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1. INTRODUCTION  

Underground mining leads to the generation of large amounts of waste, which, both in the 

past and present, is stored in surface landfills. This waste is generated at all stages of mine 

development and deposit exploitation, from shaft sinking, through deposit access, to 

exploitation, and in all technological operations related to the enrichment of the ore extracted 

to the surface. Our own experience shows that environmental hazards may arise within the 

landfill site where the waste is located, including: 

• groundwater pollution, 

• surface water pollution, 

• air pollution, 

• soil pollution. 

Within landfills with a large mass of accumulated post-mining waste, deformations of the landfill 

substrate and its body may also occur, similar to surface mass movements. Mass movements 

within the landfill result in geotechnical hazards, causing, among other things: 

• loss of stability of the landfill slopes, 

• discontinuous deformations in the foreground of the landfill, 

• changes in hydrogeological conditions, 

• damage to buildings and technical infrastructure in the landfill area. 

The most common causes of landslides and slope failures in mining areas include: 

• natural causes, 

• anthropogenic causes, including the impact of underground mining. 

The loss of stability of slopes and embankments in mining areas depends mainly on: 

• the extent and intensity of the impact of mining operations, 

• the physical, mechanical, and rheological properties of the soil, 

• rock mass vibrations, 

• changes in hydrogeological conditions, 

• landslide streams occurring on the slope. 

The occurrence of geotechnical hazards is determined by many factors, including primarily: 

• poor geotechnical parameters of the subsoil under the landfill and in its foreground, 

• the presence of weak soils in the subsoil, forming slip surfaces, 

• variation in terrain elevation in front of the landfill, 
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• waterlogging of the subsoil, affecting the increase in plasticity and creep of the soil, 

• increasing load on the subsoil under the landfill from the stored waste, 

• soil deformation caused by mining operations. 

In summary, it should be noted that mining waste landfills are among the most complex 

earthworks, especially considering their geotechnical properties. These facilities vary in terms 

of their physical, mechanical, and strength properties, and therefore it is important to identify, 

analyze, and minimize geotechnical and other related hazards at mining waste storage sites.  

In the context of the project, effective measures for monitoring geotechnical conditions and 

their evolution over time, as well as data collection and analysis, will help to better understand 

the behavior of landfills and thus improve safety by effectively tracking changes in slope 

stability, thereby ensuring increased stability.  

   As part of the MIDSAFE project, geological, geotechnical, and hydrogeological data for 

selected wastes are collected and analyzed, as well as archived waste disposal site designs, 

with particular emphasis on data such as: 

• dimensions of the disposal site; 

• date of construction of the disposal site (age); 

• slope angles; 

• types of subsoil; 

• construction times of individual landfill layers; 

• types of waste stored; 

• critical properties of stored waste in the context of landfill stability; 

• hydraulic phases and history;  

• drainage methods;  

• consolidation.  

One of the important objectives of the project is to create a geotechnical database of existing 

landfills from lignite and hard coal mines in order to assess the associated risks and, on this 

basis, to create a feasible and practical online monitoring system. 

This database, developed by GIG, is an ICT system that will ultimately minimize the risks 

inherent in the waste storage process. The database will contain risk factors (significance, 

predisposition, potential instability, intensity of the phenomenon), with particular emphasis on 

potentially destructive mudslides and landslides. Ultimately, the database will contain data on 

landfills in Poland, Greece, Romania, the Czech Republic, and Spain.  

This tool has been designed in accordance with best practices in database design to ensure 

the integrity, performance, and scalability of the system. 
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The database is currently being developed and improved. In addition to its cognitive value, the 

database will enable effective management of information on landfills and stored waste and 

will ultimately support decision-making on minimizing the risks associated with landfills. 
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2. MAIN DATABASE FUNCTIONS 

2.1. Technology Platform 

The MiDSafe database is built on the Bubble.io platform, a no-code/low-code development 

environment that provides (Figure 1): 

• visual development interface for rapid application building (User Interface Layer), 

• built-in database management with flexible data types (Data Access Layer), 

• workflow design (Application Logic Layer), 

• user authentication and role-based access control, 

• API integrations for external services (e.g., Google Maps), 

• secure hosting with automatic scaling. 

The platform supports both Development and Live database environments, allowing for safe 

testing of new features before deployment to production. 

 

 

 

Figure 1. Bubble environment 
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2.2.  MiDSafe application functionality 

The MiDSafe application provides users with the following functionalities: 

• collecting and sharing data on parameters characterizing dumps (literature data),  

• filtering data (on parameters characterizing dumps)  according to selected parameters, 

• collecting and sharing data on parameters characterizing dumps and geomaterials 

(measurement data eg. GIS data, geomaterial characterization data),  

• collecting and sharing other data (eg. report, article) 

• supporting the process of assessing the stability of dumps,  

• supporting the process of developing innovative materials to minimize geotechnical and 

environmental risks,  

• visualization and reporting. 

2.3. Functional Modules of the Application 

The MiDSafe application consists of several functional modules accessible through the 

main navigation menu. This section describes each module (Figure 2). 

 

 

Figure 2. Functional modules of MiDSafe application 

 

Module: About Database  

The About Database module serves as the landing page for the MiDSafe application. It 

provides users the main functionalities of the database (Figure 3).
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Figure 3. About Database page - MiDSafe application landing page
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Module: Dumpsites  

The Dumpsites module is the core component of the MiDSafe database, providing 

comprehensive access to mine waste dump data collected by all partner countries  (Figure 4).  

The module's key features are as follows: 

• interactive Google Maps visualization with dumpsite locations, 

• advanced filtering system with multiple criteria, 

• save filtered dumpsite selections, 

• name and organize custom reports. 

 

The user can filter the data contained in the database according to predefined ranges, which 

are divided into 5 categories: 

LOCATION DATA PARAMETERS OF DUMP GEOLOGICAL, GEOTECHNICAL 
AND HYDROGEOLOGICAL DATA 
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INFRASTRUCTURE AND ELECTRICITY 
GRID 

MARKET, FINANCIAL, LEGAL 
AND SOCIAL ISSUES 

 
 

 

The user can then save the filtering results and generate a report, which is available in the 

REPORTS tab.
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Figure 4. Module: Dumpsites - the core component of the MiDSafe database 
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Module: Reports 

The Reports module enables users to archive customized reports based on their filtered dump 

site selections generated in Dumpsite module (Figure 5). Users can save report (.csv file) or 

display the results on the monitor screen. After pressing the MORE button, the user receives 

a complete set of information about the selected dumpsite contained in the database (Figure 

6). 

The module's key features are as follows:  

• retrieve previously saved selections, 

• generate printable/exportable reports. 

 

Module: Data Collection 

The Data Collection module manages project documentation, including scientific articles, 

technical reports, and research datasets (eg. SEM/EDS data,  GIS data)  contributed by project 

partners (Figure 7). 

The module's key features are as follows:  

• document upload and management (button: ADD NEW FILE), 

• categorization by document type: Article, Report, Data set, GIS data, geomaterial data, 

other (Figure 7b), 

• information about association with Work Packages (eg. WP2) and partner attribution 

(e.g. GIG-PIB), 

• file download functionality. 

Module:  References 

The References module provides access to literature and bibliographic sources used 

throughout the MiDSafe project. It serves as a centralized repository for citations linked to 

dump site records (Figure 8). 

Modules in Preparation 

The following modules are currently under development and will be documented in future 

reports: 

• Module: Geomaterials - data on geopolymer materials, synthesis methods, and 

characterization results, 

• Module: Assessment of Dumps - tools and methodologies for evaluating dump stability 

and risk assessment. 
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Figure 5.  REPORTS Module - generation printable reports 



14 
 

 

Figure 6.  REPORTS Module  -  display detailed information about the selected dumpsite  
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(a) (b) 
Figure 7. DATA COLLECTION  Module: project documentation base  
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Figure 8. References Module -  repository for citations linked to dump site records
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3. Authorization System, Permissions, and Data Security 

The MiDSafe application implements a role-based access control system to manage user 

permissions and ensure data security. The system defines tree primary user roles: 

1. unregistered user: access to module: About Database 

2. registered user - User role: 

• as unregistered user and 
• access to modules: Dumpsites, Geomaterials, Assesment of Dumps, Reports, 

References 
 

3. registered user - Project Partner role: 

• as User role and 
• access to module: Data Collection. 

  

The table representing the user consists of the field described in Table 2. 

Table 1. Database Structure : Users Table 

Field Type Description 

Email String (unique) User authentication identifier 

First_Name String User first name 

Country String User country (e.g., Poland) 

UserRole Option Set Access level: User, ProjectPartner 

UserSector Option Set Professional sector classification: Mining and 
Extractive Industry, Geotechnics and 
Environmental Engineering, Construction and 
Infrastructure, Land Reclamation and Waste 
Management, Energy Sector, Public 
Administration and Regulations, Transport and 
Logistics, Science and Research, Local 
Communities and Residents 

Created Date DateTime Account creation timestamp 

Modified Date DateTime Last profile update 

Slug String user identifier 

 

The following security measures are implemented to protect data integrity and user privacy: 

• Privacy Policy - Published guidelines on data handling and user rights 

• Website Data Use Agreement - Terms governing data access and usage 

• Accessibility Statement - Commitment to inclusive access 

• Secure HTTPS connection for all data transmission 

• Environment separation (Development vs. Live database) 

• Role-based data visibility restrictions 
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4. Access to the application 

MiDSafe: European Coal & Lignite Mine Waste Dumps Database  is available at the following 

link:  https://midsafemc.bubbleapps.io/ 


