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Infrastructure development has historically been a pillar of economic 

growth in Colombia, but also a significant source of pressure on natural 

resources, especially water. This article analyzes how waste 

management can become an effective strategy for optimizing water use 

in large-scale infrastructure interventions. A critical and proactive 

review of current practices is presented, emphasizing the need to 

integrate comprehensive waste management as a key tool for water 

sustainability. Based on national experiences, the article proposes 

guidelines for future projects seeking to minimize their environmental 

footprint without compromising functionality or social impact.  
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Introduction:- 
Water management in Colombia represents one of the main challenges in large-scale infrastructure planning. 

Although there are regulations that promote responsible use, issues like loss, contamination, and inefficient 

consumption remain pressing. This article examines water optimization through a less explored lens: waste 

management in civil and urban construction projects. 

 WATER AS A SUSTAINABILITY AXIS IN INFRASTRUCTURE 

Water is not only essential during infrastructure operation, but also throughout the construction phase. Its use for 

mixing materials, machinery washing, dust control, and material disposal generates high consumption volumes that 

are often unrecovered and poorly tracked. 

WASTE AS A KEY FACTOR IN WATER OPTIMIZATION 

Improper management of solid and liquid waste can lead to contamination of nearby water bodies, drainage 

blockages, and increased water use for cleaning or treatment. Planned waste management can: 

- Reduce water needs through material reuse. 

- Prevent unnecessary washing of equipment via containment techniques. 

-Minimize discharge risks through pre-treatment systems. 
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Lessons  from  National Projects 
Experiences such as wastewater treatment plants (WWTPs) and mass transit projects in cities like Bogotá show that 

it's possible to incorporate circular economy strategies and environmental engineering to reduce water consumption 

in project execution. Though not universally applied, these approaches offer valuable insights. 

 PROPOSED GUIDELINES FOR FUTURE PROJECTS 

Based on the analysis, five key guidelines are proposed: 

1. Design environmental management plans prioritizing water savings and reuse from the planning stage. 

2. Implement dry cleaning technologies and waste containment. 

 

3. Establish water efficiency indicators and traceability systems. 

4. Strengthen technical staff training in efficient practices. 

5. Link waste management plans with regional water management systems. 

 CONCLUSIONS: 
Water optimization in infrastructure should not be seen as an isolated process but as the result of interrelated 

decisions. Waste management, when intelligently integrated into project cycles, can significantly reduce pressure on 

water resources. Colombia’s future infrastructure must adopt this logic to ensure functionality and environmental 

responsibility for future generations. 
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