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WHY?

20% of all fresh water consumption globally
is used by industry and this share is
increased to 50% in industrialized countries.
The industrial sector is also a major water
polluter, as only up to 60% of industrial
wastewater receives treatment before being

disposed of into the environment.
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WHAT?

AquaSPICE's goal is the development and
validation of water efficiency management
and optimization methodologies,
technologies and tools that will carry
process industries to a near-zero water
footprint target with minimum freshwater

consumption and water-borne emissions.
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HOW?

Through the development and validation of
water efficiency management and
optimization methodologies, technologies
and tools; the creation of a water-specific
cyber-physical system; and the definition of
effective methodological, regulatory and

business framework.




CASE STUDIES PARTNERS RESULTS MEDIA CONTACT

About the Project

AquaSPICE aims at materializing circular water use in European Process
Industries, fostering awareness in resource-efficiency and delivering compact
solutions for industrial applications. The project has received funding from the

European Union’s Horizon 2020 research and innovation programme under grant
agreement No 958396 and will receive a total amount up to 11,055,248 euros.
AquGSPICE has a total duration of 4 years (01/12/2020-31/11/2024).
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About the Project

AquasPICE aims at materializing circular water use in European Process

Industries, fostering awareness in resource-efficiency and delivering compact
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SUBSCRIBE TO NEWSLETTER

Email Address Subscribe Now

(+49) (0)241/ 80 28139

info@aguaspice.eu

AquaSPICE project is in line with the SPIRE PPP objectives and member of the
ICT4Water Cluster

The AquaSPICE project has received funding
from the European Union’s Horizon 2020
research and innovation programme under

grant agreement No 958396
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WHO? 29 partners, 12 countries Latest news
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Exciting Activities Are Coming Up AquaSPICE Workshop CS#3
For The European Green Week Antwerp Case Study
2021

AquaSPICE Kick-Off Meeting




The Project

AquaSPICE aims at materializing circular water use in European Process Industries, fostering awareness in resource-efficien
and delivering compact solutions for industrial applications. The project has received funding from the European Union's
Horizon 2020 research and innovation programme under the agreement No 958396. AquaSPICE has a total duration of 4

years (01/12/2020-30/11/2024).
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Background

e <

water is used during some _’

ocess. It is estimated that 20% of all freshwater

For the vast majority of industria

stages of the production pr

consumption globally is used by industry and thi

tries. The

iter users. This is where the AquaSPICE project

with requirement

steps in.

Objectives

The AquaSPICE overall goal is the development and validation of water efficiency management and optimization methodologies, technologies and tools that will carry process
industries forward to a near-zero water footprint target with minimum freshwater consumption and water-borne emissions. This is pursued through a set of scientific and

technical objectives, motivated by real industrial needs analysed through six case studies and a set of impact-related objectives

Deploy, test, demonstrate, evaluate and validate the main
AquaSPICE results.

Plan and facilitate the exploitation of project results.

Communicate and disseminate the project’s scientific and technical
results.




Significant reduction of the Significant increase of the
current use of fresh water recovery of water, energy
resources at the five case and/or substances and

studies. materials.

Expected results
and impacts

Effective dissemination of
innovation outcomes to the
current and next generation

of employees.

9: Project Management, Quality Assurance and Repor

WP6: Demonstration and Evaluation of
AquaSPICE Solutionst

Use Cases, Application
Scenarios, Baseline
Assessment

Deployment of
Technologies &
Equipment
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WP3: Real-Time Water Efficiency

Monitoring Platform for the >>>

Process Industry

WP5: Water Cyber Physical System:

<<< The Industrial Water Efficiency

Management System

Selection, Deployment and
Design & Configuration Initialisation of /N Models, Methodologies,
of Sensor Networks WaterCPS Tools, Applications

WP4: Digital Twin with Smart
Analytics and Cognitive Services
for Water Efficiency

WP8: Communication, Dissemination, Training and Social Awareness
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Background and state of the art

The Dow Chemical Company connects chemistry and innovation to the principles of sustainability. Dow’s businesses include specialty chemicals,
advanced materials, and plastics. Due to the tight water balance in the region south of Leipzig, the Boehlen location of Dow is classified as a water
scarce. I-Parc Dow Terneuzen is under severe water stress as it is located in a coastal area with very limited availability of fresh water. Therefore,
sustainable solutions for the responsible use of water resources are sought for long-term development at the two locations. Both Boehlen and

Terneuzen strive to reduce their freshwater intake intensity by:

= enhancing the internal recycle of various process water streams - these comprise but are not limited to cooling tower blowdown and dilution

steam blowdown streams.

= creating a next level of site water management by using smart monitoring, algorithms and control on raw water, discharge and recycle streams

Actions and expected results

The main product at the end of this project will be an implementation plan with the potential to further reduce the freshwater intake at both locations by an additional 20%. This
plan will comprise all (technical and financial) details needed to establish:

Digital solutions will be applied for:

 anoptimised freshwater allocation for producing cooling tower make-up water suitable to operate downstream cooling towers at significantly enhanced recycling rates;

& theintemal re-use of cooling tower blowdown streams and;

&) the treatment and direct reuse of slightly polluted process water and dilution steam blowdown streams.

Digitalization of the water reuse scheme will include the design for full digital smart control and integration in the existing water grid for current operations.

Partners involved
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Water treatment and re-use within

peroxide production units

Background and state of the art

The Rosignano Solvay industrial site is one of the oldest and largest in Italy. It produces sodium carbonate, sodium bicarbonate (also for
pharmaceutical use), calcium chloride, chlorine, hydrochloric acid, chloromethane, plastic materials, peracetic acid and hydrogen peroxide. In order
to deliver more sustainable water management, Consorzio ARETUSA was established in 2001 as PPP among water utility (ASA Livorno), industry
(Solvay Chimica Italia) and tech provider (Termomeccanica). Thanks to ARETUSA, since more than 15 years the Solvay chemical plant is
implementing a utility-industry (public-private) symbiosis system for optimising the regional water cycle, by reusing about 3 million cubic meters
per year of urban wastewater treated in the ARETUSA reclamation plant. The existing Waste Water Reuse Plant (WWRP) contains flocculation,

sedimentation, filtration, activated carbon filter (GAC), and UV disinfection

Actions and expected results

The pilot plant will be integrating (1) chemical pre-treatment for pH control, (2) filtration in an Iron Oxide-Coated Gravel/Sand Fixed Bed Column or Iron oxide (geothide) filled bed
to remove H,0, and metals, (3) high-loaded biological denitrification in a membrane bioreactor. The effluent from the pilot plant will be tested for impact and tertiary treatment
within processes operated in ARETUSA reclamation plant to increase the water to be re-used in Solvay industrial site.

Digital solutions will be applied for:

the intemal re-use of cooling tower blowdown the treatment and direct reuse of slightly polluted

v Process control in the WAPERUSE processes Q '
streams and; process water and dilution steam blowdown

streams

Digitalization of the water reuse scheme will include the design for full digital smart control and integration in the existing water grid for current operations

Partners involved
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asking more from chemistry®
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Background and state of the art

The Port of Antwerp is the leading European oil and chemical cluster in Europe and home to key industrial players in base and chemicals
production. The companies are large water users, with water required for processing products, for cooling, as well as for steam production. Due to
climate change, there is increasing salinization of ground waters in the port, as well as of the River Scheldt and the Albert Canal. In addition, the
amount and quality of fresh surface water are declining. Therefore, large water users in this region are obliged to investigate alternative water
sources. The largest water user in the port of Antwerp is BASF, and with the new ethylene cracker that will be built in the coming years at INEOS
Antwerp — which will require an extra supply of 400 m*/h of high-quality demineralised water — urgent action is required. The area is, thus, facing
increased problems of managing freshwater resources - for drinking water, industry and transport (inland shipping) - in terms of both water
quantity and water quality. The Port of Antwerp Authority and its industrial partners need to develop a climate adaptation strategy that ensures
that water quality and scarcity are factored into decisions that protect current operations and support business growth. This requires the
development of integrated water-smart strategies for industrial processes demonstrating water recycling technologies and real-time smart

monitoring and management systems.

Actions and expected results

CS#3 is divided in two subcases with clearly different objectives:

Sub-case 1.Antwerp harbour and Albert Canal — with focus on water quality Sub-case 2. Water reuse and cooling water — with focus on water reuse
monitoring and operational modelling and alternative water sources for cooling

CS#3-1 aims to develop real time smart monitoring and management information system for monitoring
water quantity and quality to:

« Manage water allocation decisions (| quality for right use)

" Switch from current water supplies to alternative water supplies for industrial use (cooling and process water) during drought periods

& Assess scenarios for long term water and salt balances to develop climate adaptation strategies

To achieve these goals, conductivity, temperature, and depth (CTD) sensors will be installed in the harbour docks and in the Albert Canal, to provide insights into the water and
salt balances. Sensor measurements will be analyzed with operational conditions and data will be taken up in a modelling approach for the area, focused on the (operational)

requirements of the stakeholders.

Partners involved
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Background and state of the art

Water is a critical resource for the poultry, meat and agricultural industry. The meat industry needs to implement smarter solutions, reduce the
environmental footprint and contribute to the circular economy. AGRICOLA is a private meat company in Bacdu County, Romania, using their
poultry husbandry-specialised farms, 15 chicken raising farms and a state-of-the-art slaughterhouse. The pilot case study to be implemented at
AGRICOLA will employ smart solutions for sustainable water reuse and resource recovery, with the objective of improving water efficiency

monitoring and achieving process optimisation.

Actions and expected results

AGRICOLA has its own industrial wastewater treatment plant using a sequential batch reactor process configuration. Currently, all treated wastewater effluent is discharged into

the municipality sewer network. AGRICOLA chicken slaughterhouse produces an average wastewater flow rate of about 1000 m3 /day.

However, there are plans for expansion of the slaughterhouse, which will result in increased production and will likely significantly increase the daily average wastewater flow
rate. Thus, there is a need to optimize the design and operation of the industrial wastewater treatment plant in order to become more water efficient and introduce the concepts

of circular economy in water management at AGRICOLA. The company is willing to adapt to develop a more resilient and sustainable water management system through a
number of steps:

Treatment and re-use of process wastewater will be Treated water can then be recycled to other levels of Real time smart monitoring and management
considered to allow for the reduction of clean water production in the supply/value chain, such as in- systems will be explored to monitor water quality
intake process, in-product line and in-factory users control parameters across the process scheme

By the end of the project, the water management system will be virtualised to ensure real-time operation. The pilot plant will have smart systems to handle data acquisition,
processing and validation, modelling and strategy optimisation, issuing control instructions and controlling the water infrastructure thereby reducing waste and increasing the
efficiency of water recovery and re-use. These innovative and digital water management approaches will spur AGRICOLA meat company closer to the above-mentioned vision

and be a model for the meat industry.

Partners involved
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