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Terms of Reference  

For 

Consultancy Services to undertake research on Karoo sedimentary Aquifer (Lesotho & SA) 

 

                                  ZA-SADC-GMI-521595-CS-CQS 

1. Background 

 

Southern African Development Community (SADC) is home to about thirty (30) transboundary aquifers 

(TBAs) and numerous national strategic aquifers that support the primary water needs and livelihoods of a 

significant portion of the region's population. Because of climate change, reliance on groundwater has 

increased. Although there is a fair understanding of the strategic aquifers, increased data collection will 

enhance the capacity of institutions to manage groundwater resources sustainably.  

 

SADC-GMI, a subsidiary of the SADC Secretariat, is established as a Section 21 Not-for-Profit Company 

under South African law. The vision of the SADC-GMI is to ensure the equitable and sustainable use and 

protection of groundwater and be a Centre of Excellence in groundwater management and management of 

groundwater-dependent ecosystems in the region. The role of the SADC-GMI is to: 

 

• Promote sustainable groundwater management and provide solutions to groundwater challenges in the 

SADC region through building capacity, providing training, advancing research, supporting 

infrastructure development, and enabling dialogue and exchange of groundwater information 

• Conduct and support the SADC Member States in groundwater research, and serve as a focal 

interlocutor with national, regional, and international groundwater initiatives 

• Promote the sustainable conjunctive use of surface and groundwater 

 

The Karoo Sedimentary Transboundary Aquifer (TBA) is shared between Lesotho and South Africa. The 

TBA is part of the extensive Karoo Supergroup, the largest geological formation in Southern Africa, 

spanning vast areas of South Africa and extending into Lesotho. The Karoo sedimentary sequence 

comprises sandstones, shales, and mudstones deposited from the Late Carboniferous through the Jurassic 

periods. In Lesotho and the adjacent Free State Province of South Africa, these sediments are typically 

overlain by thick basaltic lavas of the Drakensberg Group, which act as a confining layer across large areas. 

Groundwater is predominantly stored within fractured sandstones and weathered contact zones, with yields 

varying significantly depending on the degree of fracturing and the thickness of permeable horizons. 

 

The aquifer is of considerable socio-economic importance, particularly in South Africa’s arid and semi-

arid regions where surface water resources are scarce. It supports domestic use, livestock, small-scale 

irrigation, and in certain areas, urban settlements. In Lesotho, groundwater from the Karoo sequence 

supplements rural water supply and is increasingly recognized as a critical buffer against climate 

variability, especially for communities located away from perennial rivers. Recharge occurs primarily 

through rainfall infiltration in upland areas and is influenced by factors such as topography, vegetation 

cover, and the presence of basalt layers. 
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From a transboundary perspective, the Karoo TBA raises key governance considerations. While South 

Africa is more reliant on groundwater in its Karoo regions, Lesotho’s dependence is largely centered on 

surface water exports through the Lesotho Highlands Water Project. Nonetheless, growing water demand, 

climate stress, and pressures from rural development are elevating the importance of coordinated 

groundwater management. The aquifer’s complex hydrogeology, heterogeneous permeability, and 

susceptibility to over-abstraction and contamination present challenges that necessitate joint monitoring, 

data sharing, and integrated management between the two countries. The Karoo TBA therefore represents 

both a critical water security asset and a strategic entry point for advancing transboundary groundwater 

governance within the Orange–Senqu River Basin. 

 

 

2. The objective of the assignment 

 

This project aims to undertake research on the Karoo Sedimentary Transboundary Aquifer (TBA) shared 

between Lesotho and South Africa through a Transboundary Diagnostic Analysis (TDA) and to produce a 

Joint Strategic Action Plan (JSAP). 



 

3 | P a g e  

 
 

 

3. Specific Objectives of the assignment 

 

The specific objectives of this assignment are for the successful Consulting firm to lead a participatory 

and evidence-based process to assess the hydrogeological, environmental, socio-economic and governance 

dimensions of the Karoo Sedimentary TBA and to deliver: 

1. A comprehensive Transboundary Diagnostic Analysis (TDA) that identifies key issues, risks, and 

pressures facing the aquifer, and 

2. A Joint Strategic Action Plan (JSAP) that provides agreed-upon priority interventions, management 

actions, and cooperation mechanisms between Lesotho and South Africa. 

 

4. Scope of work and specific tasks to be undertaken by the Consultant 

 

The main tasks/activities for the assignment that will be undertaken by the consultant will include, but are 

not limited to the following: 

 

4.1. Inception Phase 

a. Undertake a desk review of existing scientific literature, hydrological data, policies, and legal 

instruments relating to the Karoo TBA. 

b. Map key stakeholders and develop a detailed strategy for their ongoing engagement and 

participation throughout the TDA and JSAP processes (ministries, water authorities, research 

institutions, SADC-GMI, local communities, private sector) . 

c. Prepare an Inception Stakeholder Mapping and Comprehensive Engagement Strategy Report 

outlining methodology, workplan, stakeholder engagement strategy, and data needs. This 

stakeholder engagement strategy will outline the approach for continuous, meaningful stakeholder 

consultation and participation throughout all subsequent phases of the assignment 

d. Develop and include in the Inception Report a preliminary Project Risk Register. This register shall 

identify potential risks related to data access, stakeholder engagement, technical analysis, 

scheduling, and logistics. For each identified risk, the register shall propose corresponding 

mitigation and management strategies for agreement with SADC-GMI. 

4.2. Transboundary Diagnostic Analysis (TDA) 

4.2.1. Hydrogeological and Environmental Assessment 

a. Compile and analyse existing data on aquifer boundaries, geology, recharge, abstraction, water 

balance, groundwater quality, and dependent ecosystems, including the critical review and 

synthesis of existing hydrogeological models and data to inform the water balance and problem 

analysis. Complement existing gaps and limitations in hydro-meteorological and water balance 

data through the analysis of relevant global and remotely-sensed data sets. 

b. Identify critical knowledge gaps and, if deemed essential and subject to prior written approval by 

SADC-GMI, propose a minimal scope for targeted field data collection. Any such approved 

fieldwork must be conducted within the agreed budget and timeline of this contract . 
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c. Assess impacts of land use, agriculture, mining, and climate change on groundwater. 

4.2.2. Socio-Economic and Livelihoods Assessment 

a. Analyse dependency of local populations and economic sectors on groundwater (e.g., domestic 

water supply, irrigation, industry, livestock). 

b. Identify vulnerable groups and socio-economic risks associated with groundwater depletion or 

contamination. 

4.2.3. Policy, Legal, and Institutional Analysis 

a. Review and compare national water laws, groundwater management frameworks, and 

transboundary agreements in Lesotho and South Africa. 

b. Identify gaps, overlaps, and inconsistencies in governance frameworks affecting joint 

management. 

4.2.4. Problem Analysis 

a. Identify and prioritise transboundary issues (e.g., over-abstraction, pollution, inequitable access, 

climate risks). Data  permitting, the risk assessment should include climate change scenarios, 

abstraction trends, and pollution threats. 

b. Analyse immediate, underlying, and root causes of these problems, and their socio-economic and 

environmental impacts. 

c. Structure the problem analysis using appropriate causal chain diagrams and Multi-criteria decision 

analysis tools as necessary. 

4.2.5. TDA Report 

a. Prepare a consolidated TDA Report including problem prioritisation using appropriate causal chain 

and multi-criteria decision tools, scientific findings, and stakeholder validation. 

b. Facilitate a regional/national validation workshop with stakeholders to agree on diagnostic 

outcomes. 

 

4.3. Joint Strategic Action Plan (JSAP) 

a. Facilitate binational consultations with key stakeholders in Lesotho and South Africa to define a 

shared vision and long-term management objectives for the Karoo TBA. 

b. Develop Strategic Priorities aligned with the TDA findings (e.g., sustainable abstraction, 

pollution control, data sharing, ecosystem protection). 

c. Define costed Action Areas including technical measures, institutional strengthening, policy 

harmonisation, capacity development, and community engagement. 

d. Propose implementation arrangements: joint mechanisms for cooperation, roles/responsibilities, 

and financing options. 

e. Develop a Monitoring and Evaluation (M&E) Framework which will include: 

i. Specific indicators for aquifer status (hydraulic, qualitative), cooperation effectiveness, and 

socio-economic outcomes. 

ii. Baseline values and measurable targets where possible. 

iii. Clear responsibilities for data collection, analysis, and reporting by relevant institutions. 

iv. A proposed reporting timeline and review process . 

f. Draft the JSAP with clear actions, timelines, and responsible institutions. 
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g. Facilitate stakeholder workshops to validate the JSAP. 

h. Finalise the JSAP by incorporating feedback. 

 

5. Key deliverables and outputs 

 

The outputs for which the consultant is required to submit with its proposal a draft milestone delivery plan 

throughout the project implementation period: 

a) Kick-off meeting within one week after contract signature 

b) Inception Report within 4 weeks after commencing the assignment 

c) Stakeholder Mapping and Engagement Strategy Report within 8 weeks after contract signature 

d) Technical Assessment Report within 16 weeks after the contract effectiveness date, presenting the 

findings from 1.Hydrogeological and Environmental Assessment; 2. Socio-Economic and 

Livelihoods Assessment; 3. Policy, Legal, and Institutional Analysis; 4. Problem Analysis; and 5. 

Data Compilation and Harmonization Package to include: Consolidated database of all 

hydrogeological, environmental, socio-economic, and governance data sources from both countries, 

Harmonised datasets (units, classification systems, monitoring records, spatial layers). GIS package 

including aquifer boundary maps, recharge zones, abstraction points, pollution hotspots, land-use 

layers, and other relevant spatial data. Metadata sheets for all datasets. All maps, shapefiles, models, 

and raw datasets must be delivered in editable formats with metadata 

e)  Draft TDA Report delivered within 20 weeks after contract effectiveness date 

f) Validation workshop held and workshop report submitted by week 24 after contract effectiveness date. 

g) Draft TDA report updated with feedback from validation workshop and Final TDA Report submitted 

for approval by week 28 after contract effectiveness date. 

h) Draft JSAP report submitted by week 40 after contract effectiveness date 

i) Validation workshop for the draft JSAP held and workshop report submitted by week 44 after contract 

effectiveness date. 

j) Draft JSAP report updated with feedback from validation workshop and Final JSAP Report submitted 

for approval by week 48 after contract effectiveness date. 

k) Monthly progress meetings on dates to be agreed with SADC-GMI from month to month 

l) Bi-monthly interim progress reports to SADC-GMI starting from week 8 of commencing the 

assignment and after that by 2nd week of every second month 

m) Consultants may specify additional outputs in their proposal to match their proposed methodology 

 

6. Eligibility 

 

a) This assignment targets a firm with a track record of more than 10 years of proven experience in 

transboundary water governance in sub-Saharan Africa, particularly having at least 5 years of 

experience in the groundwater sector within the SADC region. 

b) The proposal must demonstrate experience in at least three projects undertaking detailed work in a 

TBA context in the SADC region. 



 

6 | P a g e  

 
 

c) The consultant must demonstrate familiarity with undertaking TDA/JSAP processes  

d) Be familiar with working on projects with complex institutional settings in a regional context. 

 

7. Team composition with an estimate of key experts' input 

 

The minimum qualifications, skills and experience for key experts whose CVs are to be evaluated as part 

of the assessment of proposals are as defined below. The Services are expected to be performed mainly in 

the two concerned SADC Member States of Lesotho and South Africa. 

 

Key Expert 1: Team Leader/Senior Hydrogeologist (Estimated 70 days) 

 

At least a Master's degree in a relevant water-related discipline and 15 years of experience working in the 

groundwater field. At least 10 years should have been in groundwater governance research and 

development. Demonstrated team leadership on at least 3 similar research projects, 1 of which should have 

been in the SADC region at the Member State or regional level. The team leader must demonstrate proven 

proficiency with the regional groundwater studies, regional groundwater numerical modelling, conjunctive 

water resources management concepts and engagement of multi-country transboundary water course 

stakeholder institutions and issues. The Team Leader should be fluent in English. Professional proficiency 

in the other SADC Languages is desirable.  

 

Key Expert 2: Hydrogeologist (Estimated 40 days) 

 

At least a Master's degree in hydrogeology and 10 years of working experience in the groundwater field. 

At least 5 years of which should involve direct experience with the Karoo Supergroup geology or similar 

sedimentary aquifer systems, with specific work in Lesotho and/or South Africa being highly 

advantageous. The national hydrogeologist should know key issues pertaining to managing groundwater 

resources in national and transboundary aquifers in the SADC region, including recharge, pollution and 

impacts of climate change and droughts. Should have participated in at least 2 projects where similar skills 

required for this assignment were applied. Demonstrated skills in applying and interpreting groundwater 

modelling and water quality models, including using related software and demonstrated expertise in 

developing conceptual and numerical groundwater models. The national hydrogeologist should be fluent 

in English. Professional proficiency in the other SADC Languages (French and Portuguese) is desirable. 

 

Key Expert 3: Hydrologist (Estimated 40 days) 

 

At least a Bachelor's degree in an engineering discipline (Civil/Water) or similar and about 10 years of 

experience in assessing the hydrology of major rivers and potential climate change impacts. Should have 

experience with at least two projects of a similar magnitude in Southern Africa. Proven experience in 

conducting hydrological assessments within the Orange-Senqu River Basin is required. Experience in other 

southern African river basins will be beneficial.". Experience in GIS and processing/analysis of global data 
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sets to strengthen the analysis of climate variability (e.g. on piezometric series and water balance) and 

potential impacts of climate change is required. Proven experience in data analysis and interpretation using 

computer software models is essential. Fluency in English is mandatory, and working knowledge of 

Portuguese is desirable. 

 

Key Expert 4: Institutional Development Expert (Estimated 20 days) 

 

Ideally, possess at least a Master's degree in international development, institutional development, 

development studies or similar, with at least 10 years in institutional assessment and organisational 

development in the public sector/national government ministries, departments and agencies, and private 

sector. Familiarity with the SADC region's regional integration and development agenda is essential, 

particularly in the groundwater sector, through participation in at least 2 institutional assessment and 

development projects implemented in the SADC region. Experience with transboundary water courses, 

governance structures and institutional strengthening is required. 

 

Key Expert 5 – Environmental & Social Governance Expert (Estimated 30 Days) 

 

Preference will be given to a SADC citizen with at least a degree in environmental sciences, social sciences 

or similar, accompanied by knowledge of key issues about the management of groundwater resources in 

national and transboundary aquifers of the SADC region as well as an understanding of the mainstreaming 

of Environmental and social governance in the planning and management of transboundary surface and 

groundwater resources. Specific knowledge of ecology with an in-depth understanding of the impacts of 

groundwater,  climate change, groundwater-surface water interactions and e-flows on Groundwater 

Dependent Ecosystems, understanding of Modelling of water resources in an interdisciplinary setting, 

should have 2 years of experience in ecology working in areas with scarce data, knowledge of groundwater-

surface water interactions and baseflow calculations, e-flows, and Groundwater Dependent Ecosystems. 

Fluency in English is mandatory, and working knowledge of the other SADC languages is desirable 

 

Non-Key/Other Expert Staff 

 

The consultant shall select and hire other experts and support staff as required according to the deemed 

requirement to deliver the Services in accordance with the contract (e.g. Communications expert, Water 

quality experts, modellers, etc.). CVs for such other experts should not be submitted in the Technical 

Proposal. Although hiring other expert staff will not be subject to the prior review of the Client, such staff 

shall otherwise meet the professional standards and possess adequate experience to conduct their work 

safely and professionally. 

 

NB: The firm may deploy additional non-key experts and support staff to deliver the outputs within the 

allocated period. The time inputs for these additional experts and support staff are over and above the levels 

of effort listed against each Key expert above. 
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The levels of effort listed against each Key expert are the maximum allowable professional time inputs, 

inclusive of fieldwork, office work and travel 

 

8. Schedule and duration of the assignment 

 

This is a once-off assignment without any obligation for follow-up work, and it is intended to be 

implemented over approximately 12 months from the contract signature with an estimated aggregate level 

of effort of 200 person-days for key experts only, including all field and office work. 

 

The consultant shall include in their submission a proposal for deploying the key experts and any non-key 

experts and support staff deemed necessary to deliver the objectives of the assignment timely. 

 

9. Liaison and Logistics 

 

On a day-to-day basis, the consultant will liaise with the SADC-GMI and a Project Manager to be assigned 

to the project by the Executive Director of SADC-GMI. 

 

Logistics for international air and road travel and cross-border travel are the consultant's responsibility. If 

also required, SADC-GMI can issue letters of support to facilitate the authorities issuing necessary access 

to the Member States. The Consultants will meet the visa and necessary cross-border charges. These should 

therefore be included in the consultant's technical and financial proposal. 

 

10.        Data Services and Facilities 

 

SADC-GMI will provide an initial, non-exhaustive package of relevant regional reports and datasets and 

will issue letters of introduction to relevant national authorities. The Consultant bears the primary 

responsibility for identifying, requesting, and acquiring all necessary data and information from 

competent national and local institutions in Lesotho and South Africa, with the SADC-GMI Project 

Manager providing facilitation support as needed. . 

11.       Contract Management 

Payments shall be disbursed according to the following provisional schedule, contingent upon the 

submission and approval of deliverables: 

• 20% upon submission and approval of the Inception Report. 

• 30% upon submission and approval of the Final TDA Report. 

• 40% upon submission and approval of the Final JSAP Report. 

• 10% upon final completion and acceptance of all project outputs by SADC-GMI." 

This schedule may be renegotiated during contract award 
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12. Copyright 

All data provided by SADC-GMI or Member States under this contract shall remain the property of the 

providing party. The final TDA and JSAP reports are the property of SADC-GMI. The Consultant shall 

not disclose confidential data without prior written consent. However, the Consultant may, for the purpose 

of future proposals and professional CVs, describe their role in this project and reference the general 

methodologies and non-sensitive analytical frameworks developed, provided such use does not reveal 

confidential information or the specific strategic actions of the JSAP. Any public use of project findings 

requires prior written authorization from SADC-GMI. 

 


