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I. INTRODUCTION 
 
 

1.1 Background  
 
The Inter-American Development Bank (Bank) and the Suriname Ministry of Agriculture, Animal 
Husbandry and Fisheries (LVV) are preparing the Sustainable Agricultural Productivity Program, which is 
designed to increase agricultural productivity in Suriname through investments in infrastructure and 
management of irrigation and drainage (I&D) systems; the transfer of these system’s operation and 
maintenance (O&M) responsibilities to farmers organized in water boards (see Section 3.3.8 for a 
description of water boards and their functions); and to improve the conditions for information-based 
policy-making by increasing the amount and quality of agricultural information on a national level.  The 
total expected value of the proposed loan by the Bank for the Program is US$20 million. 
 
The Program (hereinafter referred to as “Project) is expected to result in: an increase in rice productivity 
in I&D areas; water boards operating and contributing to O&M; and improved statistics and information 
systems available. The Project consists of two components:  Irrigation and Drainage and Agricultural 
Statistics and Information.  The first component will focus its efforts in the Nickerie District to benefit 
rice production and other crops.  The second component will involve agriculture in the entire country.  
The components are explained in further detail in Section 1.3. 
 
 

1.2 Institutional Setting for Irrigation and Drainage 
 
Three ministries share responsibility for maintenance and repair of irrigation and drainage systems in 
Suriname:  Agriculture, Public Works, and Regional Development.  Their individual responsibilities are 
explained below but the three ministries have formed an inter-ministerial working group to improve 
communication and coordination in their respective activities.   
 
LVV, which is responsible for development of plans, policies and programs in the areas of agricultural 
research and extension, livestock, and fisheries, as well as irrigation, will implement the Project.  LVV 
operates crop experiment farms throughout the country and also collaborates with and funds some of 
the activities of the Anne van Dijk’ Rice Research Organization (ADRON).  LVV has responsibilities for 
irrigation and drainage, but has no corresponding department at the headquarters level.  The main 
mandate of this Ministry in water management relates to the implementation of services to ensure that 
adequate and timely water for irrigation is supplied for crop production and that excess water is drained 
out to ensure optimal conditions for crop growth, land preparation and timely cultural operations.  
Within its mandate the Ministry is responsible for the water calendar, determining water supply to the 
various crops, in line with cultural practices, and maintenance of secondary canals.  LVV has also 
implemented some rehabilitation of I&D systems of water board polders and the tertiary road systems 
in Nickerie.12 
 
The Ministry of Public Works (OW) is responsible for the maintenance of primary canals and pump 
stations as well as the planning, design and implementation of all major and technically more complex 
civil and hydraulic engineering works.3 
 

                                                           
1 Inter-Ministerial irrigation and Drainage Coordination Working Group, Dec 2015 
2 LVV, meeting Nickerie, November 2017. 
3 Inter-Ministerial Irrigation and Drainage Working Group, Dec. 2015. 
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The Ministry of Regional Development (RO) has a mandate relating to the regional governance, 
decentralization and development of the districts, ensuring the general welfare and the implementation 
and promotion of district development programs. As such it is responsible for the economic 
development in the district and makes available regional funds for the rehabilitation and operation of 
the secondary and tertiary I&D irrigation canal system. It is specifically responsible for the promotion 
and strengthening of local organizations and as such is responsible for the establishment, supervision 
and strengthening of the water boards, including approving the water board regulations.  
 
The Overlying Water Board of the Multi-Purpose Corantijn Project (OWMCP) in Nickerie (created to 
manage the irrigation water resources in the Nickerie District when the Corantijn Canal Project was 
developed) is responsible for directly managing water boards and also carries out operation and 
maintenance of the main I&D infrastructure of the Nickerie system and comes under the RO Ministry.    
 
In practice, the lines of responsibility are not so clearly drawn and the three entities at the local level 
collaborate and share resources as maintenance needs arise. 
 
 

1.3 Project Description 
 
A brief description of the Program and its objectives are provided here.  Detailed information about the 
range of possible investments for Component 1 are provided in Section V. 
 
1.3.1 Component 1, Irrigation and Drainage 
 
The Irrigation and Drainage (I&D) Component is expected to finance:  
 

• rehabilitation/modernization of irrigation and drainage infrastructure, benefitting a large 
number of small and medium farmers through improvements in productivity and/or reduction 
in the risks of flooding;  

• support for developing and strengthening water boards’ capacity to take over the operation and 
maintenance of canals and sluices in the polders of each water board;  

• capacity building of government bodies in charge of water resource administration for irrigation 
and drainage; and  

• design and implementation of incentive mechanisms (such as cost sharing for land levelling 
costs) aimed at improving efficiency in farmers’ water use and increasing their willingness to 
cover O&M costs.  

 
1.3.2 Component 2, Agricultural Statistics and Information 

 
The Agricultural Statistics and Information Component will finance: (i) design of the Agricultural 
Information System; (ii) design and implementation of the agricultural census; (iii) design and collection 
of one or two years of agricultural surveys with probabilistic sampling; (iv) institutional strengthening; 
and (v) annual update of the estimates of the public support to the agriculture sector. 
 
1.3.3 Related Bank Programs 
 
To support the development of the Project, a Policy Based Programmatic Loan 4was approved in 2014 to 
support of a series of institutional and policy reforms in the agriculture sector, aimed at increasing long 

                                                           
4 Modernization of Agricultural Public Services, SU-L1033. 
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term agricultural growth in Suriname.  The specific objectives of the Policy Based Loan related to the 
proposed Project were: 
 

• Modernization of Agricultural Statistics; and 

• Modernization of Irrigation and Agricultural Drainage Services 
 

A Strategic Socio-Environmental Assessment was prepared for the Policy Based Programmatic Loan, 
which concluded that there would be no significant adverse socio-environmental impacts and only 
minor risks that could be minimized by incorporating socio-environmental sustainability aspects into the 
policies under development. 
 
A second related IDB Program was approved in 2016 and will begin operation in 2018 – the Agricultural 
Competitiveness Program, which will finance improvements in plant health, animal health, and food 
safety.  It also has a small agricultural innovation component which includes a project to strengthen the 
rice sector to help reduce yield losses and production costs, as well as reduce the widespread misuse of 
pesticides.5  This project, to be carried out by Anne van Dijk’ Rice Research Organization (ADRON) and 
LVV, will develop Integrated Pest Management (IPM) strategies for managing weeds, fungal diseases, 
insect pests and pests that are problematic during storage.  The IPM strategies will be tested in farmer’s 
fields and once they are validated, farmers will be trained in the implementation of IPM.  An 
Environmental and Social Assessment was prepared for this Program and included an Environmental 
and Social Management Plan (ESMP). Given that the Program has not yet begun, the ESMP has not yet 
been operationalized/implemented. 
 
 

1.4 Socio-Environmental Classification and Evaluation Requirements for the Program 
 
The Inter-American Development Bank has established policy directives6 requiring the evaluation of 
environmental and social impacts of projects and the development of environmental and social 
management plans that identify necessary measures to mitigate potential adverse impacts of proposed 
operations and the institutional mechanisms for carrying them out.   
 
Following the requirements of the Bank’s Environment and Safeguard Compliance Policy (OP703) the 
project team screened and classified this Project using its Safeguard Policy Filter.  The team found the 
Project to be classified in category “B” which relates to “operations that are likely to cause mostly local 
and short-term negative environmental and social impacts and for which effective mitigation measures 
are readily available”. More specifically it was determined that the following directives and policies7 
applied to the Program: making Program documents available to the public; evaluating risks of natural 
disasters; assessing ways to promote climate change adaptation; ensuring compliance with country laws 
and regulations related to the environment, gender issues, and indigenous people’s rights; assessing 
risks related to weak institutional capacity for environmental management; conducting an 
environmental assessment; carrying out stakeholder consultation; ensuring provisions for supervision 
and compliance monitoring during Program execution; managing hazardous materials; ensuring 
pollution prevention and abatement; and considering environmentally responsible procurement, where 
appropriate.  Section X of this report presents an explanation of how the ESA and the Environmental and 
Social Management Plan for the Program will ensure compliance with the afore-mentioned policies.   
 

                                                           
5 Investment Loan for the Agricultural Competitiveness Program, SU-L1020.   
6 IDB, 2006 
7 IDB’s six safeguards policies can be found at https://www.iadb.org/en/about-us/sector-policies,6194.html 
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Category B operations require the analysis of socio-environmental impacts and risks that focus on the 
specific issues identified in the safeguards filter report.  This analysis includes the following elements: 
 

• analysis of proposed project activities to identify potential environmental or socio-cultural 
impacts or risks, including the mitigation measures to manage them; 

• analysis (using secondary sources) of the hydrological and ecological resources potentially 
impacted in the area of the project; 

• assessment of gender or vulnerable populations that could be affected by the project; 

• evaluation of disaster risk to and from the project; 

• consideration of climate change implications of the project and of climate resilience 
opportunities for the project;  

• analysis of local environmental and social laws and policies, how they apply to the Project; 

• evaluation of institutional capacity for socio-environmental management, specific mechanisms 
for socio-environmental management of this project, and recommendations for improving 
socio-environmental management in LVV; 

• development of actions necessary to avoid, reduce or mitigate the identified significant adverse 
impacts and risks; and 

• preparation of an environmental and social management plan (ESMP), which includes 
identification of institutional responsibilities, budget, schedule, and mechanisms for monitoring 
implementation of the plan. 

• A stakeholder mapping and consultation plan, including the identification of indigenous groups 
in the direct and indirect area of influence of the program  
 
 

1.5 Purpose and Content of the Environmental and Social Analysis Report 
 
The purpose of this report is to present the findings of the socio-environmental analysis; describe the 
public consultation process; identify mitigation measures for significant adverse impacts; identify 
management measures for reducing risks; and present an Environmental and Social Management Plan 
(ESMP) to be included in the operation’s operating manual.   
 
This report presents: 
 

• a description of the proposed components and activities; 

• a summary of the relevant institutional and legal framework for environmental and social 
management in Suriname, as well as a discussion of international standards for environmentally 
sustainable irrigated rice production;  

• a description of the environmental socio-economic and agricultural setting in Suriname and 
specifically in Nickerie, which is the priority area identified for the Irrigation and Drainage 
Component; 

• a discussion of potential social and environmental impacts and risks of anticipated investments 
and the measures to mitigate or reduce adverse impacts and risks; 

• Assessments of disaster risks and climate change impacts and adaptation opportunities; 

• an Environmental and Social Management Plan that includes management measures, execution 
mechanisms and responsibilities, provisions for monitoring the implementation of the plan, and 
a budget; and 

• a description of the existing and planned consultation processes with affected parties (note that 
the final version of this report will include a summary of comments received, as well as changes 
to the Project as a result of consultations). 
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II. SURINAME’S AGR0-ECOLOGICAL SETTING  
 
This section presents a brief overview of Suriname’s climate, ecology, agricultural production and 
cultural characteristics and then focuses on the Nickerie region, which is the priority geographic area to 
be supported by the Program. 
 
 

2.1 Location and Climate 
 
Suriname is located on the northeast coast of South America.  It is bordered by the Republic of Guyana 
on the west, Brazil on the south and French Guyana on the east.  The country has a total land area of 
166.000 km2 and a 370 km long coastline along the Atlantic Ocean in the north.   
 
With a tropical climate, the country has temperatures ranging from 21°C to 32°C.  Rainfall averages 
about 320 cm per year, with a short rainy season from early December to the end of January, a short dry 
season from early February to the end of April, a long rainy season from early May to mid-August, and a 
long dry season from mid-August to the end of November.8  The El Nino and La Nina weather 
phenomena also influence Suriname’s weather.   
 
In the last several decades, coastal and river flooding due to increased precipitation has increased in 
scale and frequency and many tornadoes have occurred.9  Increased coastal and river flooding has 
already damaged agricultural production in some areas and there is saltwater intrusion into agricultural 
lands in the Nickerie and Coronie districts.  On the other hand, dry periods have also started earlier than 
in the past, requiring irrigation to start earlier and earlier each year.   
 
 

2.2 Ecosystems 
 
As shown in Figure 1 there are five main ecological zones in Suriname:10 
 

• Marine Zone, including all off and near shore environments; 

• Young and Old Coastal Plains – 
o Young Coastal Plain including coastal beaches, estuaries, mudflats, mangrove communities, 

and swamp and coastal forest environments; and  
o Old Coastal Plain, including higher sandy ridges, inland swamps, wetlands and forests; 

• Savannah Belt (50-60 km. wide), including a mix of open grasslands, xerophytic forest, deciduous 
forest and rainforest communities; and 

• Interior Forests, including wet tropical lowland and sub-montane forests and some massifs as 
high as 1,255 m above sea level, which cover about 75% of the country’s land surface. 

 

                                                           
8 WWF, https://www.worldwildlife.org/ecoregions/nt0149, accessed Dec 1 2017 
9 Raghoebar, Hein, August 2013. 
10 Ministry of Labour, Technology Development and Environment, et.al., 2006 

https://www.worldwildlife.org/ecoregions/nt0149
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Figure 1.  Ecosystems in Suriname11 

Suriname’s 8 major rivers and 

numerous fresh and saltwater 

wetlands provide important 

agricultural, social and environmental 

services for the country.  The Corantijn 

River forms the border between 

Suriname and Guyana on the west.  

The Marowijne River forms Suriname’s 

eastern border. Between them they 

drain over half of the country.  Other 

major rivers include: the Nickerie in 

the west; the Coppename and 

Saramacca Rivers in the center of the 

country; the Suriname, which flows 

through the capital of Paramaribo; 

and the Commewijine and Cottica 

Rivers on the east.  The Suriname 

River has a large dam and reservoir, 

which provides hydroelectric power 

for Paramaribo.  The Nickerie, 

Corantijn and other rivers in the west provide important irrigation and drainage services, particularly for 

rice production. 

Wetlands in the old coastal zone cover an area of about 12,000 square kilometers, a third of which are 
permanently inundated, while the rest of the area is seasonally inundated.  This region extends as a 
narrow, near-coastal strip, across all of northern Suriname, from the Corantijn River along the Suriname-
Guyana border to the Marowijne River along the eastern border of Suriname.  The freshwater swamps 
of the coastal plains, which form part of the Paramaribo Swamp Forest Ecoregion, are mainly 
characterized as having herbaceous vegetation, interrupted by elevated natural sand ridges and often 
man-made levees.  High swamp forests exist in the higher elevations.12  Two of the largest fresh-water 
wetlands include Nanni Swamp in the Nickerie District and Coronie Swamp in the Coronie District, both 
of which have been historically used for irrigation and water supply.  The Coppename monding wetland 
in the Saramacca District has been designated as a RAMSAR site.   
 
 

2.3 Socio-Economic and Agricultural Characteristics of Suriname 
 
Suriname is divided into ten political districts: Nickerie, Coronie, Saramacca, Wanica, Paramaribo, 
Commewijne, Marowijne, Para, Brokopondo, and Sipaliwini as indicated in the map in Figure 2.  Of 
Suriname’s population of over 500,000 people, about 95%, live in the coastal plains and another 5% in 
the interior (mostly Maroon communities and native Amerindians).   
 

 

                                                           
11 Ministry of Labour, Technology Development and Environment, 2006. 
12 WWF, 2017 
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Figure 2.  Political Districts of Suriname 13 

 

 
 
 
Suriname’s total land area is around 15.6 million hectares.  About 1.5 million hectares have agricultural 
potential, but less than 6% of these lands are actually being farmed.  Based on the Fifth Agricultural 
Census 2008-09 there are 10,234 farm holdings in Suriname, of which the large majority are family 
farms (10,188).  The remaining non-family farms, which include a few very large farm holdings, occupy 
about 39% of all agricultural land in Suriname.   
 
Some 85% of the agricultural lands are located in the coastal plains.14  These areas, largely characterized 
as low-lying and swampy, were diked and drained by early colonists.  Only about 16% of the population 
is dedicated to agricultural production, with the most important activities being rice production (80-85% 
of harvested cropland, concentrated mostly in the Nickerie region and two smaller rice production areas 
in the Coronie and Saramacca districts) and characterized by a combination of small, medium and large 
farms with considerable mechanization).  Farm size in the rice sector varies greatly – at one end of the 
spectrum there are many small producers with only a few hectares, but the bulk of the rice production 
capacity (some two-thirds) is concentrated in a relatively small group of large farms of 75 ha and more 
(some 55 farms).15  
 
Bananas are a second important crop (a single company); and fruits and vegetables are a third important 
crop – mostly grown on small family farms.  The main citrus (oranges, pomelos, and others) production 
areas are in the districts of Commewijne, Saramacca and Wanica.  Coconuts were once an important 
crop of the Coronie area, but are no longer cultivated due to soil salinization, however, small scale 
harvesting of existing coconut trees as well as honey production are important in the Coronie area.   
 
                                                           
13 Ministry Labour, Technology, Development and Environment, 2011 
14 Roseboom, Johanne, 2012. 
15 Inter Ministerial Irrigation and Drainage Coordination Working Group, 2015 
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On a national basis, women play an important role in working on the farms, both working on their own 
farms with other family members and to some extent as hired help.  In the majority of the coastal plain 
districts (especially in rice production) the family farm is in most instances headed by a man and the 
majority of the work on the family farm is done by the man (64%).  In the three interior districts- 
Marowijne, Brokopondo, and Sipaliwini, the situation is the opposite, with some 71% of women working 
on the farm.  In these districts 64% of contracted labourers are also women.  These districts are mainly 
populated by Maroons (descendants of escaped slaves) and indigenous populations, who practice small-
scale agriculture mainly for their own consumption. The traditional role division in these groups is that 
the men are responsible for clearing the land and the women for growing the crops.16   
 
 

III. INSTITUTIONAL AND SOCIO-ENVIRONMENTAL LEGAL FRAMEWORK 
 
It should be noted that Suriname has no comprehensive and overarching law for environmental 
protection and management and the institutional framework for environmental management is not yet 
well defined.  However, the Constitution of 1987 lists as one of its objectives “The creation and 
promotion of conditions, necessary for the protection of nature and for conservation of the ecological 
balance”.17  Also, there are various laws and policies related to social and environmental issues and 
various institutions involved in carrying them out.  Suriname is a party to numerous international 
conventions related to the environment, which drive many of its environmental policy and project 
efforts.    
 
 

3.1 Institutional Setting for Environmental Management 
 
A National Council for the Environment (NMR) was established in 1997 as an advisory body to the 
government and consisted of 5 members appointed by the president and five members representing the 
trade and industry, unions, Amerindian and Maroon communities and consumer organizations.  It is not 
clear if the Council is active today.   
 
The National Institute for Environment and Development in Suriname (NIMOS) was created in 1998 to 
support the NMR in implementation and research and to create a national framework for environmental 
policies and management.  NIMOS’s current activities include review of environmental and social impact 
assessments of proposed projects, environmental monitoring and enforcement of environmental 
mitigation plans, and education and outreach.  NIMOS, with 9 technical staff, including the director and 
a number of support staff, is also involved in grant-funded projects related to the environment, 
including climate change initiatives.   
 
An Environment Section was created in the Ministry of Labour, Technological Development and 
Environment (ATM), which was converted to a Directorate in 2011.  NIMOS received some budget 
funding under this Directorate.  The 2012 ATM budget did not include any funding for the Directorate or 
NIMOS.  In 2013 the Directorate was removed from the Ministry and a National Environmental Policy 
Office was created in the Cabinet of the President of the Republic, which was to oversee NIMOS.  The 
Policy Office, which did not become operational until late 2015, was responsible for formulating and 
coordinating environmental policy and environmental legislation and serving as the environmental focal 
point, representing the country in the various environmental conventions it is party to.18  In 2017 the 
National Environmental Policy Office was eliminated and the Coordination Environment was created, 

                                                           
16 Roseboom, September 2016. 
17 Del Prado, 2013 
18 Personal communication, Haydi Berrenstein, National Environmental Policy Coordinator, June 17, 2016. 
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still within the Cabinet of the President.  The Coordination consists of a Presidential Advisor and an 
Environmental Policy Officer. In late 2017 it was officially established that NIMOS would function under 
the direction of this office, which will be reflected in a new draft environmental law (see below).    
 
Additional environmental management activities and policies are carried out under various ministries.  
The Ministry of Spatial Planning, Land and Forestry Management is responsible for protected areas and 
forestry management.  Within this Ministry the Nature Conservation Department is tasked with the 
overall management and enforcement of protected areas, of which there are currently 16.   
 
The Ministry of Natural Resources manages water resources policy, drinking water supply (groundwater 
and small community drinking water systems not served by the state water company), energy resources, 
and mineral resources.  It also controls extraction of sand, rock and gravel and reportedly issues permits 
for these types of mines.19  The Ministry of Public Works (OW) manages surface water and urban 
drainage, conducts hydrological and meteorological monitoring, and manages sewage treatment.  In the 
environmental arena, the Ministry of Health20 is responsible for regulating medical waste management.  
LVV is responsible for pesticide management, including approval of imports, distribution, storage and 
use. 
 
 

3.2 Key International Environmental Accords and Corresponding National Policies and 
Programs  

  
Suriname is party to many international conventions.  Only those that are relevant to this Project are 

described here.   

3.2.1 Kyoto Protocol to the United Nations Framework Convention on Climate Change.  An inventory 
of CO2 emissions has been done and a National Climate Change Strategy has been prepared.   

 
3.2.2 Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous 

Chemicals and Pesticides in International Trade.  Ratified 2000.  Two pesticides have been 
banned by Suriname to date (Dieldrin and Monocrotophos) and the country has notified its “No 
consent to import” for 26 other chemicals.21   

 
3.2.3 Convention on Biological Diversity.  Ratified in 1996.  A Strategy for Biodiversity was prepared in 

2006 as well as a Biodiversity Action Plan.  The most recent report for Suriname was submitted 
in 2015.  Suriname has 16 protected, proposed for protection, and special multiple-use areas 
totaling over 2 million acres (see Section 3.3.3 for more detail on the Country’s conservation 
strategy).22 

 
3.2.4 Convention on Wetlands of International Importance especially as Waterfowl Habitat. 

(RAMSAR).  Came into effect in 1985.  Suriname has one site designated under RAMSAR – 
Coppename monding in the Saramacca region (12,000 ha.).23 

 
 

                                                           
19 Personal communication, Mr. van der Kooye, LVV, November 2017.   
20 Sometimes referred to as Public Health. 
21 Rotterdam Convention website, http://www.pic.int/, September 2013 
22 Ministry of Labour, Technology and Environment, 2012. 
23 RAMSAR Convention website, http://www.ramsar.org/cda/en/ramsar-home/main/ramsar/1_4000_0__ 

http://www.pic.int/
http://www.ramsar.org/cda/en/ramsar-home/main/ramsar/1_4000_0__
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3.3 National Socio-Environmental Legislation, Policies and Practices 
 
3.3.1 Environmental Management and Protection Policies and Legislation 
 
The policy of the Government of Suriname on environmental management was specified in the 
Government’s Policy Development Plan for 2017 to 202124: which established the following goal of 
having  

“Adapted legislation and increased environmental awareness of the public, policy 
planners and decision-makers in the private and public sectors ensure the responsible 
use of nature and the resources it provides and promote planned environmental 
restoration.” 

 

The Plan established the following desired outcomes  
 

1. Environmental legislation and the related national environmental strategy and follow-up 
programs to influence and raise environmental awareness of the public, policy planners and 
decision-makers in the private and public sectors, with particular attention given to the 
issues of sea level rise, controlling and or preventing disasters and the nature reserves. 

2. In acquiring their livelihoods and products for the market, citizens and businesses use the 
resources that nature provides responsibly, and the Government ensures this, where necessary 
with support from the international development partners. 

3. Based on the Environmental Legislation, the related national environmental strategy, the 
Development Plan 2017-2021 and the district plan, citizens and businesses invest and work 
in accordance with their national and international obligations on the restoration of the 
environment damaged by their economic or other activities. 

4. Suriname has integrated its sustainable development strategy into the regional and 
international environmental strategies and action programs and has developed the capacity 
to participate fully in the financing and monitoring programs. 

5. Based on the Environmental Legislation and the National Environment Strategy, Suriname 
participates in regional and international programs for the management of the C02 levels in 
the atmosphere and to minimize the damage to Suriname's infrastructure and economy. 

 
Despite the existence of the Coordination Environment in the Cabinet and NIMOS, there is no over-
arching law for environmental management in Suriname.  A draft law to establish and environment 
management framework was proposed in 1998 and submitted to the Council of Ministers, which then 
submitted it to Parliament.  The law was never passed.  Another version of an environmental law was 
prepared by the Climate Change Expert Group of Suriname25 and submitted to the Council of Ministers 
in 2013.  This law was not passed either.  NIMOS submitted yet another version of the law to the Council 
of Ministers in 2016 and is now working on a modification of it to update the institutional authorities 
under the law, with plans to resubmit it to the Cabinet soon.  NIMOS reports that there appears to be 
momentum in Parliament to take up the law in early 2018.26   
 
If adopted this law would establish an Environmental Authority27 which will have the authority to 
propose regulations to manage pollution, including waste management, hazardous materials 
management and the creation of pollution standards.  The law would create a Supervisory Board made 

                                                           
24 Suriname Stichting Planbureau Suriname (National Planning Office), January 2017.  
25 Made up of representatives from NIMOS, the Meteorological Office, Conservation International, and University of Suriname, 

among others. 
26 Personal Communication, Cedric Nelom, NIMOS, November 27, 2017. 
27 NIMOS would be absorbed into the new Environmental Authority 
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up of technical experts in a wide variety of disciplines as well as representatives of indigenous and 
maroon populations.  Its function would be to supervise the activities of the Environmental Authority.  
The law would require the assessment of potential environmental impacts of certain types of proposed 
projects and allow the Environment Authority to issue environmental permits/licenses.  An 
environmental fund would be created to pay for the activities of the Environment Authority (although 
the source of the funding is not made clear).  The law also would establish a mechanism for creating a 
National Environmental Policy Plan which would drive environmental management programs.  It would 
be updated every 5 years, with the Environment Authority providing periodic reports on progress.  
Additionally, the law would establish sanctions for violations.    
 
Suriname has no regulatory standards for ambient water quality, ambient air quality, or management of 
hazardous substances or wastes.28   
 

3.3.2 Environmental Impact Assessment and Environmental Permitting 

 
NIMOS has developed guidelines for classifying and studying environmental impacts of proposed 
projects (similar to those of the IDB) and procedures for their review and enforcement of mitigation 
measures, but they are currently not mandatory.  Generic guidelines have been developed for the 
classification of proposed projects, and the type of environmental evaluations required, as well as 
specific guidelines for some sectors, including:  power and transmission projects; social impact; forestry; 
and mining.  However, NIMOS reports that numerous international companies voluntarily subject 
themselves to the guidelines and follow the procedures, including the preparation environmental 
management and monitoring plans.  There are no written guidelines for evaluation of policy projects or 
programs, although NIMOS states that the generic guidelines may be used for these kinds of proposals.   
 
There are no current laws requiring environmental permits for programs or projects. 
 
3.3.3 Biodiversity and Protection of Natural Resources 
 
Suriname’s approach for conservation of biodiversity involves designating areas as protected in one of 
three ways:  Nature Reserve (NR); Nature Park (NP); and Multiple Use Management Area (MUMA).   
 
Under the Nature Conservation Act of 1992 the President may designate land and water in the public 
domain for protection as a Nature Reserve.  One of the criteria for an area to be designated as a nature 
reserve is that “the area in question due to its diverse natural and scenic beauty and/or by the presence 
of important flora, fauna and geological objects requires protection by the government”.29  While 
hunting and fishing are generally not allowed in a Nature Reserve, there may be exceptions for 
indigenous and Maroon populations.   
 
A Nature Park may be established on the basis of Land Reform Decrees from 1982.  Brownberg Nature 
Park is the only Nature Park currently in Suriname and is managed for tourism, research and education 
by the Stichting Natuurbehoud Suriname (STINASU30  
 
Multiple-Use Management Areas (MUMAs), are also established on the basis of the Land Reform 
Decrees of 1982 and are managed under adopted management plans.  MUMAs are “areas where 
integrated management by or on behalf of the Government is needed for a rational use of its natural 
resources”.  Protection aims at keeping the ecosystem functionally intact and productive, to ensure the 

                                                           
28 There are some standards for airborne chemicals and particulates for indoor air quality in the workplace.   
29 Third National Report to the United Nations Convention on Biological Diversity, 2009. 
30 Foundation for Nature Preservation in Suriname 
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survival of vulnerable wildlife populations, while still allowing hunting and fishing as well as other 
activities.31 
 
At present, Suriname has 16 legally established protected areas (11 NRS, 1 NP, and 4 MUMAs).  Four 
areas have been proposed for protection, but it appears that this is not actively being pursued, with the 
possible exception of the Coronie freshwater swamp.  A description of the currently protected areas and 
those proposed in the Project area is provided in Section 4.2.2 
 
In addition to the legally established protected areas as described above, a Ministerial Order in 2005 
provided guidelines for land issuance within the estuarine zone of rivers.  It states that there should be a 
500 m wide area on both sides of the river conserved for forest and a 200 m wide area on both sides of 
creeks for the same purpose.32  It is not known if this guideline is actually applied in practice.   
 
3.3.4 Pesticide Management Legal Framework 
 
Suriname does not have any pesticide manufacturers; all pesticides are imported.  The levels of 
documented imported pesticides in 2013 included 73,144.77 kg of insecticides; 447,390.80 kg of 
fungicides and 277,234.00 kg of herbicides.33 
 
The Pesticide Act of 1972 requires that all pesticide manufacturers and importers obtain authorization 
from LVV to import and use pesticides.  These authorizations are good for 5 years.  Additionally, the Law 
of Import and Export of Goods (1999 and 2003) prohibits the import of all Rotterdam Annex III 
(extremely hazardous) chemicals and the possession, sale and use of 33 different pesticides.  Six 
additional pesticides are prohibited to be imported by decree and LVV is prohibiting import of 5 more.  
Methyl bromide is also prohibited by Suriname under the Stockholm Convention.  The State Order of 
Pesticides of 2005 classifies pesticides as to their toxicity, requires adequate labelling, specifies the use 
of protective clothing for pesticide applicators, provides basic requirements for storage facilities and 
authorizes LVV to regulate disposal of containers.  There is a separate Ministerial Order on labelling as 
well.  A new pesticide law was approved by Parliament in 2016 that will prohibit the sale of pesticides in 
grocery stores and other unlicensed facilities.   
 
Despite the existing laws and rules, LVV lacks an adequate system and the capacity to adequately 
monitor imports of pesticides.  Current practice is to review MSDS submittals and labels (labels must be 
in Dutch) for adequacy, but Suriname does not yet have the capability to test pesticide content to 
confirm ingredients listed on the labels.34   LVV also lacks sufficient regulations and staff (there is 
currently one staff person in charge of the Division and one assistant) to inspect and supervise pesticide 
distributors and oversee pesticide use, although there are various efforts to inform farmers about 
pesticide risks and methods for protection, and a program is being developed to train staff as inspectors 
for inspecting pesticide distributors and dealers.   
 
3.3.5 Solid and Hazardous Waste and Wastewater Management 
 
The Ministry of Public Works is responsible for planning and financing collection and disposal of solid 
wastes in the greater Paramaribo area.  The Ministry of Regional Development is responsible for solid 

                                                           
31 Third National Report to the United Nations Convention on Biological Diversity, 2009 
32 Del Prado, 2013. 
33 Abdoel et.al., 2016. 
34 Note that the LVV residue laboratory will be completed and equipped starting in 2018 under an IDB project related to Plant 

and Animal Health and Food Safety.  In addition to analyzing agricultural products for pesticide residues before export, it will 
also have the capacity to test pesticide formulations being imported to verify their contents. 
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waste management in the Districts outside of Paramaribo.35  According to the 2006 National Profile 
prepared for the United Nations Institute for Training and Research, separation of wastes is not 
practiced and chemical household, industrial, laboratory, and construction debris are all dumped into 
uncontrolled municipal garbage dump sites.36 
 
Nickerie has an uncontrolled waste dump – Rijsdijk, where occasional grading and compacting are 
practiced.37   
 
There are no specific national laws or regulations governing hazardous (chemical) waste treatment and 
disposal, nor is there capacity for treatment and disposal.  A recycling company called AMRECO was 
involved in recycling of used/rinsed pesticide containers for a pilot project with LVV and still accepts 
empty, triple rinsed pesticide containers for recycling the plastic, compacted into flattened bundles.  The 
company is now requiring certification that pesticide applicators have been trained by LVV in triple 
rinsing techniques.38 
 
Suriname has no standards for air emissions, wastewater treatment or discharge quality, or ambient 
water quality.   
 

3.3.6 Occupational Health and Safety 

 
The Ministry of Labour and Technological Development and Environment39 is responsible for 
occupational health and safety legislation and inspection with broad authority to inspect and require 
safe workplaces, for both the private and public sectors.  Its authority comes from the Safety Act of 1947 
and a later law that requires employers to provide insurance for workplace health and safety problems.  
The Department of Labour Inspection has 60 inspectors who conduct regular unannounced inspections 
of work places as well as inspections in response to complaints.  There is a Labour Tribunal that can levy 
fines for violations of workplace safety.  Employers are required to provide personal protective 
equipment, but health and safety plans are not required, although large companies generally have 
plans.  The 1947 law excluded farming activities because most farms were small family operations. 
However, the law would apply to construction activities by contractors.40 
 
Suriname is a member of the International Labour Organization (ILO) and has ratified several 
conventions related to workmen’s compensation, safety standards for construction, and labour 
inspections41. In the absence of its own regulations regarding health and safety practices in the 
workplace, Suriname depends largely on the codes of practice published by the ILO. 
 

3.3.7 Gender and Indigenous Populations  

 
Suriname is party to the Convention on Elimination of all Forms of Discrimination Against Women 
(CEDAW) and created a National Gender Policy Bureau in the Ministry of Home Affairs, as well as an 
Integrated Gender Plan of Action (2001 with an update for 2006-2010).  Focal Points on Gender were 
created in all Ministries under the Action Plan. The Multi-Annual Development Plan for 2001 to 2005 

                                                           
35 PAHO, 2013.   
36 United Nations Institute for Training and Research, 2006. 
37 PAHO, 2013. 
38 Personal communication, Carmen VanDyk, LVV Pesticide Division Director, October 5, 2016. 
39 Note that environmental functions are no longer part of this Ministry 
40 Personal communication Dr. John Courtar, June 17, 2016. 
41 Labour Inspection Decree from 1947; personal communication Dr. John Courtar, Ministry of Labour, Technological 
Development & Environment, June 17, 2016.   
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identified policies on gender for rural areas which included adult education, health care, agriculture, 
crafts and markets.  The focus of the Bureau is to mainstream gender policies into the policies and 
programs of the government through each ministry.42 
 
Suriname does not recognize collective rights to land of indigenous population or Maroon communities.  
In some cases their traditional fishing and hunting practices are allowed in protected areas, in other 
cases when Natural Reserves have been proposed, where all such activities are supposed to be 
prohibited, there have been conflicts around the use of the land by these communities.   
 

3.3.8 Water Boards 

 
The Water Board Act of 1932 provided a framework for the functioning of the oldest forms of local 
government in Suriname - water boards.  The purpose of establishing water boards was to delegate 
responsibility regarding the management of water management systems to stakeholders. Water boards 
were local, independent public bodies entrusted with a special government task given by law.43 
 
Water boards were functional until the 1950s when large public investments in irrigation and drainage 
began.  From that point on, operation and maintenance was gradually taken over almost completely by 
the different ministries involved and the water boards ceased to operate effectively.  The realization 
that water users should and could effectively contribute to operation and maintenance of their systems 
led to the revival of the concepts of the old Water Board law of 1932 by a new law on Water Boards in 
March 2005, opening the way for the reestablishment of water boards. Accordingly, 14 Water Boards 
were established between 2005 and 2009 with the issue a series of decrees formalizing the 
establishment of 13 water boards in the Nickerie district and one water board in the Reeberg polder in 
Wanica district.44 
 
The current legislation stipulates that the operation and maintenance of the main inlet canals and 
regulating structures and tertiary inlets as well as dams and tertiary roads in the defined WB area (i.e., 
within each water board polder area) are the responsibility of the water board.  Each individual member 
of the water board is responsible for all maintenance activities of the canals and ditches, dams and 
access roads that are bordering directly his/her plot and parcel.  The water board is required to keep a 
list of all water users within its area with specification of areas owned, cultivated or occupied. 
 
The By-laws (Keur) and rules and regulations of the WBs specify the obligations of all WB members in 
the operation and maintenance of the I&D system, define responsibilities for O&M of all canal, 
embankments, roads and infrastructures of the I&D system (Legger), set penalties and waivers for 
violations and establish annual contributions and payments of each member.  The annual O&M plan to 
be prepared by each water board will be the basis for the annual contributions (water tax assessment) 
for each member, with the annual amount for each farmer based on number of hectares each member 
uses. Maintaining appropriate administrative and financial records of all activities and works 
implemented to be supervised by the District Financial administrator. 
 
In addition to establishing the water boards, the formal creation of an Inter-Ministerial District Irrigation 
and Drainage Coordination Working Group (DIDCWG) has been realized.  It will propose relevant inter-
ministerial commissions at the district level, referred to as District Water Commissions (DWC).  The 
DWCs will address specific issues in the operation and maintenance and investment priorities of the 

                                                           
42 Personal communication, Ellen MÿLand, LVV Focal Point, October 5, 2016. 
43 Del Prado, N., 2013. 
44 Smith, Martin, 2017. 
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irrigation and drainage systems in the district.  An organizational diagram of how the water board 
system would work at the District Level is provided in Figure 3.  
 
 

Figure 3. Diagram Showing Organization of Water Board System at District Level45 

 
 

 

3.3.9 Socio-Environmental Management Capacity of Executing Agency 

 
The Ministry of Agriculture (LVV), that will be executing this Project, does not have an environmental 
management unit, program or plan.  In 2016 Ministry created an Environmental Focal Point within the 
Planning Sub-Directorate in response to a request from the former National Environmental Policy Office 
for information about LVV’s environmental management procedures and initiatives. 46  The role of this 
position for LVV has evolved into one of carrying out climate change initiatives and not as an 
environmental manager for LVV or as an environmental manager for this Project.   
 
An environmental specialist was hired in 2017 to work in the Project Executing Unit of the IDB/LVV’s 
Agricultural Competitiveness Program with responsibility for supervising the implementation of the 
ESMP for that specific project, in collaboration with other Sub-Directorates of LVV.  The skillset needed 
for that position primarily involves hazardous materials management, working knowledge of 
occupational safety and health issues related to laboratories and pesticides, and biological waste 
management.  The specialist currently holding this position needs formal and on-the-job training in 
order to carry out the responsibilities for the Agricultural Competitiveness Program.   
 

                                                           
45 Inter-Ministerial Irrigation and Drainage Coordination Working Group, 2015. 
46 Personal communication, Anand Ramkisoensing, June 16, 2016.   
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LVV does not have a health and safety officer, policy or program, however the LVV Pesticide Coordinator 
has been conducting workshops for LVV staff on appropriate management procedures and personal 
protective procedures for pesticide use and has been inspecting LVV facilities in preparation for 
upgrading pesticide storage facilities to meet international environmental and occupational health and 
safety standards.    
 

There is a designated Gender Focal Point in LVV whose responsibilities include incorporation of gender 
mainstreaming policies into LVV policies and programs.  To date, because of lack of resources to assist 
the Gender Focal Point, there are no policies or programs developed within LVV.47   
 
Thus, it can be concluded that LVV is not equipped to manage the environmental and social aspects of 
this Project because the skills needed for this Project are highly specialized and the Project requires 
personnel with existing expertise and ability to carry out the required environmental and health and 
safety tasks without needing training in the necessary skills. 
 

3.3.10 Best Practices in Irrigation and Drainage for Improving Sustainability in Rice Production 

 
Much research has been conducted in a variety of countries, especially Asia and to some extent in South 
America, to develop irrigation and drainage practices that improve the sustainability of rice production.  
They include reducing water use, improving water distribution, and mitigating for climate change 
impacts. 
 
Reducing water use in rice production can contribute to more sustainable use of water resources by 
minimizing water waste through improved irrigation management and use of precision irrigation to 
apply water only when the plant needs it for best efficiency in water use and plant growth.   
 
Reducing water use and improving drainage also contributes to reducing the use of nitrogen fertilizers, 
which may need to be applied more frequently when drainage problems cause uneven applications or 
when flooding produces runoff that carries away the fertilizers.  Thus, improving irrigation and drainage 
can reduce water quality problems due to over-fertilization.   
 
Improving management of irrigation water supply through efficient water use and water calendars, as 
well as improving drainage are beneficial to plants and increases yields, as consistent water depths 
across fields improve the plants ability to resist pests and compete against weeds.  Related to that, 
practicing quality field leveling has been shown to improve yields and reduce the presence of weeds, like 
red rice, which grows on the higher portions of unleveled fields.  This, in turn can reduce the use of 
herbicides in polders. 
 
The Sustainable Rice Platform (SRP), a partnership of the International Rice Research Institute (IRRI) and 
the United Nations Development Program (UNDP) with several non-profit and for-profit members, has 
drafted and has been testing standards (currently under revision after field testing) for sustainable rice 
production with principles, criteria and recommended practices, along with a system for scoring farms 
as to the level of sustainability each farm is practicing. 
 
The standards and criteria related to sustainable irrigation and drainage are listed in Figure 4.   

                                                           
47 Personal communication, Ellen MÿLand, LVV Focal Point, October 5, 2016. 
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Figure 4.  SRP Examples of Irrigation and Drainage Standards for Sustainable Rice Production48 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Because paddy-produced rice has been shown to generate methane and nitrous oxides due to the 
practice of flooding fields for long periods and the use of nitrogen fertilizers, research has examined 
alternative approaches to reduce the generation of these compounds.  It has been found that alternate 
wet/drying approaches, where soils are allowed to dry out periodically can significantly reduce methane 
generation.  Allowing periodic drying of the soil reduces the activity of methane producing bacteria, 
thereby reducing methane production overall (some reports state a range of between 30 and 70% 
reduction) without reducing yields.49   
 
Integrated Production and Pest Management (IPPM) is another approach to improving overall 
sustainability in rice production and in addition to proper fertilization, weed management, timing and 
density of planting, monitoring for pests and diseases, and the judicious use of inputs, includes water 
management as an important factor in sustainability.50 

                                                           
48 SRP, 2015 
49 IRRI, http://ghgmitigation.irri.org/technologies/awd  
50 Calvert et.al., 2006 

Measures are in place to enhance water use efficiency, as appropriate to the local production 
system category 
 
For irrigated systems subject to flooding:   

- At least one dry-down event, if possible, and 
- Effective leveling with provision for minor drainage conditions, and  
- Use of appropriate flood-tolerant varieties, and  
- Timely crop establishment (well before expected floods), and  

 
For irrigated systems not subject to flooding: 

- One dry tillage before flooding if soil is cracked, and 
- Land soak, puddling, and tillage within a 1-week period, and 
- Effective leveling and strong bunds, and 
- Alternate wetting and drying (AWD) either on fixed day basis or SMP-based (soil matric 

potential), and 
- Use of short-duration varieties, and 
- Cessation of irrigation at least 10−15 days before harvesting. 
- Land soak, puddling, and tillage within a 2-week period, and 
- Effective leveling and strong bunds, and 
- Continuous flooding for 40−60 DAT (days after transplanting) followed by intermittent 

irrigation either on fixed day basis or SMP based. 
 
The farm irrigation system complies with the following conditions: 

-  the irrigation system has sufficient internal canals for supply and draining, 
-  there are no leakages in dikes, and 
-  sluices are functioning well. 

Water extraction is legal and sustainable.  Sustainable water extraction avoids depletion of water 
resources beyond the watershed recharge capacity, and balances the competition for its use. 
 
Subsurface drainage after surface application of agrochemicals is sufficiently delayed to avoid 
contamination from agrochemical runoff. 

http://ghgmitigation.irri.org/technologies/awd
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IV. AGRO-ECOLOGICAL CHARACTERISTICS IN THE NICKERIE DISTRICT 
 
The Nickerie District is located in the northwest part of Suriname in the coastal plain as shown in Figure 
2.  The District is bordered by the Corantijn River on the west (the border with Guyana), the Atlantic 
Ocean on the north, the Coronie District on the east and the Sipaliwini District on the south.  Nieuw 
Nickerie, bordered on the west by the mouth of the Corantijn River and surrounded on the north, east 
and south by polders, is the principle city in the District, and is the third largest city in Suriname.   
 
The Project area is shown in the northern part of Figure 5, which also shows some of the regional 
hydrology contributing to irrigation supply.   
 

 
Figure 5. Regional View of Project Area Showing Water Resources and Polders51

 

 

                                                           
51 Source:  European Commission, 2009. 
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The Nickerie climate is humid with an average annual rainfall of around 1800 mm and two rainy seasons: 
the “long” rainy season lasting from April to August and a shorter one from November to February.52   
 
Rice is the predominant crop produced in Nickerie and it depends heavily on irrigation as described in 
the following sections. 
 
 

4.1 Hydrological and Ecological Characteristics Nanni Swamp Basin 
 
4.1.1 Hydrology 
 
The Nanni Swamp, which is a freshwater wetland located in the Young Coastal Plain in the Nickerie 
District, provides the main source of water supply for irrigation in Nickerie (see Figure 6).  Its size has 
been reported as 107,000 ha.53  Per a European Commission estimate Nanni Swamp has a water storage 
capacity of 230,106 m3.54   The basis for this calculation is not known. 
 
As can be seen in Figure 6, Nanni Creek flows northerly through the center of the swamp and the 
Maratakka River flows northerly through the eastern edge of the swamp and discharges to the Nickerie 
River.  There is a natural lake, Nanni Lake, located in the southern portion of the swamp.  The Nickerie 
River flows from the east near the eastern edge of the swamp, and based on some maps and aerial 
photos, appears to intersect the eastern-most edge of the swamp north of Tapoeripa.  The Corantijn 
River flows northerly on the western side of the swamp and the Corantijn Canal, a 66.7 km long 
irrigation supply canal lies between the swamp and the river. 
 
 

Figure 6.  Nanni Swamp and Protected Areas in Vicinity of Project55 

 
                                                           
52 Ritzema et.al., 2012 
53 Naipal et.al, Estimating the Evapotranspiration Rates in Wetlands in Suriname, a Case Study of the Nanni Swamp, 2013 
54 European Commission, 2009.   
55 European Commission, 2009. 
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Nanni Swamp and Nanni Creek have been significantly altered over decades in order to provide for 
irrigation.  Figure 7 shows some of the alterations, as described herein.56  The creek was dammed at 
about 6 km from its mouth in 1926 to direct water through the Boonacker Canal.  In the early 1940s the 
Nanni dam was built to direct irrigation water into the Van Wouw Canal.  To meet expansion of the 
polders, the Nanni dam was improved in 1965 and the 11 km long Lekbeteugelingsdam (dam/canal – 
shown as “Western Drainage Diversion Dam and Canal” in the figure) was built to prevent drainage into 
the lower Nanni Creek.  The Nanni swamp was then dammed between 1971 and 1972 with an earthen 
dike running from east to west that is some 33 kilometers long (shown as the Eastern Drainage Diversion 
Dam and Canal in the figure). The intent was to create a reservoir for dry season gravity flow into the 
irrigation systems and to prevent the swamp from discharging into the Nickerie River and instead to be 
directed to the Nanni water distribution station shown in Figure 8.   
 
 

Figure 7.  Diversion Dams in Nanni Swamp57 

 
 
 
 

                                                           
56 Sevenhuisen 
57 Tenuissen, 1974. 
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Excavation of material to build the dam formed a depression on the upstream side, known as the 
Suriname Canal (see Figure 8 – the canal is approximately in the middle of the photo).  The dam was 
designed for a maximum water level of 4.45 NSP58, with a freeboard of 1.1 meters.  The construction of 
the dam reportedly caused the swamp to be 20 cm higher over 190 km2 during high water seasons than 
its previous normal maximum water levels and reportedly damaged over 70 km2 of swamp forest 
(reported to be primarily Pterocarpus – a leguminous tree).59   
 
 
Figure 8. Current Condition of Nanni Inlet (left) retention dam and Suriname Canal (middle) and 
ponded portion of Nanni Swamp (right).60 

 
 
Further, a levee was built crossing from west to east (year unknown) north of the “zigzagging portion” of 
the Nanni Creek cut Nanni swamp into two separate hydrological units – north (about 650 km2) and 
south (about 900 km2) Nanni swamps.61  No details about this levee have been found for this report.  
Finally, the construction of the Corantijn Canal in 1978 cut off the natural drainage of Nanni Swamp to 
the Corantijn River.  Prior to the construction of the canal, 22% of the water from the swamp drained 
from the south swamp to the north. 62 
 
 
Some of Nanni Creek, the Nickerie River and possibly part of Maratakka River have been deepened, 
channelized and constrained by levees over many years.   
 
No current information was found about the Nanni basin hydrology and the relationship of the swamp 
to the associated rivers or to groundwater.  Current conditions are unclear to what extent the swamp is 
characterized as open water, shrub, emergent, or forested, or to what extent the hydrology is 
characterized by permanent or seasonal inundation.   
 
There was an automated weather station in the swamp (location unknown) to collect meteorological 
data, but its status is not known.  As of 2013, there were also stations in the Nickerie River, Corantijn 
River and some areas of the irrigated polders.63  Flow measurements have been made in the rivers and 
creek in the past, but there is reportedly only one permanent water level monitoring station in the 
swamp (apparently not automated and location not available).  
 
A hydrology study was done in 1977 which reported that the swamp is mostly fed by rainwater and to a 
lesser extent groundwater originating from the Zanderij soil formation64 65on the south edge of the 
swamp, but no recent data have been produced and it is not known if groundwater determinations were 
made using piezometers.  Outflow from the swamp is from irrigation removal, leakages, canals 
discharging to the Corantijn Canal during high water seasons (south drain and P and E drain), and from 
plant transpiration and evaporation from the stored water in the swamp.  Outflow from the southern 

                                                           
58 Nationaal Surinaams Peil – National Suriname Level. 
59 Ouboter, 2012. 
60 Smith, Martin, Nov 2017 
61 DHV and AFco, 2008. 
62 DHV and AFco, 2008. 
63 Personal communication and map, Department of Hydrology, Ministry of Public Works, 2013. 
64 Sevenhuisen, June 1997.   
65 A land formation with an outcropping aquifer.   
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portion of Nanni Swamp is towards the Maratakka River on the east and to Kaboerie Creek and the 
Corantijn River to the south.66 
 
The maximum water level between 1962 and 1985 was measured in 1983 at 3.31 NSP.  The minimum 
level measured in 1984 was 0.59 NSP.67 
 
An evapotranspiration study was done in 2013, using existing data and modeling, which estimated the 
evapotranspiration rate at 1mm h-1.68,69  A spillway and canal at the east end of the Nanni Swamp 
retention dam is shown as a dotted line in the figure but was never constructed.   
 
 
4.2.2 Soils, Topography and Ecology 
 
Soils in much of Nanni Swamp basin are mostly clays, classified as “freshwater clay swamp soils”.  Soils 
along river levees along the Corantijn, Nanni, Nickerie and Maratakka Rivers consist of marshy fine 
sandy, silty and heavy clays and are classified as “river levee soils”.  There are also peat layers in the 
wetter areas of the swamp.   
 
In the southern and northwestern part of the Nanni basin, there is Kwatta landscape, which are fan-
shaped bundles of ridges.  Soils in the higher parts of the ridges consist of fine sands, classified as “ridge 
soils”.  Soils in the lower parts of the ridges are marshy and are characterized as heavy, fine, sandy loam 
classified as “ridge flank soils”.  Inter-ridge swamps occur between the ridges.70  
 
In the northern, lower area of the swamp, vegetation has been described as a low swamp forest 
dominated by Erythrina fusca (a leguminous tree).  The upper Nanni swamp has been characterized as 
high swamp forest, dominated by Mauritia flexuosa (also known as Buriti Palm), as well as species of 
Virola (a myrtle), Symphonia (tree used for timber and medicinal applications) and Euterpe (a genus of 
palm trees). 71,72  The high swamp forests have been characterized as being shallowly inundated with 
surface water fluctuations of between 0 and 80 cm.73  The current make-up of plant communities in the 
swamp is not known.   
 
Figure 9 is a photo in an unknown location in the swamp, indicating that at least part of the swamp was 
still characterized by young forest habitat as of 2011. Photos of the lower portions of Nanni Creek taken 
in 2009 as part of the preparation of the European Commission Master Plan (Figures 10 and 11) show 
varying types of vegetation along the creek banks. 
 
 
 
 

                                                           
66 Mertens, 2008. 
67 Mertens, 2008. 
68 1 mm per hour.  
69 Naipal, et.al., 2013 
70 Tenuissen, 1974. 
71 Ottema, 2012. 
72 Wikipedia.com 
73 Ottema, 2012. 
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Figure 9. Nanni Swamp (Source: OWMCP via Panoramio.com, 2011) 

 

  
Figure 10.  Vegetation along Lower Nanni Creek74        Figure 11. Vegetation along Nanni Creek75 

 
 
Nanni Swamp was mapped in 1978 along with other wetlands in the coastal lowlands.76  It has been 
proposed as a Nature Reserve however, the actual adoption of this designation has not moved forward. 
Kaburikreek area, which is upstream of Nanni Swamp but flows into Nanni Lake was also proposed as a 
Nature Reserve in the 1970s but no action on this has taken place.   
 
The Bigi Pan Multiple Use Management Area (67900 ha) and the Hertenrits Natural Reserve (100 ha) are 
located near the project area along the coast and to the north of the rice polders and along part of the 
right bank of the Nickerie River (see Figure 5), Bigi Pan is also designated (2009) as an Important Bird 
Area (IBA) by Birdlife International and STINASU and is part of the Western Hemisphere Shorebird 
Reserve Network.  Bigi Pan has a Management Plan that allows for sustainable uses such as fishing and 
tourism.  The Management Plan also states that draining and converting land to agricultural use is 

                                                           
74 European Commission, 2009 
75 European Commission, 2009 
76 Tenuissen, 1978 
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“incompatible” as an allowed activity in the protected area.  It also requires approval from the Ministry 
of Spatial Planning, Land and Forestry Management for any new dikes or waterways through the 
protected area. 77   
 
Another site in the project area designated as an IBA is southwest of Wageningen.  Known as the 
Northwest Suriname site, it appears to include part of Nanni Swamp, but has not received any special 
protection from the Suriname government.78  It should be noted that another proposed reserve can be 
seen in the lower left portion of Figure 5(green hatching), known as the Mac Clemen Forest Reserve.  It 
was proposed as a natural area to reconnect Nanni Swamp with the Corantijn River after the 
construction of the Corantijn Canal, but it was never realized and is apparently now used for agriculture 
by one producer.  Also, worth noting is that the areas circled in red are part of the European 
Commission’s Master Plan for Irrigation and are not proposed by this Project, nor are these areas likely 
to be developed as a result of this Project. 
 
Few studies of fauna that exist in the Nanni basin were found for this analysis and no current studies 
were located.  One study from 1978 observed the presence of giant river otters (Pteronura Brasiliensis) 
in the upper reaches of Nanni Creek, Nanni Lake and the Maratakka River.79 Nickerie River.  The 
International Otter Survival Fund reports the presence of these otters in the Corantijn and Nickerie 
Rivers as well.80  This species is listed as Endangered in the International Union of Conservation of 
Nature and Natural Resources (IUCN) Red List.81  In addition Nanni Swamp is reportedly home to 
populations of spectacled caiman (Caiman crocodilus) and manatees (Trichechus manatus).82  These 
species have not been evaluated for the IUCN Red List. 
 
No information has been found regarding the presence of aquatic species in the irrigation or drainage 
canals, however at least two species of cichlids (Crenicichla Nickeriensis and saxatilis), locally known as 
“datrafisi”, and another species – Geophagus brachybranchus, have been found in the upper Nickerie 
River.83  The cichlids have not been evaluated for the IUCN Red list.  The Geophagus is listed as of “least 
Concern”. 
 

4.2.3 Irrigation and Drainage Systems 

 
The Young Coastal Plain area along the entire width of the country was diked and drained, by canal 
systems to form polders for agriculture and settlements by early Dutch and Scottish settlers who grew 
principally sugar cane and some coffee, cacao and cotton on large plantations.  When the plantations 
were abandoned, many of these agricultural areas fell into disrepair, but some were converted to rice 
production and horticultural use.  Beginning in 1915, the Nickerie District began producing rice and has 
now become the principal rice production area of the country providing rice for export and local 
consumption.   Areas actively being used for rice production at this time are shown in Figure 12 in yellow 
(left bank) and pale green (right bank) of the Nickerie River.  The area shown in the light gray area along 
the Corantijn River (“MCP” area – Figure 12) is reportedly used for cattle grazing, because it does not 
receive sufficient water in dry seasons to allow for rice production.   
 
 
 
                                                           
77 https://info.undp.org/.../Bigi%20Pan%20Management%20Plan%20March%2014%20 
78 Spaans, et. al., 2015. 
79 Duplaix, N., 1980. 
80 http://www.otter.org/Public/AboutOtters_OttersAroundTheWorld_SouthAmerica.aspx, accessed Dec 8, 2017. 
81 IUCN, 2017. 
82 Ritzema et.al., 2012 
83 Mol, J.H., 2012. 
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Figure 12.  Irrigation and Drainage Sources and Main Infrastructure84 

 
 
 
 
The irrigation and drainage systems in use today are based on the original systems installed by settlers. 
The main infrastructure making up the system is shown in Figure 12.  The blue squares represent inlets 
and the red squares, outlets.  Water for irrigation on the left bank of the Nickerie River comes from 
Nanni Swamp via gravity flow.  Polders on the right bank of the Nickerie River receive water via pumping 
from the Nickerie River through the Wageningen pump station.  The Corantijn River provides irrigation 
water through the Corantijn Canal to the right bank of the Nickerie River during the dry seasons via a 
pump station (Wakay station) located upriver well beyond the point where the saltwater wedge moves 
into the river (as much as 75 km inland from the mouth of the river).  It should be noted that the original 
planned construction for the Corantijn canal was not completed, leaving the north end discharging 
directly to Nanni Swamp and not to irrigation canals.  
 
The proposed project will primarily benefit the polders on the left bank of the Nickerie River, in other 
words, using water from the Nanni Swamp when water levels are sufficiently high to allow for gravity 
flow into the irrigation canals, and from the Corantijn River via the Corantijn Canal, when the Nanni 
Swamp can no longer supply gravity flow water during the dry season.  This means that when water 
levels in the swamp drop below 1 meter from the top of the dam, water is then pumped from the 

                                                           
84 After European Union, 2009. 
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Corantijn Canal.85  No information is available regarding the water levels in the swamp or the associated 
creeks/rivers during the dry seasons, but it is believed that the swamp does not completely dry out.86  
However, the European Commission Master Plan for Irrigation states that Nanni Swamp is “very 
sensitive to drought.”87  This Plan also states that Nanni Creek still has water withdrawn from it in the 
dry season, without regard to any environmental baseline flow.  Due to the lack of sufficient 
hydrological data for Nanni Swamp and its associated creeks and rivers, it is not possible to verify this 
statement or to fully understand the complex hydrological system. 
 
It should be noted that there is insufficient water available in the Nickerie River to adequately supply the 
polders on the right bank of the River during the dry seasons.  This problem is compounded by the fact 
that saltwater intrudes into the River during low flow periods when the saltwater wedge can reach as far 
as 75-80 km upriver.  When salinity levels reach 1000 ppm at the pump station, pumping is stopped to 
avoid damaging the rice crop.  It is reported that the frequency of salt water reaching that far into the 
river has been increasing in recent years.  This Project will not address this problem, as a change in 
practices or a new water source will likely need to be developed to increase flows.88   
 
An estimated 30,000 ha of land is currently irrigated, but potentially 55,000 ha could be irrigated by 
improving water management and investing in infrastructure.  Much of the irrigation and drainage 
infrastructure suffers from lack of maintenance, including broken or absent gates, canals clogged with 
sediment and weeds, eroded dike banks, and faulty equipment for safely lifting gates.  The backlog of 
maintenance, as well as lack of budget resources has resulted in poor control of irrigation water 
distribution and significant water waste, with some farmers receiving too much water (which then has 
to be pumped out of their fields to avoid damaging the crop) and others not receiving enough, thus 
affecting yields.  Some areas only receive sufficient water for one annual crop.  Other fields receive so 
little water, they are abandoned or have been converted to grazing cattle.   
 
Flooding has also become a problem in recent years, due to increased precipitation during the rainy 
season.  The system was not designed to handle significant increases in rainfall.  The main outflow of the 
Nanni swamp is through the Nanni spillway into the Nanni Creek on the west side at the outflow to the 
Corantijn canal (note that the outflow to the Corantijn Canal at about river kilometer 25, is a secondary 
outflow and is at a higher elevation than the Nanni Spillway).  The outflow on the eastern side of the 
Nanni swamp retention dam should have been through the Maratakka spillway that was never 
constructed. Excessive rainfall as occurred recently in the Nanni swamp caused serious flooding and 
damage to infrastructure as the capacity of the Nanni spillway is insufficient to handle the excess water.  
As an emergency response to prevent flooding of Nieuw Nickerie and polders, the government broke 
through several dikes in the “MCP” area to allow discharge to the Corantijn River, which, in turn, 
damaged the south drain infrastructure. 
 
 

4.4 Water Quality 
 
There have been sporadic water quality studies done in the Nickerie District irrigation system, but there 
is no system of comprehensive water or sediment quality testing, aside from some salinity monitoring in 
the Nickerie River.  The few water quality reports found during this environmental assessment only 

                                                           
85 Personal communication Mr. van der Kooye, LVV, November 2017. 
86 LVV, personal communication, Nov 2017. 
87 European Commission, 2009. 
88 A small increase of flows into the Nickerie River during the dry season may be provided if the Maratakka spillway project is 
financed by this Project, but this has not been well defined (see Section 5.2) 
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include conventional parameters such as pH, suspended solids, conductivity, and dissolved oxygen.  No 
information on sediment quality or chemical contamination have been found for this report.   
 
Some water quality sampling was done in 2008 in the Corantijn Canal and in Nanni Swamp near the 
canal, using field analytical equipment to test pH, conductivity and temperature.  The pH levels ranged 
from 4.8 to 5.5.  Temperatures (measured at only 3 locations) ranged from 25-28oC (the highest at the 
South Drain).89   
 
A more recent water quality study was done by a student as part of a vegetation survey in the inlet and 
outlet canals, but did not include any pesticide or heavy metals testing.  Again, measurements were 
made using field meters.90  Samples were collected in areas outside of the direct influence of the 
irrigation system, including one from Kaburikreek91, as well as in water supply canals and drainage 
canals in various polders.  Results for pH included 4.4 at Kaburikreek, and ranged from 5.5 to 6.6 in 
supply canals and 5.7 to 6.7 in drainage canals.  Dissolved oxygen levels, which were very low, ranged 
from 0.22 to 2.47 ppm in the supply canals and 1.5 to 2.12 mg/l in drainage canals (only 1.2 mg/l in 
Kaburikreek).  Turbidity levels in the discharge canals were orders of magnitude higher than in supply 
canals.  Temperatures were similar in all samples ranging from 26 to 30oC.  As would be expected due to 
the use of nitrogen fertilizers, nitrate and ammonium levels were significantly higher in drainage canals 
compared to supply canals.   
 
Despite reports that excessive pesticides are used in Nickerie for rice production (see Section 4.5), no 
data are available to indicate if pesticides are present in the water column (most likely in the suspended 
solids), if there is any accumulation of these chemicals in canal sediments, or if pesticide use is affecting 
the estuarine area of the Corantijn River or other coastal areas. 
 

4.5 Rice Production Practices and Pesticide Use 

 
In the Nickerie District, farmers who have full access to irrigation water throughout the two dry seasons 
plant two crops of rice annually.  The spring planting season is generally from the second week of 
November until end of December and the fall planting season is from the second week of May to end of 
June.  Timing varies to some extent depending on the weather. 
 
Fields are prepared when submerged, which accounts for the highest water use in the rice production 
cycle.  Farmers sometimes attempt to level the fields at this time using heavy equipment and sometimes 
dragging boards across the field with a tractor, but this approach is reported as being not very effective.  
The rice is then seeded while the field is still submerged.  Plants are irrigated throughout the dry 
seasons, as needed.  Water demand increases again during harvest.   
 
Chemical pesticides to control pests and diseases in rice, fruits and vegetables are widely used in 
Suriname, but also misused (i.e., higher and more frequent doses than recommended, mixing pesticides, 
and using prohibited pesticides).92  Rice farmers (especially larger operations) use pesticides in a 
preventative manner, before a problem has even been diagnosed.  LVV reports that rice farmers 
typically use higher dosages of pesticides than the packaging states, as well as mix various pesticides 
into cocktails.93  Rice polders and banana plantations are sprayed aerially for insect control on both large 

                                                           
89 Mertens, 2008. 
90 Doergawaterplanten, S., 2010 
91 A small black water creek north of the village of Washabo that flows into Nanni Lake.  
92 LVV, Open Field, Aug 2016. 
93 LVV, Rice, Aug 2016. 
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and small farms, and planes often pass directly over homes that are adjacent to the rice fields.94  
Insecticides used in rice production in the Nickerie region include:  diazinon, lambda-cyhalothrin, alpha-
cypermethrin, and imidacloprid, among many others.  It should be noted that all of these insecticides 
are classified as Moderately Hazardous (Class II), primarily to human health, by the World Health 
Organization (WHO).  Fungicides and molluscicides are also used.   
 
Herbicides are routinely used for cleaning weeds from irrigation and drainage canals by LVV and farmers 
(as much as four times per year), and generally are applied using backpack sprayers from small boats.  
According to LVV, glyphosate represents the largest volume of herbicide used in rice production areas 
(but it is not the formulation approved for aquatic use, which means the formulation being used may be 
toxic to aquatic life).  Glyphosate has recently been determined to be a potential human carcinogen.  
Other herbicides used/imported include 2,4-D, paraquat, glufosinate ammonium, and bispyribac-sodium 
(of these the first three listed are classified as Moderately Hazardous by WHO – Class II).  Suriname is 
poised to ban importation of glyphosate beginning in 2018, which will allow its use for one year after the 
date the importation is banned.  It is also working on banning importation and future use of paraquat.   
 
It should be noted that the Ministry of Public Works has been prohibited from herbicide use to maintain 
canals under its jurisdiction, apparently out of caution to prevent any groundwater contamination to a 
drinking water well installed to supply Nieuw Nickerie.  Therefore, weed control in the primary canals is 
done mechanically with hydraulic equipment from each side of the canal (when there is funding).95   
 
Herbicides are also used by farmers in the rice fields to combat red rice, an invasive weed that tends to 
grow in the higher, drier areas of unlevelled rice fields.  It has been reported by LVV that herbicide 
applicators seldom, if ever, use personal protective equipment when mixing or spraying chemicals.96 
 
No specific information is available on how farmers use pesticides or which pesticides are used for which 
pests, except for some information on registered pesticide imports.  Annex A provides a list of pesticides 
imported in 2016.97  There have been many rejections of fruit and vegetable exports to Europe due to 
pesticide residuals in excess of allowed limits, suggesting improper use of pesticides.9899  There have 
been anecdotal reports of accidental pesticide poisonings, but no recorded data are available.  No 
information is available as to how farmers dispose of excess pesticides or empty containers.   
 
ADRON, with FAO funding, has carried out IPM demonstrations and farmer schools in the past in an 
attempt to rationalize and reduce pesticide use, but when the funding ran out, the program ended and 
farmers reportedly went back to their traditional methods of using pesticides in a preventative manner, 
and not when pest levels warranted their application.100 
 
 

4.5 Socio-Economic Characteristics Nickerie District 
 
According to the 2012 census about 34,000 people live in the Nickerie District.  Rice production is by far 
the most important economic activity in Nickerie.  Of the 27,000 ha of land currently irrigated, most of it 
is in rice production, which accounts for nearly 90-95% of total rice production in Suriname.101 

                                                           
94. Personal observation and personal communication, Carmen vanDijk, October 6, 2016 
95 Personal Communication, Ministry of Public Works, Mr. Berg, November, 2016. 
96 Personal Communication, LVV, November 2017. 
97 CAHFSA, www.cafsa.org/regisered -pesticides/Suriname, 2016. 
98 Wijngaarde, Jenna, Aug. 2016. 
99 Abdoel, W, May 2016. 
100 ADRON, Personal Communication, October, 2016. 
101 Garrido et al, 2013. 
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Small to medium rice farmers in the Nickerie District average plot sizes range from 3.5 to 12 ha.  Farms 
are classified as small if they are less than 24 ha and medium if they are less than 250 ha.  Most rice 
farmers also have second jobs or run small businesses.102  There are six major rice producers, a large 
banana producer (12000 ha) and some ranchers raising cattle.103   
 
According to the Suriname Agricultural Census of 2008, the total amount of land under production 
between 2000 and 2010 by small farmers compared to those over 12 ha was similar - ranging from 
about 17000 to 25500 ha for small farmers and between 18000 and 30000 ha for farmers with over 12 
ha each of land.  Production in tons for the same period for small farmers ranged from about 71000 to 
114,000 and for large farmers from 74,000 to 112,000.104  In fact, small farm production exceeded the 
larger farm production between 2003 and 2008 and again in 2010.  Thus, it can be seen that the 
contribution of small farmers is significant.   
 
Most of the population and the farmers are of Hindustani origin representing about 60% of the total 
population105, and there are reportedly no members of vulnerable populations significantly participating 
in rice production, although the agricultural census of 2008 (the most recent) did not track ethnicity of 
farmers, aside from questions about nationality for contracted farmworkers (98% of whom were 
Surinamese and a small percentage were reported as Guyanese and Haitian).106107  
 
The indigenous villages of Apoera, Section and Washabo are located on the Corantijn River, about 150 
kilometres from the coast, and well outside the impact area of this Project. The people in the villages are 
mostly Arowak (Lokono) Indigenous peoples, but there are also Carib (Kariña) and Warau inhabitants.  
The communities practice the traditional activities of hunting, gathering, fishing, and agriculture and 
grow crops such as cassava, plantains, peppers, and sugar cane for their own consumption and in some 
cases to sell in Nieuw Nickerie.  108. 
 
As previously mentioned, rice farming became highly mechanized starting in the 1950s, which changed 
the involvement of women in rice farming.  Prior to that time, women were involved in planting and 
harvesting.  Now, of the total number of farmers in Nickerie (2008, the most recent agricultural census), 
76 out of 1365 were women.  Female contracted labor at that time was 246 women compared to 3906 
men.  Eight women reported that they operate irrigation and drainage equipment, compared to 535 
men.  Overall only 1% of farmers that operate any kind of farm machinery were women.   
 
It should be noted that women traditionally did not work outside the home, but are starting to do so 
more and more.  Some grow fruits and vegetables on small plots around their homes (an exact number 
is not available), which are sold for local consumption.  This horticultural activity also depends on 
irrigation water.109 
 
 

                                                           
102 Personal communication, Mr. van der Kooye, LVV, November 2017 
103 World Water Net, 2013.  
104 Data are for entire country and not only for Nickerie region, but this region accounts for as much as 95% of total rice 
production. 
105 2012 Suriname census 
106 Garrido, et al., 2013 
107 LVV personal communication 2016. 
108 IDB, 2008.   
109 LVV, Mr. van der Kooye, personal communication, Nov 2017. 
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4.4 Water Boards, Nickerie District 
 
Twelve water boards were established in Nickerie in 2006 (see Figure 13 – the established water boards 
are those on the left bank of the Nickerie River that are not designated in yellow).  Of those only one has 
adopted its bylaws, but has not begun assessing fees for performing its own maintenance of the 
irrigation and drainage systems.  Five water boards have had their polders rehabilitated by LVV.  A 
contractor has been selected for the rehabilitation of the Groot Henar polder, but the work has not 
moved forward because of lack of funding.  Of the 6 remaining polders, 4 have had feasibility studies 
completed to identify the needed rehabilitation and two still need studies to identify the rehabilitation 
needs.  The status of the 12 water boards is summarized in Table 1. 
 

Figure 13.  Water Boards in Nickerie District 110 

 

 
Table 1. Water Boards & Status of Polder Rehabilitation111 

Water Boards Area  
(ha) 

Number 
Parcels 

Number 
Farmers112 

Status of Rehabilitation 

Groot Henarpolder 2,242 605 598 Study complete, contractor selected, no 
funding available 

Europolder-Noord 1,035 164 160 Completed 2013 

Corantijnpolder 747 573 573 Completed 2014 

Sawmillkreekpolder 481 219 97 Completed 2009 

Hamptoncourtpolder 894 591 540 Completed 2009 

Van Drimmelenpolder 850 568 568 Completed 2011 

                                                           
110 Source:  European Commission, 2009. 
111 Modified from Garrido et.al, 2013 and Smith, Martin, Oct 2017 
112 Note that the numbers of farmers shown in the water boards does not correspond with the number of farmers reported in 
the 2008 agricultural census.   
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Clarapolder 1,366 455 365 Study completed 

Uitbr. Gr-Henarpolder 1 & 2 1,804 172  Study needed 

Europolder-Zuid 1,140 214 214 Study needed 

Paradise & Longmay 980 922 536 Study done 2016, contractor selected  

Nanni & Brutopolder 1,447 266 262 Study completed 

Wasima (Waldeck,Sidoredjo & 
Margarethenburg ) 

352 370  Study completed 

Totals 13,438 5,119 3,913  

 
 

V. PROPOSED PROJECT ACTIVITIES  
 
The present situation of the drainage and irrigation system - poor water management and damaged or 
non-functioning infrastructure due to deferred maintenance - is resulting in considerable water losses, 
high pumping costs, increased production costs and losses in production.  To improve this situation the 
Project proposes to fund rehabilitation of irrigation and drainage systems of six water boards’ polders 
(those that have not been rehabilitated recently with other funding sources), as well as repair key 
infrastructure of the main irrigation and drainage system.  Further, the Project is considering finishing 
the Corantijn Canal and constructing a new spillway/canal at the eastern end of the Nanni Swamp 
retention dam near Maratakka Creek.  In addition, the Project will provide support for water board 
operations and institutional strengthening for water resource management as explained in Sections 5.3 
and 5.4 below.   
 
 

5.1 Proposed Rehabilitation of Water Board Polders 
 
The Project proposes to finance the rehabilitation of the Groot Henar, Paradise and Longmay, Wasima, 
Nanni and Bruto, Clara, Europolder Zuid, and Uitbr. Groot Henar polders.  The result of this 
rehabilitation will cover 7000 ha and will benefit nearly 2,000 farmers.  The activities will include studies 
to develop plans and cost estimates, where not completed already, and construction.  Construction 
activities will include all structural improvements for the appropriate regulation and operation of the 
I&D system of each water board (canals, hydraulic structures) as well as functioning of the drainage 
systems (dams and dikes) and improvement of the internal road systems to ensure adequate access to 
agricultural land and cultural operations. 
 
Activities likely as part of the rehabilitation include113: 
 

• Clearing of blocked siphons (debris and vegetation) 

• Replacement of siphons 

• Repair and/or reshaping of clay levees 

• Repair of access roads (sanding and reinforcement with shells) 

• Installation of sluice gates 

• Deepening and reshaping of canals 
 

While the planning and detailed design of the rehabilitation works will be awarded to specialized 
consultants and implementation of the rehabilitation projects will be tendered and awarded to qualified 
contractors, the goal is to have each water board involved in establishing priorities, having input into the 
designs and implementation, and formal approval of the completed projects before transferring them 
back to the water boards 

                                                           
113 Activities will depend on the specific needs identified in the studies for each water board,   
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5.2 Proposed Main Irrigation and Drainage System Infrastructure Repair and Construction  
 
Table 2 lists the possible repair and construction activities that are under consideration for financing by 
the Project.  Funding limitations may mean that not all the listed projects will be carried out under this 
Project.  Prioritization of the activities and more detailed descriptions of the work and cost estimates are 
still in the planning stages as of this writing.   
 
 
Table 2. Proposed Infrastructure Projects Main Irrigation and Drainage System 
 

Infrastructure Description Proposed Work 
Nanni inlet 
structure 

Inlet structure to: 
van Wouw canal; Tondonsi canal serving 
Europolder Zuid; Eastern lateral van Wouw 
canal serving Europolder Noord; van Wouw 
Commercial farms of Mangli and Baitali; 
Clara distribution box serving the 5 western 
WB polder systems (Corantijn, Clara, Nanni 
& Bruto, van Drimmelen, Wasima en 
Europolder Noord)  

• Replace steel gates 

• Reconstruct roofing to allow safe 
installation of the pulleys 

• Replace wooden retaining walls 
(causing erosion of dikes) 

• Stabilize concrete retaining walls at the 
inflow side of the structure 

Nanni spillway Function is to release excess floodwaters 
from the Nanni swamp at times of high 
rainfall 

 

• Replace missing wooden beams 

• Repair and reinforce retaining walls on 
the outflow side  

• Reshape and increase height of 
earthen dam on the south side 

• Clean out Nanni Creek outlet to 
increase the outflow capacity 

Kugh inlet 
structure 

Inlet from the Suriname canal to the Lateral 
Canal and Suleiman canal, serving 
“Hampton court polder” and “Groot Henar 
polder” (Suleiman inlet) and “Uitbreiding 
Groot Henar” en “Autonoom” polders 

• Repair or replace 3 inlets gates  

• Repair or replace lifting devices  
 

Ha canal inlet 
structure 

Inlet structure from Surinam canal into the 
HA canal with flow regulating gate which 
serves Paradise-Longmay, Sawmillkreek 
and Bacoven polders 

• Repair & replace non-functioning 
spindle gate  

• Increase height of gate to prevent 
overflows during high water events 

Clara distribution 
structure 

Flow distribution and regulation structure 
serving 5 polders : Corantijn, Clara, Nanni-
Bruto, van Drimmelen, Wasima 

 

• Replace all 5 non-functional spindle 
gates  

• Close provisional outlet to Nanni-Bruto 
polder  

Drie koker inlet Inlets from HA canal to 3 lateral canals 
serving Longmay-Paradise and 
Sawmillkreek polders 

• Repair 3 inlets which lack closing gates  

Ataoellahweg 
culvert 

Passage under the Attaoellahweg road 
culvert after the inlets to the Bacoven 
polder & inlet into the HA canal towards 
the “Drie Koker” inlet 

• Repair damaged inlet gate  

Hamptoncourt 
inlet  

Inlet from Suleiman canal to Hampton Court 
polder 

• Replace missing gate and install spindle 
structure 

Nanni sluice  Drainage outlet from Nanni polder into the 
Corantijn river  

• Clean and repair 4 doors  

• Install lifting devices  

• Repair retaining walls of inlet and outlet  

Clara sluice Drainage outlet from Clara polder into 
Corantijn River 

• Completely overhaul sluice  

• Replace gates and door frames 
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5.3 Support for Water Board Operations114 

 
Water boards will need assistance and support in order to take over the irrigation and drainage 
maintenance operations and to function effectively.  The Project proposes to finance various activities 
designed to provide this support.   
 
Such measures will likely include: 
 

• Completion of legal procedures and certification by RO of individual water board bylaws (Keur 
and Legger) to formally transfer O&M; 

• Provision of meeting and office facilities for clusters of water boards;  

• Assignment of an independent Water Controller paid by the Government to assist in 1) the 
preparation of annual O&M plans; 2) development of water distribution and operational 
procedures; and 3) control of the maintenance obligations of the water board farmers 

 

                                                           
114 Smith, Martin, 2016 

 • Replace concrete  

• Deepen outlet  

Hazard sluice Drainage outlet from Bacoven and 
Europolder into the Nickerie River 

• Replace 4 gate doors  

• Repair or replace retaining walls at inlet 
and outlet and install protection to 
avoid scouring 

Hamptoncourt 
sluice 

Drainage outlet from the Hamptoncourt 
polder into the Nickerie River 

• Clean and repair outlet gates  

• Repair retaining walls on inlet and outlet 
side  

• Deepen outlet  

Henar sluice Drainage outlet from Groot Henar polder 
into Nickerie River 

• Repair 3 of 4 steel doors with wooden 
gates, or repair existing  

• Construct overhead structure to allow 
safe lifting; 

• Repair retaining walls on inflow and 
outflow sides 

Maratakka spillway 
and canal 

Planned spillway from Suriname canal into 
the Maratakka River which flows into the 
Nickerie river to evacuate excess flood 
waters from the Nanni swamp in the event 
of heavy rains & allow some additional 
inflow from eastern part of Nanni swamp 
into the Nickerie water in dry seasons 

• Construct spillway and canal to connect 
to Maratakka River 

Zuid (south) drain Drainage outlet for excessive flood waters in 
the Corantijn canal into the Zuid drain 

• Fully reconstruct damaged inlet side  

• Repair damaged retaining walls and 
foundation  

Corantijn canal 
completion,  

Canal built to provide pumped water to left 
bank of Nickerie River polders in dry season 
(not completely finished as planned) 

• Complete construction of the canal, 
including associated reworking of 
infrastructure to connect canal directly 
to irrigation and drainage system 
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In order to help promote the payment of fees by water boards, based on their annual O&M plans the 
following type of support will be provided: 
 

• Assist in the development of legislation and procedures for collection of fees through the 
District Administration; 

• Provision of transitional financial support by the Government to assist water boards in the 
preparation and implementation of O&M works; and  

• Providing training and capacity building program for the Water Board Committee and the 
proposed Water Controller.   

 
Despite the fact that there have been capacity building programs, such as one funded by the European 
Union, to inform farmers about water board operation, further training and capacity building through 
provision of information, instruction manuals, courses and in-service assistance are needed that could 
include the following procedures to help water boards operate:  
 

• Scheduling and running water board and the Water Board Committee meetings, creating 
agendas, determining the quorum, voting, decision-making and responsibilities for execution of 
decisions. 

• Creating record-keeping procedures, such as maintaining lists of water board members and the 
ledger. 

• Norms, standards and unit costs for determining annual budgets for ongoing maintenance of 
irrigation and drainage infrastructure. 

• Establishment of the water tax assessment (“kohier”) and dispatch of water tax bill for each 
member; 

• Hiring consultants and contractors to carry out specific studies and construction work 

• Inspection (“schouw”) of completed maintenance and rehabilitation works carried out by 
members and contractors. 

 
Although the focus of the capacity building program will be on capacity building of water boards and the 
Water Board Committee, training and guidance to staff from the Ministries, members of the District 
Water Commissions, and the Water Controller will also be financed.  Training would focus on clarifying 
responsibilities of the DIDCWG and DWC; identifying water board and the Water Board Committee’s 
training needs; and technical aspects of sustainable irrigation and drainage management.  
 
The Project may also provide for some start-up working capital as an incentive to kick-off water board 
operation that would pay for: 
 

• Advertising costs included in the approval procedures for the By-laws; 

• Basic office and administration supplies; 

• Rent of office and meeting space; 

• Specialized training;  

• Communication expenses (telephone, newspaper, internet, notice boards) 

• Travel to meetings or events; and 

• Emergency budget for urgent repairs.   
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5.4  Institutional Strengthening for Improved Water Resources Management 
 
In addition to the institutional strengthening activities mentioned for supporting the water boards the 
Project may provide strengthening activities to the OWMCP and LVV to improve water resource 
management over the long term.  This could include support for the introduction of operational plans 
under various water supply and climate scenarios and the implementation of rotational water supply 
and crop water calendars.   
 

5.5 Possible Incentives to Farmers to Support Sustainable Agriculture 

 
The Project is considering possible support to farmers in diversifying crops, as well as improving the 
sustainability of rice production.   
 
Leveling of rice fields is being considered as a possible cost-sharing technology for interested farmers.  
The mechanisms of this are not yet determined.  Leveling rice fields has been shown to increase yields 
and is effective at reducing the presence of red rice, an invasive weed of rice fields that typically grows 
in the drier/higher micro-elevations of the rice fields.   
 
Another area of possible support to farmers is the introduction of alternate wet/dry practices to reduce 
water use.   
 
 

VI. ASSESSMENT OF SOCIO-ENVIRONMENTAL IMPACTS AND PROPOSED 
MITIGATION MEASURES 

 
The activities proposed for each of the components and activities within them were analyzed to assess 
the potential for both positive and adverse socio-environmental impacts and risks, with a focus on the 
issues identified in the Bank’s Environmental Safeguard Screening report.   
 
No adverse socio-environmental impacts are expected from the implementation of Component 2.  
Instead this component will contribute to improved data collection and therefore management of 
agricultural information.   
 
The impacts and risks that were identified in the socio-environmental analysis for Component 1 are 
discussed below, together with the recommended mitigation or compensation measures for reducing 
risks and impacts.  They are also summarized in Table 3.   
 
 

6.1 Potential Impacts to Water Resource Supply and Hydrology  
 
The proposed rehabilitation projects for the six water boards as well as the proposed projects in the 
main irrigation and drainage system will result in significant reductions in water waste and water loss.  
These reductions, coupled with an improved and more efficient irrigation water distribution system 
(even if the Corantijn Canal extension is not completed) is expected to supply all the irrigation water 
necessary for the additional 27,000 ha that can be irrigated, without withdrawing any additional water 
from Nanni Swamp or its tributaries.115  Therefore, there should be no net increase in irrigation 
withdrawals either from the swamp or from the Corantijn River via the Corantijn Canal.  This assumption 

                                                           
115 Personal communications, M. Smith, G. van der Kooye, November 2017.   



 

Environmental and Social Assessment Report, SU-L1052, Feb 26, 2018 Page 41 

is based on the fact that only so much water can be withdrawn from Nanni Swamp due to the fact that it 
is operated via gravity flow and once the water level drops below the elevation of the withdrawal canals, 
no more water can be withdrawn during the dry seasons.  This is when pumping through the Corantijn 
Canal begins.   
 
There is a risk that the construction of the Maratakka Spillway, however, could lower water levels in the 
swamp during the dry seasons, over what is currently withdrawn for irrigation.  It will depend on the 
elevation of the spillway, which has not yet been designed but a level of 3.65 NSP has been proposed 
but there is no design for this project yet.  This elevation compares to the existing crest level of the 
Nanni Swamp retention dam of 4.45 NSP, and would not exceed the amount of water currently 
withdrawn from Nanni Swamp during dry season irrigation (when water levels drop to 1 meter below 
the crest of the dam).  In order to prevent possible adverse impacts to the water levels of Nanni Swamp 
during the dry seasons, the design of the Maratakka spillway should be evaluated prior to issuing bid 
documents and again during construction to ensure that the spillway elevation does not cause a 
significant increase in water withdrawals from the swamp.   
 
If the Corantijn Canal were completed as part of this Project, water that now gets pumped into the Nanni 
Swamp during the dry seasons, would no longer be directed into the swamp, but would bypass the swamp 
and go directly into irrigation systems.  This will obviously be a change in the current swamp hydrology, 
but the impacts of this are not likely to be significant, as such fluctuations in water levels in the swamp 
are normal.   
 
As previously mentioned, there is insufficient hydrological data and no ongoing hydrological monitoring 
to predict with certainty how the swamp hydrology or that of its tributaries will be affected, if at all by 
this Project.  In order to provide information for decision-makers for future planning, especially if the 
European Commission Master Plan for Irrigation were fully implemented or there were other proposals 
to increase water supply in order to expand to new polders it is recommended that the Bank finance 
installation of a permanent hydrological data collection system, along with the necessary support 
software and hardware and training to operate the system and provide real time as well as historic 
hydrologic information to inform operation of the irrigation system as well as future expansion.  It would 
also be useful to install a permanent water level monitoring study in the irrigation system to assist 
managers in regulating water distribution. 

 

6.2 Impacts or Risks to Fragile or Protected Ecosystems 

 
No expansion of agricultural activities into protected areas (Bigi Pan and Hertenrits) is expected due to 
the Project, because there is already a large supply of formerly agricultural land available, as well as 
existing agricultural land that is underutilized due to lack of irrigation on the left bank of the Nickerie 
River that will benefit from the Project   It is expected that the Project will benefit the existing polders 
on the left bank of the Nickerie River.   
 
There are no expected adverse impacts to Nanni Swamp ecosystems, as they are already highly 
disturbed by historical activities and water levels in the swamp are not likely to be significantly changed 
by implementing the Project.  However, no current information is available to assess potential impacts 
to fish, wildlife or vegetation if there is future expansion of polders beyond what is expected due to this 
Project.  Therefore, a study of the basin ecosystem is recommended to inform future potential 
expansion of polders and resulting development of additional water supply for irrigation.   
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6.3 Hazardous Materials 

 
In terms of direct impacts, there will be no use of pesticides to implement the infrastructure work to be 
carried out for the Project.  All cleaning of canals to be financed by the operation will involve 
manual/mechanical removal of sediments with heavy equipment and not herbicides.  
 
In the long-term however, because of the irrigation and drainage improvements implemented by the 
Project will likely cause in an increase in the amount of land to be put into rice production (as many as 
an additional 28,000 ha) because of improved irrigation and drainage.  As a result, it is probable that 
there will be a corresponding increase in the use of pesticides and chemical fertilizers by farmers, in 
keeping with their current practices.  Pesticide use will include chemical control of weeds in canals, and 
weed, insect, fungus, mollusk and other pest control in the polders.  The high cost of manual or 
mechanical control of weeds in canals makes it unlikely that farmers will abandon chemical use for this 
purpose.   
 
This Project is not designed to directly address ways to reduce pesticide use by farmers.  However, as a 
proposed mitigation measure the Project should finance a water and sediment quality study of the 
discharge canals and other locations in the polders to better evaluate the impacts of pesticide use in the 
rice growing region of Nickerie.  It is further recommended that a survey of farmers be carried out in 
conjunction with the sampling program to interview them about their pesticide use practices to gain a 
better understanding of the pesticides used and how they are applied, which could then inform the 
sampling plan.   
 
Supporting farmers in land leveling their polders would help reduce herbicide use for controlling red rice 
and other weeds.   
 
It should be noted that the IDB will be providing support to LVV for its Pesticide Management Program 
through the Agriculture Competitiveness Program slated to begin in early 2018.  The Program will 
contribute to better control of pesticides on a national level by strengthening regulations, inspection 
capacity, public information campaigns, and laboratory capability for testing pesticide residues and 
pesticide content.  In addition, the Program will fund a small innovation project to develop and promote 
IPM in rice farming in collaboration with ADRON.  
 
 

6.4 Potential Temporary Impacts from Infrastructure Repairs and Construction, Pollution 
Abatement 

 
Short-term temporary impacts from construction of the proposed infrastructure projects are possible.  
They could include:  dust generation, erosion and sedimentation into canals and rivers, noise 
generation, and discharge of liquid waste materials (such as excess concrete or waste water from 
concrete mixing) into water bodies or other uncontrolled locations.  It should be noted that total 
suspended solids in the irrigation and drainage canals are already high under normal operation, 
therefore the impact of increasing sediment loads during construction activities is likely to be minimal.  
There are potential risks of pollution to soils, surface water and groundwater if hazardous materials or 
petroleum products are used and not properly managed.  If companies contracted for the rehabilitation 
works establish a works yard where hazardous materials or bulk quantities of petroleum products will 
be stored, these materials should be properly stored to prevent accidental releases from spills or leaks.   
 
There are potential adverse environmental impacts if materials needed for construction (gravel, sand, 
shells, lumber) are extracted from unauthorized locations such as riverbanks, beaches, and forests.   
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All these potential impacts and risks can be reduced and managed by requiring that contractors use best 
construction practices for environmental management, perform work during the dry season and/or 
when canals are not full and only obtain bulk construction materials from locations licensed by the 
Ministry of Natural Resources.   
 
 

6.5 Solid and Hazardous Waste Generation 
 
Construction wastes will be generated as a result of the infrastructure rehabilitation, which if not 
properly managed, could block canals, interfere with irrigation and drainage infrastructure and create 
visual pollution.  This can be mitigated by ensuring that contractors be required to dispose of all 
construction wastes in the Nickerie landfill or other authorized location.  This requirement should be 
spelled out in tender and contract documents and monitored during construction activities.   
 
 

6.6 Occupational Health and Safety Risks 
 
The rehabilitation, construction and repair projects will all create risks to construction workers and 
potentially the public.  Risks include slips and falls, accidents due to operation of heavy equipment, 
lifting accidents, accidents from using power tools, cave-ins from excavations, heat exhaustion, insect 
and snake bites, working over water, and others.  To minimize such risks, contractors should be required 
to use appropriate procedures to protect workers, provide personal protective equipment (PPE) and 
ensure that they are used and comply with all Ministry of Labour policies related to occupational health 
and safety, and ILO Code of Practice for Health and Safety in Construction.  This requirement should be 
specified in tender and contract documents and compliance should be monitored as part of the 
supervision of construction activities.   
 
 

6.7 Potential Social Impacts and Risks  
 
Positive social impacts are expected from implementation of the Project over the long term because of 
increased rice yields and resulting increases in incomes for farmers.  It is expected that productivity will 
increase as a result of irrigation and drainage improvements.    
 
There is no resettlement required for the implementation of this Project.  Similarly, there is no 
anticipated loss of livelihoods as a result of the Project  
 
If the Project provides some cost-sharing incentives for farmers to level their fields, this would also 
represent a positive social impact due to the likelihood that it would increase rice yields and reduce the 
costs of applying herbicides and the health risks involved in their application to combat weeds like red 
rice.  If other farmers see the benefits of land-leveling and adopt the technology, it would multiply the 
positive social benefits. 
 
The key social impact of this Project is related to the goal of having water boards become responsible for 
the costs of maintaining their internal irrigation and drainage infrastructure through the payment of an 
annual fee to cover the costs of the annual operation and maintenance plans of their polders.  While 
medium and large farmers may not find this payment to be a hardship, small farmers may.  However, 
the fees will be based on the number of hectares each farmer uses within the water board, which are 
generally less than 12 and as much as 24.  Per hectare cost of annual operation and maintenance 
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activities will be developed and discussed during Project preparation, as will the issue of capacity of 
small farmers to afford the fees. 
 
The idea of having water boards take on the cost of maintenance and operation of the irrigation and 
drainage systems in their polders is well known among the affected farmers and OWMCP has carried out 
a capacity building project in conjunction with the European Union in integrated water resource 
management to train the trainers who, in turn, were to train farmers.  To further ensure that farmers 
are well prepared and have the necessary support to carry out the tasks assigned to water boards, 
adequate training and resources must be provided as described in the proposed Project activities in 
Section 5.3.   
 
For small farmers who may adversely affected by having to make the annual payments, one way to 
mitigate impacts to this group is to allow for in-kind contributions to the maintenance and operations 
activities – in other words allowing them to do some of the labor as partial payment of the annual fee.  
The value of their in-kind labor would need to be studied and an equitable dollar amount established.  
 
Farmers will experience changes in the delivery of water due to the implementation of improved 
distribution plans and water calendars and should be involved in the decision-making for their 
development.   
 
No adverse gender-related impacts are expected from the Project but it will be important to ensure that 
small farmers who grow fruits and vegetables (who are mostly women), are encouraged to participate in 
the relevant water boards and to continue to have access to irrigation water when needed for vegetable 
and fruit production.   
 
Given that vulnerable populations are not involved in rice production and that the proposed Project 
activities will not impact upstream water resources or traditional hunting or fishing grounds, there are 
no expected impacts to these populations.   
 
 

VII. CLIMATE CHANGE AND DISASTER RISK ASSESSMENT  
 
 

7.1 Climate Change Evaluation 
 
7.1.1 National Climate Change Policies and Planning 
 
Suriname is party to the Kyoto Protocol for the United Nations Framework on Climate Change (UNFCC).  
The country’s 2012-2016 National Development Plan, the 2013 Second National Communication to the 
United Nations Framework Convention on Climate Change (UNFCCC) and the 2012-2016 
Environmental Policy Plan all recognized the significance of climate change impacts on Suriname, with 
special emphasis on developing opportunities for low carbon emission development.116 
 
Initiatives are underway by the government as a result of the 2008 Integrated Coastal Management Plan 
and the 2012-1016 National Development Plan (improving drainage in some areas, rehabilitating and 
enhancing infrastructure such as dikes) and NGOs (restoring mangrove swamps along the coast).117118   
 

                                                           
116 Ministry of Labour, 2015. 
117 Conservation International, 9/18/16. 
118 Intended National Contribution under UNFCC from the Republic of Suriname, September 2015.  
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The most recent Suriname National Climate Change, Policy, Strategy and Action Plan for the period 
2014-2021 took into account the CARICOM Liliendaal Declaration of July 2009 and the Regional 
Framework for Achieving Development Resilient to Climate Change of July 2009 (along with its 
Implementation Plan of March 2012).119  For the agriculture sector the 2016-2021 National Climate 
Change Plan established objectives, outcomes and programs, assigning lead responsibility to LVV for 
ensuring food safety and food security.  One major outcome that is hoped for is ensuring that 
agricultural crops, livestock and fisheries are protected from water shortages and salt water intrusion.   
 
In April of 2016, Suriname signed the COPS21 climate agreement negotiated in Paris, pledging to reduce 
greenhouse gas emissions by 0.01 percent. 
 
Suriname contributes little to greenhouse gas generation but does have potential for low carbon 
emission development.  Agricultural activities contribute an estimated 12% to greenhouse gas 
emissions, but Suriname’s forests act as a sink, sequestering greenhouse gases.  These numbers could 
change if there is significant deforestation, or agriculture becomes more unsustainable.120  
 
7.1.2 Climate Changes Expected in Suriname 
 
Climate modelling projections for Suriname predict future changes including: 
 

• an increase in average atmospheric temperature (between 0.8 and 3.x degrees C by 2060 and 
1.3 to 4.7 degrees C by 2090121); 

• increased intensity of rain events as well as reduced average annual rainfall122; and 

• increased sea surface temperatures.123 

• sea level rise by between 0.18 and 0.56 meters by 2090.124  
 
The country’s water resources may experience stress as a result of climate change through the 
combined effects of reduced annual rainfall, increased evapotranspiration, and prolonged dry periods. 
Reduced rainfall and the resulting reduced discharge will lead to saltwater intrusion in the rivers, creeks 
and streams that flow directly into the Atlantic Ocean.125   In fact, per LVV and OWMCP the Nickerie 
region is already experiencing longer dry periods, and increased saltwater intrusion into the Corantijn 
River and the Nickerie River, which is also experiencing lower flows in the dry season.   
 
Seawater penetration in the coastal area will trigger a number of changes, such as the decline of water 
quality, the dislocation of freshwater fish species, higher water levels and hyper-salinization in the case 
of stagnant water.126  Saltwater intrusion into aquifers may also increase with continued extraction from 
groundwater sources and pollution. If the sea level continues to rise, replenishment rates into the 
Zanderij aquifer may decrease.   
 
The Nickerie region has also experienced increased intensity of rain events, resulting most recently in 
damage to irrigation and drainage infrastructure from Nanni Swamp flooding in 2016.  ADRON has 
reported that there has been a significant increase in the number of rice pests over the last few years 

                                                           
119 Ministry of Labour, 2015 
120 Ministry of Labour, Technology and Environment, 2015 
121 McSweeny, et.al., 2015 
122 Depending to some extent on El Nino and La Nina weather patterns  
123 CARIBSAVE, Climate Change Risk Profile for Suriname, March 2012. 
124 McSweeny, C.; M. New; G. Lizcano, UNDP, Climate Change Profile, Suriname, Dec. 15, 2015 
125 Del Prado, 2013… 
126 Del Prado, 2013…. 
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and that increases in temperatures have caused problems with rice seed production (no seed formation) 
in some varieties.   
 
7.1.3 Project Contribution to Climate Change 
 
The proposed Project may contribute slightly to climate change due to the increase in area devoted to 
rice cultivation with improved irrigation and the corresponding increase in methane from rice 
cultivation.  An increase in methane production due to an increase in area to be put into rice production, 
as well as an increase in the number of hectares that can produce two crops per year is likely.  It is well 
known that flooded rice production generates methane.  Further, a 2012 study by Trinity College, UC 
Davis and Northern Arizona University found that methane production from rice is likely to increase as 
temperatures rise due to global warming.127   
 
However, the Project will improve water management, which will help to reduce the amount of time 
fields are unintentionally flooded and will allow for the possibility of introducing new technologies such 
as alternate wet drying of fields, which would reduce methane release.  It is not known if this technology 
would be appropriate for soil and climate conditions in Nickerie and would have to be tested. 
 
Although the area in rice or other crop production is expected to increase due to the more reliable 
availability of irrigation services.  This will result in a corresponding increase in the use of nitrogen 
fertilizers, but it is expected that the more efficient distribution of irrigation water and improved 
drainage from the polders will also make fertilizer use more efficient, thus reducing the unit rate of 
nitrogen application per polder.  This will help to mitigate the expected increase in fertilizer use and 
resulting nitrous oxide emissions due to increased areas of production. 
 
7.1.4 Project Contributions to Climate Resilience 
 
The Project will improve climate resilience in the Nickerie region in several ways.  It will promote more 
efficient use of water as a result of the infrastructure rehabilitation by significantly reducing the water 
waste that characterizes the current irrigation system.  The Project will also contribute to the more 
efficient distribution of water to farmers, thus increasing productivity and efficiency with less water than 
is currently distributed to the irrigation system.  In addition, the Project will improve climate resilience 
for rice production by improving the availability and reliability of water during the dry seasons, thus 
promoting improved yields and allowing more farmers to produce two crops per year.   
 
More efficient distribution and use of irrigation water and the reduction in water wasted will also reduce 
the amount of pumping needed during the dry season.  This will in-turn reduce the amount of 
petroleum fuels used for operating the main pumps, as well as that used by individual farmers to pump 
excess water from their fields.   
 
 

7.2 Natural Disaster Risk Management Evaluation 
 
7.2.1 National Plans and Programs 
 
Suriname is a member of the Caribbean Disaster Management Agency (CDEMA), a regional inter-
governmental agency for disaster management in the Caribbean Community (CARICOM).  Its role, in 
addition to assisting countries with disaster relief efforts, is to facilitate and motivate its members to 

                                                           
127 Kees, et.al., 2102  
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plan and carry out Comprehensive Disaster Management. This includes the adoption of disaster loss 
reduction and mitigation policies.  Suriname has not submitted a Country Profile to CDEMA or any other 
information on its activities.128 It has not signed on to the United Nations Sendai Framework for Disaster 
Risk Reduction or adopted a National Platform under the Hyogo Framework.   
 

The National Coordination Center for Disaster Relief (NCCR) within the Ministry of Defense was created 
in 2006 and is tasked with planning for disaster prevention as well as response.  The NCCR has 
participated in training offered through CDEMA and has begun:  collecting data on vulnerabilities to 
disasters; creating an early warning system (pilot programs with UNDP support); and increasing public 
awareness about preparing for disasters in collaboration with other organizations including the 
Suriname Red Cross and the Fire Brigade.129  To date, no national policy for disaster prevention has been 
formulated.   
 
The National Climate Change Policy, Strategy and Action Plan for Suriname for 2014-2021 has 
established several outcomes and action items for natural disaster management to be carried out by the 
NCCR including increased climate change research, integration of climate resilience into disaster risk 
management infrastructure and operations, public outreach to raise awareness and legislation and 
policies to integrate climate change and climate resiliency into disaster risk management.   
 
7.2.2 Project Risks Related to Natural Disasters  
 
During the environmental safeguards screening process the Bank identified the risks of natural disasters 
for the Project as moderate due to the potential for: 
 

• Risk of hurricanes and tropical storms    

• Risk of inland flooding 

• Risk of droughts  

• Sea level rise 
 
The Project will contribute to reducing natural disaster risks related to flooding and drought.  The 
proposed infrastructure projects such as the Maratakka Spillway and the Zuid (south) drain will reduce 
the risk of flooding from overflows from Nanni Swamp (as happened in 2016).  These projects will 
provide additional outlet capacity from the swamp during high water periods, such that excess water 
will be safely discharged to the Nickerie River and to the Corantijn River.  Further, the Maratakka 
spillway will slightly increase flow into the Nickerie River during dry periods, perhaps helping to reduce 
somewhat salinity levels in the River that interfere with pumping irrigation water to the polders on the 
right bank of the Nickerie River.  However, the amount of water that could be directed into the Nickerie 
River in the dry seasons has not been calculated and it is uncertain if it will be enough to have any 
impact on the saltwater wedge. 
 
While Suriname lies outside of the historical hurricane belt, severe storms with high winds and heavy 
rains have been increasing in the country.  During a major storm in 2012, unlike any previous storm 
experienced in the country, there were winds of 80 kph which caused power outages, blew down trees 
and power poles, damaged houses in the Galibi area (near Paramaribo) and damaged boats.130   
 
The likelihood of more storms of this magnitude occurring due to climate change could adversely affect 
the infrastructure improvements to the irrigation and drainage systems to be financed by this Project.  It 

                                                           
128 CDEMA, http://www.cdema.org/ , accessed Oct. 24, 2016.  
129 Karijokromo, Caitlan, 2011. 
130 Reuters, accessed 2017  

http://www.cdema.org/
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is difficult to reduce the risks of such natural disasters, except to ensure adequate construction of 
structures and adequate protection of the banks of dams and dikes.   
 
 

VIII. ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN  
 
 

8.1 Purpose 
 
The purpose of the Environmental and Social Management Plan (ESMP) is to establish principles and 
procedures of socio-environmental management to ensure that all Project activities have the necessary 
social and environmental safeguards to prevent or minimize adverse impacts and risks, and to promote 
social and environmental sustainability in the short and long-term.   
 
The ESMP identifies the mitigation measures to be applied to the Project activities, the institutional 
organization and responsibilities for ensuring they are implemented, a monitoring plan, a budget for 
their implementation (to be incorporated into the overall Project budget) and the stakeholder 
consultation plan.   
 
The ESMP will be incorporated into the Project’s Operating Procedures and its implementation will be a 
contractual obligation in the loan contract between the IDB and the Suriname authorities, to ensure 
Project compliance with Bank and local environmental policies, as well as applicable international 
norms.  The ESMP will also be included into the tender documentation for the construction contractors, 
and be included as a requirement in the resulting contractual agreement.  
 
 

8.2 Mitigation Measures 
 
The potential adverse impacts and risks and their corresponding mitigation measures described in 
Section VI and in Section VII (Climate Change Evaluation) are summarized in Table 3.  There are no 
mitigation measures identified for disaster risks or preparedness.  Recommended actions to improve 
socio-environmental sustainability are also shown in Table 3 and are discussed in more detail in Section 
8.7.   
 
The mitigation measures form part of the requirements of this ESMP.  The mitigation and risk reduction 
measures can be categorized into three major themes: 1) those intended to reduce short term, direct 
impacts and risks related to the construction phase of improvements to irrigation and drainage 
infrastructure; 2) those intended to reduce or compensate for long term impacts related to the likely 
increase in the use of agrochemicals due to the Project; and 3) those short and long-term social impacts 
related to the transfer of O&M to water boards.   
 
8.2.1 Mitigation Measures Related to Construction Phase 
 
To implement the mitigation of impacts and risks during the construction phase, contractors must be 
required to comply with international best practices for environmental management during 
construction as described in Figure 14 and in accordance with the type and scale of each infrastructure 
project.  These best practices include: control of erosion and sedimentation; dust suppression; 
management of any hazardous materials or petroleum products to avoid releases into the environment; 
proper disposal of construction wastes; and use of licensed sites for provision of bulk construction 
materials. 
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Figure 14.  Best Management Practices for Environmental Management of Construction 

 
 

Standard Best Management Practices for Environmental Management will include (as applicable) 
but not be limited to: 
 
Site/Equipment Management 

• Designate limits of work for each project site using flagging, staking or other method and do not 
disturb anything outside these boundaries.  

• Locate equipment wash down areas so as to avoid polluting streams, rivers and lakes.  

• Keep construction equipment in good operating condition (e.g. hydraulic lines, emission control 
systems) to help minimize environmental impacts.  

 
Erosion Prevention and Control 

 
• Keep surface disturbance to the minimum needed for the project in order to reduce erosion 

potential.  

• Ensure all work is performed during the dry season and/or when canals are not full and  

• Store raw materials or excavated material stockpiles well away from surface waters, whenever 
possible, or provide containment measures.  

• Do not deposit soil into wetlands or on stream banks, or into stream corridors or water bodies.  

 
Air Quality 
 

• Control dust to prevent air pollution using spraying or other techniques. 
 
Hazardous & Waste Materials Management 
 

• Refuel vehicles in designated areas.  

• Handle and dispose of wastes in compliance with local requirements.  

• Identify what materials are hazardous & ensure they are labeled & in original containers.  

• Prevent contamination by storing hazardous materials away from waterways and in secure 
locations 

• Periodically inspect areas where hazardous materials are handled or stored & clean up spills 
promptly.  

• Dispose of demolition and construction wastes in Nickerie municipal landfill 
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To reduce risks to construction workers, contractors must comply with the Code of Practice for Safety 
and Health in Construction131 of the International Labour Organization and Ministry of Labour norms 
regarding employee insurance. Bid documents must include these requirements, and this must be 
verified prior to issuing them.  Inspections during construction will also be required to ensure that safety 
measures are being provided and used, including those listed in Table 4, as appropriate for the types of 
risks likely from each infrastructure project.  At a minimum, workers should be provided with and use 
personal protective equipment such as hard hats and adequate construction boots (preferably steel-
toed), as well as adequate work gloves.  The contractors will also be responsible for ensuring safety 
during construction by providing engineering controls, such as shoring up of walls of excavations, as 
necessary.  In addition, the provision of adequate drinking water, sanitation facilities and other 
measures to prevent heat exhaustion will be the responsibility of the contractors. 
 
Finally, contractors should be made responsible for traffic control, as necessary and for control of public 
access to construction sites. 
 
LVV will establish a grievance process to receive and act on any complaints received from the public 
during construction activities (as detailed in Section 9.2.4), as well as be responsible for monitoring 
contractor compliance, including compliance with the environmental, social, health and safety measures 
stipulated in the contract and in this ESMP. 
 
8.2.2 Mitigation Related to Long-Term Increase in Agrochemical Use 
 
There are no baseline data available on the quantity and frequency of pesticide use in the polders or of 
agrochemical impacts to water and sediment quality, only anecdotal claims that farmers excessively use 
pesticides, and information that many of the pesticides are considered to be moderately toxic.  Since the 
Project will likely cause an increase in pesticide use due to the expansion of rice or other crop 
production, when irrigation and drainage systems are rehabilitated, a study will be done to establish a 
baseline for this information.   
 
The study will carry out surveys of farmers to identify their pesticide practices including:  what pesticides 
are used for what pests, what volumes and how frequently they are applied, if any pest monitoring is 
done, what personal protective equipment is used, and where farmers obtain their information about 
what pesticides to use.  The study should, if possible, include interviews with the companies that 
perform aerial spraying, if they are willing to share this information.  Coordination with the LVV 
Pesticide Department and ADRON would be part of developing the study.  To accompany the pesticide 
use study, the Project will finance a sampling and analysis study to evaluate water and sediment quality 
in the canals.  Such a study could also include a survey of insects to determine the presence of pests and 
of natural predators if there were sufficient funding.  The mechanisms for carrying out these studies and 
the budget for them are discussed later in this ESMP.   
 
8.2.3 Mitigation Related to Social Impacts 
 
Mitigation measures for the potential temporary adverse social impacts during the construction phase 
are identified in the construction phase section. 
 
Potential long-term social impacts to small farmers related to the annual water board operation and 
maintenance may be mitigated by ensuring that water boards have start-up funds as a bridge between 
when costs are incurred and farmers experience increased incomes due to increased yields.  Also, 

                                                           
131 ILO, 1992.  Available at:  http://www.ilo.org/safework/info/standards-and-instruments/codes/WCMS_107826/lang--
en/index.htm 
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allowing farmers to contribute in-kind services to offset annual payments, where possible, can help 
mitigate potential financial burdens.   
 
Although no discrimination on the basis of gender or ethnic groups in terms of their participation in the 
water boards is expected, special efforts should be made to reach out to women to encourage 
participation. Their participation in the water boards should be monitored to identify any constraints if 
they are not participating.  A Gender Action Plan will be developed to identify activities and mechanisms 
to involve women.  
 
Finally, the Project needs to ensure that small fruit and vegetable growers (many of whom are women) 
have representation in water board decisions and access to irrigation for their crops. 
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Table 3.  Key Socio-Environmental Impacts and Risks and Mitigation Measures 

Activity Potential Environmental 
Impacts 

Potential Social 
Risks or Impacts 

Mitigation Measures Responsibility 
(see Section 8.4 
for explanation) 

Monitoring 
Methods & 
Indicators 

Recommended Additional 
Studies/Programs (LVV) 
See #8.7 for more 
information 

Component 1.     

Water 
resources and 
hydrology  

Positive long-term, 
permanent impacts for 
water resource use due 
control of leaks and 
reduction of water waste 
from infrastructure repairs 
& improved water 
management due to 
implementation of water 
distribution plans & 
calendar 

Reduced costs 
for operation of 
irrigation and 
drainage system 
and for 
operation of 
pumps, both at 
polder level and 
from the 
Corantijn Canal.  

Ensure that institutional 
improvements to water 
management 
(operational plans under 
various climate and 
water supply conditions; 
crop rotation and crop 
irrigation calendars) are 
implemented 

Institutional 
Strengthening 
Consultant for 
preparation of 
plans and 
calendars.  LVV, 
OWMCP to 
implement on 
ongoing basis 

Preparation  of 
plans and 
calendars, review 
by PEU, IDB 
 
 

 

Changes in 
delivery of water 
to farmers due 
to improved 
distribution 
plans and water 
calendar with 
potential 
impacts also to 
small fruit and 
vegetable 
farmers (mostly 
women) 

Implement a Stakeholder 
Engagement Plan which 
ensures that farmers are 
kept involved in 
decision-making about 
water distribution and 
that women are 
encouraged to 
participate in water 
boards 

Preparation:  
Consultant for 
Institutional 
Strengthening 
 
Implementation: 
LVV, OWMCP, 
District Water 
Boards 

Plan developed & 
approved by Bank 
 
 
 
Progress reports 
to Bank 
 

 

Unlikely adverse impacts 
to hydrology of Nanni 
Swamp basin, except 
possible impact if 
Maratakka spillway is 
installed at too low of an 
elevation.  Insufficient 

Reduced 
potential for 
flooding during 
high water 
seasons, if 
Maratakka 
spillway is 
installed.   

Evaluate design of 
Maratakka spillway and 
inspect construction for 
compliance with design 
to ensure no significant 
increase in water 
withdrawals from Nanni 

LVV, PEU Review of 
engineering plans 
by PEU & Bank 

Install permanent 
hydrological monitoring 
system in Nanni Swamp 
basin to improve 
understanding of 
hydrology and establish 
ecological minimum base 
flow for use in defining 
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Activity Potential Environmental 
Impacts 

Potential Social 
Risks or Impacts 

Mitigation Measures Responsibility 
(see Section 8.4 
for explanation) 

Monitoring 
Methods & 
Indicators 

Recommended Additional 
Studies/Programs (LVV) 
See #8.7 for more 
information 

hydrological data to 
adequately evaluate this. 

Swamp occur during dry 
seasons 

potential future irrigation 
expansion 

Fragile or 
protected 
ecosystems 

No expected adverse 
impacts to protected areas 
in vicinity of Project. 
 
No expected adverse 
impacts to Nanni Swamp 
ecosystems, as they are 
already disturbed by 
historical activities.  
However little current 
information is available to 
assess potential impacts to 
fish, wildlife or vegetation 
if there is future expansion 
of polders beyond what is 
expected due to this 
Project  

 
No adverse 
impacts 
expected to 
traditional 
hunting or 
fishing areas 
used by 
upstream 
vulnerable 
populations 

 

   
 
 
Carry out an ecosystem 
study of Nanni Swamp 
basin.   

Hazardous 
materials use 

No expected adverse 
short-term impacts due to 
infrastructure 
rehabilitation/construction 
as no herbicides will be 
used for canal cleaning.   

 
 
 
 
 
 

Ensure that all canal 
cleaning financed by the 
Project is done 
mechanically/manually 

LVV/PEU Review of 
construction 
documents & 
contracts, field 
inspections during 
construction 

 

Possible long term impacts 
due to increase in area to 
be planted in rice and 
resulting increase in 
pesticide use, including 
herbicide use for cleaning 
canals. 

Corresponding 
risks to pesticide 
applicators and 
families living in 
polders due to 
expected 
increase in 
pesticide use. 

Conduct a pesticide use 
survey and 
water/sediment quality 
study to evaluate current 
practices and current 
levels of environmental 
contamination & 
communicate findings to 
the public 

Pesticide 
Consultant Team 
under 
supervision of 
PEU 

Review terms of 
reference, work 
plan, meetings 
with consultant, 
progress reports, 
final report, public 
information 
campaign 

Support farmers in land 
leveling of polders to 
reduce herbicide use for 
controlling red rice and 
other weeds 
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Activity Potential Environmental 
Impacts 

Potential Social 
Risks or Impacts 

Mitigation Measures Responsibility 
(see Section 8.4 
for explanation) 

Monitoring 
Methods & 
Indicators 

Recommended Additional 
Studies/Programs (LVV) 
See #8.7 for more 
information 

Temporary 
impacts from 
infrastructure 
repairs and new 
construction,  
Pollution 
abatement, 
solid and 
hazardous 
waste, noise 
 

Short-term temporary 
construction impacts – 
dust generation, erosion 
and sedimentation, waste 
generation, discharges of 
waste materials or 
hazardous materials to 
water bodies.   
 
Use of small quantities of 
hazardous materials (such 
as paints and solvents) is 
possible.  
 
Disturbance to waterways 
and Nanni Swamp (if 
Maratakka Spillway is 
financed by Project)  

Risks to the 
environment if 
hazardous 
materials or 
petroleum 
products are 
released 
intentionally or 
accidentally 

Apply standard 
environmental 
construction 
management practices 
as listed in Figure 14.  
 
 
 

Construction 
contractors  

Contracted EHS 
Construction 
Supervisor in PEU 
will provide 
verification and 
supervision via 
review of terms of 
reference, 
contracts, pre-
construction 
meetings, site 
inspections, 
mechanisms to 
correct problems.  
Progress reports 
to be provided to 
Bank.    

 

 Noise that could 
impact residents 
living near 
construction 
sites (some 
noise will be 
unavoidable) 

Restrict hours of 
construction to the 
typical business hours 
practiced in Nickerie to 
avoid noise impacts 
 

Construction 
contractors 

PEU will supervise 
via site inspections 
& develop 
complaint 
resolution 
mechanism 

 

Environmental damage 
due to mining of 
construction materials 
(sand, gravel, shells) from 
unauthorized sites 

 Ensure contractors use 
only sites licensed by the 
Ministry of Natural 
Resources 

Construction 
contractors as 
supervised by 
PEU/LVV 

PEU will provide 
verification and 
supervision via 
review of terms of 
reference, 
contracts, pre-
construction 
meetings, site 
inspections, 
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Activity Potential Environmental 
Impacts 

Potential Social 
Risks or Impacts 

Mitigation Measures Responsibility 
(see Section 8.4 
for explanation) 

Monitoring 
Methods & 
Indicators 

Recommended Additional 
Studies/Programs (LVV) 
See #8.7 for more 
information 

mechanisms to 
correct problems.  
Progress reports 
to be provided to 
Bank.    

Occupational 
and community 
health and 
safety risks 

 Moderate risks 
to construction 
workers during 
construction 
activities  
 
Risk of accidents 
to residents or 
farmers during 
construction 
 
Temporary 
traffic impacts in 
Nieuw Nickerie 
 

Apply standard 
construction safety 
measures and use of PPE 
(hardhats, steel toed 
boots, work gloves, etc.) 
in compliance with 
Ministry of Labour 
policies and  the ILO 
Code of Practice for 
Health and Safety in 
Construction  
 
Ensure that work zones 
are set up to restrict 
access to unauthorized 
persons 
 
Ensure adequate traffic 
control and notice to 
residents about 
temporary road closures 

Construction 
contractors 

PEU to ensure 
requirement is in 
terms of reference 
and contracts.  
Will conduct site 
inspections to 
ensure 
compliance. 

 

Implementation 
of Water Board 
Law requiring 
water boards to 
finance O&M of 
polders 

 

Potential long-
term adverse 
impacts to small 
farmers if paying 
annual fee for 
O&M to cause 
financial 
hardship 

Ensure availability of 
some start-up funds for 
the water boards made 
up of mostly small 
farmers 
 
Allow for in-kind 
contributions for small 

Plans & 
institutional 
arrangements & 
monitoring 
programs to be 
developed by 
Institutional 

Plans and 
programs 
approved by PEU 
& Bank 
 
Activities reported 
via progress 
reports 
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Activity Potential Environmental 
Impacts 

Potential Social 
Risks or Impacts 

Mitigation Measures Responsibility 
(see Section 8.4 
for explanation) 

Monitoring 
Methods & 
Indicators 

Recommended Additional 
Studies/Programs (LVV) 
See #8.7 for more 
information 

 
Potential 
adverse impacts 
to small fruit & 
vegetable 
farmers 
(especially 
women) if they 
don’t have a 
voice in water 
boards, or 
access to 
irrigation. 
 

farmers to cover at least 
part of the annual fee, 
where possible.  Should 
be incorporated into 
individual water board 
bylaws.   
 
Implement a Farmer 
Engagement and Gender 
Action Plan which will 
outline specific outreach 
activities to all farmers 
and women farmers in 
particular 

Strengthening 
Consultant  
 
Ongoing 
implementation 
by LVV/OWMCP, 
District Water 
Boards 

throughout loan 
execution period 

Climate Change 
Impacts  

     Fund studies to evaluate 
alternate wet and drying 
approaches to irrigation 
and drainage. 
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8.4 Institutional Strategy and Responsibilities for Plan Implementation 
 
LVV will have overall responsibility for execution of the project and will be responsible for ensuring the 
implementation of the ESMP.  As pointed out in Section 3.3, LVV does not have capacity for providing 
environmental or occupational health and safety supervision of the Project.  Therefore, qualified 
consultants will need to be hired to manage the ESMP implementation under the overall supervision of 
a Project Executing Unit to be established within LVV for execution of the Project. 
 
Because the nature of the mitigation measures require different types of qualifications and expertise, it 
is recommended that consultants be hired to work under the PEU as follows:  1) one full or part-time 
environmental, health and safety (EHS) consultant for supervision of mitigation measures during the 
construction phase and 2) a short-term Pesticide Consultant Team for preparing the pesticide survey 
and water and sediment quality sampling and analysis plan and providing support for its execution and 
data review.  In addition, the social impact mitigation measures, predominantly that of implementing 
ongoing consultation and engagement with interested and affected stakeholders will be incorporated 
into the role of the Institutional Strengthening official/consultant hired to undertake the support 
activities planned for water boards, LVV and OWMCP staff.  Responsibilities for carrying out the 
mitigation measures for managing impacts and risks are discussed below and summarized in Table 4. 
 

8.4.1 EHS Construction Supervision 

 
For the supervision of environmental management and health and safety measures the consultant will 
need expertise and experience in: 

• preparation of bid documents & review of engineering plans and contract documents; 

• construction supervision of irrigation and drainage projects; 

• best practices for environmental management in construction; and  

• worker health and safety during construction, including familiarity with ILO Code of Practice for 
Health and Safety in Construction.   

 
This consultant would be directly supervised by the PEU and would work full or part-time, as determined 
by the construction schedules. 
 

8.4.2 Pesticide Survey and Water/Sediment Quality Study 

 
For the Pesticide Survey and Water/Sediment Quality Study a Pesticide Consultant Team will be hired to 
design both studies, including preparation of a farmer survey as well as a water and sediment quality 
sampling and analysis plan.  The Pesticide Consultant Team will prepare a detailed work plan for 
conducting study activities, including identifying staffing, equipment, sampling protocols, schedules and 
work products.   For carrying out the field part of the survey, a local non-profit environmental 
organization, quasi-governmental agency or a local university (or some combination), would be hired 
and trained for carrying out the surveys and the sampling program under the supervision of the 
consultant team.  This would not only provide local work and training opportunities, but institutional 
strengthening of involved organizations.  Local laboratories would be contracted for analyses whenever 
possible, but in the event that local capacity is lacking, samples will be sent out of country for analysis.  
Field analytical instruments will be used for basic parameters (such as for pH, DO, temperature, 
conductivity, etc.) when available and useful to the study. 
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Expertise and experience necessary for the consultant team include: 
 

• knowledge of agricultural pesticides, toxicities, pest management in rice production, pesticide 
fate and behavior in environment; 

• experience in water quality and sediment sampling and knowledge of sample preservation and 
analytical procedures; 

• experience in designing surveys, interview techniques, and training of field staff;  

• statistical analysis; 

• Dutch and English language capacity 
 
The Pesticide Consultant Team would be contracted and supervised by the PEU.   
 
Detailed qualifications requirements, consultant responsibilities, and scopes of work are provided in the 
Terms of Reference in Annexes B and C. 
 

8.4.3 Social Impacts 

 
To carry out mitigation measures to reduce any risks of social impacts the Institutional Strengthening 
Consultant(s) hired to provide support to the water boards and ministries will be responsible for 
developing stakeholder involvement and gender action plans and associated monitoring plans to ensure 
that: 
 

• consultation and communication activities are undertaken throughout construction and 
operation with interested and affected stakeholders, so that they remain informed and 
engaged.  

• the needs of small farmers and their capacity to pay the annual O&M fees are adequately 
evaluated and addressed; 

• there is no gender or ethnic discrimination in the water board activities, and ensuring that 
women are encouraged to participate fully in decision-making; and 

• Small fruit and vegetable farmers are consulted about proposed water calendars and have 
access to irrigation for their crops.   

 
Because increased use of pesticides due the Project also have possible social impacts due to health risks, 
the approach to be used and the results of the Pesticide Survey and Water/Sediment Quality Study 
should be communicated to the residents of Nickerie in an understandable way.  The Pesticide 
Consultant Team hired for these studies will be responsible for developing materials regarding the study 
approach and results and their potential health and environmental implications. 
 

8.5 Monitoring and Reporting 

 
The EHS Construction Supervisor responsible for environmental and occupational health and safety 
oversight of construction will be responsible for monitoring the implementation of the ESMP during the 
construction phase and reporting on compliance to the PEU Director on a weekly basis during the active 
construction phase.  In addition, serious unresolved problems identified will be reported immediately to 
the PEU Director and Contracts Officer for further action.  This information will be reported to the Bank 
in accordance with reporting frequency established in the operating procedures for the Project.   
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The PEU member responsible for supervising the Pesticide Survey and Water/Sediment Quality Study 
will oversee the Pesticide Consultant Team contract and will monitor activities and report to the Bank on 
progress in accordance with the operating procedures for the Project.   
 
The PEU will monitor the activities of the Institutional Strengthening consultants responsible for 
providing support to water boards and the ministries to ensure that the stakeholder involvement and 
gender action plans are prepared and provisions for ongoing monitoring established.   
 
 
Table 4.  Responsibilities for Executing and Supervising Implementation of the ESMP 

Activity Responsible Primary Tasks 

Environmental & 
occupational health and 
safety supervision of 
construction phase 

EHS Construction 
Supervisor in PEU 

Review tender documents and 
contracts 
 
Meet with contractors to discuss 
requirements 
 
Develop inspection schedule and 
reporting and corrective action 
mechanisms  
 
Supervise compliance in field 
 
Report to PEU on compliance 

Pesticide Survey and 
Water/Sediment Quality 
Study 

Pesticide Consultant Team 
contracted & supervised by 
PEU  
 
 
 
 
NGOs, quasi-governmental 
organizations or university 
teams for field work 
 
 
 
Analytical laboratories 

Design, planning, organization, health 
and safety aspects, training, 
supervision,  
 
Farmer surveys, data recording & 
processing 
 
Field sampling 
 
Chemical analyses 
 
Data interpretation & reporting  
 
Communication plan for explaining 
results 

Social impact mitigation  Institutional Strengthening 
Consultant(s) hired to 
support water boards 
 
 
 
 
 

Mechanisms to encourage participation 
by women 
 
Mechanisms to ensure small vegetable 
and fruit farmers have access to 
irrigation 
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LVV 
 

Mechanisms/plan for ongoing 
monitoring 
 
Grievance mechanism for public 
complaints during construction 

Monitoring and Reporting Consultants’ progress 
reporting to PEU as 
appropriate for tasks 

PEU will compile monitoring 
information and provide progress 
reports to the Bank 

 
 

8.6 Compliance with Local Environmental and Health and Safety Requirements 
 
This EA and ESMP meet the spirit of Suriname’s voluntary environmental assessment guidelines that 
were established by NIMOS.132  No local environmental permits are required for this Project, unless the 
proposed environmental law is passed and made effective prior to Project execution.  No other 
environment related permits are required.   
 
 

8.6 Budget 
 
Budget resources needed for implementation of the ESMP are shown in Table 5 and will be incorporated 
into the overall Project budget  
 
 
Table 5.  Budget for ESMP Implementation 

Activity/Mitigation Requirement Estimated Cost($US)  
(Over 5-year Project Period) 

Consultant for supervision of environmental and 
occupational health and safety – construction phase 

$40,000 

Pesticide Survey and Water/Sediment Quality Study 

• Consultant fees, travel, expenses 

• Field teams (stipends, travel, equipment) 

• Laboratory analyses 

 
$90,000 
$50,000 
$60,000 

Social impact mitigation and monitoring/community 
engagement and communication 

Included in institutional strengthening sub component 

Total expenditures ESMP implementation $240,000 

 
 

8.7 Additional Recommendations 
 
This section presents recommendations related to improving socio-environmental management within 
LVV and to improve the sustainability of rice production in the Nickerie District that are beyond the 
scope of the Project but could be funded by others or by the IDB in separate funding mechanisms. 
 

                                                           
132 Available at:  http://www.nimos.org/smartcms/downloads/Final%20Wegwijzer%20NIMOS%202017.pdf 
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8.71 Socio-Environmental Management within LVV 

 
It is recommended that LVV create a permanent environmental management office or function to 
develop ministry-wide environmental management programs that would identify goals and objectives, 
identify problem areas and risks, develop action items and prioritize them, create staff training plans, 
and prepare budgets for their implementation.  Such environmental programs and plans would involve 
waste management (solid, biological, chemical), pesticide and hazardous materials management, 
climate change adaptation and mitigation, and environmental sustainability in technical advances in 
agriculture applicable to all LVV facilities and activities.   
 
In addition, it is recommended that LVV undertake a similar effort for management of occupational 
health and safety for LVV employees which would include identification of risks, plans and budgets for 
policies and procedures as well as engineering solutions and personal protective equipment to minimize 
risks.  It should also establish ongoing and periodic health and safety training programs for existing as 
well as new staff members.   
 
Creating these LVV-wide functions would also allow for LVV to more fully participate in assessing the 
socio-environmental impacts of internationally funded projects, have input into the development of new 
agricultural technologies to ensure their sustainability, and ensure implementation of environmental 
management plans.   
 
Some funding for institutional strengthening is already being provided to LVV by the IDB under the 
Agricultural Competitiveness Program to assist in: 
 

• improving LVV pesticide management facilities; 

• improving human health and safety by purchasing equipment and supplies and funding 
occupational health and safety training for LVV laboratories; 

• purchasing PPE and providing training for pesticide applicators in LVV experimental gardens; 

• purchasing equipment for the safe treatment of biological wastes from the LVV veterinary 
laboratory 

 
It is hoped that the contracting of the consultants recommended in the ESMP for this project will 
contribute to the institutional strengthening of LVV in the long term, particularly for the Pesticide 
Program. 
 
It is also recommended that support be provided to LVV for developing a gender mainstreaming 
diagnosis and plan to assist LVV in this function not only for LVV employees, but for LVV “clients”.   
 

8.72 Improving Sustainability of Rice Production in Nickerie 

 
Water resources and hydrology: There is no current baseline of information for the hydrological 
conditions of the Nanni Swamp Basin and no environmental base water levels or river flows have been 
established.  Even though the present Project is not expected to cause significant adverse impacts to 
Nanni Swamp basin hydrology, having such a baseline would help LVV, OW and OWMCP better 
understand the system’s hydrological characteristics to evaluate future needs and anticipate problems.  
In addition, future expansion of water resource use could occur with other projects, as suggested in the 
European Commission’s Master Program for Irrigation.   Therefore, it is recommended that a permanent 
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electronic hydrological monitoring system be installed in the Nanni Swamp basin to improve 
understanding of hydrology and establish ecological minimum base water levels and flows.  Such a 
system would also allow for improved monitoring of hydrological conditions due to climate change and 
allow for system adjustments as needed to address irrigation and drainage needs.  Costs for such a 
system, depending on the number of stations and accessibility, will be estimated as Project preparation 
proceeds.    Training would need to be provided for operating the system and interpreting the data.   
 
Fragile or protected ecosystems: There is no baseline to understand the Nanni Swamp basin ecosystem.  
No current information on vegetation communities, or fauna that use the system is available.  It is, 
therefore, recommended that an ecological survey of the Nanni Swamp basin be carried out to identify 
habitats, ecosystem functions, species (including those that are threatened or sensitive) and their 
interactions with hydrological conditions.  Such a survey would require a team of wetland biologists, 
botanists, hydrologists and zoologists and may involve both on-the-ground surveys as well as aerial 
surveys.  Evaluation of current hunting and fishing practices by indigenous groups should be included in 
the study, as well as identification of potential threats to the ecosystem and its species.   
 
Hazardous Materials Use: Support farmers in land leveling polders to reduce herbicide use for 

controlling red rice and other weeds 

Climate Change: Fund studies to evaluate alternate wet and drying approaches to irrigation and 

drainage. 

 

IX. PUBLIC CONSULTATION/INFORMATION PROCESS 
 
The Bank requires that project documents be made available to the public for review and that there be 
consultation with affected parties to ensure that they have an opportunity to provide input on the 
design and impacts of the Project.   
 
In this case directly affected parties include those who will benefit from or be directly affected by the 
Project and those who could be influenced by or have influence on the project.  As part of this 
environmental and social analysis process a stakeholder analysis was conducted, identifying a series of 
project beneficiaries, as well as other stakeholders that may influence or be influenced by the project: 
 
Project beneficiaries include:  
 

• rice farmers and their families 
o water board members who will directly benefit from rehabilitation of their polders  
o and farmers not currently in water boards who will also benefit from the infrastructure 

improvements to the main irrigation and drainage system);  

• fruit and vegetable farmers and their families;  

• local irrigation and drainage staff of LVV, RO and OW (some of whom are also farmers); and 

• potential contractors.   
 
Other stakeholders possibly influencing or being influenced by the Project include: 
 

• ADRON;  
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• Nickerie general population; 

• environmental governmental and non-governmental groups, such as NIMOS, World Wildlife 
Fund, and Conservation International; 

• industry representatives and associations such as the National Association of Rice Farmers 
exporters, agrochemical distributors; and 

• Ministries with possible interests or influence in the project, such as Ministry of Labour; Ministry 
of Spatial Planning, Land and Forestry Management, and Ministry of Natural Resources 

 
 

9.1 Stakeholder Involvement to Date 
 
The IDB Irrigation and Drainage consultant worked closely with four water boards to develop detailed 
rehabilitation plans leading up to the preparation of this Project.  In addition, some preliminary 
operations and monitoring plans were developed.  During the preparation of Component 1, the Project 
team informally met several times with local rice farmers, particularly those in water boards; local 
representatives of LVV, OW, and RO; and the National Association of Rice Growers to gain input on the 
key issues, concerns and priorities for infrastructure improvements.  Many farmers expressed the desire 
to be more involved in contracting and overseeing the work that was done to rehabilitate their water 
boards, as in some cases, it was reported contractors did not understand the work or do quality work.  
Other farmers expressed a willingness to start charging their water boards the new annual fee so they 
could begin maintenance operations, but were stymied by the long delays in having OW approve their 
bylaws.   
 
 

9.2 Planned Public Information and Consultation 
 

9.2.1 Public Information 

 
The draft EA report and ESMP will be made available for review and public comment on the Bank’s 
website (in English), on the LVV Facebook Page, and on the OWMCP webpage in mid-March.  A 
summary of the report will be translated into Dutch, as it is the primary language of most of the farmers 
in Nickerie.  It will be made available on the OWMCP webpage, and hard copies will be provided in the 
District Commissioner’s office, as well as the office of the National Association of Rice Growers. 
 
At the same time, LVV will send an electronic version of the draft ESA report and summary directly to 
the Coordination Environment office in the President’s Cabinet and to NIMOS.  The general public will be 
able to comment on the report and ESMP via the LVV Facebook page. The comment period will be open 
for 3 weeks.  Comments received will be reviewed and any substantive, significant comments will be 
addressed in a final version of the EA/ESMP, which will again be posted on the Bank and LVV websites.   
 

9.2.2 Stakeholder Consultation Event 

 
A meeting with stakeholders will be held in Nickerie in early April 2018 prior to the Bank’s Analysis 
Mission.  LVV and OWMCP will provide logistical arrangements, such as inviting participants, arranging 
the venue, providing audio visual support, handling audience questions, taking minutes and translating 
oral presentation materials into Dutch.  Water board members and their families will be invited, as well 
as members of the National Association of Rice Growers and the general public.  At this meeting, the 
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results of the draft ESA and ESMP will be presented and an opportunity will be provided to ask questions 
and provide input on Project priorities, impacts, mitigation measures and other issues will be sought.   
 
The comments provided at this meeting, as well as any written comments received will be evaluated 
and any substantive comments provided to the Project Team for consideration.  Any changes made to 
the Project as a result of stakeholder comments, will be detailed in the Final ESA report. 
 

9.2.3 Ongoing Interaction with Stakeholders 

 
A key part of the Project, as described in Sections 5.3 to 5.5 is to provide support, training and incentives 
to water boards so that they are equipped to take on the operation and maintenance of their polders.  
Thus, there will be ongoing involvement with stakeholders as this part of the project is implemented as 
laid out in a stakeholder engagement plan and gender action plan to be developed.  Mechanisms for 
ongoing monitoring of stakeholder involvement in the water board activities will also be developed.   
 

9.2.4 Grievance Mechanism 

 
LVV will establish a mechanism to receive and act on complaints received from the public about 
activities, impacts, risks, and results of construction activities.  The mechanism should make it easy for 
the public to report problems and could include means for reporting complaints in person, electronically 
or in writing, or a combination of all three approaches, as appropriate to the customs of Nickerie 
residents.  The grievance mechanism should establish who is responsible for receiving and researching 
complaints and determining causes and impacts, as well as for responding to the members of the public 
who have lodged a complaint.  There should also be a transparent record-keeping system that logs 
complaints and tracks solutions and communication with the public. 
 
 

X. CONCLUSIONS, CONSISTENCY OF PROGRAM WITH BANK SOCIO-
ENVIRONMENTAL POLICIES 

 
As a result of the analysis of environmental and social impacts and risks, it has been concluded that in 
general the Project will result in positive environmental and social impacts due to: 
 

• Positive environmental benefits to water resources due to reduction of water waste and 
improvement of water distribution. The Project will do much to help the Nickerie rice 
production area achieve international standards (such as those developed by SRP and explained 
in Section 3.3.10) for irrigation management and sustainable rice production.  

• Positive social benefits due to reduced flooding risk if the Maratakka spillway is constructed. 

• Positive social benefits to all farmers due to expected increases in rice yields and, therefore, 
incomes due to better water management and more polders provided by reliable irrigation. 
 

There will be temporary short-term impacts and risks due to construction activities that can be easily 
managed by using standard environmental and occupational health and safety management measures. 
 
The main negative environmental impact from the Project is the expected increase in pesticide use due 
to the anticipated increase in acreage put into rice production.  As a mitigation measure studies will be 
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financed to allow for better understanding of how pesticides are used and what their possible impacts 
are to water and sediment quality.  This information will allow for more informed policies and practices 
about pesticide use for promoting more sustainable rice production in the future.    
 
Another potential adverse social impact, is the possibility that small farmers may find annual payments 
for financing water board operations are a hardship.  Measures to mitigate such potential hardships are 
provided in the ESMP.    
 
The assessment of environmental and social impacts presented in this report, as well as the mitigation 
and management measures proposed in the ESMP for this Project, will comply with Bank policies and be 
consistent with the spirit of Suriname’s currently voluntary environmental assessment and mitigation 
guidelines.   
 
Specific Bank policies that were determined to be applicable to the Program are shown in Table 6, along 
with an explanation of how each is addressed in this environmental and social analysis to ensure 
Program compliance. 
 
 
Table 6.  Project Compliance with Bank Policies 

Policy Identified in 
Safeguard Screening 

Project Compliance 

B-1 (OP-102) 
Availability of 
Documents to the 
Public 

Section IX presents the plan for making the draft and final ESMP document 
and summary available to stakeholders and the general public 

B-1 (OP704) 
Management of Risks 
of Natural Disasters 

Risks of Natural Disasters and an assessment of the level of risk are 
presented in this report in Section 7.23.  The Project will help reduce the 
risk of flooding if Maratakka spillway is installed.  A detailed Natural Disaster 
Risk Assessment or Management Plan is not necessary.   

B-1. Climate Change 
Adaptation 

The EA addresses risks due to climate change and assesses the Project’s 
contribution to climate change adaptation in Section 7.1.  Additional 
recommendations are provided in Section VIII. 

OP-761, Gender 
Equality & Indigenous 
People’s Rights 

Information on women’s role in agricultural activities and indigenous and 
other vulnerable populations is provided in Sections 2.3 and 3.3.  
Assessment of potential impacts of the Project on women and vulnerable 
populations is provided in Section 6.7 with mitigation measures in Section 
8.2.   

B-2, Compliance with 
Country Laws and 
Regulations 

Section III describes Suriname’s institutional setting for environmental and 
social management.  Section ESMP discusses the requirements for 
compliance with the applicable laws and regulations  

B-4, Other Risk Factors 
– Weak Institutional 
Capacity for 
Environmental and 
Social Management 

Institutional capacity of the Project executor is assessed in Section 3.3.  
Mechanisms for addressing the weak capacity are provided in the ESMP, 
Section 8.4 and recommendations for improving executor capacity are 
provided in Section 8.71. 

B-5, Environmental 
Assessment 

A socio-environmental analysis was carried out for the operation and the 
results presented in this report.   
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Policy Identified in 
Safeguard Screening 

Project Compliance 

B-6, Stakeholder 
Consultation 

Stakeholders are identified and the consultation plan is presented in Section 
IX.   

B-7, Supervision and 
Compliance 
Monitoring 

Requirements for supervision and monitoring and reporting of the 
implementation of the ESMP are provided Sections 8.4 and 8.5.  In addition, 
a budget is estimated in Section 8.6 to provide resources for carrying out 
these activities. 

B-10, Hazardous 
Materials 
Management 

Use of and management of hazardous materials are addressed in Sections 
6.3 and VIII.   

B-11, Pollution 
Prevention and 
Abatement 

Prevention of pollution and waste management are related to the 
construction phase of the Project, and are addressed in Sections 6.4, 6.5 
and VIII. 

B-17, Environmentally 
Responsible 
Procurement 

Opportunities for environmentally responsible procurement are limited, 
however, if wood is used for structures or levee protection, the Project 
could insure that certified, local wood be purchased, if feasible.  In addition, 
the ESMP contains provisions to monitor the sources of raw materials such 
as sand and shells, to ensure they are procured from licensed facilities. 
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