
A GROUND-BREAKING INNOVATION 
IN WASTEWATER TREATMENT

FAS H I O N  FO R G O O D

Piloting a new solution in South Asia that eliminates sludge from wastewater 
streams
 
JULY 2020



1

CONTENTS

Introduction

Background: why this pilot?

The SeaChange process

The pilot overview

Technical feasibility

Economic feasibility

Sustainability

Next steps

2

3

4

8

10

11

12

13

PARTICIPATING BRAND PARTNERS

SCALING PROGRAMME INNOVATOR



2

INTRODUCTION 

The fashion industry contributes 20% of industrial water pollution1. With a high water footprint, 
massive chemical use and atmospheric, water and greenhouse gas (GHG) emissions, dyehouse 
operations are the most environmentally damaging component of the apparel supply chain2. 

Global brands are responding by requiring manufacturers to treat wastewater and reduce 
e�luent. Paradoxically, conventional water treatment systems generate toxic sludge, trading 
water pollution for solid, chemical discharge that is landfilled and emits GHG � mostly methane.

A typical Southeast Asian dyehouse generates 1-3 tonnes of sludge per day from wastewater 
treatment, see figure 2, costing over $200,000 to dispose of annually and generating over 
5,000 tonnes of GHG annually3. Across thousands of suppliers/dyehouses, the costs are 
tremendous and increasing as options for its safe disposal become more limited under public 
pressure to improve sustainability.

Figure 1: Conventional apparel wastewater treatment process which typically requires pre-treatment, primary, secondary and 
tertiary treatment to treat various contaminants present in the e�luent. Solid waste and sludge extracted from each stage is then 
concentrated, dried, and sent to landfill for disposal.

1. Wastewater Treatment Technologies by ZDHC
2. https://quantis-intl.com/report/measuring-fashion-report/
3 & 4. SeaChange Analysis.

Figure 2: Typical midsize apparel dyehouse generates approximately 3000 tonnes of wastewater per day, resulting in 1-3 tonnes of 
sludge daily, as well as 14.5 tonnes of carbon emissions annually through traditional sludge disposal4.
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BACKGROUND: WHY THIS PILOT?

Fashion brands and their suppliers need a cost-e�ective solution for sustainable wastewater 
treatment. The high expense and environmental impact associated with water treatment 
creates an attractive opportunity for innovation. To investigate solutions in this area, Fashion 
for Good initiated a pilot project with Scaling Programme innovator SeaChange Technologies, 
whose focus is the treatment of industrial e�luent. Fashion for Good partners Arvind Limited, 
BESTSELLER, C&A and PVH Corp. provided support, development funding and expertise to the 
pilot. 

As a global leader in apparel manufacturing and with a focus on textiles, advanced materials, 
and  environmental solutions, Arvind Limited provided access to their E�luent Treatment Plant 
(ETP) near Gujarat, India, one the world�s largest textile manufacturing operations, to conduct a 
field evaluation. The SeaChange system was implemented over a period of three months to test 
and evaluate the feasibility of widescale implementation of the system.

"Fashion for Good is committed to finding and 
supporting the most disruptive technologies, such as 
SeaChange Technologies, to solve key issues in the 
fashion value chain. SeaChange has made substantial 
progress in just over two years as a Scaling Programme 
participant, culminating in this pilot, which provides 
them the momentum needed to further scale their 
technology.”

- KATRIN LEY
MANAGING DIRECTOR, FASHION FOR GOOD
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THE SEACHANGE PROCESS

SeaChange Technologies has developed a revolutionary solution to address the logistical cost 
and environmental impact of wastewater treatment, specifically with its toxic sludge disposal. 
The �Starling� water treatment system is designed to evaporate e�luent, safely oxidise toxic 
organic contaminants and capture dissolved and suspended minerals in a single step process. 

Wastewater or sludge is heated, pressurised and injected as an aerosol into a cyclonic 
separator. This single-step process uses the cyclonic separation technique to draw out 
unwanted materials, microplastics and other non-biodegradable components from the water 
itself. Due to heat and presence of oxygen in the air, these organic compounds then undergo 
thermal oxidisation causing them to degrade to CO2.

This is done by generating near-critical water conditions, where about 5-10% of the water 
mass becomes ionised. When water ionises, it creates free radicals that can destroy most 
organic material. By using heat from the organic oxidation process, energy use in maintaining 
this near-critical environment is incredibly e�icient, using only about 60% of what would 
otherwise be required for water vapourisation.

Image 1: Founder Dipak Mahato on-site at Arvind Limited’s E�luent Treatment Plant in India with the the SeaChange Technologies 
prototype equipment, codenamed Starling. The system is powered by an innovative turbocharger-based turbine engine, e�iciently 
providing the air movement required for the process.
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THE SEACHANGE PROCESS

Image 2: Above:  Evaluating wastewater components at the Arvind Limited’s E�luent Treatment Plant  near Gujarat, India.
Image 3: Below: Wastewater before the SeaChange treatment (right) and remaining minerals after (left).
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THE SEACHANGE PROCESS

"The Fashion for Good Scaling Programme gave us the 
opportunity to show the potential of our technology in 
the field by working with leading apparel brands."

- DIPAK MAHATO, 
FOUNDER, SEACHANGE TECHNOLOGIES

The process enables treatment of wastewater while eliminating the production of sludge and 
mitigating GHG emissions; the CO2 generated is just a small fraction of the GHG generated by 
conventional processes.

Figure 3: The SeaChange process is able to safely treat the concentrated sludge from the wastewater treatment process eliminating 
the need for landfill disposal and significantly decreasing carbon emissions. This example is based on the requirements of a midsize 
Southeast Asian dyehouse.
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THE SEACHANGE PROCESS

"Partnership and innovation are key to finding scalable 
solutions to industry challenges. This pilot allowed us to 
test and further understand some of the steps needed 
as we work to completely remove water pollution from 
wet processors. To drive fashion forward, we cannot 
stop at simply reducing our negative impacts; we must 
work to eliminate them."

- MARISSA PAGNANI MCGOWAN, 
SENIOR VICE PRESIDENT
OF CORPORATE RESPONSIBILITY, PVH CORP.

The SeaChange process has three key components of GHG emissions:
1)	 electricity (very low usage, only for controls and water pumping),
2)	 exhaust emissions from natural gas combustion (about 400 tons/year system 			
	 depending on application), and
3) 	 sludge oxidation to CO2 (variable amounts).

The projected di�erences/benefits in production that may be realised from using the 
SeaChange to process dyehouse wastewater are based on the current SeaChange prototype 
configuration (Starling).

The Starling configuration can o�er around 4000 tonnes/year GHG reductions based on 
sludge elimination, but still generates some emissions from electricity use and natural gas 
combustion. Several opportunities and potential improvements have been identified that can 
further reduce the carbon footprint, but will involve further research and development. In the 
event that renewable gas sources are available (such as landfill/waste gas, or compressed 
natural gas from renewable sources), the current configuration would virtually eliminate all 
GHG emissions. Nonetheless, research plans include heat exchange for water recovery and 
GHG scrubbing (recapture) and incorporating electricity production to further o�set energy 
use and emissions from other dyehouse operations.
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PILOT OVERVIEW
Arvind Limited�s E�luent Treatment 
Plant is a 17,000 tonne/day treatment 
facility, supporting one the world�s 
largest textile manufacturing 
operations. The facility allowed 
testing wastewater streams from 
di�erent manufacturing processes 
and from di�erent stages of traditional 
wastewater treatment.

Manufacturing e�luent included 
dyeing concentrates and combined 
e�luent, di�erent treatment stages 
included sludge, Reverse Osmosis (RO) 
reject and Mother Liquor from Multiple 
E�ect Evaporation. All waste streams 
were successfully treated using the 
SeaChange process and reduced to 
minerals in a single pass.

MOTHER LIQUOR 
is the liquid concentrate that 
is left after crystallisation or 
other similar water treatment 
processes.  It is generally 
a very high concentration 
waste product. 

Figure 4: Pilot Project timeline: The technical evaluation was the initial evaluation of many di�erent streams or types of wastewater 
upon initial arrival at the facility, largely for technical feasibility. The full system trial and trial assesment periods were geared 
towards the reliability of the system and determining the economics based on the operating expense of the system.

PROJECT TIMELINE
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PILOT OVERVIEW

Figure 5: Conventional apparel wastewater treatment process which typically requires pre-treatment, primary, secondary and 
tertiary treatment to treat various contaminants present in the e�luent. Solid waste and sludge extracted from each stage is then 
concentrated, dried, and sent to landfill for disposal. The SeaChange process is focused at the point where sludge is collected from 
various conventional processes.

"Effective wastewater treatment remains a big challenge 
for the textile and apparel industry, finding an efficient 
solution is crucial for the industry. C&A is committed 
to achieve zero discharge of hazardous chemicals 
throughout the supply chain and supporting its suppliers 
in their continuous improvements to achieve it."

- ALEIX BUSQUETS GONZALEZ
HEAD OF GLOBAL SUSTAINABILITY, C&A












