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[bookmark: _Toc229079447]1. Introduction 
The Agreement between the government of the Republic of Croatia and the government of Bosnia Herzegovina on the regulation of water management relations was signed in 1996.It is an agreement about cooperation between the two countries on all transboundary watercourses. 
It provides for general principles related to the management of these transboundary watercourses and establishes a Joint Commission. 
Within the framework of the DIKTAS‑2 project, four transboundary aquifers between Croatia (HR) and Bosnia and Herzegovina (BiH) have been identified as areas of concern, namely: the Neretva TBA, the Trebišnjica TBA, the Una TBA, and the Cetina TBA.
For the purposes of this analysis, documentation developed for the Una and Neretva TBAs, such as the Bilateral Groundwater Governance Diagnostic Analysis (BGGDA) for both TBAs and the Joint Action Program (JAP) for the Una TBA, have been used.
The TBA Una extends across BiH and HR within the Black Sea basin occupying a predominantly karst landscape, deeply fractured and faulted, creating highly permeable aquifers with rapid groundwater circulation through conduits and fissures. Recharge occurs mainly from precipitation and sinking streams, with high infiltration rates of rainfall, while groundwater velocities can reach several centimetres per second. Groundwater from the TBA Una is a primary source of drinking water and sustains ecosystems of exceptional ecological value. These ecosystems depend on stable hydrological conditions and clean water, yet they face growing pressures from tourism, agriculture, and urban development. The hydrogeological complexity of the TBA Una, its ecological significance, and socio-economic importance require coordinated governance. Although the permanent population within the aquifer area is relatively small on both sides of the border, groundwater plays a strategic role in drinking‑water supply, tourism, and local livelihoods, particularly in BiH. The dominant drivers of groundwater vulnerability across the entire TBA include decentralized sanitation systems with high reliance on septic tanks, seasonal tourism peaks, and limited monitoring. These pressures interact with the highly sensitive karst hydrogeology, resulting in a system with low tolerance for performance degradation. 
The TBA Neretva extends across Bosnia and Herzegovina and Croatia along the western border of Herzegovina within the Adriatic basin. It is formed in thick Mesozoic limestones and dolomites of the Dinaric karst, with fractured and cavernous rocks creating highly permeable aquifers characterized by rapid conduit flow and short residence times. Recharge occurs mainly from precipitation and sinking streams on poljes, with infiltration often exceeding sixty percent, while groundwater velocities reach several centimetres per second. Springs and coastal vruljas are highly sensitive to sea‑level changes and salinity intrusion, reflecting strong hydrogeological connectivity. Groundwater from the TBA Neretva is the primary source of drinking water for local communities and sustains groundwater‑dependent ecosystems of international importance in the Neretva delta. These ecosystems, together with semi‑urban and rural settlements, face growing pressures from sanitation gaps, diffuse agricultural pollution, upstream hydropower operations, and seasonal tourism demand. 
As in the case of the Una TBA, the hydrogeological complexity of the Neretva TBA, combined with its ecological significance and socio‑economic importance, underscores the need for coordinated transboundary governance and aquifer‑specific provisions within the bilateral framework.
The BGGDA findings for Una and Neretva TBA highlight the differences in groundwater governance between the two countries. Mainly HR provides a stronger regulatory baseline, aligned on the EU framework fully transposing the WFD and the GWD, but operational enforcement should be improved further. BiH has highly decentralized governance between entities and cantons and faces under resourcing. BIH is to high extent aligned with WFD but only partially aligned with EU GWD. Important differences concern the implementation of criteria for delineation and protection measures for sanitary protection zone in the two countries. Monitoring remains a weakness in B&H as well as land use control. In light of these findings, there is a justified need to amend or supplement the existing bilateral Agreement in order to: 1) explicitly recognize shared groundwater bodies and GDEs, 2) establish joint monitoring and data exchange mechanisms, 3) coordinate cross-border sanitary protection zones (SPZ) principles in karst areas, and 4) institutionalize groundwater-specific cooperation under the Joint Commission framework. The development of this cooperation between HR and BiH would take place in coordination with the Consultation and Information Exchange body, as proposed in the Draft Multilateral Agreement. 
This report provides a legal-technical foundation for amending or supplementing the 1996 Agreement through a dedicated Addendum or Protocol focused on transboundary groundwater governance.

[bookmark: _Toc229079448]2. Purpose, Scope and Methodology
The purpose of this report is to assess the 1996 water cooperation Agreement between BiH and Croatia regarding its implementation to transboundary groundwater between the two countries, and to propose based on the findings an annex or addendum focusing specifically on transboundary aquifers and related dependent ecosystems. 
The first step is to analyse the provisions and principles of this water cooperation and their possible application to the specific characteristics of transboundary aquifers and highlighting the gaps. These findings will be compared with the conclusions from the Bilateral Groundwater Governance Diagnostic Analysis for the transboundary aquifer Una and Neretva. This comparison will allow to identify more specific provisions and measures which would need to apply to the transboundary aquifers between the two countries such as the harmonization principles and concepts for issues 1-4 defined below, based on the cases of Una and Neretva. Such provisions do not need to be included in a formal amendment of the bilateral agreement. Specific and operational measures for transboundary aquifers may be set out in an annex or addendum to the bilateral agreement, which would be subject to simpler and less burdensome formal requirements for their application. 

[bookmark: _Toc229079449]3. Current Bilateral Framework (1996 Agreement) 
The Agreement between BiH and HR is based on the Convention on the Protection and Use of Transboundary Watercourses and International Lakes (1992) (Water Convention)[footnoteRef:1]. It is the only instrument to which this agreement refers. [1:  Bosnia Herzegovina accessed the Water Convention in 2009 and Croatia in 1996. 
] 

With this Agreement, BiH and HR recognize that it is necessary to establish activities and measures for the management of their waters of mutual interest. The national competent authorities in water management shall initiate the required steps for cooperation on water management through direct contacts between themselves to carry out cooperation activities. 
The Agreement does not mention the specific authorities to play a role in transboundary water cooperation leaving a flexibility and an openness at the level of the countries. Therefore, according to this provision, and based on the institutional framework of the two countries derived from the Bilateral Groundwater Governance Diagnostic Analysis for Una and for Neretva TBA, the following institutions could be involved:
· In BiH: at the level of the entities, entities Ministries responsible for water issues,  the water agencies or institution Agency for watershed area of Adriatic Sea (AVP Jadran) and Agency for watershed area of Sava River (AVP Sava) and Public Institution “Vode Srpske” in RS (PI Vode Srpske); which are responsible for the overall water management including monitoring, issuing water permits, and planning groundwater protection measures . At the local level, cantonal Ministries responsible for water and environment in FBIH and municipalities and public utility companies which manage operational tasks such as water supply, wastewater, and source protection.
· In Croatia, responsibility for water and groundwater governance is led at the national level by the Ministry of Environmental Protection and Green Transition, which sets water policy and regulatory oversight, while Croatian Waters (Hrvatske vode) acts as the principal implementing authority for water management measures; at the local level, municipalities and public utility companies are responsible for operational functions, including drinking‑water supply, wastewater management and the application of source‑protection measures.
The Agreement has a wide application as it covers water use, water pollution prevention, protection against harmful effects of water, maintenance of water management facilities, reconstruction of war-damaged water management facilities, and construction of new ones. The two Parties might jointly prepare studies and documentations on these issues, and when necessary, execute the related works. This has not often happened.
These activities apply to the watercourses that form the common state border between the HR and BiH or are intersected by it. The Agreement does not provide the definition of a watercourse, it is therefore not sure it covers groundwater, even partially. 
The Agreement refers to the principle of international water of equitable and reasonable use. It adds that the use needs also to consider the environment, and that all necessary measures to prevent pollution should be adopted. In case of pollution events, the Parties should inform each other. 
The Agreement establishes a Joint Water Management Commission (JWMC) composed of six members, three from each country consisting of a Chairperson, a Deputy and a Technical Secretary. If necessary, experts on a specific issue can be involved in the Commission’s work. According to the agreement, the JWMC will adopt a Rulebook to regulate its jurisdiction and operations.
The JWMC serves as the primary forum for planning and joint data exchange ensuring that both countries have a structured channel for addressing transboundary water issues[footnoteRef:2].  [2:  Project Appraisal Document on a Proposed Grant from the Global Environment Facility Trust Fund in the Amount of US$8.0 Million to Bosnia and Herzegovina and Croatia for a Neretva and Trebišnjica River Basin Management Project” (World Bank, Report No. 25874, June 2006)] 

Among the activities it has undertaken, the Commission drafted several years ago a Rulebook on cross-border sanitary protection zones. However, the Rulebook was never formally adopted, leaving a regulatory gap in the bilateral framework. As a result, each country continues to apply its own national procedures for defining and enforcing sanitary protection zones, without mutual recognition or harmonization. 
The agreement concludes with a provision on the settlement of disputes, on its entry into force, and its duration (indefinite period). 
The agreement between BiH and HR remains largely generic and does not explicitly address groundwater, focusing instead on general water management, pollution control, and infrastructure maintenance. It lacks detailed provisions for groundwater monitoring, data exchange, or aquifer-specific management. 

[bookmark: _Toc229079450]4. Diagnostic: Groundwater and GDE Governance Gaps 
This chapter provides a structured diagnostic of legal, institutional, and operational gaps in groundwater and groundwater‑dependent ecosystem (GDE) governance within the BiH-HR bilateral framework. The analysis builds upon the bilateral groundwater diagnostic analyses for Una and Neretva TBA and examines shortcomings across four key dimensions: legal clarity, operational mechanisms, planning integration, and institutional capacity and compliance.
The framework in BiH and HR reveals substantial differences in legal clarity, operational mechanisms, planning integration, and institutional capacity. Anchored in evidence of SPZ discrepancies, partial GWD transposition in BiH, and fragmented monitoring, these gaps highlight the urgent need for harmonized methodologies, and stronger institutional coordination to ensure effective governance of transboundary karst aquifers.
The diagnostic confirms that HR has largely harmonized its water legislation with the EU Water Framework Directive (WFD) and the Groundwater Directive (GWD), while Bosnia and Herzegovina remains partially compliant, with fragmented implementation across entities and cantons. These disparities create significant challenges for harmonized management of transboundary aquifers and underscore the need for targeted legal and institutional convergence.
[bookmark: _Toc229079451]4.1 Legal Clarity and Scope Gaps
The current bilateral Agreement on Water Management Relations (1996) applies broadly to “water management relations” between BiH and HR. It created the Joint Water Management Commission as the institutional mechanism for cooperation. However, the Agreement remains general and does not explicitly cover groundwater, which represents a fundamental gap, regarding the transboundary aquifers between the two countries. In addition, its principles do not address the specific characteristics of groundwater, not to mention the vulnerabilities of karst aquifers. 
HR has fully transposed the EU Groundwater Directive, while BiH has only partially transposed GWD requirements. HR applies detailed criteria for delineation and establishment of protection measures in sanitary protection zones (SPZ), whereas BiH regulates SPZ at the entity level with fragmented approaches. Contrast to FBiH, in RS there are no specific criteria for delineating zones in karst areas. A critical gap in BiH is the lack of standardized entities’ methodologies for vulnerability assessment and uniform application of technical criteria. 
Thus, the first major governance gap concerns insufficient legal specificity and cross‑border clarity regarding transboundary groundwater and its dependent ecosystems. Upgrading the Agreement to explicitly include transboundary aquifers and to provide for groundwater monitoring, data exchange, and aquifer‑specific management would significantly strengthen transboundary water governance between BiH and HR. 
[bookmark: _Toc229079452]4.2 Monitoring and Data Gaps
Croatia applies a standardized methodology for groundwater monitoring, aligned with EU Common Implementation Strategy guidance. Monitoring networks cover quantitative and chemical parameters, ecological flows, and groundwater-dependent ecosystems, ensuring compliance with WFD and GWD requirements. Data are integrated into national information systems and made accessible under the INSPIRE Directive and the Act on the Right of Access to Information, promoting transparency.
In BiH, monitoring obligations are legally prescribed but operationally weak. Monitoring of groundwater bodies is carried out on several groundwater bodies in the Sava basin in FBiH, and typically focuses on drinking‑water sources - such as karst springs - rather than on groundwater bodies as integrated hydrogeological units and ecological indicators are rarely included. Although each entity has developed its own Water Information System (VIS), these remain fragmented, with limited interoperability and poor data exchange between entities. 
Both countries prohibit direct wastewater discharges but lack harmonized methodologies for assessing indirect infiltration risks. 
No joint monitoring network exists between HR and BIH, and data exchange remains very limited. Without coordinated monitoring and harmonized parameters, transboundary karst aquifers remain vulnerable to contamination events, constraining early warning and preventive action.
Gap: Absence of joint monitoring, harmonized parameters, and coordinated data exchange mechanisms.
[bookmark: _Toc229079453]4.3 Planning Integration and Spatial Governance Gaps
 In principle, both countries struggle with delayed incorporation of SPZs into spatial plans and incomplete enforcement of restrictions, exposing sensitive recharge areas to uncontrolled land use changes, primarily due to limited administration capacity and financing sources for protection measures implementation. Sanitary protection zones (SPZs) in the transboundary context of TBAs are not governed by a harmonised or jointly operationalised framework, despite the shared hydrogeological system. Although both HR and BiH require the establishment of SPZs, significant differences persist in delineation criteria, zoning approaches, vulnerability assessment methodologies, protection measures and enforcement practices, which are applied unevenly in practice. A key issue  is the absence of mutual recognition of SPZs extending across the state border, leading to uncoordinated land‑use controls and inconsistent protection of TBAs. In addition, SPZs are insufficiently integrated into spatial and sectoral planning instruments, particularly in BiH, where many zones remain undesignated or outdated. Monitoring, remediation and risk‑response measures within SPZs are weak and rarely coordinated on a transboundary basis. 
Gap: Inconsistent incorporation of SPZs into spatial plans and  absence of a harmonised, legally anchored and jointly implemented transboundary framework for sanitary protection zones, resulting in fragmented land‑use controls, inconsistent protection, and weakly coordinated monitoring, enforcement and risk management across transboundary aquifers.
[bookmark: _Toc229079454]4.4 Institutional Capacity and Compliance Gaps
In transboundary aquifer governance between HR and BiH, enforcement capacity and institutional coordination remain key constraints. HR operates within a more centralized framework led by the competent ministry and Croatian Waters, but effective compliance monitoring is limited by resource constraints and uneven capacities at local level, particularly in rural and karst areas.
BiH faces more severe challenges due to decentralised governance and distributed competences across multiple administrative levels, resulting in under‑resourced inspectorates, reactive enforcement and weak coordination between entities. Although both countries formally recognise polluter‑pays and cost‑recovery principles, their application is inconsistent in HR and largely non‑operational in Bosnia and Herzegovina, leaving insufficient financial support for monitoring, enforcement and remediation.
Gap: Insufficient institutional capacity, financing and cross‑border coordination between HR and BiH limit the effective enforcement of groundwater‑specific protection measures in transboundary aquifers.
[bookmark: _Toc229079455]5. Evidence from the Una and Neretva TBAs: why amendments are needed? 
The diagnostic analysis and evidence from the Una and Neretva transboundary aquifers (TBA) demonstrate that hydrogeological vulnerability, localized pressure hotspots, and insufficiently operationalized cross‑border coordination mechanisms require targeted amendments to the 1996 Agreement.
[bookmark: _Toc229079456]5.1 Karst Vulnerability and Connectivity
Both TBAs are situated in the Dinaric karst, characterized by rapid infiltration, minimal natural filtration, and strong hydraulic connectivity. Recharge zones extend across administrative and state borders, meaning contamination events can propagate quickly. Seasonal rainfall and tourism peaks trigger turbidity spikes and microbiological contamination that current monitoring regimes cannot adequately capture.
5.2 [bookmark: _Toc229079457] Drinking Water Dependency
In the Una TBA, Bihać depends on Klokot and Kostela springs, which supply drinking water to ~24,000 users — far beyond the resident population in the aquifer area.
In the Neretva TBA, ~35,000–50,000 inhabitants rely directly on groundwater, with abstraction concentrated in Imotski (Croatia) and Ljubuški–Trebižat (BiH).
[bookmark: _Toc229079458]5.3 Pressure Hotspots
Both aquifers (Una and Neretva TBAs) are affected by comparable pressure hotspots characteristic of vulnerable karst systems. Key pressures include widespread sanitation deficits, with rural and semi-urban areas relying on septic tanks and cesspits lacking adequate treatment, leading to direct groundwater infiltration. Tourism hotspots (e.g. Plitvice Lakes, Una National Park, Kravice waterfalls, Imotski lakes) generate strong seasonal peaks in water demand and wastewater loads, frequently exceeding local infrastructure capacity.
Additional pressures arise in agriculture-karst interaction zones, where nutrient inputs from manure management and livestock activities in poljes and valley floors pose diffuse contamination risks. Illegal waste disposal in dolines, sinkholes, and abandoned quarries remains a persistent problem, particularly in recharge areas.
[bookmark: _Toc229079459]Due to rapid subsurface flow and limited natural attenuation in karst aquifers, these localized pressures can propagate quickly across borders, resulting in disproportionate transboundary impacts on groundwater quality and groundwater-dependent ecosystems. 
[bookmark: _Toc229079460]5.4 Governance limitations  
The current Agreement does not provide:
· Explicit recognition of shared aquifers and groundwater‑dependent ecosystems.
· Joint monitoring networks or harmonized parameter lists.
· Mutual acknowledgment of SPZ outcomes across the border.
· Groundwater‑specific early‑warning protocols.
· A permanent bilateral technical subgroup for aquifer management.
[bookmark: _Toc229079461]5.5 Conclusion
Evidence from both the Una and Neretva TBAs clearly demonstrates the need to complement the existing bilateral agreement to address structural gaps in groundwater governance, either in the form of an addendum or a Protocol. In particular, the additions should: 
· Formally define transboundary aquifers and groundwater-dependent ecosystems (GDEs) within the Agreement, reflecting their high vulnerability and documented cross-border connectivity in karst systems.
· Establish joint groundwater monitoring frameworks adapted to karst hydrogeological dynamics, including coordinated monitoring locations, shared methodologies, and harmonised core parameter lists to enable comparable status assessment.
· Harmonise contamination thresholds and risk criteria for sanitary protection zones (SPZs), while allowing flexibility in delineation methodologies at national level, to ensure comparable protection outcomes across borders.
· Systematically integrate vulnerability mapping into spatial, tourism, agricultural, and infrastructure planning, as a prerequisite for preventing cumulative pressures in recharge zones and identified pressure hotspots.
· Strengthen institutional mandates, coordination mechanisms, and financing for enforcement, including inspection capacity and remediation of identified hotspots, to move from formal compliance toward effective transboundary groundwater protection.

[bookmark: _Toc229079462]6. Objectives for an Agreement Addendum/Protocol 
Bilateral objectives for BiH and the HR are established to address the governance gaps identified in Chapter 4. The proposed Addendum or Protocol to the 1996 Agreement on Water Management Relations is intended to translate general cooperation principles into structured, aquifer‑level governance mechanisms for transboundary karst groundwater systems.
Objective 1: Explicit recognition of transboundary groundwater bodies and groundwater‑dependent ecosystems
The Parties to the Agreement will recognise transboundary groundwater bodies and groundwater‑dependent ecosystems that are hydraulically connected across their respective territories. To this end, the Addendum or Protocol will:
· Provide agreed definitions of “Transboundary groundwater body” and “Groundwater‑dependent ecosystem” consistent with the EU Water Framework Directive and the Groundwater Directive, while reflecting the specific characteristics of karst hydrogeological systems;
· Acknowledge the high degree of hydrogeological connectivity and vulnerability of karst aquifers within the Una and Neretva TBAs, including their shared recharge areas;
· Establish a clear obligation to prevent deterioration of the quantitative and chemical status of transboundary groundwater bodies, in line with the objectives of good groundwater status;
· Explicitly apply the principles of equitable and reasonable use and the obligation not to cause significant harm to groundwater resources and associated ecosystems.
Measurable outcome: Jointly agreed and technically validated delineation of shared groundwater bodies and their principal recharge zones.
Objective 2: Establishment of a joint groundwater monitoring and data exchange system
The Parties to the Agreement will establish a harmonised joint groundwater monitoring framework specifically adapted to the dynamics and vulnerability of karst aquifers. For this purpose, the Addendum or Protocol will provide that:
· A joint monitoring network is designated, comprising agreed monitoring points on both sides of the border, including priority springs, wells and observation sites;
· A harmonised list of core monitoring parameters is adopted, covering quantitative, chemical and microbiological indicators relevant to karst conditions;
· Sampling frequency, including event‑based monitoring following extreme hydrological or pollution events, is standardised where appropriate;
· Quality assurance and quality control (QA/QC) procedures are harmonised to ensure data comparability and reliability;
· Monitoring data are exchanged on a regular basis, at least quarterly, using a mutually agreed and interoperable data format;
· Immediate notification is ensured in cases of exceedance of agreed threshold values or other indicators of potential transboundary risk.
Measurable outcomes: Adoption of a “Joint groundwater monitoring protocol”, establishment of an operational data‑exchange platform, and publication of an annual joint groundwater status report.
Objective 3: Mutual recognition and harmonisation of cross‑border sanitary protection zones in karst areas
The Parties to the Agreement will ensure mutual recognition and coordinated protection of sanitary protection zones (SPZs) extending across the state border in hydrologically connected karst aquifers. To this end, the Addendum or Protocol will:
· Establish common principles for karst vulnerability assessment, while allowing national flexibility in technical delineation methodologies;
· Define harmonised risk criteria and key parameters relevant to the protection of groundwater and groundwater‑dependent ecosystems within SPZ Zones I–IV;
· Require systematic integration of SPZs and associated vulnerability zones into spatial, land‑use and relevant sectoral planning instruments in both countries;
· Promote coordinated enforcement of protection measures and land‑use restrictions within shared recharge areas.
Measurable outcome: Consistent and mutually recognised SPZ protection regimes across the Una and Neretva TBAs, reducing regulatory differences as much as possible, land‑use conflicts and contamination risks.
Objective 4: Groundwater‑specific “Early warning and incident response protocol”
The Parties to the Agreement will establish a groundwater‑specific early warning and joint incident response mechanism for transboundary karst aquifers. Accordingly, the Addendum or Protocol will:
· Define agreed threshold values and qualitative indicators that trigger mandatory notification;
· Require notification of the competent authority of the other Party within 24 hours of detecting contamination events, abnormal turbidity or microbiological anomalies with potential transboundary relevance;
· Provide for joint technical assessment where a transboundary impact is likely or cannot be excluded;
· Enable coordination of temporary risk‑mitigation measures, including adjustments to groundwater abstraction or alternative water‑supply arrangements where necessary;
· Require structured post‑incident reporting to the Joint Commission, including lessons learned and recommended preventive measures.
Measurable outcomes: Adoption of a “Joint early warning and incident response protocol”, designation of official groundwater contact points, and annual summaries of incidents and responses.
Objective 5: Institutionalisation of periodic joint reporting and review
The Parties to the Agreement will institutionalise regular joint review of the status and management of transboundary groundwater resources within the framework of the Joint Commission. To this end, the Addendum or Protocol will:
· Require annual joint reporting on groundwater status, monitoring results, incident responses and compliance with agreed measures;
· Establish a structured review process under the Joint Commission to assess implementation progress and, where necessary, adapt measures and priorities;
· Ensure transparency and appropriate stakeholder engagement, particularly in relation to drinking‑water supply, land use and ecosystem protection.
Measurable outcome: Regular joint decision‑making supported by shared evidence, strengthened enforcement capacity, and enhanced long‑term governance of transboundary karst aquifers.

[bookmark: _Toc229079463]7. Proposed Legal Amendments and Key Action Points 
7.1 Include definitions such as “Transboundary Groundwater Body”, “Groundwater‑Dependent Ecosystem”, “Sanitary Protection Zone (SPZ)”, “Incident”.
7.2 The agreement between BiH and HR is very general. For a proper coverage of transboundary aquifers, it should explicit its principles (equitable and reasonable use, protection from pollution) to apply to the specific characteristics of aquifers and include more specific principles related to precaution, consideration and protection of dependent ecosystems. It needs also to provide for the regular exchange of data and monitoring. 
7.3 Joint Monitoring System (network design, priority springs/wells; harmonized parameters, frequency; microbiology/turbidity for karst; QA/QC; shared digital platform and INSPIRE‑compatible metadata).
7.4 Data Exchange & Confidentiality (near‑real‑time exchange; validation; annual public summaries).
7.5 SPZ Mutual Recognition & Harmonization Principles (four‑zone model for karst; vulnerability mapping requirement; land‑use compatibility lists; integration into spatial plans on both sides within specified deadlines).
7.6 Early‑Warning & Incident Management (thresholds, contacts, timelines, temporary abstraction curtailment, public notice, post‑event joint report).
7.7 Institutional Arrangements: The agreement between BiH and HR provides that experts on specific management issues can be involved in the Joint Commission’s work. Therefore it is possible to add to the Commission at least an expert on groundwater from each country. 
7.8 Financing & Economic Instruments (principles) (earmarking for monitoring/harmonized SPZ implementation of measures; cooperation on remedial measures).
7.9 Implementation, Reporting & Review (biennial implementation report; five‑year clause review).
7.10 Relationship to Existing Instruments (consistency with 1996 Agreement; without prejudice clauses).

[bookmark: _Toc229079464]8. Implementation Roadmap (Phased, 36 months) 
The implementation of the Addendum/Protocol to the 1996 Agreement should follow a phased approach over 36 months, with clear deliverables and designated responsibilities under the Consultation and Information Exchange Body (CIE) and the Joint Commission.
[bookmark: _Toc229079465]8.1 Phase 1 (0–12 months)
Deliverables:
· Adoption of the Addendum/Protocol to the Agreement.
· Draft guidance on mutual recognition of sanitary protection zones (SPZ), focusing on comparability of monitoring results and, sanitary protection measures and risk criteria rather than identical delineation methodologies.
· Establishment of a joint emergency notification template for contamination incidents in transboundary aquifers.
[bookmark: _Toc229079466]8.2 Phase 2 (12–24 months)
Deliverables:
· Deployment of a shared data exchange platform linking Croatia’s national system and BiH’s entity‑level Water Information Systems  (WISs)
· Alignment of permit templates for groundwater abstraction and discharge, ensuring comparable criteria.
· Integration of SPZ and vulnerability layers into local spatial plans in designated hotspots, with priority given to karst recharge areas.
[bookmark: _Toc229079467]8.3 Phase 3 (24–36 months)
Deliverables:
· Adoption of cost‑recovery earmarking mechanisms to finance groundwater protection measures.
· Publication of the first joint implementation report under the CIE and Joint Commission, covering monitoring results, compliance status, and recommendations for further action.

[bookmark: _Toc229079468]9. Risks and Mitigation Measures 
The implementation of amendments to the 1996 Agreement on Water Management Relations between BiH and HR may involve several categories of risk. These risks reflect both institutional asymmetries and technical vulnerabilities of karst aquifers, and should be mitigated through pragmatic measures.
[bookmark: _Toc229079469]9.1 Legal and Institutional Risks
Responsibilities for groundwater governance are fragmented in BiH across entities and cantons, while in HR responsibilities are centralized but still under responsibility of more institutions - Croatian Waters and the Ministry of Environmental Protection and Green Transition. 
The bilateral Agreement does not explicitly recognize transboundary aquifers or cross‑border sanitary protection zones (SPZ), leaving both countries without a clear legal basis for coordinated action. This creates coordination gaps and unclear accountability on both sides of the border.
Mitigation: The Parties to the Agreement will establish clear institutional mandates, define reporting lines for both national systems, and create a permanent bilateral technical sub‑group dedicated to groundwater cooperation. The Parties will mutually recognize the outcomes of monitoring, protection measures and risk assessment in relation to SPZs crossing the border. While each country may apply its own delineation methodologies, the Parties will adopt common criteria and threshold parameters to prevent contamination risks and ensure comparable protection standards.
[bookmark: _Toc229079470]9.2 Technical Risks
Monitoring systems and methodologies differ: HR applies EU‑aligned monitoring with transparent data systems, while BiH operates decentralised WIS platforms with partial GWD transposition. Karst aquifers in both countries exhibit complex and unpredictable dynamics, making risk prediction difficult. Without harmonized parameters or joint monitoring, comparability and early warning remain weak.
Mitigation: The Parties to the Agreement will adopt a harmonized monitoring parameter list, standardized sampling methodologies, and agreed QA/QC procedures. The Parties will establish pilot sites in both countries to build trust and demonstrate feasibility and shall apply adaptive management principles by periodically reviewing monitoring networks and conceptual models.
[bookmark: _Toc229079471]9.3 Financial Risks
Both countries face under‑resourcing of inspectorates and groundwater protection measures. In BiH, municipal authorities often lack funds to enforce SPZ restrictions and are understaffed, while in Croatia resource constraints at local level hinder systematic compliance monitoring. Financing for joint monitoring and sanitary issues remains limited.
Mitigation: The Parties to the Agreement will apply a phased implementation approach, prioritize hotspots for rapid sanitary interventions, and jointly explore external funding opportunities through EU, IPA, or regional cooperation programmes. Cost‑sharing arrangements shall be proportionate to benefits and risks.
[bookmark: _Toc229079472]9.4 Political Risks
Transboundary water management may involve sensitivities where resource dependency is uneven, particularly in karst aquifers shared between the two countries.
Mitigation: The Parties to the Agreement will maintain the process within a technical and expert‑driven framework, ensure transparent communication, and hold regular consultations under the Joint Commission.

[bookmark: _Toc229079473]10. Conclusions and Next Steps
The amendment of the 1996 Agreement between BiH and HR on the regulation of water management relations to integrate transboundary aquifers is legally justified, technically necessary, and institutionally feasible. It is necessary to mention explicitly the coverage of transboundary groundwater and to specify the principles to apply to the characteristics and vulnerabilities of transboundary aquifers, in karst environment. This can be done in a form of an “Addendum or Protocol”. The specific measures can then be adapted and detailed for the specific cases of all TBAs identified under the umbrella of DIKTAS project. 
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