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EXECUTIVE SUMMARY  
 
Background 

 

Guyana has an important opportunity to convert its abundance of renewable natural resources into 

sustainable energy for power generation. For decades, the country has remained dependent on imports 

of liquid fossil fuels to satisfy its energy needs. The imports of fuels and lubricants declined from US$ 

506.7 million in 2019 to US$ 395.2 million in 2020, with their share in total imports increased1. The 

country, as a net importer of liquid fossil fuels, is impacted by the volatility of fuel prices placing further 

pressure on the countryôs fiscal expenditures2. 

 

The Electricity Sector in Guyana consists mainly of the Demerara-Berbice Interconnected System 

(DBIS) as the main electricity grid in the country. It is owned, operated, and managed by the vertically 

integrated state-owned power utility, Guyana Power and Light Inc. (GPL). The total available capacity 

of the DBIS is approximately 204.1 Megawatts (MW), of which 57.6 MW have been in operation for 

over 24 years, thus considered aged and due for decommissioning. GPL also operates the Essequibo 

coast isolated system, where 7.2MW out of 12MW of installed capacity is considered unreliable since 

these aged generators have reduced levels of reliability and lower power output. Both systems run 

mainly on fossil fuels and provide electricity to about 85% of the total population of the country living 

in the coastal zones.  As an isolated system, the Linden Electricity Company Inc. (LECI), a subsidiary 

of the state-owned Hinterland Electrification Company Inc. (HECI), operates the 3 Bank of Guyana 

Annual Report 2020. 4 Power generation costs were 1.3% of the countryôs Gross Domestic Product in 

2020 (US$ 5.7 billion).  LECI purchases electricity from Bosai8, which generates electricity from an 

18MW diesel power plant (6X3MW). LECI distributes 70% of the generated electricity to consumers 

on the eastern side of the Demerara River, attending around 5,292 customers. LECI also sells electricity 

to the Linden Utility Service Co-operative Society Limited (LUSCSL), which supplies 5,372 customers 

on the western side of the Demerara River. 

 

GPLôs expansion plan considers an increasing demand of about 200% for the years 2020 to 2025 in the 

DBIS and around 160% in the Essequibo system. This growth in the demand is explained by the overall 

growth of the economy with a GDP growth of 43.4% in 2020, and a projected average growth of 31.2% 

for the period 2021-20233. The increase in demand requires the installation of new generation capacity 

where about 49MW4 of non-conventional RE, is projected to be installed in the same period. The 

demand growth presents the opportunity to diversify the electricity generation mix with the introduction 

of RE technology versus ñbusiness-as-usualò Heavy Fuel Oil (HFO)/ (Light Fuel Oil) LFO generators. 

 

Approach and Recommended Solution 

 

To achieve the energy matrix diversification objectives, GPL has its 2021-2025 Development and 

Expansion Plan (D&E), which prioritizes the introduction of solar PV in the new diversified generation 

 
1 Bank of Guyana Annual Report 2020.  
2 Power generation costs were 1.3% of the countryΐs Gross Domestic Product in 2020 (US$ 5.7 billion). 
3 The main economic activity in the Essequibo region is rice farming, both for local consumption and  

international export. Other activities include fruit, vegetable, and coconut farming. Similarly, Berbice is a  

fruit and vegetable producer but an important rice and sugarcane - producing area in Guyana.  
4 Includes approximately 10 - 15MW of wind energy interconnected to the DBIS.  
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matrix. The D&E indicates that Guyana requires different power generation technologies to generate 

electricity in the most economical and reliable way while transitioning towards maximum RE utilization 

by 2040. The D&E also recognizes the need to improve system operation via digitalization and 

modernization to achieve an efficient and reliable power system while improving local capacities. 

 

The execution of the projects that are a part of this Program will support Guyanaôs transition to the use 

of near-100% renewable energy sources and the diversification of the energy supply matrix via the use 

of cleaner and renewable energy sources in the electricity generation mix. Specifically, this program 

seeks to (i) reduce CO2 emissions; (ii) lower the cost of electricity generation while supporting the 

countryôs transition towards renewable energy-based generation. 

 

Also, via the implementation of an associated Technical Cooperation (TC) Program, there will be 

critical capacity building activities executed that will see the capacities of Government utilities and 

agencies to plan, develop, implement and operate intermittent renewable energy systems being 

improved. 

 

The Norway funds through the Norwegian Agency for Development Cooperation (Norad) are available 

and in alignment with the position of the Government of Guyana to use the sum of US$ 42,707,453 M 

for utility scale solar PV projects. As such, 25MWp of Solar PV with a minimum of 15 MWh of Battery 

Storage have been identified for execution utilizing the funds in question. These projects are as follows: 

 

Å 15MWp of Solar PV with a minimum of 15MWh (1h) of Battery Storage for the Linden Isolated 

System, 

Å 10MWp of Solar PV for the Demerara-Berbice Interconnected System, specifically in Berbice. 

 

An Environmental and Social Assessment (ESA) for a representative sample of the project sites has to 

be completed.  The representative sample will include the following sites: 

 

Å Block 37 (Linden-Soesdyke Highway, Region 10) 

Å Retrieve (Linden, Region 10) 

Å Prospect (East Canje Berbice, Region 6) 

 

These PV Farms will provide a cost effective first step to transition to cheaper, greener generation that 

is consistent with what is being done by other Caribbean utilities and in line with the objectives of the 

LCDS. Furthermore, the project will act as a catalyst to further renewable energy investments, increased 

renewable energy penetration, lower carbon emissions, improved grid stability and a reduction in 

Government subsidies for the utilities. 

 

Economic, Social and Environmental Benefits 

The following Outcomes/Benefits will be recognizable changes because of the 25MWp Utility Scale 

Solar PV Project: 
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Economic  

 

a) The diversification of economic activities in the area; 

b) The reduction in generation costs at two state-owned utilities via: 

 

¶ Reduction in Government Subsidies for Energy Purchases in Linden.  

¶ The reduction of the financial burden of expensive energy purchases at LECI for the Linden 

Isolated System. 

 

 
Table ES1. Key economic Indicator of the PV Project 

 

c) Government subsidies are also anticipated to be significantly reduced, making valuable 

resources available for other developmental activities in the country 

 

Social and Gender 

 

a) Improved efficiency in the health, education, water, and public safety sectors. 

b) Empowerment of Womenôs Groups via active production activities by increasing income. 

generation opportunities for women. 

c) Employment during construction and operation. 

d) Local Training and Institutional Capacity. 

 

Environment 

 

a) Contribution to mitigation of global climate change by reduced emissions of greenhouse gases 

compared to the baseline (stand-alone diesel supply). 

b) The reduction and avoidance of CO2 emissions in electricity generation via the diversification 

of the energy supply matrix with the introduction of renewable energy-based sources of energy 

(specifically solar PV).  

Prospect: Grid Emission Factor of 0.661 tCO2/MWh, a total of 11,089 tCO2 will be reduced. 

Linden:  Grid Emission Factor of 0.854 tCO2/MWh, an estimated 20,752 tCO2 projected to be 

saved annually. 

c) Reduction in the consumption of fossil fuel as non-renewable resource for electricity generation.  

d) Environmental Impact for the selected sites of Prospect and Linden, are low since the areas were 

precious used for local projects like agriculture (e.g., sugar cane plantations). 

 

Potential Negative Impacts 

a) The main impacts of the project are related to the construction and permanent presence of the 

installations in the physical environment. The significance of these impacts depends on the type 

of installations and the specific site.  
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b) Given that the areas for installation of PV Farm in Prospect and Linden are developed and main 

access roads already exist, there is in general a low level of bio-physical impacts expected and 

limited predominantly in the construction phase (for example, clearing of vegetation, land 

preparation, compaction from the transport of materials).  

c) The Bird fatalities rate should be assessed in order to reduce a possible low impact on fauna. In 

general, there is a positive balance between the negative impacts and the positive effects of the 

project. 

Most of the analysed impacts are considered minor or moderate for the three sites. The effects of these 

impacts can be significantly reduced or minimized by the implementation of mitigation measures.  The 

mitigation measures for the construction, operation and decommissioning phases are presented in the 

Environmental and Social Management Plan developed within the Environmental and Social Analysis 

Report. 
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1. INTRODUCTION  

1.1 Overview 

In Guyana, a country that is blessed with an abundance of natural resources and with great opportunities 

to manage renewable resources, in the energy sector, the current projected feasibility of renewable 

energy creates a number of challenges and opportunities for its use in power generation. Currently, the 

country is highly dependent on imported fossil fuels; Guyana Power & Light (GPL) a state-owned 

electric utility company imports around 36.6 million of imperial gallons of HFO and 3.85 million of 

imperial gallons of LFO with a total spent estimated of US$ 54.36 million in 2017, in 2018 imports 

shows total spent estimated of US$ 84.5 million with a distribution of HFO with US$ 72.6 million and 

LFO with US$ 11.9 M (GPL 2020) (Sologuren 2017). The high reliance on imported fossil fuels has 

contributed to the volatility of the Company, dampened private sector growth and competitiveness, and 

has constrained the development of high value-added sectors such as tourism and manufacturing due to 

the high cost of electricity (Caricom 2013). Guyana has one of the lowest electrification rates within 

CARICOM member states, just belong eighty percent (80%) of the population have access to electricity, 

facing enormous challenges related to rural electrification and/or energy poverty (Caribbean Sustainable 

Energy Roadmap and Strategy (C-SERMS) Baseline Report and Assessment, 2015). Electricity supply 

in these areas is therefore unreliable, expensive, and uses mostly fossil fuels such as gasoline and diesel. 

Moreover, it is known that electricity power systems must have sufficient amounts of generating units 

available to meet the demand and the changes, from base peak to load. However, the challenge in every 

country is to define the ideal combination of energy sources to satisfy those needs in an efficient and 

economic manner. 

The Inter-American Development Bank (IDB) has over the years approved over US$37.6 million in 

loans and has also secured approximately US$26.9 million in non-reimbursable investment financing 

from the European Union (EU) in an effort to boost the reliability and efficiency of Guyanaôs electricity 

sector through improvements in operational capabilities, electricity loss reduction measures, as well as 

strengthening corporate performance and management of the countryôs utility i.e. GPL Inc (IDB 2014). 

Reducing electricity losses can improve GPLôs financial performance, while at the same time alleviating 

fiscal commitments of the Government of Guyana in relation to the electricity sector (IDB 2014). 

During the next decade a significant increase in electricity consumption is expected in Guyana as a 

result of growth of the residential and commercial sectors as well as the expected return of large 

customers to the national power grid (IDB 2014). 

On October 11, 2017, the Private Sector Commission hosted a two (2) day Business Summit at the 

Marriott Hotel, Georgetown. At the Summit the Director of the Guyana Energy Agency, Dr. Mahender 

Sharma, indicated that, ñWith projected energy demand expected to double in ten (10) yearsô time, 

diversifying Guyanaôs energy matrix is important for supply to meet demand.ò (DPI 2017). Sharma 
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further stated that, ñan óoptimal mixô of energy sources comprising hydro, wind, solar, bio and thermal 

energy is needed if Guyana is to provide sufficient redundancy and support.ò (DPI 2017). It is against 

this background that the Government of Guyana (GoG) through support from the Inter-American 

Development Bank is investing in solutions along the path to a cleaner and diversified energy matrix, 

beginning with innovative solutions for energy security and reliability for communities that promise 

great growth during the following years.  

In the current policy, the Government describes its goal to improve power supply reliability, reduce 

electricity costs, increase energy security, and utilize local renewable resources for the generation of 

electricity. This component will address the policy goals by investing in solar technology in the strategic 

communities of Linden, and Prospect. While the characteristics and needs of each community are 

different, and the new generation systems will have tailored generation systems to continue meeting the 

current and future demand, the effect will not only partially displace the utilization of costly fossil fuel 

generation, but also will extend the availability of power supply. The proposed PV systems would be 

connected to the transmission network to share the harvested electricity either locally within the 

communities or supporting the national electricity demand. 

1.2 Background of the Project 

Guyanaôs natural environmental heritage evidenced through its forestry and agricultural resources 

supports the vast potential for the exploitation of renewable energy, much of which remains untapped 

but is in the process of realization. Notwithstanding the abundance of such natural resources, Guyana 

has remained 99% dependent on imports of fossil fuel for its energy needs. High fuel costs have 

historically constrained the pace of the countryôs development while creating balance of payments 

challenges. It has also affected the countryôs competitiveness on the local and international markets, 

limiting the opportunities for expansion of the productive sectors. Particularly in the coastal regions, 

though there exists an abundance of fertile land, water and sunlight, many opportunities for large-scale 

agricultural and industrial development have been lost due to the extremely high cost and reliability of 

electricity supply. While this factor may be underscored by the geographical location of such 

communities impacting on access to reliable supply and sustainability of energy sources, Guyanaôs 

approximate GDP of US$3.05 billion and a per capita income of US$4,097 (2016) translates to its 

inability to macro-economically sustain high electricity costs. In this regard, Guyana can ill afford such 

high costs of supply which have hamstrung the social and economic development of all Guyanese. 

Guyanaôs coastal land located in Regions One to Six where agricultural land is currently exploited, also 

along the coast the majority of commercial and industrial activities are the majority of economic 

activities and development. Furthermore, efforts are continually being made to provide basic amenities, 

such as safe water and reliable electricity. The Government of Guyana is also focused on establishing a 

ñGreen Economyò as such; the road to a óGreenô Guyana would entail a model that allows the 

sustainable use of its resources (DPI 2018). Work has already commenced in this regard under the 

Hinterland Electrification Programme, where numerous indigenous communities have benefitted from 

solar powered energy to their homes, schools and healthcare centres (DPI 2018). Since the introduction 
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of the programme, the beneficiaries have been receiving at least nine (9) hours of reliable energy supply 

(DPI 2018).  

The communities proposed to have PV systems currently have an adequate electricity supply, as coastal 

communities the demand increases as is a rapid economic development in these coastal areas. As such, 

the government plans to prepare communities with future demand on energy supply with renewable 

energy technologies and has begun pursuing the construction of solar farms in Guyana. Work on the 

first solar farm has already commenced in Mabaruma, this GY$264 million intervention is expected to 

result in over 700 residents and commercial consumers across the sub-district benefiting from increased 

hours of electricity service. Residents are expected to receive approximately 16 hours and eventually a 

full 24 hours. The 400 kilowatt mega solar farm will reduce the dependency of fossil fuels for the 

generation of electricity as it powers three-quarters of the community while the remaining portion is 

being powered by fossil fuel or diesel (DPI 2018). Diesel based electricity supply is provided by the 

Government owned utilities at costs significantly higher compared to the provision of supply on the 

coastal areas. Additionally, fuel use accounts for between 60ï80% of the total operational cost of the 

power utilities.  

Guyana hosts the CARICOM secretariat, the Government has already invested efforts to fully operate 

the entire building with a PV system, it is another example that Guyana is working towards becoming 

a Green Economy driving Nation.  

A recent environmental, social and gender assessment took place in 2019, proposed solar farms are for 

Lethem in Region 9 (Upper Takutu ï Upper Essequibo); Mahdia in Region 8 (Potaro ï Siparuni) and 

Bartica in Region 7 (Cuyuni ï Mazaruni) shows the drive on implementation of more PV systems to 

compensate the grid and offer reliable electricity supply through renewable energy. These solar farms 

are anticipated to generate 800 kilowatts, 400 kilowatts and 1.5 MW of electricity respectively (DPI 

2018). The diversification of the Energy Matrix and Energy Security in these three (3) communities 

aims to promote socio economic development through the supply of reliable and affordable electricity 

to the three (3) communities as well as reduce carbon dioxide (CO2) emissions from the power sector 

by utilizing a renewable energy source (NewJec, 2019). 

Recognizing the impacts climate change will have on Guyana, climate change mitigation strategies 

outlined in the Guyana Low Carbon Development Strategy Update (2013), the Green State 

Development Strategy: Vision 2040 (October 2018) and the opportunity to utilise funding NORAD 

Guyana Power and Light (GPL) has proposed the Guyana Utility Scale Solar PV Program in line with 

its plans to increase renewable energy penetration and grid stability on its power system. This program 

will see the installation of 33MWp of Solar PV with 23MWh (minimum) of Battery Storage in Linden, 

Berbice and Essequibo.  

The Green State Development Strategy: Vision 2040 (October 2018) provides a comprehensive set of 

strategic action lines to guide public investment over the next two (2) decades. ñGuyana will transition 

to use of near-100% renewable and clean energy with an optimized mix developed from its natural 

capitalò.  ñCurrent estimates put the transition rate at 60% by 2035ò (GGDS, 2018). 
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1.2.1 Solar Photovoltaic (PV) Systems Locations Centres 

Since the overall program is a Multiple Works operation, a representative sample has been preliminarily 

identified, which is the objective of this ESA/ESMO. The identification of the sample has followed 

three criteria: (i) representing more than the 30% of the investment; (ii) representativeness of the 

technical features of the project; (iii) representativeness of the most significant expected socio-

environmental risks and impacts associated with the Multiple Work program. 

The representative sample proposed for the project will be located on the following three (3) sites:  

¶ Two sites in Linden area, NICIL Lands and Kara Kara in the vicinity of the BOSAI 

Substation (15 MWp) ï Block 37 and Retrieve respectively 

¶ One site in Berbice area - Prospect, East Coast Berbice in the vicinity of the Canfield Power 

Plant (10 MWp) 

The identification of locations for three PV projects was constrained by the availability of land; 

proximity to existing infrastructure, particularly access roads and GPL substations; and the solar 

resource potential. Besides that, the sites selected will be impacted with economic growth, also the 

strategic location will represent a fast forward on the hybrid energy system and generation. 

Linden is located up the Demerara River. The location has capacity to future growth, extending the solar 

capacity that means more harvesting of energy through renewable resources, also each facility is 

intended to interconnect to GPLôs 13.83kV distribution network via 13.8kV Lines or 69kV/13.8kV 

Substations in the proximity of the proposed project locations.  
 
 

1) Linden 

Linden, is located at 105 km (65 mi) south of the capital city Georgetown and has an estimated 

population of has a population of 27,277(Bureau of Statistics, Population and Housing Census ï 2012). 

The community, which is located in administrative Region 10 ( Upper Demerara-Berbice), is rapidly 

developing its cove of economic activities and is quickly becoming an economic hub for surrounding 

communities. The Electricity supply in the Linden area is provided by BOSAI Substation on a 24-hour 

basis.  

 

2) Prospect  

Prospect is a small community located in Region 6 (East Berbice Corentyne) and this Coastal 

community consists of a small percentage of farmers and sugar workers of Guyana. The area is 

dominated by agricultural activities, mainly cattle rearing and farming which helps to sustain the 

livelihood of the people and the neighbouring communities. The Prospect population comprises of 

approximately 3,266 residents (Census ï 2012) and is supplied with electricity from the Canefield 

Substation and Power Plant with on a twenty-four (24) hour basis. 

https://en.wikipedia.org/wiki/Georgetown,_Guyana
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1.3 Objective of the Project 

The Government of Guyana, Ministry of Public Infrastructure is facilitating the development of grid-

connected Solar Photovoltaic (PV) Systems with a total installed capacity of 25MW to supply the grid 

by interconnect to GPLôs 13.83kV distribution network via 13.8kV Lines or 69kV/13.8kV Substations 

in the proximity of the proposed project locations. Table 1 shows the proposed energy production.  

 

Table 1 Estimated Energy Production (GPL, 2020). 

 

Site Yearly PV Energy Production [MWh] 

Prospect, East Coast Berbice (3MWp) 4,842 

Block 37 (5MWp) 6,707 

Retrieve (5MWp) 6,707 

 

The main objectives of the project are to: 

1. Contribute to Government of Guyana goals in accomplishing the Green State Development, 

2. Improve the financial performance of GPL, leading to reductions in Tariff, 

3. Reduces GPL electricity generation CO2 emissions and, 

4. Increases GPL renewable energy project portfolio and implementation capacity. 

 

1.4 Purpose and Scope of Work 

In compliance with the National Environmental Legislation as well as the Environmental and Social 

Safeguards Policies of the Inter-American Development Bank (IDB), the Environmental Engineering 

Solutions (EES) is required to address the environmental and social issues related to the Project. 

1.4.1 Purpose 

A Terms of Reference (ToR) for conducting an Environmental and Social Analysis (ESA) was 

developed by GPL in coordination with the IDB. An application was made by the Environmental 

Engineering Solutions to pursue the Consultancy. EES was then selected to undertake the ESA study 

for the proposed project i.e. three solar systems (solar plant, substation, control room, etc.) of 

IMPLEMENTATION OF UTILITY SCALE SOLAR PV PROJECTS THROUGH THE NORWAY-

GUYANA AGREEMENT, and a management instrument called an Environmental and Social 

Management Plan (ESMP) for each of the Solar plants that ensures the environmental and social 

sustainability of the infrastructures to be financed and the activities to be financed by the Operation. 

Moreover, the document must comply with the requirements of the Inter-American Development Bank 

(IDB) Environmental and Social Safeguards Policies and the National Environmental Legislation of 

Guyana. 

The Environmental and Social Analysis has been carried out against the following reference framework: 

ǒ Local, National and International regulatory requirements that are applicable to the Project; 
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ǒ Applicable Inter-American Development Bank (IDB) Operational Policies: 

o OP-703 Environment and Safeguards Compliance Policy  

o OP-704 Natural Disaster Risk Management policy 

o OP-761 Gender Policy 

o OP-102 Access to Information Policy 

 

The operational policies OP-710 on involuntary resettlement and OP-765 on Indigenous People are not 

applicable to the project. 

 

1.4.2 Scope of Work 

The scope of the project comprises of: 

ǒ Field surveys to access the existing environmental and socio-economic conditions in the three 

project areas, including the identification of the environment and social receptors; 

ǒ Consultations with key stakeholders and members of the three (3) communities to discuss the 

project and to understand public perception and expectations from the project; 

ǒ Collection of additional secondary demographic, environmental and social information; 

ǒ Collection of Biological information on flora, fauna, natural habitats and species of special 

conservation or scientific interest through ecological survey of the three (3) study areas; 

ǒ Identification and review of the applicable standards and identification of key issues; 

ǒ Review of negotiated land acquisition, if any; 

ǒ Evaluation of potential social impacts of the Project and its components; and 

ǒ An Environmental and Social Analysis (ESA) report for the representative sample of the 

Program, inclusive of a Consultation Plan and Consultation Report. 

ǒ An Environmental and Social Management Plan (ESMP) for the representative sample of the 

Program that ensures the environmental and social sustainability of the infrastructures and the 

activities to be financed by the operation and its associated facilities. 

ǒ An Environmental and Social Management Framework (ESMF) for the full Program, aimed at 

providing guidance and requirements for the development of needed Environmental and Social 

studies and management plans for the subprojects not included in the representative sample. 

 

1.5 Approach and Methodology 

The Environmental and Social Analysis (ESA) for the project has been carried out as per the 

requirements of the Inter-American Development Bank Operational Policies related to Environmental 



 

   Environmental and Social Analysis (ESA) Solar PV Projects-Guyana                                                                16 

 

and Social aspects. For assessment of the impacts of the project, the three (3) project locations and 

communities have been considered. Moreover, the ESA is based on scientific, engineering, 

environmental and economic parameters, professional judgement, and consultation with the public, 

applicable government agencies, communities, interest groups and other stakeholders directly affected 

by the Project. The approach includes the following steps: 

ǒ Developing the Project description, including construction, and operation activities;  

ǒ Preparing a description of existing environmental conditions to assess the potential effects of 

the various Project activities on the environment and the potential effects of the environment on 

the Project.  

ǒ Concerns of the regulatory agencies involved in the Project review are identified; 

ǒ Public concerns; 

ǒ Elements of the environment that could be affected by the Project and are protected by 

legislation or regulation; 

ǒ Details of environmental protection measures that would be applied to the project for 

construction and operations of the facilities. 

1.5.1 Baseline Data Collection 

To provide accurate and scientific analysis of the potential environmental effects of the proposed Project 

on the environment, it is critical to have data that represents the state of the environment prior to 

developing the Project. This baseline data can be used, in conjunction with the predicted Project outputs, 

to complete the environmental analysis for the Project.  

In order to achieve the objectives of the project and assess the impact of the project on the communities 

of Prospect, and Linden, the following data collection tasks were carried out:  
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a. Questionnaires 

The questionnaire was one of the main methods used to obtain information from residents of Prospect, 

and Linden on the establishment of the Solar PV Farms. The aim of the questionnaire survey was to 

supplement the secondary data collected, with vital socio-economic information in order to provide a 

more comprehensive representation of the challenges posed by the Project. The questionnaires were all 

administered by an interviewer, with the residents being the main target groups.  

Questionnaires were chosen for four (4) basic reasons.  

1. Questionnaires are used as an ideal way to obtain the opinions as well as views of a desired 

sample population and many persons are familiar with them.  

2. Data obtained from questionnaires can be used in a format that is easy to analyse and graphically 

represent.  

3. Administered questionnaires minimize the frequent issue of respondents not completing them.  

4. Administered questionnaires ensured that if there were questions not easily understood by the 

respondent, they could be explained on the spot by the interviewer. 

b. Discussions with relevant personnel and agencies 

Open-ended interviews were conducted with relevant personnel from various agencies. These 

discussions were undertaken because they enabled wider and more detailed responses and explanations. 

Additionally, they allowed for clarification and flexibility, were more relaxed and conversation-like, 

and aided in gathering significant additional information.  

The following sections outline the specific baseline programs that were conducted for this ESA: 

1. Ambient Air Quality 

Ambient air quality monitoring was completed in the immediate vicinity of the proposed site to confirm 

baseline conditions. This consisted of monitoring instruments for suspended particulate matter less than 

10 microns (PM10) and 2.5 microns (PM2.5) in size over a one-week period. Additional sampling of total 

suspended particulates matter (TSP) was also included to supplement the ambient air quality 

information. 

2. Ambient Noise Levels 

Baseline ambient noise levels were established by conducting daily measurements in the vicinity of the 

site. These locations were determined in the context of the nearest sensitive receptors such as a School, 

Residence, and Business etc. 
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3. Spatial and Temporal Boundaries 

The effect of a specific project activity on an environment may differ in both space and time from the 

effect of any other activity. Certain project activities may have long-term consequences; others will be 

of short duration. Temporal and spatial study boundaries have been considered for the construction and 

operation phases of the Project. 

1.5.2 Methodology to Predict Environmental Effects 

Methodologies used in the identification and assessment of effects may be specific to each discipline. 

They can be grouped in the following categories: 

ǒ Review of public literature; 

ǒ Acquisition and review of unpublished reports and data from government agencies and 

departments, universities and research institutions, and other relevant projects; 

ǒ Interviews with resource persons and knowledgeable individuals; and 

ǒ Site visits and evaluations. 

1.5.3 Cumulative Effects 

The environmental effects of the Project in conjunction with other activities and other projects that have 

or will be carried out in the Project Area are examined. The temporal boundaries, however, are extended 

to include activities in the past, those that are under way in the area, and known projects planned outside 

of the time boundaries established for the Project. A review of other similar projects that have been 

operational for long durations also provides insight into the potential cumulative effect of this Project. 

1.5.4 Consultation Process 

As part of the ESA process and the social impact assessment, consultations are completed with the 

public and government agencies to ensure that all the relevant issues are addressed within the report. 

1.5 Limitation and Technical Difficulties  

Limitations and technical difficulties encountered while conducting the Environmental and Social 

Analysis are as follows: 

Availability of Data 

Secondary data that may be relevant to the project area is extremely limited due to the fact that very 

little research work has been done within this area. Therefore, the Environmental and Social Analysis 

Team relied on communication with relevant stakeholders and communities to gather data.  



 

   Environmental and Social Analysis (ESA) Solar PV Projects-Guyana                                                                19 

 

Lack of cooperation  

Some of the residents of the project areas were reluctant towards answering questionnaires and this had 

a spin-off effect on data collection.  

Time 

The time allotted to complete all forms of data collection; surveys and data analysis was limited. 
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2 PROJECT DESCRIPTION 

2.1  Existing land use and land availability 

The report provides a description of the site settings and project components along with other associated 

facilities. Project activities and requirements for the construction and operation phase of the Solar Plant 

are discussed in this section. 

2.2 Project Alternatives 

This section describes a reasonable range of chosen alternatives to the Proposed Project or to the 

Proposed Project locations that would feasibly attain most of the Proposed Project objectives but would 

avoid or lessen any significant environmental impacts. The preliminary selection of sites was done while 

a representative sample were chosen. The representative samples were selected according to the 

technical aspect and the socio-environmental aspects.  

The identification of possible locations for the various projects was constrained by the availability of land; 

proximity to existing infrastructure, particularly access roads and GPL substations; and the solar resource 

potential. Given the resource map shown below in Figure 1. The area of land required was determined based 

on an estimation of 5 acres per MWp of installed capacity, which would provide adequate space for the solar 

panels, battery storage, roads, switchgear, proper buffer areas and other required infrastructure. The solar 

resource potential at each site was estimated for crystalline silicon modules with a fixed system loss of 14%. 

The European Commissionôs Photovoltaic Geographical Information System (PVGIS) 

(http://re.jrc.ec.europa.eu/pvgis.html), which utilizes satellite images to calculate solar radiation data, was 

used. The PVGIS-SARAH dataset was chosen, since it has hourly time resolution, a spatial resolution of 3 

arc-minutes, and covers Guyana for a time-series of 2005-2016.  
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Figure 1 GHI across Guyana95 

 

 

 

 
5 Global Solar Atlas developed by SOLARGIS for the World Bank Group - https://solargis.com/maps-and-gis-data/download/guyana/   
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Table 2 Determination of Final Project Sites (Selected alternatives) 

Location  Site Comments 

Berbice Sites 

Sheet Anchor, Canje, Region 6  5 acres  The Sheet Anchor location was 

initially identified by the GLSC on 

April 10, 2021. However, it was 

subsequently revealed by the 

Commissioner of the GLSC that 

this location has historically been 

troubled by protests whenever 

moves are made to utilize the 

ñopenò land in the area. This means 

that that extensive community 

engagements would be required 

before the acquisition can proceed. 

As such, due to this and the small 

size of the land available, this site 

was eliminated as a possible 

project site.  

Belvedere, Corentyne, Region 6  15 acres  Belvedere was identified by the 

GLSC on April 10, 2021. 

However, site visits conducted by 

GPL staff on May 14, 2021, lead to 

the discovery that the site 

identified by GLSC has been 

allocated to citizens as house-lots 

by the Central Housing and 

Planning Authority. This means 

that the site was never available for 

GPL acquisition and was therefore 

eliminated as a possible project 

site.  

Hampshire, Corentyne, Region 6  15 acres  As a result of the issues discovered 

at the Belvedere Site on May 14, 

2021; the GLSC identified an 

alternate area in Hampshire, 

Corentyne to the south of the 

public road. Visits made on May 

14, 2021 revealed that the land is of 

good quality and there is no 

indication of competing interests. 
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The GLSC is processing GPLôs 

acquisition of this project site.  

No. 61-63, Corentyne, Region 6  20 acres  Lands in this area were also 

identified by GLSC on April 10, 

2021. However, further checks by 

the Senior Land Officer in the area 

revealed that a family is claiming 

that their lands include the area 

identified by GPL. Given the time 

that this would take to resolve, 

GPL has decided to eliminate this 

site as a possible project site.  

Pln. Prospect (Prospect Village), 

Canje, Region 6  

15 acres  GPL had requested to acquire this 

project site from NICIL on 11-Sep-

2019. An updated request was 

submitted on 12-Apr-2021. NICIL 

has since indicated to GPL that it is 

processing the surveys and 

valuations required for GPL to 

acquire the sites. This site is a 

portion of lands formerly under 

cane cultivation and was 

previously surveyed for GPL. GPL 

continues to work with NICIL to 

advance these acquisitions and was 

granted permission to commence 

de-risking work at the location by 

NICIL on April 30, 2021.  

Onverwagt/Trafalgar, West Coast 

Berbice, Region 5  

30 acres  Following discussions with the 

General Manager of MMA/ADA, a 

joint site visit was made on 12-

Apr-2021. The land is suitable for 

project use. A formal request for 

the acquisition of the identified site 

was dispatched on April 21, 2021 

to the Minister of Agriculture. The 

MMA/ADA granted GPL 

permission to utilize the site 

identified on April 27, 2021. GPL 

submitted a formal application for 

the land on the May 4, 2021 and is 

working with the MMA to have the 
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required cadastral survey 

completed for conveyance.  

 

Essequibo Sites 

Onderneeming, Essequibo Coast  15 acres  This site was visited on 13-Apr-

2021. GLSC indicates that the site 

is currently unoccupied and has no 

competing interest and as such can 

be acquired by GPL. GPL 

submitted an application for this 

site on April 30, 2021 and the 

GLSC is processing GPLôs 

acquisition of this project site.  

Rear of Lima Sands, Essequibo 

Coast  

10 acres  This site located at the ñ2nd Sandò 

and was visited on the 13-Apr-

2021. A portion currently has a 

squatter who claims to have 

applied to lease the occupied 

portion. GLSC has indicated that 

the portion that is unoccupied can 

be acquired by GPL. GPL 

submitted an application for this 

site on April 30, 2021 and the 

GLSC is processing GPLôs 

acquisition of this project site.  

Rear of Bush Lot, Essequibo Coast  15 acres  GLSC has indicated several 

portions of land that were leased to 

individuals in Lots for homesteads. 

Majority of the lands are 

undeveloped and unoccupied and 

as such, GLSC has indicated that 

they can be acquired by GPL. Site 

visits were done on the 13-Apr-

2021. A formal request for the 

acquisition of the identified sites 

was dispatched on April 21, 2021. 

GPL and GLSC met on April 28, 

2021 and it was indicated that the 

process to reposes these lands 

would take at least six (6) months. 

Since this timeline is not feasible, 
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this site was eliminated as a 

possible project site.  

Pln. Opposite, Essequibo Coast  15 acres  Pln. Opposite was visited on 14-

Apr-2021. The lands identified 

were under the control of one 

owner who is now deceased. 

GLSC indicated that the lease 

expired since 2012 and was not 

renewed. The children and 

grandchildren have an active 

dispute over the administration of 

the estate of the deceased person, 

even though the lease has expired. 

Given the ongoing legal dispute, 

the GLSC are unwilling to process 

GPLôs applications for the site.  

Linden Sites 

Block 37/Bamia, East Bank 

Demerara River, Region 10  

25 acres  Joint site visits were done on 7-

Apr-2021 with NICIL. Initially, 

Block 37, Retrieve, and Wisroc 

were identified by NICIL as 

available for GPL acquisition. 

However, GPL and NICL held 

additional site visits on April 24, 

2021 to the Region and it was 

determined that there were too 

many squatters at the Wisroc 

Location, which would make 

surveying difficult and would 

result in significant social 

implications. As such, an 

alternative site at Dacoura was 

identified. NICIL began cadastral 

surveys on May 3, 2021 and 

completed the same on May 7, 

2021. In the interim NICIL has 

granted permission for GPL to 

commence de-risking work at the 

locations on April 30, 2021. NICIL 

is currently processing GPLôs 

acquisition of the Block 37, 

Retrieve, and Dacoura sites. 

Retrieve, East Bank Demerara 

River, Region 10  

25 acres  

Wisroc, West Bank Demerara 

River, Region 10  

25 acres  

Dacoura, West Bank Demerara 

River, Region 10  

15 acres  
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Being a multiple works program, the representative sample of the program has been identified from 

selected alternatives. As the proposed project envisions supply to two (2) geographical areas within 

Guyana, issues of land allocation, access to grid connection and terrain of specific locations have been 

considered. Lands are already allocated within NICIL and the BOSAI Bauxite Company, respectively 

for the project in each named location, since it was agricultural land for farming and industrial land for 

bauxite mining, currently no one of the sites have been used for cultivation or even mining in the recent 

years, the nature of the land is considered abandoned as State Land. State Land is divided into 

Government Land normally managed by the municipalities and Public Land normally managed by 

public institutions like NICIL for economic development. The land allocated for the project is held as 

public land and public land is available for energy potential development options: ñPotential for solar 

arrays on abandoned land and/or unused back lands (GoG, 2013)ò. It is important to mention that State 

Land differs from Private Land and Amerindian Land as the main classification of land rights in Guyana 

(Figure 2), it can be concluded that the proposed site locations are not within the Amerindian Land 

Titles therefore the Indigenous People are not being affected by any means with the proposed project 

site, this information have been verified also by physical inspection. 

2.3 Representative Sample Site Locations. 

Within public land rights, Solar PV systems will therefore be established to supply power to three (3) 

electricity substations across Guyana. Additionally, the systems include backup storage of 60 minutes 

for Linden sites. The proposed project areas (Linden and Berbice) lie within the natural region of the 

Low Coastal Plains of Guyana, which have about ninety percent (90%) of the population dwelling, 

while Linden lies withing the Hilly Sand and Clay Regions. The combined annual expected generation 

from the project is 18,256 MWh (Table 3) with an estimated 65 acres of land required for construction. 

The breakdown is as follows: 

Table 3 Installed Capacity, Battery Storage, Generation and Land Requirement 

Site  Size of PV 

systems (MWp) 

Size of battery 

(MWh)  

Annual Expected 

Generation 

(MWh)  

Estimated Land 

requirement 

(acres)  

Block 37, Linden 5 5 6,707 25 

Retrieve, Linden 5 5 6,707 25 

Prospect, Berbice 3 0 4,842 15 

Total  13 10 18,256 65 
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Figure 2 Guyanaôs Amerindian Lands and Proposed Project Sites (Source: GLSC, EES-2021)
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The solar PV systems will be installed within 1.6 km from the Substations or closest 13.8kV Feeder. 

This means that continuous monitoring is possible and the connection to the grids is simplified. Access 

roads to the main grid (interconnected system) for Linden and Berbice already exist. These grids are 

well developed and no major work is envisioned to facilitate interconnection to the solar PV systems 

rather than the new transmission lines to interconnect to PV systems. The highest solar irradiation across 

the two (2) sites is about 5.9kWh/m2 per day. The breakdown for the two sites as follows in Table 4. 

Table 4 Average Solar Irradiation (GPL, 2020) 

 Project Site Resource Data (kWh/m 2 per day) 

Linden 5.8-5.9 

Prospect 5.0-5.2 

 

The figures 3 and 4 below illustrates the locations of the Solar PV Farms in Linden and Prospect. 

The figures 5 shows the interconnection of transmission lines for Linden Solar Farms. For Retrieve 

Solar Farm, the interconnection is calculated to have a length of 200 m from Solar Farm to existing 

transmission line. In the case of Block 37 Solar Farm the length of the new proposed interconnection 

transmission line is about 423 meters. As a part of new interconnection transmission line for Prospect 

Solar Farm (Figure 6), the approximates length is 531 meters. All new interconnection transmission 

lines from Solar Farms are expected to lay down between the existing right of way (ROW) from existing 

transmission lines, this approach will  minimize environmental impacts then the proposed right of way 

for the installation of the transmission line is already used to host infrastructure related to the electricity 

and communications sectors. 
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Figure 3 Prospect PV site location (Source: EES, 2021) 
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Figure 4 Linden PV site location (Source: EES, 2021) 
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Figure 5 Li nden:  Retrieve and Block 37 Proposed Interconnection 
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Figure 6 Prospect Proposed Interconnection  

 

 

2.4 Preliminary Impacts for the Representative Sample Site Locations. 

Table 5 Preliminary Impacts for the Representative Sample Site Locations. 

Impact Related Impact Description  Impact 

level 

Mitigation 

Project 
Limited local experience and 

capacity Building in scale solar 

PV plants. 

Impact during the construction 

of PV plants. 

 

High 
Development of a capacity building 

program for GPL and other public 

utilitiesô local teams. An international 

expert will be hired to technically 

support the project implementation 

and sharing lessons learned from the 

implementation of similar solar 

projects. 

Local Labor during the construction 

will eb recommended upon a skills 

training for quality assurance. 

Technical 

Design and 

planning 

Unavailability of technical 

studies for the interconnection, 

BESS systems and 

geotechnical which could affect 

the scope and technical 

conditions of projects. 

Medium 

-high 

The program will hire reputable firms 

to provide the required technical 

expertise interconnection, BESS and 

geotechnical and studies for all 

project sites. 
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Execution 

Environment 

Coordination among the 

Government Representatives 

and Program stakeholders 

 

If the current emergency 

related to COVID-19 continues, 

implementation of the planned 

works could delay the program 

execution specially in early 

stages related to consultation 

exercise. 

 

Medium 

-high 

As part of the program operation 

manual, it will be established periodic 

interagency meetings.  

 

For COVID-19. Government of 

Guyana Protocols will be followed at 

all stages for the program. Please also 

(see the Meaningful Consultation 

Plan-Virtual Stakeholder Meeting). 

Environmental and 

Social Safeguards 

Sites located close to water 

bodies which could be 

susceptible to floods (please see 

preliminary flood risk 

assessment and modelling). 

Land availability and 

Biodiversity should be 

investigated to evaluate potential 

impacts. 

 

 

Medium 

-high 

The Geotechnical and Civil works 

technical study includes: a) 

Topographic Surveys, b) Geotechnical 

Analysis, and c) Flood Risk 

Assessments for all project sites. 

Based on the results, designs for those 

sites that could present a risk, will 

include flood prevention 

and mitigation measures in the tender 

documents. 

Land Proposed for Samples Projects 

Locations will be allocated within 

state land to mitigate impacts that 

maybe required mobilization or 

compensation (Grievance 

Mechanism) 
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2.5 Project Timeline 

The project timeline is expected to be a 15-18-month period approximately with continued monitoring 

for another 12 months following commissioning to ensure grid stability and regulation. Following a 3-

month tendering process. 

2.6 Project Design and Technology 

The PV technology used on grid feed-in have been used in Guyana in previous studies and pilot projects. 

Solar PV technology is a mature technology option and deemed appropriate based on-site location and 

suitability, weather patterns and site requirements. Additionally, Guyana commissioned its first utility-

scale Solar PV Farm in Mabaruma, Region 1 with an installed capacity of 400kW in June, 2018. The 

experience gained from this project will be transferred to the three proposed sites.  

The existing opportunities to integrate the solar PV to the grids for the Linden and Berbice communities 

indicates a faster uptake and implementation in the short term based on distance to grid, layout of 

communities and resources to complete this renewable energy project. Also, the use of solar PV 

envisions lower costs and low maintenance and is a reliable technology that have previously witnessed 

the use of solar technologies.  

2.7 Components may include in the PV system 

Solar Panels: Polycrystalline (or multi-crystal) silicon panels are made by using polycrystalline wafers 

which is the most preferred technology with a module efficiency of 19-23 %. Average land requirement 

using these panels technology for 1 MW solar PV power plant will require (Encyclopaedia, 2020):  

ǒ 4 acres if it uses crystalline solar panels without trackers 

ǒ 6 acres if it uses thin film solar panels without trackers 

Crystalline technology has got a proven track record of over 30 years in commercial operation as 

compared to approximately 7 years for thin film technologies.  

As a part of the construction: 

ǒ Excavate and form footings (concrete) or install post (pile driven). 

ǒ Attached support structure to footings or post. 

ǒ Mount panel on support structure. 

Module Mounting System: For the installation, Footings or posts as foundations. Solar array locations 

shown in indicative layout, Support structures for mounting solar panels (992mm by 1956mm) standing 

approximately 3m high. Panels tilted at a fixed angle between 20-30 degrees. 
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The PV panels will be mounted on aluminium fixed frame structures. The prime consideration in the 

design of mounting structures is the nature of wind loads in the proposed location, taking into 

cognizance any seasonal/local winds that may exert additional load. Typically, the mounting structure 

is designed to have a capability of withstanding wind load up-to 150 to 200 kmph. Accordingly, the 

concrete blocks are to be designed to counter balance the load. In addition, the material of the structure 

is to be selected in such a way that it serves at least for 20 years. In general, ñgalvanized steelò or 

ñanodized aluminiumò are used to make the structures. Since the proposed site is prone to corrosion due 

to brackish water and salt, galvanized steel or anodized aluminium structures will be utilized. 

Inverters:  Inverters will convert incoming DC received from PV modules into AC with suitable power 

quality. Wiring between panels and inverter systems, regularly 5 or 6 inverter stations (about 6m long 

each) consisting of 1.8 MW to 2MW inverter and set up transformers to convert direct current (DC) to 

alternating current (AC). 1000-1500 Volt DC junction boxes (combiner boxes) 

The features of the proposed inverter system may be comprising of: 

ǒ Unique Maximum Power Point Tracking (MPPT) algorithm adjusts the DC Link operating 

voltage to ensure that maximum power is extracted from the solar array in an efficient manner. 

ǒ Automatic ñsleepò mode at night reduces standby losses. 

ǒ Local LCD (liquid crystal display) monitor and key pad for system control and monitoring 

instantaneous system data. 

ǒ Remote control and monitoring option using standard GSM modem available. 

ǒ Communication based on LAN / WAN protocol is also available. 

ǒ During the construction these are the activities:  

ǒ Install/connect electrical wiring. 

ǒ Footing installed for inverters and transformers mount inverters and transformers on footings. 

ǒ Connect inverters. 

Transformers: The output of the inverters will be connected to transformers (GPL designed 

specification) and associated controls on Low Tension & High-Tension side all housed in a single 

enclosure and Pooling Substation station will compromise the set up transformers and a switchyard with 

GPL according to final design. 

Earthing system: there will be dedicated earthing stations for the transformer, MV switchboards, PLC 

panel and high voltage panel. Maintenance free earthing stations have been considered for the designs. 

The entire module will be appropriately earthed. Grounding of the modules may be done as 

recommended by manufacturer. 
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Auxiliary Electrical Equipment  

The following additional electrical equipment will be required for the project: 

ǒ Security system, electrical fence and 24-hour on-site security access control; 

ǒ Fire detection system; 

ǒ Weather monitoring equipment (rainfall, wind speed/direction, solar irradiation, air moisture) 

will be 

ǒ located inside or in close proximity to the guard house; and 

ǒ PV power facility monitoring equipment and associated telecommunication links will be located 

ǒ Inside the guard house. 

Construction 

The sequence of the construction program would be as follows: 

ǒ Pre-construction site investigations, such as a geotechnical assessment to inform how the panels 

are mounted and secured. 

ǒ Detailed design and procurement of materials. 

ǒ Site establishment and preparation for construction, including fencing, earthworks, set out and 

construction of access roads and sediment and erosion controls. While extensive earthworks are 

not proposed, some land forming (including localised cut and fill areas) may be undertaken to 

achieve more consistent gradients beneath the array as sited inspected the mayor earthworks 

compromise mainly land filling. 

ǒ Delivery of materials and equipment. 

ǒ Installation of the foundations (excavation and concrete footings) or driven piles. 

ǒ Installation of underground cabling (with an option for a short section of overhead cabling. 

ǒ Assembly of the panel frames and mounts. 

ǒ Installation of the PV panels. 

ǒ Installation of the converter / transformer units, including pouring of concrete pads for 

converter/transformer units. 

ǒ Installation of low voltage cabling and combiner boxes. 

ǒ Construction of a spare parts storage shed. 
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ǒ Substation works to connect the Solar Farm to the existing power system. 

ǒ Substation (these occur within the switch room of the existing substation with no additional 

visible external substation infrastructure required). 

ǒ Testing and commissioning of the Solar Farms. 

ǒ Removal of temporary construction facilities and completion of restoration works. 

During construction, it is expected to have new jobs specifically from the communities, the time frame 

will lead to the number of temporary vacancies that will be required on site during construction peak.  

Including off site requirements will open more opportunities, approximately 39 jobs with a construction 

peak of approximately 72 jobs are anticipated. Peak construction periods would have the greatest 

potential to employ local contractors and labourers. 

2.8 Project Estimated Costs 

The total estimated cost of the overall project amounts to approximately US$ 42,707,453 M (Table 6). 

An outline of the total cost by site is as follows: 

Table 6 Summary of Estimated Project Cost (GPL, 2020) 
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3 DIAGNOSTIC OF AREA OF INFLUENCE (DIRECT AND INDIRECT) AND 

STAKEHOLDERS OF THE OPERATION  

3.1 Natural Environment  

This section provides a detailed overview of the project's natural environment. It includes a description 

in relation to the project locations, that is, the communities of Linden and Berbice. As the locations are 

influenced by natural features beyond its boundaries, this chapter also considered those applicable 

characteristics of the natural environment to provide additional context as well as to strengthen a holistic 

understanding of the project areas. The community of Linden is found up the Demerara River and 

Prospect on the Berbice Coast; all of Guyana.  The methodology used in the development and 

elaboration of this section was based on a review of existing information from various sources including 

national plans, reports and strategies, scientific research and discussions with resource persons.  

3.2 Topography and Soils 

This section provides a general overview of the entire project environment plus its immediate 

surroundings that will be influenced by the project. The study area of the project encompasses the 

overall potential area of influence of the project, taking into account that each of the specified areas are 

varying environments within a specific geographical location. The environment of the study area was 

characterized based on review of existing information.  

Guyana is located on the north-eastern coast of South America between 20 and 90 North latitude, and 

560 and 620 West longitude. Between 1 and 9 North Latitude and 56 and 62 West Longitude, bordering 

Venezuela to the West, Brazil to the South and Southwest, Suriname to the East and the Atlantic Ocean 

to the North East. Guyana is approximately 216,000 km2 (83,000 square miles) and has a coastline that 

is approximately 434 km in length (GUYSUCO 2009). The country is divided into ten (10) 

administrative regions and four (4) distinct geographical areas: a narrow and swampy coastal plain, a 

hillier sandy region in the east; the (15,000 sq. km) Interior Savannah of the south, and the tropical rain 

forests and interior highlands - central and west (Figure 8). 
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Figure 7 Map showing borders of the Low Coastal Plains (GLSC, 2020) 
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3.2.1 Coastal Zone 

The project areas in Berbice cover an extensive area of coastal lands, which are generally flat and found 

within Guyanaôs Coastal Plain (Figure 7). Approaching the ocean, the land gradually loses elevation 

until it includes many areas of marsh and swamp, seaward from the vegetation line is a region of mud 

flats, shallow brown water, and sandbars. Off New Amsterdam, these mud flats extend almost twenty-

five kilometers. The sandbars and shallow water are a major impediment to shipping, and incoming 

vessels must partially unload their cargoes offshore in order to reach the docks at Georgetown and New 

Amsterdam. 

Guyanaôs coast has long been vulnerable to water level changes in the adjacent Atlantic Ocean on daily, 

seasonal and annual time scales since the coastline is 1 meter to 1.5 meters below sea level at high tide 

necessitating an elaborate system of drainage canals. It occupies about five (5) percent of the country's 

area, is home to more than 90 percent of its inhabitants. The plain ranges from 26 to 77 kilometers wide 

and extends from the Corentyne River in the east to the Venezuelan border in the northwest. The plain 

is made up largely of alluvial mud swept out to sea by the Amazon River, carried north by ocean 

currents, and deposited on the Guyanese shores. A rich clay of great fertility, this mud overlays the 

white sands and clays formed from the erosion of the interior bedrock and carried seaward by the rivers 

of Guyana. Because much of the coastal plain floods at high tide, efforts to dam and drain this area have 

gone on throughout.  

3.2.1 Soils of the Coastal Plain  

The coast itself is under sea level by about two meters. The flat narrow strip along the Atlantic coast 

was built up from centuries of sediment accumulation from the large South American rivers. This action 

has given rise to the fluvial soil type, which is mostly clay of varying properties along the coast. The 

plain is composed of a great variety of soils developed from a variety of parent materials such as marine 

and fluvio-marine deposits with back-swamp organic soils.  In general, the soils closer to the shore and 

along rivers are more fertile but however, today the processes of accretion and erosion are still very 

active. While the coast along the ocean is mostly clay, there are sections that are sandy, particularly 

near the river mouths and along some river banks. Prospect is located on Guyanaôs coastal belt with 

agriculture being a prevalent economic activity done on a commercial basis throughout the coastal belt 

due to its extensive organic wetland. Hence, agriculture is an ultimate contributor to employment, 

foreign exchange and economic growth in Guyana, as the sector accounts for 30% of employment and 

40% of export earnings (ECLAC 2012). The project area for example possesses a high level of fertile 

soils for the production of agricultural activities. Hence, rice is a large-scale agricultural activity. 

Farming is considered economical in these areas due to the pegasse area and the coastal ófrontlandô and 

óriverainô clays. 

The soils of the coastal plain have been categorized as follows:  

a) Low humic gleys of high base status, marine phase "frontland clay" (Hydraquentswith 

Sulfaquents, Fluvaquents): contains relatively fertile, poorly drained clay soils developed on 
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unconsolidated sediments with associated sandy óreefsô that are old beach ridges. Some saline 

soils and organic ópegasseô soils also occur in patches. Despite high levels of fertility, irrigation 

and drainage is very important prior to agricultural production. 

  

b)  Low humic gleys of high and medium base status, fluvio marine phase, riverine soils 

(Fluvaquents with Endoaquents, Medhemists): describes poorly drained, deep, silty loam to 

silty clay over clay textured soils that have developed over alluvial deposits. They occur mainly 

between the Berbice and Corentyne Rivers, along the Demerara River. The soils have moderate 

to high fertility which decreases away from the coast. The need for drainage is the main 

limitation. The soils are extensively cultivated with rice and sugar the main crops but with a 

natural vegetation similar to 1a where not cultivated.  

 

c)  Bog soils, peat and muck phases, deep pegasse (Medihemists with Sulfohemists, 

Medisaprists): bog soils or pegasse occur as coastal back-swamps and are most extensive in 

north-western Guyana. The soils are organic accumulations of peat and other organic matter 

occasionally inter-layered with clay and can be as deep as 9m. They are very acid and have 

extremely low fertility. Drainage, fertility and acid sulphate toxicity are the main limitations to 

agriculture. The land cover is mainly natural vegetation of grassland and swamp forest. 

 

d) Low humic gleys of low base status, including groundwater laterites and 

planosols(Endoaquepts with Fluavaquents, Sulfaquepts): these soils are very poorly drained 

clays often with a peat topsoil with better drained laterite óislandsô and planosols that show an 

abrupt silt pan. The soils are very poorly drained, have extremely low fertility and often exhibit 

acid sulphate and aluminum toxicity. Drainage, fertility and acid sulphate toxicity are the main 

limitations to agriculture. The land cover is mainly natural vegetation of scrub, waterlogged 

grassland/marsh and swamp forest.   

 

e) Groundwater laterites (Humaquepts with Endoaquepts, Fluvaquents, Psammaquents): this 

mapping unit occurs at the boundary of the coastal plain and the White Sand Plateau and is most 

extensive between the Berbice and Demerara rivers and south of the Torani Canal in Region 6. 

The soils are poor to moderately well drained, deep silty clays to clays of low fertility. Drainage 

is the main limitation in some areas but the low fertility can be enhanced through appropriate 

land management. The land cover is largely forest with some areas of savanna. 
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3.3 Hydrology 

Water is an important source whether used for transport, consumption, industrial or agriculture. 

However, since Guyanaôs coastal plain lies below the sea level, it is mandatory to protect the coastal 

belt from immense floods and other sea hazards, Mangroves play an important role in Guyanaôs Coastal 

Plain. Low laying coastal areas depend on mangrove forests which acts as a natural barrier for the 

coastland.  Concern over the sea defences is always on the local agenda. The diminishing mangrove 

population along the coast, decreases the natural defences of the coastline against wave action, erosion 

and flooding. Apart from this, mangroves also have ecological benefits for local aquatic life and spin 

off benefits for local fishery.  

There are threats to these mangrove forests however. Local people use them for leather tanning, as the 

mangrove trees have the desirable tannins, and to a lesser extent for fuel, but this thankfully is not very 

widespread. Mangrove forests are constantly degraded due to logging and erosion, but the government 

is mounting a restoration project in concert with the European Union. Mangrove forests are home to 

manatees, scarlet ibis, spectacled caiman, shrimp, crabs and fish. Sandy beaches are nesting sites for 

sea turtles. Swamps occur in a line between the coastal plain and the white sandy interior hills. A line 

of swamps forms a barrier between the white sandy hills of the interior and the coastal plain. These 

swamps, formed when water was prevented from flowing onto coastal croplands by a series of dams, 

serve as reservoirs during periods of drought. 

Mangroves occupy the extreme northern edge of the coastal plain, and there are current programmes 

targeting the conservation and cultivation of the various species of mangroves. There are an array of 

secondary vegetation including weeds (grasses), shrubs such as Carrion Crow bush (Senna reticulata) 

and black and sweet sage (Cordia spp.) and these are routinely removed as part of routine cultural 

treatments for cultivated crops or as hygienic enhancement of residential areas. Plants deemed óweedsô 

that are typical of canals and conservancies areas include Cabomba acquatica, Eleocharis cellulose, 

and Nymphaea odorata; however, óweedsô such as Utricularia inflata, Utricularia purpurea and 

Mayaca spp. are considered environmentally friendly weeds (FAO, 2009). 

3.3.1 Groundwater Condition 

On the other hand, groundwater is locally plentiful from scattered sedimentary and volcanic deposits in 

the southern and western regions. Fresh ground water is scarce to lacking in the central mountainous 

area known as the Guyana Shield, where only fractures and small alluvial deposits produce water 

(Spillman et al. 1998). Ground water exploration is concentrated in the towns and villages along the 

Coastal Plain, with only a few scattered wells in the interior. Fresh ground water is the most important 

source of water for public use in Guyana along the coastal lowland where most of the population resides 

(Spillman et al. 1998). Approximately 60 percent of ground water produced from drilled wells is used 

for domestic supply throughout Guyana. Moreover, ground water is becoming an increasingly important 

water source with a growing demand on surface water for industrial and agricultural needs (Spillman et 

al. 1998). Roughly 90 percent of the population is concentrated within the coastal area and thus all 
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residents of the coastal area depend wholly on groundwater supply to meet their domestic needs. One 

exception is the Georgetown area, which utilizes about 10 percent of surface water.  

3.3.2 Hydrogeology of the Coastal Plain 

In Guyana the most important aquifers can be found in the unconsolidated, poorly sorted deltaic sands 

that underlie the coastal lowlands Ninety (90) percent of Guyanaôs population residing along the Coastal 

Plain receives their water supply from coastal aquifers, while the remaining ten (10) percent of the 

population receive water supply from surface water. A series of three separate but hydro-geologically 

connected aquifers has been providing water for the coastal inhabitants of the country over the past 

years (Spillman et al. 1998).  

Large quantities of fresh water are available from Guyanaôs coastal aquifer system. This system 

occupies a subsurface area of about 20,000 km2, extending about 250 km along the Atlantic coast and 

40 to 150 km inland (Spillman et al. 1998). Sediments reach a thickness of 1,800 m onshore and become 

progressively thicker offshore and toward the east. The coastal aquifer system is composed of three 

connected but hydro-geologically distinct aquifers (Spillman et al. 1998). The lower two aquifers are 

confined by overlying layers of clays which protect them from contamination by overlying sources. The 

three aquifers are named, from upper to lower, the Upper Sands, the A Sand, and the B Sand, with each 

capable of yielding large amounts of water (Spillman et al. 1998). 

The Upper Sands aquifer is 30 to 60 m deep and ranges in thickness from 15 to 120 m; it is the shallowest 

of the three aquifers of the coastal aquifer system. (In Georgetown in 1831, this was the initial aquifer 

developed for water supply (Spillman et al. 1998). However, due to a high iron content (greater than 5 

mg/L) and brackish water (total dissolved solids greater than 1,200 mg/L), the aquifer was never fully 

exploited and withdrawals ceased in 1913 (Spillman et al. 1998). The water from this aquifer becomes 

more saline toward the coast and the aquifer is composed of quartz grains, which represent former beach 

dune deposits. Within 15 km of the coast, ground water in this formation is confined by the Demerara 

Clay, a marine clay (Spillman et al. 1998). From 15 to 35 km inland to the outcrop of the White Sands 

Formation, the older Coropina Formation, also a marine clay, acts as the confining unit. These confining 

clays have an average thickness of 45 m (Spillman et al. 1998). Thickness of the Upper Sands unit 

ranges from about 15 m in the Georgetown area to 90 m near the Corentyne River in the east, this unit 

crops out and is recharged through the White Sands Formation, 35 km south of Georgetown (Spillman 

et al. 1998).  

The A Sand aquifer was first developed in 1913 and is now considered the principal water source for 

Georgetown and the coastal lowlands region (Spillman et al. 1998). The Intermediate Clay Formation, 

which is about 90 m thick and composed of clay and shale, acts as an impermeable barrier between the 

Upper Sands and the ñAò Sand aquifers. This aquifer yields between 4,000 and 40,000 L/min year-

round (Spillman et al. 1998). The quality of water withdrawn from this aquifer is good with a low 

chloride content; however, its high carbon dioxide and iron content can corrode ferrous and cement-

based materials, with the excessive iron requiring treatment (Spillman et al. 1998). When this aquifer 
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was first used, it had a piezo-metric head 4.5 m above ground level. By 1993, dewatering of this aquifer 

caused the head to fall to 14 m below ground level (Spillman et al. 1998).  

The B Sand aquifer lies below the Upper Sands and the ñAò Sand aquifers at depths of 350 to 800 m 

and varies in thickness from 15 to 60 m. The 65 to 130 m thick Alternating Clay and Sand Formation 

separates the A Sand and B Sand aquifers (Spillman et al. 1998). While the B Sand is not exploited to 

the extent of the A Sand aquifer, it has yields of 4,000 to 40,000 L/min year-round. The water is fresh 

with no elevated levels of iron or chloride; however, it has a trace of hydrogen sulphide with 

temperatures up to 40.5 0C (105 0F) (Spillman et al. 1998). This aquifer, which was first used for 

domestic water in 1962, is composed of angular quartz sand and shale with gravel. Heads of this aquifer 

exceed those of the A Sand from the Georgetown area, this aquifer thins toward the east in the central 

part of the coastal lowlands where it becomes almost undetectable (Spillman et al. 1998). Due to the 

lack of data, no recharge area has been definitively determined for the B Sand, but most studies indicate 

that the B Sand may be recharged by infiltration of precipitation in the White Sands Formation 

(Spillman et al. 1998). Within the study area drinking water is supplied by Guyana Water Inc. from 

groundwater. The number of private wells in the area is unknown, as there is no regulatory control on 

well establishment.   

3.3.3 Irrigation and Drainage 

The vast majority of agricultural activities take place in the coastal plains. For more than 8 km inland 

the land is below sea level at high tide (UNFAO, 2015). Therefore, drainage and water control are major 

problems, and agricultural development has always been tied to the defence against water intrusion 

from the sea and from rainwater runoff. Irrigated areas are concentrated between the mouth of the 

Pomeroon River and the Corentyne River. All areas with fully developed drainage and irrigation 

facilities are classified as Declared Drainage and Irrigation Areas (UNFAO, 2015). In addition, the 

sugar estates also have irrigation and drainage infrastructure. 

3.4 Noise Emissions 

3.4.1. Prospect 

The existing sound environs throughout the proposed Prospect Project location was characterized as 

nothing less than pleasant, mimicking that of a suburban natural environment with the chirping of birds 

and the rustling of the wind between the fields of cane, with faint vehicular noises on occasions. Noise 

measurements were taken at various strategic locations within and around the proposed location of the 

solar PV farm operation. Levels of noise were recorded proposed project location using a sound level 

meter (ExTech 407730) (Figure 8). The Guyana National Bureau of Standards (GNBS) established that 

the noise decibel levels are not to surpass the established permissible noise level/limits proposed by the 

given Guideline for noise in specific environment (Table 7) which has been adopted by the 

Environmental Protection agency (EPA). 

 



 

   Environmental and Social Analysis (ESA) Solar PV Projects-Guyana                                                                45 

 

 Table 7 Guyana National Bureau of Standards (GNBS) Guideline Values for Noise in Specific Environment 

(Source: GNBS 2010) 

Categories Daytime Limits in dB  

(06:00 ï 180:00h) 

Night time Limits in dB  

(18:00 ï 06:00h) 

Residential 75 60 

Institutional 75 60 

Educational 75 60 

Industrial 100 80 

Commercial 80 65 

Construction 90 75 

Transportation 100 80 

Recreational 100 18:00- 01:00hr 100 

01:00- 08:00hr 70 

 

  
Figure 8 Illustrates the instrument used to test Noise emissions 

 

Results and Discussions (Prospect)  

The proposed solar PV Farm at Prospect had noise levels ranging from 41.1 dB to 58.8 dB. The sample 

areas never exceeded 60 decibels (dB) throughout the data collection process. During the time of 

monitoring, the highest noise level recorded was observed to be 58.8 dB (Figure 10). This was recorded 

near the public road where vehicles frequently traverse the area. Importantly, all levels recorded was 

negligible because it falls below the 75 dB Residential Daytime limits (06:00 h ï 18:00 h) of the Guyana 

National Bureau of standards (GNBS) Guidelines for Measurements and Assessment of Noise in the 

Environment. 
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Figure 9 Sample points within Solar PV site Location of Prospect 
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3.4.2. Linden 

The existing sound environment throughout the proposed Linden Project locations was characterized 

mostly as sounds of nature within a Residential Community. Noise measurements were taken at various 

strategic locations within and around the proposed location of the Solar PV Farm operation.   

Noise levels were recorded at within the proposed project location 16th -18th of July, 2021using a Sound 

Level Meter (ExTech 407730). Noise decibel levels are not to be greater than the established permissible 

noise levels/limits of the Guyana National Bureau of Standardsô (GNBS) Guideline Values for Noise 

in Specific Environment, which has been adopted by the Environmental Protection Agency (EPA). 

Results and Discussions (Linden)  

Noise levels within the Linden Solar PV Farm at Retrieve ranged from 39.4 to 40.8 dB (Figure 10). 

During the time of monitoring within the proposed project location, the highest noise level recorded 

was at Retri-03 with 40.8 (dB). Another high noise level measurement was recorded at Retri-02 with 

40.0 (dB), followed by Retri-04 (39.8dB) and Retri-01 (39.4dB). These noise measurements (Retri-01, 

Retri-02, Retri-03 and Retri-04) were high but negligible, since they are below 75 dB Residential 

Daytime limits.  

These sample points showed noise levels as a result of sounds from high winds and machinery from the 

nearby bauxite plant. Nonetheless, these levels were all below the 75 dB Daytime (06:00 h - 18:00 h) 

Residential limits of the Guyana National Bureau of Standards (GNBS) Guidelines for the Measurement 

and Assessment of Noise in the Environment.  
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Figure 10 Sample Points within the PV Site Locations of Linden 
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3.5 Air Quality   

Air pollution is contamination of the indoor or outdoor environment by any chemical, physical or 

biological agent that modifies the natural characteristics of the atmosphere (World Health Organization 

2012). This is becoming an increasingly significant problem to growth and development of cities and 

communities. The air pollutants of major public health concern include: particulate matter, carbon 

monoxide, ozone, nitrogen dioxide and sulphur dioxide and metals, such as lead (Hedges 2004) (World-

Health-Organization 2012). 

Particulate Matter (PM) 

This is the term for a mixture of solid particles (dust, dirt, soot, and smoke) and liquid droplets 

suspended in the air. These PM emissions originate from a variety of sources, such as vehicles, factories, 

industrial sites, construction sites, tilled fields, unpaved roads, stone crushing, and burning of wood 

(Hedges 2004, p.58). Particulate Matter comprises both coarse and fine particles. The coarse particles 

(PM10) have an aerodynamic diameter between 2.5ɛm and 10ɛm. They are formed by mechanical 

disruption (e.g., crushing, grinding, abrasion of surfaces); evaporation of sprays, and suspension of dust. 

Fine particles have an aerodynamic diameter less than 2.5ɛm (PM2.5). These particles are formed from 

gas by chemical reactions; and condensation of high-temperature vapours during combustion (Fierro 

2000). 

Total Suspended Particulates (TSP) 

This refers to all particles in the atmosphere that are less than 100 micrograms. The amount of PM10 

and PM2.5 are related to the amount of total suspended particulates (TSP) in the air (Alias, Hamzah, and 

Kenn 2007). 

Particulate Matter guidelines and standards are instituted (Table 8) due to short term and long-term 

health effects including premature mortality, chronic respiratory disease, acute respiratory systems, 

decreased lung functions and aggravated asthma, persistent cough, phlegm, wheezing and physical 

discomfort (Fierro 2000, p.5) (Alias, Hamzah and Kenn 2007, p.258). These health effects are especially 

associated with PM10 and PM2.5. The PM10 fraction from TSP is able to reach the lower regions of the 

respiratory tract. On the other hand, PM2.5 is able to absorb more toxic and carcinogenic compounds 

than larger particles and penetrate more easily deep into the lungs (Alias, Hamzah and Kenn 2007, 

p.256). Additionally, there is increased harm to the environment as PM is a major source of haze that 

reduces visibility, causes changes to nutrient and chemical balance of the soil and aquatic environment, 

erosions and staining of structures (residential, commercial, or cultural monuments) (Hedges 2004, 

p.58). 

Air Quality Standards/Guidelines 

The purpose of the ambient air quality standards is to establish maximum limits on parameters of air 

quality considered desirable for the preservation and enhancement of the quality of air resources and 



 

   Environmental and Social Analysis (ESA) Solar PV Projects-Guyana                                                                50 

 

health (Mecklenburg-County-NC 2012). Air quality standards, are set by each country to protect the 

public health of their citizens and as such are an important component of national risk management and 

environmental policies. National standards will vary according to the approach adopted for balancing 

health risks, technological feasibility, economic considerations and various other political and social 

factors, which in turn will depend on, among other things, the level of development and national 

capability in air quality management (World-Health-Organisation 2006). 

Air quality data in Guyana is extremely limited given the constraints relating to the unavailability of 

equipment and cost associated with this type of data collection. There was no historical air quality data 

for the three (3) areas i.e., in Prospect, and Linden. 

Monitoring Procedure 

The Particulate Matter (PM) measurements were taken using the Temtop Airing-1000 Air Quality 

Monitor Real Time Display High Accuracy PM2.5/PM10 Detector. PM2.5 and PM10 measurements 

recorded in micrograms per cubic meter (ɛg/m3), were taken at various sample locations after a log 

interval of 5 minutes. After the log time, the PM2.5 and PM10 concentration in micrograms per cubic 

meter (ɛg/m3) were recorded from each sample site. The Total Suspended Particulate (TSP) 

measurements were taken using the Thermo pDR-1000AN personal DataRAMTM Particulate Monitor. 

TSP measurements recorded in milligram per cubic meter (mg/m3), were taken at various sample sites 

after a log interval of 5 minutes (Thermo-Electron-Corporation, 2005). After the 5-minute interval log 

time, the real time Concentration value, the Maximum Concentration value and the Time Weighted 

Average (TWA) concentration in milligrams per cubic meter (mg/m3) were recorded from each sample 

site. The wind direction and temperature at time of monitoring at each site was recorded. Conversions 

from milligrams per cubic meter (mg/m3) to micrograms per cubic meter (ɛg/m3) were done by taking 

the milligrams per cubic meter (mg/m3) measurements x 1000 (Hedges 2004, p.23). Micrograms per 

cubic meter (ɛg/m3) results were then compared to the United States Environmental Protection Agency 

(USEPA) 1971- 2012 National Ambient Air Quality Standards (NAAQS) for Particulate Matter, as a 

current PM2.5, PM10 and TSP limit permissible utilised (See Table 6). Quality assurance and quality 

control (QA/QC) was practiced, as well as routine parts of the air quality monitoring during the 

calibration, operation and maintenance of the monitoring equipment. 

 

 

 

 

 

 



 

   Environmental and Social Analysis (ESA) Solar PV Projects-Guyana                                                                51 

 

Table 8 National Ambient Air Quality Standards for Particular Matter  

During the Period 1971 - 2012. (Source: USEPA 2016) 

Indicator 
National Ambient Air 

Quality Standards 
(NAAQS) 1971 - 2012 

Averaging 
Time 

Level 
ό˃ƎκƳ3) 

Form 

PM2.5 
Primary Annual мнΦл ˃ƎκƳ3 

Annual arithmetic mean, averaged over 3 
years. 

Secondary Annual мрΦл ˃ƎκƳ3 
Annual arithmetic mean, averaged over 3 
years. 

Primary and 
Secondary 

24-hour ор ˃ƎκƳ3 
98th percentile, averaged over 3 years. 

PM10 Primary and 
Secondary 

24-hour мрл ˃ƎκƳ3 
Not to be exceeded more than once per 
year on average over a 3-year period. 

Total 
Suspended 
Particles 
(TSP) 
 

Primary 
24-hour нсл ˃ƎκƳ3 

Not to be exceeded more than once per 
year. 

Annual тр ˃ƎκƳ3 Annual geometric mean. 

Secondary 
24-hour мрл ˃ƎκƳ3 

Not to be exceeded more than once per 
year. 

Annual сл ˃ƎκƳ3 Annual geometric mean. 

 

3.5.1 Prospect 

PM10 concentration of the monitored area ranged from 9.6 ï 111.1 ɛg/m3 (Figure 13), during the 

monitoring period. The highest PM10 measurements were recorded at air quality sample 1 AQ1 (111.1 

ɛg/m3), which is below the PM10 USEPA 1971 - 2012 National Ambient Air Quality Standards 

(NAAQS) 150 ɛg/m3 24-hours average along with the other eleven (11) values. 

ǒ TSP of the monitored area from time weighted average (TWA) ranged from 0.00 ï 0.028 mg/m3 

(Figure11), respectively, during the monitoring period. The TSP readings varied among the 

twelve (12) sample sites, with the highest TSP concentration recorded at AQ1 (0.028 mg/m3 = 

28 ɛg/m3). In comparison with the TSP USEPA 1971 - 2012 National Ambient Air Quality 

Standard (NAAQS) 150 ɛg/m3 24-hours average, all the said values were recorded below the 

TSP Air Quality Standard.  

ǒ Maximum concentration ranged from 0.00 ï 0.01 mg/m3. The highest Maximum Concentration 

was recorded at AQ3 (0.089 mg/m3 = 89 ɛg/m3). In comparison with the USEPA 1971 ï 2012 

NAAQS 150 ɛg/m3 24-hours average, measurements showed that AQ3 was below the USEPA 

1971 - 2012 NAAQS - TSP AQS during the time of monitoring while the other eleven sample 

points were all below the limit.  

ǒ The highest average concentration value was also recorded at AQ4 (0.045 mg/m3 = 45 ɛg/m3), 

which was followed closely by AQ1 (0.036 mg/m3) and AQ3 (0.028 mg/m3). These values were 

below the USEPA 1971 - 2012 National Ambient Air Quality Standards (NAAQS) 150 ɛg/m3 

24-hours average along with the other eleven (11) values. 
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All the TSP, Average and Maximum concentration readings were below the USEPA 1971 ï 2012 TSP 

National Ambient Air Quality Standards (NAAQS) 150 ɛg/m3 24-hours 
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Figure 11 Air Quality (PM 10) at PV site Location of Prospect 
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Figure 12 Air Quality (TSP) PV site Prospect 
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3.5.2 Linden 

The Samples of Air were taken along the Block 37 and Retrieve, Linden, Region 10 GPL PV proposed 

sites to have an initial environmental examination of the weather conditions and the air quality in the 

areas of study. The data presented in during this survey reflect the quality of the air present conditions. 

The data assessment reflects an overall good quality of Air at Linden, GPL PV Sites. The values of the 

samples B37-02, B37-03 B37-05 shows the highest values with 16.1, 34.0 and 21.6 ɛg/m3 respectively 

for PM2.5 (12 ɛg/m3) Values found for PM10, were all two samples and two sites below the guideline 

value (150 ɛg/m3). For noise values the sample points for B37-02 and B37-05 had 75.6 and 51.3 dB 

respectively both values were below the limits according to GNBS, 2002 (90-100 dB). Safety Gear as 

dust mask, earmuffs for noise attenuation and safety boots are compulsory during construction and 

operation, therefore the health impacts on employees may reduce to a no risk environment once safety 

measurements are in compliance. 
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Figure 13 PM10 Air quality of Solar PV Sites of Linden 
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Figure 14 TPS air Quality of Solar PV Sites of Linden 
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3.6 Biological Resources  

Prospect   

Prospect PV Project site (Figure 15) is located in the community of Prospect, which lies within East 

Berbice and in close proximity to the Canje River (NARI, 1995). The site which has been identified for 

the project can be considered as disturbed since much of its primary vegetation and natural habitats 

have been lost over many years of infrastructure development and expansion of commercial and 

industrial activities.  

 

Figure 15 Prospect PV Project Site 

Linden 

 

Linden PV site is located at Ameliaôs Ward and Old Kara Linden, respectively, which is located up the 

Demerara River (Figure 16). The site which has been identified for the project can be considered as 

disturbed in the Retrieve area since much of its primary vegetation and natural habitats have been lost, 

due to the many years of mining activities, as bauxite production was the main activity. The area of 

Ameliaôs Ward, however, is disturbed since the land is mostly for agricultural and housing purposes 

and exists within the biotic province of the Riverain ecosystem, which is consists of tidal wetlands 

which exist along river banks. This area contains relatively fertile, poorly drained sand soils developed 

on consolidated sediments.  
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Figure 16 Linden PV Project Sites: Block 37 (left) and Retrieve (Right) 

 

The project of Prospect will be executed close to the coastal plain of Guyana which may be designated 

as both a natural region as well as a physiographic region with a depth ranging from 8 to 65 km 

(GL&SC, 2013). Biographically, Guyana is divided into three major provinces (Guyana/UNEP, 1999):  

a. The coastal biogeographical province  

b. The savannah biogeographical province  

c. The forest biogeographical province.  

 

Prospect lie within the coastal biogeographical province of Guyana. NAREI has designated the area as 

a ócoastal biogeographical provinceô characterized by the following biotic communities (NAREI, 1995): 

a. The Marine ecosystem: includes mudflats, mangrove forests and shell beaches. The mangroves 

protect the shoreline against erosion.  

b. The Estuarine ecosystem: is characterized by wetlands which occurs at the mouths of the rivers  

c. The Riverine ecosystem: is characterized by tidal wetlands which occur along river banks.  

d. The Palustrine ecosystem: comprises of marshes and swamps in river flood plains, as well as 

water savannahs. 

e. The Lacustrine ecosystem: consists of natural lakes and the water conservancies. Some flora 

includes water lilies, razor grass and ite palm and ferns.  

The most fertile soils are found on the coastal plain especially between and along the Essequibo to 

Corentyne River courses (Guyanaôs Green State Development Strategy: Vision 2040). These soils are 

generally a mix of fluvial deposits, with higher fertility being nearer to the coast. The main limitations 

are drainage, high salinity and toxicity. 
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Flora and Fauna diversity within the PV sites is almost non-existent compared to intact, forested areas 

of other areas beyond because of its level of disturbance and anthropogenic activities. In such areas, the 

most common species are those considered generalists and those that are not disturbance sensitive.  

Expanding infrastructure for housing and commercial activities within the area influences flora and 

fauna diversity within the PV location. The scale and extent of disturbance influences composition and 

abundance.  

3.6.1 Flora of the project areas 

Forest in the coastal plain 

The forest types in the coastal plain are determined to a large extent by the 

proximity to the coast or riverbanks. Closer to the sea the sediments are more clayey and 

flooding duration often increases. Obviously, also salinity, which increases towards the sea, 

affects the zonation of vegetation types in the coastal area. Below we discuss this zonation from 

the coastal shore inwards. There are no typical coastal genera among large trees. Genera that 

have dominant species in this area such as Virola, Iryanthera, Tabebuia, Pterocarpus and 

Macrolobium also have (often vicariant) species common in the forest on the basement complex, 

except for the monotypic Symphonia. 

Natural Forest 

Most of the natural forests, except Mangroves, have been removed to make way for the extensive 

cultivations of rice and sugar cane, fruits and vegetables, ancillary roads and canals, pasture, and 

housing schemes for coastal residents in the Prospect Project PV Site. 

Mangroves occupy the extreme northern edge of the coastal plain, and there is current 

programmes targeting the conservation and cultivation of the various species of mangroves. 

There are an array of secondary vegetation including weeds (grasses), shrubs such as Carrion 

Crow bush (Senna reticulata) and black and sweet sage (Cordia spp) and these are routinely 

removed as part of routine cultural treatments for cultivated crops or as hygienic enhancement of 

residential areas. 

Plants deemed óweedsô that are typical of canals and conservancies areas include Cabomba 

acquatica, Eleocharis cellulose, and Nymphaea odorata; however, óweedsô such as Utricularia 

inflata, Utricularia purpurea and Mayaca spp. are considered environmentally friendly weeds  

(FAO, 2009). Weeds in canals restrict water flow as well as use of the canal by barges and other 

riverine craft used to transport personnel engaged in the cultural treatment (fertilizer 

applications, pest control and monitoring) of agricultural crops 

The Prospect PV site flora composition is compound of Veiter grass and the most predominant is 

Rhodes grass since the site were utilized by agricultural activities (see picture of vegetation on annex 

7). They are remains of sugar cane plantation, type of sugar cane as a part of the current flora from 
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agriculture activities are the type D clones from the Breeding and Selection Unit of the Agricultural 

Research Department at La Bonne Intention. The DB-clones are produced by the West Indies Central 

Sugar Cane Breeding Station in Barbados (1999 - 2018 Guyana Sugar Corporation Inc.). Since Prospect 

comprises fragmented parcels of non-productive vegetation, including remnants of cane cultivation. 

There is a diversity of secondary species including shrubs such as Carrion Crow bush (Cassia alata) 

and black and sweet sage (Cordia spp). óWeedsô that are typical of canals and conservancies areas 

include Cabomba acquatica, Eleocharis elongate, Eleocharis cellulosa, and Nymphaea odorata; 

however, óweedsô such as Utricularia inflata, Utricularia purpurea and Mayaca spp. are considered 

environmentally friendly weeds (FAO, 2009).   

Currently, the vegetation in the project area at Linden, can be classified as low evergreen swamp forest. 

Some of the characteristic species that are naturally occurring in the area of Linden are Symphonia 

globulifera, Tabebuia insignis/fluviatilis, Pterocarpus officinalis and Euterpe oleracea. Secondary 

species of shrubs black and sweet sage (cordia spp) spread out in fragments along the area while species 

such as manicaria saccifera commonly found as a narrow belt along rivers also occurred (Csanyi, 2017). 

3.6.2 Areas of Recognized Importance to Biodiversity 

Guyanaôs vision for biodiversity as reported in the National Biodiversity Strategy and Action Plan 

(NBSAP 2012-2020) is that ñby 2030, biodiversity is sustainably utilized, managed and mainstreamed 

into all sectors contributing to the advancement of Guyanaôs bio-security, and socio-economic and low 

carbon development.ò The duties and obligations of the State and its citizens towards biodiversity 

management are enshrined in the Guyana Constitution where Article 36 states that ñthe well-being for 

the nation depends upon preserving clean air, fertile soils, pure water and the rich diversity of plants, 

animals and eco-systemsò. To fulfil this vision, the nation aims at having its biodiversity valued, 

effectively conserved, protected and restored where appropriate, delivering significant benefits and 

contributing to climate change mitigation and adaptation in a way that is acceptable nationally and 

globally. 

The communities of Prospect, and Linden are not confined within any areas labelled nationally as 

important biodiversity areas, including protected areas and forest reserves as identified in the National 

Land Use Plan 2013 (Figure 22). As per the National Protected Areas Act, 2011, the Kaieteur National 

Park, Iwokrama International Forest Reserve, Shell Beach, Kanuku Mountains and Konashen 

Community Protected Area are legally designated protected areas in Guyana. The latter three have been 

declared within the past decade, in an effort to ensure greater protection for biodiversity, ecosystem 

services and livelihoods of local people who depend on resources of these areas to support subsistence 

activities. Konashen is the most recent addition, being designated under the PA Act in 2017. Forest 

Reserves such as Mabura Hill and Moraballi, established under forestry legislation, are also conserved 

for their biodiversity. For example, the National Forest Policy Statement 2011 relates those areas such 

as the Moraballi Forest Reserve have been excised from the forest estate to be protected in perpetuity 

through the careful monitoring and management, and with the enablement of special legislation. The 

Moraballi Forest Reserve is a major seed bank for one of Guyanaôs most valuable timber species, 

Greenheart (Chlorocardium rodiei). Over the years biodiversity priority setting exercises have 
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identified several additional areas have been considered as areas of biological interest. The National 

Biodiversity Strategy and Action Plan I identifies: Mount Roraima and upper Cuyuni River Area, 

Essequibo Islands, South Eastern Forests, Karanambu and Orinduik.  The National Strategy for the 

Establishment of a System of Protected Areas (2002) identifies other potential areas for conservation 

including: Bartica Triangle, Shiriri Mountains, Amakokopai, Barabina, some areas of the Canje River, 

Pakaraima Mountains, and some parts of the Coastal Zone. However, its notes that further studies are 

needed on these areas before further determination can be made (EPA 2002). 

Guyana is located between the estuaries of the Amazon and Orinoco Rivers, and soil profile of countryôs 

coastline was influenced by the deposition of unconsolidated clay and silts by the Amazon and Orinoco 

River as well as the inland rivers e.g., the Essequibo and Corentyne. The continuous deposition of silt 

from inland river flow resulted in the coastal waters being persistently brown and turbid. Guyanaôs coast 

is basically a marine inter-tidal mudflat, intersected by sand and shell beaches, swamps and mangrove 

forests. Since the construction of dykes, damns and kokers to protect the coastline from the sea, 

Guyanaôs Coastal Plain being one of the most heavily populated agricultural zones along the entire 

coastal seashore. Nevertheless, the sandy beaches of the north-western section of Guyanaôs coast serve 

as nesting and foraging grounds for migratory species, including the Scarlet Ibis (Eudocimus ruber), 

four endangered marine species e.g., the Leatherback, (Demochelys coriacea), Hawksbill 

(Eretmochelys imbricata), Olive Ridley (Lepidochelys olivacea), and the Green turtle (Chelonia 

mydas); dolphins (Sotalia spp.).  

The low Coastal Plain is recognized as a biologically area, although only partially recognized as part of 

the Guyana's system of protected areas. The Government of Guyana has declared the Shell Beach Area 

a protected area to be managed under the National Protected Area System. The vegetation type along 

the Coast is predominantly mangroves: black mangrove (Avicennia germinans), red mangrove 

(Rhizophora mangle) and white mangrove (Laguncularia racemosa). The mangrove forests and coastal 

ecosystems serve as buffer and natural defence against flooding from high tides and sea-level rise, 

sequester approximately seventeen metric tonnes of carbon annually, fifty-nine trap sediments, and 

provide breeding grounds and sanctuaries for wildlife. 

The coastal nearshore aquatic ecosystem is a main fishing ground for commercial species such as the 

bangamary (Macrodon ancyclodon) white belly shrimp (Nematopalaemon schmitti) and crabs e.g. 

blueback (Callinectes bocourti) and bunderi (Cardiosoma guanhami). The coastal mangroves and 

nearshore ecosystems are threatened by fishing, tanning and bricking making industries. Further, the 

offshore marine area is now of significant interest for its petroleum blocks licensed to international oil 

and gas companies for oil and gas exploration and production.  With the recent discoveries of significant 

oil and gas resources, this adds to other potential marine ecosystem threats in the area such as over-

harvesting and illegal fishing. Unless efforts are made to increase knowledge on the coastal and marine 

habits it will be difficult to manage the current and future threats.  

There are no officially designated areas in Guyana identified as Important Bird Areas (Birdlife-

International. 2018). However, there are ten proposed sites: Shell Beach, Karaw/Aruka (Barima Waini); 

Ireng River, North Rupununi - Karanambu Ranch, Mapari - Kanuku Mountain, South Central 
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Rupununi, Karasabai (Upper Takutu - Upper Essequibo); Iwokrama (Potaro-Siparuni); Northeast 

Coastline (Mahaica- Berbice); and Pacaraima Mountains (Cuyuni - Mazaruni) (Narine et al. 2009).  

 

about:blank
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Table 9 Linden-Flora 

Species Name  Common Name Pictures of Flora found at Linden PV sites 

Pterocarpus lucens Small-leaved 

bloodwood 

 

Block 37 

Dicranopteris 

linearis 

False Staghorn Fern 

 

Block 37 

Colocasia 

esculenta 

Wild Taro, Dasheen 

 

Block 37 
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Passiflora foetida Simatoo 

 

Block 37 

Lantanna camara Sweet Sage 

 

 

Block 37 
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Momordica 

charantia 

Carilla, Cerasee, 

bitter melon, bitter 

gourd, bitter squash  

 

Block 37 

Agraulis vanillae Gulf fritillary or 

passion butterfly 

 

Block 37 

Anartia jatrophae White Peacock 

Butterfly 

 

Block 37 
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Chrysobalanus 

icaco 

Fat Poke 

 

Block 37/Retrieve 

Lycopodium 

clavatum 

Stagôs-horn 

clubmoss  

 

Block 37/Retrieve 

Urtica dioica Stinging Nettle, 

Common Nettle 

 

Block 37/Retrieve 
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Figure 17 Protected Areas of Guyana (Source: GoG 2013) 
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3.6.3 Fauna of the project areas  

The cultivation of sugar cane on the coastland since the 1630s (GOG, 2000) (NDS, 2000),, subsequently 

followed by rice (Oryza sativa) cultivation in 1738 (GRDB,)6 led to massive deforestation of the original 

vegetation of the coastal plain, the construction of an extensive network of dykes and canals.  However, 

in addition to rice and sugar, the widespread cultivation of fruit trees including mango (Mangifera 

indica), genip (Melicoccus bijugatus) Malacca cashew (Eugenia malaccensis), guava (Psidium 

guajava), jamun (Syzygium cumini), papaya (Carica papaya), Wiri-wiri pepper (Capsicum frutescens), 

and bird pepper (Capsicum annuum ópequimô) enhanced the food sources and habitats for local fauna.  

Similarly, the cultivation of palms grown for food or aesthetic purposes enhanced the variety of local 

habitats for fauna.  

Animals such as fishes, birds, snails and shrimp are the most abundant species.  The birds that can be 

found in the project sites of Prospect are hoatzins, egrets, gulls, herons, ibises, hawks, tanagers, 

flycatchers, finches, blackbird and orioles. 

Most of the non-domestic fauna in the project area forage on agricultural crops, however apart 

from aggressive tactics employed to combat snakes and rodents, there is very little effort made to 

combat other fauna save for passive alteration of habits caused by routine crop management 

practices. The application of pesticides is widespread across the coastal belt generally but these 

targets a variety of Arthropods. 

Apart from an array of birds, by far the dominant being flycatchers (Kaieteur-News 2017) and twelve 

species of waterfowls Reptiles abundant on the coast land (based on personal observation) include the 

Tegu or Salipenter (Salvator meriane), the Iguana (Iguana iguana), the spectacled Caiman (Caiman 

crocodilus) and Labaria (Bothrops atrox). For non-domesticated mammals, bats (Chiroptera), 

Mongoose (Herpestes spp.), and yawarri (Didelphis opossum) are abundant. Fishes in the project area 

include patwa (Cichlasoma spp) and hassar (Hoplosternum littorale). The non-domestic fauna on the 

coastland has never been managed or specifically protected. Further, neither agricultural practices nor 

competition with domestic fauna appear to alter their diversity and abundance to any extent. It is our 

opinion that the current project will not significantly alter their ecological status. 

Some of the land uses that were observed in the area are residential housing, homesteads with 

agricultural activity, other commercial activities such as sawmilling, welding, etc., this activities may 

affect the fauna distribution with in the project sites. 

Fauna typical of the project area include: 

a) Mammals: e.g., Bats (Chiroptera), and Yawarri (Didelphis opossum) 

b) Amphibians: e.g. (Atelopus spp, Bufo spp, Hyla spp)  

c) Arthropods: e.g., Crabs: e.g. (Cardiosoma guanhami) and gastropods: e.g. snails ((Gastropoda 

spp.) 

 
6 http://grdb.gy/history-of-rice-in-guyana/ 

http://grdb.gy/history-of-rice-in-guyana/
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d) Rodents:  e.g., Mongoose (Herpestes spp.), 

e) Reptiles: e.g.   

a. the Tegu or Salipenter (Salvator meriane); the  

b. Iguana (Iguana iguana),  

c. Horse Whip Snake* Chironius  fuscus and 

d. Boa constrictor (Boa constrictor).  

f) Birds observed in the project area include: 

a. Lesser Yellow-headed Vulture Cathartes  burrovianus  

b. Great Kiskadee   Pitangus sulphuratus 

c. Blue-gray Tanager Thraupis episcopus 

d. White-winged Swallow Tachycineta albiventer 

e. Blue-black Grassquit Volatinia jacarina 

 

Agricultural technicians working on the coastal belt employ aggressive tactics to combat insects and 

rats on plantations during the use of the sites. Such tactics eventually impact as well on many predators. 

In overall the impact of the proposed project on the fauna and flora in and around the project will low 

or insignificant. 

It is important to mentioned that since the areas were use before for farming and agriculture, meaning 

that the existing vegetation can be considered as secondary vegetation, then the flora is not considered 

as primary source for food supply for fauna. During uses of the land, birds for example tend to migrated 

to the nearest biota that comply with the nutrients required for their existence, then for as a result of the 

disturbance of biodiversity from anthropogenic activities the PV sites selected for Linden (Block 37 

and Retrieve) and Prospect. 

 

3.7 Climate Change and Natural Disasters  

Guyana generally has an equatorial climate predominantly focused on two conditions: the rainy season 

and the dry season, with high temperatures all year round, heavy rainfall which is usually conventional 

and excess humidity. On the low-lying coastlands where most of the people live, the northeast trade 

winds have a moderating effect, creating a pleasant climate throughout the year, especially in 

consideration of the fact that Guyana is not affected by hurricanes, tornadoes, earthquakes, volcanoes 

or no severe natural disaster. Although the rains are sometimes delayed, prolonged or severe droughts 

are relatively rare.  

On the coastlands, the temperature ranges from 68 to 91 degrees Fahrenheit with a mean shade 

temperature of 80 degrees Fahrenheit, while in the interior regions it ranges from 61 to 102 degrees 

Fahrenheit with a mean of 82 degrees Fahrenheit in the shade. There are two marked rainy seasons 

during the year - a long rainy season from April to August and a short rainy season from November to 

January. Annual rainfall varies from about 90 inches on the coast to as much as 140 inches in the rain-

forest areas.  
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Guyana will experience increases in temperature, increased rainfall (Figure 20) in the rainy season, and 

less precipitation in months where there are already water deficits. The rainfall patterns would 

experience considerable temporal and spatial change over the country. Overall, however, the climate 

projections indicate that mean annual precipitation could decrease. These projections align with the 

most recent findings of the Intergovernmental Panel on Climate Changeôs (IPCC) Fifth Assessment 

Report (AR5) that project precipitation decreases for Guyana. It is projected that the low lying coastal 

plains will be under the foremost threat of sea-level rise. The projections show that by 2031, the increase 

in sea-level could reach 26 cm, and for 2071, it could be up to 51 cm. In addition, by 2031, storm surges 

could result in a 2.94 cm sea-level rise (in a moderate scenario), and up to 5.94 cm (in a catastrophic 

scenario). These changes could translate into ecosystems disruptions, floods, landslides, storm surges 

and droughts, among other impacts.   

Climate change as defined by the UN Framework Convention on Climate Change refers to the change 

in climate that is attributed directly or indirectly to human activity that alters the condition of the global 

atmosphere, in addition to natural climate variably observed over comparable time periods. Guyana in 

particular is highly vulnerable to the effects of climate change for many reasons. About 90% of the 

countryôs population resides on the coastal plain that lies approximately six feet below sea level 

(Guyana Tourist News, Issue 2, 2009). The coast is also relatively flat, favouring rapid accumulation of 

rainfall runoff and makes natural drainage into the ocean very difficult, and presents severe challenges 

to the drainage and irrigation system. Additionally, 75% of the countryôs economic activities are located 

on the coastal area, where the major economic activities such as agriculture, fisheries, and industries 

are found. These sectors are specifically sensitive to extreme weather events and sea level rise and are 

therefore highly vulnerable to changes in climate. 

The National Integrated Disaster Risk Management Plan and Implementation Strategy for Guyana 

reports that Guyana is most prone to are floods and droughts. This is linked to changing climates. Over 

the last half-century, Guyana has experienced changes and variability in its climate system. Since the 

1960s, mean annual temperatures have increased by more than 1°C and frequently occurring extreme 

rainfall events have triggered intense periods of flooding and drought (Kaieteur-News 2016). 
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Figure 18 Climatic regions of Guyana (Source: GoG 2013) 
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3.8 Flood Risk Assessment 

Guyana is particularly vulnerable to seaïlevel rise stemming from climate change, plus regional shifts 

in the height of the sea. Close to 80 percent of Guyana's population lives in the lowïlying coastal region. 

In fact, some of the historically habitable sections are already below sea level. By 2100, scientists 

project a global sea level rise of 2.6 feet (80 centimeters)ðand as much as 6.6 feet (2 meters), depending 

largely on how much we continue to overload the atmosphere with carbon (2).  

The sea-level rise linked to global warming may impact the Guyanaô cost with flooding events, 

specifically for Coastal portions of Guyana that sit from 19.7 inches (0.5 meter) to 39.4 inches (1 meter) 

below sea level (2). 

Also, another factor to considered is the rainfall, the annual rainfall average is only 152 centimeters, 

and most rainfall occurs from April to May. The savannah in the southwest and the uplands in the south 

have only one wet season from April to August (Resource: Water Resources Assessment of Guyana 

December 1998). 

With the vulnerability to flood along the cost, it is necessary to have a more accurate flood risk 

assessment, the need for an elaborate system of sea defence has been necessary to protect human 

settlement and economic activity. However, in recent decades, the lack of adequate maintenance of 

existing sea defences, and the gradual destruction of mangrove forests have drastically reduced coastal 

protection. Moreover, continued groundwater extraction, soil compaction, impediments to groundwater 

recharge, and drainage of wetlands have resulted in coastal subsidence in some areas to the magnitude 

of 10 mm/yr (Khan and Sturm, 1995). 

The Flood assessment was performed using Digital Elevation - Shuttle Radar Topography Mission 

(SRTM) rasters from U.S. Geological Survey USGS. Elevation pixels below a certain elevation 

threshold were deleted using raster calculator math operator for this analysis, a threshold of 0 to 3 meters 

was selected to represent flood-prone areas. The result is a binary layer classifying all potentially 

flooded areas in blue. The two main parameters during this modelling- simulation were initial average 

rain fall of 19.7 inches (0.5 meter) to 39.4 inches (1 meter) (2) and regional sea-level rise of 

approximately 3 mm/yr due to climate change effects (4). The flooding as a risk can be evaluated in 

categories, the risk factor can score using overall parameters and for more details, an assessment of 

more local factors must be considered. 

A low-medium-high flood risk scenario are considered in order to have a comprehensive approach that 

also will related to the risk factor for each individual area or specifically for each PV site. The 

assessment reflects the general conditions in which flood can occurred with and without climate change. 

The following table shows the risk factors that were utilized in the initial flood risk assessment (Table 

9). 
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Table 10 Conversion of flood heights to flood risk categories 

Relative 

Flood level  

Impact Surcharge Impact Overland Flow Conditions/Parameters 

1 to 2 m Very high Internal VHI  Very High Internal (VHI) 

Medium External (ME) 

Due to climate change for 

2100 

>1 m High Internal (HI) High Internal (HI) 

Medium External (ME) 

Due to climate change 

0.0 to 1 m Medium Internal (MI) Medium Internal (MI) 

Low External (LE) 

Due to climate change 

-1. 0  to 0.0 m Low-Medium internal (LMI) No Internal Impact (NI) 

Low External (LE) 

Due to Rainfall and Still 

water table 

< - 1 m Very low or 

No impact (VLI) 

No Impact (NI) Due to Rainfall and Still 

water table 

 

Flood Risk Maps 

The modelling showed that results were dependent largely on changes in rainfall rather than catchment 

characteristics (Flood-prone areas) and the sea level rise due to climate change. 

The results are displayed graphically by generating thematic maps of flood risk as illustrated in (Figures 

19-24). Various colours indicate varying risk levels ï i.e., dark blue colour indicates Very High Risk, 

indicated Medium, Low and No Impact risk and yellow colour. Thematic of 2D elements show varying 

depths with dark indicating higher depths. The colours were created around the flood-prone areas related 

with two scenarios, Maximum Rainfall and the effect of Climate Change. The representation of a 

graphical visualization for both scenarios: present day and future climate conditions it shows in the 

following maps. 

The following table shows the preliminary Flood Risk Assessment considering the modelling from 

Flood Risk Maps and the variation of blue color code related with the rise of water level within the areas 

of PV project sites.  

Table 11 Conversion of flood heights to flood risk categories 

PL Solar 

PV site 

Avg..Site elevation 

(5) /Colour code 

Elevation   

Risk level criteria 

Maximum Rain Fall 

Risk Level Criteria 

Due to Climate Change for the 

year 2100 

Prospect/Prospect 

(East Canje Berbice, 

Region 6) 

8.8364 m / Very low or 

No impact (VLI) 

No Internal Impact (NI) Low 

External (LE) 

Block 37 (Linden-

Soesdyke Highway, 

Region 10) 

30.0818 m / Low Medium Internal 

(LMI)  

No Impact (NI) 

Retrieve (Linden, 

Region 10) 

 

26.7290 m / Very low or 

No impact (VLI) 

No Impact (NI) 

 

Due to the land elevation relative the prone areas and the water sea level, a preliminary conclusion can 

be made related to the Flood risk factor for the PV sites chosen. According to the table above, only 

Prospect PV site shows a Very Low Impact (VLI) for maximum rain conditions of 1 meter of rain taking 

into consideration the land elevation of 8.8364 m and 16.3767 m respectively. Same PV sites related to 



 

   Environmental and Social Analysis (ESA) Solar PV Projects-Guyana                                                                75 

 

Climate Change effect for the year of 2100 as extend flood shows No Internal Impact (NI) and Low 

External (LE). For both PV sites at Linden (Block 37 and Retrieve) for a Maximum Rain Fall shows 

Very low or No impact (VLI) and for Climate Change it shows No Impact (NI). Concluding with this 

preliminary Flood Risk Assessment that the sample for the PV proposed sites are feasible. 

 

3.8.1 Flood Risk Recommended Mitigation Measurements 

 

This analysis of flood risk simulation underlines that knowledge and the possible scenarios that can 

arise in the strain of coping with flooding problems, the use of digital tools along with the capacity 

building within a political and administrative background can help to manage and mitigate the effects 

or impacts of natural events as in the case of flood risk. Therefore, the central government and the 

Guyana Civil Defense Commission (CDC) Authorities need to establish clear institutional, financial 

and social mechanisms in order to ensure the safety of people and property and, thereby, to contribute 

to flood defense and sustainable development. In this way a harmonious coexistence with floods can be 

achieved.  The section 12 describes the flood risk management in Guyana to help to direct and action 

to take in the event of flooding. 

 

A separate analysis is being undertaken to further study the flooding risk at project sites following the 

Disaster and Climate Change Risk Assessment Methodology for IDB Projects7. Results and 

recommendation from this study may be included in the final version of this report once available. 

 
7 https://publications.iadb.org/en/disaster-and-climate-change-risk-assessment-methodology-idb-projects-technical-
reference-document 
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Figure 19 Flood Risk with Maximum Rain Fall-Prospect PV site 



 

   Environmental and Social Analysis (ESA) Solar PV Projects-Guyana                                                                77 

 

 
Figure 20 Flood Risk due to Climate Change- Prospect PV site 
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Figure 21 Flood Risk with Maximum Rain Fall- Linden Block 37 PV site 

 




















































































































































































































































































































































































































































































