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1.      Executive Summary
1.1 Brief presentation of Operation BA-L1063
· This operation is an Investment Loan (IL) in which the IDB will loan USD$40M to the Government of Barbados to increase the climate resilience of the national water sector. The project also includes co-financing of USD$70M. 
· The general objective of the operation is to enhance Barbados’ water supply resilience and reliability with a focus on climate action, environmental sustainability, and food security. The specific objectives are to: (i) Diversify Barbados's water supply sources and reduce water insecurity through the reuse of reclaimed wastewater; (ii) Strengthen key sector institutions on water resource management, operational efficiency, monitoring and gender mainstreaming. 
· The operation will also yield mitigation co-benefits through the development of a solar photovoltaic plant and biodiversity conservation measures acting as potential carbon sinks and nature based solutions.  
· The Executing Agency is the Barbados Water Authority (BWA), the Ministry of Agriculture, the Ministry of Environment and National Beautification, Blue and Green Economy (MENB).
1.2 Narrative: Alignment of the operation with the goals of the Paris Agreement (PA)
This operation has been analyzed using the Joint MDB Assessment Framework for Paris Alignment and the IDB Group PAIA (GN-3142-1); it has been determined: i.) aligned to the adaptation goal of the Paris Agreement (PA); and ii.) universally aligned to the mitigation goal of the PA.
This operation is considered aligned with the mitigation goal of the Paris Agreement: The operation finances activities that are considered universally aligned, under the categories “ENERGY. Generation of renewable energy with negligible lifecycle GHG emissions", “AGRICULTURE, FORESTRY, LAND USE AND FISHERIES. Conservation of natural habitats and ecosystems”, and "WATER SUPPLY AND WASTEWATER. Wastewater treatment (domestic or industrial), including treatment and collection of sewage, sludge treatment (e.g., digestion, dewatering, drying, storage), wastewater reuse technology, resource recovery technologies (e.g., biogas into biofuel, phosphorus recovery, sludge as agriculture input, sludge as co-combustion material)” of the MDB methodology. This is consistent with the country's aspirational goal of achieving 100% renewable energy and carbon neutrality by 2030 with GHG emission reductions across all sectors.  
This operation is considered aligned with the adaptation goal of the Paris Agreement: The operation is aligned with the Paris Agreement (PA) as its main objective is to enhance the country's resilience to climate change impacts. This is specifically focused on the water sector where the operation will allow for wastewater treatment, and subsequent reuse in agriculture and for aquifer recharge. The design of the operation has considered the need to contribute towards the goals of the Roofs to Reefs Programme, and more specifically expand the use of treated wastewater in the agricultural sector, aquifer recharge for the protection of groundwater resources and increase of the quality of coastal waters in Barbados, which is particularly important given the water scarce context and projected changes in water resources due to climate change. Additionally, biodiversity conservation under this operation will build the resilience of the Graeme Hall Swamp Natural Heritage Conservation Area (GHSNHCA) to external stressors and by extension, will improve the resilience of the island as a whole.  
The operation therefore contributes to the adaptation priorities in the Nationally Determined Contribution as well as the Roofs-to-Reefs Programme (R2RP), the national initiative for resilient development. 
1.3 Final climate finance estimate  
According to the MDB Joint Climate Finance methodology and based on the elements considered in this Annex, the Program's climate financing is estimated at US$ 23,533,333, corresponding to 58.83% of the resources provided by the IDB to finance the operation.  These resources will be used for upgrading the current water treatment plant, ensure its climate resilient, include energy efficient measures and machinery, and mostly given the level of treatment and built infrastructure for irrigation, that it will provide water reuse options in a water scarce country.
According to the IDB Group's green finance tracking methodology (GN-3101), the operation contributes additionally to the environmental sustainability objective of “Strengthening environmental governance systems”. Therefore, the aggregate sum of green and climate finance is equal to (58.83+25.33%) 84.17% of the operation.
 
2.      Barbados context 
2.1 Country background
The island of Barbados is located within the Lesser Antilles in the Caribbean. The country has an area of 439 km2 with 97 kilometers of coastline. Its terrain is mainly flat, rising gently to a central highland region. Geologically, Barbados is not volcanic (unlike neighboring Caribbean islands) but is instead composed of mainly of limestone rock.  
Under the Koppen climate classification, Barbados is regarded as a tropical monsoon climate. The historical (1901–2016) mean annual temperature is 26°C and historical mean annual precipitation is 2067.8 mm[1]. The island generally experiences two seasons: a wet season from June to November and a dry season from December to May. There are no major rivers or surface streams, and the country therefore relies on groundwater as the primary water source. 
Barbados is a water scarce country, and climate projections underline further droughts but also heavy rainfall. Rationale behind the resilience focus:
· Barbados is a water scarce country, and climate projections underline further droughts but also heavy rainfall. 
· The plant has been sized according to an analysis of flow data and considers new household connections and the expected growth in hotel rooms over the lifespan of the plant. The plant is designed to handle both average daily flows, as well as days when the flow to the plant increases significantly due to heavy rainfall. 
· As shown below, the plant is designed to handle 29% increase in influent flows over its useful life. The analysis shows that with 7000m3 capacity, the plant would be able to reclaim the full amount of water for 90% of days with current flows. 9000m3 capacity would reclaim around 94% of days with current flows. Sizing the plant to reclaim 100% of days with current flows would lead an exponentially larger plant. 
· Furthermore,  climate change projections were included in the design as the plant will be able to cope with overflow during extreme events. Projections were  prepared by the Caribbean Community Climate Change Centre (“5Cs”) for the GCF 3R-CReWS proposal, approved in 2022 . (attached)
· The plant has been sized according to an analysis of flow data and considers new household connections and the expected growth in hotel rooms over the lifespan of the plant. The plant is designed to handle both average daily flows, as well as days when the flow to the plant increases significantly due to heavy rainfall. 
· The plant is designed to handle 29% increase in influent flows over its useful life. The analysis shows that with 7000m3 capacity, the plant would be able to reclaim the full amount of water for 90% of days with current flows. 9000m3 capacity would reclaim around 94% of days with current flows. Sizing the plant to reclaim 100% of days with current flows would lead an exponentially larger plant. 
· Furthermore,  climate change projections were included in the design as the plant will be able to cope with overflow during extreme events. Projections were  prepared by the Caribbean Community Climate Change Centre (“5Cs”) for the GCF 3R-CReWS proposal, approved in 2022.

2.2   Climate Vulnerabilty Context 
The climate vulnerability profile of Barbados is characterized by the high exposure of population and assets to coastal and weather-related hazards, especially sea level rise, storm surge, tropical storms, hurricanes and floods as well as slow-onset hazards, such as droughts, and emergent hazards, such as sargassum seaweed influxes. Barbados is already being significantly and directly impacted by the increase in climate-related extreme events, such as stronger and more frequent hurricanes. Since 2010, Hurricanes Tomas (2010), Ernesto (2012), Harvey (2017), and Elsa (2021) and the tropical storms Matthew, Maria, Kirk and Gonzalo (2020) have impacted the island, causing enormous damage and disrupting lives tremendously. Also, depending on the size of the storms and because of the characteristics of the Barbados coastline, the country experiences coastal impacts even when the eye of the storms is far away from the island.
Drought is a very important and specifically Barbadian nuanced issue since the country already suffers from water scarcity, and changes in rainfall patterns exacerbate this considerably. Barbados is the 15th most water scarce country in the world and is increasingly exposed to more severe droughts[2]. The 1997 drought resulted in significant impacts to the agriculture sector as well as localised water shortages in higher elevations on the island. The country was also affected by droughts in 2008-2009. 
Impacts associated with climate change are projected to exacerbate water scarcity. Under an ensemble of CMIP6 models with the Shared Socioeconomic Pathway (SSP) 2-4.5 scenario, there is projected to be a decrease in precipitation by 119 mm annually, 9% compared to the average precipitation at the four observation stations during the climatological normal. The most severe drop is forecasted to be May – July at the end of the dry season when agricultural demand is at its greatest. Further, precipitation trends from the current climatological normal to 2060 found that drought conditions are projected to increase throughout the year, particularly from the year 2044 onwards. Reduced rainfall is likely to reduce aquifer recharge while sea level rise is likely to lead to saline intrusion which will affect the quantity and quality of groundwater.  
The Climate and Ocean Risk Vulnerability Index (CORVI Rapid Assessment)[3] conducted for the Southern and Western Urban Corridor in Barbadosin 2022 highlights significant vulnerabilities in the areas of ecological and financial risk, reflecting the urban corridor’s high level of reliance on coastal and marine activities that are increasingly under threat from climate change. The three highest indicator scores – Number of Extreme Heat Events (8.29), Level of Shoreline Development (7.90), and Rate of Coastal Erosion (7.33). The predominately low-lying topography of the southern and western urban corridor leaves the area vulnerable to flooding and storm surge from heavy rainfall and wind-driven storm wave events. According to reporting by the national government to the IPCC, Barbados historically “experiences a major flooding event approximately every twelve years.”[4] Significant levels of coastal erosion, especially on Barbados’ southern coast, affect heavily developed tourist precincts. Furthermore, natural ecosystem-based defences, especially coral reefs and seagrasses, have already diminished considerably over the last two decades, due to coral habitat degradation, poor water quality and sedimentation due to polluted run-off from inland sources, habitat damage during storm events and excessive grazing by sea urchins. These ecosystems face further pressures due to climate change, particularly the increased frequency of marine heatwaves. 
Barbados’ development efforts must be made resilient to the impacts of climate change and related disaster risks. The shared objectives of strengthening resilience, building adaptive capacity, and reducing vulnerability to climate change and disasters, represent a strong rationale for alignment of the country’s efforts under the 2030 Agenda for Sustainable Development, the Paris Agreement, and the Sendai Framework for Disaster Risk Reduction (DRR). Barbados’ approach to achieving such alignment is determined by the country’s context and capacities. The increased coherence (i.e., coordination and consistency in sectoral planning) will bring efficiency and effectiveness and thus improved outcomes. For this, three different types of capacity need to be strengthened: 
Absorptive capacity, enabling Barbados to prepare for and overcome climate shocks; 
Adaptive capacity, adjusting to a warming world in anticipation of shocks; and, 
Transformative capacity, the ability to mitigate the impacts of shocks through a transformation of social and economic systems.
On a densely populated island, like Barbados, spatial decisions are generally contentious and adaptation decisions are no different. Multiple (often conflicting) criteria, diverse participant backgrounds, and vague problem specifications characterize most adaptation situations. Whereas objective data should provide the main inputs to decision-making, important subjective considerations, such as material and behavioural constraints and cultural norms can reveal processes, conditions and structures that either exacerbate or reduce vulnerability. Analysing climate change from each of these dimensions provides a more comprehensive view of local vulnerability and resilience and allows for more balanced decision-making than can be achieved through the use of “objective data” alone.



3.      Climate change adaptation 
2.1 Contribution to long term climate resilience
Small Island Developing States (SIDS), such as Barbados, face the consequences of climate change with a very limited quantity of economic, social and natural resources. Due to its small size, limited population and limited resource base, SIDS are in a position of vulnerability when it comes to the impacts on their environment, economy and society. Barbados considers climate change to be a significant threat to its growth and prosperity. When vulnerability is examined as an aggregate function of demographic and socio-economic inputs, this country is among those Caribbean nations most vulnerable to climate change[5].
 
Barbados relies heavily on its groundwater resources making its water sector vulnerable to the effects of climate change; over abstraction and contamination of aquifers.  Estimated annual water production in Barbados for 2020 was as follows: 
 
	Total groundwater production
- Potable groundwater production
- Non-potable groundwater production (for agriculture estimated by the Barbados Water Authority (BWA))
	74.9 Mm3
- 64.4 Mm3
- 10.5 Mm3

	Desalination
	11.5 Mm3

	Total annual production
	86.4 Mm3


 
The estimates of annual groundwater yield vary between 65.7 Mm³ and 89.8 Mm³, suggesting that current average level of groundwater production (74.9 Mm3) is between 75% - 100% of the renewable aquifer yield[6].  Based on these abstraction estimates, during below average rainfall years abstraction levels for water production would be more than 100% of sustainable aquifer yields leading to water shortages. As a result, there is a need to incorporate more diverse potable water sources that can lead to a more resilient water supply.
 
The construction of the new South Coast Water Reclamation Plant (SCWRP) as proposed by this operation will allow for wastewater to be treated to the tertiary level. The high-quality reclaimed water produced can be reused for agriculture and aquifer recharge, augmenting and reducing the strain on existing water supplies and building resilience to expected rainfall reductions. Water availability is a significant constraint for agriculture in Barbados since resources are limited and there is competition between different uses. The proposed reclaimed water pipeline to agricultural lands is expected to benefit over 342 small farmers in 1,700 acres and 16 large commercial farmers in 8,350 acres, providing a steady and generally climate-independent source of water for irrigation. Root crops (e.g. cassava, sweet potato, yams and carrots) are the primary agricultural produce cultivated by small farmers7, although, a wide variety of vegetable and fruit crops are grown but at a much smaller scale. On commercial farms, rainfed sugar cane is produced and rotated with root crops. This will also allow for abstracted potable groundwater to be redistributed to water scarce areas in the country, boosting both national food and water security. Reclaimed water injected into aquifers will help to augment groundwater resources as well as counter saline intrusion, preserving the continued use of the aquifer against sea level rise and saline intrusion. 
 
The existing water treatment plant currently treats wastewater to the primary level and discharges the effluent to the marine environment via the Worthing outfall on the South Coast. The implementation of the proposed project would improve coastal water quality (particularly nitrogen and phosphorus concentrations) on the south coast since the Worthing outfall would be retired and any excess treated wastewater discharged through the Needham’s Point outfall. Since the wastewater would be treated to a greater level than current treatment, any excess effluent discharged would be of a higher quality.  Further, an assessment conducted by Baird (2019) found that the Needham’s Point Outfall is the preferred discharge location since it has conditions (prevailing wind direction and stronger currents away from the island) better suited for discharge plume dispersion.  This operation, therefore, will help to improve marine water quality. Healthy marine ecosystems are more climate resilient and can better buffer the impacts of climate change. 
 
In addition to resilience in the water sector, the conservation of the Graeme Hall Natural Heritage Conservation Area (GHNHCA) is also considered in this operation. The GHNHCA consists of the Graeme Hall Swamp as well as the wider ecosystem complex that includes offshore seagrasses and coral reefs. Support provided will assist in the development of a results-based Management Plan, informed by an initial baseline assessment, with the aim of reducing or minimizing locally generated stressors on the wetland and downstream ecosystems which will increase their resilience to external stressors, such as climate change. Increased resiliency in this ecosystem will contribute to the improved resilience to the island system as whole. 
 
2.2 Compatibility with the NDC and the National Adaptation Plan 
In pursuit of climate-resilient development, the Government of Barbados seeks to ensure alignment between its implementation policies concerning the Sendai Framework on Disaster Risk Reduction, the 2030 SDGs and climate action under the Paris Agreement. Barbados has operationalized the priority adaptation strategies identified in the Second National Communication. The 2021 Physical Development Plan and the Roofs to Reefs Programme (R2RP) now provide the relevant framework for Barbados to achieve its resilience goal by 2030  Furthermore, the Updated NDC of 2021 namely states the following policies under the water resources sector:
National Water Reuse Policy, already agreed to in principle by Cabinet on April 18, 2019.
Green Paper on 2020 Water Protection and Land Use Zoning Policy. This policy describes the existing groundwater protection zoning policy, outlines its strengths and shortcomings and proposes a new integrated approach to protection of all of the island’s water resources, including coastal waters.
Cabinet approval of the Stormwater Management Plan Update, including Cabinet approval of guidelines and protocols for rainwater harvesting and Cabinet approval of drafting instructions for Water Reuse Bill.
Water Sector Resilience Nexus for Sustainability in Barbados (WSRN S-Barbados). This was Barbados’ first Green Climate Fund country project. It has a value of US$45.2 million and was launched in Barbados in May 2019 with a finalization date in 2024. The project will increase water security via installation of photovoltaic solar and backup natural gas power for pumping stations, while implementing climate resilience actions in the water sector, including a water sector master plan, enhancing infiltration, and by reducing non-revenue water and improving overall water management. 
 
Based on information in this section please respond: 
	C3 Is the operation inconsistent with relevant policies/strategies and with private sector or community-driven priorities for climate adaptation and resilience? 

	☐YES
	☒NO
	☐N/A

	Rationale: Adaptation is a priority for the country; this operation is fully aligned with this objective and will target resilience in the water sector. The country does not have a NAP but the operation is fully aligned to the NDC measures mentioned above. The development works supported in this operation aim to increase water security and improve environmental and public health conditions, with the overall aim of building Barbados’ water resilience to climate change. This will be done by the construction of the SCWRP which will provide tertiary-level treatment to wastewater to be reclaimed and reused for agriculture and aquifer recharge. These measures align with policies highlighted in the NDC; namely the National Water Reuse Policy which provides the framework for water reuse and the 2020 Water Protection and Land Use Zoning Policy which aims to protect both groundwater and coastal waters.  
 
 


 
2.3 Narrative: Alignment with the adaptation objective of the PA
Alignment to the adaptation objective of the PA: In Barbados, sustainability and climate adaptation is essential for three primary reasons: (i) most of the productive assets and attractive prospective development opportunities are coastal in location, requiring a careful approach to coastal zone land management and assessing and managing environmental risks; (ii) the island is a water-scarce territory with most of its potable water supply derived from groundwater, requiring strategic management of stormwater and groundwater contamination risks associated with human activity; and (iii) as with other Caribbean countries, the country is exposed to increasing natural hazard and climate change risks, requiring deliberate attention to resilience and disaster risk policies to safeguard lives, investments, and the economy.
Adaptation is a priority for the country, this operation is coherent with this objective and will contribute to adaptation priorities such as spatial planning, development control, and water resource management; natural asset management; disaster risk management and resiliency which, for a SIDS, is critical. The country does not have a NAP. The operation is coherent with the NDC climate-resilient policies: 
•	2021 Physical Development Plan; 
•	The Roofs-to-Roofs Programme (R2RP); 
•	National Water Reuse Policy; 
•	Stormwater Management Plan Update; 
•	Integrated Coastal Zone Management (ICZM); the Barbados Policy Framework (2020-2030) includes an approval of the Coastal Zone Management Plan that aims to incorporate natural capital categories in national assets accounting.
This operation includes the development of physical infrastructure and so all potential risks caused by natural hazards, including those caused or exacerbated by climate change, have been and will continued to be identified and assessed within the lifecycle of the project. Climate change impacts such as sea level rise, and storm surges and high winds associated with tropical storms/hurricanes have already been incorporated into the location and design of the plant. An Environmental and Social Impact Assessment (ESIA) has been conducted, assessing biophysical impacts and recommending mitigative measures to eliminate or reduce these impacts. An Environmental and Social Management Plan (ESMP) has also been prepared to action the mitigation measures recommended in the ESIA. 

4.      Climate change mitigation 

3.1 Compatibility with NDC and Long-Term Strategy
Barbados does not have an LTS, therefore the first part of the assessment for alignment with mitigation goals of the PA is based on compatibility with the Nationally Determined Contribution (NDC), which aspires to reach a fossil fuel-free economy and to reduce GHG emissions across all sectors to as close to zero as possible by 2030.3    
Component 3.2 of the project funds a 7 MW solar photovoltaic plant and associated energy storage capacity, increasing the sustainability of the Barbados’ power grid and also fostering the resilience of the Barbados Water Authority’s pumping stations, and mitigating the additional carbon footprint of the upgraded wastewater treatment facilities.  
3.2 Classification of activities as per the lists 
Based on the comparison between the activities financed by the operation and the list of activities considered universally aligned and universally not aligned to the mitigation goals of the Paris Agreement as per the Appendix of the IDB Group PAIA (GN-3142-1):  
	U1. Are all activities in the project included in the 'universally aligned list' with activities that have a positive or negligible impact on the climate? 
(This includes verifying that any activity considered universally aligned does not directly depend on fossil fuels, subsidies on fossil fuels, or exploitation of fossil fuels for its economic viability, nor cause promote the expansion into high carbon stocks areas.)

	☒YES
	☐NO

	Justification : Operation BA-L1063 includes the following investment typologies that are on the list of universally aligned activities according to the joint MDB methodology:

· Energy – Generation of renewable energy (e.g., from wind, solar, wave power, etc.) with negligible lifecycle GHG emissions.
· Agriculture, forestry, land use and fisheries - Conservation of natural habitats and ecosystems.
· Water supply and wastewater - Wastewater treatment (domestic or industrial), including treatment and collection of sewage, sludge treatment (e.g., digestion, dewatering, drying, storage), wastewater reuse technology, resource recovery technologies (e.g., biogas into biofuel, phosphorus recovery, sludge as agriculture input, sludge as co-combustion material)
 
These criteria are consistent with the criteria of the aforementioned list of activities aligned with the Paris Agreement of the IDB Group's sectoral technical guidance.


 
	U2. Is any activity in the project included in the 'universally non-aligned list' with activities that have a negative impact on the climate? (coal or peat)

	☐YES
	☒NO

	Justification: No coal or peat is financed directly or indirectly.


 
	U3. As stated in the ERM Climate Change Filter, does this operation have an activity or activities that require(s) a specific assessment to validate its alignment with the mitigation objectives of the PA? 

	☐ YES
	 
☒NO

	Name of the activity (or activities) that do(es) not fit in the list of activities universally aligned: 
	


 
3.3 Specific assessment of alignment with the mitigation objective of the PA 
Specific Criteria 1 and 2
Although this operation does not require a specific assessment for determining its alignment to the PA, the project team developed additional studies that voluntarily further clarify the emissions levels of elements in this operation that are relevant in the advancement towards decarbonization pathways, and that therefore contribute towards ensuring compatibility with the NDC and the PA goals. 
	SC1 Is the operation/economic activity inconsistent with the NDC of the country in which it takes place?

	☐YES
	☐NO
	☒N/A

	Additional information: The South Coast Water Reclamation Project is a primarily resilient project and its carbon footprint is being addressed through different options: Renewable energy (PVs), Battery and storage, energy efficient goods and measures on site, mangrove restoration in Graeme Hall, etc

	SC2 Is the operation/economic activity, over its lifetime, inconsistent with the country’s LTS or other similar long-term national economy-wide, sectoral, or regional low-GHG strategies compatible with the mitigation goals of the Paris Agreement?

	☐YES
	☐NO
	☒N/A

	Additional information: The South Coast Water Reclamation Project is a primarily resilient project and its carbon footprint is being addressed through different options: Renewable energy (PVs), Battery and storage, energy efficient goods and measures on site, mangrove restoration in Graeme Hall, etc


 
Specific Criterion 3
 
	SC3 Is the operation/economic activity inconsistent with global sector-specific decarbonization pathways in line with the Paris Agreement mitigation goals, considering countries’ common but differentiated responsibilities and respective capabilities?

	☐YES
	☐NO
	☒N/A

	Additional information:
 
According to the UNFCCC[7], national policy and regulation has a key role to play in “enabling the complete and net-zero treatment, reuse and recycling of wastewater” (p. 5). By 2025, policymakers are expected to contribute towards “doubling the share of sustainable renewable energy used in water extraction, supply, treatment and reuse of water” (p. 39) and also in the monitoring and reporting of GHG emissions from water treatment utilities (p. 44); technology towards 2030 is expected to advance towards “net positive energy generation from wastewater (p.45). 
 
In this sense, this project is a critical step in Barbados achieving net-zero wastewater systems. By increasing the level of treatment from preliminary to tertiary level, methane emissions from treatment process as well as those from effluent discharge to the sea are significantly reduced. The associated 7MW solar plant will offset over 50% of the emissions from the plant and distribution network thereby allowing for resilience to be achieved in the groundwater, agricultural and coastal systems, through enhanced wastewater treatment, while still reducing emissions compared to the current scenario. 
 
The table below illustrates this by comparing the GHG emissions without the project and with the project and demonstrates how the project contributes to GHG emissions mitigation. Emissions from the upgraded water treatment plant and distribution network are estimated to be less than those from the existing plant. This coupled with emissions offset from the solar PV facility result in GHG emissions mitigation of 3,705 tCO2e/y with total reductions over the project lifespan of 92,630 tCO2e/y.  


 
	
	
	
	

	Emissions of Without-Project Scenario (Table 5-11 ESIA - ESL)
	
	
	

	Emissions (tCO2e/y)
	Scope 1
	Scope 2
	Total

	Energy consumption
	
	285 
	 285 

	Wastewater treatment
	6,012 
	
	 6,012 

	Total
	6,012 
	 285 
	 6,297 

	
	
	
	

	Project emissions: TREATMENT PLANT (SCSTP+SCWRRF)
	
	
	

	Emissions (tCO2e/y)
	Scope 1
	Scope 2
	Total

	Energy consumption
	
	3,190 
	 3,190 

	Wastewater treatment
	1,325 
	
	 1,325 

	Total
	1,325 
	 3,190 
	 4,515 

	
	
	
	

	Project emissions: PLANT + WATER DISTRIBUTION PUMPING
	
	
	

	Emissions (tCO2e/y)
	Scope 1
	Scope 2
	Total

	Energy consumption
	
	4,329 
	 4,329 

	Wastewater treatment
	1,325 
	
	 1,325 

	Total
	1,325 
	 4,329 
	 5,654 

	
	
	
	

	Project net emissions considering solar energy (tCO2e/y)
	
	
	

	Project emissions
	
	
	5,654 

	Solar emissions offset
	
	
	3,062 

	Total
	
	
	2,592 

	
	
	
	

	Total GHG emissions mitigation
	
	3,705 
	tCO2e/y

	
	
	
	

	GHG emission reductions over total lifespan of the project
	92,630 
	tCO2e/y


 
 


 
As explained in section 6 (GHG estimates for the Barbados Climate Resilient South Coast Water Reclamation Project) total GHG emissions mitigation from the SCWRP are 3,705 tCO2e/year. 
 
3.4 Narrative: Alignment with the mitigation objective of the PA
Alignment with the mitigation objective of the Paris Agreement: 
This project adopts a holistic approach to resilient investments in Barbados. The operation will address wastewater treatment alongside renewable energy growth (including battery energy storage system for energy storage and later use) through the development of 7 MW photovoltaic plant. Further, energy optimization of the plant is emphasized and required to be included within plant design, which will be in alignment of the new Sustainable Public Procurement Policy approved by Cabinet last year under the conditions of the IMF programme and which development was led by the IDB. 
The water treatment plant will be required to have the highest standards of energy efficiency as it acquires key goods and services, and will also include a &MW Farm PV farm and a Battery and Storage option. 

2.      Climate finance estimate 
The general objective of the operation is to enhance Barbados’ water supply resilience and reliability with a focus on climate action, environmental sustainability, and food security. The specific objectives are to: (i) diversify Barbados's water supply sources and reduce water insecurity through the reuse of reclaimed wastewater; and (ii) strengthen key sector institutions on water resource management, operational efficiency, monitoring, and gender mainstreaming. 
Component 1. Water Reclamation Infrastructure (USD$63.4 M of which USD$27.4M from IDB financing). This component involves the upgrade of existing South Coast Sewage Treatment Plant (SCSTP) and construction of the new South Coast Water Reclamation Plant (SCWRRF). These seek to reduce climate risk and enhance resilience by allowing the diversification of potable water sources. Of the US$60 M of this component, IDB financing is expected to contribute US$27.4 M. 
Component 2. Reclaimed Water Reuse (USD$19.6M of which USD$1.1M from IDB financing). Infrastructure developed under this component will allow for reclaimed water to be used for agriculture (sub-component 2.1) and aquifer recharge (sub-component 2.2), increasing the resilience of the agricultural sector and reducing the vulnerability of groundwater resources to climatic risks.  Financing for the entirety of this component will be done through a co-financier. 
Component 3. Climate Change and Biodiversity Opportunities (USD$16M of which USD$2M from IDB financing). Sub-component 3.1. recognizes the importance of the Graeme Hall Swamp, a nationally designated Natural Heritage Conservation Area and aims to build resilience by supporting the development of a results-based management plan, informed by an initial baseline assessment. IDB financing is expected to contribute to the entirety of the US$2 M required for this sub-component. 
Sub-component 3.2. will support the development of a 7 MW solar photovoltaic plan with battery storage. This will increase the sustainability of Barbados’ power grid, foster the resilience of BWA’s pumping stations, and mitigate the additional carbon footprint of the upgraded wastewater treatment facilities. This sub-component will be financed through the co-financier. 
Component 4. Institutional Strengthening (US$1.5 M). The objective of this component is to strengthen the execution structure, including Fair Trade Commission (FTC), Barbados Water Authority (BWA), Government Analytical Services (GAS) laboratory, Ministry of Agriculture and Food Security (MAFS), Environmental Protection Department (EPD), and Barbados Agricultural Development and Marketing Cooperation (BADMC) Irrigation Engineering Unit to improve governance, efficiency, and sustainable management of water resources. This component will be financed through the co-financier. 
In addition, the project will incur administrative costs (USD$3.150 M) for project management, evaluations and external audits;  as well as contingency costs (US$6.35 M), which will both be financed by the IDB. 
	Project Component 
	IDB Financing
 
	Co-Financing (GCF Resources)[8] 
 
	Climate Change 
Financing
	Green Finance

	Component 1 - Water Reclamation Infrastructure (TOTAL $63,400,00)
	27,400,000
	36,000,000
(USD 16M GCF Loan
USD 20M GCF Grant)
 
	USD 27,400,000
 
50% Mitigation
Due consideration will be given to the use of energy efficient equipment, renewable energy sources and Smart Water Infrastructure Technologies. The facility will be constructed on land already owned by the Government of Barbados
 
50% Dual
Further, contractors will be required to include energy optimization in the plant designs. This includes the upgrade of the existing plant which entails the refurbishment/replacement of existing equipment with energy efficient versions, where feasible given the national context and available options.
 
The CF for this component is 50% dual and 50% mitigation. 
	USD 27,400,000
 
 
It will include all process units and ancillary facilities to provide secondary and tertiary treatment for the liquid stream, followed by an Advanced Water Treatment (AWT) side stream including safe and sustainable treatment and management of the sludge (solid stream) with the aim to reduce pollution and considerations to circular economy.

	Component 2 - Reclaimed Water Reuse 
(TOTAL $19,600,000)
	1,100,000
	18,500,000
	 
	 

	Sub-component 2.1 Agriculture Reuse of Reclaimed Water Pipeline (TOTAL $14,280,000)
	780,000
	13,500,000
(USD 13.5M GCF grant)
 
	USD 14,280,000
Adaptation
 
25 km pipeline for transporting reclaimed water for irrigation of approximately 160 hectares at River Plantation along the old trainline (Trailway) and ancillary equipment, and a high-water mark catchment area  to allow for the irrigation pipeline
	100%

	Sub-component 2.2 Aquifer Recharge Infrastructure ($5,320,000)
	320,000
	5,000,000
(USD 5M grant)
 
	USD $5,320,000
 
Adaptation
 
installation of 4 km water pipeline, 5 injection wells, 6 exploratory boreholes, 3 monitoring wells, 3 abstraction boreholes and pumping stations, and ancillary equipment for aquifer recharge, with due considerations of resiliency and adaptation to climate change measures as well as low carbon emissions.
	100%

	Component 3 - Climate Change and Biodiversity Opportunities
	16,000,000
	 
	 
	 

	Sub-component 3.1 Graeme Hall Swamp Conservation ($2.0 Mn)
	2,000,000
	0
	USD $1,000,000
50%
Adaptation
	USD $1,000,000
50%
Biodiversity

	Sub-component 3.2 Solar energy generation with battery storage 7 MW ($14.0 Mn)
	0
	14,000,000
(USD 14M GCF loan)
 
	USD 14,000,000
100%
Mitigation
	 

	Component 4 – Institutional Strengthening
	0
	1,500,000
(USD 1.5M GCF grant)
	USD
1,500,000
Dual
	 

	Project Administration and Other costs
	3,150,000
	USD $1,050,000
	USD $1,050,000
33%
Dual Climate Finance
	 

	Contingency ($6.35 Mn)
	6,350,000
	$2,116,666.67
	USD $2,116,666.67
33%
Adaptation Climate Finance
	 

	TOTAL
	40,000,000
	 
	USD 
	1,000,000


 
5.1 Calculation table
The following table summarizes the estimated climate finance for the operation as it pertains to the IDB resources of BA-L 1063 (USD $40,000,000).
	COMPONENTS
	Cost of the activity (in USD) and IDB allocation
	Amount related to CF (in USD)
	Justification

	Component 1. Water Reclamation Infrastructure
	Total: USD $63,400,000
 
IDB allocation:
USD $27,400,000 
	100% Climate finance:

Of which 50%
Climate Finance Mitigation
USD $13,700,000

Of which 50% as 
Dual Climate Finance
USD $13,700,000
 

 
	 This intervention aims to upgrade the current wastewater treatment facilities to a level allowing wastewater reuse. This will allow for resilience in the national water supply, reduction of GHG emissions and pollution management. 
CFA: The new facility will be built for a specific purpose of water reuse, manage stormwater overflow and the new site will be built on a higher ground to avoid current flooding problems that are exacerbated by climate change.
CFM:  Energy efficiency and GHG-emission reduction in wastewater management, including Biochemical Oxygen Demand (BOD), efficient use of wastewater and this new plant will allow to eliminate pit latrines and septic systems while building new connections in the future.
Green finance: the effluent that will now be released in the ocean will carry less pollutants and have less impact on the marine ecosystems.

	Component 2. Reclaimed Water Reuse
	Total Resources for Component 2: USD $19,600,000
 
IDB allocation:
USD $1,100,000
	Climate Finance Adaptation
USD $1,100,000
	This allows for the treated wastewater to be distributed for use either in agriculture or aquifer recharge, building the resilience of the water supply and agricultural sector. All to be considered as adaptation finance.

	Component 3.1 Graeme Hall Swamp Conservation
	2,000,000
	Climate Finance Adaptation
USD $1,000,000
 
Green Finance
USD $1,000,000
 
	This intervention aims to increase the resilience of the Swamp to external stressors such as climate change by establishing a holistic and science-based management approach. The studies will allow to enhance the benefits of nature-based solutions, biodiversity and resilience in the surrounding areas of the plant site.

	Project administration, evaluations and external audits
	3,150,000
	Climate Finance Dual 
USD $1,050,000
	Project Administration for Components 1, 2 & 3, therefore considered as 1/3 dual finance as it provides support to the Government, through project execution (PEU) dedicated staff, audits, monitoring and evaluation, communication, and supervision and implementation of an Environmental and Social Management Plan (ESMP), that allows the Government to adeptly design, execute and monitor a climate investment.

	Contingency
	6,350,000
	Climate Finance Adaptation
USD $2,116,666
	This component will finance unanticipated costs arising from risks factors during infrastructural works. Contingencies for Components 1 & 2, therefore considered as 1/3 adaptation finance.

	TOTAL
	40,000,000
	$32,668,000
	 

	Climate Finance Percentage
	81.67%
	 

	Green Finance
	$32,668,000
81.67%
	 


 
5.2 Climate Finance and Green Finance narrative 
The total amount of the program is US$110,000,000 of which the IDB financing amounts to US$40,000,000. Based on the elements considered above, the Program's “Barbados Climate Resilient South Coast Water Reclamation Project (BA-L1063)” climate financing is estimated at $32,668,000, it is estimated that the project has 81.67% climate finance mitigation and adaptation according to the MDB Joint Climate Finance methodology, due to its contribution to water reuse facilities and treatment plants seeking to reduce climate risk and enhance resilience by allowing the diversification of potable water sources in Barbados. 

Additionally, according to the Green Finance Tracking Methodology of the IDB Group (GN-3101), the operation contributes to the environmental sustainability objective of “sustainable use and protection of water and marine resources”.  Since this contribution intersects entirely with climate finance, the sum of green and climate finance is also 81.67 % of the operation (contributions to concurrent objectives are not double-counted).
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3.      Additional information: GHG estimates for the Barbados Climate Resilient South Coast Water Reclamation Project
 
Introduction 
This document serves as the memory report for the greenhouse gas (GHG) calculations outlined in the Excel file attached. Its purpose is to detail the methodology employed to estimate emissions for the Barbados Climate Resilient South Coast Water Reclamation Project. 
The primary aim of this analysis is twofold: to determine the GHG emissions generated by the project and to gauge the emissions mitigation achieved, primarily through the implementation of a solar plant. 
The calculations encompass the following aspects: 
Emissions resulting from the new treatment process, 
Emissions derived from energy consumption during plant operation, 
Emissions related to the distribution of reclaimed water, 
Emissions mitigation through the solar panel's energy production, which is considered an offset. 
Each of these calculations is presented in distinct sections for clarity. 
Additionally, the analysis relies on the following assumptions: 
The calculation assumes that all parts of the project begin functioning simultaneously. Therefore, the term "inventory year" refers to the year when the entire project becomes operational. 
The assumed wastewater flow to be treated is the average dry weather flow (ADWF) as stated in the SCWRP Prefeasibility report, which is 9,000 m3/day. 
The greenhouse gas (GHG) emissions for the without project scenario were sourced from the Environmental Solutions LTD Environmental and Social Impact Assessment (ESIA) conducted in April 2024, since this report did not specifically conduct GHG emissions calculations. 
On the other hand, the following aspects were excluded from the analysis: 
Emissions from transfer of chemicals and sludge to and from the SCWRRF. 
Emissions associated with the construction of the upgrades at the SCWRRF. 
GHG emissions resulting from the manufacturing of materials and chemicals used for operation and construction of the SCWRRF. 
For the With-Project Scenario (P), CH4 and N2O emissions from effluents discharges into the sea were not estimated because the primary uses of the effluent are irrigation and aquifer recharge (only occasional and minor discharges to the sea are expected). 
 
Emissions resulting from the new treatment process 
This calculation was conducted following IPCC Guidelines for National Greenhouse Gas Inventories (Chapter 6: Wastewater Treatment and Discharge). According to this document, GHG Emissions from wastewater are directly related to emissions of methane (CH4) and nitrous oxide (N2O) emissions. Carbon dioxide (CO2) emissions from wastewater are not considered in the IPCC Guidelines because these are of biogenic origin and should not be included in national total emissions. 
CH4 emissions occur in anaerobic treatment of effluent and sludge, or anaerobic processes that occur as part of aerobic treatment, while N2O emissions can occur under specific conditions related to microbial activity and environmental factors. 
To conduct the calculations, the characterization of the effluent presented in the Conceptual Design Report of the CCCCC 3R-CReWS Project was taken. Two parameters were taken to conduct the calculation: BOD and total nitrogen (TN), to calculate CH4 emissions and N2O emissions respectively. 
The figures of the inputs considered in this analysis were the following:	 
BOD 232 g/m3 
Total Nitrogen (TN) 60 g/m3  
CH4 emissions 
The main equation considered for the calculation was the 2019 updated equation of the IPCC guidelines: 
 
Source: IPCC Guidelines for National Greenhouse Gas Inventories.  
Chapter 6: Wastewater Treatment and Discharge. 
Where: 
CH4 Emissionsj = CH4 emissions from treatment/discharge pathway or system, j, in inventory year, kg CH4/yr 
TOWj = organics in wastewater of treatment/discharge pathway or system, j, in inventory year, kg BOD/yr. 
Sj = organic component removed from wastewater (in the form of sludge) from treatment/discharge pathway or system, j, in inventory year, kg BOD/yr. 
j = each treatment/discharge pathway or system 
EFj = emission factor for treatment/discharge pathway or system, j, kg CH4/kg BOD. 
Rj = amount of CH4 recovered or flared from treatment/discharge pathway or system, j, in inventory year, kg CH4/yr. This value was considered to be zero, since no CH4 recovery of flaring was included in the SCWRP Prefeasibility report. 
In this regard, CH4 emissions pathways for the South Coast improved treatment system are the following: 
CH4 emissions from effluent treatment 
CH4 emissions from sludge aerobic digestion 
CH4 emissions from digested sludge landfill disposal 
As previously mentioned, emissions from sea discharges were not estimated because the primary uses of the effluent are irrigation and aquifer recharge. 
CH4 emissions from effluent treatment 
The TOW of the row influent entering into the system was calculated as follows:  
TOW = (ADWF * BOD * 365 days) / 1000 (for unit conversion) 
TOW = (9,000 m3 * 232 g/m3 * 365 days) / 1000 = 762,120 kg BOD/year 
CH4 emissions from the effluent treatment was calculated as follows: 
CH4 emissions = TOW * Bardenpho CH4 emission factor 
Bardenpho emission factor was calculated through the following equation: 
 
Source: IPCC Guidelines for National Greenhouse Gas Inventories.  
Chapter 6: Wastewater Treatment and Discharge. 
Where: 
EFj = emission factor, kg CH4/kg BOD 
j = each treatment/discharge pathway or system 
Bo = maximum CH4 producing capacity: 0.6 kgCH4/kgBOD, value for domestic wastewater according Table 6.2 from Chapter 6 (Wastewater Treatment and Discharge) of 2019 IPCC Guidelines. 
MCFj = methane correction factor (fraction): 0.07, assumed from a range of values provided in the Table 6.3. of the 2019 IPCC Guidelines. 
 
Then, EF for bardenpho was: 
EF Bardenpho = 0.6 * 0.07 = 0.042 
On the other hand, the CH4 emissions from the treated effluent requires accounting for the organic load that has been removed in the sludge. This value was derived from the Conceptual Design Report of the CCCCC 3R-CReWS Project, which projected a daily generation of 5,972 kg of waste biosolids for a flow rate (Q) of 24,000 m3 per day for this treatment process. A linear extrapolation was then performed for a reduced flow rate of 9,000 m3 per day, resulting in a revised estimate of 2,240 kg per day. 
Then, the organic component removed as sludge (S) is: 
S = Sm * K * 365 days * 1000 (for unit conversion) 
Where: 
Sm = amount of raw sludge removed from wastewater treatment as dry mass (2,240 kg/d) 
K = VS/ST ratio (77% according to the Conceptual Design Report of the CCCCC 3R-CReWS Project).  
Then, S = 629,552 kgBOD/year 
 
Finally, the CH4 emissions from effluent treatment are: 
CH4 eff = (TOW in the influent – S) * Bardenpho CH4 emission factor 
CH4 eff = 5,568 kg CH4 / year 
CH4 emissions from sludge aerobic digestion 
The CH4 emissions from the sludge aerobic digestion were estimated considering a 50% removal efficiency of BOD in aerobic digesters. Additionally, the following parameters were considered: 
Bo = 0,6 kgCH4/kgBOD 
MFC = 0,03 (Table 6.3. 2019 IPCC Guidelines - Chapter 6: Wastewater Treatment and Discharge) 
Then, EF for sludge aerobic digestion was: 
EF Bardenpho = 0.6 * 0.03 = 0.02 
Finally, the CH4 emissions from sludge aerobic digestion are: 
CH4 emissions from sludge aerobic digestion = S * 50% * 0.02 
CH4 = 158,081 kg CH4 / year 
CH4 emissions from digested sludge landfill disposal 
These emissions are estimated considering the following calculation: 
CH4 land = Organic content in sludge for landfill disposal * Methane generation potential (L0) 
Methane generation potential (L0) is calculated with the following equation: 
L0 = MCF * DOC * DOCf * F * 16/12 				 
Where: 
MFC = 0.50 (value suggested by IPCC for landfill permeable cover material) (TABLE 3.1 of CHAPTER 3: SOLID WASTE DISPOSAL - 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories). 
DOC = 0.51 (Degradable organic carbon fraction) 
DOCf = 0.80 (fraction DOC dissimilated to the gas) (0.80 according to Brown et al., 2008 and Metcalf & Eddy, 2003)				 
F = 0.5 (fraction of methane in the landfill gas by volume). 
16/12 is the molecular weight ratio of CH4 and Carbon. 
Then: 
L0 = 0.102 kgCH4/kg sludge 
On the other hand, the organic content in sludge for landfill disposal is: 
= S * (1 - 50%) 
(Because the removal efficiency of BOD in aerobic digesters was estimated in 50%). 
Finally, the CH4 emissions from digested sludge landfill disposal are: 
CH4 land = Organic content in sludge for landfill disposal * Methane generation potential (L0) 
CH4 land =     314,776 kgBOD/year *  0.102 kgCH4/kg BOD 
CH4 emissions from digested sludge landfill disposal = 32,107 kg CH4 / year 
NO2 emissions 
The only pathway calculated for NO2 emissions was the effluent treatment. Due to the high nitrogen removal efficiencies surpassing 90% attributed to the Bardenpho process, nitrogen emissions stemming from aerobic digestion and landfill were considered negligible.  
The calculation to estimate NO2 emissions was the following: 
N2O Emissions from effluent treatment = Removal efficiency of TN in bardenpho * N content in wastewater entering treatment * N2O Emission Factor for Bardenpho 
Where: 
Removal efficiency of TN in bardenpho = 90 % 
N content in wastewater entering treatment = 197,100 kgN/year 
(60 mg/m3 * 9,000 m3/d * 365 * 1000) 
N2O Emission Factor for Bardenpho = 0,0036 kg N2O-N/kg N  
(Source: 2019 IPCC Guidelines - Chapter 6: Wastewater Treatment and Discharge) 
Then, N2O Emissions from effluent treatment = 1,004 kg N2O-N/year 
Summary 
Greenhouse gases other than CO2, such as methane (CH4) and nitrous oxide (N2O) have different global warming potentials (GWPs), meaning they have different abilities to trap heat in the atmosphere over time compared to CO2. CO2 equivalent is a way to standardize and compare the warming effects of these different gases by expressing them in terms of the equivalent amount of CO2.  
The conversion factors used for this transformation (GWPs), were sourced from the IPCC Sixth Assessment Report (AR6 WGI Report – List of corrigenda to be implemented - Page 27).  
The GWP values utilized were the following: 
CH4 100-year GWP = 27.9 
NO2 100-year GWP = 273 
The summary of emissions from the different stages of the treatment plant are presented as CO2-eq in the following table: 
	Variable 
	Value 
	Unit 

	Effluent Treatment 

	CH4 emissions from effluent treatment in CO2-equivalent 
	155,343 
	kgCO2-eq 

	N2O Emissions from effluent treatment in CO2-equivalent 
	273,961 
	tCO2-eq 

	Sludge Handling  

	CH4 emissions from sludge handling CO2-equivalent 
	895,790 
	kgCO2-eq 


Total GHG emissions from wastewater treatment = 1,325,094 
It is important to note that emissions from sludge that is managed using landfills should not be included in the wastewater treatment and discharge inventory category, but in solid waste category. This might be relevant in future national reports or communications. 
 
Emissions stemming from energy consumption during plant operation 
In estimating energy consumption, different sources were considered for each of the treatment stages. Details are presented in the following table:  
	Electrical Energy Consumption for treatment 

	Process stage 
	Electrical Energy Consumption (kWh/year) 
	Source and comments 

	CAS (Conventional Activated Sludge) / Bardenpho 
	1,734,480 
	Value for the 3R Project Bardenpho process, based on a flow rate of 9,000 m3/d (the same value as the ADWF in the SCWRP) 

	Disk Filtration 
	164,250 
	Energy consumption range of Disk Filters: 0.04-0.06 kWh/m3 (Eusebia et al, 2017) 

	UV system 
	164,250 
	Average energy consumption of 0.05 kWh/m3 (Soares et al, 2017) 

	Reverse Osmosis (RO) 
	2,196,222 
	For the 3R Project, an estimated electricity consumption of 2,303,880 kWh/year was calculated for the treatment of 7,100 m³/day (5,350 permeate). RO designed to meet Ministry of Agriculture and Food Safety requirement: maximum TDS 450 mg/L. For SCWRP, a linear extrapolation from this value was utilized for the treatment of 6,000 m³/day (5,100 permeate). 

	Total 
	4,259,202 
	Calculation 


To convert energy consumption into CO2 eq, the 2021 grid emission factor estimated by the Technical Working Group of the International Financial Institutions (IFI TWG) of UNFCCC was utilized.  
The greenhouse gas emissions stemming from energy consumption are as follows: 
 
GHG emissions from energy consumption = Electrical Energy Consumption (kWh/year) * Barbados Grid Emission Factor (kgCO2/kWh). Then, 
GHG emissions from energy consumption = 4,259,202 kWh/year * 0,749 
GHG emissions from energy consumption = 3,190 tCO2-eq/year 
 
Emissions from energy consumption of the reclaimed water distribution system 
In estimating the electrical energy consumption (kWh/year) of the Reclaimed Water Distribution, the following assumptions were considered: 
All treated water is transported to the irrigation area, situated 25 km from the plant. 
The pipe utilized is made of PVC with a nominal diameter of 315mm. 
The flow rate is maintained at 9,000 m3/d. 
The elevation heads for different sections are as follows: 
Section A: Hm=80 m 
Section B: Hm=160 m 
Section C1: Hm=120 m 
Section C2: Hm=120 m 
According to these assumptions, the estimated electrical energy consumption of the reclaimed water distribution is 1,520,000 kWh/year, and the GHG emissions from the reclaimed water distribution system are: 
GHG emissions from energy consumption = 1,520,000 kWh/year * 0,749 
GHG emissions from energy consumption = 1,138 tCO2-eq/year 
 
Emission Mitigation from Solar Panels Energy Production  
The project involves installing solar panels with a capacity of 7,000 kilowatts (kW). Based on an assumed efficiency of 20% and an average of 8 sunlight hours per day, the system is expected to produce a total of 4,088,000 kilowatt-hours (kWh) annually. This generated energy is accounted for as an emissions offset. Considering the grid's emission factor at 0.749, the emission offset amounts to 3,062 metric tons of CO2-equivalent per year. 
 
Emissions Summary 
As previously mentioned, the GHG emissions for the without project scenario were sourced from the Environmental Solutions LTD Environmental and Social Impact Assessment conducted in April 2024. In that report, the following results were presented: 
	Emissions of Without-Project Scenario (Table 5-11 ESIA - ESL) 

	Emissions (tCO2e/y) 
	Scope 1 
	Scope 2 
	Total 

	Energy consumption 
	 
	                    285  
	                    285  

	Wastewater treatment 
	                 6,012  
	 
	                6,012  

	Total 
	                 6,012  
	                    285  
	                6,297  


On the other hand, as presented in section 1, 2 and 3, the GHG emissions for the new treatment process, including emissions from energy consumption during operation, and from the reclaimed water distribution, were the following: 
	Project emissions: PLANT (SCSTP+SCWRRF) + WATER DISTRIBUTION PUMPING 

	Emissions (tCO2e/y) 
	Scope 1 
	Scope 2 
	Total 

	Energy consumption 
	 
	                4,329  
	                4,329  

	Wastewater treatment 
	                 1,325  
	 
	                1,325  

	Total 
	                 1,325  
	                4,329  
	                5,654  


Finally, the solar emissions offset was estimated to be 3,062 tCO2e/year. 
The total greenhouse gas emissions mitigation from the project was calculated as follows: 
Total GHG emissions mitigation = Emissions of Without-Project Scenario (6,297) – Project emissions (5,654) + Solar emissions offset (3,062) 
Then, the Total GHG emissions mitigation from the SCWRP is 3,705 tCO2e/year. 
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Mitigation  Adaptation Dual  Mitigation Adaptation

27,400,000 $                   27,400,000 $             

Upgrade of existing South Coast Sewage Treatment Plant 

(SCSTP) and construction of the new South Coast Water 

Reclamation Plant (SCWRRF). These seek to reduce climate risk 

and enhance resilience by allowing the diversification of 

potable water sources

Due consideration will be given to the use of energy efficient 

equipment, renewable energy sources and Smart Water 

Infrastructure Technologies. The facility will be constructed 

on land already owned by the Government of Barbados

$27,400,000 $27,400,000 $13,700,000 $13,700,000

 Water Supply 

and Wastewater

Water and 

wastewater 

systems 

 Energy and resource-use 

efficiency

Mitigation: New or replacement stand-alone energy efficient appliances or 

equipment; energy efficiency or resource-use efficiency improvements in 

the existing supply chain. Adaptation: The new facility will be built for a 

specific purpose of water reuse, its capacity is increased to manage 

stormwater overflow and the new site will be built on a higher ground to 

avoid current flooding problems that are exacerbated by climate change.

1,100,000 $                     1,100,000.00

Sub-component 2.1 Agriculture Reuse of Reclaimed Water 

Pipeline (TOTAL $14,280,000)

25 km pipeline for transporting reclaimed water for irrigation 

of approximately 160 hectares at River Plantation along the 

old trainline (Trailway) and ancillary equipment, and a high-

water mark catchment area  to allow for the irrigation 

pipeline

$780,000 $780,000 780,000

 Agriculture, 

Forestry, Land 

Use and Fisheries

Agricultural irrigation

This allows for the treated wastewater to be distributed for use in 

agriculture; building the resilience of the water supply of agricultural sector. 

Sub-component 2.2 Aquifer Recharge Infrastructure 

($5,320,000)

Installation of 4 km water pipeline, 5 injection wells, 6 

exploratory boreholes, 3 monitoring wells, 3 abstraction 

boreholes and pumping stations, and ancillary equipment 

for aquifer recharge, with due considerations of resiliency 

and adaptation to climate change measures as well as low 

carbon emissions.

$320,000 $320,000 320,000

 Water Supply 

and Wastewater

Water supply

This allows for the treated wastewater to be distributed for use in aquifer 

recharge; reducing the vulnerability of groundwater resources to climatic 

risks. Furthermore building the pillars of the Roofs to Reefs Programme as it 

seeks to expand the security of water availability in a country where close 

to 80% of its water supply is derived from low lying coastal aquifers of thin 

freshwater lenses floating on top of saltwater.

2,000,000 $                     1,000,000.00

Sub-component 3.1 Graeme Hall Swamp Conservation 

($2.0 Mn)

This intervention aims to increase the resilience of the 

Swamp to external stressors such as climate change by 

establishing a holistic and science-based management 

approach.

2,000,000

$1,000,000 1,000,000

Agricultural and 

ecological 

resources

Ecosystems or 

biodiversity

This component involves developing studies to enhance the understanding 

of the swamp and implementing measures to enhance the benefits of 

nature based solutions, biodiversity and resilience in the surrounding areas 

of the plant site.

Component 4. Institutional Strenghtening 

0 0

Contingency component  

6,350,000 2,116,666 2,116,666

Cross-cutting 

sectors

Water and wastewater 

systems; agricultural and 

ecological services

Contingencies for Components 1 & 2, therefore considered as 1/3 

adaptation finance. 

Project Administration and Other Costs  

3,150,000 $                     1,050,000.00 1,050,000

 

40,000,000 $                   32,666,666 $              14,800,000 $            3,116,666 $              14,750,000 $  

Mitigación

14,800,000

37.00%

 

Adaptación 

3,116,666 $           

8%

Dual 14,750,000 36.88%

81.67%

Total  32,666,666 81.67%

Component 2 - Reclaimed Water Reuse 

(TOTAL $19,600,000)

Component 1 - Water Reclamation Infrastructure (TOTAL $63,400,00)

Componentes Observaciones

Climate Finance 

 Financiamiento BID 

 Financiamiento 

climatico (BID) 

Uso

Eligible Activities

Methodology Categories

Subcategory

Component 3 - Climate Change and Biodiversity Opportunities
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