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MEMBRANE TECHNOLOGY
DESCRIPTION
Membrane technology is the generic term used for any separation process in which membranes are employed. A membrane can be defined as a
physical barrier separating two phases and allowing a selective transition of compounds from one phase to the other. The part that goes through
the membrane is the permeate and the part that is rejected by the membrane is the retentate (Figure 1).

Membrane

Feed solution

Permeate

Selective flux

Figure 1. Membrane technology separation scheme.
Membrane technology can be applied for purposes such as:
•
•
•

Water purification: undesired impurities are removed from the solution. For example: soft water production by removal of calcium and
magnesium cations
Concentration: required components are present at a low concentration and the solvent is removed. For example: concentrating fruit juice
by removing water
Fractionation: a mixture must be separated into two or more desired components. For example: milk fractionation in the dairy industry

Membranes can be classified depending on the compounds that membranes are able to separate (Figure 2).
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Figure 2. Pressure driven membranes.
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IMDEA-WATER SOLUTIONS
IMDEA-Water Institute has wide-ranging expertise in scientific consulting. Our membrane technology unit has a multidisciplinary team focused on:
•
•
•
•

Evaluating membrane process performance, both at laboratory and pilot level. IMDEA Water Institute owns a broad range of state-of-the-art
equipment for studying microfiltration, ultrafiltration, nanofiltration and reverse osmosis membranes
Preparation of new, next generation membranes
Membrane fouling characterization (membrane autopsy).
Membrane recycling. IMDEA Water Institute is currently carrying out a demonstration European project (LIFE13
ENV/ES/000751, TRANSFOMEM).

IMPLEMENTATION SECTOR
•
•
•
•
•
•
•
•

Chemical industry (fine chemicals, fertilizer industry, paint industry)
Pulp and paper industry (water production process and wastewater treatment)
Agricultural sector (starch production industry, desalination for irrigation)
Food industry (juice production, wine production, dairy industry)
Drinking water production (sea and brackish water desalination)
Wastewater treatment plants (water reclamation for further reuse)
Membrane manufacturers (improvement of membrane performance)
Membrane fouling monitoring companies (membrane autopsy and cleaning procedures)

ADDITIONAL INFORMATION
http://www.agua.imdea.org/investigacion/proyectos-de-investigacion/tecnologia-de-membranas
http://www.life-transfomem.eu/

TECHNOLOGY KEYWORDS
Membrane; water purification; recycling
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LAND APPLICATION SYSTEMS
FOR URBAN WASTEWATER
TREATMENT OF SMALL BUILTUP AREAS
DESCRIPTION
What is a Land Application Systems?
A Land Application Systems is a plot area, sized according to the influent to be treated, which has forests installed and is irrigated with wastewater.
The residual water partially evaporates and the rest is taken up by the roots of trees and filtered through the soil.
Before application to the soil, it is desirable to introduce a primary treatment system, to remove coarse solids, sand, grease and solids. But these
systems provide more than just simple purification, because while treating the water, we are also producing biomass with high economic value.
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Unlike conventional waste water treatment systems, no external energy input is needed, so the running and maintenance costs are greatly reduced.
Furthermore, it is a robust technology and the operation is simple. This technology is therefore ideal for treatment of urban waste water from small
towns, with strong flow oscillations.

Land Application Systems: a suitable method for waste water treatment in small towns
The scaling of conventional treatment systems for the purification of effluents from small towns is not effective, as due to their high operating
and maintenance costs they end up being abandoned. Land Application Systems have been shown to be a very suitable treatment system, both
for their low operating costs, easy maintenance and high performance.
Unlike other technologies, Land Application Systems can be managed without external energy input, so the costs are reduced. In addition, their
maintenance is similar to other agricultural tasks, so there is no need for specialist personnel (difficult to find in isolated municipalities).
High-quality biomass production is another aspect to be highlighted, as it constitutes an important reduction in the final costs of the system.
Researchers are currently working on ways of increasing the amount of biomass generated per cubic metre treated and optimizing nutrient removal.
The use of this technology with high density planting, up to 10,000 stems per hectare, greatly reduces the plantation area. This will produce greater
consumption of nutrients and thus an improved water treatment. Moreover, as the biomass generated will be withdrawn in short cycles (less than
3 years), maximum vegetative growth will take place.
Land Application Systems are considered a reliable, robust and low maintenance technology. This, together with the moderate cost of implementation,
makes Land Application Systems a very competitive technology for treating wastewater from small towns or isolated areas.
Moreover, the production of biomass, either high quality (cycles greater than 10 years) or intensively (cutting cycles 2 to 3 years), generates a
by-product of commercial value that reduces the final running and maintenance costs. Additionally, the added value generated by the capture of
CO2 in the biomass growth processes may constitute an input to be considered in the case of larger installations.
Recharging with the treated surplus is another big advantage, which can enable reuse in periods of great demand.
Finally, the environmental impact caused by this type of treatment is minimal, and in some cases positive, as it generates a forest ecosystem of
great natural and scenic value.

IMDEA WATER SOLUTIONS
Why can you rely on IMDEA-Water for Land Application Systems installation?
Most current Land Application Systems are not properly designed, as they fail to consider climatic, geologic and hydrogeological factors. Moreover,
their management is not optimum due to the random nature of the control.
In IMDEA-WATER we have developed a three-step method for Land Application Systems design that considers physical environment and socioeconomic as well as quality and technological factors. This way, we can provide a purifying process adapted to real needs. The control and
management can be carried out by ICTs.
We have already developed two patents to improve our green filters design: a self-winding gate for flood management and a continuous nitrate
sensor. We have also developed software to gauge and operate them.
In IMDEA-WATER we also provide a project management team to ensure correct implementation of our Land Application Systems.
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What about an already installed Land Application Systems?
At IMDEA-WATER we offer our technical advice service on how to run an already installed Land Application Systems using our new methodology.

IMPLEMENTATION SECTOR
•

Councils, community of municipalities, provincial councils, rural development associations

•

Architecture studios

•

Water Companies and Wastewater Treatment Plants in small populations

•

Water resource managers

•

Associations or industries producing biomass or wood

•

Any company interested in developing water supply and water remediation projects in developing countries

ADDITIONAL INFORMATION
http://www.consolider-tragua.com/1280.htm
http://www2.uah.es/filtrosverdes/
•

De Bustamante, I., Alpuente J., Sanz García, J. M., López Espí, P., Dorado Valiño, M., López Ferreras, F., y Roquero, E. (2001). Nueva metodología
de diseño, control y gestión de filtros verdes. Aplicación a sistemas en funcionamiento. Hidrogeología y Recursos Hidráulico. T-XXIV: 585-594.
AEH (Spanish Association of Hydrogeologists). Murcia, Spain.

•

De Bustamante, I., Dorado M., Vera S., y Oliveros C. (1998). Filtros verdes. Un sistema para la depuración y reutilización de aguas residuales.
Tecnoambiente. 79: 73-75.

•

De Bustamante, I., Lillo, J., García, E., De Miguel, A., Martínez, F., Sanz, J.M., y Corvea, J.L. (2009). A comparison of different methodologies for
land application systems: application to Redueña’s WWTP. Desalination and Water Treatment. 4:98–102.

•

De Bustamante, I., Mateos, J., Tomas, A., Dorado, M., Sanz, J., y Vera, S. (2000). Filtros verdes: a system of wastewater purification and reuse.
1st Word Water Congress of the IWA. CDROM ISBN:2-9515416-0-0, EAN:9782951541603. Paris, France.

TECHNOLOGY KEYWORDS
Land Application Systems, Water Treatment, Recharge, Biomass.
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ECONOMIC ANALYSIS
OF WATER RESOURCES
MANAGEMENT
DESCRIPTION
The main lines of research of the group are:
Water management in areas vulnerable to extreme weather events: drought risk and water scarcity. The group has large experience and significant expertise on water scarcity and drought risk management, in particular, related to the specific conditions of EU Mediterranean countries and
drought prone areas beyond the EU (Latin America, Central Asia, Australia, western States of the USA, etc.,), with strong links to climate change
effects and the enhancement of adaptation. IMDEA Water has worked on economic policy instruments (EPIs) to induce individual decisions regarding
water use in order to contribute to the collective goals of reducing vulnerability to scarcity and increasing aquatic ecosystem resilience to drought
risk. In particular, IMDEA Water has delivered extensive work on insurance schemes as an innovative instrument to reduce vulnerability of sensitive
economic sectors such as agriculture, protecting at the same time vulnerable water resources (Pérez et al., 2015a, Pérez & Gómez, 2014a, Pérez &
Gómez, 2014b). Also, research has been developed on smart water pricing (Pérez et al., 2015b) to manage incentives for water consumption and
in water trading as means to adapt to changing conditions (Delacámara et al., 2015, Delacámara & Gómez, 2014; Gutierrez et al., 2014, Pérez &
Gómez, 2013a; Pérez & Gómez, 2013b; Gómez & Pérez, 2012; Gutiérrez & Gómez, 2011). This is only a part of a wider research line on the use of
economic policy instruments for sustainable water management (Delacámara et al., 2013; Gómez et al. 2013; Gómez et al., 2011a; Gómez et al.,
2011b; Zetland et al., 2011; Gómez et al., 2011a, 2011b; Lago et al., 2011). Furthermore, IMDEA is currently leading the SPADIS Action Group of
the European Innovation Partnership (EIP) in Water, focusing on smart prices and insurance to tackle water scarcity and to manage drought risk.
Tools and methods for assessing potential climate change impacts, costs & benefits, and risks & opportunities: the team has wide experience
and expertise in cost-benefit analysis, cost-effectiveness analysis, and in the valuation of natural capital flows and ecosystem services. It also has
relevant expertise in modelling: Agent-Based Models (Viavattene and Pérez, 2013) to assess water trading under drought conditions, Risk Assessment Models (Gómez and Pérez, 2012) for drought risk management, Irrigation Decision Models, which use mathematical programming methods
to reveal the implicit multi-attribute objective function lying behind the observed cropping decision of farmers (Pérez et al., 2015b, Gutiérrez and
Gómez, 2011). IMDEA’s Water Economics group has also experience in integrating these methods in Decision Support Systems (DSS) designed to
reach the environmental objectives of the WFD, and applied General Equilibrium Models, both static (Gómez and Tirado, 2006; Tirado et al., 2006a,
2006b; Gómez et al., 2004) and dynamic (Gómez et al., 2008).
Link between science (i.e. water economics) and policymaking (i.e. EU Freshwater Policy). As part of a Framework Contract on EU Freshwater
Policy (2012-2016), Carlos M. Gómez and Gonzalo Delacámara are water policy advisors of the European Commission (EG ENV). Within that Framework Contract, IMDEA Water is currently supporting WFD CIS Working Groups, including WG Economics and Water Accounts (both supported by
Gonzalo Delacámara). Besides, we are also working on economic analysis of reclaimed wastewater reuse, and on the potential for growth and job
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creation through the protection of water resources. Carlos M. Gómez also supported UN-Water for the background research on Water in the Green
Economy: Towards Rio+20 (UN-DESA, 2011), and on the 2015 UN-Water Annual International Zaragoza Conference on Financial and Economic
Instruments for a Sustainable Water Future.
Hydroeconomic analysis of water investments. Within the 2030 Water Resources Group (WB, IFC, WEF – 2013-2016) framework contract, IMDEA’s
Water Economics group is working on the prioritization of water investments in the Pacific coastal catchments of Peru, and on the hydroeconomic
analysis of water demand reduction and water supply augmentation in Mongolia.
Economic analysis of biophysical flows of ecosystem services. This research line on the economic valuation of ecosystems (both water and
terrestrial natural systems), focuses on estimating the economic value of welfare variations as per water provision for a wide range of final uses
(drinking water and sanitation, irrigated agriculture, industrial uses, hydropower generation, etc.), pollution natural assimilation capacity in aquatic
ecosystems, recreational fishing, carbon fixation in histosols (i.e. peat bogs) and biological diversity conservation. There is a much wider research
line on the economic valuation of natural capital flows (Azqueta & Delacámara, 2006; Azqueta & Sotelsek, 2007; Maestu & Gómez, 2012). Currently, within a pilot project for EC DG ENV (2013-2015) on natural water retention measures, the group is responsible for estimating the benefits
of improved or maintained biophysical flows of ecosystem services. IMDEA Water is also leading the economic analysis in the RiverRes Action
Group of the EIP Water, focussing on a roadmap to address current policy challenges as opportunities for innovation through river restoration, as
an example of nature based solutions. IMDEA Water is also currently working on future trends of Blue Growth in the Mediterranean Sea, integrating
pressures from river basins and coastal areas towards the marine environment (WWF, 2014-2015), as part of the EU MED Programme. Within the
newly granted H2020 project AQUACROSS (2015-2018), IMDEA’s Water Economics Group will lead the development of a common framework for the
assessment of aquatic ecosystems and ecosystem-based management approaches.
Groundwater management. IMDEA Water worked on the FAO-World Bank-UNESCO-IAH-GEF project on “Groundwater Governance: a global framework
for country action, 2011-2015). It is a GEF funded project aimed at influencing political decision-making by achieving a significantly increased
level of awareness of the paramount importance of sustainable groundwater resources management in averting the impending water crisis. IMDEA
Water staff members are not only part of the Permanent Consultation Mechanism (PSCM) of the project but also authors of the Thematic Report on
Macro-economic trends that influence demand for groundwater and related aquifer services and reviewers of the Thematic Report on Legal Issues.

IMDEA-WATER SOLUTIONS
•

Water pricing schemes

•

Insurance schemes

•

Decision Support Systems

•

Economic modelling

•

Prioritization of investments for water management

•

Hydroeconomic analysis

•

Integrated assessment frameworks
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IMPLEMENTATION SECTOR
The Water Economics group does not develop technology, but it mainly works and collaborates with the following organizations on knowledge
development:
•

Public and private institutions, such as think tanks, other foundations, research institutes, NGO’s.

•

Private companies and SMEs working on the water sector and more widely on environmental fields.

•

International organizations such as the World Bank, IFC, GEF, IDB, UN-ECLAC, UNESCO, FAO, WHO-PAHO, UNDP, European Parliament

•

European Commission, mainly with the DG Environment and DG Research

•

National and regional governments

•

Water users associations and other stakeholders

ADITIONAL INFORMATION
Websites:
•

AQUACROSS project: http://aquacross.eu/

•

EPI-Water project: http://www.feem-project.net/epiwater/

•

Natural Water Retention Measures Project: http://nwrm.eu/

•

SPADIS Market Place: http://www.eip-water.eu/working-groups/smart-prices-and-drought-insurance-schemes-mediterranean-countries-spadis

TECHNOLOGY KEYWORDS
Water management, drought risk, vulnerability to water scarcity, resilience, ecosystem services, economic valuation, economic policy instruments,
incentives, water pricing, insurance, water markets, cost benefit analysis, cost-effectiveness analysis, decision support systems, hydroeconomic
modelling.

CONTACT PERSON
Gonzalo Delacámara
gonzalo.delacamara@imdea.org
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TOXIC CYANOBACTERIA
DETECTION IN FRESH WATER
RESERVOIRS
DESCRIPTION
Cyanobacteria constitute a diverse group of bacteria existing almost everywhere on the globe. They are important players in global nutrient cycles
and have wide-ranging biotechnological and medical applications. Nevertheless, some cyanobacteria produce toxins. Blooms (large aggregates
accumulated on or near water surfaces) of toxic cyanobacteria, especially those developing in water bodies used for drinking purposes, concern
environmentalists and policy makers worldwide due to their environmental, economical, and public health implications.

In Spain, cyanobacteria grow in major Spanish rivers and reservoirs. Blooms develop at least once a year in some of these reservoirs and include
species that produce a potent liver toxin - Microcystins.
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IMDEA-WATER SOLUTIONS
At IMDEA-Agua, we are experts on cyanobacteria physiology and toxin production in fresh water reservoirs and we are developing cutting-edge
tools to monitor toxic cyanobacteria blooms.
Currently, we are focused on two technological lines: 1) Developing technology for the efficient and low-cost removal of microcystins during water
treatment. 2) Designing and tailoring monitoring programmes for the control of toxic cyanobacteria blooms in reservoirs.
Moreover, we have facilities for measuring microcystins using LC-QTOF-MS/MS, HPLC-UV and to detect potential microcystins-producing cyanobacteria using qPCR.

IMPLEMENTATION SECTOR
•

Potabilization and water purification companies; water supply companies

•

Water resource managers

•

Business related to recreational use of water in reservoirs and lakes

•

Animal husbandry

•

Hydroelectric companies

ADDITIONAL INFORMATION
http://www.madrimasd.org/blogs/remtavares/2011/02/02/131556

TECHNOLOGY KEYWORDS
Detection, monitoring, removal, microcystins, cyanobacteria blooms, HABS, cyanoHABs

CONTACT PERSON
Rehab El-Shehawy
rehab@imdea.org
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ECOLOGICAL ASSESSMENT
OF GROUNDWATER AND
GROUNDWATER DEPENDENT
ECOSYSTEMS
DESCRIPTION
An integrated management of groundwater resources requires a complete monitoring of biological, ecological and physical-chemical water
properties in order to enhance our understanding on the ecosystem services they provide.
IMDEA Water offers environmental services and fauna survey in groundwater (GW) and groundwater dependent ecosystems (GDEs) (i.e. the hyporheic zone of rivers, wetlands) for the groundwater resource sector. In order to ensure an adequate quality of groundwater for urban and rural
consumption and considering the protection of aquatic resources to accomplish the directives regulations concerning water resources (Water
Framework Directive, WFD 2000/60/EC, Directive on Environmental Quality, DEC 2008/105/EC and Groundwater Directive, GWD 2006/118/EC),
we offer our integrated environmental consulting service on ecological assessment of GW and GDEs using a combination of traditional and
innovative techniques for monitoring, evaluation and ecological analysis of GW biotic communities. We provide cost effective project solutions
and outstanding client relations by delivering scientifically rigorous surveys on groundwater ecosystems.

IMDEA-WATER SOLUTIONS
Ecological assessment of groundwater ecosystems & climate change
At IMDEA Water we evaluate the potential impact of urban, rural and industrial activities on groundwater ecosystems and their components via
habitat survey, monitoring and evaluation of specialist invertebrate crustaceans communities. We work constantly to implement the latest results
of our research in bio-monitoring and study of groundwater biotic communities (crustaceans) for: i) an integrated eco-hydrological characterization of inland and coastal aquifers in urban, agricultural and industrial landscapes; ii) the ecological quality of groundwaters subjected
to artificial recharge; iii) research and programs to assess the impact of climate change on the resilience of groundwater and iv) advise on the
management of groundwater resources.
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Ecology and biodiversity of groundwaters
From IMDEA Water we are conducting a comprehensive and systematic survey of groundwater fauna biodiversity in karst and detrital aquifers. We
perform field survey & monitoring, taxonomic identifications of specimens, environmental analyze and interpretations and descriptions reports on
groundwater ecosystems and surface ecosystems dependent on them.

Ecohydrological monitoring of groundwater dependent ecosystems (the hyporheic zone of rivers)
IMDEA Water performs an integrated ecological evaluation of rivers and the associated hyporheic zone, using a combination of ecohydrological and geophysical methods (electrical imaging sensing, ERI). ERI is a geophysical technique that uses an array of electrodes to collect data on
subsurface electrical resistivity of instream sediments and creating an image model. We are applying ERI to detect the surface water/groundwater
exchanges in a complex coupled river-aquifer system, to map the architecture of hyporheic sediments underlying and/or within streambed; to
establish the hyporheic zone extent in lateral and vertical spatial dimension; and assess the extent of habitat for the hyporheic zone invertebrates.

Ecotoxicity tests for surface and groundwater quality
Chemical compounds in aquatic environments adversely affect the living organisms. We use the toxicity bioassays (chronic, acute and sublethal)
on model aquatic invertebrates as baseline for ecological risk assessments for surface and groundwater ecosystems. We conduct our tests with
emerging compounds (i.e. pharmaceuticals, personal care products, pesticides, traces of heavy metals) cf. the WFD (2000/60/EC), GWD (2006/118/
EC) and Priority Substances Directive 2008/105/EC.
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IMPLEMENTATION SECTOR
•

Water Companies

•

Any company and public entity interested in developing eco-hydrological studies on pollution and hydric resources management

•

Environmental consulting firms

•

Any company and public entity interested in developing studies on groundwater pollution for human consumption in developing countries

•

Public or private companies working in rivers restauration

•

Mining companies

•

Companies and owners related to groundwater use or exploitation.

ADDITIONAL INFORMATION
http://www.water.imdea.org/research/research-projects/biological-indicators
http://smarthydro.inkoa.com
•

Shapouri M., Cancela da Fonseca L., Iepure S., Stigter T., Ribeiro L., Silva A. 2015. The variation of stygofauna along a gradient of salinization
risk in a coastal Mediterranean aquifer, Hydrology Research (DOI:10.2166/nh.2015.153)

•

Iepure, S., Meffe, R., Carreño, F., Rasines, R., de Bustamante, I. 2014. Geochemical, geological and hydrological influence on ostracod assemblage’s distribution in the hyporheic zone of two Mediterranean rivers in central Spain, International Review of Hydrobiology, 99 (6): 435-449.

•

Iepure, S., Martinez-Hernandez V., Herrera S., Rasines-Ladero R., de Bustamante I., 2013. Response of microcrustacean communities from
the surface-groundwater interface to water contamination in urban river system of the Jarama basin (central Spain), Environmental Science
Pollution Research, 20 (8): 5813-5826.

TECHNOLOGY KEYWORDS
Groundwater ecology, evaluation of groundwater ecological state, bio-monitoring, bio-indicators, eco-toxicity

CONTACT PERSON
Sanda Iepure
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AQUATIC ECOTOXICOLOGY
AND ECOLOGICAL RISK
ASSESSMENT
DESCRIPTION
Ecotoxicology is a multidisciplinary science which aims to assess how interaction between pollutants and the environment affects ecosystems,
taking into account the susceptibility of individuals, populations and communities to be affected by and recover from any type of toxic stress.
Assessing ecological risk from pollutants requires preliminary research into the emission and transport of contaminating substances in the environment and the exposure to which live organisms may be subjected. Likewise, laboratory and/or field experiments help evaluate the toxic effects
caused by different pollutants and exposure patterns. Finally, the results of these studies are combined to calculate the likelihood of ecosystems
being affected by the use of potentially toxic substances.

Ecotoxicology and environmental risk assessment are applied in different fields:
•

Recording and evaluating chemical substances

	Currently, any chemical substance launched in the market must undergo ecotoxicological assessment beforehand. Several European and
national regulations (e.g. REACH) lay down basic criteria and guidelines on how this evaluation should be carried out and how the dossiers
resulting from this assessment should be presented.

scientific & technical
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•

Environmental monitoring and ecological water status assessment

	Any productive activity that can generate a harmful discharge into the environment must be regulated and monitored regularly. Ecological risk
assessment studies can determine whether these activities comply with current regulations and quantify the impact on aquatic ecosystems
caused.
•

Calculating ecological risk and development of predictive models

	Changes in the production model and the use of chemicals call for predictive models able to resolve the issues arising from new environmental pollution scenarios. Mathematical models for contaminant transport, calculating the exposure and effects of the same on individuals,
populations and ecosystems enable us to resolve these issues and identify effective measures to minimise the environmental risk caused by
pollutants.

IMDEA WATER SOLUTIONS
At IMDEA Water we are specialists in scientific consultancy and the environmental risk assessment of pollutants. We have a multidisciplinary
team responsible for:
•

Measuring of pollutants in water soil and sediment samples.

•

Toxicity assays with aquatic organisms at individual, population and community level (using microcosms).

•

Environmental monitoring of invertebrates and other aquatic organisms, and assessment of the ecological status of waters.

•

Calculating environmental risk of pollutants by means of predictive exposure and ecological models.

•

Guidance in the design of ecotoxicology experiments and dossier planning for contaminant recording and assessment.

IMPLEMENTATION SECTOR
•

Chemical industry (pharmaceutical sector, agrochemicals and manufacturing of domestic and personal hygiene products)

•

Wastewater treatment plants

•

Power plants and other industries generating environmental discharges

•

Ministry of environment and watershed management (Water Boards)

•

Farming cooperatives responsible for handling phytosanitary products

•

Environmental organisations (NGOs, foundations)
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ADDITIONAL INFORMATION
The IMDEA-Agua aquatic ecotoxicology group participates in several international projects. One of the group’s main projects focuses on assessing the environmental impact of pollutants used in aquaculture in the European scope. Another project evaluates the different stress factors in
Mediterranean aquatic ecosystems.

TECYNOLOGY KEYWORDS
Aquatic ecology, ecotoxicology, ecological risk assessment, environmental pollution

CONTACT PERSON
Andreu Rico
andreu.rico@imdea.org
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TOOL FOR ANALYSING AND
FORECASTING DEMAND AND
PRICES FOR URBAN USE
WATER SERVICES
DESCRIPTION
Water planning tradicionally used to apply hydrological models to determine the demand for water services based on forecasts of future supply
needs and population growth. The supply needs parameter used to be estimated in terms of growth compared to the current situation at the time,
which encouraged policies of increasing water supplies and catchment infrastructures.
However, the demand for water services depends on a series of globally interrelated variables: Population growth or increasing numbers of water
service users, higher earnings or economic activity, water service price levels and the degree of technical efficiency in water use or changes
in user behaviour.

IMDEA WATER SOLUTIONS-University of Alcalá:
WaTaPro (Water Tariffs Prospective) model
The WaTaPro model is a management tool for analysing demand for water services for urban use, and the corresponding tariffs. It is based on a
simulation that aims to optimise financial cost-revenue flows, depending on the behavior of certain variables.
The tool consists of two parts:
•

Situation summary, where we define the main parameters and assumptions used to make the simulation calculations, taking into account the
recovery of investment, running, maintenance and preservation costs, as well as the structure and tariff levels. The scenarios also consider
parameters such as “Social discount rate” and “Technological change rate”, which must be set prior to calculation.
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•

Results - after calculation, the outcomes are generated by user typology. The development of the rated items (service fees and consumption
quotas by section) is presented for each year within the simulation horizon, along with the number of users and the volume billed.

IMPLEMENTATION SECTOR
This tool is useful for water management companies (suppliers), being applicable to:
•

Water pricing systems

•

Decision-making support systems

•

Economic modelling

•

Prioritisation of water management investments

•

Hydroeconomic analysis

scientific & technical
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TECHNOLOGY KEYWORDS
Water Tariffs Prospective, demand analysis, water pricing, decision support systems

ADDITIONAL INFORMATION
This tool is registered under the code M-006665/2015
This intellectual property is co-owned by IMDEA Water and the University of Alcalá
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TREATMENT OF WATER FROM
BENTONITE SLURRY
DESCRIPTION
What Is Bentonite Slurry?
Bentonite slurry is used in construction and civil engineering works during the trench shoring (provisional containment structure) process, for
its containment properties in foundation walls before the concrete sets. To this end, the slurry (bentonite suspension in water) must maintain
certain rheological properties, which help support the walls during the excavating or drilling process. They also provide cooling functions in the
hydrofraise cutting head.
The slurry can be used several times, usually three cycles, after which they are renewed.
Used slurry is diverted to the treatment line, where with the help of a filter press, water is separated from the bentonite cake.

Why Does Water From Slurry Require Treatment?
The problem arises once the slurry is used and subjected to the separation process by applying a filter press, in order to reuse the water to generate new slurry. The water, due to the loss of quality it suffers during the construction process, interferes with the proper functioning of bentonite,
forming an unstable slurry, which tends to flocculate, and thus loses the necessary properties for application.
Water from bentonite slurry is characterised by high conductivity, usually greater than 8000 μS/cm and a very high pH, Around 12 or more due
to the high concentration of Na+ and Ca2+ ions, with values around 400 ppm, respectively. The presence of these ions is primarily responsible
for the flocculation of slurry when reusing the filtered water.
Processing these waters entails a considerable environmental improvement, in addition to cutting operating costs by reducing water consumption and the dumping of effluent which, due to the physicochemical characteristics acquired, is not suitable for discharge under current
legislation.

scientific & technical
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IMDEA WATER SOLUTIONS
The bentonite slurry water treatment process patented by IMDEA Agua comprises the following stages:
•

Removal of carbonates by aeration/bubbling with CO2

•

Calcium carbonate sedimentation

•

Each of these stages is designed and adapted to each situation based on the patented process.
Water

Bentonite 3-6%

NEW (700 m3)

USED (700 m3)

RECYCLING

Generally, 3 laps
DITCH
Desander
polymer 0,1%
Cal 1-2%

HCI

30 m3
to pH = 7

treatment
Filter
bentonite cake
(landfill)

Bentonite cycle on site

IMPLEMENTATION SECTOR
•

Construction and civil engineering companies

•

Mining sector

•

Engineering companies

TECHNOLOGY KEYWORDS
Water treatment, bentonite slurry, bentonite
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WATER RESOURCES AND
CONTAMINANT TRANSPORT
MODELLING
DESCRIPTION
Why modelling?
Numerical models are important tools in the study of water resources. They can help understand processes (and their importance) that occur in a
certain geological context. The rapid progress in the development of numerical models and computer hardware has improved simulation capability
to an extent where we can routinely develop basin scale models. One of the main driving forces for hydrogeological model is the need to assess
water supply potential of aquifers. Over the past 20 years, however, the emphasis has shifted from water supply problems to water quality issues.
This means that while formerly the focus was almost exclusively on developing methods to assess and measure the water-yielding properties of
aquifers, now the focus is largely on transport and dispersion processes, retardation and degradation of chemical contaminants.

Contamination plume evolution simulated with PMWIN
Numerical models are also applied to describe and interpret the reactive processes affecting contaminant transport through the porous media
during laboratory-level experiments.

scientific & technical
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IMDEA-WATER SOLUTIONS
Numerical models and, occasionally, analytical models are developed at the Imdea-Water facilities to identify processes affecting the occurrence
and behaviour of contaminants during infiltration through the vadose zone and passage through the aquifer. Imdea Water can act as a consultant
to propose remediation strategies, forecast contamination plume propagation and decontamination times in the case of contaminant spills.
In this context, the knowledge of our Institute is also applied to provide an overview of the impact on water quality during activities such as
irrigation, artificial recharge, etc. with the aim of proposing ad-hoc strategies to improve water application programs.
Contaminants routinely investigated by the Imdea Water working group include inorganic contaminants, organic substances and emerging
compounds (e.g. pharmaceuticals, personal care products, life-style compounds).
Modelling is also applied as a tool to assist in water resource management at groundwater basin level, defining abstraction well rates, well
distributions and well protection zones.
Up to now, both field-scale and laboratory-scale data have been successively simulated using several modelling software packages, such as:
CXTFIT, MT3DMS, PHREEQC-2, PHT3D, PMWIN, HYDRUS, etc.

IMPLEMENTATION SECTOR
•

Water Companies

•

Any company or public body interested in carrying out contaminant hydrogeological studies

•

Environmental consulting firms

•

Agricultural associations and owners of agricultural lands of medium-large dimensions

•

Any company interested in carrying out groundwater contamination studies for water supply in developing countries

ADDITIONAL INFORMATION
http://www.madrimasd.org/blogs/remtavares/2011/12/23/131714
•

Meffe, I., Kohfahl, C., Hamann, E., Greskowiak, J., Massmann, G., Dünnbier, U., Pekdeger, A., 2014. Fate of para-toluene sulphonamide (p-TSA)
in groundwater under anoxic conditions: modelling results from a field site in Berlin (Germany). Environmental and Pollution Research. 21,
pp. 568 - 583.

•

Martínez Hernández, M.V., Meffe, R., Herrera, S., Arranz, E., De Bustamante, I., 2014. Sorption/desorption of non-hydrophobic and ionisable
pharmaceutical and personal care products from reclaimed water onto/from a natural sediment. Science of the Total Environment. 472, pp.
273 - 281.

•

Córdoba Melgarejo, D.F., Meffe, R., Martínez Hernández, M.V., 2013. Metodología para el desarrollo de un modelo hidrogeológico mediante
herramientas de Información Geográfica. Cuadernos de Geomática. 2, pp. 6 - 35. ISBN 978-84-695-8162-9.

•

Meffe, R., Gudrun, M., Kohfahl, C., Taute, T., Richter, D., Dünnbier, U., Pekdeger, A, 2012. Investigating the redox sensitivity of para-toluene
sulphonamide (p-TSA) with a column study. Environmental Earth Sciences. 65 - 3, pp. 861 - 870.
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•

Meffe, R., Massmann, G., Kohfahl, C., Taute, T., Holzbecher, E., Richter, D., Dünnbier, U., 2011. Investigation and modelling of the degradation
during rapid sand filtration and redox sensitivity of the industrial contaminant p-TSA. Book Series: IAHS Publication. 342, pp. 42 - 45. ISSN
0144-7815.

•

Meffe, R., Kohfahl, C., Holzbecher, E., Massmann, G., Richter, D., Dünnbier, U., Pekdeger, A., 2010. Modelling removal of the sulphonamide
para-toluene sulphonamide (p-TSA) during rapid sand filtration used for drinking water treatment. Water Research. 44, pp. 205 - 213.

TECHNOLOGY KEYWORDS
Reactive transport modelling; groundwater; vadose zone; field-scale models; laboratory-scale models; water resources management
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PERMEABLE REACTIVE
BEDS FOR GROUNDWATER
RECHARGE WITH RECLAIMED
WASTEWATER
DESCRIPTION
At IMDEA Water Institute, in association with the Alcalá University and the Rey Juan Carlos University, we implement Permeable Reactive Beds
technology as a wastewater reclamation treatment for application in artificial groundwater recharge activities.
This technology is considered an in situ passive treatment, based on reactive materials which act as a filter for the water that goes through it. The
filter retains or sorbs the chemicals, improving the water quality. This technology is the result of combining two well-known remediation techniques:
SAT – Soil Aquifer Treatment and PRB – Permeable Reactive Barrier) (Fig.1).

a)

b)

Figure 1. Permeable Reactive Beds scheme. a) Dug; b) Superficial setting.

Dirección del flujo del agua

Acuífero

Suelo y zona
no saturada

Acuífero

Agua regenerada

S.A.T.

S.A.T.

Agua regenerada

Lecho Permeable
Reactivo

Dirección del flujo del agua

Agua depurada
Lecho Permeable Reactivo

Suelo y zona no saturada

Agua depurada
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The main contribution of Permeable Reactive Beds technology is that it includes several layers of different reactive materials (natural or artificial),
forming a horizontal barrier, so that the pollutants are removed from the water and are retained or modified by the solid phase through physical,
chemical and/or biological processes (including precipitation, sorption, redox and degradation). Many parameters have influence over these
processes, such as pH, redox potential, concentration or temperature. Permeable Reactive Beds can be settled either on the ground (superficial
setting) (Fig. 1b) or in a trench (dug) (Fig. 1a). This horizontal position ensures reclamation of the water that flows through the bed.

IMDEA-WATER SOLUTIONS
Permeable Reactive Beds technology is especially interesting for in situ water reclamation, as much of its cost-effectiveness stems from its low
maintenance requirements. Thus, it is one of the most viable alternatives for wastewater treatment plant effluent reclamation before its use in
artificial aquifer recharge activities.
This technology shows many advantages: a) low-energy system (the water leaks free), b) low-cost maintenance, both in equipment and staff, c)
low-cost materials.
Some of the requirements for its application are: a) more time, as the water to be treated flows at its natural leaching speed; b) more land than
with conventional technologies; c) water pre-treatment to decrease the total suspended solids load; d) regular replacement of reactive materials
due to clogging processes.
Compared to the permeable reactive barriers and beds installed to date, this new approach counts on an innovative and essential component:
it combines different layers of reactive materials, thus increasing the remediation potential. Traditionally, these beds were composed of only one
material which reacts only with one or two pollutants. However, nowadays we need to remove a large number of different and variable compounds
present in wastewater, including emerging pollutants such as PPCPs (Pharmaceuticals and Personal Care Products). So, in order to achieve
better efficiency, the best solution is the use of multi-layered reactive beds, which are able to retain both organic and inorganic chemicals. We
work with activated carbon, zeolite and palygorskite. This way, the percolated and reclaimed water will reach the aquifer in optimum conditions
for subsequent use.
Thanks to this technology, reclaimed water (until now considered waste) can be taken into account as a new and valuable resource, contributing
to groundwater conservation.

IMPLEMENTATION SECTOR
Besides the fact that this technology is useful for reclaiming wastewater, it can also be efficient in the treatment of different industrial spills.
•

Agricultural associations and irrigators associations

•

Farms (wastewater and spills previously treated)

•

Councils, community of municipalities, provincial councils, rural development associations

•

Wastewater treatment plants (water reclamation for further reuse)
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ADDITIONAL INFORMATION
http://www.consolider-tragua.com/1280.htm
http://www2.uah.es/filtrosverdes/
https://portal.navfac.navy.mil/portal/page/portal/NAVFAC/NAVFAC_WW_PP/NAVFAC_NFESC_PP/ENVIRONMENTAL/ERB/PRB
http://www.epa.gov/ada/gw/prb.html
•

Bouwer, H. (1999). Artificial recharge of groundwater systems design and management. In: Hydraulic Design Handbook, Ed.Mays. New York
(USA): McGraw Hill, 24.1–24.44.

•

Gavaskar, A. (1999). Design and construction techniques for permeable reactive barriers. Journal of Hazardous Materials 68: 41–71 pp.

•

Gavaskar A., Gupta, N., Sass, B., Janosy, R., Hicks, J. 2000. Design Guidance for Application of Permeable Reactive Barriers for Groundwater
Remediation. Air Force Research Laboratory Tyndall Air Force Base, Florida. Contract No. F08637-95-D-6004. Delivery Order No. 5503.

•

Ott, N. (2000). Permeable Reactive Barriers for Inorganics. EPA Risk Management Research, Washington DC, USA. 58 pp.

•

Powell, R., Blowes D., Gillham, R., Schultz, D., Sivavec, T., Puls, R., Vogan, J., Powell, P., Landis, R. (1998), Permeable reactive barrier technologies for contaminant remediation. EPA Risk Management Research, Washington DC, USA. 94 pp.

TECHNOLOGY KEYWORDS
Horizontal Permeable Reactive Barriers, Permeable reactive beds, Reclaimed wastewater, Groundwater recharge, Activated carbon, Zeolite,
Palygorskite
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WATER FOOTPRINT
ASSESSMENT
DESCRIPTION
Water footprint is a novel indicator of freshwater use, which quantifies the volume of water required by a product, service or activity when and
where it is consumed. It includes both direct and indirect freshwater consumption. It also provides information on sustainability, by comparing
the Water Footprint value with the availability and quality of water resource in situ. The final aim is to manage an improvement strategy designed
to minimize the impacts related to this Water Footprint value.

The three colours of water
•

Green water. Rainwater, stored in soil as humidity, removed by plants in evapotranspiration processes. It is the main component in agrifood
industries.

•

Blue water. Water volume that depends on a more or less complex infrastructure for its use. Its origin may be surface or subterranean. The
traditional indicators for water use have focused on this component.

•

Grey water. Water volume that is required to buffer the concentration of pollutants that are spread in the environment. It depends on the quantity
and quality of the spill, the essential quality of the receiving environment and the standards that are used to assess the environmental quality.

Water footprint can be assessed in multiple scopes or levels (process, product, consumer, producer, business) by considering both direct and
indirect impacts over the whole life cycle.
Nowadays it is possible to achieve Water Footprint certification by implementing one of these two international standards:
•
•

WATER FOOTPRINT NETWORK – Water footprint assessment manual
ISO 14046 – Water footprint– Principles, requirements and guidelines

IMDEA-WATER SOLUTIONS
We offer assessment of the water footprint using several methodologies, such as those proposed by the Water Footprint Network or the LCA community, to meet the requirement set forth in the forthcoming ISO 14046 “Environmental management -- Water footprint -- Principles, requirements
and guidelines”. We assess and prepare our customers to achieve Water Footprint certification successfully.
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We have already developed the CWU Model, a water footprint model to estimate the green, blue and grey water footprint of crops in a spatially
explicit way. This model is specially designed to implement assessment in a catchment scale, whose output is easily assessed with other environmental and socioeconomic variables.
Thanks to our in-depth knowledge of the water footprint indicator, we are fully qualified to design and implement new analyses in different scopes,
especially at product, business or sector level. Moreover, thanks to our multidisciplinary team and cutting-edge equipment, at IMDEA AGUA we are
able to provide not only an economic feasibility and sustainability assessment, but also a response strategy to minimize the volume or negative
effects associated with the water footprint previously evaluated.
IMDEA Water Institute is a member of the Water Footprint Network

IMPLEMENTATION SECTOR
•

Business in general: from multinationals to medium-sized companies as suppliers (agrifood industries, electric companies, car industry,
textile industry, etc.)

•

Consultants and certification authorities specializing in Corporate Social Responsibility, Carbon Footprint and Ecological Footprint, as well as
environmental certifications and similar services

•

Irrigation communities, Hydrographic Confederations

ADDITIONAL INFORMATION
http://www.water.imdea.org/research/research-projects/water-footprint

TECHNOLOGY KEYWORDS
Water Footprint; freshwater consumption; sustainability; life cycle; ISO 14046
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WATER AND SOIL LABORATORY
DESCRIPTION
IMDEA Water labs joined the Laboratory and Infrastructure Network of the Community of Madrid in 2009, with reference number 267. The labs
perform several physico-chemical, microbiological and chromatographic analyses associated with quality control of water bodies and soils.
The IMDEA laboratories are currently engaged in the application process for formal acknowledgement of technical competence as a laboratory for
water analysis by ENAC (National Accreditation Entity) accreditation, to ensure confidence in test results:
•

Accreditation ISO 17025 EN

For the determination of the following parameters: pH, conductivity, suspended solids, DQO, DBO5, total phosphorus and TKN (Total Kjeldahl
Nitrogen).

IMDEA WATER SOLUTIONS
The laboratory facilities are equipped with different types of analytical instrumentation to enable several different types of analysis:
•

Analysis of physico-chemical parameters for controlling water quality (pH, conductivity, DBO5, DQO, organic matter, alkalinity, anions and
cations...)

•

Analysis of organic acids, such as: succinic, acetic, fumaric, lactic and malic acid in treated waters by high-performance liquid chromatography
coupled with visible UV detection (HPLC-UV)

•

Analysis of microcystins in different water matrices and 1,4 dioxane in reservoir waters using LC/MSMS technique.

•

Analysis of trihalomethanes (THMs) in drinking water by GC/MSMS.

•

Analysing metals and other elements present in samples of surface water and wastewater by ICP-MS.

•

Analysis of priority substances in the field of water policy based on Directive 2013/39/EU, using LC/MSMS y CG/MSMS techniques.

•

Screening for approximately 400 emerging contaminant compounds (drug residues, disinfectants, pesticides, PFOs, etc.) in inland water
bodies and wastewaters, using high-resolution LC-QTOF and CGxCG-TOF techniques.

•

Soil analysis (moisture, texture, exchangeable bases, metals,…).

•

Microbiological water analysis for E. coli, total coliforms, etc.

scientific & technical

offer

EQUIPMENT
The laboratories are in a constant process of adaptation to internal and external needs, to provide a response to requests from researchers and
clients and furnish them with reliable results in terms of soil and water analyses.
The facilities are composed of specific units for:
Laboratory

Equipment

Water

•

Particle counter

•

Visible UV spectrophotometer

•

Total Organic Carbon (TOC) Analyser

•

Pressure plates

•

Microwave/Oven for digestion and extraction

•

Liquid Chromatography coupled with Visible Ultraviolet
(HPLC-UV)

•

Ion Chromatography for analysis of cations and anions
present in water

•

Gas x Gases/MS (CGxCG/TOF)

•

Gas Chromatography/ Triple Quadrupole (CG/MS/
MS(QqQ))

•

Liquid Chromatography/Triple TOF (LC-QTOF)
equipment

•

Liquid Chromatography/MS (LC-TOF) equipment

•

Liquid Chromatography linked with triple quadrupole
(LC/MSMS) equipment

•

Inductively Coupled Plasma Mass Spectrometry equipment
with optional coupling of separation techniques such as
High Performance Liquid Chromatography (HPLC).

Soils

Chromatography

Mass spectrometry (MS)

Inductively Coupled
Plasma Mass
Spectrometry
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IMPLEMENTATION SECTOR
•

Chemical industry

•

Environment

•

Agri-food sector

•

Environmental health

•

All kinds of entities needing quality control in waters, soils…

TECHNOLOGY KEYWORDS
Chromatography, mass spectrometry, physico-chemical parameters, inductive coupling spectroscopy, screening, low concentration levels (ng/L),
waters, soils.
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BIOLOGY AND MICROBIOLOGY
LABORATORY
DESCRIPTION
In our Biology and Microbiology laboratory we provide surface and groundwater analysis services in order to:
•

Support water quality surveillance initiatives through standardised national and international methods, in accordance with the Water Framework
Directive (WFD 2000/60/EC) and Groundwater Directive (GWD2006/118/EC).

•

Monitor cyanobacteria blooms and their toxins in surface water and develop technological solutions for the elimination of cyanotoxins in water
treatment.

IMDEA WATER SOLUTIONS
These techniques can have the following applications:
•

Analysis of a large set of biological indicators coming from:
·· Surface water: reservoirs, lakes, rivers
·· Groundwater (inland and coastal aquifers)
·· Groundwater-dependent ecosystems (hyporheic river areas)

•

Identification of cyanobacteria, cyclopoids and ostracod specimens in the lowest level taxonomic range.

•

Aquaculture and ecotoxicology testing (bioassays, chronic, acute and sublethal testing) for integrated biological monitoring of water quality,
as bacteriological and physiochemical test support.

•

Biodegradation of cyanotoxins and diversity of bio-digesting bacterial populations using standard gene markers and metagenomic studies.

•

Development of molecular tools to monitor cyanobacterial blooms and their toxins in surface waters.

•

Developing a technological solution for biological control and removal of cyanotoxins in water treatment.

EQUIPMENT
Ecohydrology Unit: fully equipped with high quality optical microscopes, available with high-resolution photomontage systems to facilitate
identifications in invertebrate aquaculture, hatcheries and aquariums.
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Cyanobacteria and cyanotoxins unit with an incubator for cyanobacteria and bacteria cultures and a Buchi rotary evaporator with cooling system
for extraction of cyanotoxins, and solid phase extraction equipment for concentrating toxin extracts.
Molecular Biology Unit equipped with gel documentation system for electrophoresis; real-time PCR, AB7300, for quantitative and qualitative gene
studies; nanophotometer, Época, measuring DNA concentrations in volumes as low as 2l; gel electrophoresis equipment, Biorad, for DNA and RNA
electrophoresis; PCR thermocycler, to perform the PCR reaction, and DNA extraction homogenizer, Precellys, for extracting DNA from bacterial cells.

IMPLEMENTATION SECTOR
•

Catchment Organizations

•

Territorial Environmental Services

•

Councils

•

Local authorities

•

Management companies

ADDITIONAL INFORMATION
http://smarthydro.inkoa.com/index.php/es/
http://remtavares.com/

TECHNOLOGY KEYWORDS
Water quality, biological indicators, cyanobacteria, cyanobacterial toxins, reservoirs
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GEOMATICS LABORATORY
DESCRIPTION
IMDEA Water works on the methodological development and application of different spatial tools to support water resources management, including environmental mapping, remote sensing, the design and implementation of spatial databases and geoportals, applications for provisioning
networks, and hydrological and hydrogeological modelling.
New spatial information sources (LIDAR, GPS, digital terrain models, high-resolution imaging or drones) enable us to create new, high-resolution
thematic mappings. Remote sensing techniques help derive biophysical vegetation variables (vegetation indices, water stress, agricultural output,
crop evapotranspiration, etc.), geological mapping, soil usage, etc. Spatial databases record and order this information, forming a Hydrological
Information System able to analyse the topological and quantitative relationships of different variables, the development of advanced 3D mapping
and its implementation in web geoportals.
Hydrogeological modelling by means of individual numerical models and/or coupled with hydrogeochemical models allows us to assess water
resources in terms of their quantity and quality, and can be the basis for decision-making on the issue of water resources, both for surface water
and groundwater bodies.
Combining the extraction of data contained in old mappings and geo-positioning techniques with GPS allows the identification of hydraulic heritage elements for the development of decision-making support strategies.
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IMDEA WATER SOLUTIONS
The Geomatics Unit is a resource consisting of infrastructures that provide new technology-based solutions. The laboratory is fully equipped with
hardware, software and databases to cover a wide range of needs, such as:
•

Hydrological and hydrogeological modelling

•

Drafting of thematic mappings using remote sensing techniques, LIDAR, GPS, drones and conventional documentary sources

•

Automated information gathering

•

Resource distribution networks

IMPLEMENTATION SECTOR
We offer our research and advice services applied to:
•

Precision agriculture

•

Hydraulic heritage

•

Hydrological planning

•

Ecological status of water bodies

•

Water body quality control and monitoring

•

Water reutilisation

•

Water body pollution control and monitoring

•

Water network management tools for supplier companies

•

Flooding and drought

•

Water footprint

These tools can be useful for:
•

Consultants and certification entities

•

Irrigation communities; Agricultural associations and owners of agricultural lands of medium-large dimensions

•

Hydrographical Confederations.

•

Water Companies

ADDITIONAL INFORMATION
http://geomaticaagua.blogspot.com.es/

TECHNOLOGY KEYWORDS
Geomatics, geodatabases, remote sensing, imodelling, mapping
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LABORATORY TECHNIQUES
FOR CONTAMINANT
TRANSPORT ASSESSMENT
DESCRIPTION
Laboratory techniques
Experimental analysis of processes affecting transport of contaminants through the vadose zone and the aquifer are necessary to interpret field data, especially when
the recognition at field level is hampered by the complexity of the environmental system.
Batch and column experiments, specifically designed to simulate field conditions as reliably as possible, provide valuable information on interaction between contaminants and vadose zone and/or aquifer materials.
These laboratory techniques are also useful to assess the response in terms of contaminant removal during water reuse and water treatment activities.

Parts of an experimental equipment for unsaturated column study
Experimental study should always be coupled with numerical modelling to quantify contaminant transport parameters, with the aim of finding the nexus between
field and laboratory research.

IMDEA-WATER SOLUTIONS
Batch and column experiments are carried out at the IMDEA Water laboratories to simulate field conditions and obtain transport parameters describing the movement
of contaminants through different kinds of porous materials.

scientific & technical

offer

By means of these laboratory techniques combined with numerical modelling, IMDEA Water can act as a consultant to assist in the design of water reuse activities
(wastewater irrigation in land application systems, reactive barrier operations), water treatments (e.g. sand filtration) and decontamination strategies (e.g. in situ
air sparging) by predicting the response in terms of contaminant removal.
In the case of already ongoing activities, IMDEA Water can provide consulting services to test possible improvements in the reduction of contaminant leachate (e.g.
vegetable carbon and nitrogen sources) by specifically designed laboratory experiments.
Contaminants routinely investigated by the working group of IMDEA Water include inorganic contaminants and organic substances such as emerging compounds
(e.g. pharmaceuticals, personal care products, life-style compounds).

IMPLEMENTATION SECTOR
•
•
•

Water Companies
Any company or public body interested in the development of water reuse activities
Environmental consulting firms

ADDITIONAL INFORMATION
•

Martínez Hernández, M.V., Meffe, R., Herrera, S., Arranz, E., De Bustamante, I., 2014. Sorption/desorption of non-hydrophobic and ionisable
pharmaceutical and personal care products from reclaimed water onto/from a natural sediment. Science of the Total Environment. 472, pp.
273 - 281.

•

Meffe, R., Gudrun, M., Kohfahl, C., Taute, T., Richter, D., Dünnbier, U., Pekdeger, A, 2012. Investigating the redox sensitivity of para-toluene
sulphonamide (p-TSA) with a column study. Environmental Earth Sciences. 65 - 3, pp. 861 - 870.

•

Meffe, R., Massmann, G., Kohfahl, C., Taute, T., Holzbecher, E., Richter, D., Dünnbier, U., 2011. Investigation and modelling of the degradation
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