infrastructure needed for reliable water supply and distribution

Launch a training program for operators of draglines, excavators, dozers, tractors,
personnel of contractors This activity would provide the necessary personnel to
implement the works.

Compare costs of an alternate general lay-out.

Execute Phase 1 of the proposed works starting with the detailed design and
preparation of tender documents followed by tender and construction,

Repair the Arawarra sluice and the Flood Control Embankment there.

Survey design and build an interceptor drain connecting to the Koffiemakka creek

Conduct a feasibility study and if feasible construct the Wayambo pumping station to
alleviate water shortages on the Nickerie River to gain 10 m3/s.

Determine effectiveness of diverting the drainage from the Camisa creek area in the
Nanni reservoir system.

Review the design of the Stondansi project,

Tender and build Stondansi to improve right and left bank water supply.

Start preparing phase 2 of the proposed works, with detailed designs and preparation
of tender documents in year 3-4.

Improve access to the plots where needed.

Rehabilitate polders to prepare the transfer of maintenance to the Water boards.
Provide adequate accompanying measures
Define and quantify a minimum but sufficient set of accompanying measures required to ensure
growth of the irrigated crop production, foremost rice but also other crops covering the entire value
chain. All requirements must be considered, from land preparation to crop production, processing,
packaging and marketing g and marketing. Take adequate accompanying measures to promote
production and to ensure proper production conditions. For instance provide adequate funds for
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cropping credits, for loans for agricultural machinery, tax incentives, improve social security for
individual farmers, provide the necessary for the selection of better varieties,
14.7.5 Suggested studies or ongoing studies to be continued or extended:
Sustainable energy recuperation from biomass in canals and drains and the swamps.
The maintenance problem in this area is foremost a problem of managing weeds and efforts should
made to investigate potential uses as a way of limiting maintenance costs.
Hydraulic modeling
Partner organisations such as WLA /ADEK Launch a program of data collection on the river and
swamp system: topography, soils, vegetation, water levels, discharges and water quality. Initiate the
hydraulic modeling of the above system
14.8
ACTIONS RECOMMENDED IN THE MEDIUM TERM, 5-10 YEARS
Implement Phase 2 of the proposed works
Prepare then implement Phase 3 of the proposed work
Increase the capacity of Wakay pumping station.
Develop the hydraulic model.
Plan development of potential new land and develop is of water supply is secured and all developed
land is productive.
14.9

ACTIONS PROPOSED IN THE LONG TERM, 10 YEARS

14.9.1 Simulate the sea level rising
Propose strategic plan to cope with sea level rise and climate change
Introduce trials on new crops.
Listing of recommendations
Recommendation 1: The delimitation of the Water Management Area Nickerie should be precisely
described, mapped and inscribed in the Water law.....................................................................................
Recommendation 2 It is recommended that for the entire study area the allowable land use is
precisely defined and accurately delimited as is possible under the existing laws. The delimitation
should occur on basis of clearly described terrain features and components of the infrastructure and
where these are not present by means of clearly recognizable border stones and GPS readings.
Land use classes and functions can be defined..........................................................................................
Recommendation 3 No construction what so ever should be allowed within 5 m of the centre line of
embankments or banks of natural or man made surface waters. If possible, this should be added to
the policing regulations, and the population should be informed of this rule. It should then be enforced.
....................................................................................................................................................................
Recommendation 4 Establish an archive of infrastructure. This archive should in an orderly way keep
information on infrastructure. This includes a design report describing the fundamental reasoning
behind the design of infrastructure whether at the level of the entire design or at the level of individual
structures should be recorded in a Memorandum of design. It should cover concept, functions,
hydraulic and structural design as well as the Bill of Quantities and construction report and as built
drawings. Any documents relating to subsequent repairs. The archive should digitized, kept under key
and no documents are to be removed from the office..................................................................................
Recommendation 5 The creation of a water portal at the A. De Kom University certainly merits support
and collaboration from OWMCP. OWMCP should further have broadband access to eliminate the
existing limited access to internet................................................................................................................
Recommendation 6 : Launch a program to promote leveling of plots. It is thereby essential that the
cost and benefits are determined and the period of reimbursement is determined. It is recommended
to provide incentives for agricultural contractors to purchase the equipment (credit facility). Towards
farmers it may be necessary to provide incentives allowing to spread the costs of leveling. This
campaign for level plots may be launched in areas when they are connected to a certain source of
water and in polders that are being rehabilitated. At the same time efforts must be made to help
farmers preserve the levelness of the plots.................................................................................................
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Recommendation 7: Water boards should organise water wastage inspections. A trial with an
inspector could be conducted in one of the polders...................................................................................
Recommendation 8: Conduct trials at real plot size; identify rice plots for thorough research in water
management practices, of progressive excellent farmers, whereby his field is levelled and the farmer
agrees to apply the prescribed protocol, record all operations, inputs and outputs obtained during the
cropping season. This will not only provide data for analysis of the suitability of AWD in the rice
polders, but will also produce a respected witness from the farmers community who can testify on the
yield obtained, yield contributing factors and savings in water and irrigation (pumping) costs. This
exercise should include a cost-benefit analysis at field level of the applied method..................................
Recommendation 9: The above can be combined with research projects on water management,
methane emission, etc...............................................................................................................................
Recommendation 10: If the above is successful then create awareness among farmers of alternative
rice cultivation methods and provide training on AWD and sound water management practices such
as land leveling, and construction of field channels...................................................................................
Recommendation 11: Selection of new varieties should also aim at shorter duration varieties.................
Recommendation 12: It is necessary to reverse the ongoing salinisation process on the right bank of
the Nickerie River by providing an adequate and reliable source of fresh water.......................................
Recommendation 13: The farmers population must be reminded at every occasion that the
infrastructure is not designed to provide enough water under all conditions but only 4 out of 5 years.
However, OWMCP should be equipped to anticipate water shortages as much as possible and inform
farmers to the increased risk of lack of water when this occurs. It is in situations of water shortage
that the distributing agency must ensure that water is distributed as evenly as possible allowing the
crop to complete its cycle with less water. See AWD method..................................................................
Recommendation 14: The allocation of land for rice production must be limited to available water. The
water law should provide that the available water is allocated to certain areas and how this allocation
occurs. Water rights should be allocated permanently to developed land but there should be
provisions to revoke water rights under certain conditions and these water rights are not more certain
than the source..........................................................................................................................................
Recommendation 15: Inform the general public but certainly potential investors of the prevailing water
supply situation and caution them for the misleading quantity of water visible in the river.........................
Recommendation 16: It is necessary to investigate to which extent salt water intrusion is predictable
and with which period this can be predicted. On this basis possible management measures may be
defined and tested. For instance, drainage flows could be saved up, reservoirs can release water to
target this period, anticipating pumping would allow to charge reservoirs to be emptied at that period,
rice production acreage or calendars could be adjusted. This is thus at the same time a
recommendation to continue monitoring salinity. Contrary to the past, automatic divers can register
salinity at any time interval for extended periods of time considerably reducing the cost..........................
Recommendation 17 Conduct a feasibility study of a regulator on the Maratakka River at the Cupido
Creek ridges combined with closure of all gaps between creeks and a regulator structure on the Nanni
creek at that level.......................................................................................................................................
Recommendation 18: Verify the irrigation capacity of the Wayambo River towards the Nickerie River
and install the possible pumping capacity as a short term solution to provide more water to the
Nickerie agricultural production area.........................................................................................................
Recommendation 19: Hire a consulting engineering company specialized in dam construction to verify
the validity of the existing data, to review the existing design, update it if needed and to prepare a cost
estimate. Impose collaboration with a local engineering company who must be fully involved in
implementation management....................................................................................................................
Recommendation 20: Resume hydrological data collection on the Nickerie, Maratakka and Kabalebo
Rivers........................................................................................................................................................
Recommendation 21 Collect additional topographic and hydrological data, determine the prevailing
drainage paths and the contribution of the various areas to the actual water storage on the Nanni
swamp and especially on:..........................................................................................................................
Recommendation 22 The vegetation and peat should be removed along a few drainage paths eg
Nanni creek and towards Camisa creek. This should be done using special equipment such as shown
in annex 5. Only will spill capacity and retention embankment is effective after implementation of
phase 2 of the proposed infrastructure works............................................................................................
Recommendation 23 Determine the required environmental flow, study the silting up of the Nanni
creek and determine for which species this creek has an important corridor function. The capacity of
the Nanni creek to drain high discharges at spring tides must be safeguarded.........................................
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Recommendation 24: Determine the required sections of the Nanni creek to provide the required
discharge capacity without submerging the spillway and with a view on future water level rises. The
proposed arrangement should determine the destination of the silt that periodically has to be
removed, and should define the required measures to restore the corridor function and rehabilitate the
creek accordingly while preserving the interests of all parties involved. . The project should include the
machinery to manage weed growth in an ecologically sustainable way. This and previous
recommendation are linked and cannot be uncoupled..............................................................................
Recommendation 25:The periodic maintenance of the Lower Nanni creek is an obligatory component
of the Maintenance plan............................................................................................................................
Recommendation 26: Include periodic clearing of the Nanni creek over a distance of up to 25 km in
the maintenance plan................................................................................................................................
Recommendation 27 Investigate possibilities and conduct trials to remove organic matter. This may
be controlled burning of peat, peat collection or collection of organic matter and floating vegetation,
putting this possibly to use e.g. energy generation....................................................................................
Recommendation 28: Restart the investigations on the potentials of the swamp as a water source.
Restart the collection of meteorological, hydrological and topographic data especially along the
Nickerie River bank, using data collected by the Stateoil Company during their prospection of the
Coronie Swamp.........................................................................................................................................
Recommendation 29 Use Coronie swamp to mobilise water for the Nickerie River in the short term........
Recommendation 30 Revise the general long term strategy for the supply of irrigation water based on
both the MCP canal and Stondansi...........................................................................................................
Recommendation 31: The structures in the flood retention embankment are replaced by one main
intake structure operated by OWMCP. This structure provides water to two Lateraal canals from which
the autonomous area is irrigated...............................................................................................................
Recommendation 32:Introduction of sheep to maintain infrastructure should not occur without proper
ecological assessment and study and mitigating measures if required.....................................................
Recommendation 33: We recommend that possible uses of peat accumulating in the swamps and
organic matter accumulating in canals and drains are investigated and if found sufficiently promising
they could be tested...................................................................................................................................
Recommendation 34 The feasibility study phase should include a thorough analysis of the impact of
climate change on the irrigated agriculture of Nickerie district...................................................................
Recommendation 35: The best defense against the changes that are expected to occur is to dispose
of dynamic, well trained people having international networks, a solid research apparatus and widely
accessible libraries and data bases...........................................................................................................
Recommendation 36: Varietal selection should aim to produce varieties which have UV-B tolerance at
early stages...............................................................................................................................................
Recommendation 37: Develop a hydraulic model for the Nickerie - Maratakka – Nanni swamp –
Coronie swamp system allowing to predict changes induced by a higher average sea water level. The
necessary software must be selected, personnel must be assigned and trained and a data collection
program should start. Such a model would ‘be useful irrespective of the sea level rise............................
Recommendation 38: Determine the required modifications to the drainage systems of the polders
and the rivers to cope with a rise of the average sea level of 0.5 m or 1m................................................
Recommendation 39: The typical lay-out and design of infrastructure must be adapted to the expected
situation. It is further recommended that the design criteria for the water infrastructure in areas where
current drainage conditions are similar to the expected future drainage conditions are taken in
consideration.............................................................................................................................................
Recommendation 40: When developing new irrigated areas or rehabilitating areas, place must be
provided and the lay-out of canals and drains must be adapted to future pumping for drainage...............
Recommendation 41: Determine if energy for pumping can be sustainably generated from biomass,
wind or husks.............................................................................................................................................
Recommendation 42: The effects of climate change will be mitigated by providing more (efficient)
storage capacity.........................................................................................................................................
Recommendation 43: Provide room for the rivers and creeks, This means that a sufficient floodplain
must be left on either side of the rivers and creeks and that flow constraining structures on river and
creek banks are to be prohibited................................................................................................................
Recommendation 44: Review the design of certain components of the Stondansi project........................
Recommendation 45 There are enough reasons to continue the environmental monitoring of the
Nanni swamps...........................................................................................................................................
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Recommendation 46: There is an urgent need for a law to provide the legal basis for the surface
water management and OWMCP should inform higher levels of this need via the appropriate
channels....................................................................................................................................................
Recommendation 47: It is recommended to establish an Integrated Water Management Board as the
authority on all water related matters under the Chairmanship of the District Commissioner, with
representatives of all instances involved with water management, for the described study area. The
board would be instated, would operate according to the water law and would supervise the
application of the water law in the study area. Decisions would be taken on basis of binding advice
from the various Government Services and Water boards. To this Board could thus also occasionally
be added, as need arises, representatives of the District Commissioner of Coronie and Sipaliwini
when water matters related to their respective Districts. The committee could be enlarged to include
observers from representatives of Environmental organizations if this proves fruit full. The District
commissioner could designate a representative to chair the Board...........................................................
Recommendation 48: It is recommended that OWMCP would be allowed to generate income, other
than operating and maintenance fees, from the infrastructure it is operating and maintaining..................
Recommendation 49 The feasibility study for the infrastructure to supply water to the left bank of
Nickerie River should include a comparison of the alternative and original designs and propose an
optimized design of the distribution system...............................................................................................
Recommendation 50: According to the decision on OWMCP, the stakeholders must approve the work
plans and annual budgets of the OWMCP. In practice OWMCP would inspect the infrastructure and
propose a maintenance plan based on instructions of the meeting of stakeholders. The stakeholders
would suggest key issues and priorities.....................................................................................................
Recommendation 51 It is recommended that the strategic long term program and its updates will
include a statement as to the type of maintenance which is intended. ....................................................
Recommendation 52 Provided the set of conditions can be met, It is recommended that the OWMCP
creates and runs an own maintenance unit for routine maintenance activities..........................................
Recommendation 53: A good way of striving for an optimal maintenance unit is to permanently train
personnel in new technologies in order to improve their skills. Personnel should be kept up to date
with new technologies and equipment that not only will improve their skills but also lift the
maintenance up to a higher level, such as introducing a maintenance logbook to staff of the OWMCP.
...................................................................................................................................................................
Recommendation 54: Timing is very important for maintenance works of which some can only take
place during periods when there is no irrigation........................................................................................
Recommendation 55: Timing of maintenance activities is important. OWMCP should target weed
removal for optimum effect and maximum water supply in the period of peak requirement as canals
overgrow quickly again..............................................................................................................................
Recommendation 56: Planning should occur with sufficient feed-forward and feed-back to avoid
refusal of proposals...................................................................................................................................
Recommendation 57: Accurate records of the progress of works are essential, to provide data for later
planning but also to control the progress of the work. It is necessary to introduce inspection forms, an
inspection register and a maintenance logbook to keep track of the maintenance activities.....................
Recommendation 58: The vegetation removed from the main drains and canals is removed from the
area or placed on adjacent land alongside the drains and canals.............................................................
Recommendation 59: Research and study are recommended relative to the production and
application of biomass obtained from the Corantijn canal..........................................................................
Recommendation 60: System maintenance includes maintenance of office facilities, buildings, lands,
boats, cars, and other equipment,.............................................................................................................
Recommendation 61 Prepare a set of rules for the management of the collection of contributions of
stakeholders towards the operation, maintenance and irrigation...............................................................
Recommendation 62 A board should be nominated for OWMCP by June 14 th 2010.................................
Recommendation 63 The ledger of OWMCP should be established as soon as possible and is given
the highest priority by the present Board and the Director of the OWMCP ...............................................
Recommendation 64 The status of the OWMCP personnel is clarified.....................................................
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ANNEX 1

RECOMMENDATIONS FROM THE WORKSHOP
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Annex 1 Recommendations from the workshop;
To prevent cattle from damaging embankments and canals/drains.
1.
How to ensure a better water distribution
Currently the water is delivered to polders in a rotation system. Farmers who are close to the polder
inlet get water during 7 days while farmers in the back may get water only in the 3 rd day of the rotation
if at all. As everyone wants to plant early farmers may take in water by gravity and pump at the same
time.

Keep the canals clean otherwise as often happens, the gravity supply is only a fact for the
people in the front of the system.

Improve regulations and organisation

The rotation is generally between polders. The notion of continuous supply to the polders is
unknown. This is probably a consequence of the fact that the systems always have to operate
with lack of water.

The quantity of water delivered is not known as there are no measurements. It is now not
possible to determined whether enough water is delivered or not.

Farmers pays someone to ensure water management in the polders.

Water management should be ensured by the Water board.
2.

Water supply in short and long term
Now aim at 30.000 ha per season, 55 m3/s.

Wakay 30 m3/s

Nanni swamp 10 m3/s

Nickerie River 5 m3/s

Measures :

Build missing infrastructure

Organise the water distribution

Better management of Nanni swamp

Stop wastage

Siphon under Nickerie River to supply 5 m3/s to farmers on the Right Bank of the Nickerie
River

Provide good management and maintenance with qualified personnel
Long term
+/- 50.000 ha per season, 90 m3/s
Increase capacity Wakay, 20 m3/s
Prefeasibility Stondansie 78m3/s
3.
How to come to an effective Integrated Water Management
Fulfill conditions

Technical : infrastructure

Legal framework

Organise

Financial

Socio-economic
Identify stakeholders: Agricultural sector/ entire Nickerie district
IWB : confine to OWMCP as authority,

Institutional reinforcement,

Adapted legal status

Management of taxes and fees
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4.







How to avoid that costly infrastructure does not contribute to production
Ensure continuity in the agricultural policy.
Increase production
Low yields because of low paddy prices
Paddy purchases form cartels
land policy with control
maximize profit.
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ANNEX 2

DESCRIPTION OF LAND FORMS
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Annex 2 Description of Land Forms
The shore and coastal area
The shore and coastal areas are young deposits of clays, often saline. They carry typical vegetation.
Special management is recommended for these areas and complete prohibition of its development
should be imposed by law.
Young coastal plain
The clay deposits form extensive plains with very to no slope making them very suitable for the
development of rice .production areas. Most of these soils have been developed for rice polders but
extensive areas remain between the CC and the Corantijn River, in the Nanni Swamp between
Maratakka River and Nickerie River and on the right bank of the Nickerie River.
These soils are the most fertile and are very suitable for rice production. With appropriate techniques
bananas and sugarcane can also be grown.
The clay soils are generally well ripened and firm at the surface but the subsoil consists of very soft
clay soils. The subsoil is further generally saline and ground water is at shallow depth so there is a
real risk of salinisation due to capillary raise unless accumulating salt is sufficiently flushed. These
soils generally are at a level of 1 – 2 m NSP. The soils further have very low permeability and a 2mm
per day provision for seepage and leakage losses appears to be adequate. Salinity problems have
developed in areas with inadequate fresh water supply. This process has advanced furthest in areas
on the right bank of the Nickerie River closest to the sea. It is unclear in how far salt is blown into the
area with landward winds.
Ridges
The ridges are dune deposits and consist, in the study area, at least between the Nanni creek and the
Corantijn River partly of cemented fine sand deposits. They form more or less continuous ridges with
crest levels 1 to 2 m above the level of the surrounding plains of clay deposits.
The continuous ridge formation between the Corantijn River opposite Mac Clemens island and Cupido
along the Maratakka River form a natural barrier across the Nanni swamp and across the soils of the
young coastal plain in that area.
Old coastal plain
The old coastal plain is of little interest to Agriculture. The soils have a low intrinsic fertility and are
acid. The terrain is undulating. A large part of the Southern Nanni swamp consists of such soils. The
terrain is situated between 3 and 7 m NSP.
The Zanderij formation
The Zanderij formation consists of thick deposits of mainly sand, with natural ground levels well above
those of the old coastal plain. The terrain is characterised by a high infiltration and storage capacity
for rain water and a subsequent slow release.
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ANNEX 3

LAND USE CLASSIFICATION
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Annex 3 Land-use classification
Proposed classes for land-use classification could be:

Rice production areas

Upland crops

Grazing area

Mixed cropping

Water infrastructure :

Canals,

Drains

Banks, side slopes and transition areas

Pumping stations, sluices

Rivers and creeks

Ponds and lakes

Swamp

River banks

Dikes

Public roads and parking spaces

Industrial area

Residential area

Utility areas

Public areas and buildings

Parks and gardens

Ports

Nature reserve

Forest, with various uses according to a sustainable forest management system
...
Functions:

Water harvesting area

Reservoir

Quarries and borrow pits

Agricultural Expansion Area

Special management zone
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ANNEX 4

AGRICULTURAL LAND USE – (A3)
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Annex 4 Agricultural Land Use
A3 size
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ANNEX 5

MACHINERY FOR MAINTENANCE
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Annex 5 Machinery for maintenance
REMU Big Float

A new type of machine for marshlands and shallow-water areas

technical jobs in areas covered with water

construction and maintenance of waterways

restoration and treatment of recreational areas and sanctuaries

prevention of flood damage

landscaping

cleaning and building shorelines - lakes, rivers, seas and canals

building drainage trenches on wetland, swamps and industrial waste areas

cleaning settlement pools, managing waste ponds, nature preservation projects
The working unit of the equipment shown here, Big Float is a 11, 14 and 21 ton standard tracked
excavator with outreach of 16, 12 or 10 meters respectively. It is possible to equip the machine with all
the customary work attachments of an excavator. The track units of the Big Float are comprised of a
sprocket, an idler, track rollers and standard-type track-chains, which roll around the two pontoons.
Thanks to the unit's novel construction, which has been patented worldwide, the driver can use a
hydraulic cylinder to pull the pontoons closer together for driving onto a low-boy or transporting over
public roads. As an option on Big Float machines, it is possible to attach additional pontoons and
hydraulically operated support outriggers to the sides of the pontoons.
An efficient machine with superb outreach, the Big Float can also travel across or work on top of
excavated and piled soil. As an option, Big Float machines can be equipped with special attachments
for pile driving, suction dredging and for the removal of aquatic vegetation.

Outreach (in front)

10.0
33 ft.

Ground pressure on land

140
2 psi

g/cm2 160
2,3 psi

g/cm2 160
2,3 psi

g/cm2

Ground pressure when floating

0
0 psi

g/cm3 0
0 psi

g/cm3 0
0 psi

g/cm3
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m 12.0
39 ft.

m 15.0
49 ft.

m
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Annex 4 LGP Excavator (Big Float)

particular mowing needs.
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- Timber Cat

3

When used with a sickle bar, mowing is possible even underwater. An
optional basket is available for collecting material cut under water.

4

Mounting is quick and simple. By using the tractor’s three point hitch
and axle brackets with 4” x 4” boxed main frame, the Rear-Mount Boom can
be mounted or dismounted within 30 minutes.

5
- Buzz Bar

Powered by a hydraulic, two-section, gear-type pump with an automatic
pressure relief in both circuits. One section of the pump provides power to the
mowing blades, while the other section provides power to the movement controls.

ⴀ........
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The boom arm is a two-piece unit. The boom has a total swing of
100degrees; 90-degrees to the rear and 10-degrees to the front.
The inner boom is made of 6” x 6” x 1/4” wall square steel tubing,
while the outer boom is constructed of 5” x 5” x 1/4” wall square
steel tubing with 50,000 lbs. per square inch yield strength.

SPECIFICATIONS
Maximum Reaches
17’ boom arm
20’ boom arm
23’ boom arm
Vertical Head Rotation

REAR –MOUNT BOOM ARM
20’3” up; 19’1” out; 12’3” down
19’ 6” up; 17’3” out; 8’9” down
22’10” up; 22’4” out; 15’6” down
220-degrees

A safety cage can be installed on the right side, top, and rear of
the Operator’s position. This protective screen is constructed of

60” Boom-Axe with Bar, or with Bar & Grass
Blades 50” Boom-Axe with Pan, or with Bar
50” Boom-Axe with Bar & Grass Blades 48”
Flail-Axe, or with 6 oz Knives 48” or 60” SHD
Flail 60” SHD Flail 60” SHD Flail with 6 oz
Knives 48”, 69” or 90” Buzzbar Head 5’ or 7’
Timbercat Sickle Bar-Grass Sickle Bar with
Basket
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FLAIL-AXE
Designed for cutting brush
and small trees up to 3"
diameter, the Flail-Axe offers
a 48" rugged cut with the
proven design of the original
flail mower concept.
SHD FLAIL
These
heavy-duty
flail
mowers have gear boxes that
are equipped with hardened,
forged steel, cut gears &
shafts and are mounted on
tapered roller bearings promoting a long, trouble-free
life. The extension shaft
housing is solidly fixed to the
gear box and fully enclosed.
SICKLE BAR
The
simplistic,
time-tested
design of the Sickle Bar offers
its users a fast, efficient, costeffective method of vegetation
maintenance. It is both safe
and reliable. Users can depend
on the Sickle Bar for high
production due to faster cutting
and less maintenance.
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Schulte Industries Ltd.,
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Dredge with vegetation cutter head
The Weed master cutter head will operate differently in every application. Unlike dredging sand or
mud there is no uniformity in cutting vegetation. There are different densities, different stem
circumferences, and depending on the season different fiber strengths. All of these factors must be
taken into consideration when using the Weedmaster cutter head.
IMS MODEL 5012 LP OVERVIEW

Self-Propelled w/ patented Star wheel
Drive

Discharge Options (Broadcasting)

12” (305mm) rubber lined dredge pump

9’ (2.7 meter) wide low –turbidity
Excavator cutterhead

9’
(2.7
meter)
interchangeable
Weedmaster cutterhead

Joystick controls

325 HP John Deere Diesel/Hydraulic
Power Unit

22’ (6.7 meters) digging depth
standard.
Boat with star wheel drive propulsion.

One operator to run.

No cables, no anchors, no hassle!

Will not interrupt boat traffic.

Increases efficiency by up to 40%.

Paddle Wheel Mode

Bottom Traction Mode
DREDGING DEPTH- 6.7m to 9m digging
capacity, Dredges consistently at the same
depth while progressing into the cut. The
propulsion system gets traction on bottom
surface when dredging at maximum cutting depth.
The boat uses a rubber lined dredge pump

Capable of passing up to a 6” (152mm) spherical solid.

Extremely durable and less sensitive to debris rich environments than HP pumps.

Light weight parts for easy maintenance in the water.

Can be completely assembled and disassembled in the field with ordinary hand tools.

Same day shipments on most pump parts.
A 2.7 meter Weedmaster Cutterhead

Stationary teeth for cleaning vegetation from cutter teeth to help prevent wrapping.

Shreds vegetation into 3-5 inch pieces which are then pumped to the discharge area.

Optional hyacinths rake auto-feeds floating vegetation to the cutter head.
Broadcaster»

Connects to end of discharge ladder replacing standard discharge line configuration.

Projects high volume of solids in a large arc to the shore of the canal.

Water filters off and solids settle on shore.
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The material can be moved over longer distances.

The Versi-Dredge is one truck transportable. Once the Star wheels are added on after ocean
transport the dredge will never need to be disassembled for transport ever again.
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Aquatic Vegetation cutter,

The Swamp Devil is a heavy duty aquatic vegetation cutter that features two blades at the front which
measure 2.4 meters across. It has a 234 horsepower engine and can easily shred trees up to 15 cm
in diameter.
The harvester has the ability to carry four tons of vegetation on board in a single load. Depending on
the weight and volume of the vegetation and the distance to the shore, the harvester can potentially
remove 16 to 32 loads of chopped hyacinths in eight hours.
The work area can be surrounded by floating booms to tow away floating organic matter.
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ANNEX 6

A3 DISTRIBUTION SCHEME
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Annex 6 A3 Distribution Scheme
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ANNEX 7

LAWS RELATED TO WATER
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Annex 7 Laws Related to Water
Titlle
Penal code : WET van 14 oktober 1910, houdende vaststelling van een
Wetboek van Strafrecht voor Suriname.
Wetboek van Strafrecht
Police penal code : WET van 29 november 1915, tot vaststelling van een
Politiestrafwet.Politie strafwet

Location

Law for the implementation of the Government regulation relative to water
boards. Wet van 2 oktober 1931 tot uitvoering van het Regeringsreglement
van Suriname, betreffende waterschappen
Waterschapswet
Royal decision regarding water collection places in Paramaribo. Koninklijk
besluit van 22 februari 1938 no. 41, houdende verbodsbepalingen met
betrekking tot watervergaarplaatsen in Paramaribo en voorschriften inzake
verplichte aansluiting aldaar aan de waterleiding
Environmental protection law,
WET van 3 April 1954, houdende
voorzieningen tot bescherming en behoud van de in Suriname aanwezige
natuurmonumenten
Natuurbeschermingswet
Concessions for the Water suppyl company, also in New Nickerie. Concessie
aan SWM verleent voor wanica, Paramaribo, Albina, Moengo, Nieuw-Nickerie
en de westelijke polders Nickerie gebaseerd op de concessiewet

G.B. 1932 no. 32, z.l.g. bij
S.B. 2005 n0. 28

Law regarding well drilling Wet betreffende het doen van boringen
Boorwet
Pesticides law, WET van 7 december 1972, tot regeling van de handel in en
het gebruik van bestrijdingsmiddelen Bestrijdingsmiddelenwet
Law regardign territrorial waters, Wet van 14 April 1978 houdende uitbreiding
van de territoriale zee van de republiek suriname en de instelling van de
daaraan grenzende economische zone
Wet Territoraile Wateren)
Port Authority Decree,
Decreet van 24 juni 1981, houdende vaststelling van nieuwe regels inzake het
havenwezen
Decreet Havenwezen 1981
Mining Decree, DECREET van 8 mei 1986, houdende algemene regelen
omtrent de opsporing en ontginning van delfstoffen
Decreet Mijnbouw
Oil Law, Wet van 6 maart 1991, houdende nadere regels inzake de opsporing
en ontginning van koolwaterstoffen Petroleumwet 1990

GB 1952 no. 93.

Forest Management law,
WET van 18 september 1992, houdende
voorzieningen met betrekking tot het bosbeheer, alsmede de bosexploitatie en
de primaire houtverwerkingssector
Wet Bosbeheer
Ministerial decision regarding land allocation for estuary management areas.
Beschikking van de Minister van Natuurlijke Hulpbronnen d.d. 15 februari 2005
no. 180/0036, houdende vaststelling van richtlijnen m.b.t de uitgifte en het
gebruik van domeingrond in de estauriene beheersgebieden.
(Beschikking Richtlijnen Gronduitgifte Estuariene beheersgebieden 2005)
State decision creating Corantijn Polder water board. Staatsbesluit van 26 april
2006, houdende oprichting van het waterschap Corantijnpolder en vaststelling
van het Bestuursreglement (bestuursreglement Waterschap Corantijpolder)
State decision creating Hampton Court Polder water board. Staatsbesluit van
26 april, houdende oprichting van het waterschap Hamptoncourtpolder en
vaststelling van het Bestuursreglement (bestuursreglement Waterschap
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G.B. 1911 no. 1 z.l.g.
bij S.B. 2004 no. 105.

G.B. 1915 no. 77,
z.l.g.bij S.B. 1990 no.
24.

G.B. 1938 no. 33

G.B. 1954 no. 26, z.l.g. bij
S.B. 1992 no. 80.
G.B. 1944 no.129.

G.B. 1972 no. 151, z.l.g.
bij S.B. 2005 no. 18
S.B. 1978 no. 26

S.B. 1981 no. 86

S.B. 1986 no. 28 z.l.g. bij
S.B. 1997 no. 44.
S.B. 1991 no. 7, z.l.g. bij
S.B. 2001 no. 58

S.B. 1992 no. 80

S.B. 2005 n0. 16

S.B. 2006 no. 47
S.B. 2006 no. 49
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Titlle
Hamptoncourtpolder)
State decision creating Swamill Polder water board. Staatsbesluit van 26 april
2006, houdende oprichting van het waterschap Sawmillpolder en vaststelling
van het Bestuursreglement (bestuursreglement Waterschap Sawmillpolder)
State decision creating Van drimmelen Polder water board. Staatsbesluit van
26 april 2006, houdende oprichting van het waterschap van Drimmelenpolder
en vaststelling van het Bestuursreglement (bestuursreglement Waterschap
Drimmelenpolder)
State decision creating Overlaying Water Board Multipurpose Corantijn
Polder. Staatsbesluit van 21 mei 2007, houdende oprichting van het
overliggend waterschap Multipurpose Coratijnpolder (MCP) en vaststelling van
het Bestuursreglement (bestuursreglement Waterschap MCP)
State decision creating Clara Polder water board. Staatsbesluit van 21
december 2007, houdende oprichting van het waterschap Claraploder en
vaststelling van het Bestuursreglement (bestuursreglement Waterschap
Clarapolder)
State decision creating Groot-Henar I en II water board. Staatsbesluit van 27
december 2007, houdende oprichting van het waterschap Uitbreiding GrootHenar I en II en vaststelling van het Bestuursreglement
(bestuursreglement uitbreiding Groot Henar I en II)
State decision creating Europolder- Zuid water board. Staatsbesluit van 27
december 2007, houdende oprichting van het waterschap Europolder- Zuid en
vaststelling van het Bestuursreglement (bestuursreglement Waterschap
Europolder- Zuid)
State decision creating Paradise en Longmay water board.Staatsbesluit van
27 december 2007, houdende oprichting van het waterschap Paradise en
Longmay en vaststelling van het Bestuursreglement (bestuursreglement
Waterschap Paradise en Longmay)
State decision creating Nanni- en Brutopolder water board.Staatsbesluit van
27 december 2007, houdende oprichting van het waterschap Nanni- en
Brutopolder en vaststelling van het Bestuursreglement (bestuursreglement
Waterschap Nanni- en Brutopolder)
Decision by the Minister of Regional Development to instate the C ouncil
Water boards, of 23 of July 1997.
GIS Law
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Location
S.B. 2006 no. 48
S.B. 2006 no. 50

S.B. 2007 no. 75

S.B. 2008 no. 2

S.B. 2008 no. 3

S.B. 2008 no. 4

S.B. 2008 no. 5

S.B. 2008 no. 6

4, July 1997
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ANNEX 8

PROPOSED CONTENTS OF THE WATER LAW
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Annex 8 Proposed contents of the Water law















Delimitation of surface waters, excluding e.g. maritime waters
Domain and water use
Granting water rights
Use and loss of water rights
Use of water
Protection of water
Drainage
Water boards
Ledgers, inventory of assets
Penalties
Servitudes
Special provisions
National and Regional Water Management Authorities
Integrated Water Management
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ANNEX 9

ACTORS IN THE WATER SECTOR

Master Plan Nickerie
Project No. 2009/224359

105

Annex 9 Actors in the water sector
The Ministry of Natural Resources (MNR) controls the exploitation and management of all natural
resources, including water. It is also responsible for the forestry sector and gives policyguidance.
The Ministry of Agriculture historically is responsible for irrigation water, infrastructure, and drainage
within the agricultural area.
The Maritime Authority of Suriname, MAS is organization that is responsible for safe navigation in the
navigation channels of the rivers of Suriname.
The Ministry of RGB is responsible for land allocation and forest management. Decisions of this
Ministry affect water management in several ways e.g. land development almost always involves
some water use and decisions to allocate land automatically imply an allocation of water
resources.The Forest Service is in charge of the management and control of the public forests. In
1992, a new Forest Management Act was enacted for sustainable management of forest. Forests
cover a large part of the water harvesting areas.
The Suriname Water company, SWM operates the drinking water supply system. Water is obtained
from deep tube wells.
The Ministry of Public Works has the following tasks that are of relevance within the study area:

It operates hydraulic structures such as sluices and pumping stations and some hydraulic
infrastructure such as flood embankments.

The Meteorological Service is part of the Ministry of Public Works. The Service maintains and
manages all meteorological data of the country. They are responsible for all weather forecasts
and meteorological data for Suriname.

The Hydraulic Research Division of the Ministry of Public Works promotes the optimum
utilization, management and protection of water resources. It is the principal agency that
collects and publishes hydrologic, hydraulic, and water quality data and information, and
conducts investigations and research. Activities regarding water resources are coordinated by
this agency, which also provides advice to the Government. This Division is in charge of the
national hydrometric observation system, as well as the collection of basic hydraulic and
water quality data. The main domains of activities are: water resources investigations and
development, irrigation, drainage, erosion and sedimentation, water management, the
environment, the protection of riverbanks and the coast, the navigability of the rivers and
aquaculture.

The Sewer and Drain Division manages sewage management and waste water disposal
together with the Environmental Control Division of the Bureau of Public Health of the Ministry
of Health and the Ministry of Regional Development.
The Ministry of Labor, Technology and Environment (LTE) is responsible for the environmental policy.
The National Environment Institute, NIMOS is intended to be the executive institution of this Ministry.
Unfortunately this organization has no legal base yet. The draft law is submitted to the council of
Ministers.
A Bureau of Standards has been created recently and is expected to set for instance, standards for
water quality measurements.
Other Government institutes involved in the water supply and sanitation of the country are

The Ministry of Planning

The Ministry of Finance
The local authorities of the various settlement in the study area.
The Water boards and OWMCP.
The Anton de Kom University, Faculty of Technology, Department of Infrastructure.
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There private sector operators who are acting or depending on water such as

The Large farmers,

tour operators,

Fishermen, etc.
There are non-Governmental, for the time being there is only World Wildlife Fund,
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ANNEX 10

LIST OF MAIN INFRASTRUCTURE COMPONENTS
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Annex 10 List of Main Infrastructure Components
ID
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Sort
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation
Irrigation

Name
Corantijn Canal
Canal I-1
Canal I-2
Van Wouw Canal
Tjin A Djie Canal
Henar Canal
1 Canal
2 Canal
3 Canal
Lateral Canal 1
Surinam Canal
Stondansi Canal
Sawmillcreek polder Canal
Alibux Canal
Total

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage
Drainage

Onderleider Nanni Bruto
Nannikreek West part 1
Nannikreek West part 2
Nannikreek West part 3
Drain Hazzard polder
Drain Bacoven Areaal polder
Drain Nanni polder 1
Drain van Drimmelen polder
Drain Corantijn polder
Drain Nanni polder 2
Drain A
Drain Pand E
Drain MCP Noord-Zuid
Drain MCP Southdrain
Drain Maratakka
Drain MCP D-2
Drain B
Drain C
Total
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Length (m)
65498
7354
7464
12799
5928
9047
4095
4068
4092
6990
33401
4308
7048
3671
175763
14231
4000
6500
4500
4736
5112
5360
6105
9125
1266
5177
6252
12966
12672
3993
7456
69
196

Width
(m)

Depth (m)

50
15
25

109716
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ANNEX 11

PROCESS FOR ANNUAL PLANNING & BUDGET
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Annex 11 Process for Annual Planning & Budget
Minister

IS

3

DC
MoS

2

1

OWMCP

Bank
account
OWMC
P
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DA

Implementation of Annual plan &
unforeseen works
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ANNEX 12

FLOW CHART PREPARATION OF A MAINTENANCE PLAN
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Annex 12 Flow chart preparation of a Maintenance plan

Assets

STEP 1

Inspection

STEP 2

Components or sections
needing maintenance

STEP 3

Maintenance
Procedures

STEP 4

Cost of maintenance
activity

Apply typical cost

Total current quantity
of maintenance work

Set priority of
maintenance works

Select the procedure

Quantity of work
current program

Add all

STEP 5

Deferred works

Apply Unit Prices

Apply Unit Prices

STEP 7
Total cost of maintenance
works

No

STEP 8

Available
funds
sufficient
to cover
costs

Total cost of Deferred
maintenance works

STEP 6

Yes
Finalize the plan and submit the program
of maintenance works for approval.
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ANNEX 13

OVERVIEW OF WHAT TO INSPECT DEPENDING ON THE STATE
INFRASTRUCTURE
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Annex 13 Overview of what to inspect depending on the state infrastructure
Component

Routine Maintenance 1-12 x per year

Canals



Drains






Embankments,
Flood retention
Embankments

Dams

Structures



Damage to banks form human and
animal activities
Vegetation cover
Seepage
Damage to banks from human and
animal activities
Vegetation cover



Damage from human activities or
animal traffic
Removing vegetation
Damage by rodents
Reduced accessibility.
Abnormal seepage
Damage from human activities or
animal traffic
Vegetation cover






Greasing hoists
Cleaning of gauges
Signs for corrosion
State and number of stop logs







Periodic Maintenance 1/2 or 1/10
years
 Erosion of bed and banks
 Silting up
 Profile
 Renewal of water level gauges
 Erosion of bed and banks
 Vegetation cover
 Profiling
 Silt deposit.
 Profile and crest level
 Stability







Erosion of banks and slopes
Relining and reprofiling
Settlement
Erosion\
Spillway inspection



Treatment of corrosion and
repainting steel structures
Installation of water level gauges
Maintenance and small repairs of
pumps and engines such as
replacement of belts
Hoisting mechanism of stop logs.
Inspection of the sluice way






Pumps
Equipment,
buildings
and
other facilities

Draft Masterplan

Routine and specific maintenance is described for every individual piece of
equipment in the users and maintenance manual, which is provided by the
manufacturer of the pumps and engines..
 Daily cleaning
 Repainting the building
 Maintenance of air condition units  Repair of roof, window sand
and office equipment
doors
 Electrical system and plumbing
 Fire-extinguishers
 Vehicles are recommended by
manufacturer
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ANNEX 14

OVERVIEW OF MAINTENANCE WORKS, METHODS AND FREQUENCY
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Annex 14 Overview of maintenance works, methods and frequency
Routine maintenance of embankments with side slopes steeper than ½.
Maintenance routine
Machine
Performance
Frequency /
year
Crest of embankments,
road side

Rotary mower, 4 m wide
120 Hp tractor on LGP
tyres
Sideslope
Rotary
mower
on
hydraulic boom, 65 Hp
tractor on LGP tyres
Weed control by sheep Allow 5 shepherds each
herding
with herd of 100 sheep on
embankment.
Provide safe campsites at
5 km interval. Not for
areas close to forest.
Restrict use for polder
areas.
Mowing
and
grass Cutter bar, rake and hay
collection
wagon
Routine maintenance of side slopes of canals
Mowing
side slopes Flail mower on hydraulic
above water
arm, 95 Hp tractor on
LGP tyres (see annex 4
for examples)
Mowing
side slopes HD mower bar in water
below water
flow,
Bigfloat excavator with
10-15 m boom (see annex
3) to cut continuous
floating
vegetation
in
manageable
sections
which float downstream. .
Provide an excavator at
downstream
collector
structure to place large
sections on trailers.
4) An automatic trash
rake and conveyor belt
handle smaller sections.
Provide
tractors
with
tipper trailers at end of
conveyor belt to remove
organic material
cutting and collecting
capacities
must
be
matched by trial and error.

Draft Masterplan

2 ha/hr

4

1 ha/hr

2

177 ha of berms,
side slopes and
banks

Permanent

2 ha/hr

4

3,2 ha/dag

2

1-2 km/day, 40
days

1

cost year
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Routine maintenance of embankments with side slopes steeper than ½.
Maintenance routine
Machine
Performance
Frequency /
year
Periodic maintenance
Remove bush and trees
on embankments and
stabilising banks

Remove vegetation with
roots from water ways
Remove floating grass
and water hyacinth
Remove silt
Level
crests

embankment

Repair rain
sloughing

cuts

and

Concrete structures
Steel components

Preventive maintenance
Promote growth of water
lilie (Nymphaeaceae) at
the canal shoulders by
not mowing developing
stands. This species can
prevent/delay
floating
grass developing from
the should or the canal
Master Plan Nickerie
Project No. 2009/224359



Avoid disturbing
embankments by
removing
large
soil clumps at
felling
 Fell
with
chainsaw,
 Use
excavator
with heavy duty
stump attachment
to remove all
aerial parts of
trees.
 Apply poison to
stubs. Verify for
possible
piping
due to decaying
roots. .
Excavator (normal or long
beam) with 2m wide
shallow mud bucket
AVC cutter
Boats with cutter heads
Long reach excavator with
mud bucket
Excavator
with
mud
bucket

1 ha/day

cost year

one
time
operation,
mow regularly
after that.

1200 m/day

0.5

up to 0.5 ha per
hr

1
0.125

damaged
sections: plough,
harrow,
profile,
compactor
with
tyre compactor
Excavator
with
mud damaged
bucket, drum compactor
sections,
Using spikes or sheet
piling to stabilise slip
circles or by excavating
slip circle and reconstruct
embankment in layers
Repair damaged sections
Hand,
electrical
equipment, power chisel,
compressor
Remove
corrosion, treat with anticorrosion paint and apply
protective coating

0.1

Big float excavators with 2
heavy duty cutter bar. on
extended hydraulic boom
cutting
away
floating
grass mats in one or two
passes.

1

0,01

0,1
2
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Routine maintenance of embankments with side slopes steeper than ½.
Maintenance routine
Machine
Performance
Frequency /
year
bank.
Plant trees at the
shoulder of the swamp
side
of
western
embankment but not in
low areas. Harvest trees
after 5,10 and 25 years
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Chain saw or trees saw 10-200 per day,
attachment. Clean and including
sell round wood, later for crosscutting
timber.

0,20,05

0,1

cost year

-
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ANNEX 15

ORGANISATION CHART
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Annex 15 Organisation chart
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ANNEX 16

CONDITION OF THE NANNI CREEK, EARLY MAY 2010
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Annex 16 Condition of the Nanni Creek early May 2010
Description of the area
The part of the Nanni creek under investigation is the lower Nanni Creek, between Nanni spillway and
the Corantijn River.
Condition of the creek
1.
The creek is freely accessible with a 15 PK, 16” aluminum boat. The surface vegetation is
limited to 1 – 5 meters from the embankment and consists mainly of Para gras (Brachiaria
purpurascens/Urochloa mutica). See pictures 1 and 2

Picture 1
2.

The surface vegetation has a somewhat pale color, which could indicate that it was sprayed
with some kind of herbicide. See pictures 3 and 4

Picture 3
3.

Picture 2

Picture 4

Part of the embankments is covered with Para gras, shrubs and small trees,
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4.

and part is covered with natural Swamp vegetation See pictures 5 and 6

Picture 5
5.

Picture 6

The width of the creek is as follows, see map 1 for an overview.
Location
At Corantijn River
Edge of developed area
At Bridge
Towards Nanni spillway
Near the Nanni spillway
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Mark
A
B
C
D
E

E,N coordinates
490745,649779
494085648512
498228, 644068
499929,462900
501683, 642438

Width
30
15
15
50
50
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Map 1

6.

Access overland to the area left of the creek, in the neighborhood of the bridge, formally
known as the Green area, which was intended as ecological passage from the Nanni Swamp
to the Corantijn, and now occupied by Mr. Baboelal, was impossible because of a gate placed
near the entry of the area. There are also other structures placed on the embankment, near
the creek. See pictures 7 and 8

Picture 7
7.

Picture 8

The embankment as mentioned in point 5 is placed at a distance of appr. 5 m. from the Nanni
Creek, stringing it in an unnatural way. See picture 9 and 10

Master Plan Nickerie
Project No. 2009/224359

125

Picture 9
8.

Picture 10

In front of the Nanni spillway there is a 6 m. width embankment in the Creek, with a height of
0.70 cm. above water level, which was most probably a crossing for heavy equipment. There
is an opening of approximately 3 m. for boats and water to go through. See picture11 and 1

Picture 11

Picture 12

Analysis
The area as described in point 5 had the tendency of being flooded, whenever there was high water in
the swamp and was discharged through the Nanni spillway. This is actually very normal in low lying
tidal area’s without sufficient drainage, which is the case with the Green area. If one wants to use
such an area for agricultural aims, some efforts must be made to impolder the area. As we have
understood, such activities were undertaken some time ago, so that most probably flooding of the
impoldered area is no longer an issue. See pictures 13 and 14
The placement of the embankments as described in point 6 and the relatively small passage near the
natural swamp forest as described in point 4, doesn’t give the creek much space to expand in times
where there is an access of water in the swamp and high tide in the Corantijn River. This is even
worse when the outfall of the creek silts up. It is quite possible that under these circumstances the
Nanni spillway can be flooded. The embankment as described in point 7 makes things even worse, as
spilled water cannot flow freely through the creek and backs up.
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Picture 13

Picture 14

Proposed actions
The Nanni creek is an important drain for the Nanni swamp, which makes it more than evident to keep
it in good shape:
1.
Regulate the spill of water with the different tides in mind (good water management);
2.
Keep the mouth of the creek sediment free. This can be accomplished by regular flushing, or
placing a sluice. Regular flushing can be difficult to accomplish in the dry season, because of
the fact that water is being spared in the dry season.
3.
Regular cleaning of the 15 km. creek;
4.
Excavate the “crossing embankment” in front of the Spillway.
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