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CITY´S GREEN INFRASTRUCTURE



CITY´S VACANT LAND



HEALTHY SOILS FOR RESTORATION



MUNICIPAL RESIDUES (C&D´s, Urban waste)

– LACK OF HEALTHY SOIL

– 1.000.000 M2 OF VACANT LAND 

– UNUSED WASTE MATERIALS TO LANDFILL

FROM RESIDUES TO RESOURCES



RCD: construction and demolition waste

Biostabilized material: compost from domestic waste

Poda: chipped pruning

Bentonita: reclycled bentonite from foundry sands

Tierras de Vitoria: in-situ existing soil



EXPERIMENTAL DESIGN

24 EXPERIMENTAL PLOTS

• 18 mix plots (3 x 6 mixes) + 4 ingredient plots

• 4 types of vegetation cover

• 3 year program control



CONTRUCTION PHASES



VEGETATION COVERS



2013 2014 2015 2016

SEP OCT NOV DIC ENE FEB ABR MAY JUN JUL AGO OCT DIC JUN DIC DIC

FASE I - EJECUCIÓN DE PARCELAS DE TECNOSUELOS

Acopio ingredientes Ing

Ejecución mezclas Mez

Maduración Mez

Formación celdas

Relleno celdas Cel

FASE II – EJECUCIÓN DE SIEMBRAS Y PLANTACIONES

Plantaciones

Siembras

Siegas

FASE III - SEGUIMIENTO Y CONTROL

Muestreos Ing Mez Cel Cel Cel Cel Cel Cel Cel Cel Cel Cel

Lixiviados naturales

Tratamiento pulgón colza

Medición cosecha

Medición crecimiento bosque

Medición biomasa pradera

Medición crecimiento sauces 

Corta sauces

WORKING AND MONITORING CALENDAR



MONITORING PROGRAM

• SOIL

• SOIL EULATES (FORCED LIXIVIATION)

• SOIL LIXIVIATES



SOIL SAMPLING – INGREDIENT ANALYSIS



SOIL SAMPLING – 24 CELLS ANALYSIS



SOIL SAMPLING –ELUATE ANALYSIS



LEACHATES SAMPLING AND ANALYSIS



BIOMASS AND VEGETATION MONITORING



RESULTS – Pre-installation analysis (ingredients)



RESULTS – Pre-installation analysis (mixes)

DOC: disolved 

organic carbon



RESULTS – Soil analysis



RESULTS – Soil analysis



RESULTS – Vegetation analysis



RESULTS – Vegetation analysis (biomass)

▪ LAWN

▪ CROPS: rapeseed (2014) wheat (2015)



RESULTS – Vegetation analysis

▪ FOREST PLANTATIONS (% Survival rate by type)

Tree

Shrub

Bush



RESULTS – Vegetation analysis

▪ FOREST PLANTATIONS (Species growth)
MIXES INGREDIENTS

TREES SHRUBS SCRUBS



RESULTS – Vegetation analysis

▪ WILLOWS (Survival) 



▪ Time proved to be a fundamental factor in understanding the dynamics of technosols.

▪ Most of the variations in the parameters analyzed occurred during the first year; after this 
period, the mixtures fluctuate less and tend to become more homogeneous.

▪ It is recommended to allow a time frame of one year prior to the installation of 
technosols to ensure the stability of the parameters analyzed and reduce environmental 
risks.

▪ Mixtures with a single dose of organic matter were more stable than those with a double 
dose. It is recommended to reduce the initial amount of this ingredient and/or add it in 
successive stages.

▪ The M11 mixture seems to be the most suitable for use, as it obtained the most stable 
results overall.

CONCLUSIONS – Soil



CONCLUSIONS – Vegetation

▪ Lawn (grassland), agricultural crops, and forest plantations (especially shrubs) showed 
the most satisfactory growth results. These types of vegetation would be the most 
recommended option soil restoration.

▪ Each type of vegetation showed a different preference for a particular type of mixture, 
due to the biological needs of each plant.

WHERE GROWS 

BEST EACH 

TYPE OF 

VEGETATION?e

30% organic matter ingrediente 

15% organic matter ingrediente 

lawn

rapeseed

wheat

forest

willows



SOIL RESTORATION PROJECTS







SOIL HEALTH PARAMETERS

Physico-chemical anaysis, Heavy Metals, Organic

Matter

Basal respiration (microbial activity) and Induced 

respiration (potential microbial biomass)

Functional microbial diversity through 

Community-level physiological profiles Biolog 

Ecoplates and enzimatic activities

Soil phytotoxicity tests

Structural diversity of soil microbial 

communities through DNA metabarcoding



MENDEBALDEA PROJECT 
(2016-2026)

PHYTOSUDOE PROJECTS 
(2018-20, 2020-23)

URSOILL PROJECT

Innovative solutions for 

sustainable urban soil restoration 

through Living Labs
(2025-2030) https://usroill.eu

https://www.phytosudoe.eu/en/

https://cea.vitoria-

gasteiz.org/portal/es/w/mendebaldea
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RESULTS – Soil analysis



RESULTS – Soil analysis



RESULTS – temporal and compositional dfferences 

LEACHATES

SOIL

ELUATES



RESULTS – Legal limits

Sulfates are naturally present in gypsiferous soils

and have high solubility
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