
The production of drinking water through water treatment 
processes inevitably also involves the production of residuals. 
Many of these residuals should not simply be regarded as waste, 
because they can be productively reused or recycled. In fact, 
reusing or recycling such residuals, and cutting down on  
the production of waste, are key issues today since they are  
central challenges to attaining sustainability in the water cycle.  
The different process steps in a drinking water production plant 
produce their own residuals, as illustrated in the table below.  
The goal, whenever possible, is to reuse the residuals in the same 
unit operation that produces them – this has long been done,  
for example, by regeneration of granular activated carbon. 
Otherwise, the residuals can be recycled in separate industrial  
or agricultural purposes.

Process step
Residuals produced 
(t/million m3)

Dry Matter  
(wt.-%)

Coagulation/flocculation 
or iron/manganese 
removal

10-30 1-5

Pellet softening 100-1000 97

Ion exchange resins  
(NOM removal)

50-150 < 1

The objective of the Watershare® Residual Cycle concept is to  
give residuals a second life, in line with the Cradle-to-Cradle (C2C) 
 philosophy. This concept reflects more than fifteen years of extensive 
experience in matching the supply and demand of the residuals 
produced by drinking water plants. Our expertise encompasses the 
whole range of residual issues, from residual quality, logistics and 
 planning, to legal questions, quality assurance and economics.

What we can do for you

Residual Cycle entails a decision-making support tool covering all 
relevant aspects concerning the reuse of residuals, primarily from 
drinking water treatment processes. This includes:
•	 Available residuals (volume, quality, and their fluctuations over time).
•	 Potential applications of the residuals (volume, quality, and their 

fluctuations over time).
•	 Matching of supply-demand of residuals in the region.
•	 Logistics and costs.
•	 Legal aspects and permits. 

The Residual Cycle tool helps users to develop a national or regional 
residuals management infrastructure. 

Residual Cycle benefits

•	 Minimisation of residuals-related costs.
•	 Compliance with sustainability and commitment to C2C philosophy.
•	 Transformation of a cost centre into a benefit centre.
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KWR has launched the Watershare® concept, 
which is dedicated to the sharing of expert 
water-related tools with selected partner 
knowledge institutes. Watershare® 
encompasses a wide range of benchmarked 
practical tools designed for areas like water 
quality and health, sustainability, water 
technology, asset design and management, 
and water systems.

Partnering in Watershare® offers the 
knowledge institute substantial benefits, 
and contributes significantly to improving 
the institute’s and its end-users’ perfor-
mance and effectiveness. The Watershare® 
partners become members of a family of 
trusted and highly reputable institutes, and 
have the opportunity to build an attractive 
business model.
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Implementation case

Thinking about the Residual Cycle concept began more than 15 years  
ago in the Netherlands. This culminated in 1995 in the creation of  
“Reststoffenunie”, a joint initiative of the country’s drinking water 
sector, with the mission of administering the reuse and recycling of 
water treatment residuals in the Netherlands. Examples of high-volume 
residuals that are being handled and marketed include: softening 
pellets, which are a residual of water softening by crystallization, and 
iron(hydr)oxide, which is a residual from coagulation/flocculation 
processes or from iron removal in groundwater treatment.

A further example, this time involving ongoing applied research, 
concerns the lime pellets (CaCO3) which are residuals produced by 
pellet softening. Typically the reactors are inoculated using (garnet) 
sand particles, which act as nuclei for CaCO3 crystallization, so that the 
residual pellets contain a (garnet) sand nucleus. The problem is that  
the pellet’s potential clients, that is, the glass and paper industry, prefer 
pure CaCO3 pellets. In response, a novel process has been developed 
based on inoculation with calcite particles rather than (garnet) sand. 
Following successful pilot and full-scale trials, the first water production 
company has recently decided to start production using the 100% pure 
CaCO3 pellets. 


