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1. INTRODUCTION 

 

The Government of Barbados, Barbados Water Authority (BWA) and the Caribbean Community 

Climate Change Centre (CCCCC) are developing a Green Climate Fund (GCF) project aimed at 

building climate resilient into the wastewater systems of Barbados. The project addresses 

challenges facing the wastewater systems particularly those caused and exacerbated by climate 

change. Through a concerted effort, the BWA wastewater division propose to support increased 

adaptation and resilience to climate change in Barbados by introducing mechanisms, which reduce 

our carbon footprint and greenhouse gas emissions and, in so doing, set a standard and example 

for the Caribbean in waste to energy utilization and proper wastewater management for reuse.  

 

Barbados is vulnerable to Climate Change and its devastating impacts. Of these, the impact of 

drought has made a significant impact on Barbados, which is now ranked one of the 15 most water 

stressed countries worldwide.  Over the past 6 years, Barbados has experienced drastically 

decreasing ground water levels and elevating salt levels. Potable water production has reduced by 

as much as 3 million gallons per day during the most severe drought periods. Increased salinity 

has also afflicted Barbados and unprecedented increased salinity has been recorded in a number of 

wells, as a result of saline intrusion.  During droughts Barbados experience decreasing 

underground recharge rates of its aquifers, further increasing salt concentrations, which provide 

95% of the island’s potable water. Sea-level rise for Barbados is projected at ca. 5 to 10 mm/yr 

and is complicated by vertical crust changes due to tectonic processes, thus decreasing the 

utilization of coastal aquifers. Increased flash-flooding magnitude and frequency has caused havoc 

in Barbados. In December 2016, Barbados experienced over 6 inches of rainfall in a couple hours, 

which was only previously observed in 1995 and this contributed to the failing of the sewerage 

system. 

 

Excess nutrients contribute to nutrient loading in near-shore environments and negatively impact 

Barbados natural coral reef defence barriers. Moreover, there has been movement of the coastal 

topography due to coast and beach erosion, and this is likely to be exacerbated by sea-level rise, 

that threaten tourism which is important to livelihoods, especially those in the fisheries industry. 

The coral reefs function as natural breakwaters along the coasts of Barbados. They also provide 

habitats for marine animals and reef fish, generating significant revenues for many island 

economies through tourists interested in snorkelling and scuba diving. It is widely understood that 

much tropical biodiversity is unlikely to survive without adequate above ground freshwater 

sources, that are reduced due to the decrease in the islands changing topography due to land 

movement that therefore reduces the ability of the land to retain and maintain the surface waters 

that support these natural aquatic habitats for these species. To this effect, recycling and reuse of 

water may be necessary to provide water courses for the seasonal birds and other migratory 

organisms that require inland aquatic habitats.  

 

Barbados, like many small island developing states (SIDS), cannot ignore the overwhelming 

impact of climate change and the need to engage in adaptive and mitigation strategies to slow or 

retreat the deleterious effects climate change is having on our land and its development. Barbados 

has been ranked as one of the 15 most water stressed countries in the world (PAHO 2012). During 

the drought, Barbados experienced decreasing underground recharge rates of its aquifers, which 

provides some 95 % of the island’s potable water. As a result, of drought conditions the 
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Government of Barbados, through the Barbados Water Authority (BWA), imposed restrictions on 

the use of potable water, for essential purposes only. This was in an attempt to mitigate the loss of 

internal renewable water resources (IRWR), however, to date there is no indication as to whether 

the measure has been able to deliver the results of improved management of IRWR. 

 

Central to the context presented above it the wastewater systems of Barbados. There are currently 

two Sewage Treatment Plants on the island – The Bridgetown Sewage Treatment Plant and the 

South Coast Sewage Treatment Plant. The Bridgetown Plant employs Secondary Treatment of 

waste, removing all suspended and dissolved solids by combining them with activated sludge. The 

South Coast Plant, however, only treats waste to a Primary stage. In the Bridgetown system, there 

are 4 Lift Stations and 1 Seawater Pump Station, all in St. Michael, while the South Coast system 

includes 5 Lift Stations – 2 in St. Michael and 3 in Christ Church. Both Treatment Plants discharge 

the effluent water out to sea but the sludge generated from the Bridgetown Plant is disposed of on 

land.  The waste from the South Coast (rags etc. captured in the system) is collected in a ‘skip’ and 

disposed of in the island’s landfill. Building resilience and addressing the climate hazard affecting 

these plants will enable the systems to function efficiently and effectively. On the other hand, 

adopting systems that enhances the wastewater systems enables the country to access water 

resources that otherwise would not have been put into productive use. This would help to alleviate 

t some of the water scarcity issues, which are exacerbated by climate change, affecting the island. 

These actions will also complement ongoing activities aimed at building climate resilience in the 

water sector of Barbados.       

 

It is against this background that the CCCCC has secured project preparation funding from the 

Green Climate Fund (GCF) Project Preparation Facility (PPF) to develop a full funding proposal 

for a project titled, “The R’s (Reduce, Reuse and Recycle) for Climate Resilience Wastewater 

Systems in Barbados (3R-CReWS)”. The GCF, which is the climate finance mechanism set up 

under the UNFCCC framework to promote the paradigm shift towards low-emission and 

climate-resilient development pathways, provides a unique opportunity for countries, such as 

Barbados, to develop and implement climate change directives to adapt to the related impacts. The 

GCF Project Preparation Facility (PPF) ensures that countries who would like to apply for the 

GCF’s funding present all the information necessary to make a fair judgment on the merits of their 

proposed project. In some situations, it may be unusual for some countries, such as Barbados, to 

have this information readily available with all the requirements that would merit a complete 

Funding Proposal Application (FPA) to the GCF. To ensure that the 3R-CReWS FPA would have 

all the studies and information available for presentation to the GCF, the Government of Barbados, 

BWA and CCCCC requested funds from the GCF PPF to properly conduct these studies. This 

consultancy is intended to deliver some of the required studies and shape the final Funding 

Proposal Application to GCF, i.e. the project design including logic framework and feasibility 

study including technical, financial and economic analysis. The outputs of this assignment should 

be aligned with the GCF six investment criteria and requirements for the Funding Proposal 

Application to the GCF. 
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2. OBJECTIVE 

 

2.1 Overall Objectives 

The main objective of the present assignment is to: (i) deliver a project design for a climate resilient 

wastewater system for Barbados; and (ii) conduct a thorough feasibility study, including technical, 

financial and economic considerations, for the recommended and approved climate resilient 

wastewater system. The project design output, at this stage, will be highly dependent on the 

evaluation of the current situation in Barbados, as well as the current plans that the Government 

of Barbados has envisioned for their upgrades to both the Bridgetown and South Coast Sewage 

treatment plants. 

 

The project design should encompass all plans that are to be implemented by the Government of 

Barbados and make the most suitable recommendation on how this project can significantly impact 

the lives of the local population with regards to wastewater management. Therefore, based on the 

current situation, this consultancy is not limited to the physical constraints of the Bridgetown and 

South coast sewage treatment plants. Moreover, this consultancy should incorporate any locations 

in Barbados that are deemed to have a significant impact or are in need of immediate wastewater 

management intervention. 

 

The project design is expected to inter alia: (i) evaluate and recommend appropriate wastewater 

management alternatives, (ii) prepare conceptual engineering designs for wastewater management 

infrastructure and effluent reuse covering the presently sewered networks of Barbados and 

surrounding areas, and (iii) consider the feasibility to establishing a new network with possible 

design options, considering at all juncture climate change, other environmental and social factors 

such as gender and vulnerable groups.  

 

The project design proposal must: 

 

a) describe agreed interventions, including physical investments anticipated over a planning 

horizon of 30 years. The major investments should be grouped into six 5-year periods, 

including any investments that the Government of Barbados pledged to make, or has made a 

commitment for, up  to the mid-term of the assignment.  

b) consider the strategies for the long-term development of sanitation facilities in each of the 

respective communities.  

 

Once the proposed designed is approved by the contracting party, CCCCC, the Government of 

Barbados and the Barbados Water Authority, the consultant will conduct a comprehensive 

feasibility study and where necessary adjust the design for optimal effectiveness and efficiency. 

 

This Consultancy will undertake a comprehensive feasibility analysis, which consider the 

technical, financial, economic, social and environmental factors. The feasibility process will 

ensure that the list of prioritized activities widely acceptable, cost effective and promotes the long-

term sustainability of the investments. 
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2.2 Specific Objectives 

The project design and feasibility study will be cohesive and interconnected. The project design 

must be feasible and the solution should be tailored to the current situation in Barbados. 

 

Therefore, the project design for a climate resilient wastewater system for Barbados will include 

three (3) inter-related activities. 

1. Identify and analyze the climate change impacts on the existing sewage treatment plants in 

Barbados and barriers (financial, technical, legal, social, environmental and economic) to 

addressing these impacts.  

 

2. The Project design for the upgrades addressing climate change impacts and improving the 

effectiveness and efficiency of: 

a. the Bridgetown Sewage Treatment Plant (BTSP), the South Coast Treatment Plant 

(SCTP) including activities related to tertiary level of treatment of wastewater; 

b. the collection and distribution network(s) to transport influent to the Treatment Plants 

and treated effluent to be distributed to underground aquifers, including methods for 

aquifer recharge and a future design of treated effluent for reuse by farmers; 

This design should include:  

 Cadastral documentation (to include in the design and status quo topographic plans the 

registered land plot(s) outlined with indication of cadastral boundaries and codes); 

topographic survey of the area; general geological survey of the area; and, information 

on existing communications;  

 Analysis of Existing Conditions Site and Landscape Evaluation, documenting and 

analysing the significance of the proposed need for wastewater management ensuring 

completeness of treatment for all the foreseen investments and works, and including: 

i. recommendations for any missing element(s) and/or additional required 

works to ensure the maximum benefit of an integrated conservative method 

of the site; 

ii.  proposed unified transport and treatment of wastewater and other key 

elements. 

 An analysis and recommendations of treatment technologies, including the use of 

anaerobic digesters and technologies for energy recovery from the wastewater influent. 

Inclusive of their detailed designs for implementation into facilities to achieve tertiary 

level wastewater treatment. 

 Site recommendations and any related sites/pathways that may be used as a path for 

wastewater treatment and transport of possible by-products; 

 

3. Final Detailed Project Design identifying all activities to be implemented, specified project site 

parameters, wastewater treatment technologies, energy recovery technologies, structural, 

architectural and technical solutions, transport and usage of by-products and end products, 

including the overall site plan and location of signage. As part of the final project design the 

consultant will be expected to:  

 

a. Prepare the project log frame with well-defined indicators, targets, inputs and outputs; 

make sure that indicators in log frame are fully respond to the GCF indicator framework 

for adaptation; 
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b. Produce a scoping report for the project on the consultations, research and analysis 

conducted. 

c. Produce a detailed budget (template provided) and implementation timeline (template 

provided). 

d. Risk assessment and a risk matrix with potential mitigation measures. 

 

Interconnected with the project design, the feasibility study will include five inter-related 

activities:  

1. Technical (including geotechnical), institutional, financial and economic feasibility 

analysis in order to make an informed decision of the most appropriate wastewater 

management interventions, including the establishment of a new sewerage system in 

Barbados and any other related activities related to the proposed project design; 

2. Incorporation of benefits of wastewater reuse and its potential for land development (at a 

minimum) and all other feasible options for any by-products, including the distribution of 

the treated water based on the most significant needs of Barbados permissible; 

3. Detailed screening and analysis profile, with recommendations to remedy any risks, for 

any related environmental impacts that the recommended project design may create;  

4. Land related matters, and legal remedies applicable in Barbados, such as acquisition of 

land for the public good purposes and resettlement of communities where it absolutely 

cannot be avoided (with potential costs included); and  

5. Elaboration of the capacity building plans into specific action plans for the BWA, the 

CCCCC and GCF. 

6. Conduct a thorough analysis to justify acceptance, modification or rejection of a proposed 

list of socioeconomically ranked wastewater treatment project interventions, highly 

applicable to Barbados, with a climate change adaptation dimension. The list would include 

priority projects, which would support the implementation of the proposed project design; 

7. Provide a concise guidance manual for the selection process of the most suitable and 

relevant projects for further project formulation, based on the amount of funds available 

under the GCF medium sized projects, in support to the implementation of the Project 

‘Building Resilience of wastewater management to climate change in Barbados’; 

8. Provide documentation for selected projects prepared for submission to the BWA and for 

consideration for financing. 

9. Identify possible co-financing sources, with their realization being ranked and possible 

risks identified, to assist in the achievement of the proposed project. 

 

3. PURPOSE 

The purpose of this consultancy is as follows:  

(i) to produce a technical project design for the construction and use of technology to 

upgrade or retrofit the BTSP and SCSTP to tertiary level,  

(ii) to produce a technical project design for the construction and use of a wastewater 

collection and distribution network to transport influent to the Treatment Plants and 

treated effluent to be distributed to underground aquifers,  

(iii) to produce a technical document detailing methods, applicable in Barbados, for the 

reuse of treated wastewater for aquifer recharge and direct reuse,  

(iv)  a preliminary cost benefit and risk analysis of the proposed design and  
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(v) a detailed feasibility study for the proposed project design. The development of the 

project design will be guided by the needs of Barbados, according to the Government 

of Barbados, in the wastewater sector that can be addressed by the BWA.  

 

4. TASKS 

4.1 General 

This consultancy will produce written outputs as: 

1. Inception Report 

2. Baseline Study 

3. Project Design (project log frame; detailed budget and implementation timeline, risk matrix) 

a. Wastewater Treatment Facilities 

b. Collection and Distribution Network  

c. Aquifer Recharge and Energy Recovery 

4. Feasibility Study (Financial Model and Cost-Benefit Analysis)– The 3R CReWS Barbados 

Project 

It is anticipated that this consultancy will collaborate with the project implementation team from 

the CCCCC, the Government of Barbados and the BWA. 

 

4.2 Specific tasks 

The following are specific activities geared at delivering an Inception Report, Baseline Study, 

Project Design and Feasibility Study. 

 

Activity 1: Project Inception 

Sub-activity 1.1: Review of Pertinent Documentation 

The consultant(s) will undertake a review of all pertinent reports and papers on the 3R CReWS 

Barbados Project and all technical documents regarding the BSTP, the SCSTP and their respective 

collection and disposal networks. As part of the review, it is advisable that the Consultant(s) 

familiarize him/herself with the entire suite of documents and the requirements to produce 

technical specifications and supporting documentation according to the GCF and the CCCCC 

requirements for the final funding proposal.  

 

Sub-activity 1.2: Inception Meeting 

An inception meeting with the Project Management team shall be convened by the Consultant 

virtually to discuss the Consultant’s findings/ suggestions/ recommendations, determine the 

programme of work, confirm work schedules and activity requirements, seek clarification on 

issues pertinent to the assignment, discuss remuneration schedule and to plan the logistics of 

implementation. As the precursor to subsequent national and regional consultations, this first 

meeting will also serve to foster an understanding of the environment within which the assignment 

is to take place and to agree on the protocol for conducting the assignment. The meeting shall agree 

on the establishment and composition of an Oversight/ Steering Committee that will serve in an 

advisory capacity to the Consultant(s) for guidance in the conduct of the assignment. This 

Committee is expected to comprise executive and senior management of the Centre. The report on 

this inception meeting shall outline the schedule of activities and the methodology to be employed 

for the execution of the contract. 
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Sub-activity 1.3: Preparation of Inception Report 

Preparation of an inception report including: (i) a detailed work plan for the execution of the 

assignment, (ii) methodology to be followed and (iii) the timeline for accomplishment of the tasks 

of the assignment. The document should be of no more than 20 pages shall specify: the 

methodology to be deployed for the development of the technical specifications; milestones; 

information requirements; summary of agreed issues to be investigated; administration 

requirements and roles of Centre personnel and that of the consultant; potential barriers to the 

conduct of the assignment and suggested approaches to mitigating the impacts. 

 

DELIVERABLE ONE (1): Inception Report 

 

Activity 2: Conduct Baseline Study 

This task involves the review of the present management practices of the BWA’s status of the 

wastewater management services so as to identify and assess any risks that are associated with the 

BWA and their existing wastewater management operations. This review shall allow the BWA to 

better understand the present situation in institutional, legal and financial, as well as technical and 

environmental and social terms.  

 

This task involves the investigation of existing water treatment facilities and their vulnerability to 

climate variability and change, including water source works and disinfection facilities: type of 

process, capacity, flow, technological appropriateness, handling and storage of disinfectants, if 

available sludge handling and disposal, treatment effectiveness in terms of compliance with 

national, EU and WHO standards, instrumentation, condition, energy efficiency, water use 

efficiency, reliability and state of repair, maintenance practices, suitability, bottlenecks and quality 

and availability of materials and equipment.  

 

The Study shall also identify respective needs and concerns of different disadvantaged groups 

and/or those with less voice, such as women/financially disadvantaged, to be addressed in the 

design, implementation, and monitoring and evaluation of the project. The baseline study should 

also include the following: 

a. Existing condition of municipal sewerage and industrial wastewater systems and 

management (including as build drawings) and their vulnerability to climate variability and 

change; 

b. Existing legislations, policies and procedures in Barbados for monitoring of wastewater 

quality; standards and practices, process control, providing documented suggestions for 

increasing the reliability of results. 

c. Existing wastewater treatment sludge management arrangements are environmentally 

sound and safe without risk to workers of the public and capable of meeting the applicable 

national and WHO/EU environmental standards. 

d. Potential to expand wastewater treatment facilities in the medium-term, taking into 

consideration potential for technological upgrade of Barbados’ wastewater treatment 

facilities 

e. Scope for the treatment of sludge (technologically and economically) and recycling and 

reusing wastewater in the Barbados. 

f. Relevant information/data such as plans, maps and geo-spatial data and policies and 

legislative framework; 
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g. Field reconnaissance for formulation of basic project design; 

h. Details on the existence of, and or necessity for, policies, procedures and resources related 

to: capacity, effectiveness, health and safety risks and adequacy of wastewater and sludge 

handling. 

i. Public perception and awareness survey on the utilisation of water and wastewater.  

j. The Government of Barbados’ vision for future wastewater treatment facilities. 

k. Priority items for the Government of Barbados for all wastewater management systems 

and technologies. 

l. Environmental and Social considerations at preliminary plan stage 

m. The options (technology) for wastewater treatment based on least cost approach (both, 

capital as well as operation and maintenance costs), which would achieve acceptable 

quality of treated wastewater. 

 

DELIVERABLE TWO (2): Baseline Study 

 

Activity 3: Project Design (project log frame; detailed budget and implementation timeline, risk 

matrix) 

Tasks Leading up to and inclusive of the delivery of a Project Design for the Wastewater Treatment 

Facilities Component, a Project Design for the Collection and Distribution Network Component, 

a Project Design for the Aquifer Recharge Component and a Project Design for the Energy 

Recovery Component. The Consultant shall compile, present and interpret data and information, 

covering the past three years, on service characteristics for the development of the Project Design, 

including the following activities and subtasks as described in this section. The Project Log 

Framework shall be in accordance with the GCF’s most recent Performance Measurement 

Framework under the Results Management Framework. 

 

Sub-activity 3.1: Identifying Climate Change Adaptation Options for Wastewater Treatment 

Facilities 

This activity shall result in:  

(1) the assessment of the current wastewater treatment facilities and  

(2) the recommendations for upgraded wastewater treatment facilities with the accompanying: (i) 

facility layout (ii) equipment specifications and (iii) standard operation and procedures.  

 

To ensure that adequate design specifications in this project design component are delivered the 

following sub-activities are to be conducted. Preparation of an overview of design plans of systems 

and/or facilities, including area served, length, diameter and type of main sewers, whether separate 

or combined, pump stations, discharge points and storm water overflows, location of major 

wastewater contributors (industry). Present schematic map (please note that a detailed map might 

not be available to the Consultant due to current security regulations in the Barbados), and discuss 

possible implications for ground water in areas not connected to wastewater collection. 

 

Assessment of proposed main system components: capacity, performance (including total and 

unitary energy consumption kWh/m3), state of repair, reliability, adequacy, maintenance 

practices, age and quality of materials and equipment (pipes, valves, pumps, etc.), and 

infiltration/inflow. 
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An analysis of Wastewater flows and characteristics: total and per capita flows, solids and organic 

loadings or other important characteristics of strength of wastewater, if important, distinguish 

between industrial and other wastewater sources, determination of relationships between dry 

weather and wet weather flows for combined systems, frequency and magnitude of storm water 

overflows and water bodies to which they flow, and infiltration of wastewater flows into the water 

supply network.  Regarding the industrial wastewater: a description of wastewater flows from the 

main industrial sources in terms of flow volumes and chemical/physical characteristics with 

special emphasis on toxic/hazardous materials discharged into the municipal wastewater collection 

system if information is available. 

 

In addition, the preparation of an overview of existing wastewater treatment facilities and 

networks, including sludge handling and disposal: type of process, capacity, flow, technological 

appropriateness, treatment effectiveness, instrumentation, condition, reliability and state of repair, 

maintenance practices, suitability, bottlenecks and quality of materials and equipment. The 

description of applicable laws and regulations concerning wastewater treatment: institutional 

responsibilities and interdependencies (local and regional governments), and fees and fines levied 

on wastewater discharges.  

 

The Consultant will recommend various scored opportunities for improvements in technical 

efficiency through the use of alternative technologies (including energy and water efficiency 

solutions) and/or infrastructure solutions. 

 

Provide Recommendations for the expansion of the wastewater treatment process, while taking 

into account that the current process provides a 24-hour and will not be shut down while 

conducting improvements to the existing plant. (Therefore, the recommended solution must 

be able to work with the existing system). In addition, the consultant will provide these 

recommendations on a short term, medium term and long term time frame. 

 

Conduct and report on assessments to ensure that the provided recommendations can be 

implemented in Barbados within the allocated budget for medium sized GCF projects. All 

additional works outside the scope of GCF B1 projects should be accompanied with potential 

donors and project concepts to complete these works. 

 

Pre-treatment of industrial wastewater: describe and thereafter recommend the necessity, capacity, 

effectiveness and adequacy of industrial pre-treatment facilities and the impact of industrial 

wastewater on municipal wastewater treatment plant operation. 

 

Monitoring of wastewater quality; standards and practices, process control, describe and 

recommend present effects (environmental impact) of treated and untreated wastewater discharges 

on receiving waters in light of existing regulations.  

 

Recommend climate change adaptive improvements for the existing wastewater treatment plant 

that is capable of meeting the applicable national and EU wastewater discharge limits.  

 

Sub-activity 3.2: Climate resilient design options for the Collection and Distribution Networks 

This activity shall result in (1) the assessment of the current influent and effluent collection and 
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disposal network and (2) the recommendations for upgraded influent and distribution network with 

the accompanying (i) network designs and (ii) material specifications. To ensure that adequate 

design specifications in this project design component are delivered the following sub-activities 

are to be conducted. Conduct an assessment on the service area: physical and administrative 

delineation. Review documentation on the number of wastewater connections by user category, 

i.e. domestic (number of people served by the wastewater network), domestic (number of people 

served by septic tanks), industrial, commercial, official, public, etc. Provide a description of 

monitoring of wastewater flows and quality: description of standards and practices used, laboratory 

capacity. 

  

The Consultant shall provide an opinion on the operation of the wastewater collection network. 

The Consultant’s opinion will be based on site visits and interviews with the operating personnel. 

The Consultant shall also prepare an overview of existing wastewater networks, including sludge 

handling and disposal: type of process, capacity, flow, technological appropriateness, treatment 

effectiveness, instrumentation, condition, reliability and state of repair, maintenance practices, 

suitability, bottlenecks and quality of materials and equipment. 

 

Sub-activity 3.3: Identifying the potential for wastewater reuse 

This activity shall result in (1) the assessment of the current influent and effluent characteristics 

and (2) the recommendations for applicable wastewater reuse in Barbados with the accompanying 

(i) methods for wastewater reuse (capture, treatment and distribution) (ii) methods of 

implementation for potential uses and users (knowledge, attitude and practice (KAP)) and (iii) 

human, social and environmental impacts. To complete this task the consultant(s) shall take into 

consideration the effects of implementation of any wastewater reuse demand management 

programme and potential for aquifer recharge with recharge methods and technology and provide 

justifiable technical opinions on this process. 

 

Recommend climate change adaptive improvements that minimize the impact of treated and 

untreated wastewater disposal and storm water overflows on downstream water quality with 

special emphasis on industrial hazardous and toxic waste products and analyze compliance with 

applicable ambient water quality standards, effluent standards and applicable regulations. 

 

The Consultant shall recommend climate change adaptive conditions of the effluent receiving 

water body particularly with regards to efficiency of the currently operated wastewater treatment 

plants. 

 

Recommend a system that can analyze the utilization of reclaimed wastewater for irrigation and 

other likely purposes in terms of technical and economic aspects and associated environmental and 

social risks with it. Present regulatory status for the utilization of reclaimed wastewater. 

 

Sub-activity 3.4: Identifying the potential for Energy Recovery 

This activity shall result in (1) the assessment of the energy potential of the influent and (2) the 

recommendations for harnessing the internal energy of the influent with the accompanying design 

options for (i) methods of treatment (ii) methods of energy capture and (iii) energy storage, 

transportation and utilization (users and uses). To complete this task the consultant(s) shall 

recommend a system and network that can provide or support anaerobic stabilization of sludge 
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and utilization of waste methane for the generation of heat or electricity and utilization of digestate 

as fertilizer or recommend a system based on the studies that can work best in Barbados. 

 

In addition to mentioned above, the Consultant is required to perform the Energy Saving Analysis 

to estimate the savings in energy consumption and Greenhouse Gas (GHG) emissions reduction 

resulting from reduced energy consumption of the upgraded system components, and the 

implications for GHG emissions (positive and/or negative) of any changes in the way waste water 

and sewage sludge are treated. 

 

Sub-activity 3.5: Identify options for Reuse of Sludge and By-Products 

This activity shall result in (1) the assessment of the quality of the generated sludge, (2) 

identification and key characteristics of potential by-products and (3) the recommendations for 

utilizing generated sludge and by-products with the accompanying (i) methods of best practice for 

handling, storage, distribution and utilization.  

 

To complete this task, the consultant(s) shall provide a description of applicable laws and 

regulations concerning wastewater treatment and sludge disposal: institutional responsibilities and 

interdependencies (local and regional governments), and fees and fines levied on wastewater 

discharges, as well as: 

 

o Recommend climate change adaptive improvements for wastewater treatment sludge 

management that are environmentally sound and safe without risk to workers of the public and 

capable of meeting the applicable national and EU environmental standards. 

 

o Recommend climate change adaptive alternative solutions for management and disposal of 

sludge, if appropriate. 

 

o Recommend climate change adaptive improvements that can recover nutrients in sludge is 

technologically and economically viable and applicable in Barbados. 

 

Sub-activity 3.6: Conduct Preliminary Risk Assessment and Matrix 

For the sub-activities identified above (3.1-3.5) the consultant is expected to identify and assess 

potential risks and make recommendations for mitigating these risks.  

 

o The Risk Assessment will result in the production of an integrated risk assessment analysis 

that robustly used problem formulation, risk analysis and risk characterization protocols to 

establish how these risks are applicable to the project and also to the investment in the project. 

  

o Risk formulation will be conducted that focuses on the risks studies and thereafter 

management and mitigation suggestions/actions for each risk. The problem formulation phase 

also includes developing a conceptual model of the environmental system, the wastewater 

discharge and the interactions between them.  

 

o Risk analysis studies will be conducted to determine the probability and magnitude of an 

adverse effect with specific consequences occurring to beneficial uses and values. The 

consultant(s) shall also analyse the utilisation of reclaimed wastewater for irrigation and other 



14 | P a g e  

 

likely purposes in terms of technical and economic aspects and associated environmental and 

social risks with it and present regulatory status for the utilisation of reclaimed wastewater.  

 

o Risk characterization will evaluate and report of the problem formulation and risk analysis 

results for decision-making and risk management purposes. 

 

DELIVERABLE THREE (3): The Project Design including project log frame; detailed 

budget, indicative implementation timeline and Risk Assessment and Matrix  
 

Activity 4: Conduct Feasibility Study (Financial Model and Cost-Benefit Analysis)– The 3R 

CReWS Barbados Project 

The feasibility study shall evaluate and recommend appropriate wastewater management 

alternatives and to analyze the conceptual engineering designs for wastewater management 

infrastructure and effluent reuse covering sewered networks of Barbados and surrounding areas to 

consider the feasibility to establishing a new network. The feasibility of the project will describe 

agreed interventions, including physical investments anticipated over a planning horizon of 30 

years. The feasibility study will incorporate on the technical, economic, legal, operational and 

scheduling feasibility of the project. Thus, the feasibility study will be a holistic integrated 

feasibility study. 

 

At a minimum, the following tasks should be undertaken to achieve the necessary objectives: a) 

The consultant will determine the feasibility of recovering energy (e.g. methane) from anaerobic 

digestion of domestic wastewater at the two municipal WWTPs, with potential co-digestion of 

other organically rich wastewater streams (e.g. dairy, brewery, rum distillery wastes, vinasse). The 

analysis of alternative technologies will include, but will not be limited to: i. Contact Process, ii. 

Anaerobic Filter, iii. Fluidised Bed, iv. Upflow Anaerobic Sludge Bed (UASB) and v. Expanded 

Granular Sludge Bed (EGSB) 

 

The feasibility study will include an economic and financial analysis of alternatives, including an 

analysis of potential demand for any excess (after supplying plant demand) exported energy 

(including the production of CNG).  Estimated capital and operating costs are to be presented.  

The consultant shall prepare a preliminary cost benefit analysis, including detailed cost estimates 

for each component covering land and resettlement, civil works, equipment and materials, 

consulting services, project management, taxes and duties, physical and price contingencies, and 

interest and other charges during construction. In addition, prepare an operation and maintenance 

plan with cost implications and responsibilities for all identified components. 

 

To support the preparation of cost estimates and a financing plan, in accordance with the GCFs 

requirements, which are based on verifiable data and are sufficient to support project 

implementation. In addition, preliminary analysis shall also include an economic analysis 

covering, among other things, demand analysis (including willingness to pay), least economic cost 

analysis, economic cost and benefit analysis, economic internal rates of return, average 

incremental economic costs, sensitivity analysis, risk analysis, benefit distributional analysis, 

poverty impact ratios, affordability analysis, and assessment of subsidies. 
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DELIVERABLE FOUR (4): Feasibility Study (Financial Model and Cost-Benefit Analysis) 

– The 3R CReWS Barbados Project 

 

5. QUALIFICATIONS AND KEY EXPERIENCE 

The assignment is to be undertaken by a suitably qualified Consulting Firm. The selected 

Consultant(s) is required to possess the minimum competency requirements listed hereunder. The 

selected Consultant may sub-contract any portion of the assignment with the written consent of 

the Centre, but will be ultimately responsible for all required/specified deliverables to the Centre, 

as well as assume responsibility for all activities geared towards achieving the objectives of these 

terms of reference.  

 

5.1 General Areas of Expertise/Experience   

 

The Consulting Firm is expected to demonstrate expertise in the following areas: 

 Proven expertise and in-depth knowledge of sustainable energy and climate change policies 

and practices in the Latin America and the Caribbean context;   

 Knowledge of the wastewater industry in Barbados and/or in the Caribbean and Latin 

American region especially in relation to matters such as: technical requirements, 

necessary permits and procedures for connection, etc.  

 Knowledge of wastewater management practices and international protocols.  

 Must have knowledge of the wastewater sector and the characteristics of available in the 

Caribbean / Latin American region.  

 Previous experience and qualifications with wastewater based conversion technologies 

(gasification, direct combustion) with at least five (5) years’ and ideally with innovative 

technologies. 

 Track-record of participating in the engineering, execution, operation and/or maintenance 

aspects of at least 5 similar projects, and experience of biofuels based systems of 1MW or 

greater.  

 Must have at least 5 years proven experience in renewable / alternative energy projects 

especially conducting economic and financial analysis and able to work at national, 

regional and international levels.  

 Possess 5 years of proven experience in environmental and social matters related to 

renewable / alternative energy generation in developing countries and preferably in the 

Latin America and the Caribbean region. 

 Should have available skilled experts with advanced degrees and expertise in the respective 

areas: economics, engineering, energy, environmental sciences, energy law, environmental 

policy, sustainable development, or other relevant fields. 

 At least 5 years of experience in climate change, technical, financial and economic 

analyses, environmental analyses or research in the field of sustainability. 

 Conversance with the GCF procedures and prior experience in preparing a GCF Funding 

proposal would be an asset. 
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5.2 Specific Areas of Expertise/Experience  

 

In addition, the Consultant must specify the qualifications and relevant experience of each 

specialist to be assigned to this assessment. For the purpose of this assessment, the relevant 

indicative experience for the assignment is expected to include but not limited to: 

 

1. Lead Consultant: Wastewater Treatment Management. The Team leader will coordinate 

the work of the team and have primary responsibility for the outputs of the assignment.  He/she is 

expected to have the following expertise and qualifications: 

 Master’s degree in the field of environmental, civil or chemical engineering, or a related 

technical engineering or science field, or a related technical field; 

 Five (5) years minimum experience designing and constructing wastewater treatment 

systems, collection and distribution networks; 

 Three (3) years minimum relevant experience in the Caribbean or a Small Island 

Developing State; 

 Evidence of a strong track record of preparing high-level documents and reports on climate 

change relating to wastewater management systems; 

 Understanding of social issues and culture in Caribbean island nations; 

 Strong writing and speaking skills in English; 

 Previous experience working with the Green Climate Fund strongly desired; 

 

2. Consultant #2: Engineer: Environmental, Chemical or Civil Engineering or Construction 

Management. This Specialist should possess the following mix of expertise and qualifications: 

 Minimum Bachelor’s Degree in Environmental, Chemical or Civil Engineering, or 

Construction Management or other related fields; 

 At least 5 years’ proven experience in preparing detailed engineering drawings for 

wastewater treatment systems including facilities and networks; and, 

 At least 5 years’ experience in installing or managing wastewater treatment systems 

implementation or design planning. 

 

3. Consultant #3: Finance Specialist/ Economist: Climate Finance/ Finance, Economics or 

Financial Mathematics. This team member should possess the following mix of expertise and 

qualifications: 

 Minimum Master’s Degree in Finance, Banking, Economics, Applied Mathematics, 

Accounting, Auditing or other related fields;  

 At least five (5) years’ proven experience in conducting economic feasibility studies 

for climate adaptation or mitigation infrastructure projects funded by international 

development organizations; 

 At least five (5) years’ proven experience in analyzing risks and recommending 

mitigation measures to safeguard risk exposures of the executing agency and other 

agencies related to the project financing. 

 

4. Consultant #4: Energy Expert. This team member should possess the following mix of 

expertise and qualifications: 
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 An advanced university degree (M./Sc.) in Electrical Engineering from a reputable 

University with specific study in Energy System is required with five (5) years of 

experience OR A first level university degree (B.Sc.) in Electrical Engineering from a 

reputable University with 10 years of experience is required. 

 Demonstrated experience and practical knowledge of off-grid renewable / alternative 

energy, preferably solar PV systems is required.  

 At least 5 years of progressive management and technical experience in design, 

development, implementation and procurement of solar systems in the Caribbean is 

required with experience in battery based systems and energy storage solutions. 

 At least 3 years of experience required in business analysis, feasibility studies and 

resource assessment for solar PV projects and other forms of alternative energy, 

including biofuels is required. 

 

6. LOCATION AND IMPLEMENTATION PERIOD 

 

6.1 Location 

The Consultant’s assigned specialists are expected to work from their own office space. If an 

international or regional consultant is selected, the assigned experts will be expected to travel to 

Barbados.  

 

6.2 Commencement date, Level of Effort and period of implementation of tasks 

The intended commencement date is around April 6, 2020. The level of effort for this assignment 

is not anticipated to be of more than 240 man days over 10 months’ duration.  

 

7. MANAGEMENT ARRANGEMENT AND REPORTING 

 

The consultancy will be commissioned by the CCCCC. The Consultant will report to CCCCC for 

contractual and administrative purposes. The CCCCC and BWA will be responsible for the 

oversight of the deliverables of the TOR. Members of the project core team will provide additional 

technical advice and inputs, overall coordination and oversight for this study. The Consultant will 

liaise with all stakeholders from the project core team but will ultimately report to the Head of the 

Programme Development and Management Unit, CCCCC. 


